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Table 1. Department of Public Service (DPS), Interrogatory Description, Response Location and Witness Panel 

Interrogatory 
Request # 

DPS1 

DPS 2 

DPS 3 

DPS 4 

1. Please provide, in digital format, all input files used in the MARS 
modeling referenced in Exhibit E-4 of the Article VII application. Also 
provide all calculations that support NYRI's claim regarding the projected 
$43 million economic benefit it believes would result from the purported 
reduction in Loss of Load Expectation, as well as all post-processed 
output files, in digital form and hard copy, that were developed in support 
of the calculation. 

Interrogatory Description 

1. Please provide, in digital format, all Input files used in the MAPS 
modeling referenced in Exhibit E-4 of the Article VII application. Also 
provide in digital form and hard copy all post-processed output files that 
were developed and support claims regarding energy cost savings, price 
impacts on the bulk power system, utilization of the transmission system 
and reliance on natural gas-fired generators in New York City. 

2. Please describe all assumptions regarding modifications, if any, from 
the current configuration of the bulk power system. 

2. Please describe all assumptions regarding modifications, if any, from 
the current configuration of the bulk power system. 

1. Please provide, in digital form and hard copy, all files used to develop 
the projected reduction in gas-fired combustion turbine (GT) use between 
the base MAPS case and the case where NYRI's HVDC line is assumed in 
service. 

2. Does the reduction in GT use occur only during peak hours or also 
during off-peak hours?  

3. How many hours of GT use reduction occur on vs off-peak? 

1. Please provide copies of the lease rights obtained by NYRI from the 
New York Susquehanna & Western and Norfolk Southern Railroads. 

2. Provide a copy of the agreement instrument NYRI intends to use to 
obtain land owner permission to trim or remove trees and danger trees 
from residences along the railroads Right(s)-of-Way (ROW)? 

3. Provide the number and location of residential properties where tree 
trimming or removal or structure removal along the railroad ROW will be 
required? 

4. How will NYRI gain access to residential properties for vegetation 
clearing and trimming along the railroad ROW? 

5. What vehicles and machinery will be used in tree trimming or removal 
on residential properties along the railroad ROW? 

6. What does NYRI intend to do to remove danger trees if it can not 
obtain "the property owner's concurrence" outside the railroad ROW (see 
application Appendix C, page 13)? 

7. Would NYRI be willing to mitigate the impact to residential vegetation 
along the railroad ROW by offering to replace impacted trees with low 
growing compatible trees and shrubs? 

Response Location 

Separate 

Separate 

Separate 

Separate 

Separate 

Separate 

Separate 

Separate 

Separate 

Separate & Supplemental 
Article VII Application, 

Exhibit 4, Figures 4.4.1-1 
to 4.4.3-3 and Appendix A 

Separate & Supplemental 
Article VII Application, 
Exhibit 4, Section 4.4 

Separate and 
Supplemental Article VII 
Application, Appendix E, 

Section 2.5 & 2.6; Exhibit 
4, Section 4.4 

Separate 

Separate 

NYRI Witness 
Panels* 

Panel C 

Panel C 

Panel C 

Panel C 

Panel C 

Panel C 

Panel C 

Panel E 

Panel E 

Panel E 

Panel E 

Panel E 

Panel E 

Panel E 
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Table 1. Department of Public Service (DPS), Interrogatory Description, Response Location and Witness Panel 

1 1 
Interrogatory 

Request # Interrogatory Description Response Location NYRI Witness 
Panels* 

8. Provide a list and description of local distribution and transmission lines 
that are along the New York Susquehanna 8i Western and Norfolk 
Southern Railroad ROW and indicate where the proposed facility will be 
located relative to these local lines? 

Separate 8i Supplemental 
Article VII Application, 

Appendix A 
Panel E 

9. Provide lengths of these existing lines and proposed separation 
distances. Separate Panel E 

10. Provide a typical plan and profile drawing of the proposed EM&CP for 
a typical section along the New York Susquehanna & Western and Norfolk 
Southern Railroad ROW showing existing railroad, pole structure 
locations, vegetation clearing and trimming, property lines, piles of 
structure main members, and any other proposed construction sites. 

Separate Panel E 

11. How will local traffic be affected by construction along the railroad 
ROW? 

Supplemental Article VII 
Application, Exhibit E-6.3 Panel E 

DPS 5 
1. Please list all wetlands by class and vegetation type under State 
jurisdiction that will require any amount of vegetation clearing or filling 
and indicate what attempts have been made to avoid them. 

Supplemental Article VII 
Application, Section 

4.13.3.1, Table 4.13.3.1-1 
and 4.13.3.3 

Panel E 

DPS 6 

1. Describe the detailed analysis and field studies and schedule, including 
which year(s) for each threatened and endangered species that NYRI 
proposes to study in the EM&CP stage of the project (see application 
Appendix C, page 5). 

Supplemental Article VII 
Application, Exhibit 4, 

Section 4.10.4.4 
Panel G 

DPS 7 

1. According to Exhibit 4, page 84, "NYRI is working with the entities that 
currently occupy the existing ROW to determine the best location for the 
proposed HVDC line." Has NYRI reached any agreements for the best 
location for its line along any of the paralleled facilities? If so, please 
provide the details of the agreements. 

Separate Panel E 

DPS 8 1. Did NYRI study the environmental impacts of Alternatives presented In 
Exhibit 3? If so, please discuss them in detail. 

Supplemental Article VII 
Application, Appendix L & 

Exhibit 3 
Panel A 

2. What would project costs be for an underground facility in Oneida 
County along the proposed route compared to an overhead facility? Separate Panel D 

3. What would project costs be for an underground facility along the 
proposed route compared to the overhead Utica East Alternate? Separate Panel D 

DPS 9 1. Has NYRI discussed the proposed project with Metro North? If so, 
what concerns has Metro North expressed about the project? Separate Panel 8 

2. Please show how proposed transmission line construction utilizing the 
Metro North route would be done, taking into account Metro North's train 
schedule? 

Supplemental Article VII 
Application, Exhibit E-6.3 Panel B 

3. Please provide a copy of Metro North's passenger train schedule? Separate Panel 6 

DPS 10 
1. Provide a figure similar to Figure 4.4.2-1 for the minimum vegetation 
clearing requirements at midspan for a DC steel pole tower located off 
railroad ROW? 

Supplemental Article VII 
Application, Exhibit 4, 

Section 4.4.2, Figure 4.4.2 
1 

Panel E 

DPS 11 1. Provide the relevant parts of the National Electric Safety Code that 
apply to clearance requirements for the proposed facility? 

Supplemental Article VII 
Application, Exhibit E- 

1.3.1 
Panel D 
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Table 1. Department of Public Service (DPS), Interrogatory Description, Response Location and Witness Panel 

Interrogatory 
Request # Interrogatory Description Response Location NYRI Witness 

Panels* 

DPS 12 
1. Please quantify the transmission congestion that the proposed project 
will alleviate and the names of the affected transmission lines (Exhibit E- 
4, pp. 7-8)? 

Supplemental Article VII 
Application, Appendix U Panel C 

DPS 13 1. Explain why the voltage 400 kv DC chosen. Separate Panel C 
2. Explain why the capacity of the line chosen to be 1200 MW Separate Panel C 
3. Were there any other capacity ratings chosen for this line? Separate Panel C 

DPS 14 
1. Why was the terminus of the facility chosen as Rock Tavern and Edic? 
Explain your answer. Provide copies of all supporting documents and 
studies. 

Separate & Supplemental 
Article VII, Appendix U Panel C 

2. What other terminus points were studied by the applicant? Explain 
why they were dismissed and supply all supporting documentation. 

Separate & Supplemental 
Article VII Application, 
Exhibit 3, Section 3.2 

Panel A 

DPS 15 

1. Provide the drawing indicating the size of the area needed for 
connecting the over head system to an underground cable. Indicated on 
the drawing the dimensions of the area and location of equipment within 
the area. 

Supplemental Article VII 
Application, Exhibit E-3, 
Figs E-3.7-1 & E-3.7-2 

Panel D 

2. Provide a drawing showing the vertical view of the equipment and 
provide the dimensions. 

Supplemental Article VII 
Application, Exhibit E-3, 
Figs E-3.7-1 & E-3.7-2 

Panel D 

3. Provide a drawing showing the dimensions of a typical structure, the 
expected insulator length, the location of the shield wire. 

Supplemental Article VII 
Application, Exhibit E- 
1.1.1.1 and E-l.1.1.2, 

Figs E-l.l.1-1 thru E-l.1.1 
9A 

Panel D 

4. Provide a drawing showing all the typical hardware that will be used, 
include; the dimensions, the standard it is to be manufactured to, and 
possible finishes. 

Separate Panel D 

DPS 16 1. To what ground resistance will the line be constructed? 
Supplemental Article VII 
Application, Exhibit E- 

1.5.1 
Panel D 

2. State what codes or standards the ground resistance for the tower has 
to meet. 

Supplemental Article VII 
Application, Exhibit E- 

1.5.1 
Panel D 

3. Discuss what options are available for grounding the towers to achieve 
the desired grounding resistance. 

Supplemental Article VII 
Application, Exhibit E- 

1.5.2.2 
Panel D 

4. How often will the shield wire be grounded to earth? Supplemental Article VII 
Application, E-l.5.1 Panel D 

DPS 17 1. If counter poise wires are used on the line, explain to what depth will 
they be buried and provide any supporting information. 

Supplemental Article VII 
Application, Exhibit E- 

1.5.2.2 
Panel D 

DPS 18 1. Provide catalog cut sheets of the types of insulators that are under 
consideration for this transmission line. Separate Panel D 

2. Provide the catalogue cut sheets and technical data sheets for the line 
conductor and shield wire. Separate Panel D 
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Table 1. Department of Public Service (DPS), Interrogatory Description, Response Location and Witness Panel 

1 "" 
Interrogatory 

Request # 
Interrogatory Description Response Location 

 • ), 
NYRI Witness 

Panels* 

DPS 19 

1. Provide the National Electric Safety Code (NESC) transmission line 
clearances for the line over roads, rail roads, agricultural lands, abandon 
roads, seasonal roads, other lines (transmission, distribution and 
telephone lines), etc. Explain your assumptions and provide copies of all 
work papers 

Separate & Supplemental 
Article VII Application, 

Exhibit E-l.3.1 
Panel D 

2. Provide the NESC design clearances that specify how far the line needs 
to be from structures and other objects. Include a copy of your work 
papers, and all assumptions that are made in your calculations. 

Separate & Supplemental 
Article VII Application, 

Exhibit E-l.3.1 
Panel D 

DPS 20 
1. Provide the Corona Ring designs for the transmission line; Include a 
copy of all supporting work papers Separate Panel B 

2. Provide an analysis of the line with and without the corona rings for 
the following: corona, noise, raido and television interference 

Separate & Supplemental 
Article VII, Appendix G PanelB 

DPS 21 
1. Provide engineering drawings to scale for each of the possible 
transmission structures to be used. Include the dimensions of each 
structure. 

Supplemental Article VII 
Application, Exhibit E-l, 

Figs E-l.1.1-1 thru E-l.1.1 
9A 

Panel D 

2. Provide the technical drawings of all caissons, embedded steel poles, 
etc showing the dimensions, (feet) 

Supplemental Article VII 
Application, Exhibit E-l, 
Figs E-l.1.1-10 thru E- 

1.1.1-15 

Panel D 

DPS 22 
1. Provide an engineering drawing of the counter poise system to be 
installed. Provide a written description of how the system will be 
installed. Explain how it is connected. 

Supplemental Article VII 
Application, Exhibit E- 
l.S.2.2, Fig E-l.1.4-2 

Panel D 

DPS 23 
1. Provide a copy of the railroad(s) specification(s) for occupancy in and 
along Railroad right-of-way. Separate Panel B 

2. Provide a discussion and technical examples of how NYRI will meet or 
exceed the railroad(s) right-of-way specifications. Provide copies of all 
supporting documents. 

Separate Panel B 

DPS 24 
1. Provide the study assumptions that were used in the Electro Magnetic 
Field and electrostatic studies conducted by NYRI. Provide a copy of all 
work papers. 

Separate Panel B 

DPS 25 1. Provide a copy of all filings and requests made of the railroads. Separate Panel B 

DPS 26 
1. If the line were to be used in a mono pole operation, provide a 
technical description of how the current would be returned. Describe any 
short comings of using this return method 

Supplemental Article VII 
Application, Exhibit E- 

2.2.3 
Panel D 

DPS 27 
1. If the transmission line (or any portion thereof) is installed under 
ground what will NYRI's requirement be regarding vegetation growth over 
the cables. 

Supplemental Article VII 
Application, Exhibit 4, 

Section 4.4.3 
Panel E 

2. What will the requirement be to insure that trees and other large root 
growing species will be kept away from the underground cable. 

Supplemental Article VII 
Application, Exhibit 4, 

Section 4.4.3 
Panel E 
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Table 1. Department of Public Service (DPS), Interrogatory Description, Response Location and Witness Panel 

i r 
Interrogatory 

Request # Interrogatory Description Response Location NYRI Witness 
Panels* 

3. For each of the tapes, dielectric material, etc used in the underground 
cable, provide the electrical characteristics of the materials. Separate Panel D 

4. Provide an engineering drawing of the cross section of the cable, 
indicating the thicknesses of the dielectric and conductive medium. 

Supplemental Article VII 
Application, Exhibit E-3, 

Fig E-3.2.1-1 
Panel D 

5. Provide the trade names of each material and the manufacturer of 
each material. Separate Panel D 

DPS 28 
1. Provide the lightning design for the transmission towers that are to be 
considered for this project. Explain your answer and provide a copy of 
your work papers. 

Separate & Supplemental 
Article VII Application, 

Exhibit E-l.3.1 
Panel D 

2. Provide the catalogue cut sheets and technical specification for the 
lightning arresters to be used for the HVDC line. Separate Panel D 

3. Provide the catalogue cut sheets and technical specifications for the 
line switches to be used on the HVDC line. Separate Panel D 

4. What are the emergency ratings of the transmission line? Explain your 
answer. 

Supplemental Article VII 
Application, Exhibit E-1.3 Panel D 

5. What is the conductor temperature at this rating? Supplemental Article VII 
Application, Exhibit E-1.3 Panel D 

6. Provide a detailed design mechanical analysis of each transmission 
line structure to be used. Provide the design requirements that each 
component must meet and the applicable standard for each component. 
Provide copies of all supporting documents and work papers. 

Separate & Supplemental 
Article VII Application, 

Exhibit E-l.3.2 
Panel D 

7. Provide a table of loadings assumed on the structure: wind, snow, ice, 
etc. Provide copies of all supporting documents and work papers. 

Separate & Supplemental 
Article VII Application, 

Exhibit E-l.3.2 
Panel D 

8. Provide an advantage/disadvantage analysis of each structure type. Supplemental Article VII 
Application, Exibit E-l.3.2 Panel D 

DPS 29 

1. In the draft report for "Economic Evaluation of the NYRI HVDC 
Project": a. TTie report states "...the transmission system identified no 
fatal system performance issues...".(page 6.1) Provide copies of the 
sources, studies that support that conclusion. Provide copies of all 
supporting work papers and indicate on what pages the documents 
support the conclusions. 

CRA Report Appendix U Panel C 

2. Provide the supporting documentation and studies that support the 
conclusions in Appendix P table 5-1 on page 5.10 for the NYRI HVDC line. 
Include the pages in those documents which support the conclusions. 

CRA Report Appendix U Panel C 

DPS 30 
1. Provide copies of all work paper and supporting documentation that 
was used in compiling the report. Include copies of the instruction books 
for all computer programs used in making the calculations. 

Separate Panel B 

2. Provide copies of all reference materials used in compiling the report. Separate Panel B 
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Table 1. Department of Public Service (DPS), Interrogatory Description, Response Location and Witness Panel 

Interrogatory 
Request # 

DPS 31 

DPS 32 

2. Provide the number of reactors to be placed in the filter yard and 
provide the ambient noise levels they will be designed for. Supply copies 
of all supporting information. 

Interrogatory Description 

1. Provide a detailed cost estimate break down for the installation of a 3 
mile section of underground cable through: a. rock-granite, b. sand & c. 
shale. Provide the supporting work papers for all assumptions, estimates, 
time, machines, workers, cable costs, transportation, termination 
structures, etc. 

1. Provide an engineering drawing showing all the major components in 
the substation. Provide a copy for both the Northern and Southern 
termini. 

3. Provide the design specs for the reactors and the specific standards 
that they must be designed to. Supply copies of all supporting information 

4. What are the applicant's plans for fire protection inside the substation? 
Supply copies of all supporting documents. 

Response Location 

Separate 

Supplemental Article VII 
Application, Exhibit E-2, 
Fig E-2.2.1-1,2,3,5,6, Fig 

E-2.2.2-1 

Supplemental Article VII 
Application, Appendix Q, 

Noise Report 

Separate 

Separate & Supplemental 
Article VII Application, 

Exhibit E-2.2.6 

5. Provide the dimensions of the valve hall building. 

6. What are the required clearances between the building and the valves? 
Supply copies of all supporting documents. 

. What are the applicant's plans for spare valves? 
8. What are the applicant's plans for redundancy in the valve system in 
the event a valve becomes inoperable?  

9. What is the outage time expected for the replacement of a valve? 
Supply copies of all supporting documents. 

10. What are the applicant's plans for fire walls or barriers between major 
pieces of equipment? Supply copies of all supporting documents. 

11. Provide a one line operating diagram showing the transformer 
connections and major components in the stations. Supply copies of all 
supporting documents. 

12. Provide a diagram of the control system and describe how it works. 
Provide copies of all supporting manuals and documentation. 

13. Provide copies of all agreements that have been signed between the 
applicant and Niagara Mohawk Power Corporation, New York Power 
Authority, Central Hudson Gas and Electric Corporation, Consolidated 
Edison Company of New York, Inc, Orange & Rockland Utilities, Inc, New 
York State Electric and Gas Corporation, and Rochester Gas and Electric 
Corporation. Provide any and all updates through out the case. 

14. Provide copies of all agreements that have been signed between the 
applicant and the New York Independent System Operator. Provide any 
and all updates through out the case. 

Supplemental Article VII 
Application, Exhibit E- 
 2^.1 

Separate 

Separate 

Separate 

Separate 

Separate & Supplemental 
Article VII Application, 

Exhibit E-2.2.6 

Supplemental Article VII 
Application, Exhibit E-2, 
Figures E-2.1-1 and 1-2 

Separate 

Separate 

Separate 

NYRI Witness 
Panels* 

Panel D 

Panel D 

Panel D 

Panel D 

Panel D 

Panel D 

Panel D 

Panel D 

Panel D 

Panel D 

Panel D 

Panel D 

Panel D 

Panel C 

Panel C 
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Table 1. Department of Public Service (DPS), Interrogatory Description, Response Location and Witness Panel 

Interrogatory 
Request # Interrogatory Description Response Location NYRI Witness    1 

Panels* 

15. Provide copies of all agreements that have been signed between the 
applicant and PJM Interconnection and New England Independent System 
Operator. Provide any and all updates through out the case. 

Separate Panel C 

16. Provide a list of the harmonics the applicant expects to have to filter 
for. Provide copies of all supporting documentation. Separate Panel D 

17. In the application, the General Electric study provides an interconnect 
cost for connecting to Edic Substation. Provide the source of the number 
and all backup work papers that go in to that estimate. 

Separate Panel C 

18. In the application, the General Electric study provides an interconnect 
cost for connecting to Rock Tavern Substation. Provide the source of the 
number and all backup work papers that go in to that estimate. 

Separate Panel C 

19. Provide the type of cooling that will be used for the valve hall. 
Desaibe what type of cooling medium that will be used. 

Supplemental Article VII 
Application, Exhibit E- 

2.2.4 
Panel D 

20. Provide the MSDS sheets for the cooling medium to be used and 
explain any hazard associated with the medium. Separate Panel D 

21. Provide an engineering drawing of the type of lighting protection the 
applicant will use in the substation. Explain the philosophy that was used 
in designing the lightning protection and supply copies of all supporting 
documents 

Separate & Supplemental 
Article VII Application, 

Exhibit E-2.2.1 
Panel D 

22. Provide the standards to which the substation ground grid will be 
designed and provide copies of all supporting information. 

Separate & Supplemental 
Article VII Application, 

Exhibit E-2.2.1 
Panel D 

23. Discuss what precautions or measures will be taken near switches or 
places where an operator will stand to perform an operation. Provide 
copies of all supporting informadon. 

Separate Panel D 

24. Provide the catalogue cut sheets for the circuit breakers that will be 
used in the Northern and Southern termini substations. Include the 
interrupting ratings. Provide copies of all supporting information 

Separate Panel D 

DPS 33 
1. Please state the number of days and hours per week that the 
applicant's office is occupied by a representative knowledgeable about the 
proposed facility. 

Separate Panel A 

DPS 34 
1. Provide the estimated peak construction workforce by discipline and 
the associated home communities from which these workers will be 
drawn. 

Separate Panel D 

2. Provide the number of permanent jobs by discipline and salary that will 
be created by this proposal. Separate Panel C 

3. Provide a quantification of the potential impact on residential property 
values along the 190 mile corridor of the proposal. Separate Panel C 

4. Provide a quantification of the potential economic impact on business 
property values as well as on the businesses themselves along the 190- 
mile corridor of the proposal. 

Separate Panel C 
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Table 1. Department of Public Service (DPS), Interrogatory Description, Response Location and Witness Panel 

Interrogatory 
Request # > 

DPS 35 

DPS 36 

DPS 37 

5. Provide a quantification of the potential economic impact on the 
tourism industry along the 190-mile corridor of the proposal. 

Interrogatory Description 

6. Provide any known studies that discuss the economic impact of 
transmission lines on residential property values, business property 
values, and on business activity, tourism, and recreational activities. 

7. Provide an assessment of the economic impact on each of the 
communities adjacent to the 190-mile corridor that the proposed 
transmission line would follow. 

Response Location 

Separate & Supplemental 
Article VII Application, 

Appendix K and Appendix 
M 

Separate & Supplemental 
Article VII Application, 

Appendix K 

1. Provide a detailed explanation of the basis for any requested waiver in 
view of the existing technology, factors of cost or economics, or the 
needs of consumers. 

2. Provide an analysis of alternatives (such as re-routing, design changes 
or other measures) that would enable the proposed facility to comply with 
substantive local requirements. 

1. Describe the applicant's organizational, clearly identifying its lines of 
ownership and responsibility.    

Describe the financial resources that will be available to the applicant 
to start and sustain the construction of its proposed facility 

1. Reference Exhibit 4. Subsection 4.7.3 and Exhibit 7.0. Provide copies 
of all Comprehensive and Master Land Use 
Plans, studies and assessments and maps prepared by interstate 

commissions, federal agencies, state, regions, counties, and local 
municipalities and local, state and federal (if any) land use controls and 
laws, and maps that were reviewed by the applicant in the preparation of 
this subsection and Exhibit 7.0 Local Ordinance Review. 

Supplemental Article VII 
Application, Exhibit 6, 
Sections 6.1 and 6.2 

NYRI Witness 
••••; Panels*;^- • 

Supplemental Article VII 
Application, Exhibit 7 

Supplemental Article VII 
Application, Exhibit 7 

Separate 

Separate 

Separate on CD-ROM 

*See attached witness lists 

Panel C 

Panel C 

Panel C 

Panel A 

Panel A 

Panel G 

Panel G 

Panel A 
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Witness Panels 

Panel A: 

Exhibits 1, 2, 3 and 7 

Christopher Thompson, President, New York Regional Interconnect Inc. 

Richard Bucci, Project Engineering Manager, WGI, Inc. 

Stephen Wood, Project Environmental Consultant, ESS Group, Inc. 

Laura Ernst, Project Environmental Consultant, ESS Group, Inc. 

Jeffery Nield, Project Environmental Consultant, ESS Group, Inc. 

Panel B: 

Exhibit 4, section 4.17 and 4.16, Appendix P and G (EMF) and Exhibits E-5 and E-6 

Christopher Thompson, President, New York Regional Interconnect Inc. 

William Bailey, Project EMF Consultant, Exponent 

Richard Bucci, Project Engineering Manager, WGI, Inc. 

Stephen Wood, Project Environmental Consultant, ESS Group, Inc. 

Saed Moujtahed, Project Engineering Consultant, WGI, Inc. 

Abraham Pichardo , Project Engineering Consultant, WGI, Inc. 

Panel C: 

Exhibit 6 and Exhibit E-4 

Christopher Thompson, President, New York Regional Interconnect Inc. 

Richard Bucci, Project Engineering Manager, WGI, Inc. 

Abraham Pichardo, Project Engineering Consultant, WGI, Inc. 

Aleksansr Rudkevich, Project Consultant, CRA International 

Scott L. Englander, Project Consultant, CRA International 



James Mitche, Project Consultant, PowerGEM 

John Willis, Project Consultant, PowerGEM 

Thomas F. Rutherford, Economist, Project Consultant, CRA International 

Dr. Thomas Priestly, Project Consultant, CH2M HILL 

Panel D: 

Exhibits 5, 9, E-l, E-2 and E-3, 

Christopher Thompson, President, New York Regional Interconnect Inc. 

Richard Bucci, Project Engineering Manager, WGI, Inc. 

Stephen Wood, Project Environmental Consultant, ESS Group, Inc. 

Saed Moujtahed, Project Engineering Consultant, WGI, Inc. 

Abraham Pichardo , Project Engineering Consultant, WGI, Inc. 

Panel E: 

Exhibit 4 sections 4.1, 4.2 4.3, 4.4 4.5, 4.6, 4.11. 4.12, 4.13, 4.14, 4.15 

Stephen Wood, Project Environmental Consultant, ESS Group, Inc. 

Laura Ernst, Project Environmental Consultant, ESS Group, Inc. 

Richard Bucci, Project Engineering Manager, WGI, Inc. 

Saed Moujtahed, Project Engineering Consultant, WGI, Inc. 

Abraham Pichardo , Project Engineering Consultant, WGI, Inc. 

Panel F: 

Exhibit 4 sections 4.7, 4.8, 4.9 

Stephen Wood, Project Environmental Consultant, ESS Group, Inc. 

Karen Hartgen & Lori Blair, Project Cultural Resources Consultants, Hartgen Archaeological 



Gordon Perkins, Diane Enders & JoAnne Gagliano, Project Visual Analysis Consultants, EDR 

Richard Bucci, Project Engineering Manager, WGI, Inc. 

Panel G: 

Exhibit 4, Section 4.10 and Appendix O 

Peter Feinberg, Project Environmental Consultant, Bagdon Environmental 

Darrell Oakley, Project Environmental Consultant, ESS Group, Inc. 

Stephen Wood, Project Environmental Consultant, ESS Group, Inc. 



Table 2. Deficiency Letter Descriptions and Response Locations 

Description 

Supplemental 
Article VH 
Application 

Location 

Proposed Route Supplemental Assessment 

Create NYSDOT topographic edition 1:24,000 project 
maps (D) Appendix A 

Create aerial photographs of project at scale of 1:400 
(D) Exhibit 2, Appendix B 

Add Known NRE sites on Article VII filed route within 3 
miles (D) Exhibit 4.9 

Move map symbols as necessary to insure unobscured 
viewing of map & aerial details (D) 

Appendices A&B, 
Exhibit 2 

Identify location of proposed ROW relative to existing 
paralleled facilities (D) Appendices A&B 

Add ROW location to aerial photos (D) Exhibit 2, Appendix B 

Add ROW location to NYSDOT topo maps (D) Appendix A 
Add legend to 1:250,000 NYSDOT map indicating 
points of interconnection (D) (with other facilities) 

Exhibit 2, Figure 2.2- 
la-d 

Add alternates considered to Ramapo to 1:250,000 
NYSDOT map (D) Exhibit 2 Rgures 

Amplify application text re: rational alternates to 
Ramapo are not reasonable (D) Exhibit 3 

Address PSC Stipulation for Alternate Route CL 
mapping on 1:400 orthophotography (D) Exhibit 3, Appendix S 

Obtain NYISO info on underlying 115 kV and bulk 
power system and incorporate into application (D) 

Exhibit E-4, Appendix 
L 

Develop format for confidentiality on the bulk power 
system map filing with PSC (D) Exhibit E-4 - figure(s) 

Supplement original filing with missing table 4.7.1-1 
Existing Land Use (D) Exhibit 4 

Prepare SRIS and submit to TPAS (D) E-4.1.2 

Develop statement of project reliability benefits (D) Exhibit E-4.2 

TPAS approval of SRIS (D) 
Exhibit E-4.1.2 and 
Appendix H, NYISO 

Review Letter 

Existing Converter station locations 

Add existing converter station location actual footprint 
to aerials & NYSDOT maps (D) 

Exhibit 2, Appendices 
A&B 

Produce and File Supplement 

Application service to 7 additional municipalities and 
NY Legislature Districts fD) Notification 
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Table 3. Department of Public Service Stipulation Description and Response Location 

Request # Description 
Supplemental 

Article VII 
Location 

Stipulation 
Analysis of the Potential Cumulative 
Impact of the Facilities of Millennium 
Pipeline Company, LLC 

Appendix P 

Stipulation 
PSC Ordered Alternatives Assessment: 
NYS Thruway Evaluation and Marcy 
South Evaluation 

Appendix L 

Stipulation Addressing Threatened and 
Endangered Species Issues Appendix 0 

Stipulation 
Supplemental Visual Impact 
Assessment Appendix M 

Stipulation Supplemental Visual Impact 
Assessment (Add'l Clarification) Appendix M 
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Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-1 

Requested By: Steven Keller, David Wheat 

Date of Request: September 8, 2006 

Reply Date: February 20, 2 0 08 

Witness: Panel  C 

Subject: MAPS analyses 

1. Please provide, in digital format, all input files used in 
the MAPS modeling referenced in Exhibit E-4 of the Article VII 
application.  Also provide in digital form and hard copy all 
post-processed output files that were developed and support 
claims regarding energy cost savings, price impacts on the bulk 
power system, utilization of the transmission system and 
reliance on natural gas-fired generators in New York City. 

Response: 

Response submitted May 18, 2007. However, the MAPS modeling 
referenced in Exhibit E-4 of the Application has been superseded 
by the MAPS modeling referenced in Exhibit E-4 and Appendix U of 
the Supplement. 

2. Please describe all assumptions regarding modifications, if 
any, from the current configuration of the bulk power system! 

Response: 

Response submitted May 18, 2007. However, the MAPS modeling 
referenced in Exhibit E-4 of the Application has been superseded 
by the MAPS modeling referenced in .Exhibit E-4 and Appendix U of 
the Supplement. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-2 

Requested By: Steven Keller, David Wheat 

Date of Request: September 8, 2006 

Reply Date: February 20, 2008 

Witness: Panel  C 

Subject: MARS analyses 

1. Please provide, in digital format, all input files used in 
the MARS modeling referenced in Exhibit E-4 of the Article VII 
application.  Also provide all calculations that support NYRI's 
claim regarding the projected $43 million economic benefit it 
believes would result from the purported reduction in Loss of 
Load Expectation, as well as all post-processed output files, in 
digital form and hard copy, that were developed in support of 
the calculation. 

Response: 

Response submitted May 18, 2007. 

2. Please describe  .1 assumptions regarding modifications, if 
any, from the current configuration of the bulk power system. 

Response: 

Response submitted May 18, 2007. However, the MAPS modeling 
referenced in Exhibit E-4 of the Application has been superseded 
by the MAPS modeling referenced in Exhibit E-4 and Appendix U of 
the Supple"":', L . 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-3 

Requested By: Steven Keller, David Wheat 

Date of Request: September 8, 2006 

Reply Date: February 20, 2008 

Witness: Panel C 

Subject: MAPS analyses 

1.   Please provide, in digital form and hard copy, all files 
used to develop the projected reduction in gas-fired combustion 
turbine (GT) use between the base MAPS case and the case where 
NYRI's HVDC line is assumed in service. 

Response: 

Response submitted May 18, 2007. However, the MAPS modeling 
referenced in Exhibit E-4 of the Application has been superseded 
by the MAPS modeling referenced in Exhibit E-4 and Appendix U of 
the Supplement. 

2.   Does the reduction in GT use occur only during peak hours 
or also during off-peak hours? 

Response: 

Response submitted May 18, 2007. However, the MAPS modeling 
referenced in Exhibit E-4 of the Application has been superseded 
by the MAPS modeling referenced in Exhibit E-4 and Appendix U of 
the Supplement. 

3.   How many hours of GT use reduction occur on vs off peak? 

Response: 

Response submitted May 18, 2007. However, the MAPS modeling 
referenced in Exhibit E-4 of the Application has been superseded 
by the MAPS modeling referenced in Exhibit E-4 and Appendix U of 
the Supplement. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-4 

Requested By: James de Waal Malefyt 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel E 

Subject: Railroad ROWs 

1. Please provide copies of the lease rights obtained by NYRI 
from the New York Susquehanna & Western and Norfolk Southern 
Railroads. 

Response: 

Copies of the leases are attached hereto. 

2. Provide a copy of the agreement instrument NYRI intends to 
use to obtain land owner permission to trim or remove trees and 
danger trees from residences along the railroads Right(s)-of-Way 
(ROW)? 

Response: 

An agreement has not been developed at this time. 

3. Provide the number and location of residential properties 
where tree trimming or removal or structure removal along the 
railroad ROW will be required? 

Response: 

NYRI has not compiled an inventory of property parcels with and 
without residences which may be adjacent to the railroad 
properties where tree trimming or removal will be required. 

NYRI's supplemental application does denote the limits of tree 
clearing (see Exhibit 4, Section 4.4, Figures 4.4.1-1 - 4.4.3-3 
and aerial photography map panels in Appendix A). 

NYRI has confirmed that no structures along the railroad 
properties will be required to be removed based on the project 

• 



NYRI has confirmed that no structures along the railroad 
properties will be required to be removed based on the project 
location and design as presented in the Supplemental Article VII 
Application. 

4. How will NYRI gain access to residential properties for 
vegetation clearing and trimming along the railroad ROW? 

Response: 

Where vegetation clearing and trimming on property adjacent to 
the railroad properties is prescribed, work performance rights, 
including the right of access to the adjacent properties, will 
be acquired via an open negotiation process with the property 
owners. See the Supplemental Article VII Application, Exhibit 4 
Section 4.4. 

NYRI intends to the fullest extent practicable to perform the 
limited incremental clearing and or trimming on properties 
adjacent to the railroads via use of equipment mounted on 
railcars.  (I.E. 150 foot bucket trucks or cranes mounted on 
flatbeds, etc.). 

5. What vehicles and machinery will be used in tree trimming or 
removal on residential properties along the railroad ROW? 

Response: 

Standard utility tree clearing equipment will be employed. 
Examples include bucket trucks, brush and whole tree chippers. 
Mechanical mowers, chain and brush saws, cranes, hydraulic 
grapples, bulldozers and hydraulic winches. However as noted in 
the response to DPS 4-4 above, this equipment will work from a 
railcar position to the extent practicable. See also Appendix E, 
Section 2.5 & 2.6 and Exibit 4, Section 4.4 of the Supplemental 
Article VII Application. 

6. What does NYRI intend to do to remove danger trees if it can 
not obtain "the property owner's concurrence" outside the 
railroad ROW (see application Appendix C, page 13)? 

Response: 

If NYRI is not able to obtain "the property owner's concurrence" 
outside the railroad ROW as indicated in the Supplemental 
Article VII Application,in Exhibit 4, Section 4.4, NYRI will not 
remove vegetation from that particular area. 



7. Would NYRI be willing to mitigate the impact to residential 
vegetation along the railroad ROW by offering to replace 
impacted trees with low growing compatible trees and shrubs? 

Response: 

NRYI would generally be willing to plant low growing compatible 
trees and shrubs in residential areas that are directly impacted 
by tree removal in vegetation clearing zones. 

8. Provide a list and description of local distribution and 
transmission lines that are along the New York Susquehanna & 
Western and Norfolk Southern Railroad ROW and indicate where the 
proposed facility will be located relative to these local lines? 

Response: 

NYRI has not compiled a list of existing local distribution 
lines along the Railroad properties. Distribution line 
information is normally obtained for a new transmission project 
like NYRI's during the detailed engineering field services which 
are performed in preparation of the Environmental Management and 
Construction Plan.  NYRI will identify these existing 
distribution lines and make standard industry practice and 
National Electric Safety Code provisions for them in the final 
design of the DC transmission line. 

The existing transmission lip- j on and immediately adjacent to 
the Railroad properties ar^ noted on the aerial photography map 
panels in Appendix ft .  ' ..ached is a table which presents 
descriptive inf-      ..., regarding these transmission facilities. 

9. ^~_     .^nn+hr    -hese existing lines and proposed 
separation discc: ,. 

Response: 

The l.-..;gLh of the existing transmission lines for those portions 
which are within or immediately adjacent to the railroad 
properties are noted in the attached table which is also 
referenced in the response to DPS 4^8 above. 

.ZSc-    . presented in the ffeply to DPS-7, the nominal center line 
, _^nter line separation distance between existing transmission 

facilities which may be paralleled and the NYRI HVDC line is 100 
feet. 

10. Provide a typical plan and profile drawing of the proposed 
EM&CP for a typical section along the New York Susquehanna & 
Western and Norfolk Southsrn Railroad ROW showing existing 



railroad, pole structure locations, vegetation clearing and 
trimming, property lines, piles of structure main members, and 
any other proposed construction sites. 

Response: See attached Typical Plans & Profiles along MS Railway 
and NYSW Railway sections. 

11. How will local traffic be affected by construction along the 
railroad ROW? 

Response: See Supplemental Article VII Application Exhibit E-6.3 
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ENERGY TRANSMISSION SYSTEM 
LEASE AGREEMENT 

between: 

THE NEW YORK, SUSQUEHAJVNA ANn 
WESTERN RAILWAY COlS^T^? 

-and- 

NIAGARA REINFORCEMENT, LX.C. 

Dated as of November 21, 2003 



c 

c 

( 

THIS ENERGY TRANSMISSION SYSTEM LEASE AGREEMENT (hereafter the "Agreement") is 

made as of the 21st day of November, 2003 (the "Effective Date"), by and between THE NEW 

YORK, SUSQUEHANNA AND WESTERN RAILWAY CORPORATION, a New Jersey corporation 

("NYS&W" or "Grantor"), as party of the first part, and NIAGARA REINFORCEMENT, L.LC., a 

limited liability company organized and existing under the laws of the State of Michigan (the 

"Grantee"), as party of the second part. 

RECITALS 

WHEREAS NYS&W is the holder of an extensive network of property interests, including rights- 

of-way over multiple inter-urban routes, that are utilized in the operation of Grantor's railroad 

business; 

AND WHEREAS GRANTEE wishes to utilize a limited portion of such rights-of-way to construct 

and operate high voltage direct cuncnt ("HVDC') transmission lines that will benefit consumers 

in the receiving region by increasing the supply of electricity available from the. lower cost 

production region and that will increase the efficiency and reliability of the public electrical grid 

by increasing the number of inter-region connections; 

AND WHEREAS GP ' ^ 4_^,ted thBt Grantor enter into this Agreement granting Grantee 

the p-J       ..^ me portion ^ ' oa(j right-of-way identified herein for the construction, 

-^.lenance of a transmission system consisting generally of underground 

facilities and above ground facilities describert herein as "Transmission System"; I 
•1- 
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L. 
AND WHEREAS RAILROADS have historically granted utUity companies rights to instaJl 

longitudinal utility facilities along rail lines, inasmuch as such installations are compatible with 

railroad operations and property interests and contribute to the public welfare, and Grantor is 

willing to enter into this Agreement with Grantee; 

NowTHEREFORE, in consideration of the covenants contained herein and other good and 

valuable consideration, the receipt and sufficiency of which is hereby expressly acknowledged, 

the parties agree as follows: 

ARTICLE LDEBlNrnONS 

(a)      "Agreement" means this agreement, including the exhibits attached hereto. 

"ApDroved Plana" is defined in Section 8.01. 

"C&S Impact Analysis" is defined in Section 5.02. 

"C&S Systems" is defined in Section 5.02. 

"Code" means the United States Internal Revenue Code of 1986, as amended fiom time 

to time, or any coiresponding Federal tax statute enacted after the date of this Agreement A 

reference to a specific section (§) of the Code refers not only to such specific section but also to 

any corresponding provision of any Federal tax statute enacted after the date of this Agreement, 

as such specific section or corresponding provisionis in effect on the date of apphcation of the 

provisions of this Agreement containing such reference. 

"Construction Rent" is defined in Sectipn 6.02 and EXHIBIT C. 

"Construction Term" is defined in Section 4.03. 

"Converter Station" means a structure containing equipment used for converting the 

electricity carried on the Transmission System from alternating to direct cunent and vice verea. 



>> 

f "Design/Permitting Term" is defined in Sftp.tinn A on 

"Due Diligence Term" is defined in Section 4.01. 

Effective Date" is defined in the Preamble. 

c'Bnvimnmp.ntaI Studies" is defined in Section 5.02. 

"Event of Default" is defined in Section 15.01. 

'Torce Majetire" is defined in Section 8.04. 

"Grantee" means Niagara Reinforcement, L.L.C. or any entity to whom this Agreement 

has been assigned in compliance with its tenns and conditions. 

"Grantee Assessment Activities" is defined in Section 5.02. 

"Grantor" means The New York, Susquehanna and Western Railway Corporation. 

. "Grantor Assessment Activities" is defined in Section 5.01. 

"HVDC" is defined in the Recitals. 

"Impositions" is defined in Section 10.01. 

"Industrial Development Agencies" is defined in Section 2.03. 

"IDA Leases" is defined in Section 2.03. 

"Lease Pees" is defined in Section 6.03 and EXHIBIT C. 

"MatsialTaJaag" is defined in Section 12.01. 

"NYS&W" is defined in the Preamble. 

"Npn-Comp*"v ^s" is defined in Section 9.01. 

i aajng" is daflned Section 12.02. 

"Qntio- "-g" is banned in Section 6.01 and EXHIBIT C. 

"Plan" is defined in Section 8.01. 

"PrfiliminaryPi^" is defined In Section 5.02. 

o 

c 
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"Prepaid Rent" is defined in Section 6.02 and EXHIBIT C. 

'•Primary Term" is defined in Section 4.04. 

"Primary Term Incentinn TW jg defined in Section 4.04. 

"EWJgfiute" is defined in Section 2.01 and on EXHIBIT A. 

"RW Studies" is defined in Section 5,02. 

"Rpmainde;" is defined in Section 6.02 and EXHIBIT C. 

"Renewal Fee" is defined in Section 6.05 and EXHIBIT C. 

"Renewal Term" is defined in Section 4.05. 

"StoK^eLocatians" is defined in Section 3.01. 

•Technical Studies" is defined in Section 5.02. 

"Term" means the Due Diligence Term. Design/Pcnnitting Term, Construction Term, 

Primary Term and/or Renewal Term, as the context requires. 

"Termination Fee" is defined in Section 4.06. 

"Tsssmis^^ 

improyementsinstdled along theRWRoute by Gmtee as part ofitsHVDC transmission 

system, including underground conduits, cables, yauits. and manholes and aboye ground poles, 

towers, ^les and Converter Stations and other structures, the preliminary detaib of 
specified on EXHIBIT B. 

ARTICLE 2.GRANT OF LEASE 

tkrtmZOL GrantofLease. Grantor hereby grants unto Grantee as of the Effective 

Date a non-exciusiye Lease to utilize the right-of-way identified on EXHIBIT A (the "RW 

Route"), at the locations within theRWRoute to be approved by Grantor as part of the Approved 
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/• Plans, for the purpose of designing, constructing, operating and maintaining the Transmission 

System. 

Section 2.02, Limitations on Grant. Grantee acknowledges that the grant of Lease 

hereunder is a quitclaim grant, made without covenants, representations or warranties (including 

any express or implied covenant of quiet enjoyment) in respect of Grantor's (i) title in the RW 

Route, or (ii) right to use or make available to others the RW Route for the purposes 

contemplated herein. 

A. Certain Limitations. Grantee acknowledges that the RW Route may be subject 

to underlying fee interests, conditions, covenants, easements, encroachments, leases, 

licenses, mortgages, indentures, reversionary interests, zoning restrictions and other 

legislative and regulatory limitations, and that the rights granted hereunder aie subject 

and subordinate to each and all of the foregoing. 

B. defense of Claims. Grantor shall afford Grantee reasonable cooperation to 

enable Grantee to defend against any claims thflt the rights granted to Grantee hereunder 

are in violation n^ the rights of the claimant in the RW Route, including without 

limitation allowinrr OIL. - access to Grantor's non-confidential books and records 

pertaining to Grantor's intetcst in the RW Route during normal business hours on 

mutually acceptable dates. Grantee shall bear the costs of its defense of said claims. In 

the event of a ^" itle of a portion of the RW Route, and upon proof of such 

- quired ta pay a third party for the use of such portion of the RW 

Koute, iher> ^ .juind and reimburse Grantee for such payments to the third 

. io, but not exceeding, the Pre-Paid Rent and the Lease Fees that theretofore have 

been paid to Grantor by Grantee fer use of such portion of the RW Route. Grantee shall 

o 
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continue thereaiter to pay to Grantor for the RW Route the difference between (i) the Pre- 

Paid Rent and the Lease Fees Grantee would have paid under this Agreement and (ii) an 

amount equal to the amount of any payments to a third party for the affected portion of 

the RW Route, provided that such amount shall not exceed the Pre-Paid Rent and the 

Lease Fees that Grantee wonld have paid to Grantor for use of the affected portion of the 

RW Route.  Grantee shall not be obligated to agree to a settlement that would provide 

Grantor with rights greater than what is needed by Grantor to grant this Lease to Grantee, 

unless there is an equitable division of the settlement consideration between the rights 

applicable to this Agreement and the rights applicable to other existing and potential 

grants by Gmntor. with Grantor paying the latter portion at the time payment is made to 

the third party. 

Section 2.03. Industrial Development Agencies! 

(a) Legal title to portions of the RW Route located between Binghamton, NY and Utica, 

NY is held the Broome County Industrial Development Agency, the Chenango County Industrial 

Development Agency, the Madison County Industrial Development Agency and the Oneida 

County Industrial Development Agency (hereinafter the "Industrial Development Agencies"). 

Pursuant to lease agreements with the Industrial Development Agencies (the "IDA Leases"), 

Grantor has all equitable ownership of the RW Route (subject to the limitations set forth in 

Section 2.02), including the right, at Grantor's option, to reacquire legal title to the RW Route for 

nominal consideration, and the right to enter into this Lease Agreement. 

(b) In the event the IDA Leases shall expire or terminate for any reason prior to 

expiration or termination of the Primary Term or the Renewal Term, NYS&W shah reacquire 
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p legal title to the RW Route from the Industrial Development Agencies subject to the use and 

occupancy by Grantee of the RW Route under and subject to this Agreement. 

ARTICLE 3.PURPOSE OF GRANT; GRANTEES USE OF RW ROUTE 

Section 3.01. Use of RW Route. During the Term, Grantee shall have the right to design, 

install and operate the Transmission System in, upon, over, under, across, along and through the 

RW Route at locations to be approved by Grantor under Section 7.01. Grantee also shall have 

the right to design and construct, without additional compensation due hereunder, lateral 

connections not to exceed five hundred feet (500') in length between the Transmission System 

and Grantee's offsite network elements or facilities of third parties to which the Transmission 

System will be linked (including utility facilities providing supporting services to the 

Transmission System as well as utility facilities transfemng electricity to and from the 

£j       Transmission System), in, upon, over, under, across, along and through the RW Route at 

locations to be approved by Grantor under Section 7.01. Use of the RW Route shall include the 

right to attach the Transmission System to existing poles, towers, bridges, tunnels and other 

structures where approved by Grantor U*ft ofthe RW Route also shall include access to and use 

of two (2) storage h aa for    rposes of housing repair and maintenance materials and 

equipment for the Transmission System of reasonable dimensions in reasonable quantities (the 

"Storage Locatioa<5»): ^ovided that (i) such Storage Locations are available in Grantor's 

reasonable commercial judgment, (ii) the Storage Locations shall not interfere in Grantor's sole 

discretion v.!     ^ai operation? or the rights of prior grantees, and (iii) Grantee shall not store 

anyha?--1 - cammed by any governmental agency or authority. Each Storage 

Location shall not exceed 40,000 square feflt in size and shaU be located as mutually detennined 

by G^tor^ Grantee during the Due DUigence Term The location of each Storage Locatioh j^ 
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shall be documented and attached hereto (without formal amendment of this Agreement) as a 

supplement to EXHIBIT A. Grantee shall be responsible for the security of materials and 

equipment at the Storage Locations against theft, vandalism or any other damage. Any security 

measures Grantee desires to implementwith respect to the Storage Locations shaU be subj^ 

the prior v^tten approval of Grantor, such approval not to be unreasonably withheld. Grantor 

shall not be liable for any equipment or materials lost, stolen or missing from or damaged at the 

Storage Locations. 

^tionm Limitation, on Tls^ofFWFoufe. (a) G^sha]1 use^RW^^ 

for the purposes prescribed hereunder. provided that the Transmission System may contain 

elements necessary for, and utilised for no other pmpose than, communications used in the 

operation of the Transmission Sysrtem. Grantee acknowledges that its use and occupancy of the 

RW Route are subject and subordinate to the prior and continuing right and obligation of Grantor 

to use, in its sole discretion, the RW Route in performing services as a railroad. Notwithstanding 

the foregoing. Grantor covenants that, following completion of installation of the Transmission 

System, it will not disturb Grantee's use and occupancy of the RW Route except as authorized in 

this Agreement, and that it will use commercially reasonable efforts to minimize such 

disturbance even when so authorized. 

(b) Nothing in this Agreement shall be deemed or construed as a limitation on Grantor's 

right to discontinue transportation service over any portion of the RW Route. Grantor shall also 

have the right to abandon any portion of the RW Route, provided that Grantor shall give Grantee 

not less than six (6) months' written notice of intent prior to consummation of an abandonment 

authorization received from the Surface Transportation Board or by operation of law by 

exemption regulation. Notwithstanding any other provision of this Section 3.02, Grantor may 
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(~ consent to negotiate under section 8(d) of the National Trails System Act, 16 U.S.C. §1247(d)> 

and negotiate a reasonable agreement preserving per 16 U.S.C. § 1247(d) at least that portion of 

the RW Route otherwise to be abandoned which portion is occupied by the Transmission System 

or parts thereof and is needed to maintain a connection to the interstate rail network, provided 

only that a government entity or qualified organization requests railbanking and is prepared to 

fulfill the obligations of 16 U.S.C. §1247(d). 

(c) In the event Grantor intends to abandon a portion or all of the RW Route during the 

Construction Term, Grantor shaU provide Grantee the opportunity to request from Grantor the 

option of deferring abandonment up until the end of the Constiuction Term at an amount pec 

month charged to the Grantee to compensate Grantor for its costs of continued ownership of said 

portion of the RW Route that otherwise could be avoided through the abandonment process and 

its costs of continued operation and deferral of abandonment of said portion of the RW Route. 

The amounts of such fees shaU be determined by Grantor in its reasonable business judgment. 

(d) Except in the case of a transaction pursuant to the National Trails System Act as set 

forth in Section 3.02(b), if Grantor proposes to abandon and sell a portion of the RW Route, 

Grantee shall have the right of first refusal to purchase any rights that Grantor may retain with 

respect to said portion oi UMJ RW Route, provided that any contract of sale between Grantor and 

Grantee shall reserve un'    cantor the right to reactivate the affected portion of the RW Route. 

Section 3.03. U53 or A.W Route bv Others.     Grantee acknowledges that its use and 

occupancy of the RW Ro^ nre subject and subordinate to any prior grants of easements, 

licen??- - ^uis by Grantor to third parties to permit others to conduct passenger rail 

operahons or to install conduits, pipelifles, power lines, communications lines, and other 

faculties in, upon, over, under, across, along and through the RW Route. Grantee shall design 

o * 
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the Tran.n^sionSystcmso that it will be constmrtedand operated withoutph^ 

interference with prior occupancies oftheRW Route. Grantor shaU make commerciaJly  " 

reasonable efforts to cooperate and coordinate infonnation with Grantee in the identification of 

prior occupanciesoftheRWRoute.DuringthcTenn, Grantor slull not grant to any third par^ 

any rights to occupy theRWRoute longitudinally inamanner that would poseamaterial risk of 

interference with Grantee's construction or operation of the Transmission System Any such 

third party use that involves digging or drilling of any type within five feet (5') of the centerline 

of any underground components of the Transmission System or involves installation of facilities 

within five feet (5') of any above-ground components of the Transmission System shall be 

deemedamaterialmterference.  Prior to granting any subsequent third party ri^ts that would 

involve installation of any facilities within five feet (5') of the centerline of any underground 

components of the Transmission System or within five feet (5') of any above-gronnd 

components of the Transmission System, Grantor shall notify Grantee in writing and provide 

Grantee with adequate infonnation and a reasonable period of time for Grantee to determine 

whether such proposed facilities are IikeIy to pose a material risk of damage to the Transmission 

System. If Grantee reasonably determines that such proposed giant would be likely to pose a 

material risk of damage to the Transmission System and Grantee so notifies Grantor. Grantor 

shall not make such proposed grant 

ARTICLE 4.TERM 

Section 4.01. Due DiligenceTerm. This Agreement shall commence on the Effective 

Date and shall continue for a preliminary term ending at 11:59 p.m. on the thirty-first (31s) day 

of August, 2004(the "Due Diligence Tenn'OaUowing the Pardes time to cany outdue^^^^ 

activities described in ArticleSof^Agreement If either party determines, asaresdt of su^ 
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^ due diligence activities, that construction of the Transmission System is in its sole judgment 

infeasible or inadvisable, such party may terminate this Agreement at the end of the Due 

Diligence Term by delivering a written notice to the other party before such date. Termination 

by either party under this Section 4.01 shall not entitle Grantee to a return of the Option Fees or 

any other fees accrued and/or paid prior to termination. 

Section 4.02. DesiRn/Pemutting Temri. Provided (i) neither party has terminated this 

Agreement under Section 4.01 and (ii) Grantee shall have paid and continue to pay to Grantor all 

accrued Option Fees, then this Agreement shaU continue until the earlier of the date the 

Construction Term begins or five (S) years foUovdng expiration of the Due Diligence Term (the 

'TDesign/Permitting Term"). During the Design/Permitting Term, Grantee shall have the 

exclusive right to design the Transmission System on the RW Route. 

Section 4.03. Construction Term. Provided (i) Grantee has not tenninated this Agreement 

under Section 4.06, (u) the Plan is approved pursuant to Section 8.01, (m) all necessary 

regulatory permits have been obtained, and (iv) Grantee has paid to Grantor the Construction 

Rent, then this Agreement shall continue for up to five (5) years foUowing expiration of the 

Design/Pemitting Term (the "C^auction Term"), During the Construction Term, Grantee 

shall have the exclusive right to build the Transmission System on the RW Route but shaU not 

have the right to operate the Transmission System. 

Section 4,04   ?n. _^. Provided (i) Grantee has not terminated this Agreement 

undei .  .._ -t.uo, (ii> r- as p^ to Grantor the Pre-Paid Rent and (iii) Grantee is not 

.^gations under this Agreement, Grantee may extend this Agreement for a 

primary term (the "Primary Term") (a) commencing on a date selected by Grantee (with notice 

in writing to Grantor) after the end of tho Construction Term, but before the thirty-first (31st) day 

o 
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of December 2014 (the "Primary Term Inception Date"), and (b) expiring at 11:59 P.m. on the 

day before the fortieth (40th) anniversary of the Primary Term Inception Date. 

Section 4.05 Renewal Term,. Provided Grantee is not then in default under this 

Agreement, Grantee shall have the right to renew this Agreement for an additional term of forty 

(40) years (the "Renewal Term") commencing upon expiration of the Primary Term. Grantee 

shall exercise the foregoing renewal by written notice to Grantor not less than six (6) months 

before the expiration of the Primary Term, 

Section 4.06. Grantee Early Termination. (a)Except as provided in Section 4.01, Grantee 

may terminate this Agreement at any time that it detennines in its sole judgment that 

construction and/or operation of the Transmission System is not feasible or advisable by giving 

Grantor ninety (90) days' written notice thereof. 

(b) In the event of termination by Grantee under this Section 4.06 during the 

Design/Permitting Term, Grantee shall not be entitled to a return of any Option Fees or any other 

fees accrued and/or paid prior to such termination. 

(c) In the event of tennination by Grantee under this Section 4.06 during the Construction 

Term: (i) Grantee shall not be entitled to a return of any Option Fees, the Construction Rent or 

any other fees accrued and/or paid prior to such tennination; (ii) Grantee shall pay to Grantor no 

later than the date of termination the Remainder, and (ill) instaUed components of the 

Transmission System will be subject to disposition under Section 14.01. 

(d) In the event of termination by Grantee under this Section 4.06 during the Primary Term: 

(i) Grantee shall not be entitled to a return of any Option Fees, Pre-Paid Rent. Lease Fees or any 

other fees paid and/or accrued prior to such termination; (ii) Grantee shall pay to Grantor no later 

than the date of termination a tennination fee equal to the net present value of all outstanding 
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/"" Lease Fees that, but for tennination, would be owed to Grantor through the end of the Primary 

Term (the "Termination Fee"); and (iii) components of the Transmission System will be subject 

to disposition under Section 14.01. The Tenninadon Fee shall be calculated using a discount 

rate of fifteen percent (15%). 

ARTICLE S.DUE DILIGENCE 

Section 5.01. Grantor Diie DilifrenRR (a) During the Due Diligence Term, Grantor and/or 

its agents and representatives shall perform certain assessment activities ("Grantor Assessment 

Activities") based on the Preliminary Plan, including: 

(i) facilitate on-site inspection of the RW Route to verify feasibility of its use 
for the Transmissioa System; 

(ii) evaluate C&S Impact Analysis and, in view of the Ci&S Impact Analysis, 
evaluation of the feasibility of the RW Route for use for the Transmission 

.—. System; j^^ 

O 'W 
(iii) evaluate required upgrades to Grantor C&S Systems, if any, and feasibility 

of any such upgrades; 

(iv) evaluate r»f the impact of the Transmission System on Grantor's pole 
' .-, ^iw^igr- id cabling and communications facilities and the feasibility 
of accommodating any required changes thereto; 

(v) determination of minimum above- and below-ground clearance envelope 
for the Transmission System with respect to the RW Route and, in 
consideration of such envelope, die feasibility of the RW Route for use for 
tf°. Txansmission System; 

(vi)     completion   f all other engineering and technical studies that Grantor in 
--dOft believes are necessary or desirable to assess the 

-uonity of ^ * Transmission System. 

03) ^ - -J •MM not in limitation of the Grantor Assessment Activities and in 

. ^a of the Grantee Assessment Activities, Grantor shall deliver to Grantee: (i) a list of details 

to be included in the Preliminary Plan, and (ii) two (2) copies of maps describing RW Route 

O ' 
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such as they are, in as fine a detail as possible.  Grantor agrees to make this information and 

documents available to the Grantee no later than thirty (30) days from the Effective Date. 

Section 5.02. Graqtee Due DW^mm. (a) During the Due Diligence Term, Grantee 

and/or its agents and representatives shall perform certain assessment activities (the "Grantee 

Assessment Activities"), including, but not limited to: 

(i)       analyses of maxket and business conditions for the Transmission System; 

(ii) to be completed and delivered to Grantor no later than ninety (90) days 
before the end of the Due Diligence Term, an analysis of the impact of an 
HVDC transmission system on Grantor's Communications and Signal 
systems ("C&S Systems"), including wayside and grade crossing warning 
protection systems, VHF radio communications (160 Mhz for base station- 
to-mobile and mobile-to-mobile unit communications), UHF radio (450 
Mhz for EOT, RCL, and Distributed power), and UHF radio (900 Mhz 
Data radio for Code line and PTC communications), as well as 
recommended mitigation measures (the "C&S Impact Analysis") such 
C&S Impact Analysis then becoming the property of Grantor; 

(vif) technical analyses to confirm optimal systems, requisite anciUary 
equipment, voltages, configurations and hardware and installation costs 
rTechnical Studies"); 

(viii) preliminary examination of title, with the assistance and cooperation of 
Grantor; 

(iv) physical inspection and examination of RW Route (via "high-rail") for 
Technical Studies, Environmental Studies, title surveys, and other 
Transmission System purposes (collectively, "RW Studies"); 

(v) analyses of the potential environmental impact of the Transmission 
System ("Environmental Studies"); and 

(vi) more generally to complete and conduct all other engineering and 
technical studies that are reasonably required and necessary to assess the 
feasibility of the Transmission System. 

(b) In addition to and not in limitation of the Grantee Assessment Activities and in 

support of the Grantor Assessment Activities, Grantee shall at its sole expense and within ninety 
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f~ (90) days of the Efifective Date provide Grantor with a preliminary engineering design and 

construction plan for the Transmission System (the "Preliminary Plan"). 

Section 5.03. Due Diligence Expenses. Grantor shall bear the expenses of the Grantor 

Assessment Activities. Grantee shall bear the expenses of the Grantee Assessment Activities. 

ARTICLE 6. FEES 

Section 6.01. Option Fees. Grantee shall pay Grantor option fees in the amounts and in 

the manner specified in attached EXHIBIT C (the "Option Fees"). Option Fees not paid when 

due shall accrue interest at ten percent (10%) per annum until paid. Acceptance of Option Fees 

by Grantor shall be assumed indicative of Grantor's approval of the Preliminary Plan. Option 

Fees paid to Grantor shall be automatically deducted from Construction Rent 

(    ) Section 6.02. Pre-Paid Rent. Grantee shall pay firflntnr pri»-pairl p^t for the use of the 

RW Route in conjunction with the Transmission System in the amounts specified in EXHIBIT C 

(the "Pre-Paid Rent"), such Pre-Paid Rent to be paid as follows: 

§) CoaairacL. ^ Vpvt Grantee shall pay Grantor forty percent (40%) of the Pre- 

Paid Rent (the "Construction Rent") on the first day of the Construction Term. 

Acceptance "' \e Construction Rent by Grantor shall be assumed indicative 

of , accentaoce and approval of the Plan, as described in Section 

b") Remainder. Grantee flball pay Grantor the remaining sixty percent (60%) of 

the Pre-Paid Rent (the "Remainder") prior to the first day of commercial 

operation of the Tranflfflission System or on December 31, 2015, whichever 

shall first occur. o 
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Sectiqp6.03. Lease Fees for Primary Term. Commencing as of the Primary Term 

Inception Date, Grantee shall pay to Grantor during the Primary Term the fees specified in 

EXHIBIT C (the "Lease Fees"). Grantee shall pay the Lease Fees quarterly in advance, withthe 

first such payment due on the Primary Term Inception Date and subsequent parents during the 

Primary Term due on the first day of each calendar quarter thereafter. Lease Fees not paid when 

due shall accrue interest at ten percent (10%) per annum until paid. Lease Fees due •th respect 

to a period that is less than a foU calendar quarter shaU be prorated on a daily basis. 

Section 6.04. Lease Fees for Renewal Term. Lease Fees for the Renewal Term, if any, 

shall be calculated as set forth in EXHIBIT C and shall be payable in the same manner 

prescribed in Section 6.03. 

Section 6.05. RenewaLEge. If this Agreement shall be in effect on and after the fortieth 

(40th) anniversary of the Primary Term Inception Date, Grantee shall pay to Grantor within 

thirty (30) days thereof an additional amount for the continued use of railroad right-of-way in 

conjunction with the Transmission System (the "Renewal Fee") as set forth in EXHIBIT C. 

SeS^ 6'06- Sxeg.. Grantor shall receive the Option Fees, Pre-Paid Rent, Lease Fees, 

Renewal Fee and all other sums due hereunder as gross/pre-tax amounts. All applicable taxes, if 

any, shaft be the sole and exclusive responsibility of Grantor, however both Grantor and Grantee 

shaU cooperate to minimize taxes that might be payable. • 

SeCti0?l607- Most EconomicallY Favorable. Terms. The economic terms of this Article 6 

shaft be subject to the proviso that Grantor shall enjoy economic benefits under the A^eement 

no less than the most economically favorable terms that any other party whose right-of-way of 

ten (10) miles or more in length of right-of-way is utilized in conjunction with the Transmission 

System, as calculated on per mileage usage, (including without limitation Norfolk Southern 
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s- Railway Company, Pennsylvania Lines, LLC, New Jersey Transit and Canadian Pacific Railway 

Company) shall obtain from Grantee and/or its agents, representatives and assigns. 

Notwithstanding the foregoing, such most economically favorable terms shall not include costs 

or expenses to Grantee claimed or charged by a third party on account of failure of tide with 

respect to a portion of the RW Route. 

Section 6.08. Grantor Audit Rights. Upon reasonable notice in writing. Grantor shall have 

the right to audit, no more than once per calendar quarter, Grantee's books and records 

pertaining to the determination of Lease Fees under EXHIBIT C and compliance with Section 

6.06, Any audit shall occur during nonnai business hours at Grantee's place of business where 

such books and records are maintained, at Grantor's expense. Without limiting the foregoing. 

Grantee shall provide to Grantor a copy of Grantee's audited financial statements for a given 

fiscal year as soon as available and in any event within one hundred and twenty (120) days after 

the end of such fiscal year. 

c 

c 

ARTICLE?. GRANTEE'S ENTRY AND PRESENCE ON RW ROUTE 

Section 7,01. Entry and Presence on RW Route. Subject to Article 3, throughout the 

Term Grantee may enter upon, and may cause its employees, agents and contractors to enter 

upon, the RW Ro"*- ^ puipeie of designing, constructing, operating, inspecting, 

.. .jtidiring w*       . ing the Ttanamission System. Grantee's employees, agents and 

contrac'n-s shall not en1- • - W Route without giving Grantor at least five (5) days 

advance written notice, except in the case of emergency repairs, as to which Grantee shall give 

Grantor notice by telephone as far in advance as possible. Contact information for Grantor and 

-17- 



\; 

4 

Grantee personnel to be notified in the event of an emergency are set forth on EXHIBIT D. 

Grantee shall furnish Grantor with a list of names of Grantee's authorized representatives who 

may enter the RW Route in connection with the Transmission System, and such named 

representatives may be permitted repeat entry upon and access to the RW Route on terms 

Grantor prescribes. 

ARTICLE 8. ENGINEERING AND CONSTRUCTION OF TRANSMISSION SYSTEM 

Section 8.01. Preparation and Approval of F.pgineerinp and Construction PI• Before 

the Construction Tenn shall commence and construction of the Transmission System shall begin. 

Grantee shall submit for Grantor's advance written approval an engineering design and 

constmction plan (the "Plan"), which Grantor shall approve, approve conditionally, or reject in 

writing within forty-five (45) days. Grantor's review rights relate solely to potential impacts on 

railroad operations and facilities and Grantor's prior grantees. If Grantor rejects or approves 

conditionally Grantee's Plan, Grantor shall confer promptly with Grantee on revisions necessary 

to obtain approval, and shall approve, approve conditionally or reject Grantee's revised Plan(s) 

within thirty (30) days of resubmission, with such process being repeated until Grantee has 

obtained final approval. Grantee understands and acknowledges thatno construction activities 

shall commence without Grantor's final approval of thePlan. Upon completion and approval of 

the Plan, the Plan may be attached hereto (without formal amendment of this Agreement) as a 

supplement to EXHIBIT B. Such approved Plan (the "Approved Plans") shaO remain the 

property of Grantee and shall be deemed Grantee's information subject to the protections of 

Article 18 hereto, and Grantee shaU retain all intellectual and other property rights with respect 

thereto. Grantor shall have no right to use or permit any third party to use the Approved Plans or 

any derivation thereof for any purpose other than performing Grantor's obligations hereunder. 
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f~ Sectloa 8.02. Pennits and Approvals. Grantee shall be responsible for obtaining, at its 

sole cost and expense, all pennits and governmental approvals required to implement the 

Approved Plans for the Transmission System. 

Section 8.03. Grantor's Cooperation. Grantor agrees to provide reasonable cooperation to 

assist Grantee in preparing and implementing.the Approved Plans for the Transmission System, 

including: (i) meeting in person and conferring by telephone with Grantee; (ii) escorting Grantee 

on inspection trips of the RW Route; (iii) providing maps, surveys, as-bvdlt drawings and other 

data relating to the RW Route in Grantor's possession, subject to any third parly confidentiality 

protections; (iv) providing timely review and approval of Plans or any requested alterations to 

Approved Plans; (v) providing reasonable assistance and cooperation to Grantee in its 

performance of the Technical Studies, the RW Studies and the Directional Drilling Studies; and 

(vi) providing reasonable assistance and cooperation to Grantee in its performance of the 

Environmental Studies, including, but not limited to, providing information requested by Grantee 

(to the extent available to Grantor and already in its possession) concerning the RW Route, such 

as core samples, geological and geophysical information, and a description of property 

characteristics and conditions. Grantee shall be responsible for obtaining (A) environmental 

approvals, and (B) permits, licenses or approvals of governmental agencies or authorities 

necessary for the use of any structures or facilities (including streets, roads or utility poles) along 

or across the RW Rout'- ee acknowledges that maps and other materials supplied by 

Grantor may not have oeen prepared as real estate titlq maps, and that the property lines, right-of- 

way '• ..i0a may not be accurate or correct. Grantee further acknowledges 

that the absence of markers or monuments on such maps or on or about the RW Route indicating 

-i presence of subterranean facilities or other occupations does not constitute a warranty or 

o 
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^ representation by Grantor that none exist. Giantee accepts this Agreement and Grantor's 

cooperation hereunder cognizant of the fact that Grantee's engineering and construction costs 

may increase by reason of undisclosed facilities within the RW Route, and Grantee agrees to 

accept sole responsibility for such costs. 

Section 8.04. Scheduling and Prosecution of Constmctinn. Upon Grantor's approval of 

the Plan, Grantee shall have the right to construct the Transmission System in compliance with 

the Approved Plans, and Grantor shall not have any right to require changes in such Approved 

Plans following Grantor's approval of same unless required in order to maintain safe railroad 

operations on the RW Route. Promptly after Plan approval. Grantor and Grantee shall determine 

a mutually convenient schedule for construction of the Transmission System, to which Grantor 

and Grantee shall make commercially reasonable efforts to adhere. Subject to the availability of 

^Pp': track-time and other railroad-related contingencies involving the RW Route, Grantee shall have 

the right to access the construction sites and to move personnel, equipment and materials. 

Subject to payment of Grantor's charges as defined below in Section 8.03, Grantee shall have the 

right to obtain from Grantor the services of tiagmen and supervisors for construction of the 

Transmission System. Grantor shall use commercially reasonable efforts to accommodate 

Grantee's requests for Ixack time and personnel and equipment support. Grantee acknowledges 

that it shall be reasonable for Grantor to satisfy Grantor's needs in the operation of the railroad 

prior to accommodating Grantee's requests. Upon commencement of construction. Grantee shall 

work diligently toward completion, subject to unavoidable delays, including strikes, acts of God. 

litigation, legal or administrative proceedings, inability to obtain labor or materials, 

governmental restriction, enemy action, civil commotion, fire, unavoidable casualty and other 

causes beyond the reasonable control of Grantee (collectively, "Force Majeure"). During initial 

4 
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r~ construction and any subsequent major repair or renovation projects, Grantee shall have the 

right, without payment of additional compensation but with prior notice in writing to Grantor, to 

utilize portions of the RW Route reasonably designated by Grantor for temporary storage (not to 

exceed fifty-two (52) weeks) of project materials and equipment, location of trailers and other 

temporary project field offices, and other typical "staging" activities, including installation of 

temporary fences and other security measures, provided that the foregoing activities do not 

interfere in Grantor's sole discretion with railroad operations or the rights of prior grantees. 

Section 8.05. Cost of ConstmctioiiL Grantee shall bear the entire cost and expense of 

constructing, operating and maintaining the Transmission System, including without limitation 

the entire cost and expense associated with any construction or alteration of railroad facilities 

required by the presence of the Transmission System on the RW Route. Grantor shall have the 

right to post notices of non-responsibility upon the RW Route, and otherwise to notify any entity 

or person supplying services or materials in connection with the Transmission System that 

Grantor is not responsible for the cost thereof Grar.tee, agrees to reimburse Grantor for the cost 

and expense to Grantor (direct labor costs shall be calculated as the hourly wages or prorated 

salary of personnel plus — _^i and ten percent (110%) to cover overhead; equipment costs 

shall be at the standard i t, ^a charged to third parties) of furnishing any equipment (such as 

locomotives) or materials or performing any labor in connection with construction or 

maintenance of the Transmis'-"    System, including watchmen, flagmen, inspector, and 

supervisor ^ o^antee oral Grantor may reasonably de«n necessary or 

uppropriate for th- -; „ .-^don of Grantor's personnel, property and operations. Payment of 

.^ti and expenses under thite Section 8.05 shall be made within thirty (30) days of 

Grantee's receipt from Grantor of a reasonably itemized invoice plus copies of backup 

o 
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documentation for out-of-pocket expenditures unless other payment arrangements have been 

mutually agreed upon. Payments not received when due shall accrue interest at a rate of ten 

percent (10%) per year until paid in full. Grantor reserves the right to require pre-payment of 

estimated amounts due before providing flagging and other services hereunder if Grantee fails to 

timely pay invoices or if. in Grantor's judgment. Grantee demands unreasonable backup 

documentation prior to payment. Upon reasonable notice in writing, Grantee shall have the right 

to audit, no more than once per calendar quarter. Grantor's books and records pertaining to costs 

and expenses billed to Grantee under this Section 8.05. The audit shall occur during normal 

business hours at Grantor's place of business where such books and records are maintained. In 

no event shall Grantee withhold or delay payment of amounts due hereunder pending the   . 

excise of Grantee's audit righlB or challenge regarding partial amounts payable. In the event of 

an overpayment. Grantor shall reimburse Grantee for the amount of the overpayment, with 

interest at the aforesaid rate from the date of Grantee's original payment until the reimbursement 

Sife-ML General Engineering and SaagfeUStigB V-ifi-ntinni The parties adoptthe 

following general engineering and construction specifications for the Transmission System, 

which may be modified only upon Grantor's approval (which may be given in the form of 

Grantor's approval of the Plan). No materials or equipment used in constructing the 

Transmission System shall be stored within fifteen (15) feet of the centerline of any track 

without the prior written consent of Grantor. When installed underground, the Transmission 

System shall be installed with a minimum cover of forty-eight (48) inches except that where it 

crosses under rail facilities, it shall be encased in steel and installed at a minimum depth of sixty- 

six (66) inches below the base of the rail. Grantee shall endeavor to install underground segments 

of the Transmission System near the outer edge of the RW Route, and Grantor and Grantee shall 
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(~ cooperate to achieve mutually acceptable engmeermg solutions in physically conslricted areas. 

Unless otherwise authoriaed by Grantor or contra-indicated by security concerns, Grantee shall 

install and maintain monuments and markers in compliance with industry practice showing the 

location of the Transmission System, changes in direction of the Transmission System, and the 

Transmission System's presence on each side of grade crossings. Aerial crossings of railroad 

tracks shall be at or above the minimum elevations required under Grantor's standard 

engineering practices. Additional general engineering and construction specifications are set 

forth in EXHIBIT E. Grantee shall not dispose of or release wastes of any kind, whether 

hazardous or not, on the RW Route and shall not conduct any activity requiring a hazardous 

waste treatment, storage, or disposal facility permit. The Grantee or Grantee's contractor or 

contractors, as the case may be, shall provide a performance bond in an amount equal to that of 

the contract cost for the work being performed by such contractor. 

Section^.07. Provision of "As Built" Drawinp... As the exact location of the 

Transmission System is determined by construction. Grantee shall provide Grantor, at its 

expense, "as bvdlt" maps and drawings within one hundred and eighty (180) days of completion 

of each phase of the Transmissnn <V«tem. Maps and drawings shaU be furnished in both hard- 

copy and dixrz. .^ ,^oions (AutoCAD orMicrostationformat). 

ARTICLE 9.PROTECT10N O* KW ROUTE AND TRANSMISSION FACIUTIES 

Sectinn 9.01T Compliance with OffiPtor's Directions and Laws Onvamitip; RW Route. 

Grantee acknowledges that control and supervision of the RW Route shall remain with Grantor 

at all times during design, construction, operation and maintenance of the Transmission System, 

and ihat Grantor may in its sole discretion .require Grantee, its employees, contractors and agents 

temporarUy to cease their activities on and vacate the RW Route ifthey fail to comply with 

o 

o 
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y ^^or'3 directions for the safety and protection ofGrantor's personnel, property and 

opetations. In the event of a work stoppage under this Section 9.01 that is expected to exceed 

twenty-four (24) hours. Grantor shall provide Grantee within twelve (12) hours of the stoppage 

with written notice setting forth in reasonable detail: (1) the reason(s) for the stoppage (the 

'tNon-Complying Conditions") and (2) such remedial action(s) as Grantor may identify to be 

taken or caused to be taken by Grantee. Upon remediation of the Non-Complying Conditions, 

Grantee shall provide Grantor with written notice thereof, and, within twelve (12)hours of 

receipt of such notice. Grantor shall inspect the affected work site and, provide Grantee with a 

copy of the inspection results. Upon satisfactory inspection results, authorize Grantee to resume 

work on the RW Route. Notice and reporting under this Section 9.01 may be given by facsimile 

transmission and when so given shall be deemed received upon machine confirmation of 

successful transmission. Grantee shall at all times conform to, and cause all persons using or 

occupying the RW Route to conform to, all applicable laws, ordinances, roles, orders and 

regulations, including those relating to heallb, safety, noise, environmental protection, waste 

disposal and air and water quality. 

Section 9.02. Inspection of Transmissin^ System Grantor shall have the right to inspect 

the RW Route and the Transmission System to detennine whether Grantee's undertakings 

pursuant to this Agreement are being complied with; provided, however. Grantor shall not touch 

or disturb the Transmission System during such inspections. Any such inspections conducted 

during the construction process shaU not interfere with such conslruction. Grantor shall notify 

Grantee promptly in writing of any violation of this Agreement noted during any such 

inspection- 

* 
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C: 

Section 9.03. Noa-Interference with Rail Operatioas: Relocation of Transmission 

System, (a) In the event that Grantor determines in its sole discretion that the construction or 

alteration of railroad facilities is required for railroad purposes, as defined below, and in the 

event that Grantor further determines in its reasonable business judgment that such construction 

or alteration of railroad facilities necessitates relocation of the Transmission System, Grantor 

shall so notify Grantee in writing. Grantee shall be responsible for obtaining any requisite 

approvals for relocation of the Transmission System from any and all state and federal 

authorities exercising regulatory oversight over the Transmission System, and Grantee shall 

initiate any requisite approval process(e3) within forty-five (45) days of receipt of notice from 

Grantor. "Within three (3) months after receiving the last required approval (or, in the event the 

relocation involves more than one (1) kilometer of the RW Route, within six (6) months after 

receiving the last required approval), Grantee shall relocate the Transmission System to such 

other location within the RW Route or other rights-of-way owned or held by Grantor as Grantor 

has designated, or as approved in the preliminary plan.. For each such relocation event, Grantee 

shall bear the costs of such change or relocation of the Transmission System for a segment up to 

and including five thor     '  .    ^oUO'"* in lenglii; thereafter. Grantor shall reimburse Grantee 

for fifty percent (50%) of such costs associated with that portion of a segment in excess of five 

thousand feet (5,000'). Fur purposes of the foregoing provision, "railroad purposes" shall mean 

those actions required for the operation of rail freight or passenger trains. "Railroad purposes" 

shall not ft^' „un of tr"ks or other railroad facilities to enable Grantor to sell 

property or c- uo third parties other than rail freight or passenger operators. 

. •. _.. ..uisumding the foregoing, Grantor aclouwledges that Converter Stations cannot be 

relocated. i 
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V (b) In the event that a governmental entity with requisite authority shall detemiine that 

circumstances make the relocation of the Transmission System necessary or desirable and so 

orders such relocation. Grantee shall relocate the Transmission System at its sole cost to such 

other location within the RW Route or other rights-of-way owned or held by Grantor as Grantor 

has designated, or as approved in the preliminary plan. 

Section 9.04 msk of Harm from Rail Operations Grantee acknowledges that Grantor's 

railroad operations routinely involve the movement and derailment of heavy equipment, track 

construction and maintenance, excavation, demolition and other activities on or about the RW 

Route that pose an inherent risk of harm to the Transmission System. Gmntor acknowledges the 

public interest in and essential nature of the functioning of the Transmission System and 

Grantee's services and agrees to take appropriate precautions to avoid such harm. Grantor shall 

retain the right to maintain and repair the railroad facilities within the RW Route as determined 

necessary by Grantor in its sole discretion, provided that Grantor shall make a good faith effort 

to give prior notice of such activity to Grantee. Except in the event of a derailment or other 

similar railroad emergency, such good faith effort shall include written notice pursuant to this 

Agreement at least thirty (30) days in advance of any such activity that is reasonably likely to 

touch or disturb the Transmission System. Any digging or drilling within five feet (5') of 

components of the Transmission System shall automatically be deemed likely to disturb the 

Transmission System. Grantee may request, and Grantor shall make a good faith effort to 

accommodate such a request, to be present during any activities of Grantor posing a risk of 

disturbance to the Transmission System; provided, however, under no circumstances shall 

Grantor be obligated to postpone or delay its activities on the RW Route to accommodate 

Grantee's presence. Grantor acknowledges that the Transmission System carries high voltage 4 
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( electricity and should not be approached or disturbed by personnel who have not been properly 

trained. Grantor agrees to notify Grantee within sue (6) hours of any derailment in which 

derailed rail cars come within ten feet (10') of Transmission System components. Provided that 

Grantor has given Grantee notice as specified above, Grantor shall not be liable for damages, or 

be subject to injunctive relief, resulting from harm to the Transmission System, except in the 

event that such harm or interruption is the result of gross negligence or willful misconduct of 

Grantor, its employees, agents or others performing services for Grantor. In the event of harm to 

the Transmission System from Grantor's railroad operations not caused by gross negligence or 

willM misconduct, Grantee agrees to bear all costs and expenses necessary to restore foil and 

continuing operations to the Transmission System. In any event. Grantor shall use its good faith 

efforts to provide track time and support services to Grantee, at the charges specified above in 

Section 8.05, in order to restore any damage to the Transmission System caused by any activities 

of Grantor, its employees, agents or others performing services for Grantor. 

Section 9.05. Grantee Maintenance.  On and after the Primary Term Inception Date, 

Grantee shall have the right to keep the portion of the RW Route on which the Transmission 

System is built (i.e., the area witiiia fen feet (10') of the outer edge of underground portions of 

the Transmission System and within five feet (5') of the outer edge of above-ground portions of 

the Transmission System, but in no event closer than fifteen feet (15') from the centerline of 

Grantor's tracks) clear of trees, shrubs, debris or other physical conditions that might endanger 

the operation of th^r" j jcem or the accessibility thereof. If any portion of such area 

 ^^i ciuoica normal Iv i^Uuaiuudby Grantor, Grantee shall not be charged any additional 

ti.>>     . -j-oi-xun of the maintenance performed by Grantor that also benefits Grantee. If 

Grantee requests Grantor to extend Grantor's normal maintenance area to include areas that 

c 
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benefit Grantee, such request shall be treated as a request for services for which Grantee will 

compensate Grantor as provided herein. If Grantor operations over any portion of the RW Route 

are discontinued and Grantor no longer maintains said portion of the RW Route, Grantee, upon 

notice of such circumstances from Grantor, shall have the right to maintain the area from outer 

edge up to five (5) feet of the centerline. 

ARTICLE 10. TAXES, LIENS AND INSURANCE 

Section 10.01. Taxes. In addition to the Option Fees, Pre-Paid Rent, Lease Fees, 

Renewal Fee and other sums due hereunder, during the Design/Permitting Term, the 

Construction Term, the Primary Term and the Renewal Term, if any. Grantee shall pay and 

discharge all taxes, general and special assessments and other charges of every description 

(collectively, "Impositions") that are attributable to, separately levied upon or assessed against 

the Transmission System. If Grantee Mis to pay and discharge any Impositions within forty-five 

(45) days of written notice.. Grantor may pay and discharge such Impositions, and such sums 

shall be immediately due and payable to Grantor by Grantee as additional fees hereunder, and 

shaU bear interest at ten percent (10%) per annum until paid. Grantee shall have the right to 

contest the amount or validity of any such Impositions by appropriate legal proceedings, but this 

right shall not be deemed or construed in any way as relieving, modifying or extending Grantee's 

covenants to pay Impositions. Grantee shall give Grantor prior written notice of any contest 

Section 10.02. Ueas. Grantee shall discharge any liens or encumbrances filed with 

respect to the RW Route as a consequence of failure to pay any Impositions or as a consequence 

of work, labor, services, goods or materials supphed to or for the benefit of Grantee. If Grantee 

fails to discharge any such liens within forty-five (45) days following written notice. Grantor 

may pay such sums as may be necessary to discharge the liens, and such sums shall be 
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/ immediately due and payable to Grantor by Grantee as additional fees hereunder, and shall bear 

interest at ten percent (10%) per annmn until paid. 

Section 10.03. Insurance.   Except as otherwise provided herein. Grantee shall at its 

expense obtain and maintain during the entirety of the Term, in a foim and with companies 

satisfactory to Grantor, the following insurance coverages: 

A.Commercial General Liability Insurance with a combined single limit of not 

less than $2,000,000 per occurrence for injury to or death of persons and damage to or 

loss or destruction of property during the Due Diligence Term and Design/Permitting 

Term, and with a combined single limit of not less than $ 10,000,000 per occurrence for 

injury to or death of persons and damage to or loss or destruction of property during the 

Construction Term, Primary Term and Renewal Term. Such policy or poUcies shall be 

endorsed to provide contractual liability coverage for liability assumed under this 

Agreement. In addition, such policy or policies shall be endorsed to name Grantor as an 

additional insured, as its interests may appear, and shall include a severability of interests 

provision. 

B.Railroad Protective IJabzlity Insurance with limits of not less than a combined 

single limit of *j,v\)i).0.r" each occurrence and $10,000,000 in the aggregate. Said pohcy 

shall name Grantor as die named Insured and shall be underwritten on Insurance Services 

Office Form Num^        00 3 5 01 96 or an equivalent form satisfactory to Grantor. 

Notw?"- , ^uregoing, Grantee shall not be required to obtain and maintain said 

iuuiroad Protective Liability Insurance until such date that Grantee or its employees, 

refr ooaiatives or agents first undertake to enter upon the RW Route. Any other 

provision herein to the contrary notwithstanding, such entry upon the RW Route is not 

c 
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authorized and shaU not be pennitted until such Railroad Protective Liability Insurance 

has been obtained and the conditions of Section 10.04 have been satisfied by Grantee 

with respect to such Railroad Protective Liability Insurance. 

Section 10.04. Grantee's Insurance Infonnatinn. Grantee shall furnish certificates of 

insurance to Grantor's Director, Risk Management, certiiying the existence of its general liability 

insurance. Grantee shall also furnish Grantor's Director, Risk Management with the original 

Railroad Protective Liability Insurance Policy. Grantee's general liability insurance policies shall 

be endorsed to state that coverage shall not be suspended, voided, canceled or reduced In 

coverage or limits without thirty (30) days' advance written notice to Grantor. The insurance 

coverage required herein shall in no way limit Grantee's liability under this Agreement. 

Section 10.05, Insurance Escalation. Commencing on the fifth anniversary of the 

Effective Date and continuing every five (5) years thereafter. Grantor may require an increase in 

the amount of insurance coverage required by Section 10.03. In the event that the parties cannot 

agree to a given increase, the matter may be submitted to arbitration pursuant to Article 17. 

ARTICLE ILINDEMNIFICATIONS 

Section llr0i, Indemniffcftliom.. Grantee agrees to investigate and, at Grantor's election, 

defend with counsel approved by Grantor, indemnify and hold Grantor harmless from and 

against any and all third party claims for losses, damages, liability, demands, detriments, costs, 

charges and expenses (including reasonabie.attomeys' fees and court costs) arising out of (i) 

Grantee's or its employees', contractors' or agents' entry upon and occupancy of the RW Route, 

(ii) the presence of the Transmission System on the RW Route, and (iii) Grantee's or its 

employees', contractors' or agents' construction, operation or maintenance of the Transmission 

System, excluding only losses, damages, liability, claims, demands, costs, charges and expenses 
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(including reasonable attorneys' fees and court costs) imposed upon Grantee resulting solely 

from the negligence (except as provided in Section 9.04), gross negligence or willful misconduct 

of Grantor, its employees, contractors or agents. Grantee agrees that each and all of its indemnity 

commitments herein shall (i) extend to Grantor's parent, subsidiaries, affiliates and its and their 

directors, officers, employees and agents, and (ii) survive expiration or termination of this 

Agreement. Grantor agrees to investigate and, at Grantee's election, defend with counsel 

approved by Grantee, indemnify and hold Grantee harmless from and against any and all third 

party claims for losses, damages, liability, demands, detriments, costs, charges and expenses 

(including reasonable attorneys' fees and court costs) arising out of the negligence (except as 

provided in Section 9.04), gross negligence or willful misconduct of Grantor or its employees, 

contractors or agents, excluding only losses, damages, liability, claims, demands, costs, charges 

and expenses (including reasonable attorneys' fees and court costs) imposed upon Grantor 

resulting solely from the negligence, gross negligence or willful misconduct of Grantee, its 

employees, contractors or agents. Grantor agrees that each and all of its indemnity commitments 

herein shall (i) extend to Grantee's parent, subsidiaries, affiliates, assigns and its and their 

directors, officers, employees and agents, and (ii) survive expiration or termination of this 

Agreement 

ARTICLE 12.CONDEMNATION 

Section 12.01. Material Taking. In the event of a Material Taking or condemnation by 

any competent authority for any public or quasi-public use or purpose of the whole or a part of 

the RW Route during the Term, Grantee shall have the option to terminate this Agreement, either 

ti....., JI viily with respect to the portions so taken and such other portions that are not 

economically useful to Grantee without the portions so taken, upon vesting of title in, or taking 
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of possession by, the condemnor, whichever occurs first For purposes of this Section 12.01, a 

"Material Taking" shall mean a taking under the conditions in the preceding sentence that 

renders the Transmission System (i) incapable of construction or inoperable in a commercially 

reasonable manner, and (ii) incapable of placement in or restoration to service without the 

expenditure by Grantee of commercially unreasonable sums. In the event of a Material Taking, 

Grantee shall receive compensation only for the taking and damaging of the Transmission 

System, relocation expenses and loss of business or interference with Grantee's operations. The 

award for the land value and interest therein shall accrue to Grantor. In the event of a partial 

termination of this Agreement, the Pre-Paid Rent and Lease Fees payable thereafter shall be 

reduced proportionally on a mileage basis. 

Section 12.02. Non-Material Taking Ihthe event of a Non-Material Taking or 

condemnation by any competent authority for any public or quasi-public use or purpose of the 

whole or a part.of the RW Route during the Term, this Agreement shall not terminate by reason 

thereof For purposes of this Section 12.02, a "Non-Material Taking" shall mean a taking under 

the conditions in the preceding sentence that leaves the Transmission System (i) operable in a 

commercially reasonable manner, or (ii) capable of restoration to service through the expenditure 

by Grantee of commercially reasonable sums. In the event of a Non-Material Taking, Grantee 

shall continue to pay the Option Fees, Pre-Paid Rent, Lease Fees, Renewal Fee and other sums 

due hereunder. Grantee shall be entitled to seek compensation from the condemning authority 

for Grantee's damages arising out of such taking. Except to the extent it may be prevented by the 

terms of the order of the condemning authority and except as qualified herein. Grantee shaU 

perform and observe all of Grantee's covenants, conditions and obligations as though such Non- 

Material Taking or condemnation had not occurred. 
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C Section 12.03 Substitute Path. In the event of either a Material Taking or a Non-Material 

Taking that requires a relocation of any portion of the Transmission System, Grantor shall 

endeavor to provide Grantee with an acceptable alternate location within the RW Route to which 

Grantee can relocate such facilities. Grantor reserves the right to require additional Option Fees, 

Pre-Paid Rent and/or Lease Fees for any such alternate location on a similar cost per mile basis 

as shall be paid for the current RW Route considered herein. 

ARTICLE 13.ASSIGNMENT AND FINANCING 

Section 13.01. Assignment. Prior to the Primacy Term Inception Date, Grantee shall not 

assign this Agreement without the prior written consent of Grantor. After the Primary Term 

Inception Date, Grantee may in connection with the sale of the Transmission System assign this 

Agreement without the consent of Grantor, provided that (i) any assignee of this Agreement shall 

^ assume all obligations of Grantee hereunder and (ii) no such assignment shall release Grantee of 

liability for its obligations under this Agreement, provided that if in Grantor's reasonable 

judgment such assignee's creditworthiness is superior to Grantee's creditworthiness. Grantor 

shall release Grantee ftom any further liability hereunder. 

Section 13.02. Financing. Notwithstanding Section 13.01, Grantee may at anytime 

without the consent of, but with notice to Grantor, collaterally assign this Agreement to one or 

more lenders as security for ob1- Rations of Cfrantee, Provided it first cures any prior default or 

breach of Grantee. ^ ^ without the consent of Grantor exercise its rights under the 

ff'0' .v agreement to complatt, possess and/or operate the Transmission System on 

h-^"  ' „ ^ otherwise to take aetions necessary to safeguard its collateral, without 

becoming liable for the obligations of Owatee hereunder. Furthermore, such lender may, 

/••' provided it first cures any.de&ult or breach of Grantee and obtains Grantor's prior written J^ 
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consent, effect the assignment of this Agreement to a third party that assumes (he Agreement in 

writing, and after such assumption such lender shall have no liability hereunder. Provided 

Grantee's lenders so demand. Grantor shall subordinate it's lenders interests to those of the 

Grantee's lenders, so that in the event the Grantor defaults on its obligations (to its lenders) for 

reasons not related to this agreement, then the interests of Grantee's lenders shall not be 

subordinated to those of the Grantor's lenders. 

ARTICLE 14. TERMINATION OR EXPIRATION OF AGREEMENT 

Section 14.01. Actions upon Tetmination or Expiratinn. Without limiting or restricting 

the applicability of Section 4.06, upon the termination or expiration of this Agreement, Grantee 

shall, commencing on the 31st day after the termination or expiration of this Agreement, without 

further notice: (i) deliver up to Grantor possession of the RW Route; (ii) remove from the RW 

Route any and all above-ground components of the Transmission System (such removal 

extending to one (I) foot below the ground surface); and (iii) repair any damage to the RW 

Route caused by such removal, matching all affected areas with adjacent grade and profile. 

Notwithstanding the foregoing. Grantor may elect to purchase at feir market value the 

Transmission System by giving notice to Grantee of that election within thirty (30) days after 

termination or expiration of this Agreement, specifying a proposed purchase price. If Grantor 

elects to purchase the Transmission System, and Grantor and Grantee cannot agree on fair 

market value within thirty (30) days of Grantor's notice, either party may invoke arbitration 

under Article 17 without need for further negotiations. If Grantor elects to take title to the 

Transmission System, Grantee, upon request by Grantor, shall provide Grantor with a bill of sale 

conveying title to the Transmission System on a quitclaim basis, and Grantor shall pay all 

transfer and sales taxes incurred as a result of such conveyance. If, after die termination or 
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^ e^^tionoftWs Agreement, the Transmission System is not purchased by Grantor pursuant to 

the foregoing provisions and Grantor is required by applicable law or order of any governmental 

authority having jurisdiction to remove below-ground components of the Transmission System, 

Grantee shall reimburse Grantor within thirty (30) days after receipt of an invoice for its pro rata 

share of such removal costs, including any special disposal costs or special landfill costs. Any 

obligation of the parties relating to monies owed, as well as those provisions relating to 

limitations on liability and actions, shall survive termination or expiration of this Agreement 

ARTICLE 15JDEFAULTS AND REMEDIES 

Section 15.01. Events of Defimlt Each of the following shall be an "Event of Default" 

under this Agreement 

A.Grantee fails to pay when due the Options Fees, the Pre-Paid Rent, the Renewal 

Fee and/or the Lease Fees; 

B. Grantee fails to pay when due fees under Section 8.05, or any other sum when 

due herevmder, and such failure continues for more than ninety (90) days; 

C. The filing of a mechanic's or materialman's lien against ail or any part of the 

RW Route because of acts or omissions of Grantee or its agents unless released or 

bonded within ninety (9"  ^tys following demand by Grantor; 

D. .ux assignment of this Agreement by Grantee or its lender in violation of 

Article 13; 

.-ler party fails to parfbim any non-monetary obligation when due hereunder, 

snd ..... J^iuxe coniinuci ^ more than thirty (30) days following written notice from 

the other party; provided, howaver. if such default cannot reasonably be cured within 

r35. 
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thirty (30) days, the defaulting party shall have such additional time as is reasonably 

necessary to complete a cure provided such party commences cure within the thirty (30) 

day period and proceeds diligently thereafter. 

Section 15.02. Remedies upon Failure to rhm» Upon the occurrence of any Event of 

Default, each of which shall be deemed to be a material breach of this Agreement, the non- 

defeulting party may exercise any remedies available at law and equity, including the right to 

terminate this Agreement by giving the defeultmg party written notice of termination. 

Section 15.03. Grantofs Self-Helo upon gtantegg Failure to Oim Upon the occurrence 

of any Event of Default caused by Grantee and Grantee's failure to cure within the specified 

period. Grantor may engage in self-help by (i) paying or causing to be paid any reasonable sum, 

or (ii) taking or causing to be taken any reasonable action necessary to cure such default, and 

Grantee shall reimburse to Grantor such reasonable sums paid, or reasonable costs and expenses 

of acts taken, together with all costs of collection, including reasonable attorneys' fees. 

Section 15.04.Lender's Rights to Cure. If Grantee has assigned this Agreement to a 

lender as security, such lender may register its existence with Grantor by sending Grantor written 

notice in the manner required hereunder, which notice shall be countersigned by Grantee and 

shall provide an address to which Grantor may deliver notices hereunder to such registered 

lender (a "Lender"). Thereafter, Grantor shall contemporaneously deliver to each such Lender a 

dupUcate of any notice delivered to Grantee. Such Lender shall have the right, but, except as 

provided in Section 13.02, not the obligation, to cure any breach of this Agreement by Grantee, 

during the relevant cure period afforded hereunder to Grantee. 

ARTICLE ^.REPRESENTATIONS AND WARRANTIES 
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( Section 16.Q1 .Mutual Representations and Warranties. Each party covenants and 

warrants to the others that: (i) it has M right, power and authority to execute this Agreement; 

(ii) it has been duly organized and registered and is vaiidly existing in good standing under the 

laws of the state of its formation and is duly qualified to do business in each state in which it is 

required to be so qualified to perform its obligations hereunder, and (iii) the execution and 

delivery of this Agreement, and the performance of its obligations hereunder, have been duly 

authorized by all necessary corporate actions and do not violate any provision of law or the 

party's organization and internal governance documents. 

ARTICLE 17. ARBITRATION 

Section 17.01. Commencement of Arbitration. The parties adopt the following arbitration 

provisions to avoid the problems of litigation or deadlock in the event they cannot resolve any 

f     ;     dispute between them, including any failure to reach mutual agreement under any provision of 

this Agreement which requires, permits or conditions the occurrence of any event or the exercise 

of any right upon mutual agreement of the parties; provided, however, (i) Grantee's obligation to 

pay the Option Fees, the Pre-Paid Rent, the Lease Fees, the Renewal Fee or fees pursuant to 

Section 8.05 when due, (ii) Grantor's right to engage in self-help for the protection of its 

personnel and preservation of its property following a Grantee Event of Default, and (iii) any 

matter left to a party's sole discretion or judgment shall not be subject to arbitration hereunder. If 

a dispute arises Srom or relates to this Agreement, the parties agree that upon request of either 

party they shall try in _ ... _ Js the dispute within sixty (60) days of such request, 

following which e*1-      *.., umy commeuce arbitration using the procedures set forth herein. 

.--•.^ i7.02. Appointment of Arbitrators. Any dispute as to which a party commences 

c arbitration shall be referred to a panel of arbitrators consisting of three (3) disinterested. 
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competent persons, one selected by Grantor, one selected by Grantee, and one selected by the 

aforesaid two, who shall have the power of an umpiie. If the parties cannot agree on a third 

arbitrator, the third arbitrator shall be appointed by the Arbitration Committee of the American 

Arbitration Association. 

Section 17.03. Arbitration Troc^mg. After the appointment of the arbitrators, all 

proceedings shall be in accordance with the then-current Commercial Arbitration Rules of the 

American Arbitration Association. The arbitrators shall not have the authority to award 

consequential or punitive damages. The decision and award of such arbitrators, or any two of 

them or, in case of disagreement among all arbitrators, of the umpire, shall be conclusive and 

binding. In any judicial proceeding to enforce this agreement to arbitrate, the only issues to be 

detennined shaU be the existence of the agreement to arWtrate and the faUx^ of one party to 

comply with that agreement, and these issues shall be decided by the court without a jury. All 

other issues shall be decided by the arbitrators, whose decision shall be final and binding. 

Judgment on any award rendered by the arbitrators may be entered in any court of competent 

jurisdiction. The parties agree that there shall be no appeal of an order completing arbitration 

except as part of an appeal concerning confirmation of the decision of the arbitrators. Hie 

arbitrators shall have the authority to award attorneys fees and costs to the prevailing party. 

Section 17.04, Arbitration Venue; Othrr. The location of the arbitration shall be New 

York, New York, at a site designated jointly by the parties, or felling that, by the arbitratora. 

Either party may. without waiving any remedy under this Agreement; seek from any court 

having jurisdiction any interim or provisional relief that is necessary to protect the rights or 

property of that party, pending the arbitral tribunal's determination of the merits of the 

controversy. Except as may be required by law, neither a party nor an arbitrator may disclose the 
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existence, content, or results of any arbitration hereunder without the prior written consent of 

both parties. 

ARTICLE 18. COimDENTIALITY 

Section 18.01. Treatment of Confidential Information. During and after the Term of this 

Agreemfixrt, Grantor and Grantee (including their respective employees, officers, agents and 

directors) shall treat as confidential and proprietary and not disclose without the prior written 

consent of the other party (except as legally mandated or as necessary to perform the services 

contemplated by this Agreement or to exercise the rights granted hereunder, and then only on a 

confidential basis documented by a confidentiality agreement in customary form) any 

information, whether oral or written, or any description (including any technical information, 

experience or date), of either party's plans, operations or customers, which may come within its 

knowledge. The foregoing restrictions against disclosure to third parties shall not apply to the 

other parties whose rights-of-way are utilized in conjunction with constructing and operating the 

Transmission System (including without limitatic^ NS, Canadian Pacific Railway Company, 

Mohawk, Adirondack andNp**-^ vtf:^ andNew Jersey Transit) or to information if it has 

become pubUclyblv„ntV~•-,       s '*-of the receiving party or if it has become known to the 

disclosing party through disclosizrc '^ 4 third party not bound by confidentiality restrictions or 

by independent development by the receiving party prior to receipt from the disclosing party. 

>lGtvAthstanding die foregoing, Grantee ahall have the exclusive right to make a public 

^ us intention *r "rnowd with the Project; provided, however, that any such 

v-^^ <he RW Route flfld/or the ownership of the RW Route shall be subject 

to the prior written approval of Grantor. 
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Section 18.02. Corppeiled Disclosure of Cnnfi^ntjal Information. In the event either 

party is required by subpoena, court, or administrative order to disclose any confidential or 

proprietary infonnation, it shall give immediate written notice to the other party. Thereupon, the 

party whose information is subject to disclosure may interpose all objections it may have to such 

disclosure. 

Section 18.03.SurvivM. The foregoing obligations of this Article 18 shall survive the 

termination or expiration of this Agreement, and shall continue until the earlier of two (2) years 

or a written release is given by the other party. 

ARTICLE 19. NOTICES 

Section 19,01, Notices. Except as otherwise provided herein, any notice or demand 

under this Agreement shdl be in writing and shall be effective upon receipt, as proven by (0 

signed receipt upon personal delivery to the addressee, Cxi) return receipt fiom the United States 

Postal Service, when sent postage prepaid, certified mail, return receipt requested, or by Express 

Mail service, or Cm) the records of a commercial overnight delivery service when committed to 

such service. Until notified of a different address, all notices shall be addressed to the parties as 

follows: 
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If to Grantor: If to Grantee: 

U 

NYS&W: 
President 
NYS&W Railway Corporation 
1 Railroad Avenue 
Cooperstown.NY 13326 

With a copy to: 
Vice President - Law 
NYS&W Railway Corporation 
I Railroad Avenue 
Cooperstown.NY 13326 

NIAGARA REINFORCEMENT. L.L.C. 
103 Saint Clair Street, 
Point Edward, Ontario N7V IPO, 
Attention: Mr. Richard Muddiman, 
President, Facsimile No: (519) 332-6154 

With a copy to: Peter Metzger, Esq., Cullen 
and Dykman, 177 Montague Street 
Brooklyn, NY 11201, Facsimile No: 
(718)935-1304, E-Mail/Internet Address: 
(pmetzger@cullenanddykman. com); 

c 

ARTICLE 20. MISCELLANEOUS 

SecUofi20.0j, Binding Effect of Agreement Each of the covenants, conditions and 

obligations in this Agreement shall inure to the benefit of and shaU be binding upon the 

successors in interest of Grantor and, subject to the restrictions set forth herein, the permitted 

assigns and successors of Grantee. 

Section 20.02, Cumulative Remedy Tbn rights and remedies provided by this 

Agreement are cumulative, and the use of any one right or remedy by any person shall not 

preclude or waive its right to'-     v or all other available remedies. The rights and remedies 

hereundei are given fn -" _,y otilerrights the parties may have at law or equity, by 

statute, ordinance or otherwise. 

Section 20.03. Failure to ftwsue Ifonediea. The failure to seek redress for violation o^ or 

to insist upo . .uiuiance of, aay provision of this Agreement shall not prevent a 

subsequent act, which would have ori^Mlly constituted a violation, from having the effect of an 

ongiuui \ioiation. 
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Section 20.04. Governing Law. This Agreement and the rights hereunder shall be 

interpreted in accordance with the laws of New York, and all rights and remedies shall be 

governed by such laws without regard to principles of conflict of laws that would fix jurisdiction 

elsewhere. 

Section 20.05. .Integration. This Agreement constitutes the entire agreement pertaining to 

the subject matter hereof and supersedes all prior agreements and understandings pertaining 

thereto, whelher written or oral. Any amendment, change, modification or waiver of the terms, 

conditions or obligations of this Agreement shall be made in writing and signed by the parties' 

duly authorized representatives. 

Section 20f06. tefij^tetion. All references herein to "Articles" and "Sections" shall 

refer to corresponding provisions of this Agreement Whenever the words "include," "includes" 

or "including" are used in this Agreement, they shall be deemed to be foUowed by the words 

"without limitation » The words "hereof," "herein" and "hereunder" and words of similar import 

when used in this Agreement shall refer to this Agreement as a whole and not to any particular 

provision of this Agreement 

Section 20.07. Recordation. Neither party hereto shall record this Agreement without the 

written consent of the other party hereto; however, upon the request of either party, the other 

party shaU join in the execution of a memorandum or "short form" of this Agreement for the 

purpose of recordation. The memorandum or short form shall describe the parties and the RW 

Route, shall incorporate this Agreement by reference, may include the length of term and 

addresses of the parties, and shall include such other infonnation and be in such form as is 

required for recordation and to give adequate public notice of the material rights of the parties. 

Such short forms may be recorded on a county-by-county basis in the appropriate public records. 
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including the land records. Grantee may execute arid record collateral assignments related to 

such short forms in order to effectuate financings secured by Grantee's interest under this 

Agreement The Transmission System shall be and remain the property of Grantee, 

notwithstanding the fact that it may be affixed or attached to the RW Route, and shall, during 

and after the Term, belong to and be removable by Grantee. Grantee shall have the right to file 

public notice of the presence of the Transmission System and the existence of Grantee's contract 

rights under this Agreement pursuant to and in compliance with the Uniform Commercial Code. 

Section 20.08. Severability. The invalidity or unenforceability of any particular provision 

of this Agreement shall not affect the other provisions hereof, and this Agreement shall be 

construed in all respects as if such invalid or unenforceable provision were omitted. 

Section 2Q.09. Survival of Obligationg. Any termination or expiration hereunder shall 

not relieve either party from any obligation incurred, or covenant or representation made, to the 

other party under the terms of this Agreement 

Section 20.10. Limitation onC|gisg. Notwithstanding any other provision of this 

Agreement neither party shall be liable to the other for any special, indirect punitive, 

exemplary, incidental, or consequential damages of any type, whether foreseeable or not due to 

claims (including any claims (i) for lost revenues or profits, (ii) by customers for lost services, 

(iii) for cost of capital, or (h* ^.r nay cost of replacement facilities or services) arising under this 

Agreement or from any breach or default hereunder. 

o 
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IN WIWESS WHEREOF, Grantor and Gmtee have caused this Agreement to be executed 

in muJtiple original counterparts, each of which shall be deemed an original, as of the 

date set forth herein as the "Effective Date", by their representatives duly authorized in 
that behalf. 

Witness: 

Name: 

Ptt. 
HikLL 

NIAGARA REINFORCEMENT 
LLC 

Title: tfiO 

m 
Witness: 

Name: )0fr=?^/  (^Q^U/^ 

THE NEW YOKK. SUSQUEHANNA 
AND WESTERN RAILWAY 
CORPORATION 

By: 

Date: "^gg-   Jg*   •a.ool^ 

4 
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EXHIBllA 

RW ROUTE 

i 

» 

' 

At the time of signature of this Agreement, the Grantee has not detennined 
the final routing of the Transmission System. At a minimum, the RW Route 
shall include Grantor's property between Binghamton, NY and Utica, NY as 
set forth below. Prior to the end of the Due Diligence Term, Grantee shall              ' 
deliver written notice to Grantor of Grantee's election to include Grantor's 
property between Warwick, NY and Jersey City, NJ described below in the 
RW Route. 

BINGHAMTO N, NY TO UTICA, NY 

Beginning at The New York, Susquehanna and Western Railway Corporation 
("NYS&W") milepost 190.72 at Binghamton, New York and extending northerly along 
the NYS&W right of way to NYS&W milepost 286.40 at Utica, New York. 

c WARWICK, NY TO JERSEY CITY, NJ • 
Beginning at the intersection between the lines of NSR and the lines of NYS&W at 
NYS&W Milepost 84.45 and proceeding generally south east along the NYS&W right of 
way to NYS&W Milepost 4.41. 

o r 
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EXHIBITS 

TRANSMTSSTON SYSTEM 

Not To Scale 

Typically; the lowest 
part of the sag over 
the lop of the rails 
except as permitted. 

25' 

3 

«- 

50* ROW 

* Minimum dimension 

d 
B-l 

Wire; 

96' 

Sway Up To 
16" from the 

Centerline 

—> 
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NOTE: AH amounts are expressed as United States currency. 

i 
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EXHIBIT C 

FEES 

1.   OPTION FEES; Grantee shall pay to Grantor $100,000 no later than August 31* 

2004, then an additional $200,000 one year thereafter, then an additional 

$300,000 one year thereafter, then an additional $400,000 one year thereafter, 

then an additional $500,000 one year thereafter. Option Fees shall be deducted 

ftora Construction Rent (described below). 
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EXHIBIT D 

CONTACT INFORMATION FOR GRANTEE 

AND GRANTOR PERSONNEL 

Grantee: 

c 

Name Phone Fax 

Richard A. Muddiman (519) 542-8414 (519) 332-6154 

Andrew Marks (647)282-3482 

Grantor: 

Nwne Phone Fax 

.   Vice President - 

Engineering (for access) 

o 
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L EXHIBIT E 

GRANTOR REOUIREMF.NTS FOR ENOINffFJRING ANT) 

CONSTRTJCTfON ON R ATT WAY PROPFttTV 
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i-DEFEvmoivs 

rtf *, ^ T^ tenf 'm this Exhibit E not otherwise defined ^ the main body of the Agreement shall have the meaning ascribed to them herein 

A. Railway - The New York, Susquehanna and Western Railway Corporation 

B. Consultant-- The design firm and qualified individuals representing the design firm 
employed by the Grantee to provide the survey, plans, and conLction fpecifiS 

C. Plans - The Preliminaiy Plans, the Plan and/or the Approved Plans, as the context 
requires. 

Sd^b'edTy^ 

B. Railway's Engineer - The qualified individual and/or firm employed by the Grantor to 

•j L^TcSd^pror mdividual contracted by &e ^^to ^^ ** 
a Flagman - ^e qualified Railway employee(s) designated to protect the Consultant's 

S^T'PT      
rS^,repreSentativeS fi0m ^^y'8 0P<*ational activities and to protect the Railway and Railway facilities from Project-related activities. 

2 - SCOPE 

The requirements of this Exhibit E cover the concept, survey, desigo, plans, safety and 

property. Where the terms of this Exhibit E conflict with the terms of the remainder of 
the Agreement, if at all. the Agreement shall control.                                 "^.aumer or 

3 - GENERAr INSTRlirTlOlVS 

A.       Safety 

• ' 

(i)       Grantee shaU ensure that its employees and the employees of Consultant, 
Contractor and any subcontractors, vendors, suppliers, etc., wear while on or about 
Grantor s property appropriate head and eye protection.    Appropriate hearing 
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protection shall be required in areas with excessive noise and as instructed by the 
Flagman or other Railway official. 

(ii) Suitable protective clothing and footwear shall be worn while on Railway 
property. Working in shorts is prohibited Shirts must cover shoulders, back and 
abdomen. Tennis or jogging shoes, sandals, boots with high heels, cowboy and other 
slip-on type boots are prohibited. Hard sole, lace up footwear, zippered boots or 
boots cinched up with straps which fit snugly about the ankle is adequate. Steel-toed 
safety boots are recommended. All clothing and protective equipment must be in 
good condition and properly fitted 

(ill) Grantee shall ensure that Consultant and Contractor observe die safety 
provisions of applicable laws and building and construction codes. 

(iv) Anyone working on Grantor's property found to be under the influence of 
alcohol or other intoxicant, narcotic or hallucinogenic drug, or in possession of such 
intoxicant or drug, shall be dismissed from the property by Grantee and not allowed 
to return. 

(v) When anyone on Grantor's property is injured. Grantee shall ensure tbat 
arrangements for emergency medical assistance are made, if needed, and that 
Railway's Engineer is notified of such incident by the quickest method of 
communication available. 

(vi) . ; No one shall be allowed within fifteen feet (15*) of the centerline of the 
nearest track without specific authorization of the Flagman. 

(vii) No one shall be allowed to cross tracks without specific authorization of 
the Flagman. 

(viii) All persons working near track while train is passing are to look out for 
dragging bands, chain, mi protruding or shifted cargo. 

(ix) No one shall be allowed to pass between, over, or under rail cars. 

(x) V- ''; chain or measuring tape shall be allowed to cross or 
toucb .mission of tlie Flagman. 

v.^ No materials shall be placed on tracks without the approval of the 
p'" * Railway's Engineer* 

(xii) No trucks or other tquipment shall touch the ballast line of the' track 
without specific permission of the Flagman. 
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V B-       Working on Grantor Right of Way and Flag Protection 

(i) Grantee shaU ensure that Contractor requires that its employees, agents and 
subcontractors be trained in all applicable provisions of Railway's Roadway Worker 
Protection Program as required by FRA WORKPLACE SAFETY RULES. 49 CFR 

(ii) Grantee shaU ensure that Consultant and Contractor obtain permission and right 
of entry from Radway prior to entering upon Grantor's property for surveying 
inspection, construction or any other activity. 

(m)Railway will provide flag protection at Grantee's expense. Grantee agrees that all 
its employees consultants contractors, subcontractors, agents, suppliers, and other 
individuals aUowed onto Railway property shall strictly observe flagging directions 
given by the Flagman. Failure of the Flagman to provide direction wiSrelieve fte 
Grantee from any of its indemnification commitments in the Contract 

(iv)Grantee shall ensure that Consultant's or Contractor's action(S) do not interfere 
with normd tram operations. Grantee shall ensure that Consultant and Contractor 
provide at least five (5) days in advance of the appUcable periodTwe^TS 
monthly forecast (by days of the week) of activities while on Grantor's property 

(v) Railway may limit allowable work periods when working on or near operating 
tracks and may provide a schedule of allowable work periods. Such schedules inay 
change 4ue to changes m Railway operations. Grantor shall act in a commercially 
reasonable manner in scheduling the allowable work periods. No claim by Grantee 
Consultant or Contractor against the Railway will be allowed for delay caused bv the 
Radway's tram operations. * 

4 - ENGrNfFffRING STUDBES 

A Due to space constraints, it appears that Project installation on the RW Route 
vmld require utihzation 0f vertically stacked parallel lines. Studies on effected 
vertically stacked parallel Imes are required as set forth in Section 5.02. 

JL rPTt f ^ ?f?^Sr RaU.way,s revie^ studies that address the effects of 
vertically stacked parallel HVDC lines on human health and safety as well as its effect on 
Kailway s communication, signal and positive train control equipment and systems. 

5 - DESIGN GjJSBELPjEg 

A.      Route Design 
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r In addition to Gtantec's normal criteria, the design of the Project route should include 
tiie following criteria relative to Grantor's property and Railway's operations: 

(i)       Safety and security of the Transmission System 
(ii)     Maintenance and restoration considerations 
(iii)     Safety during construction and maintenance 

B. Railway Signal and Communication Lines 

(i) Grantee shall ensure that neither Consultant nor Contractor locate, mark or 
tamper with any Railway signal or communication lines. Such work shall only be 
done by a qualified Railway employee. This provision does not apply to locating 
above ground structures. 

(ii) Grantee shall ensure that Consultant and/or Contractor obtain(3) permission fiom 
other railroads to locate, mark or tamper with their signal and communication lines. 

C. Status Reports 

c 

o 

Consultant and Contractor will provide monthly status reports to Railway 
indicating work accomplished and work proposed for the following report period. 

D.       Buried Project Components 

(i) Buried Project components will be installed with a minimiTm cover of forty- 
eight inches (48") from the top of the conduit to the ground surface when trenching or 
plowing parallel to track structure. 

(ii) Minimum cover shall be sixty-six inches (66") from the top of casing to the 
bottom of rail when crossing beneath a railroad track when trench, open cut or 
standard jack and bore insta. JaSoos ate utilized. 

(iii) Minimum cover for cased directional bore at track crossings all locations shall 
be ten feet (10'). 

(iv)Trenching will not be allowed on an embankment or excavation slope or within 
two feet (2') of the top edge of such slope. 

(v) Minirmi'- ' ^-ce from the centerllne of the track to the nearest edge 
of a r -- aoall be twenty-five feet (25') unless approved in writing by 
Granwi prior to installatlotu 

-jaia separation of five feet (5') shall be maintained between the Project 
and any existing underground facilities where possible except for Railway drainage 
culverts. Greater minimum separations may be required as directed by the Railway or 
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Railway s Engineer. Separations less than five feet (5') must be approved, in vmtmg. 
by the Railway pnor to installation of thB plant. Trenching, boring and/or digJe 
withm three feet (3') of Railway's underground facilities is prohibited 

(vii) Minimum separation from bottom of plow trench to top of Railroad 
drainage pipe or culvert shall be twenty-four inches (24") unless a greater senamtion 
is required by Railway's Engineer. a greaier separation 

(viii) Backfill and compaction will be required for trenching operations for 
plawmg operations, around excavations for vaults, handholes, manholes and other 
structures, and where deemed necessary by the Railway's Engineer. 

tl ,*^ TthaCkma ^ be inade ^ ^o• Iayers of ^t more than six 
inches (6 ) thick after compaction. Each layer shall be free from mud, snow ice or 
excessive (standing) water when a subsequent layer is placed. Rock may be p aced Z 
compacted layers ofnot more than twenty-four inches (24") thick. 

(x) Backfill shall be formed with suitable materials. 

(xi) Organic material such as brush, stumps, roots and trees or other perishable 
items shaU not be placed in backfill. "urer pensnaoie 

(xii) All fill layers shall be compacted to ninely-five percent (95%) of 
maxunumdemity per Standard Proctor in accordance with AASOTO T99 or nine* 

A^motm    maximum deasity ^ Modified Proctor " —^ S 

^t All eXcavated areas, fill areas, and areas disturbed to obtain backfill 
material shall be repaired, seeded mulched to the satisfaction to Railway's Eng^eT 

(xiv) At all at-grade crossing signals and wayside signal locations, the Proiect 
route will not be plowed or buried between any signal case or signal i^st aid fce 
near rail. Standard practice will be to route the conduit around Sfsuch lo^fiot 
unless Railway approves otherwise, "^auooa 

(XV) , i!!? if3-^8 Wil1 ^ allowed oa Gator's property without written 
Wjoval of the RaUway Such blasting, if aUowed, shaU be done in aaJLT^ 
Radway s blasting specifications, which will be furnished by RaUway when needed. 

E.       Above-Ground Project Components 

{il l^LV 0ther structures or 3mot* shall be located as close to the outer 
edges of the RW Route as possible. 

Sn u • N0 f^^6 0t part ^^ sMl be Iocated closer ^an twenty-five feet 
(25 ) horizontal from the centerline of the near track, except that the wires may be • 
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f located a minimum of ten feet (10') horizontal from the track when the vertical 
clearance is fifty-two feet (52') or greater, unless approved in writing by the Grantor. 

(iii) Poles or other structures shall not be located on slopes/embankments of 
the Railway roadbed section. 

(iv) The minimum clearance between the top of the high rail to bottom of sag 
of the bottom wire at 65 degrees F shall be fifty-two feet (52') at track crossings. 

(v) Foundations of any structures shall not lie within three feet (3') of 
Railway's underground facilities. 

6 - PLANS. DRAWINGS AND SPECIFICATIONS 

A-       Drawing/Plan Requirements 

(i) Drawings  shall   be  prepared  using  CADD  system   compatible  to 
MictoStation or AutoCadd. 

01) Drawings shall be furnished by the Consultant to the Railway on sheets 
with dimensions of 11" x 17". 

C(iii) -Scale of the Plans shall be such that it is clear and can be easily read, 
' typically 1"=100', but in no case less than I'^lOO'. 

(iv) Profiles of alignment may be required depending on local conditions and 
permitting requirements. 

(v) The Plans shall include but not be limited to the following: 

1. All tracks on the RW Route located by centerline. 
2. Proposed Project alignment 
3. Size and type of cables and structures 
4. Location of r--posed poles, towers, vaults, manholes, handholes and pull 

boxe*' ^r.H distenee ftom track centerline. 
5   ' ^tailation (aerial, plowing, trenching, jack & bore, and 

.nonal bore) and location by station of beginning and ending point, 
b.  Railw- .;ts shown at both ends of each drawing indicated to the 0.1 

- ill roads, public and private indicating names of public roads. 
8. Right of way lines and property lines. 
9. Existing underground ffljd overhead utilities. 
10. Railway signal and cofflmunication facilities (provided that Grantor shall 

be responsible for Ideating and marking underground signal and 
communication facilities), 

f   • H. Overpasses and undeipMSea of Railway with such indication thereof. 
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12. Indication of type of railroad crossings. 
13. Road crossing details including appurtenances, dimensions and road 

names. 
14. Necessary construction details. 
15. Existing fiber optic lines and appurtenances. 
16. Horizontal distances from facilities to centerline of track. 
17. Legend of symbology (symbology must be consistent for entire Project) 
18. North arrow. J    '' 
19. Name of each city, county and state as appropriate. 
20. Respective raiboad valuation map number for each sheet of the Plans 

(such mformation to be provided to Grantee by Grantor for incorporation 
mto Plans). r 

21. Date of drawing. 
22. Scale of drawing. 

Drawings will read from left to right with lower milepost to left and higher milepost to 

(vi) Grantor acknowledges that Plans and other materials supplied by Grantee 
may not have been prepay as real estate title maps, and that the property lines, right- 
of-way lines and otiher mfonnation may not be accurate or correct Grantor fiuther 
A^w * g? ^the/bs?ce of•*to** ox monuments on such maps or on or aboS 
Ae RW Route mdicatmg the presence of subterranean facilities or other occupatiom 
does not constitute a warranty or representation by Grantee that none exist 

(V?)-    /»,    ,. .?tatio^8 wil1 ^ «* 0+00 at eat* milepost and increase to next 
^ttJ^V• ^ ^ .^ at eaCh ^^ ^ ^^ ^tion^oted ?S endmg Ration of previous mile equal to 0400 of new mile. Alignment stationimr 
shall be based off the centerline of the nearest track. stanonmg 

(viii)        Terminal points with direction arrows shall be placed on each end of each 

^eS tht^r31 ^ "u ** ^^ IOCS&OQ
 
nearcst ^ ^^^ 

(ix)All sheets of the Plans shall contain the following notes: 

1. Grantee shall be responsible to have all public and private utilities 
located and marked prior to construction. 

2. RaUway shall be responsible for locating and marking undercround 
signal and communication facilities. 

3. Railway requirement not to disturb railroad slopes supercedes all 
dimensions shown on the Plans. — 

4. Contractor shall field verify depth of all under track drainage 
culverts pnor to trenching or plowing above culvert. A twenty-four inch 
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( (24") separation between closest extremities of culvert and buried Project 
components is required. 

5. For buried Project components, Railway requirement to trench 
behind railroad signal equipment shall apply where feasible. Where such 
trenching is not feasible, directional bores will be required with entry and 
exit points located at a distance greater than thirty feet (30') from any 
above-ground facility. A minimum depth requirement of ten feet (10') 
shall apply to all bores that pass beneath railroad signal equipment 

B. Plan Sets 

(i)       A minimum ofseven (7) sets ofthe Plans shall be furnished to the Railway at 
its Atlanta office. 

(ii) Sets shall be bound in segments no greater than 50 miles. 

C. Erosion and Sediment Control 

The Plans shall include details of allowable erosion and sediment control devices and 
shall indicate locations of such devices in connection with the Project. 

D. Governmental Regnlafiona 

All governmental requirements regarding environmental issues must be determined by 
the Consultant and indicated on the Plans. 

E. Construction Specifications 

Grantee will provide or ^/e provided to Railway seven (7) sets of construction 
specifications specific --ject and prepared in accordance with the requirements of 
the general specificaibig. 

F. As-Built Plans 

Grantee will provide or have provided to Railway five (5) sets of as-built plans along 
with the computer file reflecting actual construction measurements and field conditions 
within one hundred *rd *' ^Q) fay9 following completion ofthe Project. 

7-PERMITS 

A.      General 

. Grantee shall be responsible for producing and providing all drawings and other 
(^ requirements as needed for all permits. 

B-IO 
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B. Governmental and Agency Permitting 

Govemmeatal permitting, where required, shall be the responsibiUty of Grantee. 

C. Private Property 

Pennission from private property owners or users to enter, encroach, occupy, disturb or in 
any way require use of such private property or private facilities for the survey, planning 
or design of the Project shall be the responsibility of Grantee. 

8 -CONSTRUCTrON REQUIREMENT^ 

A. Insurance 

The provisions of Sections 10.03 and 10.04 of the Agreement shall govern. 

B. Construction Procedures 

(i) Grantee shall ensure that Contractor plans its work, in coordination with 
Railway supervision and/or the Railway's Engineer, so as to complete the Project as 
quickly as possible without interference to other contractors or to Railway's 
operations: 

(u) Grantee shall ensure that Contractor provides to Railway a written, 
overlapping, two-week construction schedule on a weekly basis. When starting a new 
job or new segment, the Contractor shall provide the schedule one (1) week in 
advance of segment/job start up. The schedule is required to properly manage the 
Project The schedule is to be used to ensure safe operations, and for planning work 
in advance so that proper coordination can be accomplished with Railway's Engineer 
as well as Railway's Transportation, Signal, and Maintenance of Way Departments 
The schedule will enable all parties involved to ensure that all activities are properly 
coordinated and planned sufficiently ahead of the construction so that minimum 
delays to construction are encountered due to insufficient planning or poor 
communication. Information that shall be included in the schedule provided to the 
Railway's Engineer includes Contractor's planned area of operation, proposed 
actions, and hours of operation for the upcoming period Any changes to the schedule 
shall be provided to the Railway's Engineer. At the Railway's Engineer's request. 
Contractor shall provide method of construction, including sequence and detail. The 
schedule shall contain sufficient detail to facilitate discussion and planning for the 
following period. 

(iii) Grantee shall ensure that Contractor attends a weekly planning meeting 
scheduled and held by the Railway's Engineer in which Contractor shall furnish all 
attendees with the two-week construction schedule. Attendees from the Railway's 
Engineer include, but are not limited to, the Project Director (meeting facilitator) and 

E-ll 



c 

c 

c 

the Segment Project Managers, Those expected to attend the meeting representing 
the Contractors shall include the Project Manager, the Safety Officer, and the 
Segment Construction Managers. Representatives of the Railway, as well as 
representatives from utility companies with a vested interest in the Project, may also 
be present at the meeting. The meeting will be consistently held on the same 
day/same time, unless attendees are otherwise notified of a change in meeting 
schedule one week in advance by the Project Director or a designated member of the 
Railway's Engineer. The meeting will be centrally located to the Project. The agenda 
shall be open to discuss all matters related to Project staffing, scheduling, 
productivity, planning, environmental, and railway safety issues. In addition to 
discussion concerning the two-week schedule, the Contractor should be in a position 
to discuss the activities of the previous period. 

(iv) Grantee shall ensure that Contractor maintains adequate supervision on all 
phases/locations of the Project to ensure job efficiency and appropriate quality 
assurance. At the Railway's Engineer's request. Grantee shall ensure that Contractor 
increases supervision to the extent and at locations designated by the Railway's 
Engineer. 

(v) Grantee (including its agents) must ensure that all federal, state, and local 
environmental laws, regulations and ordinances ate adhered to during Project 
construction. 

(vi). Grantee shall procure, at its expense and in a timely manner, all permits, 
licenses, surveys, inspections, certificates and authorizations, of any description, that 
may be necessary for the construction of the Project The Contractor shall furnish the 
Railway's Engineer all certificates of inspection for any part of the work for which a 
certificate is required, 

(vii) Grantee shall ensure that Contractor establishes and maintain at an 
accessible location convenient to the work site a field offices) from which its 
operations shall be directed. 

(viii) At Grantor's expense^ Railway's Engineer shall have a separate field 
ofGce(s) in close proximity to Contractor's field office. 

C. Equipment and Materials 

(i) Grantee shall =- ^ that Contractor provides security for its equipment and 
matf . ^a vandalism.   Grantor shall not be liable for any such 

.c~.~ux of materials lost, stolen or missing from the Project site(s). 

(ii) Transportation of equipment, material and labor to and from the Project 
site(s) shall be the responsibility of the Contractor. 

D. Ingress and Egress 
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(i)       Cirantee shall be responsible for ingress and egress from the work sitefs) for 
all personnel, equipment, materials, etc. in connection with the Project. 

mL ^f/^1 j! responsible for all permits and temporary construction 
measures required for such ingress and egress. 

m M parties associated with the Project shaU be allowed to use such ingress 
and egress obtamed by Grantee at no additional expense. 

££ • •+^
y uTI66 CaUSed 0r adsing &om ^ such ^e85 ^ egress to the 

Project S1te(s) shall be repaired and/or restored by the Contractor to t condition 
satisfactory to the entity allowing such ingress and egress. 

(v) All danage to any public or private roadway caused by Grantee or its 
agente m connecton with fce Project shaU be repaired by Grantee to the satisf^tiS 
of the owner or the applicable governmental agency. 

E. Railway Facilities 

Grantee shaU be responsible for all repair costs associated with track, siimaL 
commumcanon or other facilty damage due to Contractor activities. Any ^k S 
reqmred will be performed by Railway. * • 

F. Eiplosives 

^ mM^otr ^ ^^^ eXCept ^^ approved ^ ^^ by ^ Qmtfx & 
G. Underground Utilities 

(i) Grantee shall be responsible for locating underground utilities and 
maintauung required clearances therefiotn. 

P^ ??*?• .Shall ^^ ^ ^^gtound utilities and owners of other 
undorground facilities that could be affected by the Project constmction ^e 
notification shall be made through the applicable local on Jail agency, STg wS 
any individual notices needed to insure that all existing agencies' faSL^re 
located. QtanteeshaUprovideRailwaywitharecordofXtilo^rns. 

(iii) Grantee shall ensure that Contractor does not proceed with the work in the 
vicinity of underground utilities and facilities until such utilities have actually been 
located by the appropriate one-call agency or the utility company itself and approval 
is received from the affected party and procedures and actions required by Ed 
parties are complied with. J «"«^icu 
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(iv) Grantee shall provide or have provided to the Railway's Engineer all 
infonnation and verification that such calls have been made and that utilities have 
been located on the Project 3ite(s). 

(v) Grantee shall provide or have provided to Railway's Engineer drawing of 
all utilities prior to any work being done in the vicinity of such utilities. Drawings 
shall indicate plan and profile information for the utilities in addition of type and size 
of pipes, material handled by the utility and the distance to existing facilities such as 
tack centerline, roadways, other utilities, etc. 

(vi) Grantee shall ensure that Contractor exposes (potholes) all utilities in the 
vidnity of the running line of proposed underground construction. 

(vii) Grantee is responsible for acquiring permita/paying fees associated with 
potholing utilities within public right of ways, and Grantee is also responsible for 
paying applicable public or private agency charges for their services/assistance in 
locating fteir utiMes in the vicinity of the running line. 

(viii) Any underground utilities damaged by Contractor's activities shall be 
removed, repaired, replaced or otherwise remedied by Grantee as required by the 
applicable utility and/or governmental authority. All contamination of the affected 
area(s) resulting from the Grantee's activities, or the activities of the Grantee's 
contractors or representatives, and cleanup resulting from such damage shall be the 
responsibility of Grantee. 

H.       Permits 

(i) Grantee shall be responsible for all governmental or agency permits that may 
be required for the Project 

(ii) Grantee shall obtain permission from all private property owners for any 
work, access across, or use of such private property. 

(iii) Grantee shalf ensure that Contractor abides by all restrictions and 
requirements of all p^ ' ,4hBi obtained by Grantee or any other party. 

(iv) W*"*" -J-,'' working space is necessary for .excavation across rivers 
or for "' -dtractor's equipment beyond Grantor's property. Grantee 

__ .^.tuie lor procuring such working space. 

^agmeering and Staking 

(i)       Grantee shall be responsible for staking the running line, handholes, any 
drainage work or alterations, and for, any grading or other work that may be required. 
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v.. (ii)           Staking shall indicate the Project stationing as indicated on the Plans and 
shaU indicate the type of installation being perfonned at the staked location 

J.       Daily Cleanup 

1 

(i)       Grantee shall ensure that Contractor cleans the Project site(s) daily. 

(ii)           Railway reserves the right to employ a separate contractor, at Grantee's 
expense, to clean Project sites if such sites are not consistently kept clean to the 
satisfaction of Railway and the property owner, if applicable. 

K.       Safety Compliance 

Failure of any individual to fully comply with the safety requirements and/or Flagman's 
miUoctions may result in such individual's and Contractor's dismissal fiom Grantor's 
property. 

L.       Railroad Flagging 

•:; 

g)       Railway will determine railroad flagging requirements for the Project ani at 
Grantee s expense, will provide Flagmen for Contractor as needed for activitieTon 
the RW Route. Grantor will work closely with Grantee so as to facilitate and exoedite 
construction.                                                                                                ^ 

g)       ,    Grantee shall ensure that Contractor foUows all instructions of the 
Flagman and complies with all safety requirements of Railway. 

M-      Erosion and Sediment Control 

(i) Grantee shall ensure that Contractor complies with all federal, state, and local 
erosion and sediment control laws, ordinances and regulations applicable to the 
Project work. 

(ii) Grantee shall ensure that Contractor adheres to all erosion and sediment control 
requirements and procedures described in any erosion and sediment control plan(s) 
governing the Project work, as directed by the Railway's Engineer, and/or as required 
by any governmental agency having authority in connection with erosion and 
sediment control measures. 

4' 
(iii)    Grantee shall ensure that Contractor will, prior to commencement of land 
disturbing activities, implement and maintain, until construction activity ceases and 
permanent stabilization is achieved, required erosion and sediment control measures 
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( N.   Qearing and Grubbing 

(i)      Any vegetation or objects that require preservation and protection that lie 
within the areas proposed to be cleared will be designated by the Railway's Engineer. 

(ii) Grantee shall ensure that Contractor performs its work in full compliance 
with all federal, state and local statutes, laws, ordinances, regulations, rules and 
codes. 

(iii) Grantee shall ensure that, before clearing operations begin. Contractor 
installs temporary and permanent erosion and sediment control measures as shown on 
the Plans or as directed by the Railway's Engineer. 

(iv) In the event of excessive clearing beyond what is needed for the 
Contractor to perform the Project work. Grantee shall be responsible for all related re- 
landscaping. 

(v) Grantee shall ensure that items cleared, grubbed and not used as brush 
barriers are removed or demolished and disposed of by the Contractor in accordance 
with governmental ordinance or law. 

O.      Barricades 

(i)   "   Grantee shall ensure that Contractor provides and places barricades around 
any andall open pits and trendies. 

(ii)     No excavation will be permitted to renuin open overnight 

(LB)    All barricade wfn ^,«tlastung lights, and barricade tape will be used to rope 
off all exca-, iu ,. 

P.       Trench Construction 

(i)      Hand trenching will bo required in areas within two feet (2') or less of signal 
or communication cables or facilities or as directed by the Railway's Engineer. 

{ii) Hand trenching may be required in other areas where the Railway's 
Engineer detennines that maohine trenching, plowing or other method of conduit 
installation is not feasible. 

(vv ':" •n.cues shall bo excavated such that minimum cover over conduit(s) will 
be fony-eigbt K-'* •   '', 

- outtum of any trench shall be graded uniformly with no cover 
-^wiision less than the minimmq forty-eight inches (48"). 

.-., Q.      Directional Boring 
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4 

V £ •nJ^1**0•1 ^^ SM[ be d0ne 0nly ^^ the appr0Val 0f the ^^y's 
SU 4- I?irecti01^ bores shaU be at a minimum horizontal distance of twenty feet 
(20 ) from the centerline of the track as measured perpendicularly to the closest edge 
or tne bore. 6 

(iii) Depth of cased directional bores shall be a minimum of ten feet (10') 

TT, 1 uT ? When Cr0Ssing md9r ^^ ^ measured vertically therefrom 
Such depth shall remain until reaching a distance of twenty feet (20') from each side 
of the centerline of the track as measured peipendicularly or radially therefrom. 

iiV)   • -A 50leS ^ll* ^^ sbal1 not be more tbat four '^es (4") larger than 
the outside diameter ofthe pipe being instaUed. «Berman 

(v) Grantee shall ensure that any voids that develop in connection with the 
bormg operations are repaired by the Contractor at its expense to the satisfaction of 
the Railway and junsdictional authority ofthe area affected. w««w«on or 

W ^^ ^ enSure ^^ hei0K t*®^- ^ Contractor verifies that all 
utihty companies and/or the utility "one caU' service has been contacted and that they 

^r'tt ^ff ^ ^ eXisting m**W•** ^iMties. Grantee shall ensS 
that Contoactor posi^ely locates, exposes, and stakes all existing lines, cables and 
other ^derground facilities which are located within twenty feet 20') of Ae 
designed drdled path Grantee shall ensure that Contractor modifies drilling practices 
and downhole assemblies as necessary to prevent damage to existing feduSs. 

(vhT • Grantee shaU ensure that Contractor at all times provides and maintains 
msfrumentatxon which will document and accurately locate the pilot hole. measuS 
drril string anal and torsional loads, and measure drilling fluid discharge rate and 
P«*«u«. If at any time the« is a loss of instrument signal, the bS TtoV* 
stopped immediately until the aignal is restored. RaHwafwill have Ss to Is^ 
documents and instruments along with their readings at all times. 

(vm) The composition of all drilling fluids proposed for use shall be submitted 
to Railway for approval pnor to start of work. No fluid will be approved or utilfeed 
that does not comply with permit requirements and environmental regulations. 

(ix) Grantee shall be. responsible for obtaining, transporting and storing any 
water required for the drilling fluids. «"nag any 

(x) Grantee shall ensure that Contractor maximizes recirculation of drillins 
fluid surface returns and that Contractor provides solids control and fluid cleanine 
eqmpraent of a configuration and capacity that can process surface returns and 
produce dnllmg fluid suitable for reuse.  Railway may specify standards for solids 
^fT     f"18 ^mPmcnt Performance or for treatment of excess drilling fluid 

and drilled spoil. B 

??r .^f01131 dimnS fluids and driU cuttings shall be contained in the 
dnUrng pits and surrounded by a silt fence. Disposal of drilling fluids and drill 
cuttings shall be the responsibility of Grantee and shall not be discharged into any 
waterbody or wetland.    After the directional boring is complete, the drilling 
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( fluids/cuttings ate to be hauled to an authorized off-site disposal area selected by 
Grantee and shall be in compliance with all environmental regulations and permit 
requirements. 

(xii) Grantee shall ensure that Contractor and all subcontractors performing 
work comply with all legal, regulatory and contract provisions. Grantee shall ensure 
that Contractor establishes a procedure under which all Contractor personnel, as well 
as subcontractor personnel, involved in any aspect of directional drilling operations 
be specifically advised of the legal, regulatory and contract provisions which prohibit 
unpermitted discharges and require proper waste disposal. This procedure shall 
provide that instruction is proved initially and repeated weekly as long as directional 
drilling operations are occurring on the project. Should there be any Contractor 
and/or subcontractor violations that result in penalties levied against Railway and/or 
Grantor, Grantee shall indemnify Railway and/or Grantor therefrom. 

(xiii) Grantee shall ensure that Contractor employs its best efforts to maintain 
full annular circulation of drilling fluids and minimize drilling fluid returns at 
locations other than the entry and exit points- Grantee shall ensure that, in the event 
that annular circulation is lost. Contractor takes steps to restore circulation. If 
inadvertent surface returns of drilling fluids occur, they shall be immediately 
contained with hand placed barriers and collected using pumps as practical If the 
amount of the surfece return is not great enough to allow practical collection, the 
affected area will be diluted wtth fresh water and the fluid will be contained with 
hand placed barriers and collection sumps. If the amount of surfece return exceeds 
that which can be contained and collected using barriers or sumps, drilling operations 
will be Suspended until surfece return volumes can be brought under control. 

(xiv) Only that amount of water necessary to cool the boring head may be 
utilized for boring operation (Lg,, no water jetting or use of excess water will be 
permitted). 

(xv) In the event of a w&»c-ont>' wiflun the limits of Railway's roadbed, the 
boring operation will cease int^oedfately and Railway will be called for an 
nupection. Work will nn+     tune until authorized by Railway. 

(xvi) — -ores shall be reported to Railway for inspection prior to 
subsequent nttcT- •' 

(xvii) In the event any pipe has been placed underground and the bore fails, such 
pipe shall be cut and left in place. All voids shall be grouted. 

c 

c 

R 

(f)      Steel casing pipe shall bo used for installation located beneath railroad tracks. 

vu) Directional bore depths for casing and conduit shall be a minimum of ten 
feet (10') below bottom of cross ties to top of the casing pipe or top of the highest 
conduit for all tracks. 

• 
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S.       Conduit Cover and Separations 

(i)      Mmimum cover for ail conduit shall be forty-eight inches (48") from too of 
the condmt to ground surface for unobstructed plowing and trenching. 

f ) u      J^T1 fVer Under rai,Toad ^^ sha]1 be SBdy-six inches (66") from 
the base of the rad to the top of die steel casing for jack and bore installations. 

(iii) Mfa^ cover under croplands shaU be forty-eight inches (48'') from the 
ground surface to the top of the conduit *    *~ K    jwmme 

(iv) Minimum cover under any waterway shall be ten feet (10') from the 
lowe* pomt m the waterway to lie top of the steel casing. Grantee shall ensure dud 

^TT^w ulCOneMt ^^^ ^ bed of ^ ^ ^er or w^o^ 
at such depth that shall prevent scouring action to the conduit by flow of the water 

SK -^ ^eSS o1henvise spcd&od or instructed by the owner or govemins 
authonty. mnmnum cover under track and roadside ditches shall be forty-eight inTJ 
(48») from lowest point in ditch to top of conduit. *B«"n«iea 

(vi) Unless olfaeiwse specified by the owner or governing audwrity, minimum 

topTf^S   y    ^ ^ ^sixty ^^(60M) from **road^ ^^ 

(vii) . M!I^^^arationbetweenthenearesteXtremitiesofagaslinepipeand 
the steel casmg for the transmission conduit line shall be five feet (5') ^S 
otherwise approved m writing from the Railway's Engineer. 

SL ^ rfnfn,m f^aration between the nearest points of the conduit to anv 
utdity other that a gas line shall be two feet (2'). ^ wm UJ any 

(ix) Mnimum   separation   between  the   conduit  running   line   and   anv 
underground electncal line shaU be two feet (2'). B   mw  ana   any 

T.       Fences and Gates 

(i) When necessary and required by the Project work, construction fences will be 
cut and temporary gates installed in a manner acceptable to the Railway's Engineer 

(u) Grantee shall ensure that Contractor submits a plan for any proposed 
temporary fence gate to Railway for approval at every location necessary for ZS 
of equipment and for performance of the Project work. Openings shall not extend 
Wond the boundary of the RW Route, and Grantee shall ob^ermission Lm^ 
property and fence owner. "« ««; 
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(iii) Grantee shall ensure that Contractor complies with all restrictions and 
requirements of the property and fence owner, including any repairs or replacement 
All repairs shall restore the fence to the original or better condition. 

(Iv) Proper bracing of the fence shall be done prior to making the gate opening. 
Fence wire tautoess will be maintained. 

(v) All livestock shall be prevented from entering or leaving through the gate 
opening, and, if necessary. Grantee shall ensure that Contractor provides a watchman 
for such purposes. 

(vi) Gates shall be maintained in good condition and in accordance with the 
Railway's Engineer's instructions until the fence is permanently repaired. 

U.       Damage to Existing Facilities 

Grantee shall be responsible to restore or repair all properties damaged or caused to 
be damaged during construction to the satisfaction of the property owner, public 
agency and/or Railway. Such damage includes, but ia not limited to, public and 
private roads, structures, utilities, environmental degradation, real estate and other 
items. 

V.       Seeding and Mulching 

(!) Grantee shall ensure that Contractor seeds and mulches all areas disturbed 
during Project work. Such seeding and mulching work shall include without 
limitation preparation of the seed bed, placement of the seed, application of fertilizer 
and lime and mulching. 

(ii) Unless treated otherwise. Grantee shall be responsible for seeding and 
mulching earth slopes and surfaces constructed within the RW Route; other areas 
designated in an applicable erosion and sediment control plan; and any other areas 
designated by the Railway's Engineer. 

W.      Final Cleanup 

(i) Upon completion of the Project, Grantee shall ensure that Contractor cleans 
the RW Route of all remaining construction materials, scrap, rubbish, etc., resulting 
from the Project work. 

Q fc    - materials shall be disposed of by Grantee at its expense and in 
accordance with all applicable laws and regulations and to the satisfaction of any 
impacted property owners. 

(iii) .       Burial ofmaterials on Grantor's property is strictly prohibited. 
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Grantee shaU ensure that Contractor provides re&se container and sanitary cSS 
etention or o&er approved toilets, convenient to principal points of oSa £ 

(v) Non-combustible wastes such as conductor, ceramic or metaJ scrao shall 

(vi) Combustible wastes such as packaging material shaU be hauled awav and 
disposed m accordance with all applicable regulator requirements. 8^3 not 
be aUowed unless approved by the Railway's EngLS.   Grantee S^Z 
Contractor aoqmres aU governmental permits for burning before LZcS^ 
place  Grantee shall be responsible for all damage caused by such biSSSl 
including without limitation any permit violations. 8 actmtles' 

X.       Testing 

Gmntee will not^r Grantor in writing at least twenty-one (21) days before the 
Transtmssion System is proposed to be placed in service. Prior to placing the 
Transmission System in service and after any approved mitigation mSesas 
determmed in Section 5.02 (ii), have been implemented JototesSSvoS Z 
en^pedandfimy loaded TransmissionSystem and m^lvinXtT^?^^^        , 
jU^conduc^onR^way'sCASSyst^ including vZrrtlL^n^^^ 
signal and^ade crossmg warning devices and Railway's communicXn sS 
including VHF radio and UHF radio, to detennine if the enerSSSsv^ 
ja causmg mterference with Grantor's C&S Systems. If then om anJSSaSS 

^nnssion System causes degradation of the railroad-operatiom^SsS^ 
co^numcations or other electronic facilities of Grantor or its ^liate^Saries or 

trough mductive or electrostatic interference or otherwise, Grantee, at the JSrf 

s!SS ^ f^T^ ^T' ^ m06ify ^ Transnission Sy tern S    0f 

satisfaction of Grantor so as to eliminate such degradation or danirer Such mnHifi^n 

TZ^•*0*^ ** ^^ ^^regl^^ing ^So^011 
shieldmg, filters, reactances or any other corrective measure deemed necessaryT 
dearable. The most cost effective solution may be alterations to both AeSee's 
^mission System and the Grantor's C&S Systems, in which case GraZtd 
^ or shall examme the suitability of such modifications to the C&S SysterT*, well 
Should Grantor agree to such modifications then upon agreement of GrantorTdSee 

•£T md^g of Thm0dificati0ns' ^^ S make suchl^ toT 
cotfnlSmf    . ^ ^ ^^ SUch C03ts to ^^ ^^ 180 lys of both 
completion of said changes and written notification with supporting documeSon by 
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/ Grantor to Grantee. .IfG^tee fails to take such coirective measures in a timely manner 
- or rf an «nergency situation is presented which, inthe Grantor's judgment, requkes 

munedute action. Grantor may undertake such corrective measures ^3^ 
necessary or desirable but at Grantee's expense. viramor oeems 

c 

u 
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ASSIGNMENT, ASSUMPTION AND CONSENT AGREEMENT 

THIS ASSIGNMENT, ASSUMPTION AND CONSENT AGREEMENT (this 
"Agreement"), made this ^ day of J^., 2006, by and among Niagara 
Reinforcement, LLC, a hmited liability company organized and existing under the laws of 
the State of Michigan ("Assignor"); New York Regional Interconnect Inc., a corporation 
organized and existing under the laws of the State of New York ("Assignee")- andlStw York 
Susquehanna arjdWestem Railway Corporation, a corporation organized and existing under 
the laws of Ne^'XJrantor"), 

WITNESSETH: 

WHEREAS, Assignor and Grantor are parties to that certain Energy Transmission 
Lease Agreement dated as of the 21st day of November, 2003 (the "Lease"), governing the 
lease of the RW Route to Assignor by Grantor; governing me 

WHEREAS, Assignor desires to assign its rights, duties and obligations under the 
Lease to Assignee, and Assignee is willing to assume such rights, duties and obligations of 
Assignor hereunder (collectively, the "Assignment"); 

WHEREAS, the Assignment requires the prior written consent of Grantor which 
consent is evidenced herein; 

^i N0^W' THEREFORE. in consideration of the sum of One and 00/100 Dollars 
($1.00) and other good and lawful consideration paid by the Assignee to the Assignor the 
receipt of which is acknowledged, the parties hereto agree as foUows: ' 

L Capitalized terms used herein without definition shall have the meanings ascribed to 
LiiGin in me JL/CZLSS. 

2. Grantor hereby consents to the Assignment as more fully described in Sections 3 and 
4 of this Agreement. 

3. Assignor hereby assigns all of its right, title and interest, and delegates all of its duties 
and obligations, under the Lease to Assignee, its successors and assigns. 

4. Assignee hereby accepts the assignment of all of Assignor's right, title and interest 
and assumes all of Assignor's duties and obligations, under the Lease and covenants to fully 
perform under Ae terms and conditions of the Lease, including without limitation the 
payment of Pre-Paid Rent and Lease Fees. 



IN WITNESS WHEREOF, the parties have signed and deUvered this instrument on 
f the day first above written. 
v.. 

Niagara Reinforcement, LLC 

By: 

gional Interconnect Inc. 

-^V^-New   York   Susquehanna   and   Western 
Railway CorpnraHnj        v- 

C 

President 
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RAD.ROA0 OWNER TRANSMISSION LINE OWNER kV UNE LOCATION IN RELATION TO NYRI 

APPROXIMATE 

STATION * 

NYRI ROUTE 

TYPE (OWUG) 

FROM RR 

Property Una 

mi • 

:   LENGTH 

INTERFACING 
NYRI (miles) 

CVTAR NGnd L6 115 Adj. norlneasl 2 OH 100 0.80 
NYS&W NGrid L23/L29 46 Adj. west and cast 5-6 UG 100 1.14 

NYS&W NGrid L23/L29 •16 Adj. easl and west 6-7 UG 100 0.40 
NYS&W NGrid L29 •;s Ad|. east 9-11 UG 100 1.99 

NYS&W NGrid L29 •16 Ad), varies west and cast 12-15 UG 100 2.24 

NYS&W Sherburne Muni 46 

Adj. varies west and cast and at times within 

RR Property 47-4B OH 100 0.89 

NorTolK Southern NYPA 345 Intersects NYRI and RR which is 450 fl away 167 OH 100 1.10 

Norlolk Soulhern O&R 116 Intersects NYRI and adj. north 176 OH 100 0,47 

Norfolk SouUiern NYPA 345 Adj. south, inlersecl NYRI 184-185 OH 100 0.73 
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Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-5 

Requested By: James de Waal Malefyt 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel  E 

Subject: Wetlands 

1. Please list all wetlands by class and vegetation type under 
State jurisdiction that will require any amount of vegetation 
clearing or filling and indicate what attempts have been made to 
avoid them. 

Response: 

See Exhibit 4, Section 4.13.3.1 and 4.13.3.3, of the 
Supplemental Article VII application. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-6 

Requested By: James de Waal Malefyt 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel  G 

Subject: Threatened and Endangered Species 

1. Describe the detailed analysis and field studies and 
schedule, including which year(s) for each threatened and 
endangered species that NYRI proposes to study in the EM&CP 
stage of the project (see application Appendix C, page 5)? 

Response: 

See Exhibit 4, Section 4.10.4.4, of the Supplemental Article VII 
Application. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-7 

Requested By: James de Waal Malefyt 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel  E 

Subject: Parallel Facilities 

I. According to Exhibit 4, page 84, "NYRI is working with the 
entities that currently occupy the existing ROW to determine the 
best location for the proposed HVDC line."  Has NYRI reached any 
agreements for the best location for its line along any of the 
paralleled facilities?  If so, please provide the details of the 
agreements. 

Response: 

As a result of a series of meetings and discussions with 
National Grid, New York State Electric & Gas, Millennium 
pipeline. Orange & Rockland and Central Hudson Gas & Electric, , 
NYRI confirmed its proposed separation distance from the 
electric facilities and modified its plans for separation from 
the Millennium pipeline.  Tb^ nominal separation distance will 
be 100 feet center line to center line when NYRI is constructed 
in an overh^- '   ...^oration paralleling the existing energy 
facilities locate   separate structures.  There may be 
exceptions cc c/.io o^andard 100 foot separation in limited 
locations where a narrower separation will help facilitate the 
navigation of a specific location where land use space 
limitations rr.iy be encountered.  In these exception areas in all 
instances che governing provisions of the National Electric 
Safacy Code will be satiified in the design of the project. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No. : DPS-8 

Requested By: James de Waal Malefyt 

Date of Request: October 2, 2 00 6 

Reply Date: February 20, 2008 

Witness: Panel A and Panel D 

Subject: Alternative Routes 

1. Did NYRI study the environmental impacts of Alternatives 
presented in Exhibit 3?  If so, please discuss them in detail. 
An environmental assessment was conducted for the Marcy South 
alternate and other alternate route segments. 

Response: 

While the Article VII regulations do not specifically require 
the environmental assessment of the alternatives presented in 
Exhibit 3, the Supplemental Application does report results of 
certain environmental assessments performed on the alternative 
routes and segments. The Marcy South alternate assessment is 
presented in Appendix L of the Supplemental Article VII 
Application and the alternate route segment assessments are 
presented in Exhibit 3 including associated tables. 

2. What would project costs be for an underground facility in 
Oneida County along the proposed route compared to an overhead 
facility? 

Response: 

The estimated project installation cost for an underground 
facility in Oneida County along the proposed route is 
$342,300,000.  The estimated project installation cost for the 
proposed facility in Oneida County (which consists of both 
overhead and underground construction) is $177,000,000   See 
Attached Table "NYRI-400 kV HVDC T/L Underground vs. Overhead 
Comparison (DPS 8.2 and 8.3) Rough Order of Magnitude (ROM) Cost 
Estimate" for details.  Note that non-installation costs (Land 
and Right-of-Way Acquisition Costs, Permitting Costs, Finance 
Costs including Interest During Construction, Fees for Legal 
Services, etc.) are not included in these estimates. 



3. What would project costs be for an underground facility along 
the proposed route compared to the overhead Utica East 
Alternate? 

A comparable geographic configuration to the overhead Utica East 
Alternate as presented in Exhibit 3 of the Supplemental Article 
VII Application would consist of route segments designated 
Proposed OH A, plus Alternate 0 plus Alternate A/0, plus 
Alternate MS - B  plus Alternate B .  This combination of 
overhead alternate segments as presented in the Supplemental 
Article VII Application filing represents an overhead alternate 
route extending from Edic to the vicinity of the proposed route 
transition station south of Clayville. 

The estimated project installation cost for an underground 
facility along the proposed route that is comparable to the 
overhead alternate route segments described above is 
$189,400,000.  The estimated project installation cost along the 
overhead alternate route segments above is $62,500,000.  See 
Attached Table "NYRI-400 kV HVDC T/L Underground vs. Overhead 
Comparison (DPS 8.2 and 8.3) Rough Order of Magnitude (ROM) Cost 
Estimate for details.  Note that non-installation costs (Land 
and Right-of-Way Acquisition Costs, Permitting Costs, Finance 
Costs including Interest During Construction, Fees for Legal 
Services, etc.) are not included in these estimates. 
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Dale: 11/9/07 

NYRI - 400 kV HVDC T/L UNDERGROUND vs. OVERHEAD COMPARISON (DPS 8.2 and 8.3) 
Rough Order of Magnitude (ROM) Cost Estimate 

UG Cable Type: MIND Type Underground Direct Buried Cable 

ESTIMATE SUMMARY 

Route Seqmonts 
includes 

Transition Stations 
(2 each segmont) 

DPS 8.2    What would projed cosls be for an Proposed Route in Oneida Cly. north lo south; 
underground facility in Oneida 
County along Ihe proposed route 
compared to an overhead facility? 

a) OH Lgth : 3.2mi open + 1.5 mi conslricled 
b) UG Lgltv 11.8 miles (REF; Ulica-Chad-Clayvl sheet) 
c) OH Lgth: 14.5 constricted 
2 Transition Stations 

UNDERGROUND TOTAL, 31.1 miles 

543,607,679 

5138,356,552 

5158,077,401 

52,263,305 

$342,304,938 
Proposed Route Cosls: 4.2 miles MP-Horiz; 15.1 miles MP-vertical: 11.8 miles underground - Utica $176,956,552 

DPS 8.3    What would project costs be for an UG Along Proposed Route: 
underground facility along the a) UG Lgth: 0.6 miles open 55,131,284 
proposed route compared to Ihe b) UG Lgth: 11.8 miles (REF: Ulica-Chad-Clayvl sheet) 5138.356,552 
overhead Utica East Alternate? o) UG Lgth: 3.2 open 527,366,851 

d)UG Lgth: 1.5 conslricled 516,240,829 
2 Transition Stations 52.263,305 

lUNDERGROUNO TOTAL. 17.1 miles 5189,358,821 
lOverhead Utica Easl Allernate Cosls: Proposed OH A +Alt O •A/O * MS-B + All B 562,500,000 

Highly Constricted Area - route through areas of extreme limited access, such as a congested city or downtown type of area, or other areas where 
normal underground construction methods are restricted, including physical space, presence of existing infrastructure and/or environmental features, 
vehide or pedestrian traffic, time of day and schedule reslriclions. etc. 

Constricted Area - route through areas where access limitations exist, but there is sufficient access and space along the route such thai normal 
construction methods can be used without significant accommodations due to infrastructure or environmental features, noise, time of day. other 
schedule issues or traffic, for example as found in many suburban areas, or in and around housing, commercial or industrial developments. 

Open Area • route through areas with sufficient access such that normal construction methods can be used unencumbered by limitations due to 
infrastructure or environmental features, noise, time of day restrictions, schedule conflicts, traffic,   etc., for example as may be found in rural areas. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-9 

Requested By: James de Waal Malefyt 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel B 

Subject: Metro North 

1. Has NYRI discussed the proposed project with Metro North?  If 
so, what concerns has Metro North expressed about the project? 

Response: 

NYRI has had numerous communication exchanges with Metro North 
officials, including meeting on two occasions at their New York 
City offices.  At these meetings the parties exchanged 
information and discussed matters of mutual interest.  Included 
in the discussions were initial coordination elements regarding 
NYRi's proposal and facility installation schedule, engineering 
and design parameters, train service scheduling and NYRI project 
construction, Metro North's general procedure for access to 
railroad property. Construction Management Specifications for 
Working on or Adjacent to Railroad Property, Electromagnetic 
fields effects study and informational needs. Induced Currents, 
Railroad signaling and communication systems, permitting, 
insurance, and Metro North flag and inspection personnel' 
deployment obligations, protocol for gaining access to the right 
of way for engineering and environmental field investigations 
and Metro North's plans for modifications or additions to their 
facilities within the Norfolk Southern property between the Port 
Jervis and Salisbury Mill- Cornwall Stations. 

2. Please show how proposed transmission line construction 
utilizing the Metro North route would be done, taking into 
account Metro North's train schedule? 

Response: 

See Exhibit E-6.3 of the Supplemental Article VII application. 

3. Please provide a copy of Metro North's passenger train 
schedule? 



Response: 

The proposed route within the Norfolk Southern property would 
interface with the Metro's North's passenger service on the Main 
and Bergen County Line extending between the Port Jervis and 
Salisbury Mills -Cornwall stations.  The passenger schedule 
current as of January 16, 2008 between these stations for both 
weekday and weekends between these stations is attached.  This 
schedule is also posted on the Metro North NJ transit website at 
www, nj trans it. corn/s£/s£ servlet. srv?hdnPageAction=TrainSchedulesTo)t. 



Attachment for Interrogatory 
DPS-9.3 



Metro North/ NJ Transit passenger schedules for Main/Bergen/Port 
Jervis for segments between Port Jervis and Salisbury Mills- 
Cornwall Stations 

THE FOLLOWING 4 PAGES PRESENT PASSENGER SCHEDULES IN EFFECT ON 
JANUARY 16, 2008. 

Port Jervis to Salisbury Mills Cornwall 

Day Of Service: Weekday 

Main/Bergen/Port Jervis (MNBNP) 

Origin Destination Total Trav 
Departure ,| Arrival 

03:54 AM • MNBNP 04:42 AM 48 minutes 

04:36 AM • MNBNP - 05:24 AM 48 minutes 

05:06 AM - MNBNP 05:55 AM 49 minutes 

05:37 AM- •MNBNP 06:26 AM 49 minutes 

05:55 AM • MNBNP 06:44 AM 49 minutes 

06:07 AM - MNBNP 06:56 AM 49 minutes 

06:55 AM -MNBNP 07:43 AM 48 minutes 

07:39 AM -MNBNP ..08:28 AM 49 minutes 

09:18 AM - MNBNP 10:10 AM 52 minutes 

11:31 AiM - ,*ixNiijNn I2:i9 PM 48 minutes 

01:28 PM- MNBNP 02:15 PM 47 minutes 

09:28 PM - MNBNP ' 10:18 PM 50 minutes 



Port Jervis to Salisbury Mills Cornwall 

Day. Of Service: Saturday 

Main/Bergen/Port Jervis (MNBNP) 

Origin 
Departure 

Destination 
Arrival 

Total Travel Time 

04:49 AM -MNBNP 05:36 AM 47 minutes 

07:24 AM -MNBNP 08:11 AM 47 minutes 

08:49 AM - MNBNP 09:36 AM 47 minutes 

10:46 AM • -MNBNP 11:36 AM 50 minutes 

03:10 PM- MNBNP 03:59 PM 49 minutes 

05:31 PM - MNBNP 06:20 PM 49 minutes 

08:49 PM- MNBNP 09:36 PM 47 minutes 

Port Jervis to Salisbury Mills Cornwall 

Day Of Service: Sunday 

Main/Bergen/Port Jervis (MNBNP) 

Origin Destination 
Departure Arrival- 

04:49 AM -MNBNP 05:36 AM 

07:24 AM - MNBNP 08:11AM 

08:49 AM - MNBNP 09:36 AM 

10:46 AM - MNBNP 11:36 AM 

03:10 PM- MNBNP 03:59 PM 

05:31 PM - MNBNP 06:20 PM 

08:49 PM - MNBNP 09:36 PM 

Total Travel Time 

47 minutes 

47 minutes 

47 minutes 

50 minutes 

49 minutes 

49 minutes 

47 minutes 



Salisbury Mills Cornwall to Port Jervis 
Day Of Service: Weekday 
Main/Bergen/Port Jervis (MNBNP) • 

Origin                                Destination 
Departure                          Arrival 

Total Travel Time 

09:47 AM - MNBNP           10:37 AM 50 minutes 

11:22 AM-MNBNP            12:14PM 52 minutes 

05:24 PM - MNBNP            06:14 PM 50 minutes 

06:06 PM - MNBNP        .   06:56 PM 50 minutes 

06:34 PM - MNBNP            07:24 PM 50 minutes 

07:06 PM - MNBNP            07:56 PM 50 minutes 

07:24 PM - MNBNP            08:14 PM 50 minutes 

07:46 PM - MNBNP          ,: 08:35 PM 49 minutes 

08:21 PM - MNBNP            09:11 PM 50 minutes 

09:12 PM-MNBNP         V 10:06 PM 54 minutes 

11:38 PM-MNBNP            12:27 AM 49 minutes 
# 

01:42 AM - MNBNP1         ' 02:31 AM 49 minutes 

01:42 AM-MNBNP2          02:31 AM 49 minutes 

Salisbury Mills Cornwall to Port Jervis 
Day Of Service: Saturday 
Main/Bergen/Port Jervis (MNBNP) 

Origin                           * Destination 
Departure                    ,| Arrival 

Total Travel Time 

10:41 AM-MNBNP           11:32 AM 51 minutes 

12:41 PM-MV'RMP           01:32 PM  •V ' 51 minutes 

..uNtiNP          03:54 PM 53 minutes 

n*^""                            06:12 PM 52 minutes 

U7:34PM-MNBNP          08:24 PM 50 minutes 

11:05 PM - MNBNP "    : 11:54 PM 49 minutes 

01:42 AM - MNBNP          02:31 AM 49 minutes 
• 



Salisbury Mills Cornwall to Port Jcrvis 
Day Of Service: Sunday 
Main/Bergen/Port Jervis (MNBNP) 

Origin Destination Total Tra> 
Departure Arrival 

10:41 AM -MNBNP 11:32 AM 51 minutes 

12:41 PM- MNBNP 01:32 PM 51 minutes 

03:01 PM- MNBNP 03:54 PM 53 minutes 

05:20 PM- MNBNP 06:12 PM 52 minutes 

07:34 PM - MNBNP 08:24 PM 50 minutes 

11:05 PM- MNBNP 11:54 PM 49 minutes 

01:42 AM -MNBNP 02:31AM 49 minutes 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-10 

Requested By: James de Waal Malefyt 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel  E 

Subject: Vegetation Clearing 

1. Provide a figure similar to Figure 4.4.2-1 for the minimum 
vegetation clearing requirements at midspan for a DC steel pole 
tower located off railroad ROW? 

Response: 

See Exhibit 4, Section 4.4, Figure 4.4.2-1 in the Supplemental 
Article VII Application. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-11 

Requested By: James de Waal Malefyt 

Date of Request: October 2, 2 00 6 

Reply Date: February 20, 2008 

Witness: Panel  D 

Subject: NESC 

1. Provide the relevant parts of the National Electric Safety 
Code that apply to clearance requirements for the proposed 
facility? 

Response: 

See Exhibit E-l.3.1, in the Supplemental Article VII 
Application. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-12 

Requested By: James de Waal Malefyt 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel  C 

Subject: Congestion 

1. Please quantify the transmission congestion that the proposed 
project will alleviate and the names of the affected 
transmission lines (Exhibit E-4, pp. 7-8)? 

Response: 

The subject exhibit, pages 7-8, has been amended and 
supplemented using the report found in Appendix U titled "New 
York Regional Interconnect: An Impact Analysis", prepared by CRA 
International. Specifically the report provides the quantitative 
results for transmission congestion and the affected 
interfaces/lines in section 3.2.3 pages 20-22. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-13 

Requested By: Edward Schrom 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel  C 

Subject: Design of line 

1. Explain why the voltage 400 kv DC chosen. 

Response: 

The selection of HVDC system voltage can be influenced by a 
number of factors.  In the case of NYRI, the selected voltage 
level of +/-400 kV would be considered a typical voltage level 
for a 1200MW HVDC system. Higher voltages are undesirable for 
the project for a number of reasons including possible 
clearance issues due to the restrictive nature of the 
transmission line corridor in a number of areas and increased 
costs associated with the transmission line construction in 
the form of longer insulators and larger towers.  Selection of 
a lower voltage is also undesirable as it would result in 
increased costs associated with transmission line losses which 
are proportional to the square of the current flowing in the 
line. A reduction in voltage results in an increase in 
current, and hence losses, in order to transfer the same 
amount of power over the line. 

2. Explain why the capacity of the line chosen to be 1200MW. 

Response: 

1200 MW was selected as the steady state capacity for the line 
as it corresponded to the largest single contingency that sets 
the 10 minute operating reserve for reliability purposes 
within New York State. 

3. Were there any other capacity ratings chosen for this line? 

Response: 

There were no other capacity ratings chosen for the line. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-14 

Requested By: Edward Schrom 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel A and Panel C 

Subject: Design of line 

1.   Why was the terminus of the facility chosen as Rock Tavern 
and Edic?  Explain your answer.  Provide copies of all 
supporting documents and studies. 

Response: 

Edic substation was chosen for the northern terminus because of 
its largely unconstrained location in the New York Control area, 
which is north of the major constrained interfaces elsewhere in 
New York State. The Edic 345kv substation is in close proximity 
to the Railroad rights of way which the Project owns development 
rights with which to construct transmission facilities.  Rock 
Tavern, a 345kv bulk power substation was chosen due to its 
location south of the known Central East and UPNY-SENY 
constrained interfaces and was an existing interconnection 
location that allowed optimization of the right of way 
agreements with the railroads for development rights. The 
analysis in the CRA report in Appendix U discusses the 
Locational D -- '    ^nal Costs impacts of the wholesale power 
market as a rtoaj-C of interconnecting those two points in the 
system. 

2.   What other Lerminua points were studied by the applicant? 
Explain why they were dismissed and supply all supporting 
documcn cation. 

Response: 

In 0': '    . 'io Edic and Recktavern, the NYPA Marcy substation in 
the .. , .. c f Marcy, NY and the Orange and Rockland Ramapo 
Substation were considered for interconnection locations. 
Additional information on why they were not selected can be 
found in Exhibit 3, Section 3.2. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-IS 

Requested By: Edward Schrom 

Date of Request: October 2, 2 00 6 

Reply Date: February 20, 2 008 

Witness: Panel  D 

Subject: Design of line 

1. Provide the drawing indicating the size of the area needed 
for connecting the over head system to an underground 
cable.  Indicated on the drawing the dimensions of the area 
and location of equipment within the area. 

Response: 

See Exhibit E-3.8, Figs E-3.7-1 & E-3.7-2 of the Supplemental 
Article VII application. 

2. Provide a drawing showing the vertical view of the equipment 
and provide the dimensions. 

Response: 

See Exhibit E-3.8, Figs E-3.7-1 & E-3.7-2 of the Supplemental 
Article VII application. 

3. Provide a drawing showing the dimensions of a typical 
structure, the expected insulator length, the location of 
the shield wire. 

Response: 

See Exhibit E-l.1.1.1 and E-l.1.1.2, Figs E-l.1.1-1 thru E- 
1.1.1-9A, of the Supplemental Article VII application. 

4. Provide a drawing showing all the typical hardware that will 
be used, include; the dimensions, the standard it is to be 
manufactured to, and possible finishes. 

Response: 



See attached specification sheets Transmission Assemblies and 
Transmission  Connectors. 
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vHUBBEU-J 

POWEB SYSTEMS. INC. 

T1A 

TRANSMISSION ASSEMBLIES 

EHV TANGENT SUSPENSION 
DOUBLE CONDUCTOR, SINGLE INSULATOR VEE STRING 

SECTION TF 

ASSEMBLY 

TAT22 

*« / 
P 

•^ 

^ 
;^ 

^ 
(i) 

(345kV) 

Contact HPS for assistance in sclecliort of compatible 
components for specific conductor and voltage application. 
Ball & socket dimensions ivr ANSI Class 52'5, 

CATALPt? rYPi DESCRIPTION QTY. MATERIAL 
ULTIMATE 

STRENGTH LBS. 

1                                    AyiSLBNK Anchor Shackle 2 Forged Sleel 30,000 

HOO3036 gval Eye/Oval Eye Link (36') 2 Forged Sleel 30,000 

J SYC30SN Socket Y-Clevis 2 Ductile Iron 30,000 
4 YPV30172592 Yoke Plate 2 Ductile Iron 30,000 
5 YCS1690 Y-Clevis Eye 2 Ductile Iron 30,000 

6 CFS182N Suspension Clamp 2 Aluminum 25,000 
7 515018W201 Tn»ulator. Susp. W/Ring 2 Polymer Composite 30,000 

TF-5 

ANDERSON7 November 2006 
Printed in USA FARGO 



SECTION TF TRANSMISSION ASSEMBLIES 

EHV DEADEND 
DOUBLE CONDUCTOR, DOUBLE INSULATOR STRING 

POWIH SYSTEMS. INC. 

T1A 

ASSEMBLY 

TAD22 

wc^3|#|# ^m 

® 1 
i 
i 

-1 54.} 

Contact HPS for assistance in selection of compatible 
components for specific conductor and voltage application. 
Bail tockel dimensions per ANSI Class 52-5. 

(345kV) 

ITEM CATALOG TYPE DESCRIPTION 
  

QTY. MATERIAL 
ULTIMATE 

STRENGTH LBS. 
1 ASSOBNK Anchor Shackle 2 Forged Steel 60,000 
2 LK60 Chain Link 1 Forged Steel 60.000 
3 YPDS0185491 Yoke Plate 1 Ductile Iron 50.000 
4 BC30 Ball Clevis 2 Ductile Iron 30,000 
5 SC30 Socket Clevis 2 Ductile Iron 30,000 
6 YPB30173S12 Yoke Plate 1 Ductile Iron 30,000 
7 CE05410 Clevis Eye 2 Ductile Iron 40,000 
8 SD130NCRF Strain Clamp 2 Aluminum 35,000 
9 515018W201 Insulator, Susp. W/Ring 2 Polymer Composite 30,000 

TF-8 

ANDERSON November 2006 
Printed in USA FARGO 



SECTION TB 
TRANSMISSION CONNECTORS 

SUSPENSION 
ALUMINUM CORONA FREE CLAMP 

(FOR USE WITH ARMOR RODS) 

POWEB SYSTEMS, INC. 
T16 

ALUMINUM 

CFS Designed lor use on exira-high voltage transmission lines. Co- 
rona and RIV are controlled through the design of the clamp 
ihus eliminating the need lor control rings. 

Type CFS is recommended lor all aluminum. ACSR or alumi- 
num alloy conductors with straight, tapered or formed armor 
rods. 

Material:    Body and Keeper—356-T6 aluminum alloy 
Hardware—galvanized steel 
Socket and Clevis—ductile iron, galvanized 
Cotter Pin—#302 stainless steel 
Grommel—neoprene 

J (UBOLT DIAMETEB) 

CLEVIS 
TYPE C* 

CATALOG 
NUMBER 

FITTING 
CLAMPING 

RANGE 
INCHES (MM) 

ULTIMATE 
BODY 

STRENGTH 
LBS. (KG) 

MAX. TAKE- 
OFF ANGLE 

DIMENSIONS 
INCHES (MM) 

APPROX. 
WT. EACH 
LBS. (KG) TYPE 

CAT. 
NO. A L W H J PD 

CFS182N 
CFS182S 
CFS182C 

None 
Socket 
Clevis 

SA16 
CA16 

1.55-1.82 
(39.4-46.2) 

25,000 
(11.340) 

..     1/2. 10 
(254.0) 

2-1/16 
(52.4) 

3-1/4 
(82,50) 

1/2 
(12.70) 

5/8 
(15.88) 

4.5 (2.04) 
6.3 (2.86) 
6.3 (2.86) 

CFS204N 
CFS204S 
CFS204C 

None 
Socket 
Clevis 

SA16 
CA16 

1.73-2.04 
(43.94-51.82) 

25,000 
(II''-., 

•17 1/2' 10-1/2 
(266.70) 

2-7/32 
(56.36) 

3-1/2 
(88.90) 

1/2 
(12.70) 

5/8 
(15.88) 

5.0 (2.27) 
6.8 (3.08) 
6.8 (3.08) 

CFS213N 
CFS213S 
CFS213C 

None 
Socket 
Clevis 

SA16     '                ^n,   I       "-"T P..                   ,-.... <.-34.1UI    1                       1 
•17 1/2- 11 

(279.40) 
2-5/16 
(58.74) 

3-5/8 
(92.08) 

5/8 
(15.88) 

5/8 
(15.88) 

6.2(2.81) 
8.0 (3.63) 
8.0 (3.63) 

CFS227N 
CFS227S 
CFS227C 

None 
Socket 
Clevis 

SA?2 
CA22 v49.02-57'.66) 

25,000 
(11.340) 

•17 1/2' 11 
(279.JO) 

2-3/8 
(30.33) 

4 
(101.60) 

5/8 
(15.88) 

5/8 
(15.88) 

6.7 (3.04) 
8.6 (3.90) 
9.0 (4.08) 

CFS280N 

CFS280S 

CFS280C 

None 

Socket 

Clevis 

SA2613 

CA2413 

2.29-2.80 
(58.17-71.12) 

30,06ft 
(13.608) 
30,900 

(13,66S) 
36,000 

(11.340) 

•20" 14 
(355.60) 

3 
(76.20) 

5-1/32 
(127.79) 

5/8 
(15,88) 

3/4 
(19.05) 

11.4(5.17) 

14.3(6.46) 

14.4(6.51) 

NOTES;    0) Recommended torque on U-bolls: I.'?'- ^ .. i — 720 ii* (W, 
(2) Clamps may b? Iiynis*-•"        •• ,ir. i,;imgs (relar to LifM> and Tower End Hardware Section) 

•For larger angles - • a,rip is availaole. For information on jpecial damps, contact factory. 

TB-2 

ANDERSON November 2006 
Printed in USA FARGO 



POWCB SYSTEMS. IHC. 

TRANSMISSION CONNECTORS 
LINE AND TOWER HARDWARE 

SECTION TG 

Anderson manufactures a coniplele line ol"quality line and 
lower end hardware lo meet all iransmission line conslruc- 
tion needs. A variety of devices are available lo bundle con- 
ductors, attach conductors to insulator strings and attach 
insulator strings 10 support arms. 

Most of our line and tower end hardware is manufactured 
from ductile iron. Ductile iron castings offer great design 
flexibility and freedom to utilize design improvements 
without expensive tooling changes. Wc also provide a line 
of forged steel lower end fittings. Steel forgings are often 
required to provide the necessary ultimate strength when 
dimensional restrictions tire imposed such as with most ball 
fittings, shackles and links. 

Ball and socket fittings are specified under an ANSI class 
with respect to insulators. We offer two types of ball and 
socket lutings: Standard fillings (rated 30,000 pounds) for 
ANSI 52-3 and 52-5 class insulators, and high strength fit- 
tings (rated 50.000 pounds) for ANSI 52-8 and 52-11 class 
insulators. 

The ultimate strength rating of our line and tower end hard- 
ware indicates the load where rupture can occur. It is a fair- 
ly common industry practice to match the ultimate strength 
of line and tower end hardware to that of the associated in- 
sulators. Consequently, the ultimate strengths should not 
be construed to be a recommended constant tension applied 
to a Riling. It is expected that the customer will apply suit- 
able safety factors. 

ANDERSON November 2006 
Printed in USA 

TG-1 

FARGO 



SECTION TG TRANSMISSION CONNECTORS 
HARDWARE FITTINGS 

DUCTILE IRON 
SOCKET EYE 

POWER SYSTEMS. INC. 

T12 

DUCTILE IRON 

SA t 8*1.1. 

Socket eyes can be used lor connecting conductor clamping devices 
lo ball and socket type insulators. 

Material; Body—ductile iron, galvanized 
Cotter Pin—stainless steel 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) W R L DIA. 

SAM 18,000 
(8.165) 

1(2 
(12.70) 

13/16 
(20.64) 

2-1/16 
(52.39) 

11/16 
(17,46) 

1.25 
(.57) 

SAG49 20.000 
(9.672) 

1^2 
(12.70) 

13/16 
(20.64) 

3-1/4 
(82.55) 

9/16 
(14,29) 

1.28 
(-58) 

SAOS 20,000 
(9.b72| 

5/8 
(15.88) 

13/16 
(20.64) 

2-1/16 
(52.39) 

11/16 
(17.46) 

1.25 
(.57) 

SA06 (ll!3't0) 
3M 

(19.05) 
13/16 

(20.64) 
2-1/16 
(52.39) 

11/16 
(17.46) 

1.30 
(.59) 

936032000 27,000 
(12.247) (19.05) 

1 
(25.40) 

3 
(76.20) 

13/16 
(20.64) 

2.2 
(1.00) 

SA07 30,000 
(13.608) 

7^8 
(22.23) 

13/16 
(20.64) 

2-1/16 
(52,39) 

11/16 
(17,45) 

1.35 
(.61) 

5A10 ,» (25.40) 
13/16 

(20.64) 
2-1/16 
(52.39) 

11/16 
(17.46) 

1.40 
(.64) 

SA100S4 30,000 
(13.608) (25.40) 

13/16 
(20.64) 

5-1/2 
(139.70) 

11/16 
(17.45) 

1.90 
'0.86) 

SA11 30.000 
(13.608) 

1-1/8 
(28.56) 

13/16 
(20.64) 

2-1/16 
(52.39) 

11/16 
(17.45) 

1.50 
(.68) 

936062000 30,000 
(13!608) 

1-1/4 
(31.75) (25.40) 

3 
(76.20) 

1-1/16 
(26.99) 

2.3 
(1.04) 

936063002 30,000 
(13.608) 

1-1/4 
131.75) 

1 
(25.40) 

3 
(76,20) 

1-3/16 
(30.16) 

2.3 
(1.04) 

SA13 30.000 
(13.608) 

1-3/8 
(34.93) 

13/16 
(20.54) 

2-1/16 
(52,39) 

11/16 
(17.46) 

1.70 
(.77) 

SA13054 30.000 
(13.608) 

i-3/a 
(34,93) 

13/16 
(20.64) 

5-1/2 
(139.70) 

11/16 
(17.46) 

2.00 
(0.91) 

•SA1550 M i-s/e 
(41.28) (25.40) 

3-9/32 
(83.34) 

1-1/16 
(26.99) 

3.00 
(1.35) 

•SA15S01 30,000 
(13,608) 

1-5/8 
(41.26) (25.40) 

3-9/32 
(83.34) 

11/16 
• (17.46) 

3.00 
(1.36) 

•SA15502 30.000 
(13.608) 

3/4 
(19.05) 

1 
(25.40) 

3-9/32 
(83.34) 

11/16 
(1746) 

2.75 
(1,25) 

•SA15503 ,?I:§S2, 1-S/iS 
(33.34) (25.40) 

3-9/32 
(83.34) 

13/16 
(20.64) (?:!?, 

SA16 30,000 
(13.608) 

1-3/4 
(44.45) (20.54) 

2-1/16 
(52.39) 

11/16 
(17.46) 

1.80 
(.62) 

SA20 (13!608) 
2 

(50,60) $& 2-1/16 
(52.39) 

11/16 
(17.46) 

ras       
(.84) 

SA22 30,000 
(13.608) 

2-1/4 
(57.15) 

13/16 
(20.54) 

2-1/16 
(52.39) 

H/16 
(17.46) 

1.85 
(.84) 

SA1013 30.000 
(13,608) (25.40) 

13/16 
(20.64) 

2-1/16 
(52,39) 

13/16 
(20,64) (68) 

SA10.513 (13:608) 
1-1/16 
(26,99) 

13/16 
(20.64) 

2-1/16 
(52.39) 

13/16 
(20.64) 

1.30 
(.50) 

SA1113 
(?§:^! (28.58) 

13/16 
(20.64) 

2-1/16 
(52.39) ,^5!, 

1.50 
(68) 

SA1313 3:,ooo 
(13.608) (^3) 

13/16 
(20,64) 

2-1/16 
(52.39) 

13/16 
(20.64) 

1.75 
(.79) 

SA1417 30,600 
(13.608) 

1-1/2 
(38,10) 

1 
(25.40) 

2-1/2 
(63.50) 

1-1/16 
(26.99) 

1.75 
(79) 

SA1613 30,000 
(13.608) 

1-3/4 
(44.45) 

13/16 
(20.64) 

2-1/16 
(52.39) 

13/16 
(2064) 

1.85 
(.84) 

SA16054 30.000 
(13.608) 

1-3/4 
(44.45) 

13/15 
(20.64) 

5-1/2 
(139.70) 

11/16 
(17,46) 

2.10 
(0.95) 

SA2113 - -   -o 2-i/a 
153.94) (20.64) 

2-1/16 
(52.39) 

14/16 
(20.64) 

2.00         
(91) 

SA2213                                         ^.608) 
4.1/4 

(57.15) 
13/16"   ' 

(20.64) 
2-1/16 
(52.39) (20.64) (.91) 

SA2413 30,000 
(13.6"' 

2-1/2 
(53.50) 

13/16 
(20.54) 

2-1/16 
(52.39) 

13/16 
(20.64) 

2.25 
(1.02) 

SA2613 3 13/16" 
(20.64) 

2-1/16 
(52.39) 

13/16 
(20.64) 

2.6s 
(1,29) 

...i.aso) }M 1-1/8 "•• 
(28,58) 

5-1/2 
(139.70) 

1-1/16 
(26.99) 

5.8 
(2.63) 

•S09642000 50,000 
(22.680) ,Wi (28,58) 

5-1/2 
(139.70) 

13/16 
(20.64) 

5.3 
(2.40) 

•9096-2000 » m 1-1/8 
128,58) 

5-1/2 
(139.70) 

1-3/16 
(30.16) «% 

•909622000 M^ km 1-1/8 
(28,58) 

5-1/2 
(139.70) 

1-3/16 
(30,16) ^3) 

•909612000 ,i^, (38.1?) 
1-1/8 

(28,53) 
5-1/2 

(139.70) 
13/16 

(20,64) 
6.0 

(2.72) 

(i) For use with class 52-3 and 52-5 insulatore per ANSI Spec. 0-29.2-71. 
"For use wilh class 52-6 and 52-11 insulators per ANSI Spec. C-29.2'71. 
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POWEE SYSTEMS. IHC. 

T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 

SOCKET-SOCKET 

SECTION TG 

Sockcl-sockcts arc used to connect ball and socket 
insulators to associated hardware within an insulator 
string. 

Material: Body—ductile iron, galvanized 
Cotter Pin—stainless steel 

£8Aa DUCTILE IRON 

ss 

CATALOG 
NUMBER 

SS30 

•SS50 

ULTIMATE 
STRENGTH 
LBS. (KG) 

30,000 
(13,608) 

50,000 
(22,680) 

Note; For use wnh class 52-3 and 52-5 insulators per ANSI Spec C-29 2-71 
•For use with class 52-8 and 52-11 insulators per ANSI Spec. C-29.2-7'l. 

DIMENSIONS INCHES (MM) 

3 
(76.2) 

4 
(101.6) 

HARDWARE FITTINGS 
DUCTILE IRON 

SOCKET Y-CLEVIS 
Socket Y-clevises are used to connect yoke plates or associated 
hardware to ball and socket insulators. The bent bolt in the Y-sec- 
tion provides an additional point of articulation within an assembly. 

Type SYCS is a short coupling version ol'Type SYC that oilers the 
same articulation advantages. 

Material: Body—ductile iron, galvanized 
Hardware—galvanized steel 
Cotter Pin—stainless steel 

APPROX. 
WT. EACH 
LBS. (KG) 

2.00 

4.00 
(1.81) 

DUCTILE IRON 

SYC 

CBAU 
I*PESYC      / 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) 

L B PD 

SYC30 30,000 
(13,608) 

2-3/4 
(69.85) 

1-9/16 
(39.69) 

3/4 
(19.05) 

3.0 
(1.36) 

"SYC4020 40,000 
(18.144) 

2-3/4 
(69.85) 

1-9/16 
(39.69) 

7/8 
(22.23) 

5.0 
(2.27) 

•942773001 50,000 
(22,680) 

2-15/16 
(74.61) 

1 5/8 
(41.28) 

7/8 
(22.23) 

5.0 
(2.27) 

•SYC50 50.000 
(22.680) 

2-7/8 
(73.0) 

1 5/8 
(41.28) 

7/8 
(22.23) 

5.0 
(2.27) 

SYCS3090 30,000 
(13.608) 

2-9/32 
(57.94) 

1-3/16 
(30.16) 

3/4 
(19.05) 

2.5 
(1-13) 

SYCS37S 37,500 
(17,010) 

2-13/32 
(61.12) 

1-3/8 
(34.93) 

7/8 
(22.23) 

3.5 
(1.59) 

NOTE:        For use with class 5; !-3 and 52-5 insulators oar ANS Soec C ?q 9-71 
 1 

— —- ^.^jj jt j emu jt-j liiouiaiuii, PHI «i^oi opec u ^y i;-/i 
•For use with class 52-8 and 52-11 insulators per ANSI Spec C 29 2-7'l 

'"For use with IEC-20 MM insulators per IEC Pub. K20. 
Sphere nut can be supplied by adding sulfix "SN" to catalog number. Example: SYC30SN. 

ANDERSON7 November 2006 
Printed in USA FARGO 
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SECTION TG 

DUCTILE IRON 

sc 

POWER SYSTEMS. INC. 

T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 

SOCKET CLEVIS 
Socket clevises are used primarily lor connecting as- 
socialed hardware to ball and socket type insulators. 

Material: Body—ductile iron, galvanized 
Clevis Pin—galvaniz.ed steel 
Cotter Pin—stainless sleel 

t BM.I 

tSS] 
t 
a 

I 
• 

r-l-M 
U I 

,   . ,    ••• 11,16-U1A. MOLE 

el . 

TYPE SC30AHM rvPE 115452000 TYPE 876032000 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) W L B PD 

876032000 30,000 
(13,608) 

13/16 
(20.64) 

2-5/8 
(66.68) 

1-5/8 
(41.28) 

5/8 
(15.88) 

2.7 
(1.22) 

SC30 30,000 
(13.608) 

7/8 
(22.23) 

2-S/8 
(66,68) 

1-11/16 
(42.86) 

5/8 
(15.88) 

2.0 
(.91) 

SC30AHM 30,000 
(13,608) 

7/8 
(22.23) 

4-1/2 
(114.30) 

1-IS/16 
(49.21) 

5/8 
(15.88) 

3.5 
(1.S8) 

SC301 30,000 
(13.608) 

1-1/8 
(28.58) 

3-7/8 
(98.40) 

2-7/8 
(72.03) 

5/8 
(15.88) 

3.0 
(1.36) 

til 5452000 18,000 
(8,168) 

13/16 
(20.64) 

2-1/8 
(53.98) 

1-3/16 
(30.16) 

5/8 
(15.88) 

1.35 
(.61) 

•scsoi 50,000 
(22,680) 

1-1/8 
(28.58) 

3-9/32 
(85.30) 

2-1/16 
(52.39) 

7/8 
(22.23) 

4.6 
.(2.09) 

•SCSOL 50,000 
(22,680) 

15/16 
(23.81) 

4-1S/32 
(113.51) 

2-1/4 
(57.15) 

7/8 
(22.23) 

s.o 
(2.27) 

For use with class 52-3 and 52-5 insulators per ANSI Spec. C-29.2-71. 
'For use with class 52-8 and 52-11 insulators per ANSI Spec. C-29.2-71. 
t For use with class 52-3 insulators only per ANSI Spec. C-29.2-71. 

DUCTILE IRON 

ssc 

E 

HARDWARE FITTINGS 
DUCTILE IRON 

oOCKET SLOTTED CLEVIS 

Slotted socket clevises are used primarily for con- 
necting associated hardware to ball and socket type 
insulators. 

Material: Body—ductile iron, galvanized 
Clevis Pin—galvanized steel 
Cotter Pin—stainless sleel 
Washer—ualvanized steel 

CAT/li - 
DIMENSIONS INCHES (MM) APPROX. 

WT. EACH 
LBS. (KG) LBS. (KG) H B W PD 

SSC3090 30,000 
(13.608) 

3 
(76.20) 

1-7/8 
(47.63) 

15/16 
(23.81) 

5/8 
(15.88) 

3.0 
(1.36) 

Note:   For use with class 52-3 ana 52-5 insulators per ANSI Spec. G-29.2-71. 

TG-4 

ANDERSON' June 2007 
Printed in USA FARGO 



POWEB SYSTEMS. IKC. 
T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 

CLEVIS EYE 

SECTION TG 

Clevis eyes arc used lo connect conducior clamping 
devices lo clevis longue insulators. 

Material: Body—ductile iron, galvanized 
Clevis Pin—galvanized steel 
Colter Pin—stainless steel 

5/8" DIAMETER 

R 

TtE 
B 
1 

:EEl} 
3 c j 

DIAMETER 

-W- 

DUCTILE IRON 

CA 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) 

R W 8 D L DIA. 

CA04 18.000 
(8.165) 

13/16 
(20.64) 

1/2 
(12.70) 

1-1/16 
(26.99) 

7/8 
(22.23) 

2-1/2 
(63.50) 

11/16 
(17.48) 

1.6 
(.73) 

CA05 20.000 
(9.072) 

13/16 
(20.64) 

5/8 
(15.88) 

1-1/16 
(26,99) 

7/8 
(22.23) 

2-1/2 
(63.50) 

11/16 
(17.48) 

1.6 
(.73) 

CAOS033 30.000 
(13.608) 

15/16 
(23.81) 

5/8 
(15.88) 

1-3/4 
(44.45) 

7/8 
(22.23) 

3-3/B 
(85.73) 

11/16 
(17.48) 

2.6 
(1.18) 

CA06 25,000 
(11,340) 

13/16 
(20.64) 

3/4 
(19.05) 

1-1/16 
(26.99) 

7/8 
(22.23) 

2-1/2 
(63.50) 

11/16 
(17.48) 

1.7 
(.77) 

CA10 25,000 
(11.340) 

13/16 
(20.64) 

1 
(25.40) 

1-1/16 
(26.99) 

7/8 
(22.23) 

2-1/2 
(63.50) 

11/16 
(17.48) 

1.7 
(.77) 

CA11 25,000 
(11,340) 

13/16 
(20,64) 

1-1/8 
(28.58) 

1-1/16 
(26.99) 

7/8 
(22.23) 

2-1/2 
(63.50) 

11/16 
(17.48) 

1,7 
(.77) 

CA13 25.000 
(11,340) 

13/16 
(20.64) 

1-3/8 
(34.93) 

1-1/16 
(26.99) 

7/8 
(22.23) 

2-1/2 
(63.50) 

11/16 
(17.48) 

1.8 
(.82) 

CA16 25,000 
(11.340) 

13/16 
(20.64) 

1-3/4 
(44.45) 

1-1/16 
(26.99) 

7/8 
(22.23) 

2-1/2 
(63.50) 

11/16 
(17.48) 

2.0 
(.91) 

CA22 25,000 
(11.340) 

13/15 
(20.64) 

2-1/4 
(57.15) 

1-1/16 
(26.99) 

7/8 
(22.23) 

2-1/2 
(63.50) 

11/16 
(17.48) 

2.3 
(1.04) 

CA1013 25,000 
(11,340) 

13/16 
(20.64) 

1 
(25.40) 

1-1/16 
(26.99) 

7/8 
(22.23) 

2-1/2 
(63.50) 

13/16 
(20.64) 

2.0 
(.91) 

CA1313 25,000 
(11,340) 

13/16 
(20.64) 

1-3/8 
(34,93) 

1-1/16 
(26,99) 

7/8 
(22.23) 

2-1/2 
(63.50) 

13/16 
(20.64) 

2.0 
(.91) 

CA1517033' 30,000 
(13,608) 

1-1/32 
(26.19) 

1-5/8 
(41.28) 

1-3/4 
(44.45) 

13/16 
(20.64) 

3-3/8 
(85.73) 

1-1/16 
(26.99) 

2.3 
(1.04) 

CA2213 25,000 
(11,340) 

13/16 
(20,64) 

2 1/4 
(57.15) 

1-1/16 
(26.99) 

7/8 
(22.23) 

2-1/2 
(63.50) 

13/16 
(20.64) 

2.5 
(1.13) 

'Furnished with 3/4' dia. clevis pin. 

ANDERSON November 2006 
Printed in USA FARGO 
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SECTION TG 

DUCTILE IRON 

CE 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 

CLEVIS EYE 

POWER SYSTEMS. IHC. 

T12 

Type CE clevis eyes are used to connect quadrant 
type deadends to clevis tongue insulators or yoke 
plates. The eye of type CE is 90" from type CA. 

Material: Body—ductile iron, galvanized 
Clevis Pin—galvanized steel 
Cotter Pin—stainless steel 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) D W L B R PD DIA. 

CE02504 
20,000 
(9,072) 

7/8 
(22.23) 

1/2 
(12.7) 

2-5/8 
(66.68) 

1-1/4 
(31.75) 

13/16 
(20.64) 

5/8 
(15.88) 

11/16 
(17.46) 

1.7 
(.77) 

CE02506 25,000 
(11.340) 

7/8 
(22.23) 

3/4 
(19.05) 

2-5/8 
(66.68) 

1-1/4 
(31.75) 

13/16 
(20.64) 

5/8 
(15.88) 

11/16 
(17.46) 

1.7 
(.77) 

CEQ2513 25,000 
(11,340) 

7/8 
(22.23) 

1-3/8 
(34.92) 

2-5/8 
(66.68) 

1-1/4 
(31.75) 

13/16 
(20.64) 

5/8 
(15.88) 

11/16 
(17.46) 

2.2 
(1.00) 

CE025504 
18,000 
(8,165) 

13/16 
(20.64) 

1/2 
(12.7) 

2-11/16 
(68.26) 

1-1/16 
(26.99) 

7/8 
(22.22) 

5/8 
(15.88) 

11/16 
(17.46) 

1.7 
(.77) 

CE03305 
30.000 

(13.608) 
7/8 

(22.23) 
5/8 

(15.88) 
3-3/8 

(85.72) 
1-9/16 
(39.69) 

7/8 
(22.22) 

5/8 
(15.88) 

11/16 
(17.46) 

1.8 
(.82) 

CE03404 
20,000 
(9,072) 

7/8 
(22.23) 

1/2 
(12.7) 

3-1/2 
(88.9) 

2-1/2 
(63.5) 

1 
(Z5.4) 

5/8 
(15.88) 

13/16 
(20.64) 

1.8 
(.82) 

CE0340611 36,000 
(16,330) 

1 
(25.4) 

3/4 
(19.05) 

3-1/2 
(88.9) 

1-1/2 
(38.1) 

1 
(25.4) 

3/4 
(19.05) 

11/16 
(17.46) 

2.2 
(1.00) 

CE0340615 
36,000 

(16.330) 
1 

(25.4) 
3/4 

(19.05) 
3-1/2 
(88.9) 

1-1/2 
(38.1) (25.4) 

3/4 
(19.05) 

15/16 
(23.81) 

2.1 
(.95) 

CE03410 30,000 
(13,608) 

7/8 
(22.23) 

1 
(25.4) 

3-1/2 
(88.9) 

2-1/2 
(63.5) 

1 
(25.4) 

5/8 
(15.88) 

13/16 
(20.64) 

2.0 
(91) 

CE03413 30,000 
(13,608) 

7/8 
(22.23) 

1-3/8 
(34.92) 

3-1/2 
(88.9) 

2-1/2 
(63.5) (25.4) 

5/8 
(15.88) 

13/16 
(20.64) 

2.5 
(1.13) 

CE03415 
50,000 

(22.680) 
7/8 

(22.23) 
1-S/B 

(41.28) 
3-1/2 
(88.9) 

2-1/2 
(63.5) 

1 
(25.4) 

3/4 
(19.05) 

1-1/16 
(26.99) 

2.9 
(1.32) 

CE03616 25,000 
(11,340) 

7/8 
(22.23) 

1-3/4 
(44.45) 

3-3/4 
(95.25) 

2-3/4 
(69.85) 

1 
(25.4) 

5/8 
(15.88) 

11/16 
(17.46) 

2.7 
(123) 

879002000 36,000 
(16.330) 

7/8 
(22.23) 

3/4 
(19.05) 

5-1/2 
(139.7) 

2-1/8 
(53.98) 

1-1/4 
(31.75) 

3/4 
(19.05) 

13/16 
(20.64) 

3.9 
(1.77) 

CE0S4106 50,000 
(22.680) 

7/8 
(22.23) 

1-1/16 
(26.99) 

5-1/2 
(139.7) 

2-1/8 
(53.98) 

1 
(25.4) 

3/4 
(19.05) 

13/16 
(20.64) 

3.0 
(1.36) 

CE05410 40,000 
(18,144) 

1 
(25.4) 

1 
(25.4) 

5-1/2 
(139.7) 

2-1/2 
(63.5) 

1 
(25.4) 

3/4 
(19.05) 

13/16 
(20.64) 

3.2 
(1.45) 

CE0S41160 
60,000 

(27,216) 
7/8 

(22.23) 
1-1/8 

(28.58) 
5-1/2 

(139.7) 
2-1/8 

(53.98) 
1-1/8 

(28.58) 
3/4 

(19.05) 
13/16 

(20.64) 
3.7 

(1.68) 

CE05412S 
30,000 

(13.608) 
7/8 

(22.23) 
1-5/16 
(33.34) 

5-1/2 
(139.7) 

2-1/8 
(53.98) 

1 
(25.4) 

5/8 
(15.88) 

13/16 
(20.64) 

3.5 
(1.59) 

CE05414 
50,000 

(22.680) 
7/8 1-1/2 

(38.1) 
5-1/2 

(139.7) 
2-1/8 

(53.98) 
1 

(25.4) 
3/4 

(19.05) 
1-3/16 
(30.16) 

3.5 
(1.59) 

CE05415 '           ,1^.680) 
1-5(8 

(41.28) 
s-i/a 

(139.7) 
2-1/8 

(53.98) (25,4) 
3/4 

(19.05) 
1-1/16 
(26.99) 

3.5 
(1.59) 

CE05.'.1660 60,000 
(27.216) 

(22!680) 

|        7/8 
1     fw.j'j) 

1-3/4 
(44.45) 

5-1/2 
(139.7) 

2-1/8 
(53.98) 

1 
(25.4) 

7/8 
(22.22) 

13/16 
(20.64) 

3.7 
(1.68) 

CE05420 
j     t"-^) (50.8) 

5-1/2 
(139.7) 

2-1/8 
(53.98) 

1 
(25.4) 

3/4 
(19.05) 

13/16 
(20.64) 

3.7 
(1.68) 
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TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 

CLEVIS EYE 

SECTION TG 

Wide clevis eyes are used lo altach suspension 
clamps lo associated hardware in a single conductor 
VEE string assembly. 

DUCTILE IRON 

CEW 

Material: Body—ductile iron, galvanized 
Hardware—ualvanized steel 

n    -w- 
FIGURE 1 

T" m=B 

FIGURE 3 

CATALOG 
NUMBER 

FIG. 
NO. 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) W D B PD R DIA. 

CEW0520 3 20,000 
(9.072) 

5/8 
(15.88) 

2-1/4 
(57.15) 

1-13/16 
(46.04) 

S/8 
(15.88) 

13/16 
(20.64) 

11/16 
(17.46) 

2.4 
(1.09) 

CEW1030 1 30,000 
(13.608) 

1 
(25.40) 

2-1/4 
(57.15) 

1-15/16 
(49.21) 

5/8 
(15.88) 

1 
(25.40) 

11/16 
(17.46) 

2.6 
(1,18) 

CEW103075 2 30,000 
(13.608) 

1 
(25.40) 

2-13/16 
(71.44) 

1-9/16 
(39.69) 

3/4 
(19.05) 

15/16 
(23.81) 

11/16 
(17.46) 

3.0 
(1.36) 

CEW13530 1 30,000 
(13,608) 

1-7/16 
(36.51) 

2 
(50.80) 

1-13/16 
(46.04) 

5/8 
(15.88) 

1 
(25.40) 

11/16 
(17.46) 

2.6 
(1.18) 

CEW1353013 1 30.000 
(13.608) 

1-7/16 
(36.51) 

2 
(50.80) 

1-13/16 
(46.04) 

5/8 
(15.88) 

1 
(25.40) 

13/16 
(20.64) 

2.6 
(1.18) 

CEW1630 1 30,000 
(13,608) 

1-3/4 
(44.45) 

2 
(50.80) 

1-13/16 
(46.04) 

5/8 
(15.88) 

1 
(25.40) 

11/16 
(17.46) 

2.8 
(1.27) 

CEW2230 1 30.000 
(13.608) 

2-1/4 
(57.15) 

2 
(50.80) 

1-13/16 
(46.04) 

5/8 
(15.88) 

1 
(25.40) 

11/16 
(17.46) 

3.2 
(1.45) 

CEW223013 1 30,000 
(13,608) 

2-1/4 
(57.15) 

2 
(50,80) 

1-13/16 
(46.04) 

5/8 
(15.88) 

1 
(25.40) 

13/16 
(20.64) 

3.2 
(1.45) 

CEW2330 2 30,000 
(13.608) 

2-3/8 
(60.33) 

2-1/4 
(57.15) 

17/16 
(36.51) 

5/8 
(15.88) 

13/16 
(20.64) 

11/16 
(17.46) 

3.5 
(1.59) 
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SECTION TG 

DUCTILE IRON 

YCS 

s^- 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 
Y-CLEVIS EYE 

POWEB SYSTEMS. IKC. 

T1Z 

rih SUME'En  / 

4&^/K 

K 
ncune t YCS flCURf 2 VCG90 

Y-clevis eyes are primarily used to ailach clamping devices lo 
yoke plates or other associated hardware in a bundle conduc- 
tor assembly. The bent boll in the Y-seclion provides an addi- 
tional point of articulation within an assembly. 

Material: Body—ductile iron or forged sleel, galvanized 
Hardware—galvanized sleel 
Colter Pin—stainless steel 

CATALOG 
NUMBER 

FIG. 
NO. 

ULTIMATE 
STRENGTH 
LBS. (KG) 

QIMESNIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) B L W R PD OIA. 

YCS04 1 19.000 
18.618) 

1-3/8 
(34.92) 

2-13/16 
(71.44) 

1/2 
(12.70) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.46) 

1.75 
(.791 

YCSO-igO 2 19.000 
(8,618) 

1-5/8 
(41.28) 

2-7/18 
(61.98) 

1/2 
(12.70) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17,46) 

1.75 
(.791 

YCSD4034 1 19,000 
(8.618) 

1-3/4 
(44.45) 

3-1/2 
(88.9) 

1/2 
(12.70) 

13/16 
(20.64) 

3/4 
(19,05) 

11/16 
(17.46) 

2.7 
(1.22) 

854502000- 1 30,000 
(13,508) 

1-1/2 
(38.1) 

3-3/4 
(95.25) 

5/8 
(15.88) 

25/32 
(19.84) 

3/4 
(19.05) 

11/16 
(17.46) 

2.0 
(.91) 

854512000- 2 30.000 
(13.608) 

1-1/2 
(38.1) 

3-3/4 
(95.25) 

5/8 
(15.88) 

25/32 
(19.84) 

3/4 
(19.05) 

11/16 
(17.46) 

2.0 
(91) 

YCS05 1 20.000 
(9.072) 

1-3/8 
(34.92) 

2-13/16 
(71.44) 

5/8 
(15.88) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.45) 

1.85 
(.84) 

YCS0590 2 20.000 
(9.072) 

1-5/8 
(41.28) 

2-7/16 
(61.98) 

5/8 
(15.88) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.46) 

1.85 
(.84) 

YCS059030 2 30,000 
(13.608) 

1-5/8 
(41.28) 

2-7/16 
(61.98) 

5/8 
(15.88) 

7/8 
(22.23) 

3/4 
(19.05) 

11/16 
(17.46) 

1.85 
(.84) 

YCS06 1 25,000 
(11.340) 

1-3/8 
(34.S2) 

2-13/18 
(71.44) 

3/4 
(19.05) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.46) 

1.90 
(.86) 

YCSO-90 2 25.000 
(11.340) 

1-5/8 
(41.26) 

2-7/16 
(61.98) 

3/4 
(19.05) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.46) 

1.90 
(86) 

YCS069040 2 40,000 
(13,144) 

2 
(50.80) 

3-5/16 
(84.14) 

3/4 
(19.05) 

1 
(25.40) 

7/8 
(22.23) 

13/16 
(20.64) 

3.4 
(1,54) 

YCS07 t 30,000 
(13,603) 

1-3/8 
(34.92) 

2-13/16 
(71.44) 

7/8 
(22.23) 

13/16 
(20.54) 

3/4 
(19.05) 

11/16 
(17.46) 

1.90 
(.86) 

YCS10 1 30,000 
(13,608) 

1-3/8 
(34.92) 

2-13/16 
(71.44) 

1 
(25.40) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.46) 

1.95 
(.68) 

YCS109O 2 30,000 
(13.608) 

1-5/8 
(41.28) 

2-7/16 
(61.98) 

1 
(25.40) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.45) 

1.35 
(88) 

YCS10590 2 30,000 
(13,508) 

1-5/8 
(41.28) 

2-7/16 
(61.98) 

1-1/16 
(26.99) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.46) 

2.00 
(.91) 

YCS10S9013 2 30,000 
(13.608) 

1-5/8 
(41.28) 

2-7/16 
(61.98) 

1-1/16 
(26.99) 

13/16 
(20.64) 

3/4 
(19.05) 

13/16 
(20.64) 

2,00 
(.91) 

YCS11 1 30.000 
(13.608) 

1-3/8 
(34.92) 

2-13/16 
(71.44) 

1-1/8 
(28.58) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.45) 

2.00 
(.91) 

YCS119045 2 45,000 
(20,412) 

1-1/16 
(26.99) 

2-9/16 
(65.09) 

1-1/8 
(28.58) 

29/32 
(23.02) 

7/8 
(22.23) 

13/16 
(20.64) 

2.50 
(1.13) 

YCS1290 2 30,000 
(13.608) 

1-5/8 
(41.28) 

2-7/16 
(51.98) 

1-1/4 
(31.75) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.46) 

2.SO 
(1.13) 

YCS129040 2 40,000 
(18,144) 

1-9/16 
(39.69) 

2-3/8 
(60.32) 

1-1/4 
(31.75) 

13/16 
(20.64) 

7/8 
(22.23) 

13/16 
(20.64) 

2.50 
(1.13) 

YCS1390 2 30,000 
(13.608) 

1-5/8 
(41.28) 

2-7/16 
(61.98) 

1-3/8 
(34.92) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.46) 

2.25 
(1.02) 

YCS1690 2 30,000 
(13.608) 

1-5/8 
(41.28) 

2-7/16 
(61.98) 

1-3/4 
(44.45) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.46) 

2.30 
(1.04) 

YCS169040 2 40,000 
(18,144) 

i-sns 
(39.69) 

2-3/8 
(60.32) 

1-3/4 
(44.45) 

13/16 
(20.64) 

7/8 
(22.23) 

13/16 
(20.64) 

2.50 
(1.13) 

YCS2090 2 
30.00C 1-5/8 

>-.481 
2-7/16 
(61.98) 

2 
(50.8) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.46) 

2.75 
(1.25) 

YCS20904O 2 .,144) 
1-9/16 
(39.89) 

2-3/8 
(60.33) (30.8) 

13/16 
(20.64) 

7/8 
(22.23) 

13/16 
(20.64) 

3.00 
(1.36) 

VCS219013 2               ?9090 1-5/8 
(41.28) 

2-7/16 
(61.98) 

"  2-1/8 
(53.98) 

13/16 
(20.64) 

3/4 
(19.05) 

13/16 
(20.64) 

3.00 
(1.36) 

vcr- 
' 

1.9/tfl 
(39.69) 

2-3/8 
(60.32) 

2-1/8 
(53.98) 

13/16 
(20.64) 

7/8 
(22.23) 

13/16 
(20.64) 

3.00 
(1.36) 

YCS2290 2 30,000 
(13.508) 

1-5/8 
(41.28) 

2-7/16 
(61.98) 

"   2-1/4 
(57.15) 

13/15 
(20.64) 

3/4 
(19.05) 

11/16 
(17.46) 

2.75 
(125) 

YCS2490 2 30,000 
(13.608) 

1-5/8 
(41.28) 

2-7/16 
(61.98) 

'2-1/2 
(63.5) 

13/16 
(20.64) 

3/4 
(19.05) 

11/16 
(17.46) 

3.00 
(1.36) 

YCS269040 2 40,000 
(18,144) 

1-9/18 
(39.69) 

2-3/8" 
(60.32) 

2-3/4 
(69.85) 

13/16 
(20.64) 

7/8 
(22.23) 

13/16 
(20.64) 

3.45 
(1.47) 

"Forged Sleel 

TG-8 
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POWEH SYSTEMS, INC. 
T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 
CLEVIS CLEVIS 

SECTION TG 

Clevis clevises are used to alUich clevis tongue insu- 
lalors to various associated hardware within an insu- 
lator string. 

Material: Body—ductile iron, galvanized 
Clevis Pin—galvanized steel 
Cotter Pin—stainless steel 

^  ff 
ko-l 

1 ¥r 
/ 

-hi 
• L 

^i •    %* 

_F 

DUCTILE IRON 

ccc 

(•- ) 
Uw-I 

TYPE CCC TYPE CCC90 

+Furnished with bolt, nut and conei pin; 1" diameter bolt at "D' opening. 1 1/8" demeter Dolt at "W" opening. 

HARDWARE FITTINGS 
DUCTILE IRON 

Y-CLEVIS CLEVIS 
Y-clevis clevises are used to attach clevis (ongue in- 
sulators to various associated hardware within an in- 
sulator string. The be-: •  ., "m the Y-clevis section 
provides an aJdiiional point of articulation within an 
assembly. 

Material: Body—ductile iron, ir.i'vfini/ed 
Hardw-        • ,| 

TYPE yCC90 

DUCTILE IRON 

YCC 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) L B C W D PD 

CCC2S 25,000 
(11,340) 

3 
(76.20) 

1-1/16 
(26.99) 

1-1/2 
(38.10) 

11/16 
(17.46) 

1-3/16 
(30.16) 

5/8 
(15.88) 

2.5 
(1.13) 

CCC251 25,000 
(11.340) 

S 
(127.00) 

1-1/2 
(38.10) 

1 
(25.40) 

1-3/16 
(30.16) 

11/16 
(17.46) 

5/8 
(15.88) 

3.7 
(1.68) 

CCC30 30.000 
(13,608) 

4 
(101,60) 

1-3/4 
(44.45) 

1-3/4 
(44.45) 

7/a 
(22.23) 

7/8 
(22.23) 

5/8 
(15.88) 

2.5 
(1.13) 

CCC30115 30,000 
(13,608) 

4 
(101.60) 

2 
(50.80) 

1-1/2 
(38.10) 

1-3/16 
(30.16) 

7/8 
(22.23) 

5/8 
(15.88) 

3.0 
(1.36) 

CCC3090 30.000 
(13,608) 

3 
(76.20) 

1-3/8 
(34.92) 

1-3/8 
(34.92) 

7/8 
(22.23) 

7/8 
(22.23) 

5/8 
(15.88) 

2.5             | 
(1.13) 

CCC309055 30,000 
(13,608) 

5-1/2 
(139.70) 

1-3/4 
(44.45) 

1-3/4 
(44.45) 

15/16 
(23.81) 

15/16 
(23.81) 

5/8 
(15.88) 

5.7 
(2.59) 

CCC40 40.000 
(18,144) 

4 
(101.60) 

1-3/4 
(44.45) 

1-3/4 
(44.45) 

7/8 
(22.23) 

7/8 
(22.23) 

3/4 
(19.05) 

3.2 
(145) 

CCC4090 40,000 
(18,144) 

3-1/2 
(88.90) 

1-1/2 
(38.10) 

1-1/2 
(38.10) 

7/8 
(22.23) 

7/8 
(22.23) 

3/4 
(19,05) 

3.2              1 
(1.45) 

CCC50 50,000 
(22,680) 

4-1/2 
(114.30) 

2 
(50.80) 

2 
(50.80) 

1 
(25.40) 

1 
(25.40) 

3/4 
(19.05) 

4.0 
(1.81) 

CCC5090 50,000 
(22,680) 

4-1/2 
(114.TO) 

2 
(50.80) 

2 
(50.80) 

1 
(25.40) 

1 
(25.40) 

3/4 
(19.05) 

4.0 
(1.81) 

CCC80BNK 80,000                     5-1/8 
(36,233)                (130,18) 

2-1/4 
(57.15) 

2-1/4 
(57.15) 

1-5/8 
(41.28) 

1-1/4 
(31.75) + 6.0 

(2.72) 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) D t B C PD BD 

YCC30 30,000 
(13,608) 

7/8 
(22.23) 

3-1/4 
(8255) 

1-3/8 
(34,92) 

1-3/8 
(34.92) 

5/8 
(15.88) 

3/4 
(19.05) 

2.5 
(1.13) 

YCC3090 30,000 
(13.608) 

7/8 
(22.23) 

3-1/4 
(82-55) 

1-3/8 
(34.92) 

1-1/2 
(38.10) 

5/8 
(15.88) 

3/4 
(19.05) 

2.5 
(1.13) 

ANDERSON November 2006 
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SECTION TG 

DUCTILE IRON 

CFCC 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 

CORONA FREE CLEVIS CLEVIS 

POWEB SYSTEMS. IHC. 
T12 

Corona free clevis clevises ure used ai EHV levels lo 
anach clevis tongue insulators 10 various associated 
hardware within an insulator siring. 

Material: Body—ductile iron, galvanized 
Clevis Pin—galvanized steel 
Cotter Pin—stainless steel 

TVPE CFCC 
TVPC CfCC-Jd 

iTG-10 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) L B C W D PD 

A 
CFCC30 30,000 

(13,608) 
3-1/8 

(79.38) 
1-19/32 
(40.48) 

1-7/32 
(30.96) 

7/8 
(22.23) 

11/16 
(17.46) 

5/8 
(15.88) 

3.00 
(1.36) 

w CFCC3090 30,000 
(13,608) 

3-1/8 
(79.38) 

1-19/32 
(40.48) 

1-7/32 
(30.96) 

7/8 
(22.23) 

11/16 
(17,46) 

5/8 
(15.88) 

3.00 
(1.36) 

CFCC40 40,000 
(ia,i44) 

3-1/4 
(82.55) 

1-3/4 
(44.45) 

1-3/16 
(30.16) 

7/8 
(22.23) 

15/16 
(23.81) 

3/4 
(19.05) 

4.75 
(2.15) 

CFCC4090 40,000 
(18,144) 

3-1/4 
(82.55) 

1-3/4 
(44.45) 

1-3/16 
(30.16) 

7/8 
(22.23) 

15/16 
(23.81) 

3/4 
(19.05) 

4.75 
(2-15) 

TG-10 
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POWEB SYSTEMS, INC. 

T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
FORGED STEEL 

BALL CLEVIS 

Ball clevises are used to aiiach ball and socket insu- 
lators to other associated tower hardware. 

Material: Body—galvanized steel 
Clevis Pin—galvanized steel 
Cotter Pin—stainless steel 

SECTION TG 

FORGED STEEL 

BC 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) L B W PD TDIA. 

BC30 30.000 
(13,608) 

2-7/8 
(73.03) 

1-9/16 
(39.69) 

15/16 
(23.81) 

5/8 
(15.88) 

23/32 
(18.26) 

.95 
(43) 

•BCSO 50,000 
(22,680) 

4-5/15 
(109.54) 

1-15/16 
(49.21) 

15/16 
(23.81) 

7/8 
(22.23) 

57/64 
(22.62) 

2.3 
(1.04) 

704882000 30.000 
(13,608) 

3-15/16 
(100.01) 

2-1/2 
(63.50) 

13/16 
(20.64) 

5/8 
(15.88) 

23/32 
(18.20) 

1.24 
(.56) 

NOTE:       For use wiih class 52-3 and 52-5 insulators per ANSI Spec. 0-29.2-71. 
'For use with ctass 52-8 and 52-11 insulators per ANSI Spec. C-29.2-71. 

HARDWARE FITTINGS 
FORGED STEEL 
BALL Y-CLEVIS 

Ball Y-eleviscs are used to attach ball ar-   • ockci in- 
sulators to other associated hardware. The bent bolt 
in the Y-clevis section provides an u:;:';:,<iiuil point 
of articulation. 
Material: Body—galvanized steel 

Clevis Pin—galvani/.ed steel 
Colter Pin—stainless steel 

FORGED STEEL 

YBC 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) ...l t B PD TDIA. 

YBC30 30,000 
(13,608) (78,49) 

1-1/2 
(35.10) 

3/4 
(19.05) 

23/32 
(18.26) 

1.90 
(.86) 

•YBC50 50,000 
(22,680) 

3-16/1« 
(100.20) 

1-13/16 
(46.04) 

7/8 
(22.23) 

57/64 
(22.62) 

2.80 
(1.27) 

For use wiih class 52-3 and 52-5 insulators pef ANSI Sp9§- S'29-2-71. 
•For use wim class 52-8 ana 52-11 insulators per ANSI S0SS. C-29.2-71. 
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SECTION TG 

FORGED STEEL 

AS 

fc&J 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
FORGED STEEL 

ANCHOR SHACKLE 

POWER SYSTEMS. INC. 

T12 

Anchor shackles are used lo attach hardware to the 
tower pad. Back to back anchor shackles are com- 
monly used at the tower attachment point to orient 
the plane of the lower plate and the balance ol' the in- 
sulator hardware. 

Material: Body—galvanized steel 
Hardware—galvanized steel 
Cotter Pin—stainless steel 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) L B W C T R PD 

AS25 30,000 
(13.608) 

2-3/8 
(60.33) 

5/8 
(15,88) 

7/8 
(22,22) 

1-3/8 
(34.92) 

1/2 
(12.7) 

11/16 
(17,46) 

5/8 
(15.88) 

.74 
(.34) 

AS25BNK 30.000 
(13.608) 

2-3/8 
(60.33) 

5/8 
(15.88) 

7/8 
(22.22) 

1-3/8 
(34.92) 

1/2 
(12.7) 

11/16 
(17.46) 

5/8 
(15.88) 

.86 
(.39) 

AS25L 30,000 
(13,608) 

2-25/32 
(70.64) 

5/8 
(15.88) 

7/8 
(22.22) 

1-3/8 
(34,92) 

1/2 
(12.7) 

21/32 
(16.67) 

5/8 
(15.88) 

1.00 
(.45) 

AS2SLBNK 30,000 
(13,608) 

2-25/32 
(70.64) 

5/8 
(15.88) 

7/8 
(22.22) 

1-3/8 
(34.92) 

1/2 
(12.7) 

21/32 
(16.67) 

5/8 
(15.88) 

1.12 
(.51) 

AS25WBNK 30,000 
(13,608) (76.2) 

5/8 
(15,88) 

1-3/4 
(44.45) 

1-11/16 
(42.86) 

5/8 
(15.88) (25.4) 

5/8 
(15.88) 

1.65 
(.75) 

AS35 35,000 
(15,876) 

2-25/32 
(70.64) 

11/16 
(17,46) 

1-1/16 
(26.99) 

1-11/16 
(42.86) 

5/8 
(15.88) 

3/4 
(19.05) 

3/4 
(19.05) 

1.47 
(.67) 

AS35BNK 40,000 
(18,144) 

2-25/32 
(70,64) 

11/16 
(17,46) 

1-1/16 
(26.99) 

1-11/16 
(42.86) 

5/8 
(15.88) 

3/4 
(19.05) 

3/4 
(19.05) 

1.66 
(.75) 

AS50 50,000 
(22.680) 

3-1/2 
(88.9) 

7/8 
(22.22) 

7/8 
(22.23) 

1-7/8 
(47.62) 

3/4 
(19.05) 

3/4 
(19.05) 

3/4 
(19.05) 

2.25 
(1.02) 

AS508NK 60,000 
(27,216) 

3-1/2 
(88.9) 

7/8 
(22.22) 

7/8 
(22.23) 

1-7/8 
(47.62) 

3/4 
(19.05) 

3/4 
(19.05) 

3/4 
(19.05) 

2.44 
(1.11) 

970303001 60,000 
(27,216) 

5 
(127.0) 

5/8 
(15.88) 

1-1/8 
(28.58) 

1-7/8 
(47.62) 

3/4 
(19.05) 

9/16 
(14.29) 

3/4 
(19.05) 

2.4 
(1.10) 

•970303002 60,000 
(27,216) 

5 
(127.0) 

5/8 
(15.88) 

1-1/8 
(28.58) 

1-7/8 
(47.62) 

3/4 
(19.05) 

9/16 
(14.29) 

3/4 
(19.05) 

2.5 
(1.13) 

AS50W 50,000 
(22,680) 

3-1/2 
(88.9) 

7/8 
(22.22) 

1-1/4 
(31.75) 

1-15/16 
(49.21) 

3/4 
(19.05) 

1 
(25.4) 

7/8 
(22.22) 

2.25 
(1.02) 

ASSOWBNK 60,000 
(27,216) 

3-1/2 
(88.9) 

7/8 
(22.22) 

1-1/4 
(31.75) 

1-15/16 
(49.21) 

3/4 
(19.05) (25.4) 

7/8 
(22.22) 

2.75 
(1.25) 

AS60BNK 80,000 
(36,288) 

3-3/4 
(95.25) 

7/8 
(22.22) 

1-7/16 
(36.51) 

2-1/8 
(53.98) 

7/8 
(22.23) 

1-1/8 
(28.58) 

1 
(25.4) 

4.31 
(1.96) 

ASE0875BNK 72,000 
(32.688) 

3-3/4 
(95.25) 

7/8 
(22.22) 

1-7/16 
(36.51) 

2-1/8 
(53.98) 

7/8 
(22.23) 

1-1/8 
(28.58) 

7/8 
(22.22) 

4.10 
(1.86) 

•974153001 120,000 
(54.432) 

6 
(152.4) 

1 
(25.4) 

1-1/2 
(38.1) 

2-3/8 
(60.33) 

1 
(25.4) 

1-1/16 
(26.99) 

1-1/8 
(28.58) 

6.20 
(2.81) 

974153002 100,000 
(45,360) 

6 
(152.4) 

1 
(25.4) 

1-1/2 
(38.1) 

2-3/8 
(60.33) 

1 
(25.4) 

1-1/16 
(26.99) 

1-1/8 
(28.58) 

6.00 
(2.72) 

•976743001 100,000 
(45,360) 

4-5/16 
(109.54)   . 

1 
(25.4) 

1-11/16 
(42.86) 

2-3/8 
(60.33) 

1 
(25.4) 

1-11/32 
(34.13) 

1-1/8 
(28.58) 

5.90 
(2.69) 

•946693001 100.000 
(45,360) 

4-5/16 
(109.54) 

1 
(25.4) 

1-3/16 
(46.04) 

2-3/8 
(60.33) 

1 
(25.4) 

1-11/32 
(34.13) 

1-1/8 
(28.58) 

5.70 
(2.59) 

AS135 135,000 
(61,236) 

6 
(152.4) 

1-1/2 
(38.1) 

2-1/4 
(57.15) 

3-3/8 
(85.72) 

1-3/8 
(34.92) 

1-13/16 
(46.04) 

1-1/2 
(38.1) 

15.75 
(7.14) 

AS135BNK 150,000 
(68,040) 

6 
(152.4) 

1-1/2 
(38,1) 

2-1/4 
(57.15) 

3-3/8 
(85.72) 

1-3/8 
(34.92) 

1-13/16 
(46.04) 

1-1/2 
(38.1) 

15.75 
(7.14) 

'These shackles are lype 8NK. 
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PDWEB SYSTEMS. ISC. 

T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
FORGED STEEL 

BALL EYES 

Ball eyes are used touttuch ball and socket insulators 
10 other associated hardware. The use of die ball oval 
eye and an anchor shackle is one of ihe most com- 
mon distribution tower attachment combinations. 

Material: Galvanized steel 

w I 
r W\ %" 

' ^ \ f 
, L ) 

8 

..      i 

-L=*— 
909462000 

W 

SECTION TG 

FORGED STEEL 

BE30 

BE 

ywSiito^,, 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) L B W 

"BE30 30,000 
(13.608) 

3-23/32 
(94.49) 

2 
(50.80) 

1 
(25.40) 

1.00 
(.45) 

'••909462000 50,000 
(22,680) 

4-1/2 
(114.30) 

2-1/2 
(63.50) 

1 1/4 
(31.75) 

1.55 
(.70) 

NOTE; "For use will-, class 52-3 and 52-5 insuialors per ANSI Spec. C-29.2-71, 
•"For use wilh class 52-8 and 52-11 Insulators per ANSI Spec. C-29.2-71. 

HARDWARE FITTINGS 
FORGED STEEL 

BALL OVAL-EYE ANCHOR SHACKLE COMBINATION 

Ball oval-eye anchor shackle combinations are pop- 
ular combinations which are sold as assemblies to 
save field assembly time. Contact Factory for other 
pre-assembled combinations. 
Material: Body—galvanized steel 

FORGED STEEL 

"^ 1 

V 

BEAS 

CATALOG ULTIMATE 
-•'-rcHNQTH 

(XCS) 

DIMENSIONS INCHES (MM) APPROX. 
WT. 

EACH 
LBS. (KG) 

NUMPC" 
W L T PO 

bt30AS25 30,000 
(13,608) 

m 
(22,23) 

5-29/32 
(150.02) 

11/16 
(17.46) 

5/8 
(15.88) 

1.74 
(.79) 

BE30AS35 30,000 
(13,608) 

M/i e 
cam 

6-1/2 
(165.10) 

11/16 
(17.46) 

3/4 
(19.05) 

2.47 
(1.12) 

BE30ASSO 30,000 
(13,608) (22,23) 

7-7/32 
(183.36) 

11/16 
(17.46) 

3/4 
(19.05) 

3.25 
(1.47) 

NOTE:       For use wim dass S2-3 and 52-5 insulators per ANSI Sp#& fi-29.2-71. 
Other combinaiions may be used, contact factory for adtfW^*1 information. 
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SECTION TG TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
FORGED STEEL 

CHAIN LINK 

FORGED STEEL 

LK 
S". 

(4      % 
       N        i 

9 

LHUB8ELL1 

POWEB SYSTEMS. INC. 

ri2 

Type LKBT 

Links are used to mainiain proper lower clearance 
and connect associated hardware within an insulator 
string. 

Material: Galvanized steel 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) 

L A B W T 

LK30 30,000 
(13,608) 

2-1/4 
(57.15) - 1/2 

(12.70) 
1 

(25,40) 
1/2 

(12,70) 
.44 

(.20) 
LK60 60,000 

(27,216) 
3-1/2 

(88,90) - 3/4 
(19.05) 

1 
(25,40) 

3/4 
(19.05) 

1.5 
(,68) 

LK80 80,000 
(36,288) 

4 
(101.60) 

7/8 
(22.23) 

1-1/4 
(31.75) 

7/8 
(22,23) 

2.15 
(.96) 

LK150 150,000 
(68,040) 

5-1/2 
(139,70) 

1-3/8 
(34.93) 

1-3/4 
(44,45) 

1-3/8 
(34,93) 

6.90 
(3.13) 

LK830 30,000 
(13,608) 

3-3/8 
(85.70) 

1-1/8 
(28.58) - 7/8 

(22,23) 
9/16 

(14.30) 
.75 

(,34) 
LK830T 30,000 

(13,608) 
3-3/8 

(85.70) 
1-1/8 

(28.58) 
7/8 

(22,23) 
9/16 

(14.30) 
.75 

(.34) 
792722000 45,000 

(20,412) 
3-1/4 

(82.55) — 11/16 
(17,53) 

1 
(25,40) 

11/16 
(17.53) 

.95 
(.43) 

HARDWARE FITTINGS 
FORGED STEEL 

HOOKS 

H8L30 

Hooks are used to attach ball and sock- 
et or clevis insulators directly to the 
tower attachment pad. All hooks are of 
the self-locking design. 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) 

L W T 

HB30 30,000 
(13,608) 

2 
(50.80) 

13/16 
(20.64) 

23.32 
(18.26) 

1.05 
(.48) 

HBL30 30,000 
(13.608) 

3-1/8 
(79.38) 

7/8 
(22.23) 

23.32 
(18.26) 

1.33 
(.60) 

792702000 30,000 
(13,608) 

3 
(76.20) 

13/16 
(20.64) 

1/2 
(12.70) 

1.30 
(.59) 

Hooks For Use With Class 52-3 And 52-5 Insulators Per ANSI Spec, 0-29,2.71, 

797202000 lor use wuh class 52-4 and 52-6 clevis type insulalors per ANSI Spec. C-29.2-71. 

HARDWARE FITTINGS 
STEEL 

RIV CUP 
CATALOG NUMBER 941104001 

TG-14 

Clevis connections, especially if working under light mechani- 
cal load, can develop oxide films on their bearing surfaces. If 
these films are not fractured by weight and movement, they are 
subject to puncture by line voltages whose small discharges can 
create RIV. By establishing a shunt around the clevis joint, by 
means of RIV clips, the condition is easily remedied. Clips are 
made of spring stainless steel wire with ends cut flat and sharp 
to give good point contact. They are held securely by snappine 
around the Clevis Pin. Clip weight is 0.845 pounds per hundred. 
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PQWEH SYSTEMS. 1HC. 

T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 

HOT LINE SOCKET EYE 

Hoi line socket eyes are used to connect ball and 
socket insulators to other associated hardware. 
Shoulders are provided to accommodate hot line 
tools. 

Material: Body—ductile iron, galvanized 
Cotter Pin—stainless steel r 

B u 
i 
JWL ' 

SECTION TG 

DUCTILE IRON 

HSE 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) L B W R DIA. 

HSE07712 30.000 
(13.608) 

7-7/8 
(200.03) 

4-1/8 
(104.78) 

1-1/4 
(31.75) 

1 
(25.40) 

11/16 
(17.46) 

3.23 
(1.47) 

HSE10004 19,000 
(8,618) 

10 
(254.00) 

6-1/4 
(158.75) 

1/2 
(12.70) 

13/16 
(20.64) 

11/16 
(17.46) 

2.78 
(1.26) 

HSE10005 30,000 
(13,608) 

10 
(254.00) 

6-1/4 
(158.75) 

5/8 
(15.88) 

7/8 
(22.23) 

11/16 
(17.46) 

2.87 
(130) 

HSE100055 30,000 
(13,608) 

10 
(254.00) 

6-1/4 
(158.75) 

11/16 
(17.46) 

7/8 
(22.23) 

11/16 
(17.46) 

2.9 
(1.32) 

HSE10006 30,000 
(13,608) 

10 
(254.00) 

6-1/4 
(158.75) 

3/4 
(19.05) 

7/8 
(22.23) 

11/16 
(17.46) 

2.97 
(1.36) 

HSE10006S 30,000 
(13,608) 

10 
(254.00) 

6-1/4 
(158.75) 

13/16 
(20.64) 

15/16 
(23.81) 

13/16 
(20.64) 

3.00 
(1.36) 

HSE1000613 30,000 
(13,608) 

10 
(254.00) 

6-1/4 
; 158.75) 

3/4 
(19.05) 

7/8 
(22.23) 

13/16 
(20.64) 

2.97 
(1.36) 

HSE10010 30,000 
(13,608) 

10 
(254.00) 

6-1/4 
(158.75) 

1 
(25.40) 

1 
(25.40) 

1-1/16 
(26.99) 

3.00 
(1.36) 

H5E10010S 30,000 
(13,608) 

10 
(?C4.0(» 

6-1/4 
(158.75) 

1-1/16 
(26.99) 

1-1/4 
(31.75) 

1-1/16 
(26.99) 

3.10 
(1.41) 

HSE10012 ^.000 •0 
(254.00) 

6-1/4 
(158.75) 

1-1/4 
(31.75) 

1 
(25.40) 

1-3/16 
(30.16) 

3.10             ' 
(1.41) 

HSE100121116 30 0O0 
f ,.d08) 

10 
(254.00) 

6-1/4 
(158.75) 

1-1/4 
(31.75) 

1 
(25.40) 

11/16 
(17.46) 

3.20 
(1.45) 

HSE12560613 30,000 
(13,608) 

12-9/16 
(319.09) 

8-13/16 
(223.84) 

3/4 
(19.05) 

1 
(25.40) 

13/16 
(20.64) 

3.36 
(1.52) 

NOTE: For use with class 52-3 and 52-5 insulators per ANSI Spec. C-29,2-71. 
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SECTION TG TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 

HOT LINE EXTENSION CLEVIS EYE 

POWER SVSTD1S. IKC. 

T;2 

DUCTILE IRON 

HCE 

DIAMCr£p 

TYPE-HCE 

Hoi linu clevis eyes are used to conned clevis longue 
insulators to various associaied hardware. Shoulders 
are provided to accommodale hotline loois. 

Material: Body—ductile iron, galvanized 
Clevis Pin—galvanized steel 
Cotter Pin—stainless steel 

TYPE-HCE90 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

i                                                                   DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) 

L B D W R DIA. PD S 

HCE0705 30,000 
(13,608) 

7 
(177.8) 

3 
(76.20) 

13/16 
(20.64) 

5/8 
(15.88) 

7/8 
(22.23) 

11/16 
(17.46) 

5/8 
(15.88) 

7/8 
(22.23) 

2.5 
(1.13) 

HCE1000S 30,000 
(13,608) 

10 
(254.00) 

6 
(152.40) 

13/16 
(20.64) 

5/B 
(15.88) 

7/8 
(22.23) 

11/16 
(17.46) 

5/8 
(15.88) 

7/8 
(22.23) 

2.7 
(1.22) 

HCE1000590 30,000 
(13,608) 

10 
(254.00) 

6 
(152.40) 

1 
(25.40) . 

5/8 
(15.88) 

7/8 
(22.23) 

11/16 
(17.46) 

5/8 
(15.88) 

7/8 
(22.23) 

2.8 
(1.27) 

HCE 10006 30,000 
(13.608) 

10 
(254.00) 

6 
(152.40) 

13/16 
(20.64) 

3/4 
(19.05) 

7/8 
(22.23) 

11/16 
(17.46) 

s/s 
(15.88) 

7/8 
(22.23) 

3.1 
(1.41) 

HCE1000613 30,000 
(13,608) 

10 
(254.00) 

6 
(152.40) 

13/16 
(20.64) 

3/4 
(19.05) 

7/8 
(22.23) 

13/16 
(20.64) 

5/8 
(15.88) 

7/8 
(22.23) 

3.1 
(1.41) 

HCE 1101240 40,000 
(18.141) 

11 
(279.40) 

6 
(152.40) 

7/8 
(22.23) 

1-1/4 
(31.75) 

1-1/4 
(31.75) 

1-3/16 
(30.16) 

3/4 
(19.05) 

1-1/8 
(28.58) 

3.52 
(1.60) 

DUCTILE IRON 

HSC 

& 

*$ 

CATALOG 
NUMBER 

HSC083 

HSC100 

HSC10035 

•HSC110S01 

HSC110501 

ULTIMATE 
STRENGTH 
LBS. (KG) 

30,000 
(13,608) 

30,000 
(13,608) 

35,000 
(15,876) 

50,000 
(22,680) 

HARDWARE FITTINGS 
DUCTILE IRON 

HOT LINE EXTENSION SOCKET CLEVIS 

m 
^ 

:} 

8-3/8 
(212.73) 

10 
(254.00) 

10 
(254.00) 

11 
(279.40) 

4-S/8 
(117.48) 

6-1/4 
(158.75) 

6-3/32 
(154.78) 

6-13/16 
(173.04) 

NOTE; For uss with class 52-3 and 52-5 Insulators per ANSI Spec. C-29.2-71 
• For use with class 52-8 and 52-11 insulators per ANSI Spec. C-29.2-71. 

Hot line socket clevis are used to connect ball and 
socket insulators to other associaied hardware. 
Shoulders are provided to accommodate hot line 
tools. 

Material: Body—ductile iron, galvanized 
Clevis Pin—galvanized steel 
Cotter Pin—stainless steel 

DIMENSIONS INCHES (MM) 

1-1/2 
(38.10) 

1-1/2 
(38.10) 

1-5/8 
(41.28) 

2 
(50.80) 

W 

1 
(25.40) 

1 
(25.40) 

1 
(25.40) 

1-5/16 
(33.34) 

PD 

5/8 
(15.88) 

5/8 
(15.88) 

3/4 
(19.05) 

7/8 
(22.23) 

7/8 
(22.23) 

7/8 
(22.23) 

1-1/32 
(26.19) 

1-3/16 
(30.16) 

APPROX. 
WT. EACH 
LBS. (KG) 

3.0 
(1.36) 

3.5 
(1-59) 

4.5 
(2-04) 

7.0 
(3.18) 

TG-16 
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(HUBBELLj 

POWEB SYSTEMS. INC. 

TRANSMISSION CONNECTORS 
HOT LINE CLEVIS CLEVIS 

TYPE HCC 

SECTION TG 

A hot line clevis clevis is used to connect associated 
hardware within an insulator string. Shoulders arc 
provided to accommodate hoi line tools. 

Material: Body—ductile iron, galvanized 
Clevis Pin—galvanized steel 
Cotter Pin—stainless steel 

m-® 
r^. DUCTILE IRON 

HCC 

HOT LINE SOCKET Y-CLEVIS 
TYPE HSYC 

Hot line socket Y-clevises are used to attach ball and 
socket insulators to other associated hardware. 
Shoulders are provided to accommodate hot line 
tools and the bent boll in the Y-section provides an 
additional point of articulation within an assembly. 

Material: Body—ductile iron, galvanized 
Hardware—galvanized steel 
Cotter Pin—stainless steel 

ft 
. OUMtTEB     -    * 
i i i 

S^tyss' 
w-* 

NOTE:     For use with cfass 52-3 t,fiu ^ 
" For use wnn class 52-8 and 52-11 

^ ANSI Spec. C-39.2-71. 
rvi AVKI Spec. C-29.2-71. 

HOT LINE Y-CLEVIS CLEVIS 
TYPE HYCC 

Hot line Y-clevis clevises are used lottmnect associated 
hardware within an insulator suim1. Shoulders are provided to 
accommodate hot line ton'    ,,0 ^ bent bolts in the Y-clev- 
ises provide additional points of articulation within an assem- 
bly. 

Material: Bodv- 
Ha:. 
Cutlei 

-ductile iror    •'.vani/ed 
_..i.anr/.cd steel 

Hin-—stainless stcc! 

DUCTILE IRON 

HSYC 

DUCTILE IRON 

HYCC 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS—INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) L B W D SDIA PD 

HCC30 30,000 
(13,608) 

10 
(254) 

5-7/8 
(149.22) 

1 
(25.40) 

1-5/8 
(41.28) 

7/8 
(22.23) 

5/8 
(15.88) 

3.4 
(1.54) 

HCC3090 30,000 
(13,608) 

10 
(254) 

6 
(152.4) 

1 
(25.40) 

1-5/8 
(41.28) 

7/8 
(22.23) 

5/8 
(15.88) 

3.4 
(1.54) 

HCC309015 30,000 
(13,608) 

15 
(381) 

11 
(279.40) 

1 
(25.40) 

1-1/2 
(38.10) 

7/8 
(22.23) 

5/8 
(15.88) 

4.0 
(1.81) 

HCC4015 40,000 
(18,144) 

15 
(381) 

9-3/4 
(247.64) 

1-1/16 
(26.99) 

2 
(50.80) 

1-1/8 
(28.58) 

3/4 
(19.05) 

4.5 
(2.04) 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSION—INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) L B C 

HSYC30 30,000 
(13.608) 

9-11/16 
(246.06) 

6 
(152.40) 

1-9/16 
(39.69) 

3.6 
(1.63) 

HSYC3090 30,000 
(13,608) 

9-11/16 
(246.06) 

6 
(152.40) 

1-9/16 
(39.69) 

3.E 
(1.63) 

•HSYC50 50.000 
","r-•) 

10-5/1.6, 
(26>.91) 

5-29/32 
(150.02) 

1-5/8 
(41.28) 

7.5 
(3.40) 

stni;.^;.: 
t-BS. (KG) 

DIMENSIONS—INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) ..uMBER L W PD BD 

'   rcCSO ^o,doo 
(13,608) 

10.3/8 
(263,53) 

1 
(25.40) 

5/8 
(15.88) 

3/4 
(19.05) 

3.5 
(1.59) 

HYCC3090 30,000 
(13.608) 

104/B 
(263,53) 

1 
(25.40) 

5/8 
(15.88) 

3/4 
(19.05) 

3.5 
(1.59) 
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SECTION TG 

DUCTILE IRON 

HYYC 

/A 
L/—v 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 

HOT LINE Y-Y-CLEVIS 

PDWEB SYSTEMS, IHC. 
T12 

BO OlAWGIER 

'•W; m \ i 
1 

.  0. $ B 

Jr^ 

Hoi line Y-Y-clcvis is used lo conned associated 
hardware wiihin an insulator siring or connecting 
deadend clamps to yoke plates providing clearances 
lor jumper ends. Shoulders are provided lo accom- 
modate hot line tools and the bent bolts in the Y-clc- 
vises provide additional points of articulation wiihin 
an assembly. 

Material: Body—ductile iron, galvanized. 
Hardware—galvanized steel 
Colter Pin—stainless steel 

CATALOG 
NUMBER 

ULTIMATE 
BODY 

STRENGTH 
LBS. (KG) 

DIMENSIONS 
INCHES (MM) APPROX. 

WT. EACH 
LBS. (KG) 

L B BO (DIA.) SDIA. 

HYYC3015 30.000 
(13,608) 

15 
(381.0) 

10-3/8 
(263.65) 

3/4 
(19.05) 

7/8 
(22.23) 

4.3 
(1.98) 

HYYC50157 50,000 
(22,680) 

15 
(381.0) 

10-1/8 
(257.18) 

7/8 
(22.23) 

1-1/8 
(28.57) 

9.0 
(4.08) 

DUCTILE IRON 

HYCE 

HARDWARE FITTINGS 
DUCTILE IRON 

HOT LINE Y-CLEVIS EYE 

•£? 

Hoi line Y-clevis eyes are used to conned associated 
hardware within an insulator string. Shoulders are 
provided to accommodate hot line tools. The bent 
bolt in the Y-section provides an additional point of 
articulation wiihin an assembly. 

Material: Body—ductile iron, galvanized 
Hardware—galvanized steel 
Cotter Pin—stainless steel 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) 

APPROX. 
WT. EACH 
LBS. (KG) 

L R 
S. 

DIA. B DIA. ' W BO 

HYCE157875 15,000 
(6,804) 

7-7/8 
(200.02) 

15/16 
(23.81) 

5/8 
(15.88) 

3-1/4 
(82.55! 

11/16 
(17.46) 

1/2 
(12.7) 

3/4 
(19.05) 

3.1 
(1.41) 

HYCE15787S90 15,000 
(6,804) 

7-7/8 
(200.02) 

15/1S 
(23.81) 

5/8 
(15.88) 

3-1/4 
(82.55) 

11/16 
(17.46) 

1/2 
(12.7) 

3/4 
(19.05) 

3.1 
(1.41) 

HYCE1512 15,000 
(6.804) 

12 
(304.8) 

15/16 
.   (23.81) 

5/8 
(15.88) 

7-3/8 
(187.32) 

11/16 
(17.46) 

1/2 
(12.7) 

3/4 
(19.05) 

3.4 
(1.54) 

HYCE3011 30,000 
(13.608) 

11 
(279.4) 

15/16 
(23.81) 

7/8 
(22.22) 

6-3/8 
(161.92) 

11/16 
(17.46) 

5/8 
(15.88) 

3/4 
(19.05) 

4.2 
(1.91) 

HYCE30119Q 30,000 
(13,608) 

11 
(279.4) 

15/16 
(23.81) 

15/16 
(23.81) 

6-3/8 
(161.92) 

11/16 
(17.46) 

5/8 
(15.88) 

3/4 
(19.05) 

4.57 
(2.07) 

HYCE301590 30,000 
(13,608) 

IS 
(381) 

15/16 
(23.81) 

15/16 
(23.81) 

10-3/8 
(263.52) 

11/16 
(17.46) 

5/8 
(15.88) 

3/4 
(19.05) 

5.09 
(2.31) 

HYCE401190 40,000 
(18,144) 

11 
(279.4) 

1-1/32 
(26.19) 

1-1/8 
(28.58) 

6-5/8 
(168.28) 

13/16 
(20.64) 

25/32 
(19.84) 

7/8 
(22.23) 

4.87 
(2.20) 
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POWEB SYSTEMS, IKC. 

T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 

HOT LINE OVAL EYE PAD EYE 

Hoi line oval-cyc. pad-eye extension link is used to 
maintain proper lower clearance and can be used to 
connect clevis tongue insulators to various associ- 
ated hardware. 

Material: Body—ductile iron, galvanized 

•-f 

JB 

HOPE 

r( 

T" 
HOPEW 

SECTION TG 

DUCTILE IRON 

HOPE 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSION INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) L B C R W T 

HOPE3012 30,000 
(13,608) 

12 
(304.8) 

7 
(177.80) 

2-1/8 
(53.98) 

15/16 
(23.81) 

15/16 
(23.81) 

23/32 
(18.26) 

2.8 
(1.27) 

HOPE301290 30.000 
(13,608) 

12 
(304.8) 

7 
(177.80) 

2-1/8 
(53.98) 

15/16 
(23.81) 

15/16 
(23.S1) 

13/16 
(20.64) 

2.8 
(1.27) 

HARDWARE F! (TINGS 
DUCTILE IRON 

HOT LINE O'^L-EYE—CLEVIS 

Hot line oval-eye clevis ex,',•, ' 
maintain proper towc 
vided lo accominodate not line (• 
section provides an ;ij.!;:v ••; .,; ( 

osed to 
. onouldcrs are pro- 

,-.' • •;•• '      .ivalcye 
.U! >.. .uviculalion- 

Material: Body—ductile iron, jjalvnnized 
Hardware—galvnni/ctl Sloel 
Cotter Pin-.aainless steel 

DUCTILE IRON 

• , L)IA 

-  DIAMETER 

HOEC 

HOEC202725 

.,.,rtIE 
b1RENGTH 
LBS. (KG) 

20,000 
(9,072) 

37H/4 
(^92.. 15) 

DIMENSION INCHES (MM) 

22-1/2 
(571.50) 

2 
(50.8) 

13/16 
(20.64) 

W 

1 
(25.4) 

PD 

5/8 
(15.88) 

APPROX. 
WT. EACH 
LBS. (KG) 

3.5 
(1.59) 
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SECTION TG TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
FORGED STEEL 

HOT LINE BALL CLEVIS 

^HUBSELLJ 

POWEH SYSTEMS, IMC. 

T12 

FORGED STEEL 

HBC » 
Hoi line bail clevises are used to atlacli ball and sock- 
el insulalors to oilier associated hardware wiihin an 
insulator siring. Shoulders are provided to aecom- 
modaie hot line tools. 

Material: Body—ductile iron, galvanized 
Clevis Pin—galvanized steel 
Cotter Pin—stainless steel 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS NCHES (MM) APPROX. 
WT. 

EACH 
LBS. (KG) 

A L B W PD SDIA TDIA 

HBC30 30,000 
(13.608) 

1-3/4 
(44.45) 

9-9/16 
(242.89) 

S-7/8 
(149.22) 

15/16 
(23.81) 

5/8 
(15.88) 

7/8 
(22.23) 

23/32 
(18.26) 

2.45 
(1.11) 

•HBC50 50,000 
(22,680) 

1-7/8 
(47.63) 

10-1/16 
(255.59) 

5-3/8 
(136.53) 

15/16 
(23.81) 

7/8 
(22.23) 

7/8 
(22.23) 

57/64 
(22.62) 

3.50 
(1.59) 

For use with class 52-3 and 52-5 insulalors per ANSI Spec. C-29.2-71 
• For use wim class 52-8 ana 52-11 insulalors per ANSI Spec. C-29.2-71. 

HARDWARE FITTINGS 
FORGED STEEL 

HOT LINE Y-CLEVIS BALL 

T 01AMCTIH 

I 

\i;V-il- 

|   '^$'J 

Fig. 2 

Hot line Y-clevis balls are used to at- 
tach ball and socket insulators to other 
associaied hardware wiihin an insula- 
tor string. Shoulders are provided to ac- 
commodate hot line tools and the benl 
boll in the Y-section provides an addi- 
tional point of articulation wiihin an as- 
sembly. 
Material: Body—galvanized steel 

Clevis Pin—galvanized steel 
Colter Pin—stainless steel 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) Fig 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) 

L B C PD SDIA TDIA 

HYBC30 30,000 
(13,608) 1 9-5/16 

(236.54) 
5-3/8 

(136.53) 
1-1/2 

(38.10) 
3/4 

(19.05) 
7/8 

(22.23) 
23/32 

(18.26) 
2.8 

(1.27) 

•HYBC5011 50,000 
(22,680) 2 11 

(279.40) 
6-13/16 
(173.04) 

1-11/16 
(42.86) 

7/8 
(22.23) 

7/8 
(22.23) 

57/64 
(22.62) 

4.42 
(2.00) 

MOTE:     For use wilh class 52-3 and 52-5 insulators per ANSI Spec. C-29.2-71 
•For use wilh class 52-8 and 52-11 insulators per ANSI Spec. C-29.2-7 

FORGED STEEL 

HOEB 

HARDWARE FITTINGS 
FORGED STEEL 

HOT LINE OVAL-EYE BALL 

Hot line oval-eye ball is used to attach ball and sock- 
et insulators to other associated hardware wiihin an 
insulator siring. Shoulders are provided to accom- 
modate hoi line tools. 

Material: Galvanized steel 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) 

A B L W SDIA TDIA 

HOEB30 30,000 
(13,608) 

11/16 
(17.46) 

2 
(50.80) 

11 
(279.40) 

1 
(25.40) 

7/8 
(22.23) 

23/32 
(18.26) 

2.31 
(1.05) 

NOTE:   For use with class 52-3 ana 52-5 insulalors per ANSI Spec. C-29.2-71. 
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POWEB SYSTEMS. IHC. 
T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 

EXTENSION STRAP 

SECTION TG 

Extension straps are used lo attaeh associated hard- 
ware and maintain proper lower clearance within a 
transmission assembly. The reduced delivery lime 
make extension straps an allraclive solution for your 
clearance applications. Because extension straps 
may be furnished in a variety of lengths, widths, 
thicknesses, as well as hole spacings, please contact 
factory for dimensional variations and different ulti- 
mate strengths. 

Material: Galvani7.ed steel 

STEEL 

ES 

CATALOG 
NUMBER 

ULTIMATE 
STENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) 
APPROX. WT.             1 

EACH LBS. (KG) 

A B D1 D2 W T L MIN. L 
ADD PER 

INCH 

ES307819L 30.000 
(13.608) 

1-1/8 
(28.58) 

1-1/8 
(28.58) 

15/16 
(23.81) 

15/16 
(23.81) 

2 
(50.8) 

3/4 
(19.05) MIN. 1" 

4" 

PLEASE 

SPECIFY 

2.62 
(1.19) 

.44 
(.60) 

ES407819L 40,000 
(18,144) 

1-1/2 
(38.1) 

1-1/2 
(38.1) 

15/16 
(23.81) 

15/16 
(23.81) 

2-1/2 
(63.5) 

3/4 
(19.05) 

3.67 
(1.66) 

.55 
(.25) 

ES607819L 60,000 
(27,216) 

2 
(50.8) 

2 
(50.8) 

1-1/8 
(28.58) 

1-1/8 
(28.58) 

2-1/2 
(63.5) 

1 
(25.4) 

5.60 
(2.54) 

.73 
(.33) 

ES807819L 80,000 
(36,288) 

2 
(50.8) (50.8) 

1-1/4 
(31.75) 

1-1/4 
(31.75) 

3 
(76.2) 

1 
(25.4) 

6.72 
(3.05) 

.87 
(.39) 

HARDWARE FITTINGS 
DUCTILE IRON 

CLEVIS EYE EXTENSION LINK 

Clevis eyes are used to cnn.u'Ci ticvis tongue insula- 
tors to various associated hardware and maintain 
conductor spacing in deadem! Cisscmblies. 

Material: Body—ductile iron, galvanized 
Hardware—galvan)7cci M-eel 
Cotter Pin—stainless steel 

r-   -JC 

-P 
)o( 

^ 
CEEL 

DUCTILE IRON 

CEEL 

DIMENSION INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) o. (KG) L B w C D DIA. 

829102000 20,000 
(9,072) 

10 
(254) 

1-1/8 
(28,58) 

13/16 
(20.64) 

5/8 
(15.88) 

7/8 
(22.22) 

11/16 
(17.46) 

3.9 
(1.77) 

CEEL093065 50,000 
(22,680) 

9-3/8 
(238.12) 

6 
(152.4) 

1 
(25.4) 

13/16 
(20.64) 

1-3/8 
(34.92) 

13/16 
(20.64) 

6.0 
(2.72) 

CEEL15506 50,000 
(22,680) 

15-5/8 
(396.87) 

2-1/« 
(53.98) (25.4) 

3/4 
(19.05) 

1-3/8 
(34.92) 

13/16 
(20.64) 

7.0 
(3.18) 
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SECTION TG TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
FORGED STEEL 

HOT LINE EXTENSION LINKS 

FORGED STEEL 

H/F 

PQWEH SYSTEMS. INC. 

T12 

Exlcnsion links urc forged froni high-strength steel and contain no welded joints. Be- 
cause of the variety of fittings and lengths, links are made only to order. Please specify 
by catalog number and length required. 

All links have shoulders to accommodate hot-line tools. Links are protected by a heavy 
coating of galvanizing. 

NOTES: Be sure to specify lengths in 1/2V increments. Example: HOO4{P05 for 
20-1/2" long. 

Normal manufacturing tolerances: Up to 50 inches—±1 inch. 
Above 50 inches—±2%. 

IDENTIFICATION 

ULTIMATE 
STRENGTH 
LBS. (KG) 

Chain Eye/Chain Eye 

Clevis Eye 

Y-Clevis Eye 

Chain Eye/Eye 

Clevis/Clevis 

Chain Eye/Clevis 

Chain Eye/Y-Clevis 

Clevis/Ball 

Y-Clevis/Ball 

Chain Eye/Ball 

30,000 
(13.608) 

40,000 
(18,144) 

60,000 
(27,200) 

80,000 
(36,283) 

30,000 
(13,608) 

SHAPE AND 
ORIENTATION OF ENDS 

30,000 
(13,608) 

30,000 
(13.608) 

30,000 
(13,608) 

30,000 
(13,608) 

50,000 
(22,680) 

30,000 
(13,608) 

50,000 
(22,680) 

30.000 
(13,608) 

30,000 
(13.608) 

50,000 
(22.680) 

30,000 
(13,608) 

50,000 
(22,680) 

CATALOG 
NUMBER 

HOO30L 

HOOT30L 

HOO40L 

HOOT40L 

HOO50L 

HOOTS0L 

HOO80L 

HOOT80L 

FHCE30L 

FHCE30L90 

FHYC630L 

FHYCE30L90 

FOPE30L 

FOPE30L90 

FHCC30L 

FHCC30L90 

FHOEC30L 

FHOEC30L90 

FHOEC50L 

FHOEC50L90 

HYCOE30L 

HYCOE30L90 

HYCOE50L 

HYCOE50L9Q 

HBC30L 

HYBC30L 

HYBC50L 

HOEB30L 

HOEB50L 

FIGURE 

5&9 

78,9 

2& 9 

AVAILABLE RANGE 
OF LENGTHS 

MINIMUM 
INCHES (MM) 

2&5 

3&6 

2&7 

3&8 

5& 10 

7& 10 

8& 11 

1 & 10 

3S 11 

12 
(304.80) 

12 
(304.80) 

13 
(330.20) 

14 
(355.60) 

11 
(279.40) 

11 
(279.40) 

11 
(279.40) 

12 
(304.80) 

11 
(279.40) 

12 
(304.80) 

11 
(279.40) 

14 
(355.60) 

10 
(254.00) 

11 
(279.40) 

11 
(279.40) 

11 
(279.40) 

11 
(279.40) 

MAXIMUM 
INCHES (MM) 

144 
(3.658) 

144 
(3,658) 

144 
(3,658) 

144 
(3,658) 

144 
(3.658) 

144 
(3.658) 

144 
(3.658) 

144 
(3,658) 

144 
(3.658) 

144 
(3.658) 

144 
(3,658) 

144 
(3.658) 

144 
(3,658) 

144 
(3,658) 

144 
(3.658) 

144 
(3,658) 

144 
(3,658) 

APPROX. 
PACKED WEIGHT' 

PER 100 
MINIMUM 
LENGTH 

POUNDS (KG) 

383 
(174) 

383 
(174) 

536 
(243) 

616 
(279) 

366 
(166) 

369 
(167) 

294 
(133) 

372 
(169) 

357 
(162) 

527 
(239) 

451 
(205) 

451 
(205) 

272 
(123) 

342 
(155) 

442 
(200) 

323 
(147) 

430 
(195) 

le'feno •xrpag^oSmenSons9,h- ^ ,0 ""^ "^ ^ 10° PieCeS' 28 """^ Per inCh ,t" number HOO80L ^ HOOT801- *" """^ • " Pounds per lr>ch. 
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POWEB SYSTEMS. INC. 
T1Z 

TRANSMISSION CONNECTORS 
SECTION TG 

FORGED STEEL 

•<.•   OIA 

i-O 

Chair. Eye 
Jllimalo Slrength—30.000 Lbs, 

FIGURE 1 

l-O 

Cham Eye 
Ullimale Slrength—40.000 LOs, 

FIGURE 2 

-Z«X 
r> 

T 

\~J 

^/? 
i± 

Cham Eye 
Ultimate Strength—60.000 Lbs. 

FIGURE 3 

^ 
2'/,- 

1 
11- 

r\ 

^T    5 
JOS 

— 1 'V — 

Chain Eye 
Ultimate Strength—80.000 Lbs 

FIGURE 4 

1 1"/..- 

Ultimate Strength—30.000 Ltc. 
Will connect with ANSI Class 

52-4 and Class 52-6 insulators. 

FIGURE 5 

m 
YK 

1 

<s. 

Clevis 
Ullimalo Strength—50.000 tbs. 

Will connect w.lti ANSI Class 
52-12 insulators. 

FIGURE 6 

 4 5" 

/             zy..- 

*mK\ T \ 

LE
N

G
TH

 

=>- 
Y Clevis 

Ullimale Strength—30.000 Lbs. 

FIGURE 7 

V-Clevis 
Ultimate Strength—50.000 Lbs. 

FIGURE 8 

HT 
tf^ 

...J1 ...-..^a 

Ullimale Strengih—30.000 Lbs. 
WJ!! connoa with ANSI Class 

524 and Class 52-6 insulators. 

FIGURES 

O 
^ 

<£> 
Ultimate Strength—30.000 Lbs. 

ANSI Class 52-3 and Class 52-5. 

FIGURE 10 

r 

'/.'• - 

t 

r "S 
Ball 

Ultimate Strength—50.000 Lbs. 
ANSI Class 52-8 and Class 52-11. 

FIGURE 11 
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SECTION TG 

FORGED STEEL 

TB 

Try, 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
FORGED STEEL 
TURNBUCKLES 

PQWEB SYSTEMS, IKC. 

T12 

Tumbucklcs ;irc used as adjustable extension links lo maintain prop- 
er lower clearance on assemblies at lower end. 

Safe working load is 20% of ultimate Strength rating shown. 

Turnbuckles are not supplied with jam nuts for locking in position. 

Jaw ends are supplied with clevis pin and humpback cotter pin. 

Material: Galvanized forged steel 

Note:      When ordering replace XX with Type in Cat. No. Example: 
TB58EE6 for eye-eye end fittings with 6" take up. 

Add "LN" if jam nuts are required. 
Add "BNK" if boll nut and cotter pin are required. 
All 3/8" sizes must be ordered with "BNKLN" 

rTG-24 
CATALOG 
NUMBER 

DIAMETER a 
TAKE UP—IN. (MM) 

AVERAGE COUPLING LENGTH 
CLOSED—IN. (MM) 

WT. EACH—POUNDS (KG)                          | 

EYE-EYE JAW-EYE JAW-JAW 

TB58XX6BNKLN 5/8X6 
(15.88)052.4) 

14 
(355.6) 

2.74 
(1.24) 

2.35 
(1.06) 

3.02 
(136) 

TB5aXX12BNKLN 12 
(304.8) 

20 
(508.0) 

3.50 
(1.58) 

3.78 
(1-70) 

3.38 
(152) 

m TB34XX6 3/4X6 
(19.05) (152.4) 

15-7/16 
(392.1) 

3.89 
(1.75) 

3.87 
(1.74) 

4.11 
(1.85) w TB3«XX12 12 

(304.8) 
21-7/16 
(544.5) 

5.43 
(2.44) 

5.36 
(2.41) 

5.65 
(2.54) 

TB34XX18 18 
(457.2) 

27-7/16 
(696.9) 

7.25 
(3.26) 

7.00 
(3.15) 

7.00 
(3.15) 

TB78XX12 7/8 X 12 
(22.23) (304.8) 

22-3/4 
(577.9) 

8.1 
(3.65) 

8.00 
(3.6) 

8.17 
(3.68) 

TB78XX18 18 
(457,2) 

28-3/4 
(730,3) 

9.25 
(4,16) 

9.75 
(4.39) 

9.13 
(4.11) 

TB1XXS 1 X6 
(25.4) (152.4) 

18-13/16 
(477.8) 

9.33 
(4.2) 

8.92 
(4.01) 

9.75 
(4.39) 

TB1XX12 12 
(304.8) 

24-13/16 
(630.3) 

11.93 
(5.37) 

11.20 
(5.04) 

12,00 
(5.40) 

TB1XX18 18 
(457.2) 

30-13/16 
(782.7) 

14.00 
(6.30) 

13.30 
(6.00) 

14.00 
(6.30) 

TB1XX24 24 
(609.6) 

36-13/16 
(935.1) 

17.25 
(7.76) 

17.00 
(7,65) 

17.00 
(7.65) 

TB114XX12 1-1/4X12 
(31.75) (304.8) 

27-5/16 
(6938) 

16.50 
(7.43) 

20.00 
(90) 

21.50 
(9.68) 

T8114XXie 18 
(457.2) 

33-5/16 
(846.2) 

23.00 
(10.35) 

24,18 
(10.88) 

24.25 
(10.91) 

T8114XX24 24 
(609.5) 

39-5/16 
(998.6) 

24.00 
(10.80) 

28.40 
(12.78) 

28.00 
(12.60) 

TB112XX12 1-1/2X12 
(38.1) (304.8) 

29-3/16 
(741.4) 

27.50 
(12.4) 

28.99 
(13.05) 

30,05 
(13.52) 

TB112XX18 18 
(457.2) 

35-3/16 
(393.8) 

31.00 
(13.95) 

35.00 
(15.75) 

36,75 
(16.54) 

TB112XX24 24 
(609.6) 

41-3/16 
(1046) 

37.50 
(16.88) 

39.18 
(1763) 

40.67 
(18.36) 

TG-24 
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POHEB SYSTEMS. INC. 

T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
FORGED STEEL 

TURNBUCKLES (CONTINUED) 

SECTION TG 

DIMENSIONS INCHES (MM) 
ULT. SIR. 

RATING—LBS. A B C D E F G H 

5/8 
(15.88) 

1-5/16 
(33.34) 

1/2 
(12.70) 

3/4 
(19.05) 

1/2 
(12.70) 

1-1/32 
(26.16) 

3-1/2 
(88.90) 

1-5/16 
(33.34) 

17,500 
(7.938) 

3/4 
(19.05) 

1-1/2 
(38.1) 

5/8 
(15.88) 

15/16 
(23.81) 

9/16 
(14.29) 

1-9/32 
(32.54) 

4-1/8 
(104.78) 

1-5/8 
(41.28) 

26,000 
(11,793) 

7/8 
(22.23) 

1-3/4 
(44.45) 

3/4 
(19.05) 

1-1/8 
(28.58) 

11/16 
(17.46) 

1-15/32 
(37.31) 

4-27/32 
(123.03) 

1-7/8 
(47.63) 

36,000 
(16,329) 

1 
(25.4) 

2-1/16 
(52.8) 

7/8 
(22.23) 

1-3/16 
(30.16) 

25/32 
(19.84) 

1-21/32 
(42.07) 

5-17/32 
(140.49) 

2-1/8 
(53.98) 

50,000 
(22,680) 

1-1/4 
(31.75) 

2-13/16 
(71.44) 

1-1/8 
(28.58) 

1-3/4 
(44.45) (25.4) 

2-3/32 
(53.18) 

7-3/16 
(182.56) 

2-5/8 
(66.68) 

76,000 
(34,473) 

1-1/2 
(38.10) 

2-13/16 
(71.44) 

1-3/8 
(34.93) 

2-1/16 
(52.8) 

1-1/16 
(26.99) 

2-15/32 
(64.29) 

7-7/8 
(200.03) 

3-1/8 
(79.38) 

107.000 
(48,534) 

EYE 

D(M&NSIONS INCHES (MM) 
ULT. STR. 

RATING—LBS. (KG) A B c 0 E 

5/8 
(15.88) 

7/8 
(22.23) 

1/2 
(12.70) 

1-3/4 
(44.45) 

3-7/8 
(98.43) 

17,500 
(7.938) 

3/4 
(19.05) (25.4) 

s/a 
(15.88) 

2-1/8 
(53.98) 

4-11/16 
(119.06) 

26,000 
(11.793) 

7/8 
(22.23) 

1-1/4 
(31.75) 

3/4 
(19.05) 

2-3/8 
(60.33) 

5-1/4 
(133.35) 

36,000 
(16.329) 

1 
(25.4) 

l.'-5 -7/8  
(22.23) 

3 
(76.20) 

6-3/8 
(161.93) 

50,000 
(22,680) 

i-        , 
1-13/16 

1                  1-1/8 
(28.58) 

3-9/16 
(90.49) 

7-3/4 
(196.85) 

76,000 
(34,473) 

j                   1-1/? 1-1/4 
(31.75) 

4-1/8 
(104.78) 

8-5/8 
(219.08) 

107,000 
(48.534) 

ANDERSON 
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SECTION TG TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE/STEEL 

YOKE PLATE 

POWEB SYSTEMS. IMC. 

T12 

DUCTILE/STEEL 

YPD 
(DELTA CONFIGURATION) 

These yoke plates may be used lo bundle two conduc- 
lors in suspension application with a single string of 
insulators. They also may be used in deadend applica- 
tions with two strings of insulators and one deadend 
clamp. 

Type YPD may be furnished in a variety of sizes, hole 
spacings, ultimate strengths. For yokes with corona 
ring mounting provision, consult factory. 

Material: Ductile iron, galvanized or steel aalvanized. 
1 1/4" DIAMETER 

4 HOLES 

CATALOG NUMBER YPDS024685 
ULTIMATE STfiENGTH-50,000 LBS. (APEX HOLE) 

DUCTILE 

1 I/4"DIAMCTER 
5 HOLES 

i^ 

CATALOG NUMBER YPD3018437-3 
ULTIMATE STRENGTH—30,000 LBS. (APEX HOLE) 

DUCTILE 

CATALOG NUMBER 971114001 
ULTIMATE STRENGTH—72,000 LBS. (APEX HOLE) 

STEEL 

1 1/4" DIAMETER    O 
4 HOLES 

0 
3/4" 

CATALOG NUMBER YPD3015238-2 
ULTIMATE STRENGTH—30,000 LBS. (APEX HOLE) 

DUCTILE 

1 1/4" DIAMETER 
5 HOLES 

-f    fl 

CATALOG NUMBER YPD4018342-4 
ULTIMATE STRENGTH-40,000 LBS. (APEX HOLE) 

DUCTILE 

^L 
3/4" 

1 1/4" DIAMETER 

M-DIAMETER 

4% 
I 

4 

CATALOG NUMBER YPD8018475 
ULTIMATE STRENGTH—80,000 LBS. (APEX HOLE) 

DUCTILE 

15/1G- DIAMETER 

11/16-DIAMETER 
2 HOLES 

CATALOG NUMBER YPD402446S 
ULTIMATE STBENGTH-40,000 LBS. (APEX HOLE) 

DUCTILE 

1 1/4" DIAMETER 
4 HOLES 

1 1/8" DIAMETER 

CATALOG NUMBER YPD5018549-1 
ULTIMATE STRENGTH—50,000 LBS. (APEX HOLE) 

DUCTILE 

1 1/16" DIAMETER 

15/16" DIAMETER 
HOLES 

CATALOG NUMBER 947604001 
ULTIMATE STRENGTH—80,000 LBS. (APEX HOLE) 

STEEL 

CATALOG NUMBER 796034001 
ULTIMATE STRENGTH—60,000 LBS. (APEX HOLE) 

STEEL 

-1,1/£L 1 3/16" DIAMETER 
U   1 1/4" DIAMETER\.     .+. 

1/4- DIAMETER 

15/16" DIAMETER 
3 HOLES 

-J   _ 
3/4" 

1 l/S-OIAMETER 
2 HOLES 

CATALOG NUMBER YPD60183771 CATALOG NUMBER 951544001 
ULTIMATE STRENGTH-eO.OOO LBS. (APEX HOLE)      ULTIMATE STRENGTH—100,000 LBS. (APEX HOLE) 

DUCTILE STEEL 

TG-26 
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POWEB SYSTEMS. IHC. 

T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE/STEEL 

YOKE PLATE 

SECTION TG 

(RECTANGULAR CONFIGURATION) 
These yoke plates are used with a double string of in- 
sulators to deadend a two conductor bundle. 

DUCTILE/STEEL 

YPR 

Type YPR yoke plates may be furnished in a variety of 
sizes, hole spacings, ultimate strengths and provisions 
for mounting corona rings. 

Material: Ductile iron, galvanized or steel galvanized. 

-©• 

<§> 

31V 
THICK 

1" DIAMETER 
5 HOLES 

r?v 

Ductile 
CATALOG NUMBER-YPR3024508 
ULTIMATE STRENGTH-30,000 LBS. 

PER INSULATOR ATTACHMENT HOLE 
LIFTING HOLE RATING-10.000 LBS. 

15/16" D/    I- 

11/16" D 
2 HOLES 

i (—1-1/2- 
~li 

1-1/4" O 
2 HOLES 

— (5) 
1-3/4" 

18" 
2 HOLES Js 

© 

© 
-J 

HEX CAP SCREWS (4) • 

Steel 
CATALOG NUMBEH-976113002 

ULTIMATE STRENGTH-30.000 LBS. 
PER INSULATOR ATTACHMENT HOLE 

^oU 
r""-! 

<D O f O 

GJ^CK   ^l 

:>   ll- 6" 

\o-H- 
1-1/4" DIAMETER 

8 HOLES 

Ductile 
CATALOG NUMBEH-YPR30187221 
ULTIMATE STRENGTH-30.000 LBS. 

PER INSULATOR ATTACHMENT t: "  k 
CONTACT FACTORY FOR LIFTI^tj h.ud RATJNG 

, HEX CAP SCRE-WS (4) 

1-1/B"0 
,4 HOLES 

1-3/16" D7 
4 HOLES 

Steel 
CATALOG NUMBER-929333002 

ULTIMATE STRENGTH-40,000 LBS 
PER INSULATOR ATTACHMENT HOLE 

... 
I -- .-.i./p 
3/4" THICK 

1? 

^US 

^l/B' DIA. HOLE 
(6 REOD) 

^uctile 
^ cMUMBER-YPH30ltSll§ 

.. rER ATTACHMENT H&,t^m.%^ L§§- 
LIFTING HOLE RATiriO-3'6 666 LBS 

CONTACT FACTOHY FOR OTHER 
SIZES AND VARIATIONS 

1/2". 
-ir -4-l/2Sf4-l/2V4-l/2". 

1: 

3/4" 

^ 

15/16" D 
1 HOLES 

0 @  
6-3/4" -~l 

HEX CAP 
SCREWS (4) 

V- ® 

1         -J    ,—1.1/2 
i-i-m.— Q  

-    3/4" 1KICK    0 ^ 

<S ® 
13/16" Dy 
4 HOLES 18 J 

O   o ' ' ' 

Steel 
CATALOG NUMBEH-950213002 

ULTIMATE STRENGTH-SO.OOO LBS. 
PER INSULATOR ATTACHMENT HOLE 

L: ip- 
1/2"-13UNC .015  15/16" DIAMETER 

*-4 HOLES    7 HOLES—' 

Ductile 
CATALOG NUMBER-YPR6019401 
ULTIMATE STRENGTH-60,000 LBS. 

PER INSULATOR ATTACHMENT HOLE 
§ONTACT FACTORY FOR LIFTING HOLE RATING 

ANDERSON 
.TG-27 
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SECTION TG TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
ALUMINUM 

TRANSMISSION CORONA RINGS 

PDWEB SYSTEMS. IKC. 

.   T12 

ALUMINUM 

TCR 

X^——SftS ftfC- 

Type TCR corona rings are primarily used on deadend 
assemblies to grade die lower insulators on a sirina and 
shield the associated hot line hardware from corona 
and RIV. Type TCR corona rings are lahricated in a 
variety of sizes, shapes and mounting angles, depend- 
ing on the system voltage and deadend assembly type. 

Coniact factory, with deadend assembly details, for as- 
sistance in specifying a specific TCR rinu catalog 
number. 

Material: Sandblasted 6061-TI or6063-T4al ummum 

HARDWARE FITTINGS 
DUCTILE/STEEL 

YOKE PLATE 
(VEE CONFIGURATION) 

• 
DUCTILE/STEEL 

YPV 

These yoke plates are used with a VEE siring of insu- 
lators to attach a two conductor bundle. 

Type YPV yoke plates may be furnished in a variety of 
si/.es, hole spacing, ultimate strengths, insulator attach- 
ment angles and provisions for mounting corona rings. 

Material: Ductile iron, galvanized or steel, galvanized. 

TAPPED  . / Al/ V 
(4 HOLES) \/ -•      J'^CK 

TV -      ' /<><'• 
[Oy '      v   V 

Ductile 
CATALOG NUMBER-YPV301 72591 

(with (4) 1/2"-l3 holes) 
CATALOG NUMBER-YPV301 72592 

(wilhoul (4) 1/2--13 holes) 
ULTIMATE STHENGTH-30.000 LBS. PE.R INSULATOR 

ATTACHMENT HOLE AT INDICATED ANGLE 
CONTACT FACTORY FOR LIFTING HOLE RATING 

TG-28 

ANDERSON 

Steel 
CATALOG NUMBER-930064004 

ULTIMATE STRENGTH-40.000 LBS 
PER INSULATOR ATTACHMENT HOLE 

AT INDICATED ANGLE 

November 2006 
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POWEB SYSTEMS. IHC. 

T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE STEEL 

YOKE PLATE 
(CRESCENT CONFIGURATION) 

These yoke plates are used to bundle two conductors 
with a single and VEE siring of insulators and main- 
lain the proper running angle of the line. 

Type YPC yoke plates may be furnished in a variety 
of sizes, hole spacing, ultimate strengths and insula- 
tor attachment angles. 

Material: Ductile iron, galvanized or steel, tialvanized. 

SECTION TG 

DUCTILE/STEEL 

YPC 

*. i*' DiAMS'EH 

1 t^- o 
->o 

-0+ 

Ductile 

1 1/4J DtA MOLE WTH 

'^rXiS'CHAMDCROOTVt 

SOftS i< H£CrO) 

13rirPlAMCLf 

CATALOG NUMBER—YPC30174241 
ULTIMATE STRENGTH-^0.000 LBS. PER INSULATOR 

ATTACHNCNT HOL£ AT INDICATED ANGLE 
CONfTACT FACTORY FOR LIFTING HOLE RATING 

Steel 
CATALOG NUMBER-945834005 

ULTIMATE STRENGTH-50.000 LBS. PER INSULATOR 
ATTACHMENT HOLES AT INDICATED ANGLE 

CONTACT FACTORY FOR LIFTING HOLE RATING 

Ductile 
CATALOG NUMBER—YPC4024534 

ULTIMATE STFCNGTH—40.000 LBS. PER INSlAATOR 
ATTACHMENT HOLE AT INDICATED ANGLE 

CONTACT FACTORY FOR UFTING HOlf RATWa 

Steel 
CATALOG NUMBER-YPC509378 

ULTIMATE STRENGTH-50.000 LBS. PER INSULATOR 
ATTACHMENT HOLES AT INDICATED ANGLE 

CONTACT FACTORY FOR LIFTING HOLE RATING 

ANDERSON November 2006 
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SECTION TG 

POWEB SYSTEMS. INC. 

T12 

DUCTILE IRON 

YPQ 

DUCTILE IRON 

YPQB 

TG-30 

TRANSMISSION CONNECTORS 
THUBBELLI 

HARDWARE FITTINGS 
DUCTILE IRON 
YOKE PLATE 

(OUADRUPLE CONFIGURATION) 

These yoke philes are used 10 bundle fourconduclors 
with a VEE siring of insulators. 

Type YPQ yoke plates may be furnished in a variety 
ol sizes, hole spacing, ultimate strengths and insula- 
tor altachmeni angles. 

Material: Ductile iron, galvanized. 

TYPICAL YPO40 

I'VDIAMETEB 
1 HOLES 

I   ;/A /^-^-^ \ 
U              -tV/     '••..• DIAME TER    \G) 

_ ,_             ^-^              J HOLES             X^/ 
v.- " '8"  

CATALOQ NUMBER—YPG4023742 
JLTIMATE STREMGTH_40.000 LBS   PER INSULATOR ATTACHMENT MOLE AT INDICATED ANGLE 

CONTACT FACTORY FOR LIFTNG HOLE RATING 

HARDWARE FITTINGS 
DUCTILE IRON 
YOKE PLATE 

(QUADRUPLE-BATWING CONFIGURATION) 

These yoke plates are used to bundle tour conductors 
with a double VEE string of insulators. 

Type YPQB yoke plates may be furnished in a vari- 
ety of sizes, hole spacings, ultimate strengths and in- 
sulator attachment angles. 

Material: Ductile iron, ealvanized. 

•45       TYPICAL YPO840 

l-WDIAMETER 
9 HOLES 

/, o. 9/16" OlAMCItR ViT. )    ^s^- / / 

2 HOLES 
•3 

DIAMETER  \ •' 
' HOLES 

CATALOG NUMBER-YPGB25Z3584 
ULfMATE ST RKNGTH-25^00 L3S   PER INSUUTOR ATTACHMENT HOLE AT INDICATED ANGLF 

CONTACT FACTORY FOR LIFTING HOLE RATING 

CONTACT FACTORY FOR OTHER SIZES AND VARIATIONS 

ANDERSON November 2006 
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POWEH SYSTEMS, 1HC. 

T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 
YOKE PLATE 

(TEE CONFIGURATION) 

These yoke plaies are used lo bundle three eonduc- 
lors wiih a V1EE sirinu of insulators. 

SECTION TG 

DUCTILE IRON 

YPT 

Type YPT yoke plaies may be furnished in a variety 
of sizes, hole spacing, ultimate strengths, and insula- 
tor attachment angles. 

Material: Ductile iron, uulvanized. 

OS/ 

O •' ' so 
\ • 

0^ 

j 1.1/4-oiAMcreFi 
: 6 HOLES 

115/16" DIA lOLE 
^ I—g/lS" DIAMETER 

? HOLES 

-1 
3/4" 2-3/4" 

CATALOG NUM8EH—yPT«236671 
ULTIMATE STRENGTH—40.000 LBS. PER INSUmTOR 

ATTACHMENT HOLE AT INDICATED ANGLE 
CONTACT FACTORY FOR LIFTING HOLE HATING 

HARDWARE FITTINGS 
DUCTILE IRON 
YOKE PLATE 

(TEE-BATWING CONFIGURATION) 

These yoke plates arc used 10 bundle three conduc- 
tors with a double VEE string of insulators. 

Type YPTB yoke plates may be furnished ;i a vari- 
ety of sizes, hole spacing, ultimate strengths, and in- 
sulator attachment angles. 

Material: Ductile iron, <!••'      : -d. 

CATALOG NUMBER—VPTB3213474 
ULTIMATE STRENGTH-^?500 LBS PER INSULATOR ATTACHMENT HOLE AT INDICATED ANGLE 

ggttfTACT FACTORY FOR LIFTING HOLE RATING 

DUCTILE IRON 

YPTB 

-TG-31 
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SECTION TG 

STEEL 

YPX 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
STEEL 

YOKE PLATE 
(CROSS CONFIGURATION) 

POWEB SYSTEMS. IHC. 

T12 

These yoke plates arc used with a triple siring ol: in- 
sulators to deadend a three conductor bundle. 
Type YPX yoke plates may be furnished in a variety 
of sizes, hole spacing, ultimate strengths, and have 
the provisions for mounting corona rings 

Material: Steel 

- TG.32 

]HOl£S 

CATALOG NUMBER-YPX906916 
ULTIMATE STRENeTH-90,000 LBS, PER TOWER ATTACHMENT HOLE 

CATALOG NUMBER—YPXt507770 
ULTIMATE STRENGTH-150,000 LBS. PER TOWER ATTACHMENT HOLE 

CONTACT FACTORY FOR OTHER SIZES AND VARIATIONS 

TG-32 
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POWEB SYSTEMS. 1HC. 

T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE IRON 
YOKE PLATE 

(TENSION-ADJUSTMENT CONFIGURATION) 
Type TPTA tension-adjusting yoke plates are used to 
attach associated deadend hardware and maintain 
desired line tension. Adjustments are made by vary- 
ing the assembly altachmenl point with the use of a 
CEEL093065 or similar part. 

SECTION TG 

• 

DUCTILE IRON 

YPTA 

Material: Ductile iron ealvanized 
ASStMBLY/UlACKMENT 

sf        1'OIMi ^ ,.-•• 

''P 0 cN 
; -\ r,   ,            ,^\^.,.sTtp 
\ 1         - - ^t      ^   ^-o 

1     , 
OTHER HOLe^ ' 

1     1   .->* —    '''       '^ ; 
NOT SHOWN ^ TOWEP/     i- .              .,•' 

TOR CLARITV Al TACHMENT 
POINT                 __ 

FIG  I 

CATALOG 
NUMBER 

ULTIMATE 
STRENGTH 
LBS. (KG) 

FIG. 
NO. 

DIMENSIONS INCHES (MM) 
APPROX. 
WT. EACH 
LBS. (KG) A B 0 (DIA) 

TOTAL 
ADJUSTMENT STEP 

YPTA4025052 40,000 
(18,144) 2 

  
2-1/2 
(63.5) 

5 
(127.0) 

13/16 
(20.64) 

2-1/2 
(63.5) 

1/2 
(12.70) 

6.9 
(3.13) 

HARDWARE FITTINGS 
DUCTILE IRON 
YOKE PJLATE 

(TENSION ADJUSTMENT CLEVIS) 
DUCTILE IRON 

YPTAC 

Type YPTAC tension adjusting yoke plates accused 
to attach associated deadend han'- „4tf) maintain 
desired line tension. Clevr • . ..^udeiid clamps at- 
tach directly to y.'. .',; ,an the- ' ached to as- 
sociate^ uurdwarc. 

Material: Body—ductile iron 
Clevis Pin—galv.ih./xJ Slcel 
Cotter Pin—stainless steel 

A ^7  /'^ 

ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) 
APPROX. 
WT. EACH 
LBS. (KG) 

i-ATALOG 
NUMBER A B C W PD DIA. 

TOTAL 
ADJUSTMENT STEP 

YPTAC5024658 50.000 
(22,680) 

5-1/2 
(139.70) 

4-1/2 
(114.30) 

2.0 
(50.8) 

1 
(25.40) 

3/4 
(19.05) 

1 
(25.40) 

1/2 
(12.70) 

7.5 
(3.40) 

YPTAC5012927• 50,000 
(22,680) 

10^1/4 
(260.4) 

7-3/4 
(196.9) 

3-7/16 
(87.31) 

7/8 
(22.22) 

3/4 
(19.05) 

2-1/2 
(63.50) 

1/2 
(12.70) 

12.5 
(5.68)        - 

' Yoke has 5 adjustment holes. 
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SECTION TG 

ALUMINUM 

YPW 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
ALUMINUM 

BUNDLING YOKE 
(WISHBONE CONFIGURATION) 

POWEB SYSTEMS. IHC. 

T12 

,/ 
,3? 

JJ^  
f=^ 

l CAD DIAGRAM 

ULTIMATE STBENSTH 

^-—««• -'B,—<3 

'» 
•JJ- ULTIMATE STBENOTH 

li    3  

Type YPW yokes are used to venically bundle con- 
ductors on new or rehuill lines...consequently, inl'or- 
malion as to conductor sizes, lypes of armor rod. \f 
used, conductor spacing, ultimate strengths and ex- 
isting clamp details must be given at time of order- 
ing. YPW yokes are designed for use with Anderson 
clamps. Because YPW yokes may be furnished in a 
variety of sizes, conductor spacing, and ultimate 
strengths for both low voltage and EHV application, 
please contact factory for more details. 

Material: Yoke Plate—356-T6 aluminum alloy 
Clevis Pin—galvanized steel 
Cotter Pin—stainless steel 

cd  ULTIMATE STRENGTH 

^ 

CATALOG 
NUMBER 

CLAMPING RANGE ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) APPROX. 
WT. EACH 
LBS. (KG) 

MIN MAX C D E H PD1 PD2 

YPW121189 
.70 

(17.78) 

1.18 

(29.97) 
12.000 
(5.443) 

2-1/2 

(63.50) 

2-1/2 

(63.50) 

9 

(228.60) 

2-9/16 

(65.09) 

5/8 

(15.88) 

5/8 

(15.88) 

2.9 

(1.32) 

YPW3011B18 
.70 

(17.78) 

1.18 

(29.97) 
30,000 

(13.608) 

2-1/2 

(63.50) 

2-1/2 

(63.50) 

18 

(457.20) 

2-5/8 

(69.85) 
5/8 

(•,5.88) 
5/8 

(15.88) 
4.5 

(2.04) 

YPW1513912 
.90 

(22.86) 
1.39 

(35.31) 
15.000 
(6.804) 

3 

(76.20) 
3 

(76.20) 
12 

(304.80) 
2-5/8 

(69.85) 
5/8 

• (15.88) 
5/8 

(15.86) 

1.8 

(.82) 

YPW1513918 
1.25 

(31.75) 

1.39 

(35.31) 
15,000 

(B.804) 
3 

(76.20) 

3 

(76.20) 

18 

(457.20) 
2-5/8 

(69.85) 
5/8 

(15.88) 
5/8 

(15.88) 
2.0 

(.91) 

YPW121629 
1.10 

(27,94) 
1.62 

(41.15) 
12,000 

(5.443) 
3 

(76,20) 
3 

(76.20) 
9 

(228.60) 
3 

(76.20) 
5/8 

(15.88) 
5/8 

(15.88) 
2.0 

(.91) 

YPW1516212 
1.10 

(27.94) 
1.62 

(41.15) 
15.000 

(6.804) 
3 

(76.20) 
3 

(76.20) 
12 

(304.80) 
2-27/32 

(72.23) 
5/8 

(15.88) 
5/8 

(15.88) 
2.5 

(1.13) 

YPW151829 
1.25 

(31.75) 

1.82 

(46.23) 
15,000 

(6.804) 
3-1/4 

(82.55) 
3-1/4 

(82.55) 
9 

(228.60) 
3-1/8 

(79.38) 
5/8 

(15.88) 
5/8 

(15.88) 
3.3 

(1.50) 

YPW1518218 
1.25 

(31.75) 

1.82 

(46.23) 
15,000 

(6.804) 
3-1/4 

(82.55) 
3-1/4 

(82.55) 
18 

(457.20) 
3-1/8 

(79.38) 

5/8 

(15.88) 

5/8 

(T5.83) 
3.65 

(166) 

YPW2518218 
1.25 

(3175) 
1.82 

(46.23) 
25,000 

(11.340) 
3-1/4 

(82.55) 
3-1/4 

(82.55) 
IB 

(457.20) 

3-1/4 

(82.55) 
5/8 

(15,88) 
5/8 

(15.88) 
3.9 

(1.77) 

YPW1S20412 
1.40 

(35.56) 

2.04 

(51.82) 
15,000 

(6.804) 
3-17/32 

(89.69) 
3-17/32 

(89.69) 

12 

(304.80) 
3-5/16 

(84.14) 
5/8 

(15,88) 
5/8 

(15.88) 
2.9 

(1.32) 

YPW1525212 
2.00 

(50.80) 

2.52 

(64.01) 

15,000 

(6.804) 

4-1/4 

(107.95) 

4-1/4 

(107.95) 

12 

(304.80) 

4-1/4 

(107.95) 
5/8 

(15,88) 

5/8 

(15.88) 

3.4 

(1.54) 

Add suffix "BNK" for bolts, nuts and keys. 
NOTE:      YPW—For use with HAS Clamps having clamping ranges listed. 
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POWEB SYSTEMS, INC. 

T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
ALUMINUM 

YOKE PLATE 
(JUMPER) 

SECTION TG 

These jumper yokes are used to bundle two. three, or 
four conductors with a single siring of insulators on 
a deadend tower. All jumper yokes have the provi- 
sion for adding hold down weights. 

Type YPJ Yoke plates may he furnished in a variety 
of conductor sizes and configurations. 

Material: 356-T6 Aluminum Alloy 

ALUMINUM 

YPJ 

t v.-DIAMETER 
"Ai" DIAMETER 

CABLE RANGE 2 HOLES 
.974-.1.2Sr 

^ FOR HOLD DOWN 
WEIGHTS SEE NEXT PAGE 

CATALOG NUMBER—YPJ21018215 
ULTIMATE STRENGTH—10.000 LBS. PER INSULATOR ATTACHMENT HOLE 

• 

CABLE RANGE 
t,S0<r-t.76J- 

t—S—] 

FOR HOLD DOWN 
WEIGHTS SEE NEXT PAGE 

CATALOG NUMBER—YPJ310244M 
- ITRENQTH-^ig.QQ? LB?. PEB INSULATOR ATTACHMENT HOLE 

TAJ i FACTOPV POR OTHER SIZES AND VARIATIONS 

.TG-35 
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SECTION TG 

CAST IRON 

HDWR 

"*• 
c 

i 

f \ 

"" "> ,••• 

. ._ ̂  
'••' 

w 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
CAST IRON 

HOLD DOWN WEIGHT 
(RECTANGULAR CONFIGURATION) 

LHUBBEUJ 

POWER SYSTEMS, IKC. 

T12 

J.'4' DIAMFTER 

Rectangular hold down weights may be attached to 
jumper yokes to add weighi to the jumper assembly 
in various iaciemcnls. 

Material: Cast iron, galvanized 

CATALOG 
NUMBER 

DIMENSIONS 
INCHES (MM) 

C 

APPROX. 
WT. EACH 
LBS. (KG) W L 

HDWR50182041 2-1/2 
(63.50) 

8-5/8 
(219.08) 

5/8 
(15.88) 

50 
(22.68) 

HDWR75182045 4-3/4 
(120.65) 

6-7/8 
(174.63) 

1 
(25.40) 

75 
(34.02) 

HARDWARE FITTINGS 
CAST IRON 

HOLD DOWN WEIGHT 
(SQUARE CONFIGURATION) 

CAST IRON 

HDWS 

_r 
r -1 S'rOlAMETEH 

Square hold down weights may be attached to jump- 
er yokes or three conductor T yokes to add weighi to 
the assembly. Square hold down weights can be used 
in increments of 50 lbs. 

Material: Cast iron, galvanized. 

CATALOG 
NUMBER 

HDWSS023648 

DIMENSION 
INCHES 

2-5/8 
(66.68) 

WT. EACH 
LBS. (KG) 

50 
(22.68) 

TG-36 
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POWEB SYSTEMS. IHC. 
T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
DUCTILE/STEEL 

HOLD DOWN SHACKLE 

SECTION TG 

Hold down shackles are atlachod to suspension 
clamps to provide an attachment point lo hook holt 
or eye bolt. The HDWC type circular hold down 
weights can be attached in the desired increments to 
provide a means of controlling conductor position by 
preventing excessive uplili and sway. 

Material: Ductile iron or Ibrgcd steel 
Clevis pin—galvanized steel 
Colter pin—stainless steel 

i 
-c  

f^^- 
f^ 

v \       /I 

W 

DUCTIUE/STEEL 

TYPE 88000- 
FORGED STEEL 

TYPE HOS- 
DUCT1LE IRON 

CATALOG NUMBER 
ULTIMATE 
STRENGTH 
LBS. (KG) 

DIMENSIONS INCHES (MM) 
APPROX. 
WT. EACH 
LBS. (KG) 

WITH CLEVIS PIN 
AND COTTER PIN 

WITH BOLT, NUT, 
AND COTTER PIN B C L T W PD 

880152000 900112000 10,000 
(4,536) 

1/2 
(12.70) 

3-7/8 
(98.42) 

S-1/16 
(128.59) 

1-1/4 
(31.75) 

2-7/8 
(73.03) 

5/8 
(15.88) 

1.3 
(.59) 

880162000 900122000 10.000 
(4,536) 

1/2 
(12.70) 

4-1/4 
(107,95) 

6 
(152.40) 

1-1/4 
(31.75) 

3-1/4 
(82.55) 

5/8 
(15.88) 

1.4 
(0.64) 

880172000 900132000 10,000 
(4.536) 

1/2 
(12.70) 

4-5/8 
(117.47) 

5-7/8 
(149.23) 

1-1/4 
(31,75) 

3-5/8 
(92.08) 

5/8 
(15.88) 

1.4 
(0.64)          i 

880182000 900142000 10,000 
(4,536) 

1/2 
(12.70) 

5-1/8 
(130.17) 

5-3/4 
(146.05) 

1-1/4 
(31.75) 

4-1/8 
(104.77) 

5/8 
(15.88) 

1.4 
(0.64) 

HDS102467S HDS1024675BNK 10.000 
(4,536) 

11/16 
(17.49) 

5-5/16 
(134.44) 

7-1/8 
(180.98) 

1-3/8 
(34.93) 

3-1/8 
(79.38) 

5/8 
(15.88) 

3.10        ^ 
(1.41)     M 

HARDWARE FITTINGS 
CAST IRON 

HOLD DOWN WEIGHT 
(CIRCULAR CONFIGURATION) 

Circular hold down weights are suspended below a 
clamp and used to add weight to a jumper or suspen- 
sion assembly in 50 lb. increments. 

Material: Cast iron, galvanized 
Note:      For hook boll sec next page. 

CAST IRON 

HDWC 

w— -- 

C \ cc 
uu 
1— 

.IQ 

1 
j-. 

1 
-       o 

1 1 13/16" DIA. 

KJ 

DIAMETER 

CATALOG 
NUMBER 

DIMENSIONS INCHES (MM) 

W 

APPROX. 
WT. EACH 
LBS. (KG) 

HDWC5023868 
1-3/4 

(44.45) 
12 

(304,80) 
50 

(22.68) 

-TG-37 
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SECTION TG 

STEEL 

HDWH 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
STEEL 

HOOK BOLT 

POWEB SYSTEMS. IKC. 

T12 

Hook bolls for allachmem of HDWC circular 
weights to suspension clamp hold down shackle 
shown on previous page. 

CATALOG 
NUMBER 

HDWH502 

HDWH503 

HOWHS04 

HDWHS05 

HDWH506 

HDWH507 

HDWH508 

DIMENSIONS INCHES (MM) 

6.00(152) 

7.50(191) 

9.00 (229) 

11.00(279) 

12.00(305) 

14.00(355) 

15.75 (-100) 

B 

0.75(19.1) 

0.75(19,1) 

1.00(25 4) 

0.75(19.1) 

1.00(25.1) 

0.75(19.1) 

1.00(25.4) 

9.00 (229) 

10.50(257) 

12.00(305) 

14.00 (356) 

15.00(381) 

17.00(432) 

18.75(476) 

MAX. NUMBER OF CAT. NO. 
HDWC-5023868 WEIGHTS 

• 

TG-38 
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POWEH SYSTEMS. INC. 

T12 

TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
STEEL 

SPRING BOLT 

SECTION TG 

Spring bolts arc used 10 maintain controlled tension 
within a span. Associated hardware can be used lo 
connect the assembly to the insulation siring and 
structure. 

STEEL 

SBA 

Material: Spring—Galvanized steel 
Eyeboll—Galvanized steel 
Bearing Plate—Ductile iron, galvanized 
Nuts—Galvanized steel 
Cotter Pin—Stainless slcel 

»«• DIA 

CATALOG 
NUMBER 

DIMENSIONS INCHES (MM) 
TENSION 
RANGE 

DEFLECTION 
RATE (LBS) L B C ^ 

SBA5831725 17-1/4 
(438.15) 

9 
(228.6) 

2 1/2 
(63.5) 0-3000 LBS 1500-1 PER INCH             1 1 

SBA5861725 17-1/4 
(438.15) 

11-1/4 
(285.75) 

3-' » 
'- ..25) 0-6000 LBS 3000« PER INCH 

SBA5862475 24-3/4 
(628.65) 

11-1/4 
(285.75) 

3-3/4 
i         (95.25) 0-6000 LBS 3000# PER INCH 

CONTACT FACT' ,i<Y FOR OTHER LENGTHS AND VARIATIONS 
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POWEB SYSTEMS. IHC. 

TIC 

TRANSMISSION CONNECTORS 

DEADENDS 
BOLTED 

QUADRANT STRAW CLAMP 
ALUMINUM 

For high tension iransmission line construction with all 
uluminum, ACSR or aluminum alloy conductor. 

Material:    Body and Keeper—356-T6 aluniiiuim alloy 
Hardware—galvanized steel 
Sockets and Clevises—ductile iron, galvanized 
Cotter Pin—#302 stainless steel 

CATALOG 
NUMBER 

DIMENSIONS INCHES (MM) 

L W H C K PD 

SD57 9-1/16 
(230.19) 

3/4 
(19.05) 

6-3/4 
(171.45) 

5-1/8 
(130.18) 

1-1/4 
(31.75) 

5/8 
(15.88) 

SD70 10-1/4 
(260.35) 

15/16 
(23.81) 

8-3/8 
(212.73) 

6-1/2 
(165.10) 

1-1/4 
(31.75) 

5/8 
(15.88) 

SDS6 11-1/4 
(285.75) 

1-1/16 
(26.99) 

9-5/8 
(244.48) 

7-3/8 
(187.33) 

1-1/4 
(31.75) 

5/8 
(15.88) 

SD112 13-1/8 
(333.38) 

1-3/8 
(34.93) 

11-1/2 
(292.1) 

8-1/4 
(209.6) 

1-3/8 
(34.33) 

3/4 
(19.05) 

SD130 14 
(355.6) 

1-7/16 
(36.51) 

13-1/8 
(333.38) 

9-1/2 
(241.3) 

1-1/2 
(38.10) 

3/4 
(19.05) 

SD1S5 15-1/2 
(393.70) (50.8) 

15-3/4 
(400.05) 

12-3/8 
(314.32) 

1-1/2 
(38.10) 

3/4 
(19.05) 

SD18S 17 
(431.80) 

1-7/8 
(47.63) 

18 
(457.20) 

12-3/8 
(314.32) 

1-1/2 
(38.10) 

1 
(25.40) 

-^^^ 

SECTION TA 

CLEVIS 
TYPECA1517033 

CATALOG 
NUMBER 

FITTING CLAMPING RANGE 
ULTIMATE 

BODY 
STRENGTH 
LBS. (KG) 

U-BOLTS 

APPROX. 
WT. EACH 
LBS. (KG) 

TYPE CAT. NO. ACSR ALUMINUM 
INCHES 

(MM) NO. 

SIZE 
INCHES 

(MM) 
SD57N 
SD57S 
SD57C 

None 
Socket 
Clevis 

SA04 
CA04 

#4-6/1 
To 

266.8-26/7 

#4-7 Sir. 
To 

300-37 Sir. 

.20-.54 
(5.08-16.26) 15,000(6,804) 3 1/2 

(12.70) 

3.2(1.45) 
4.4 (2.00) 
4.8 (2.63) 

SD70N 
SD70S 
SD70C 

None 
Socket 
Clevis 

SA06 
CA06 

#2-7/1 
To 

397.5-18/1 

#1-7 Str. 
To 

397.5-37 Sir. 

.30-.75 
(7.62-19.05) 20.000 (9,072) 4 1/2 

(12.70) 

4.7(2.14) 
6.0 (2.72) 
6.4 (2.90) 

S086N 
SD86S 
SD86C 

None 
Socket 
Clevis 

SA07 
CA06 

#3/0-6/1 
To 

556-26/7 

3/0-19 Str. 
To 

650-61 Str. 

.46-.94 
(10.16-23.88) 25.000(11,340) 4 1/2 

(12.70) 

5.4 (2.45 
6.8 (3.09 
7.1 (3.22) 

SD112N 
SD112S 
SD112C 

None 
Socket 
Clevis 

SA1013 
CA1013 

#3/0-6/1 
To 

954-54/7 

40-19 Str. 
To 

1033.5-61 Str. 

.50-1.20 
(12.80-30.48) 

30.000(13.608) 
30,000(13,608) 
25,000 (11,340) 

5 1/2 
(12.70) 

8.4(3.81) 
9.9 (4.5) 

10.4(4.73) 
SD130N 
SD130S 
SD130C 

None 
Socket 
Clevis 

SA1013 
CA1013 

336.4-26/7 
To 

1272-54/19 

397.5-19 Str. 
To 

1431-61 Sir. 

.70-1.39 
(17.78-35.30) 

35,000(15.876 
30,000  13,608 
25.000(11.340 

5 5/8 
(15.88) 

13.2(6.00) 
15.3(6.95) 
15.5(7.04) 

SD1S5N 
SD155S 
SD155C 

None 
Socket 
Clevis 

SA1613 
CA1613 

1,033.5(36/1) 
To 

1510.5(54/19) 

1,100-91 Sir. 
To 

1,700-127 Str. 

1.18-1.55 
(29.97-38.61) 

35,000(15.876) 
30,000(13,608) 
25,000(11,340) 

5 5/8 
(15.88) 

15.5(7.00) 
17.3(7.85) 
17.3(7.85) 

SD185N 
SD185S 
SD18SC 

None 
Socket 
Clevis 

SA1417 
CA1517033 

1,192.5(45/7) 
To 

2,156(84/19) 

1.272-61 Str. 
To 

2,500-127 Str. 

1.30-1.85 
.  (33.02-46.99) 

50.000 (22,680) 
30,000(13,608) 
30.000(13,608) 

5 5/8 
(15.88) 

21.0(9.53) 
22.7  10.30) 
22.3  10.11) 

# 

NOTES:   (1) Recommended torque on U-bolts: 1/2"-480 in.-lbs., 5/8"-720 in.-lbs. 
(2) For corona tree application, add suffix "CRF." Example, SD130NCRF. 

(This includes spherical or acorn type nuts or a combination ot both) 
(3) Clamp may be turnished with bolt, nut and cotler pin by adding "BNK''suftix to catalog number. 
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Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-16 

Requested By: Edward Schrom 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel  D 

Subject: Design of line 

1. To what ground resistance will the line be constructed? 

R.esponse : 

See Exhibit E-l.5.1 of the Supplemental Article VII application. 

2. State what codes or standards the ground resistance for the 
tower has to meet. 

Response: 

See Exhibit E-l.5.1 of the Supplemental Article VII application. 

3. Discuss what options are available for grounding the towers 
to achieve the desired grounding resistance. 

Response: 

See Exhibit E-l.5.2.2 of the Supplemental Article VII 
application. 

4. How often will the shield wire be grounded to earth? 

Response: 

See ExM'     ..o.l of the Supplemental Article VII application. 

# 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-17 

Requested By: Edward Schrom 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel  D 

Subject: Design of line 

1.   If counter poise wires are used on the line, explain to 
what depth will they be buried and provide any supporting 
information. 

See Exhibit E-l.5.2.2 of the Supplemental Article VII 
application. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-18 

Requested By: Edward Schrorn 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel  D 

Subject: Design of line 

1. Provide catalog cut sheets of the types of insulators that 
are under consideration for this transmission line. 

Response: 

See attached typical cut sheets of insulators. 

2. Provide the catalogue cut sheets and technical data sheets 
for the line conductor and shield wire. 

Response: 

See attached cut sheets and techridcal data sheets for typical 
line conductor and shield w.i .e that are under consideration. 



Attachment for Interrogatory 
DPS-18.1 



HIGH STRENGTH UNITS 
L.ipp !' ;)h litierglh porceloir- sv..ispe^- 
siof !• IJH ila;.or? iv» a\-u\.nt e m 
2u .000. 30.CCO. iind 40,000 o 
s:renr.iili rgtirtgs 10 gve tr;insmissioi"i 

L-OGi-'.iiy'ft insu's'or .-r^aich be any 
ir.sxinuin'i ciirSign load lOQiiireirgnl 
High litrenglh jusp^siooy a-'e •/Kdely 
;;;«d ior urii.iia;>iiiyl-.eavy lino;.s 

.;l>23f.i-or»dir'Qi i!.'ng ^LWHS. cw for extra 
laao-s oi ruifeiy. particularly in EHV 
;;Ofisr.i"iiCtion. 

Tl-.s 25,000 anct 30,000 H). suspen^ 
jjion insulators niesi ANSI Strinciar^s 
for Class 52-5 and Class 52-6 
suspension insulatori^. 

insjlotor ni,iiiil:--srs !31236H and 
y7503B iiove a 40,000 lb. sirengtli 
.•fUing and h«ivo gray G'aze as 
slanctard. Other gla?ss tue avaiiahle 
on spocfif^'ion. 

25,000 lb. 
Suspension 
Insulators 

30,000 lb. 
Suspension 
Insulators 

40,000 lb. 
Suspension 
Insulators 

w'-V, / 

301425-70 

' r* 

r-h-^y-r^. 

5960A-70 

•'•<-.'/ • AiCi 

61236H-70 

A   '.    ..  r—-=• •Tt^iffi 
Ji*> 

r ^m 
301426-70 

iMfe^-cy..; 

2300-70 97S03-70 

Catalog Number 
Coc - No. 70 Giav 

Cl iH'COlriie 
Gliarccvti Gray 
Roy.<l Obn 

ANSI Class 

301425-70 301426-70 596QA-70 2300-70 6123eH-70 97503-70 
301425 301426 5960A 2300 61236H 97503B 
301425G 30142,60 5960Q 2300D 61236 

61236E 
52-6 52-5 52-6 52-3 52-10 52-5 

Dimonsions 
Le^kiige i:>;:'    •... 
L)iv .'V-: n'i 'j.z.hiK-'i, Inch'*'; •'• ••:-.• i fl/;i 

12(303) 
7 ,'sm~) 

11 IZ?® 
?./5(19.7) 

i i2>Ti) 11 iT/y; 
7.7T>I"97I 

Mechanical Values , ...      
Cv:n0.ned^ES^Qnr5iMJV5.^| :^.0CO H1 n :^.AJ0O|VII; 30.CC0IIM)      30.Ca..;i^j .iQ/XM! (I .-rii       -O.'xO.l.i?) 
,,.,,.;.,,-, c*.,,,..,(, |.„-... • = ,,. ^   . wno* 90i!C)) ciuiiQi aOiiQj ;0'JI.II3J iconi.31 

Iv.^^Pu^i I..-.•..•     ..u., -12.^0 (&^ ;2x0:1.55.5) -3,000/BM -5,000 1^) ^0X105 ;£9) TOXOOfS?. 
|!,roLoadr«siVA1o.i.f;.S.ri.^ ^.u0u(G7. '.S/yjOW) -•S.OUOWl        iS.OCOW) 2.1000:107)      -.0,:i:00f; 
^m^uffl Working Loati. Lbs ikN; 12,500 (55.5J 1 ;>.500 ;55.'V| in.OOO {6£)   _jixOOO i67j 2D.CO:j loU; fPJ^j^! 

Electrical Values 
: f>w Frequsi'Cy CVy Fl.:i;;r-.<;\-e'. kV HO so 
LuwK"-  -•. .".•^•-•adv^ts.Hy ;:0 50 

, .i', F'OBi'.ive. kV 12b ' ''.'b 

^n-i^j i-uvshevst. Nc^twcv kV LiQ VK) 

LOiV ft(?.$jCiK* F-.srcaue Voftaye. KV tin \ 10 

H=tfffl imtuencs Voltage Data 
TiSrit •. L>Uy;--us toGto»^, kV 10 u 

M.i=. •;wm ftlV.fv1,.TC^cJl3 Si KXJC kHz f/i 50 

-nO 

fifi 

i in 

i:-5 
150 
no 

HO 

!00 
MO 1;:: 

10 i'O 

'•01/ 
r,' o i« 

Packing and Shipping Data 
NQI W&^M. Each, LDS. (kg). Appton \2.5&Ji 125^.7) •.••!^.,K/i| ^UKJ-T. Kv.Bi/.ei 
P^keUWe^nt. Each, Lbs (kfll.A^^.   ;12l^i ]3 ?.&.($ 'iZi&.n 14 7,1:;./) WIIH/W 

NIji; ibef In S'jwioani Pa.d<.iKW ii (- ,1 '•" "' . ,           _ 
16?n<V.M.8) Vo?0(73-i.ei l.e-IO .834.6; 1^018/51.) 2.'i-.01,9(9.81      <lfSJ'.a^ i villfU VVsiQr.r. Pot.irxiS i>oi. AoprO': 

~'3iM Oiar.iilv 123 120 
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11-4 ACSR 

ACSR 
Aluminum Conductor. Steel Reinforced 1 . 

» 

APPLICATIONS 

Used as bare overhead transmission cable and as primary and secondary distribution cable. ACSR offers optimal strength for 
line design. Variable steel core stranding enables desired strength to be achieved without sacrificing ampacity. 

SPECIFICATIONS 

Southwire's ACSR bare conductor meets or exceeds the following ASTM specifications: 

• B-230 Aluminum Wire, 1350-H19 for Electrical Purposes 
• B-231 Aluminum Conductors, Concentric-Lay-Stranded 
• B-232 Aluminum Conductors, Concept-^-1 ^y-SUanded, Coated Steel Reinforced (ACSR) 
• B-341 Aluminum-Coated St-.,        ., ,.iie for Aluminum Conductors, Steel Reinforced (ACSR/A2) 
• B-498 Zinc-Coated Steel Core Wiro ';•;•• Aluminum Conductors, Steel Reinforced (ACSR) 
• B-802 Zinc-5% Aluminum-Mischmetal Alloy-Coated Steel Core Wire for Aluminum Conductors, Steel Reinforced (ACSR) 

CONSTRUCTION 

Aluminum alloy 1350-!-'- " 
or C galvaniz'-- . _ 
through iho app,iL.diion of orn-" 

, stranded about a steel core. Core wire for ACSR is available with class A, B, 
..imiUlii coated (AZ); or aluminum-clad (AW). Additional corrosion protection is available 

fo the core or Infusion of the complete cable with grease. 

.. •., AW), see Catalog Section for ACSR/AW. 

np^^^ (© Southwire 
''H/ One Southwire Drive 

Carrollton. 6a. 30118 USA 

MADE 
IN * THE 

USA 
Copyright 200S, Sourhwra Compi 
Al Rights RtMrvcd. 

Seuthwir* is • r»gism*d tr»d«m«rK 
of Southwvs Cocnpany. 
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ACSR 

• 

• 

Code 
Word 

Size 
(AWG or 

kemil) 

Strand- 
ing 

(Al/Stl) 

Diameter (Ins.) Weight Per 1000 ft. (lbs.) Content (%) Rated 
Strength 

(lbs.) 

Resistance 
OHMS/1000 ft. 

Allowable 
kmpacity- 
(Amps) Individual Wires Steel 

Core 
Complete 

Cable 
Al Stl Total Al Stl DC® 

20°C 
AC@ 
750C Al Stl 

Sector 636.0 30/7 .1456 .1456 .4368 1.019 600 395 995 60.35 39.65 30400 .0256 .0325 798 

Egret 636 30/19 .1456 .0874 .4368 1.019 600 386 987 60.85 39.15 31500 .0266 .0326 798 

Flamingo 666.6 24/7 .1667 .1111 .3333 1 628 230 857 73.21 26.79 23700 .0256 .0315 807 

Gannet 666.6 26/7 .1601 .1245 .3736 1.014 628 289 916 68.51 31.49 26400 .0255 .0313 812 

Stilt 715.5 24/7 .1727 .1151 .3453 1.036 674 247 920 73.21 26,79 25500 .0239 ,0294 844 

Starling 715.5 26/7 .1659 .129 .3871 1.051 674 310 984 68.51 31.49 28400 .0238 .0292 849 

Redwing 715.5 30/19 .1544 .0927 .4633 1.081 676 435 1110 60.85 39.15 34600 .0236 .0290 859 

Coot 795 36/1 .1486 .1486 .I486 1.04 745 58 804 92.72 7,28 16710 .0217 .0268 884 

Drake 795 26/7 .1749 .136 .408 1.107 749 344 1093 68.51 31.49 31500 .0214 .0263 907 
Tern 795 45/7 .1329 .0886 .2658 1.063. 749 146 895 83.67 16.33 22100 .0216 .0269 887 

Condor 795 54/7 .1213 .1213 .364 1.092 749 274 1023 73.21 26.79 28200 .0215 .0272 889 
Mallard 795 30/19 .1628 .0977 .4884 1.14 751 483 1234 60.86 39.14 38400 .0213 .0261 918 
Ruddy 900 45/7 .1414 .0943 .2828 1.131 848 165 1013 83.67 16.33 24400 ,0191 .0239 958 
Canary 900 54/7 .1291 .1291 .3873 1.162 848 310 1158 73.21 26.79 31900 .0190 .0241 961 

Rail 954 45/7 .1456 .0971 .2912 1.165 899 175 1074 83.67 16.33 25900 .0180 .0225 993 

Cardinal 954 54/7 .1329 .1329 .3987 1.196 898 329 1227 73.21 26.79 33800 .0179 .0228 996 
Ortolan 1033.5 45/7 .1515 .101 .3031 1.212 973 190 1163 83.67 16.33 27700 .0167 .0209 1043 

Curlew 1033.5 54/7 .1383 .1383 .415 1.245 973 356 1330 73.21 26.79 36600 .0165 .0211 1047 
Bluejay 1113 45/7 .1573 .1048 .3145 1.258 1048 205 1253 83.67 16.33 29800 .0155 .0194 1092 
Finch 1113 54/19 .1436 .0861 .4307 1.292 1053 375 1429 73.72 26.28 39100 .0154 .0197 1093 

Bunting 1192.5 45/7 .1628 .1085 .3256 1.302 1123 219 1343 83.67 16,33 32000 .0144 .0182 1139 
Crackle 1192.5 54/19 .1486 .0892 .4458 1.337 1129 402 1531 73.72 26.28 41900 .0144 .0184 1140 
Bittern 1272 45/7 .1681 .1121 .3362 1.345 1198 234 1432 83.67 16.33 34100 .0135 .0171 1184 

Pheasant 1272 54/19 .1535 .0921 .4605 1.381 1204 429 1633 73.71 26.29 34600 .0135 .0173 1187 
Dipper 1351.5 45/7 .1733 .1155 .3466 1.386 1273 248 1521 83.67 16.33 36200 .0127 .0162 1229 
Martin 1351.5 54/19 .1582 .0949 .4746 1.424 1279 456 1735 73.72 26.28 46300 .0127 .0163 1232 

Bobolink 1431 45/7 .1783 .1189 .3566 1.427 1348 263 1611 83.67 16.33 38300 .0120 .0153 1272 
Lapwing 1590 45/7 .188 .1253 .3759 1.504 1498 292 1790 83.67 16.33 42200 .0108 .0139 1354 
Falcon 1590 54/19 .1716 .103 .5148 1.544 1505 536 2041 73.72 26.28 54500 .0108 .0140 1359 
Chukar 1780 84/19 .1456 .0874 .4368 1.602 1685 386 2071 81.38 18.65 51000 .0097 .0125 1453 
Bluebird 2156 84/19 .1602 .0962 .4808 1.762 2040 468 2508 81.34 18.66 60300 .00801 .0105 1623 

Kiwi 2167 72/7 .1735 .1157 .347 1.735 2051 249 2300 89.17 10.82 49800 .00801 .0106 1607 

+Conductor temperature of 75°C, ambient temperati re 250C, e missivity 0 5, wind 2 It./sec, in . >un. 

• #1 
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S2 Covered Conductors 

Messenger 
.*. 

Construction 

The messenger serves as the support member for a Spacer 
Cable System.   Two constructions of messenger are offered: 
AWA [Alumoweld-Aluminum] messengers and Alumoweld (AW) 
messengers.   The strands used to manufacture these types of 
messengers are either all Aluminum Clad steel wires or a 
combination of Aluminum Clad steel wires and 1350-H19 
Aluminum wires. 

Features 

• High Strength to Weight 
• Equivalent Conductivity to Bare Aluminum 
• Protects covered conductors from physical damage 
• Superior corrosion resistance 

Application 

The messenger is used to support the Spacer Cable System. 
Installation of the messenger at the proper tension will result in < 
system that has a high degree of reliability.   The messenger's 
strength will protect the system from falling trees and branches 
as well as continue to support the cable during high wind loads 
and icing conditions. 

Specification 

ASTM B415 
ASTM B416 

1350-H19 
Aluminum 

Aluminum 
clad steel 

Aluminum 
clad steel 

Southwire 
Stock # Description 

Hendrix 
..•••   • 

Equivalent 
Conductivity Ampacity * 

Overall 
Diameter 

(In.) 

Alumoweld 
wire No. x 
dia.(mils) 

Aluminum 
Wires No. x 
diam. (mils) 

Weight 
(#/MFT.) 

Breaking 
Strength 

(lbs.) 
61347399 2/0 0052 Alumo....^ 

!"• ^ot-nger 
0052 
AWA 

2/0 Al 280 0.546 5 x 181.9 2 x 181.9 436.3 20,420 

61347QS3 1 /O 052 Alumoweld 
Messenaer 

052 
AWA 

1/0 Al 240 0.488 5 x 162.0 2 x 162.0 346.1 17,120 

61346999 #Z ' '.1 Alumoweld 
Messenger 

25S #2 Al 180 0.385 5 x 128.5 2x 128.5 217.7 11,960 

61347299 7x#6 flV.'- -      .jweld 
oengar 

7 no. 
8 AW 

#2 Al 190 " 0.486 7 x 162.0 - 415.8 22.730 

. A-fd AWG Alumoweld 
Messenger 

7 no. 
8 AW 

#4 Al 145 0.385 7x 128.5 - 262.2 15,930 

* Ampacity C alculated with a 75,C Co nductor Tt imp.,   25°C A -nbient Temp , 2 ft./ser : wind and si jn 

Messenger Southwire*       S2 Covered Conductors 

-# 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-19 

Requested By: Edward Schrom 

Date of Request: October 2,   2006 

Reply Date: February 20, 2008 

Witness: Panel  D 

Subject: Design of line 

1. Provide the National Electric Safety Code (NESC) 
transmission line clearances for the line over roads, rail 
roads, agricultural lands, abandon roads, seasonal roads, 
other lines (transmission, distribution and telephone 
lines), etc. 
Explain your assumptions and provide copies of all work 
papers. 

Psesponse: 

See Exhibit E-l.3.1 of the Supplemental Article VII Application 
and attached calculations. 

2. Provide the NESC design clearances that specify how far the 
line needs to be from structures and other objects. 
Include a copy of your work papers, and all assumptions 
that are made in your calculations 

Response: 

The NESC design electrical clearance between the conductor and 
adjacent structures and other objects in the horizontal 
direction is 14.1 feet minimum based on the NESC Section 234H3 
formula as shown below. 

This electrical clearance must be maintained after displacement 
of the conductor from rest due to wind conditions.  The 

displacement distance of the conductor under wind conditions 

varies according to span length, conductor sag and temperature 
and wind conditions in accordance with NESC Section 234A2. 



D = 3.28 
V-PU- a 

1.607 

be   (ft) 
SOOA: 

V = 400kV x 1.05 (.maximum dc operating voltage to ground) 

PU = 2.8 

a = 1.15 

b = 1.03 

c = 1.0 

K = 1.15 

Also see Exhibit E-l.3.1 in Supplemental Article VII 
application. 
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NYRI DC PROJECT 
NESC VERTICAL CLEARANCE CALCULATIONS 

RULE 232. VERTICAL CLEARANCES OF CONDUCTORS ABOVE GROUND, ROADWAY, RAIL OR 
WATER SURFACES 

A2. The maximum conductor temperature for which the line is designed to operate, with no wind displacement. 
A3. 0 0C (32 0F), no wind, with radial ice specified in Table 230-1 
1. Clearance Above Track Rails or Railroads 

t400 kV 
Table 232-1 Basic clearn 
Excess voltage: 

2. Clearance Above Roads. Str 

fable 23° 
Excess 

i sbie .t'i?.-' !?iasic cle- 

26.5 ft 
22 kV) x 0.4/12= 13.3 

39.8 ft 
adopt: 40.0 ft 

ler areas subject to truck traffic 

±400 kV 
18.5 ft 

•0.4/12= 13.3 
2.0 

33.8 ft 
-lopt: 34.0 ft 

^s, and alleys 
±400 kV 

1x0.4/12= 

idopt: 

18.5 ft 
13.3 

33.8 ft 
34.0 ft 

4. Clearance Abe    ""W' vsrsed '    vehicles, such as cultivated, grazing, forest, orchards, etc 

±400 kV 
Tal                   3Sic r.ler: . • t" 18.5 ft 
EXCJSS ..    ge: 0 kV -^kV)x 0.4/12= 13.3 
Allov-an - i for sun . ^rs: 

adopt: 

ZQ 
33.8 ft 
34.0 ft 

- and ways subject to pedestrian or restricted traffic only 

±400 kV 
Table 232-1 Baa    ....              j 22 kV ,-i.5.(t 
Excess voltage:            (i     kV x 1.05 -22 kV) x 0.4/12= \3.3 
Allowance for survey errr- 3: 2.0 

29.8 ft 
dctool 30.0 ft 

DPS-19.1-A-Attach_NESC Vertical Clearances Above GrW/fl^ Calc RevO O1282008.xlsA/ertical Clearances to Ground 



NYRI DC PROJECT 
NESC VERTICAL CLEARANCE CALCULATIONS 

6. Clearance Above Water areas not suitable for sailboatlng or where sailboating Is prohibited 

±400 kV 
Table 232-1 Basic clearance to 22 kV 17.0 ft 
Excess voltage: (<100 kV x 1.05 -22 kV) x 0.4/12= 13.3 
Allowance for survey errors: 2.0 

32.3 ft 
adopt: 33.0 ft 

7. Clearance Above Wafer areas suitable for sailboatlng, including lakes, ponds, reservoirs, rivers, 
streams and canals with an unobstructed surface area of: 

a. Less than 20 acres 

±400 kV 
Table 232-1 Basic clearance to 22 kV 20.5 ft 
Excess voltage: (400 kV x 1.05-22 kV)x 0.4/12= 13.3 
Allowance for survey errors: 2.0 

siTift 
adopt: 36.0 ft 

b. Over 20 to 200 acres 

±400 kV 
Table 232-1 Basic clearance to 22 kV 28.5 ft 
Excess voltage: (400 kV x 1.05 -22 kV) x 0.4/12= 13.3 
Allowance for survey errors: 2.0 

43^8 ft 
adopt: 44.0 ft 

c. Over 200 to 2000 acres 

±400 kV 
Table 232-1 Basic clearance to 22 kV 34.5 ft 
Excess voltage: (400 kV x 1.05 -22 kV) x 0.4/12= 13.3 
Allowance for survey errors: 2.0 

49^8 ft 
adopt: 50.0 ft 

d. Over 2000 acres 

±400 kV 
Table 232-1 Basic clearance to 22 kV 40.5 ft 
Excess voltage: (400 kVx 1.05-22 kV) x 0.4/12= 13.3 
Allowance for survey errors: 2.0 

551} ft 
adopt: 56.0 ft 

8. Established boat ramps and associated rigging areas: areas posted with sign(s) for rigging or 
launching salt boats: 

Clearance aboveground shall be 5 ft greater than in 7. above, for the type of water areas served by the 
launching site. 

DPS-19.1-A-Attach_NESC Vertical Clearances Above Ground Calc RevO O1282008.xls/Vertical Clearances to Ground 



NYRI DC PROJECT 
NESC VERTICAL CLEARANCE CALCULATIONS 

Where conductors run along and within the limits of highways or other road rlqhts-of-wav but do not 
overhang the roadway 

9. Clearance Above Roads, streets, or alleys 
±-100 kV 

Table 232-1 Basic clearance to 22 kV 18.5 ft 
Excess voltage: (400 kV x 1.05 -22 kV) x 0.4/12= 13.3 
Allowance for survey errors: 2J) 

33.8 ft 
adopt: 34.0 ft 

10. Clearance Above Roads where it is unlikely that vehicles will be crossing under the line 
±400 kV 

Table 232-1 Basic clearance to 22 kV 16.5 ft 
Excess voltage: (400 kV x 1.05 -22 kV) x 0,4/12= 13.3 
Allow.-^ce for survey errors: ZO 

31.8 ft 
adopt: 32.0 ft 

DPS-19.1-A-Attach_NESC Vertical Clearances Above QrOVPt Calc RevO 01282008.xls/Vertical Clearances to Ground 



NYRI DC PROJECT 
NESC VERTICAL CROSSING CLEARANCE CALCULATIONS 

233. CLEARANCES BETWEEN CONDUCTORS CARRIED ON DIFFERENT SUPPORTING 
STRUCTURES 

C, VERTICAL CLEARANCE 
1. Clearance requirements 

The vertical clearance between any crossing or adjacent conductors carried on different supporting 
structures shall be not less than that shown in Table 233-1 

2. Voltages exceeding 22 kV 

a. The clearance given in Table 233-1 shall be increased by the sum of the following: For the 
upper-level conductors between 22 and 470 kV. the clearance shall be increased at the 
rate of 10mm (0.4 in) per kV in excess of 22 kV 
EXCEPTION: For voltages exceeding 98 kV ac to ground or 139 kV dc to ground, 

clearances less than those required above are permitted for systems with 
known switching-surge factors. (See Rule 233C3) 

3. Alternate clearances for voltages exceeding 98 kV ac to ground or 139 kV dc to ground 
The clearances specified in Rules 233C1 may be reduced where the higher-voltage circuit has a 
known switching-surge factor, but shall not be less than the alternate clearance, which is computed 
by adding the reference height from Rule 233C3a to the electrical component of clearance from Rule 
Rule 233C3b 

a. Reference heights 
The reference height shall be selected from Table 233-3 

For Supply lines = 0.00 ft 
For Communication Lines = 2.00 ft 

b. Electrical Component of clearance 
The electrical component (D) shall be computed using the following equation: 

D (ft)= 3.28 x [(VH x SF+VL/V3 x N'2) X a/(500 x K)]A(1.667) x c x b 

CASE 1. ±400 kV DC Open Supply Conductors cross over 46 kV AC Open Supply Conductors 

ALTERNATE CLEARANCE RULE 233C3a +233C3b NESC RULE 233C1 AND 233C2 

Basic Clearance to 22 kV = 2.0 ft 

Upper voltage exceeding 22 kV= 12.6 ft 

Lower voltage exceeding 22 kV= 02 ft 
14.8 ft 

v„ = 400 kV (Upper cond) 
VL = 46 kV (Lower cond) 
SF= 2.8 
a= 1.15 
b= 1.03 
c= 1.2 
K= 1.4 

D= 11.9 
Adopt 12.0 ft 

DPS-19.1-B-Attach_NESC_Vertical_Clearance_Over Trans Lines 01-30-08.xls/Line Crossing Clearances 



NYRI DC PROJECT 
NESC VERTICAL CROSSING CLEARANCE CALCULATIONS 

CASE 2. ±400 kV DC Open Supply Conductors cross over 138 kV AC Open Supply Conductors 

ALTERNATE CLEARANCE RULE 233C3a +233C3b NESC RULE 233C1 AND 233C2 

Basic Clearance to 22 kV = 2.0 ft VH = 400 kV (Upper cond) 

VL = 138 kV (Lower cond) 

SF= 2.8 
a= 1.15 
b= 1.03 
c= 1.2 
K= 1.4 

D= 13.2 
Adopt 14.0 ft 

Upper voltage exceeding 22 kV= 12.6 ft 

Lower voltage exceeding 22 kV= Zl ft 
16.7 ft 

CASE 3. ±400 kV DC Open Supply Conductors cross over 345 kV AC Open Supply Conductors 

ALTERNATE CLEARANCE RULE 233C3a +233C3b NESC RULE 233C1 AND 233C2 

Basic Clearance to 22 kV = 2.0 ft vH = 400 kV (Upper cond) 

VL = 345 kV (Lower cond) 

SF= 2.8 
a= 1.15 
b= 1.03 
c= 1.2 
K= 1.4 

D= 16.6 
Adopt 18.0 ft 

Upper voltage exceeding 22 kV= 12.6 ft 

Lower voltage exceeding 22 kV= 6^2 ft 
20.8 ft 

CASE 4. ±400 kV DC Open Supply Conductors cross over the shield wire of HV transmission lines 

ALTERNATE CLEARANCE RULE 233C3a +233C3b NESC RULE 233C1 AND 233C2 

Basic Clearance to 22 kV = 2.0 ft VH = 400 kV (Upper cond) 

VL = 0 kV (Lower cotv., 
SF= 2.8 
a= 1.15 
b= 1.03 
c= 1.2 
K= 1.4 

D= 11.2 
Adopt 12.0 ft 

Upper voltage exceeding 22 kV= 

Lower voltage exceeding 22 kV= 

12.6 ft 

OOft 
14.6 ft 

DPS-19.1-B-Attach_NESC_Vertical_Clearance_ Ov9f Trans Lines 01-30-08.xls/Line Crossing Clearances 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-20 

Requested By: Edward Schrom 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel B 

Subject: Design of line 

1.   Provide the Corona Ring designs for the transmission line. 

Include a copy of all supporting work papers. 

Response: 

See attached typical specification sheet on Corona Ring design. 

2    Provide an analysis of the line with and without the corona 
rings for the following: 

• Corona 
• noise and 

• radio and television interference 

Response: 

Corona rings are typically used as a mitigating measure to 
control the intense electric field on conductor hardware and 
insulators such that the ionization of air that creates the 
corona effect around the insulators and hardware is reduced to 
an acceptable level.  At the time of material procurement NYRI 
will carefully review proposals from conductor hardware vendors 
to ensure corona levels are at an acceptable level.  Use of 
corona rings is a standard industry practice. 

When the electric field around an energized conductor exceeds 
the voltage breakdown strength of air, corona will result. 
Audible noise and radio interference are typical effects of 
corona. 

NYRI will ensure that corona (and therefore noise and radio 
interference) is controlled by appropriately specifying 
conductor diameter, a smooth conductor surface and use of 



properly designed insulators and hardware without sharp 
surfaces. 

Refer to the Supplemental Article VII, Appendix G for an 
analysis of the line for corona, noise, and radio and television 
interference. The line design incorporates corona rings, which 
based on experience will be necessary and therefore they have 
been included in this analysis. 
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SECTION TG TRANSMISSION CONNECTORS 

HARDWARE FITTINGS 
ALUMINUM 

TRANSMISSION CORONA RINGS 

POWER SYSTEMS. INC. 

T12 

ALUMINUM 

TCR 

YPICAL TCR 

Type TCR corona rings arc primarily used on deadend 
assemblies to grade the lower insulators on a siring and 
shield the associated hot line hardware trom corona 
and RIV. Type TCR corona rings are fabricated in a 
variety of sizes, shapes and mounting angles, depend- 
ing on the system voltage and deadend assembly type. 

Contact factory, with deadend assembly details, for as- 
sistance in specifying a specific TCR ring catalog 
number. 

Material: Sandblasted 6061-TI or 6()63-T4 aluminum 

HARDWARE FITTINGS 
DUCTILE/STEEL 

YOKE PLATE 
(VEE CONFIGURATION) 

DUCTILE/STEEL 

YPV 

These yoke plates are used with a VEE string of insu- 
lators to attach a two conductor bundle. 

Type YPV yoke plates may be furnished in a variety of 
sizes, hole spacing, ultimate strengths, insulator attach- 
ment angles and provisions for mounting corona rings. 

Material: Ductile iron, galvanized or steel, galvanized. 

'* X        r ,  DIAMETER 
\ 5 HOLES 

CL: 
! 

3 W 
T 

Ductile 
CATALOG NUMBER-YPV3017259! 

(with (4) 1/2"-13 holes) 
CATALOG MUMBER-YPV30172592 

(wimoul (4) l.'2--13 holes) 
ULTIMATE STRENGTH-SO.OOO LBS. PSFf INSULATOR 

ATTACHMENT HOLE AT INDICATED ANGLE 
CONTACT FACTORY FOR LIFTING HOLE RATING 

Steel 
CATALOG NUMBER-930064004 

ULTIMATE STRENGTH-40.000 LBS. 
PER INSULATOR ATTACHMENT HOLE 

AT INDICATED ANGLE 

TG-28 

ANDERSON ^^vember 2006 
Printed in USA FARGO 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-21 

Requested By: Edward Schrom 

Date of Request: October 2, 200 6 

Reply Date: February 20, 2 008 

Witness: Panel  D 

Subject: Design of line 

1. Provide engineering drawings to scale for each of the 
possible transmission structures to be used.  Include the 
dimensions of each structure. 

Response: 

See Exhibit E-l, Figs E-l.1.1-1 thru E-1.1.1-9A of the 
Supplemental Article VII Application. 

2. Provide the technical drawings of all caissons, embedded 
steel poles, etc showing the dimensions, (feet) 

Response: 

See Exhibit E-l, Figs E-l.1.1-10 through E-l.1.1-15 of the 
Supplemental Article VII Application. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-22 

Requested By: Edward Schrom 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel  D 

Subject: Design of line 

1. Provide an engineering drawing of the counter poise system 
to be installed. Provide a written description of how the 
system will be installed. Explain how it is connected. 

Response: 

See Exhibit E-l.5.2.2, Figs E-l.1.4-2, of the Supplemental 
Article VII application. 



1. 

Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No. 

Requested By 

Date of Request 

Reply Date 

Witness 

Subject 

DPS-23 

Edward Schrom. 

October 2, 2006 

February 20, 2008 

Panel B 

Design of line 

Provide a copy of the railroad(s) specification(s) for 
occupancy in and along Railroad right-of-way. 

Response: 

botrr^/^H^6 COnstruction specifications for occupancy in both railroad properties. 

2.   Provide a discussion and technical examples of how NYRI 
will meet or exceed the railroad(s) right-of-way 
specifications. Provide copies of all supporting documents. 

Response: 

NYRI has obtained specifications and requirements for 
construction activities on Railroad property from Metro-North 
Norfolk Southern, and New York Susquehanna and Western!  NYRl' 
has reviewed these specifications and requirements and will 
develop its detailed construction plans along the railroad to 
adhere to them.  For example, special structural construction 
equipment, foundation installation plans, and cable installation 
methods will be considered if necessary ^o meet working 
clearances, and the proposed plan and approaches will be 
P

c
r°Zl       S0   th? respective ^ilroads for review and acceptance 
Construction plans m these areas will be finalized during the' 
detailed design phase and preparation of the EM&CP 

The construction specification 
attached. s for the railroad properties are 
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m Metro-North Railroad 

Attached is the General Procedure for Access to Railroad Property (paoes ^ to 3) and Metro 

ApTendix B^^" A ^ ^'^ ^ ^ P••e ^ t0 SlnP Load as shown in 

Section B, of the specifications entails the requirements for erection, demolition and other 
ngging operations over or adjacent to Metro-North's right-of-way (page 10). 

Section C of the specifications entails the Uniform Insurance Standards, Construction Work 
mvolvmg Contractors not working for Metro-Nonh (pages 11 to 15). Note ACORD ols are 
not acceptable. Metro-North's insurance certificates are provided in Append,   C   Do noT 
change or tamper with Metro North's form. "'*«-. uo not 

Section A & B(Revised 2/18/00) 
Section C (Revised 1/30/07) 
Cert, of Insur. (Revised 1/29/07) 



GENERAL PROCEDURE FOR ACCESS TO RAILROAD PROPERTY NY 

All outside parties who need to perform construction or mainlenance on or adjacent to Metro-North Railroad 
property must comply with the following: 

1) Permit Application: Parties requiring an entry permit shall submit a written request to the Assistant Vice 
President Maintenance of Way defining the location, scope of work and duration of activities on or adjacent to 
Railroad facilities. Address the letter to: 

Assistant Vice President Maintenance of Way 
Metro-North Railroad 
420 Lexington Avenue, I2'h Floor 
New York, NY 10017 

Execute and return the Entry Permit provided by Melro-North to ihe Assistant Vice President Maintenance of 
Way. Applicant shall obtain confirmation of receipt from the above office. 

2) Insurance: Fumish proof of insurance in a form acceptable to and approved by the Director of MTA Risk and 
Insurance Management no less than 20 working days prior to the intended start of work (see Section C of this 
specification) to; 

MTA/Metro-North Railroad 
Attn: Risk & Insurance Management 
2 Broadway, 2^, Floor 
New York, NY 10004 
Tel: (646)252-1430 

Applicant shall obtain confirmation of receipt and approval of the insurance certificate from the Director of 
MTA Risk and Insurance Management. 

3) Payment: Upon review of the scope of work provided with the permit application, Metro-North will prepare an 
estimate of the cost of providing Railroad Protective Personnel and all other expenses related to the project. 
Supply payment, in full, of Metro-North's estimated cost of Railroad Force Account Services no less than 20 
working days prior to the intended start of work. Obtain confirmation of receipt by the Assistant Vice 
President Maintenance of Way. Since the payment is based on an estimated cost, unexpended funds if any, will 
be subject to reimbursement. On the contrary, should the actual work exceed the estimated cost, an additional 
payment shall be submitted to continue Railroad Force Account Services. 

4) Technical Submittals; Sunnlv construction shop drawings, calculations and supporting documentation in 
accordance with the 3* auction Management I&C Specifications". Address them to and receive 
confirmation of recei^i oy: 

Assistant Director Construction Management-I&C Dept. 
MTA Metro-North Railroad 
420 Lexington Avenue, 11"1 Floor 
New York. NY 10017 
Tel: (212) 499-4462 / Fax; (212) 499-4499 

Upon receipt of the submittals, allow 10 working days from date of receipt for Metro-North's review of the 
submittals prior to requesting a conference to schedule that activity. 

Once the above requirements have been satisfied, contact the Assistant Director of Construction Management no 
less than 15 working days prior to the start of work to schedule a pre-construction conference at (212) 499-4462. 
When i'' i order, the Construction Management Department will schedule Railroad coordination and support 
services. (See Sections A and B of "Construction Management I & C Specifications"). No work will commence 
until the applicant receives permission from the designated Railroad Representative at the site to proceed with the 
work. 

{Rev. 3/9/07) [Jim-NYl 



Metro-North Railroad 

CONSTRUCTION MANAGEMENT SPECIFICATIONS 
FOR 

INDIVIDUALS & COMPANIES (I & C) 
WORKING ON OR ADJACENT 

RAILROAD PROPERTY 

Section A & B (Revised 2/18/00) 
Section C (Revised 1/30/07) 
Cert, of insur. (Revised 1/29/07) 



SECTION A 

SPONSOR REQUIREMENTS FOR WORK AFFECTING THE RAILROAD 

Introduction: 
There are condilions unique to this operating railroad environment which Metro-North must 
consider when planning construction activities. Among these are: high voltage third rail and 
power transmission systems, high speed and silent trains that require long braking distances, 
buried signal control and communication systems and many more. Metro-North must have 
absolute cooperation of any sponsor planning construction activities that could interfere with 
train operations. 
The sponsor is the agency or party who has a formal agreement with Metro-North to perform 
construction or maintenance around the railroad. 
The sponsor of the project is ultimately responsible for assuring that its agents, consultants, 
contractors and sub-contractors fully comply with the specifications contained herein. The term 
"sponsor" used throughout these specifications shall mean the sponsor, its employees, its agents, 
consultants, contractors, sub-contractors, etc. 
The sponsor shall safeguard the tracks, rolling stock and other equipment and plant of the 
Railroad from being damaged in any manner and will be held financially responsible for it. He 
shall not perform any activities around the Railroad until he has executed a formal agreement 
and complied with Metro-North requirements. 

Fouling: 
An operating track will be considered fouled when, in the sole opinion of Metro-North, 
demolition, blasting or construction activity on or adjacent to a main track or controlled siding 
may interfere with the safe movement of trains at normal speed. A crane, derrick or a similar 
piece of equipment located on Metro-North right-of-way or on adjacent property shall be 
considered as fouling the track when the posi'ion in which it is working is such that without 
regard to the manner in which it is intended to carry out the operation, failure or malfunction 
could cause damage or obstruction v iaun the operating area. Similarly, Metro-North utilities 
(power, communications -^ '    ^aal lines) will be considered fouled when, in the sole opinion of 
Metro-North '' . a operarion could damage or interfere with these utility lines. 

Track Ijje: 
Metro-North will, at its sole discretion, remove tracks from service and de-activate high voltage 
traction power facilities to permit certain construction activities that can only be performed at 
times v.I-.un Metro-North can schedule this track use, In general. Metro-North can de-activate 
sV.gie tracks at night between the hours of 2:30AM and 5:00AM. Construction activities that 
require de-activating all tracks of a main line system must be performed on weekend nights at 
times specified by Metro-North. Requests for additional "track use" will be evaluated subject to 
operaf- •      . maintenance priorities. Requests to de-activate track(s) and/or high voltage power 

^ must be received and acknowledged by the assigned Metro-North inspector no less than 
1.4 days prior to the scheduled activity. Metro-North will only consider requests for "track time" 
to facilitate construction activities that have been approved by the Construction Management I & 
C Department. 

Protective Personnel: 



Metro-North will furnish flagmen, inspectors, maintenance personnel and similar labor 
protective personnel) as required by Metro-North to protect the operation of train traffic durino 
he sponsor s constructs activities. The sponsor must obey the instructions from Metro-North 

flagmen or other representat.ves on the job site promptly. Failure to follow instructions from 
Metro-North personnel on the sue will lead to withdrawal of Metro-North's entry perm t Zs 
c ostng the job s.te to the sponsor and its employees. Metro-North will, at its sole d c r^ 
de ermme the need for and the availability of protective support personnel. The sponsor rn^t 
nonfy the ass.gned Metro-North inspector no less than 14 calendar davs in advance of 
undertakmg an approved construction activity that may require protec'iive personnel   If the 
sponsor notllles Metro-North less than 14 days in advance. MetUorth m^v be unab    o supply 

cTc ,vV.ehPerSOnn    and/0r Metr0-N0rth W incur ^itional costs in accordance with Sis ng 
collect,ve bargammg agreements in order to fulfill a request. The cost of protective personnel 
and any addtt.onal penalty costs incmred by Metro-North due to late notifLtion shall be bore 
by the sponsor. Requests to cancel construction activities and protective personnel must be 
Reived and acknowledged by the assigned Metro-North inspector no less than 96 hou    (4 days) 
pr or to the start of the scheduled construction activity. Any costs incutred by Metro North d e 
to late cancellation notice shall be borne by the sponsor 
Metro-North will provide protective forces to the extent possible cons.dcnn* operational ^nd 
mamtenance pnonfes. Metro-North makes no guarantee that protective personnel u° 1   e 
available to meet the sponsor's preferred schedule. Further, no such work may actually 
commence unt.l the assigned Metro-North representative affirmatively adv.ses the sponsor that 
the necessary protective forces are stationed and that he may proceed P 

MNR Representation 

^r^t^n:^0^^ aPPr0Val —<— of construction activities sha.l be 

Assistant Director - Construction Management - I&C Department 
Metro-North Commuter Railroad Company 
420 Lexington Avenue, 1 J,h Floor 
New York, NY 10017. 

Preparation: 

The sponsor shall obtain written approval of design and construction methods from Metro-North Phe sp0ns0r shall sub      detai]ed p|anS) appurtenant ^ ^ caIcu •• ^rth. 

Professional Engineer hcensed in the state where the work will be performed for any operation 

erinnh"1 t0l
Metr0;NOrth Pr0pmy Pri0r t0 the *• « -ork. Metro-North I I yevaPlua"the 

effect of this work on the operating Railroad. The plan shall locate and identify all util  ies 
above and below ground at the work site. The sponsor shall make necessary plan ev   o 
schedule changes, adduions, deletions, etc., at his/her own expense. The sponsor shall remove at 
h.s/her own expense any pipe, wire or structural facility installed without Metro North  pprova 
or which deviates from the plan approved by Metro-North approval 

n^costS MetroNorth3 trt^^ ^r^11 Ve ^"^ -P-tor) the sponsor shall - at 
no cost to Metro-North - perform pre and post construction surveys of tracks and structures to 
etabhsh existing honzontal and vertical clearances. Vertical clearance shall be meas   ed frl 

op of rail . Honzontal clearance shall be measured from the "centerline of track"   The 
elevations shall reference an established survey benchmark that will remain undisturbed 
hroughout the constructton. It may be necessary for the sponsor to monitor movements of tracks 
^structures on a more frequent basis - monthly, weekly or daily as determined by the Metro 



Sf 

The sponsor shall obtain appropriate soils/foundation data wherever the project requires 
excavations, temporary foundation supports, or any other subsurface construction activities. 
Under the direction of a Metro-North representative (engineer, inspector) the sponsor shall - at 
no cost to Metro-North - take pre and post construction photographs of the entire work site and 
track area, two sets of which will be delivered to Metro-North. The photographs shall be gloss 
prints 8 ins. by 10 ins. in size. They shall also be labeled on their reverse sides. The label shall 
include project title. Project Identification Number (PIN), Bridge Identification Number (BIN) or 
contract number, name of sponsor, date and direction photograph was taken. Each photograph 
shall also be numbered for identification. 

Submittais: 
All submittais requiring review and approval by Metro-North shall first be reviewed by the 
sponsor's designated consulting engineer and then submitted to Metro-North to complete the 
review and approval process. Submittais shall be stamped or written as "Approved". "Approved 
As Noted", "Revise and Resubrait", or "Rejected" by the sponsor's designated consulting 
engineer at the conclusion of the review prior to its submission to Metro-North. 

Environmental Controls: 
The sponsor shall comply with any and all Federal, State and Local laws, regulations and rules 
governing environmentally controlled substances and construction practices. He shall submit a 
plan and procedure prepared by a Professional Engineer licensed in the state where the work will 
be performed for handling and disposal of regulated materials. De-watering operations shall 
comply with applicable regulatory controls and shall be subject to Metro-North review and 
approval. The sponsor shall comply with Federal and State regulations for containment, storage 
and disposal of hazardous/industrial wastes. He shall comply with Metro-North Procedure 50- 
601, Item "O", Environmental Controls. The sponsor shall indemnify and hold harmless Metro- 
North from any loss, liability or expense on account of claims which result from the handling, 
transportation, disposal or abatement of asbestos, asbestos-containing material or asbestos- 
contaminated materials, lead paint materials, polychlorinatedbiphenols (PCB's) and other 
environmentally regulated substances and materials in the possession of sponsor or his 
subcontractors. 

Security: 
The sponsor shall adhere to M tro-North security practices. He shall identify all 
sponsor/subcontractor ho have reason to enter a designated security area of Metro- 
North propc- -FF'y a hsting of the names of all personnel who have reason to enter 
Metm ^operty. The list •.' ill be updated whenever there is a change in personnel. He 
shall supply enr- u with company insignia, which shall be worn on outer garments 

.,, are on Metro-North property. Sponsor personnel failing to wear identifying 
iliiifc..,a aiiuli be removed from the property. 



Protective Enclosures: 

The .sponsor will not store materials or equipment upon the Railroad right-of-way without first 
obtainrng written perm.ss.on and approval of Metro-North. The sponsor shall secure 
construction matenals and equipment that could be used by vandals lo obstruct Railroad 
opera nons ma vandal-proof enclosure. The sponsor shall be responsible to protec   he work she 

ueas tThe woTs^' F^" ^^ ^ ^ ^ n• * ^ -ess to ope^ ne areas vu the work sue  Fences at a m.n.mum shall be J2-gauge chain link, eight (8) feet in    ^ 

stmcturel "        ^ ^ ^ ^ "AASHT0" Slandai-d for design^nd fastening to 

English Language: 

The sponsor must furnish an English-speaking supervisor at each job location who is enable of 

ZZZtX^f IranSla,mg ^ ^"r^ inStrUCt,0nS ^ the ^VroZful- 
^et a r Z"    h ?       ? SPOKnSOr S PerSOnnel 0n the J0b- Such suPervisor ^us. remain on the 
M^tZ^ZZ ^ beinS ^^^^ " any SPOnSOr ^^^ - 0" - ^ut the 

Safety: 

The Metro-North Safety Department conducts a mandatory orientation class for all sponsor 
personnel who have reason to enter Metro-North property   Seven- (7) working day  advice 
nonce from the sponsor is necessary for class scheduling' Sponsor personnel muspresen proof 
of completion of th.s orientanon before cntenng the properti. Sponsor personal who faH,o 

^^^2:z~from the property- The'~ ---- 
general publ.c. He shall prepare and submit a comprehensive "Safety Plan" which wd 

cornice.COmPany repreSentatlVe(s) Wh0 ^ PreP-e ^ -P'ement a program of 

Supply personal safety equipment for all workmen employed by the sponsor or his contractors 
and enforce use of th.s equipment by contract personnel contractors 

^^irrd^m^r^• emP,0yeeS With ^^ ^ ^' ••• ^und in 

The sponsor shall supply "Material Safety Data Sheets" for construction or maintenance 
matenals that could pose a safety, fire, health or other hazard to Metro-North 

Hi-Rail Equipment: 

Highway-rail mounted equipment and "work trains" are generally prohibited from use hv n• 
Railroad agencies on Metro-North mainline tracks. Prommted from use by non- 

Blasting:  Is prohibited on Metro-North propertv   Metro Nnrth ch.,11 ^r^     •     •.• 

RiEXi spec,fica,ions of any proposed b^ ^^ ^ -srr 
Temporary Structures 



Shall be necessary at the sole discretion of Metro-North to protect the Railroad or the general 
public from possible falling debris, paint or other materials, to protect personnel working above 
the right-of-way, to provide a platform for personnel, materials, and/or equipment and to provide 
a walkway for the general public. Temporary structures intended as walkways for the general 
public shall comply with the "New York State Building Code" Specifications and the Americans 
with Disabilities Act of 1991. 
A protective scaffold intended to contain finely broken concrete decking shall be designed for a 
live load of 200 lbs. per square foot applied uniformly over the entire structure, and a 2 kip 
concentrated load placed anywhere on the structure. The two loads are not to be applied 
simultaneously for design purposes. Design of the scaffold intended for any other purpose shall 
be submitted to Metro-North for approval. The design shall contain details of any construction 
activities supported or protected by the scaffold. Impact loads or rigging thai exceed the capacity 
of the scaffold shall be subject to the conditions of Section B "Rigging". Wood for protective 
scaffolding must be fire-retardant. The sponsor must supply Metro-North with certification from 
the manufacturer or supplier that lumber meets or exceeds the ASTM E-84 fire-retardant 
specification for exterior application 30-minute duration. Plans and calculations for temporary 
structures must be submitted to Metro-North for review and approval prior to construction. 
Further, plans and calculations must be prepared and stamped by a Professional Engineer 
licensed in the state in which the project is located. 

Shoring: 
All drawings for temporary sheeting and shoring shall be prepared and stamped by a Registered 
Professional Engineer (licensed in the state in which the project is located) and shall be 
accompanied by complete design computations when submitted for approval. 
Sheeting shall be required on all excavations where the side of the excavation is intercepted by 
the Railroad live load influence line. The live load influence line is defined as a line originating 
at the centerline of the track, bottom of tie and extending out in this plane a distance of 10 feet, 
then downward at a slope of 1 (vertical) on I'/J (horizontal). Such excavations must be designed 
to withstand, in addition to all static loads such as structural dead load, soil pressure and 
hydrostatic pressure, a Railroad live load of Cooper E-80 as defined in the "AREA Manual 
Section 1-3" or other loading magnitude as. may be directed by Metro-North. (See drawing "SK 
- 1", APPENDIX A). 
Interlocking steel shef • '"•"•, driven prior to excavation, must be used to protect track stability. 
The use of- .. ._> or si ^'•'•,'-devices is not acceptable in this area. Soldier piling and 
lagging will bo •  ^runj adjacent track(s) only when its use is approved by 
Metro-Norm. Consideration for use of soldier piling and lagging will be made if the required 
penetration of steel sheet piling cannot be obtained and when dry, non-running, stable material 
will be encountered. 
T •    .ui forces acting on the sheeting shull be computed as follows: 
The active earth pressure due to the weight of the soil shall be computed by the Rankine Theory. 
The Boussinesq analysis shall be used to determine the lateral pressure caused by the railroad 
loading. The load on the track shall be taken as a strip load with a width equal to the length of 
ihe lies 16' - 6"). The vertical surcharge, q (psf), caused by each axle weight divided by the tie 
length and the axle spacing (5' - 0"). For an E-80 loading: 

q = 80,000 lbs. / ( 8.5' x 5') = 1882 psf. 

The horizontal pressure due to the live load surcharge at any point on the sheet piling wall is Ph 
and can be calculated by the following: 

• 



Ph = (2q / 7i) ( 3-sin 3 cos 2a) 

(See drawing "SK - 2", APPENDIX B). 

The allowable stresses for the sheet piling and other steel members (wales struts etc ) shall be in 

^TZam^ ^T ,5' PanS 1 ^^ 2   TheSe ^0-^ --ses ma^Tita ed ten percent (10%) due to the temporary nature of the installations 
Where so,! or rock anchors are used, all anchors must be tested. Testing shall be in accordance 

othe^trS Sted"    ^ "" ^ (l0%) 0f ^ andl0rS ',Perfo--- tested" and all 

Exploratory trenches, three (3) feet deep and fifteen (15) inches wide in the form of an "H" with 
outs.de d.mens.ons matching the outside of sheeting dimensions are to be hand du    prior to 

IZ%T*  ^t Steel S
f
heetin8- ,n areaS Where railr0ad underground mstallationta^  known to 

ex,st. These trenches are for exploratory purposes only and are to be backfilled with the backfil 
compacted .mmed.ately. This work must be done in the presence of a Metro-North J   pec or 
CavIttes adjacent to the sheet piling, created by the.driving of the sheet piling, shall be filled with 
11/2- nch stone ballast. Any disturbed ballast must be restored and tamped immediately 

backn,     1    H be CUt 0f! ^ the t0P 0f t,e dUring ^"^ruction. After construction a d' 

glnd i^e^Hn^e     ' P,,m8 ^ ^ ^ ^"^ ^ ^ ^ ^ ^ 
Moreover sheeting alongside act.ve track systems shall maintain lateral support. Lateral support 
hall mamtam a compacted stone ballast shoulder level with the top of tie for at least two pE 

from the end of fe supported by a slope no steeper than one (1) vertical to two i hori ontl 

X^ZtwZ P   m PlaCe
A
Sha,, ^ '"^ "^ W00d PreSerVatlVe in accordance wh   the Amencan Wood Preservers Assoaalion Standards for timber in contact with soil 

Any excavation adjacent to track shall be covered and ramped and provided with barricades as 
reqmred by Metro-North. A lighted walkway with a handrail must be provided adja^n to the 
track for any excavation within ten (10) feet of the centerline J 

Final backfilling of the excavation shall be as required by Metro-North 



DWG.  SK-1 
(2/18/00) 

C_ TRACK 

10'-0" 
U- 

iROUND  LINE 

//mts\ 
^Llv 

THEORETICAL RAILROAD 
EMBANKMENT LINE   

REQUIREMENTS  FOR  TEMPORARY  SHEET PILING   ADJACENT  TO  TRACK 

'      STEEL  SHEET  PILING  FOR TRACK   SUPPORT   ^  NOT  REQUIRED 
InR  EXCAVATION OUTSIDE  THE  THEORETICAL  RAILROAD 
ESBAS^T  LINE.     SHORING   IN  ACCORDANCE  WiTH  OSHA 
REQUIREMENTS SHALL  BE  Ur.cQ.  IN  THIS  AREA. 

„     ,-Tr-.    r.jccT  Pll IM^     DRVVEN PRIOR  TO EXCAVATION.    IS 2*   I^RIO^E^EKV^ON   IS  WITHIN  THE   THEORETICAL 
RAILROAD EMBANV.^NT LINE. 

1     ALL   ^•---  FILING  IS TO BE DESIGNED  FOR  ^  E-80 LOAOIjjj 
3* .<;INFSQ  ANALYSIS   IS  TO BE  USED  TO  DETERMINE  THI 

uATER^ IISRE CAIIEO  BY  THE  RAILROAD  LOADING. 



DWG.  SK-2 
(^/IB/OO) 

LATERAL  PRESSURE DIAGRAM 

8.5' 

SHEET   PILE   WALL- 

~mw 

mw 

Ph    =  [2q/TT){B-  SIN /3   COS   2a) 

Ph    = PRESSURE   AT   ANY   GIVEN   POINT 

q     = STRIP  LOAD  SURCHARGE 

a     = ANGLE   IN  DEGREES 

3     = ANGLE   IN  RADIANS 

LATERAL PRESSURE DUE TO STRIP LOAD 



SECTION B 

REQUIREMENT FOR ERECTION, DEMOLITION, AND OTHER RIGGING OPERATIONS 
OVER OR ADJACENT TO METRO-NORTH RIGHT-OF-WAY 

The sponsor musl furnish scaled plans wilh supporting calculations in order 10 obtain written 
approval prior to the start of any rigging operation over or adjacent to the Metro-North right-of- 
way as follows: 
Plan view depicting locations of cranes, boom length and rigging operating radii, with delivery 
or disposal vehicle weight and locations shown. 
Crane rating sheets showing cranes to be adequate for 150% of the lift based on the 
manufacturers recommended capacity. Crane and boom nomenclature shall be indicated. 
Include manufacturer's operating booklet and recommended data for special applications such as 
barge mounted equipment, partial outrigger extensions, boom and jib configurations, 
counterweights, etc. 
Plans and computations showing weight of pick. Supply manufacturers weight data, certified 
weights, shop drawings, etc. to verify load calculations. Include weight of rigging equipment. 
Show in a table format on the plan a "Crane Lifting Schedule" of each crane pick as shown 
below: 

CRANE LIFTING SCHEDULE 

Piece 
No. 

1 

Piece 
Weight 

kips 

Rigging 
Weight 

kips 
X 

Block 
Weight 
Kips 

X 

Maximum 
Weight 

Kips 
X 

Maximum 
Radius 

feet 
Y 

Boom 
Length 

feet 

Crane 
Capacity 

Kips 

Factor of 
Safely: 1.5 ori 

greater   . 

=1 

Location plan and profile showing obstructions, crane tail swing, and outrigger dunnage 
indicating that the proposed swing is possible. A profile of overhead utility lines or obstructions 
demonstrating that the rigging operation is possible. Computations and plans demonstrating that 
soils or foundations for equipment and temporary structures are adequate and able to protect 
subsurface utilities and structures. 
Plans and calculations showing locations and structural adequacy of mats, barges, embankments, 
supporting structures, planking, or special decking as may be required by Metro-North. 
Written statement from crane owner giving date of last crane condition and safety inspection and 
the results of said inspection, fnclude copy of current inspection certificate by an inspection 
agency (e.g. NY City Cranes & Derricks). 
Data sheet listing numW tvpe. size, arrangement and capacity of slings, shackles, spreader bars. 
or other c(V' vJopies of catalog or Information sheets of specialized 
equ;: 
A complete procedure indicating the order of lifts and repositioning or rehitching of the crane or 
r'->---   ~       j! shall supply engineered plans and calculations for partial pre-cutting of 
:,. :„. ...umbers for demolition operations. 
Temporary support of any components or intermediate states including bolting data shall be 
shown. 
A time schedule of each stage or lift, as well as a schedule for the entire lifting procedure. 
All plans and calculations submitted to Metro-North as required above shall be stamped by a 
Professional Engineer licensed in the state where the work will be performed. 



In general, unJess otherwise directed by Metro-North, operations directly over or adjacent to the 
operating nght-of-way which foul the operating area, or which in the event of .tfa 1   e cou^d 11 
across the operatmg area will be performed between approximately 2:30AM and 5 00AM 
Operates mvolvmg a track and power outage across all tracks may be performed only on 
weekends - at times specified by Metro-North. nuunea oni\ on 

The sponsor and engineer shall locate and mark the exact crane location in the field at least two 
workmg days pnor to the intended operation. He shall verify the radii and clea^ ^ or cn^cal 
picks and he s all cert.ty the stability of the foundation for crane outriggers and suppom 
Any dev.at.on from th.s plan must be reviewed and approved by the sponsor's enoS nnor to 

wTifb^rr Metro-North Engineer for review L «p-- •Le^zz, 



SECTION C 

UNIFORM INSURANCE STANDARDS 
CONSTRUCTION WORK INVOLVING CONTRACTORS NOT WORKING FOR 

METRO-NORTH COMMUTER RAILROAD COMPANY 

The Contractor shall procure, at its sole cost and expense, and shall maintain in force at all times 
during the term of this Agreement, except for products and completed operations coverage, 
which must be maintained for at least three years following completion of the contract, policies 
of insurance as herein below set forth, written by companies with an A.M. Best Company rating 
of A-/"Vir or better, and approved by the Metro-North Railroad/MTA and shall deliver 
evidence of such  policies.    These policies must:  (i) be written  in  accordance  with the 
requirements of the paragraphs below, as applicable; (ii) be endorsed in form acceptable to 
include a provision that the policy will not be canceled, materially changed, or not renewed 
without at least thirty (30) days prior written notice to the Metro-North Railroad do MTA Risk 
and Insurance Management Depanment - Standards, Enforcement & Claims Unit, 2 Broadway - 
21s1 floor. New York, NY 10004 by Certified Mail, return receipt requested; and (iii) state or be 
endorsed to provide that the coverage afforded under the contractor's policies shall apply on a 
primary and not on an excess or contributing basis with any policies which may be available to 
the Metro-North Railroad/MTA, and also that the contractor's policies, primary and excess, must 
be exhausted before implicating any Metro-North Railroad/MTA policy available,    (iv) In 
addition, contractor's policies shall state or be endorsed to provide that, if a subcontractor's 
policy contains any provision that may adversely affect whether contractor's policies are primary 
and must be exhausted before implicating any Metro-North Railroad/MTA policy available, 
contractor's and subcontractor's policies shall nevertheless be primary and must be exhausted 
before implicating any Metro-North Railroad/MTA policy available.    Except as otherwise 
provided herein, policies written on a "claims-made" basis are not acceptable.   At least two (2) 
weeks prior to the expiration of the policies, contractor shall endeavor to provide evidence of 
renewal or replacement policies of insurance   .vith terms and limits no less favorable than the 
expiring policies.   If any deductible or re^ntion is applicable, such deductible and/or retention 
shall not exceed $100,000 unless such insreased deductible or retention is approved by Metro- 
North Railroad/MTA.    f'      ...tractor shall be responsible for all claim expense and loss 
payment'; • -uctible or^eJf-msured retention. The insurance monetary limits required 
herein may "U met t^r:' • '      ^ combined use of the insured's primary and umbrella/excess 
policies. 

Workers' compensation Insuranm (including Employer's Liability Insurance with limits of not 
less than $2,000,000.00) meeting the Statutory limits of New York State. Such insurance shall 
f'jlly comply with the Worker's Compensation law(s) of the state(s) in which operations or work 
related to this project is to be performed. 

Commercial General Liability Insurance (I.S.O, 2001 Form or equivalent approved by Metro- 
Norrh Railroad in the Contractor's name with limits of liability in the amount of $1,000,000 for 
each occurrence on a combined single limit basis for injuries to persons (including death) and 
damage to property. $2,000,000 General Aggregate and $2,000,000 in the Aggregate in respect 
to Products/Completed Operations. Such policy should be written on an occurrence form and 
shall include: 

•    Contractual coverage for liability assumed by the Contractor; 



• Personal and.Advertising Injury Coverage 

• Products-Completed Operations; 

• Independent Contractors Coverage; 

'    n^rr'^6   {EXP!0S!0n'   COllaPSe,   '^   Underg]0Und   Ha2ards)   -here 

• Contractual   Liability   Exclusion,   applicable   to   construct.on   or   demolition 

lere ne'JLy; Per,0rmed "^ ^ ^ 0f '^ traCkS' muSl be -^ 

• Coverage for claims for bodily injury asserted by an employee of an additional 
nsured and any Employer Liability Exclusion which may otherwise ope ate to 

exclude such coverage shall be voided in this respect; and 

• Additional   Insured  Endorsement   (I.S.O.   Foim   CG   20   10   1185   version  or 
equivalent approved by the Metro-North Railroad) naming the followino entitie 
and their subsidiaries and affiliates as follows: c 

ty 

. .        KI All Contracts: 
Metro-North Commuter Railroad & Metropolitan Transportation Authori 

w , ^ Contracts involvini? Grand Central Tprmin^i 

T^Z V—• '-'-• ^'^ fc Ve„tures, LLCI Connecicu, Depanme„, of 

.,.. ^ Contracts involving the Hudson Linp 
Midtown TDK Ventures, LLC, Midtown Trackage Ventures LLC Connprtir, ,r n... . 

fz::ZiZc^z°"'   New Yo,kcen'rai Uncs LLC
 
and Dei— * 

,,., Contracts involvin^ the Harlem r i»0- 
Midtown TDR Ventures, LLC, Midtown Trackage Ventures IT r rnnn^.v , r. 

ssosn
Ls."so,idaKd Rai, co^m'L «* Titc•~* srrrof 

,.    .   .      n     T Contracts involving the Wnt of Hudson Tinpg 
(including Port Jems Line, Pascack Valley Line, and Piermont Branch) 
New Jersey Transit Rail Operations, inc., Consolidated Rail Corporation and CSX 

^r 1-° li L^ ^ Centra, L,neS LLC- ^ ^ ^the^ly & 

Railroad Protective Liability Insurance (ISO-RIMA or equivalent form approved by the 
Railroad), covenng the work to be performed at the designated job site and'afford.ng jlrmection 



for damages arising out of bodily injuries or death, injury to or destruction of property, including 
damage to the insureds own property and conforming to the following: 

• The limit of liability shall be $2,000,000.00 for each occurrence. If the policy is subject to an 
aggregate limit, replacement insurance will be required if it is likely such aggregate will be 
exceeded. 

• Evidence of Railroad Protective Liability Insurance must be provided in the form of the 
Original Policy or a detailed Binder pending issuance of the Original Policy. 

•    Depending on the territory where the Work is to be performed, the following additional 
entities must be included as named insureds on the Railroad Protective Liability Insurance 
Policy: 

All Contracts: 
Metro-North Commuter Railroad & Metropolitan Transportation Authority 

Contracts involving Grand Central Terminal: 
Midtown TDR Ventures, LLC, Midtown Trackage Ventures, LLC & Connecticut Department of 
Transportation 

Contracts involving the Hudson Line: 
Midtown TDR Ventures, LLC, Midtown Trackage Ventures, LLC, Connecticut Department of 
Transportation, National Railroad Passenger Corporation (Amtrak), Consolidated Rail 
Corporation, CSX Transportation, Inc. & New York Central Lines LLC, and Delaware & 
Hudson Railway Company, Inc. 

^    4--"--v involving the Harlem Line: 
Midtown TDR Venn -, ..^uiown Trackage Ventures. LLC, Connecticut Department of 
Transportation, Consolidarr' "   * ^jrporAtion, and CSX Transportation, Inc. & New York 
Central Lines LLC. 

Cond itcK involving the West of Hudson Lines: 
(including Port Jervis Line, Pascack Vulley Line, and Piermont Branch) 
New Jersey Transit Rail Operations, IrtC-., Consolidated Rail Corporation, and CSX 
Transportation. Inc. & New York Central Lines LLC!;1 and Norfolk Southern Railway & 
Pennsvlv.'iin Lines LLC 

Bus,n   ' .;> hmtr^ce Policy (I.S.O. Form CA 00 01 07 97 or equivalent 
,. uic Railroad) in the Contractor's name with limits of liability in the amount of 

;> 1,000,000.00 each accident for claifflS for bodily injuries (including death) to persons and for 
damage to property arising out of the ownership, maintenance or use of any owned, hired or non- 
owned motor vehicle. The policy shall be extended to include employees of any insured acting in 
the scope of their employment: 

Environmental Liability Reguirementl 

A.        Contractor's   Poflwrigg   Liability   -   In   the   case   of   a   contract   involving 
environmentally regulated substances or hazardous material  exposure(s), the 



B. 

Contractor shall provide Contractor's Pollution Liability Insurance with respect to 
he work and acuvu.es of the Contractor or its Subcontractors, including but nm 

hmaed to handhng, transporting or disposing of any Hazardous SubstacLanX 
.ronmentally regulated materials and any sudden and/or non-sudden pol uUon 

or •mpa.rmcn   of the env.ronment, including clean-up costs and defense    Ts 
-nsurance shall name the following entities as additional msured's: Metro" North 
Railroad and the Metropolitan Transportation Authority (MTA) inc uding ks 
subs.d.anes an   affiliates under this policy (or policies) a'n   shdl hav   Ss o 
.ab.hty o not less than S5 million. The Contractor shall comply with al federal 

state, and/or local laws, rules and regulations and shall obLn any addkTon i 
coverages  required   by   federal,   state,  or  local   government   agendes   Th 
Contractor s Pollut.on Liability Insurance shall be in effect from the§t me Metro 
North Radroad perm.ts the work relating to (he Hazardous SubstanceT o  o'her 

c^r^L^rsubstances - — - ^ .rizrz 
i.    This .nsurance may be supplied by the Subcontractor performmg the Work if 

the Contractor .s not performmg any of the relevant work and'prov^h 
Co tractor and Metro-Nonh Railroad/the Metropolitan Transportation 

tT/JZlnc,ud,ng its subsidiaries and affi,iates are ^ ** '^S 
ii.    The Contractor or its Sub-contractor performing the Work, shall obtain all 

permus. hcenses and other forms or documentation, which are required ad 

MlTRi    Tnd^ f ^ ^^ ^ ^^ ^U be s^d MIA Risk and Insurance Management Department pursuant to requirements 
referenced in the Insurance Article. lequirements 

".    In the event that the Contractor or its Subcontractors transports from the Site 
hazardous substances or any other environmentally regulated subs^a ce t 
reqmres a govemmentally regulated manifest, the CA 9948 and ^8 90 
Endorsements shall be attached to the auto liability policy and funmhed on 

o'ver^  oTlo^ l,mitS 0f liabi,ity 0f n0t ,eSS than 55WOOO"t di coverage   for  boddy  mjury   or  property  damage   mcluding   liability   for 
env.ronmental restoration resulting from negligence in The ope Lion 
mamtenance or use of any motor vehicle involved in the transportS of 
Hazardous Substances or any other environmentally regulated substance as 
required pursuant to any federal, state or local lawsfrulls and r^uZs A 
copy of each endorsement CA9948 and MCS-90 shall be submit ed for 
review as part of the insurance submission. sunmitted tor 

If coverage is not provided with a stand alone policy a letter signed hv .,n 
authonzed agent is reqwred. a sample copy of whlhil provided  ' ' 

Any additional insurance policies necessary to obtain required permits or 
otherwise comply with applicable law. ordinances or regulations^ardine 
the performance of the work. re0araing 

Pollution Legal Liability (Non-Owned Disposal Site Liability) Insurance If 
the project activities include the disposal of waste or other hSousTh^: 
trom the work site, the Contractor shall maintain or c^oTnT^Z 

IV. 

V. 



insurance. The Contractor must provide a certificate of insurance to iMetro-North 
Railroad listing the disposal facility as an insured location. Metro-North Railroad 
and Metropolitan Transportation Authority are to be named as additional insureds 
on these policies with limits of liability of not less than FIVE MILLION 
DOLLARS ($5,000,000) per occurrence. 

If coverage is not provided under a stand alone policy, the "Non-Owned Disposal Site 
endorsement must be referenced on the insurance certificate and a copy thereof submitted with 

the insurance. 
Metro-North may, at its discretion, procure, provide and thereafter maintain in effect during the 
life of this project for and in behalf of Metro-North any and all force account insurance deemed 
necessary by Metro-North. The provision of such insurance shall not be deemed a limitation on 
any liability of sponsor arising under the terms of the Entry Permit. The premium paid by 
Metro-North for sponsor in accordance with the provisions of the Entry Permit shall reimburse 
such force account insurance coverage. 

Any notice to be served on Metro-North pursuant to this SECTION C - UNIFORM 
INSURANCE STANDARDS shall be delivered by hand against a receipt or by U.S. Certified 
Mail. Return Receipt Requested, postage pre-paid, addressed as follows: 

MTA Risk & Insurance Management/Metro-North Railroad 
2 Broadway 

215'Floor 
New York, NY 10004 

The Contractor shall furnish evidence of all policies before any work is started to the Metro- 
North Railroad c/o MTA Risk &. Insurance Management - Standards Enforcement & Claims 
Unit. Certificates of Insurance may be supplied as, evidence of policies of all policies, except the 
Railroad Protective Liabi.u^ Policy. The Railroad Protective Liability Insurance Policy 
must be provided in the form of the Original Policy. A detailed Insurance Binder may be 
provided ACORD or Manu;:dpt Form, pending issuance of the Original Policy. The 
Original Policy must be submitted to MTA RIM within 30 days of the Binder Approval. 

The Agency reserves th: right to request evidence of all other policies. If requested by the 
Agency, the Contracior shall deliver to the Agency within forty-five (45) days of the request a 
copy of such policies, ce-^'" ' hv the insurance carrier as being true and complete. If a 
Certificate of Insurn- ..^.mtted it must; (1) be provided on the Metro-North Railroad 
Certifr ..^ice Form: (2) be signed by an authorized representative of the insurance 
carrici oi producer — d; (3) disclose any deductible, self-insured retention, aggregate 
iJrr.:-  , LO ^e policy that materially change the coverage; (4) indicate the 
Auuu.o^u. msureds and Named Insureds as required herein; (5) reference the Contract by 
number on the face of the certificate; and (6) expressly reference the inclusion of all required 
endorsements. 

If, at any time during the period of this Contract insurance as required is not in effect, or proof 
thereof is not provided to the MetrO-North Railroad, the Metro-North Railroad shall have the 
options to: (i) direct the Contractor to suspend work with no additional cost or extension of time 
due on account thereof; or (ii) treat such failure as an Event of Default. 



insur.doc 1/26/07 

METRO-NORTH RAILROAH rnMPANv 

NEWYORKSTATE INDEMNITKR.S (Addition.l and/or Named jnsureds) 

GCT/PAT   rMTA/MM Profiertyj 

-^(collectively   Midtown >. Connecticut Department of Transportation (CDOT 

Hudson Line   {MTA/AjN Property) 

• nc. (CSX, * New Yortc C.mra, L•s ,.LC, and De,^ * ^^^4II (SrHr'""- 

Harlem Lines   (MTA/MN Prnpprfy) 

Beacon Line   (MTA/MN Pronerfy) 

Hr.S.'iSco^r CO',","',• MTA- C0""CC"C••, ^"^ ""'-PO-- -CDOT.. 
New Haven Line • New York Side (MTA Prtmeriy) 

Metro-North Commuter Railroad Company, MTA   Connecticut Den-.r.m.n. ~f T 
National   Railroad   Passenger  Corooratlon  f AIV- tV   r        ,^ ^P^"1^1 0, Transportation   CDOT). 

Piermont Branch - Pasc.rk Valley Line • N.w York (MN JrackMIT-Train) 
Metro-North Commuter Railroad Company   MTA   NJ Tn'n.it  R.ii n 
Southern Railway & Pennsylvania Lines LLC Operations.  Inc. (NJT). Norfolk 

West of Hudson-Port fer^is Line- New York «VIN.Pn.-fi.r/Norfo,k SauhcrnJWk^fT Trains 
Metro-North Commuter Railroad Company MTA NJ Tr.n.if QV r? ' rack/^''-Tram) 

Rail Corporation. Norfolk Southern RaL/; ^^7^" Lin/; L^^^^^ InC- ^ ^^ 

CONNECTICUT "         ~   
New Haven - Main LinB   (CDOT PrnP<.r.v| 

Metro-North Commuter Railroad Company, MTA. CDOT   Consolidated  R„I  r 
National   Railroad   Passenger   CornoraHnn   ^m^Vr  u      consolidated Rail  Corporation (Conrail). 

p•cvta.. «„,_ RLro^^xAsPirr. si r a srs 
New Canaan   (CDOT Pronprtv) 

Danburv Branch (CDOT Property? 

Waterbury Branch (South of Qerhv irr. MP 0 fn MP Qf 

pLocvte. w„re„Kr jilro.d ^wt^s^rr .sr. suk s-rs 
Waterbury Branch (North of Derby JPT. MR 9 tn Mpn} 

Metro-North Commuter Railroad Company. MTA, CDOT. 



For All Insurance Questions Contact: 

Richard Webster 

(646) 252-1430 
r webster @ mtahq.org 



w Metro-North Railroad 

AGREEMENT or CONTRACT #: 
CERTIFICATE OF INSURANCE 
""AuHtfcMENT or CONTRACT Name/ Description:  

PRODUCER: 

ADDRESS: 

PHONE NUMBER: 

CERTIFICATE ISSUANCE DATE; 

INSURED: 

CERTIFICATE 
HOLDER: Metro-North Railroad / MTA 

Attn: Risk & Insurance Management 
Standards, Enforcement and Claims Unit 
2 Broadway, 21 "Floor 
New York, New York 10004 

CO 

LTR 

A 

B 

RIM SYSTEM # 

COMPANIES AFFORDING COVERAGE 

CO 
LTR TYPE OF INSURANCE 

GENERAL LIABILITY 
(Check all that apply): 
Q      Comprehensive Form 
O     Undergrnd Expl.s Collapse Haz 
D     Pfoducts/Compteted Oper. 
Q     Contractual 
D     Independent Contractors 
• Broad Form Property Dam. 
• Personal Injury 
• Deductible $ 

AUTOMOBILE UABILITY 
(Chock all that apply); 
• Any Auto 
• Owned Autos 
• Hired Autos 
O     Non-owned Autos 

EXCESS LIABILITY 
(Check all thai apply): 
D     Umbrella Form 
•     Other Than Umbrella Form 

WORKER'S COMPENSATION AND 
EMPLOYERS LIABILfTV 

BUILDER'S RISK (Soo Note 3) 

PROFESSIONAL LIABILITY 
Q     Deductible S 

OTHER 

OTHER 

FULL CONTRACT VALUE 

RAILROAD PROTECTIVE UABILITY Insurance Is NOT ACCEPTED on Certificate of 
Insurance forms - Provide detailed BINDER and/or POLICY. 



CERTIFICATE OF INSURANCE (Continued) Page 2 

ADDITIONAL INSUREDS (See Note 4) 
(Check all that apply): 

D    Motro-North Commulor Railroad Company 
O    Metropolitan Transportation Authority, including its subsidiaries and 

affiliates 
D    Connecticut Department of Transportation 
• Midlown Trackage Ventures LLC 
D     Widtown TOR Ventures LLC 
D    Consolidated Rail Corporation 
• National Railroad Passenger Corp. (Amtrak) 
• NJ Transit Rail Operations Inc. 
Q CSX Transportation Inc. & New YorV Central Lines LLC 
D Delaware & Hudson Railway Company, Inc. 
Q Norfolk Southern Railway Company & Pennsylvania Lines LLC 
D Housatonic Railroad Company 
• Providence & Worcester Railroad Company 
D 

NAMED INSUREDS (BUILDER'S RISK INS. - See Note 4) 
(Check all that apply): 

O Metro-North Commuter Railroad Company 
D Metropolitan Transportation Authority, including its subsidiaries and 

affiliates 
D Connecticut Department of Transportation 
O Midtown Trackage Ventures LLC 
D Midtown TDR Ventures LLC 
Q Consolidated Rail Corporation 
D National Railroad Passenger Corp. (Amtrak) 
D NJ Transit Rail Operations Inc. 
D CSX Transportation Inc. & New York Central Lines LLC 
D Delaware & Hudson Railway Company, Inc. 
• Norfolk Southern Railway Company & Pennsylvania Lines LLC 
D Housatonic Railroad Company 
D Providence & Worcester Railroad Company 
D 

NOTE1: 

NOTE 2: 

NOTE 3: 

The subscribing insurance conipany(s), authorized to do business in the State of New York, certifies that insurance of the kinds and types and for 
limits of liability herein stated, covering the Contract herein designated, has been procured by and furnished on behalf of the insured Contractor 
and is in full force and effect for the period listed on the front o( this Certificate of Insurance. In addition, the subscribing insurance company(s) 
certifies that the insurance limits for General Liability Insurance are not amended by deductible clauses of any nature except as has been 
disclosed to and approved by Metro-North; and that coverage is afforded for the insured Contractor's obligations under that provision of the 
contract providing for indemnification of the Indemnified Parties, including Metro-North, named therein. Any exclusion applying to construction or 
demolition operations on or within fifty (50) feet of a railroad has been voided: and any employer liability exclusion which may otherwise operate to 
exclude claims for bodily injury asserted by an employee of an additional Insured shall be voided. 

The subscribing company(s) agrees that no policy referred to herein shall be changed or canceled until thirty (30) days written notice has been 
given to: MTA Risk and Insurance Management, 2 Broadway. 2V Floor. New York, NY 10004, Attention: Standards Enforcements and Claims 
Unit. 

Builder's Risk Insurance includes Metro-North Commuter Railroad Company and Metropolitan Transportation Authority, (and where contractually 
required, Connecticut Department ol Transportation and/or Midtown TDR Ventures, LLC.) as Named Insureds as their interests may appear. 

NOTE 4: 
Ail references to Named Insureds and Additional Insureds Include thor 
affiliates. 

NOTES: 

entitles' directors, officers, employees, partners, agents, subsidiaries and 

This certificate is issued to the certificate holder in considen' ..i ot the agreement entered into with the Named Insured. It is understood and 
agreed that the certificate holder relies on the certificate F. > a basis for continuing such agreement/s with Ihe Named Insured. 

AUTHORIZiCi; .uRER/PRODUCER 

BY 
(signature) 

TITLB 

STATE OF 

COUNTY' 

. day of _ 20 , before me personally came. to 

Me known i'.*n • .;ing (July sworn, did depose and say that he/8tie resides in , 

 „ ^';Q is the  of tll§ corporation described in and described in and which executed the foregoing 

Certificate of Insurance, that he/she is fully authorized to exbcut§ the foregoing Certificate of Insurance 

(Notary Public) 

1/12/07 
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L EXHIBIT K 
GRANTOR REOUIREIVTFNTS vnR ENGim^mn A ivm 

CONSTRUrTTON rm P ^UMAY PROPPPTV 

Table of rnwtPnfa 

Section Item 
Page 

1 Definitions  
        E-3 

2 Scope   
       E-3 

3 General Instructions  
        E-3 - 

A. Safety E"S 

B. Working onRailwayRightof Way and Flag Protection 

4 Engineering Studies.... 
 .*     E-5 

5 .Design Guidelines  
     E-S- 

A. Route Design E'7 

B. RaUway Signal and Communication Lines 
C. Status Reports 
D. Buried Plant 
E. Above Ground Plant 

6 Plans,Drawings and Specifications        E:8_ 

A. Drawing/Plan Requirements E'10 

B. Plan Sets 
C. Erosion and Sediment Control 
D. Governmental Regulations 
E. Construction Specifications 
F. As-Built Plans 

7 Permits  
A General """    E"10 

B. Governmental and Agency Permitting 
C. Private Property 

•: 

r 

E-l 
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E-21 
A. Insurance 
B. Construction Procedures 
C, Equipment and Materials 
D. Ingress and Egress 
E. Trackwork 
F. Explosives 
G. Underground Utilities 
H. Permits 
I.   Field Engineering and Staking 
J.   Daily Cleanup 
JL Safety CompUance 
L. Railroad Flagging 
M Erosion and Sediment Control 
N. Clearing and Grubbing 
0. Barricades 
P. Trench Construction 
Q. Directional Boring 
R. Track Crossings 

• c  • S. Conduit Cover and Separations 
T. Peaces and Gates 
U. Damage to Existing Facilities 
V. Seeding and Mulching 
W. Final Cleanup 
X. Testing 

o 
E-2 

• 



I 
I 

I 
l-PEET]>fTTmvg 

A. Railway - Tie New York, Susqueha^a and Western Railway Corporation 

a ita . T^ P.tata, PIans> ^ Plan and/or ^ ^^ ^ ^ ^ ^^ 

^Sb^g S^ reSPeCt ,0 ^ TraMnissi0" S^ P'OP^ by the Gta^e 

conatmetiononbeh^SrSay ^ S"del,n8S ^ inSIKC,io,, of "•» ^^ 

woSSd'^elSr 0r M°* CmCaM by ** ^ to —"Plish the 

pro^tbe^wayandM^S^L^^St-^ ^ to 

2 > SCOPE 

property. Where the terms rf this iLu^itE^^^^ 
the Agreement, if at aU. the AgTm^^cS*^^0^6^^^^ 

3 - GENERAL INSTRlirTinivg 

A.      Safety 

E.3 



»            • 

• 

• c protection shall be required in areas with excessive noise and as instiucted by the 
Flagman or other Railway official. 

(ii)          Suitable protective clothing and footwear shall be worn while on Railway 
property.  Working in shorts is prohibited.  Shirts must cover shoulders, back and 
abdomen. Tennis or jogging shoes, sandals, boots with high heels, cowboy and other 
slip-on type boots are prohibited.  Hard sole, lace up footwear, zippered boots or 
boots cinched up with straps which fit snugly about the ankle is adequate. Steel-toed 
safety boots are recommended.  AH clothing and protective equipment must be in 
good condition and properly fitted. 

(iii)          Grantee shall ensure that Consultant and Contractor observe die safety 
provisions of applicable laws and building and construction codes. 

(iv)          Anyone working on Grantor's property found to be under the influence of 
alcohol or other intoxicant, narcotic or hallucinogenic drug, or in possession of such 
intoxicant or drug, shall be dismissed from the property by Grantee and not allowed 
to return. 

(v)           When anyone on Grantor's property is injured. Grantee shall ensure that 
anangements for emergency medical assistance are made, if needed, and that 
Railway's Engineer is notified of such incident by the  quickest method of 

• c communication available. 

(vi)      '   No one shall be aliowed within fifteen feet (15*) of the centerline of the 
nearest track without specific authorization of the Flagman. 

(vii)         No one shall be allowed to cross tracks without specific authorization of 
die Flagman. 

(viii)        All persons working near track while train is passing are to look out for 
dragging bands, chain, and protruding or shifted cargo. 

(ix)          No one shall be allowed to pass between, over, or under rail cars. 

(x)           No steel ^     iallic chaia or measuring tape shall be allowed to cross or 
touch rails withr                  . 0i flie Flagman. 

(xi)                     trials shall be placed on tracks without Ihe approval of the 
r"            ^ Railway's Sogineer. 

(xii)         No tracks or other equipment shall touch the ballast line of the track 
v •hcut specific permission of the Flagman. 

0 1 » 
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V.. B. Worldng on Grantor Bight of Way and Flag Protection 

Lon^totoWdT^S*' re?Uire3 ^ ** ^"^ W* and 
Sn p^r4rd?»ssc^ssK^ 
^t^s? XT^t Cor,or ^ ^^ ^ * 
impecfion.comm.cSC^taS^0n ^^ Pr0per,y for ^^ 

fadhitob allowed oXlL^Se^M^S "l''1'8' •PplierS- ^ otl>" 
givon by the Flagman. Fatao^SS•f ^ obaem, flaggtag dtecdona 

Grantee^an^n^^SS^^t^rf00'^*0 

provide a, leaat flvf^Tya ^SL^ofT!^ ^^ ^ Connaetor 
-^fotee^CbyaU^^X^S^^Sl^^-" 

Conanltant or CoS^3SSt^ Pf10*' «» "^ ^ Oiaaee" 
Railways naia ^S *" ^^ "^ be ,,IIowed to "^ "used by to 

vetdcally^kedpataUeUtar^^rSS'sS^^ 0,, ^ °f 

Leau^ed^^^u^r^f-.rr r ^^ ^ *** ^ 
Raiiwny.SWnnn^on^X^rt^5Sr.,^reC,0n 

5 - DESTfiN GUmFTTNirg 

x A.      Route Design 
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In addition to Grantee's normal criteria, the design of the Project route should include 
the following criteria relative to Grantor's property and Railway's operations: 

(i)       Safety and security of the Transmission System 
(ii)     Maintenance and restoration considerations 
(iii)     Safety during construction and maintenance 

B. Railway Signal and Communication Lines 

(i) Grantee shall ensure that neither Consultant nor Contractor locate, mark or 
tamper with any Railway signal or communication lines. Such work shall only be 
done by a qualified Railway employee. This provision does not apply to locating 
above ground structures. 

(ii) Grantee shall ensure that Consultant and/or Contractor obtain(s) pennission from 
other railroads to locate, mark or tamper with their signal and communication lines. 

C. Status Reports 

Consultant and Contractor will provide monthly status reports to Railway 
indicating work accomplished and work proposed for the following report period. 

D. Buried Project Components 

(i) Buried Project components will be installed with a minimnm cover of forty- 
eight inches (48") from the top of the conduit to the ground surface when trenching or 
plowing parallel to track structure. 

(ii) Minimum cover shall be sixty-six iachcs (66") from the top of casing to the 
bottom of rail wV>r~i -rocking bensafti a railroad track when trench, open cut or 
standard jack t »._ .^oiioas are utilized. 

(iii) Minimum vu, ^ x^x cased directional bore at track crossings all locations shall 
be tea feet (10'). 

(lv)Trenching will not be allowed on an embankment or excavation slope or within 
two feet (2*) of the top edge of such slope, 

(v) Mirdir'un horizontal distance from the centerline of the track to the nearest edge 
of a directional h^-   '  ^ be twenty-five feet (25') unless approved in writing by 

(vi)A minimnm separation of five feet (5') shall be maintained between the Project 
and any existing underground faoliities where possible except for Railway drainage 
culverts. Greater minimum sepatadons may be required as directed by the Railway or 

£-6 



^ 

s 

wiltoteefee.(3>fRailway,X^SaciISi^S.an,i/0rdieei"8 

is required by Railway's Engineer. (    ^ ^eSS a ^^ Ration 

(viii)        Backfili and compaction will be rennir** r• w   u- 

3tactoeS,aodwaeredeemcinece^TrSL^t^M,1,0leS ^ "^ 

excessive (stodtag) water ^T^Xl^^TI^, Ti ^ 0r 

(X) BackfillshaU be fonnedwilhsnitaWe materials. 

gL shall SpSto bS bnMh- ^^ "^ md "- -o*"P-^ble 

S.sbrbe'SsSSeSSsSep-^^^r 
Site wm »tt SS^b^t^ ^ ,ra^ Sigaai k•6**- 0* P^ 
aear raU.  StaSrt „^ ^St. f^06"; T "^ "^ OT ^ -naat and the 

SLaJtSf, 11^:12 arf,L*r*' witt°« ^^ 

E.      Above-Ground Project Components 

eUoftwTo^Sr "SaPPOrB ^ ^ '^ - d- * *» outer 
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C~ located a minimum of ten feet (10') horizontal from the track when the vertical 
clearance is fifty-two feet (52') or greater, unless approved in writing by the Grantor. 

(iii) Poles or other structures shall not be located on slopes/embankments of 
the Railway roadbed section. 

(iv) The minimnm clearance between the top of the high rail to bottom of sag 
of the bottom wire at 65 degrees F shall be fifty-two feet (52') at track crossings. 

(v) Foundations of any structures shall not lie within three feet (3') of 
Railway's underground facilities. 

6 - PLANS. DRAWINGS AND SPECIFICATIONS 

A.       Drawing/Plan Requirements 

(i) Drawings  shall   be  prepared  using  CADD  system   compatible  to 
MicroStation or AutoCadd. 

Qi) Drawings shall be fiimished by the Consultant to the Railway on sheets 
with dimensions of 11" x 17". 

(iii) -Scale of the Plans shall be such that it is clear and can be easily read, 
typically I'MOO', but in no case less than I'^lOO'. 

Civ) Profiles of alignment may be required depending on local conditions and 
permitting requirements. 

(v) The Plans sha'1' • ^lude but not be limited to the following: 

1. AUtrrnV- RQUJQ located by centerline. 
2. Proposed project aligoment 
3. Size and type of sables and structures 
4. Locaf- -i of proposed poles, towers, vaults, manholes, handholes and pull 

luxes by station and distance from track centerline. 
5. Method of instaUiittea (aerial, plowing, trenching, jack & bore, and 

directional bore) add leeatlon by station of beginning and ending point 
^. Railway mileposts shown at both aids of each drawing indicated to the 0.1 

mile 
.. __ lie aad piiv&te indicating names of public roads. 

.  xugot of way lines and pfoperty lines. 
9. Existing underground flfld overhead utilities. 
10. Railway signal and cofflfisunication facilities (provided that Grantor shall 

be responsible for losating and marking underground signal and 
communication fecilitiejl), 

{   I 11. Overpasses and undeipa«§es of Railway witii such indication thereof. 
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12. Indication of type of railroad crossings. 

13'SsCrOSSin8 ^^ inClUdin8 W"****•' tensions and road 

14. Necessary construction details. 
15. Existing fiber optic lines and appurtenances. 
16. Horizontal distances from facilities to centerline of track 

IS." ISmlT•05*(symb0l0gy must be consistent ^ entire Project). 

19. Name of each city, county and state as appropriate 
20. Respective railroad valuation map number for each sheet of the Plans 

too Pl^r41011 to be ^^t0 ^^ * (km<x for incorporate 
21. Date of drawing. 
22. Scale of drawing. 

E^wings will read from left to right with lower milepost to left and higher milepost to 

£!Lo* K ^^ aclaiowledges «"* P^ and other materials supplied by Grantee 
may not have been prepared as real estate title maps, and that the proSlL^Sf 
of-way hues and other information may not be accurate or corrert SnT fi^T 
^wledg^that the absence of marked or monum^orsuTm^n^S 
toe RW Route mcfacatmg the presence of subterranean facilities or X* o^L«^ 
does not constitute a warranty or representation by Gram^ C none St  ^ 

(V?" . w , .?tationin8wilIbeginat0+00 at each milepost and increa.se fon^vf 
mdepos^ Match line will be placed at each milepost with e^ ^tion^otS 
endmg station of previous mile equal to 0-K)0 of new mile JoZmt^JZ 
shall be based off the centerline of the nearest track. ^ugnment stationing 

(viii)        Terminal points with direction anows shall be placed on each end of Mf>h 

(ix)All sheets of the Plans shaU contain the following notes: 

L f A 
GTtee fhf h.G resPonsible to ^ve aU pubUc and private utilities 

located and marked prior to construction. 

L. . ^Way^Iber^POMiblefor Iocating and marking underground signal and communication fecilities. uuucrgrouua 

3. Railway requirement not to disturb railroad slopes supercedes all 
dimensions shown on the Plans. i^^cues au 

4. ^Contractor shall field verify depth of all under track drainaee 
culverts prior to trenching or plowing above culvert. A twenty.fSh 
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r                                  (24") separation between closest extremities of culvert and buried Project 
^                                     components is required. 

5.       For buried Project components, Railway requirement to trench 
behind railroad signal equipment shall apply where feasible. Where such 
trenching is not feasible, directional bores will be required with entry and 
exit points located at a distance greater than thirty feet (30*) from any 
ahove-grnund facility.   A minimum depth requirement f>f tftn fcpt (10') 
shall apply to all bores that pass beneath railroad signal equipment 

B.       Plan Sets 

(i)       A minimum of seven (7) sets of the Plans shall be furnished to the Railway at 
its Atlanta office. 

(ii)            Sets shall be bound in segments no greater than 50 miles. 

C.       Erosion and Sediment Control 

The Plans shall include details of allowable erosion and sediment control devices and 
shall indicate locations of such devices in connection with the Project 

D.       Governmental Regolatiotu 

^~"           All governmental requirements regarding environmental issues must be determined by 
the Consultant and indicated on the Plans. 

# 

E.       Construction SpeciUcations 

Grantee will provide or have provided to Railway seven (7) sets of construction 
specifications specific to the Project and prepared in accordance with the requirements of 
the general specifications. 

F.       As-Built Plans 

Grantee will provide or have provided to Railway five (5) sets of as-built plans along 
with the computer file reflecting actual construction measurements and field conditions 
within one hundred and eiehtv (180) days following completion of the Project. 

7-PERMITS 

A      General 

Grantee shall be responsible for producing and providing all drawings and other 
(    ''•         requirements as needed for all permits. • 
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B. Governmental and Agency Permitting 

Governmental permitting, where required, shall be the responsibility of Grantee. 

C. Private Property 

Permission from private property owners or users to enter, encroach,, occuov Hkhn-h «, • 

8 -CONSTRITmnv REOmRFTVfir.lVTg 

A. Insnrance 

The provisions of Sections 10.03 and 10.04 of the Agreement shall govern. 

B. Construction Procedures 

(ii) Grantee shall ensure that Contractor provides to Railway » ««•»«, 
overiapping, two-week construction schedule on a wSklv tasif wS^J ^ 
job or new segment, the Contractor shall Z^T^sS^^^l^ 

Project The schedule is to be used to ensure safe operations and for nU^f*     , 
m advance so that proper coordination can be acc^S^ift^^ST8 ^ 
as well as Railway's Transportation, Signal, ^S^T of ^v n    Z^• 
The schedule wiU enable aU^^parties mvolvS ^6^ ATS J^-J D^mmcias- 

St^oT"• "' *** to ^-^ *^ •P%£tJt 
(iii) Grantee shall ensure that Contractor attends a weetlv r,unninn 

todees •th the hvo-week comtation schedule. AtteadeJ^n ^ Ztavt 
Engmeer mehde, b« an, not limited to, fee Project Director (meSSSS' 
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the Segment Project Managers. Those expected to attend the meeting representing 
the Contractors shall include the Project Manager, the Safety Officer, and the 
Segment Construction Managers. Representatives of the Railway, as well as 
representatives from utility companies with a vested interest in the Project, may also 
be present at the meeting. The meeting will he consistently held on the same 
day/same time, unless attendees are otherwise notified of a change in meeting 
schedule one week in advance by the Project Director or a designated member of the 
Railway's Engineer. The meeting will be centrally located to the Project. The agenda 
shall be open to discuss all matters related to Project staffing, scheduling, 
productivity, planning, environmental, and railway safety issues. In addition to 
discussion concerning the two-week schedule, the Contractor should be in a position 
to discuss the activities of the previous period. 

(iv) Grantee shall ensure that Contractor maintains adequate supervision on all 
phases/locations of the Project to ensure job efficiency and appropriate quality 
assurance. At the Railway's Engineer's request. Grantee shall ensure that Contractor 
increases supervision to the extent and at locations designated by the Railway's 
Engineer. 

(v) Grantee (including its agents) must ensure that all federal, state, and local 
environmental laws, regulations and ordinances are adhered to during Project 
construction. 

(vi) . Grantee shall procure, at its expense and in a timely manner, all permits, 
licenses, surveys, inspections, certificates and authorizations, of any description, that 
may be necessary for the construction of the Project The Contractor shall furnish (he 
Railway's Engineer all certificates of insf ajpn for any part of the work for which a 
certificate is required. 

(vii) Grantee shall en?< „ that Contractor establishes and maintain at an 
accessible lor ^ ^meat to the work site a field office(s) from which its 
operations shah u^s uirectcJ 

(viii) At Grantor's expeiwe. Railway's Engineer shall have a separate field 
office(s) in close proximity to Goatractor's field office. 

C. Equipment and Material 

(i)       Grantee rV .11 ensure that Contractor provides security for its equipment and 
.^anst theft nod vandalism.   Grantor shall not be liable for any such 

equipment or m?*   "      t, stolen OF missing from the Project site(s). 

ii-anaportation of equipment, material and labor to and from the Project 
site(s) shall be the responsibility of the Contractor. 

D. Ingress and Egress 
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satisfactoo-to the entity arowtag^^^^ ^-^ "> - Litton 

oftheownerortheappHo^g^t^^r  y etOtl,0SaflSfi"i0,, 

E. Railway Facilities 

re^edwillbeperfomed^laZr aCtiVitieS- ^ ttaCk "P* 
F. Explosives 

G. Underground Utilities 

notification shaU be made toZ the S!ble L2 0J? COnstruction- ^ 
my bdividual notices neaST ZS^J^T^ T^ ^ ^ 
located. C3xanteeshaIlprovideRMl^^llT^^ 

located by the appropriate o^cXLtcv^C^ UtllllleS ^ aCtUally ^ 
is received ^m SX^pS Sl^^ 'T•* ^^ W•* 
parties are compUed with Procedures and actons requited by affected 
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(iv) Gtantee shall provide or have provided to the Railway's Engineer all 
information and verificatioa that such calls have been made and that utilities have 
been located on the Project site(s). 

(v) Grantee shall provide or have provided to Railway's Engineer drawing of 
all utilities prior to any work being done in the vicinity of such utilities. Drawings 
shall indicate plan and profile information for the utilities in addition of type and size 
of pipes, material handled by the utility and the distance to existing facilities such as 
track centerline, roadways, other utilities, etc. 

(vi) Grantee shall ensure that Contractor exposes (potholes) all utilities in the 
vicinity of the running line of proposed underground construction. 

(vii) Grantee is responsible for acquiring permits/paying fees associated with 
potholing utilities within public right of ways, and Grantee is also responsible for 
paying applicable public or private agency charges for their services/assistance in 
locating their utilities in the vicinity of the running line. 

(viii) Any underground utilities damaged by Contractor's activities shall be 
removed, repaired, replaced or otherwise remedied by Grantee as required by the 
applicable utility and/or governmental authority. All contamination of the affected 
area(s) resulting from the Grantee's activities, or the activities of the Grantee's 
contractors or representatives, and cleanup resulting from such damage shall be the 
responsibility of Grantee. 

H.       Permits 

(i) Grantee shall be responsible for all governmental or agency permits that may 
be required for the Project 

(ii) Grantee s)^' obt^'n permission from all private property owners for any 
wc / , i"" _«i of such private property. 

• (Hi) Gtrv-.!^ "  _n3ure that Contractor abides by all restrictions and 
requirements of ail permits, -whether obtained by Grantee or any other party. 

(iv) When additional working space is neqessary for excavation across rivers 
or for the operation of Contractor's equipment beyond Grantor's property. Grantee 
will be responsible for procuring such working space. 

Field Engineering and Staking 

0)       Grantee shall be responsible for staking the running line, handholes, any 
drainage work or alterations, and for any grading or other work that may be required. 
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Tn • A-   f^8 ^^ iQdicate ^ ProJect ^^^g as indicated oa the Plans and 
shall mdicate the type of installation being perfoxmedlt the stakS Lion. 

J.       Daily Cleanup 

(i)       Grantee shall ensure that Contractor cleans the Project site(S) daily. 

(ii) Railway reserves the right to employ a separate contractor at Grange 

K.       Safety Compliance 

L.       Railroad Magging 

(i)       K^^ay w^ determine railroad flaeeine reauiramBnfQ f^r ft,» D   •   .    . 
Grantee's expense, will provide Flagmra f^S^^     J ?!.ProJect ^^ at 

M.      Erosion and Sediment Control 

(i) Grantee shall ensure that Contractor complies with all federal, state, and local 
erosion and sediment control laws, ordinances and regulations applicable to the 
Project work. 

(ii) Grantee shall ensure that Contractor adheres to all erosion and sediment control 
requirement and procedures described in any erosion and sediment control plaa(s) 

^vernmg the Project work, as directed by the Railway'sEngineer, and/or as requied 
by any governmental agency having authority in connection with erosion and 
sediment control measures. 

(Hi)    Grantee shall en^re that Contractor will, prior to commencement of land 
disturbing activities, implement and maintain, until construction activity ceases and 
permanent stabilization is achieved, required erosion and sediment control measures 
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f~ N.   aearing and Grubbing 

(i)      Any vegetation or objects that require preservation and protection that lie 
within the areas proposed to be cleared will be designated by the Railway's Engineer. 

(ii) Grantee shall ensure that Contractor perfonns its work in full compliance 
with all federal, state and local statutes, laws, ordinances, regulations, rules and 
codes. 

(iii) Grantee shall ensure that, before clearing operations begin. Contractor 
installs temporary and permanent erosion and sediment control measures as shown on 
the Plans or as directed by the Railway's Engineer. 

(iv) In the event of excessive clearing beyond what is needed for the 
Contractor to perform the Project work. Grantee shall be responsible for all related re- 
landscaping. 

(v) Grantee shall ensure that items cleared, grubbed and not used as brush 
barriers are removed or demolished and disposed of by the Contractor in accordance 
with governmental ordinance or law. 

O.       Barricades 

\ ...' (i)   -   Grantee shall ensure that Contractor provides and places barricades aiound 
any andall open pits and trenches. 

(ii)     No eKoavation will be permitted to remain open overnight 

(iii)     All barricades will have flashing lights, and barricade tape will be used to rope 
off all excavation areas. 

P.       Trench Construction 

(i)      Hand trenching will be required in areas within two feet (2') or less of signal 
or communication cooies pr facilities or as directed by the Railway's Engineer. 

(il) Hand tr-        ^ ^ay be required in other areas where the Railway's 
Ejigineer dete. . _^i that "machine trenching, plowing or other method of conduit 
installation is nnt *-• 

....-6 auall be excavated such that minimum cover over conduit(s) will 
^ty-eight inches (48"). 

fr,* The bottom of any french shall be graded uniformly with no cover 
-uiieusion less than the minimum forty-eight inches (48"). 

c Q.      Directional Boring 
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m*^^ ^ ^ be ^ ^ ^ «- W-al of fe M^ 

*eM^andiurisdX^aS^S:aX^OTSOtote«'*ctionof 

have maS and toted aS S, sJT ^ J
ssrv":e ^fs ''«»• "Oa^ad aad that tey 

aaddownhoteaSL*SL^riCr^oT^SiP^ 

docum^andfa3j:mtea,ongT4S4TX^£ltaveacces3toto3e 

^doaaaotcompiy^^it^^^^^^^v^udHzed 

SlteqaSft^'S*'8 ^ 0b,atata& ,ra°S1>0rttag ^ ^6 ^ 

cutting 111 be rZSftm» rf (SL    ^ 0f ^ms aads ^ « 
waSody or watlmd   TftoTt°T^0 ft'" •«" <"= disabarged fato my ay      wetland.    After the directonal boring is complete, the drilling' 
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f~ fluids/cuttiiigs are to be hauled to an authorized off-site disposal area selected by 
Grantee and shall be in compliance with all environmental regulations and permit 
requirements. 

. (xii) Grantee shall ensure that Contractor and all subcontractors performing 
work comply with all legal, regulatory and contract provisions. Grantee shall ensure 
that Contractor establishes a procedure under which ail Contractor personnel, as well 
as subcontractor personnel, involved in any aspect of directional drilling operations 
be specifically advised of the legal, regulatory and contract provisions which prohibit 
unpermitted discharges and require proper waste disposal. This procedure shall 
provide that instruction is proved initially and repeated weekly as long as directional 
drilling operations are occurring on the project Should there be any Contractor 
and/or subcontractor violations that result in penalties levied against Railway and/or 
Grantor, Grantee shall indemnify Railway and/or Grantor thercfrom. 

(xiii) Grantee shall ensure that Contractor employs its beat efforts to maintain 
full annular circulation of drilling fluids and minimize drilling fluid returns at 
locations other than the entry and exit points. Grantee shall ensure that, in the event 
that annular circulation is lost. Contractor takes steps to restore circulation. If 
inadvertent surface returns of drilling fluids occur, they shall be immediately 
contained with hand placed barriers and collected using pumps as practical If the 
amount of the surfece return is not great enough to allow practical collection, the 
affected area will be diluted with fresh water and the fluid will be contained with 
hand placed barriers and collection sumps. If the amount of surface return exceeds 
that which can be contained and collected using barriers or sumps, drilling operations 
will be Suspended until surface return volumes can be brought under control. 

(xiv) Only that amount of water necessary to cool the boring head may be 
utilized for boring operation (Le.. no water jetting or use of excess water will be 
permitted). 

(xv) In the e*•*   ' a "frac-ouf* within the limits of Railway's roadbed, the 
boring operation will cease immediately and Railway will be called for an 
inspection. Work will not resume until authorized by Railway. 

(xvi) Ail failed bores shall be reported to Railway for inspection prior to 
subsequent attempts. 

(xvii) In the event any pipe has been placed underground and the bore fails, such 
pipe shall be cut and left in place. All voids shall be grouted. 

R.      Track Crossings 

Ui.wc.x. w . ^. aaaii be used for installation located beneath railroad trades. 

(ii) Directional bore depths for casing and conduit shall be a minimum of ten 
feet (10') below bottom of cross ties to top of the casing pipe or top of the highest 
conduit for all tracks. 

c 

c 
j 
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V. s*       Conduit Cover and Separations 

a^.^it^Sir 'rr? vby ,,'e ow»er«e-•** 
C48»)Jil„we3.poS^rto

ttSo^M*'bd'telKS!,,all,,efcrty-^ind'« 

top of conduit ^^     fles (e0 ^ firom ^ roadway surface to 

XJ^&JrM oondoit Ium,in8 ^ ^ ^ 
T.       Fences and Gates 

of4^.Jtpe*r^o7rM«w^oonnM^/or^ 
beyond the boundm of the RW Ro^ •rtS.1     ?;, ^"^ slla" ',ot "t1""1 

property and fence jJT ^ ^ GraDtee sM obtato P"^• &>», the 

* 
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(iii) Grantee shall ensure that Contractor complies with all restrictions and 
requirements of the property and fence owner, including any repairs or replacement. 
AH repairs shall restore the fence to the original or better condition, 

(iv) Proper bracing of the fence shall be done prior to making the gate opening. 
Fence wire tautness will be maintained. 

(v) All livestock shall be prevented from entering or leaving through the gate 
opening, and, if necessary, Grantee shall ensure that Contractor provides a watchman 
for such purposes. 

(vi) Gates shall be maintained in good condition and in accordance with the 
Railway's Engineer's instructions until the fence is permanently repaired. 

U.      Damage to Existing Facilities 

Grantee shall be responsible to restore or repair all properties damaged or caused to 
be dmnaged during construction to the satisfaction of the property owner, public 
agency and/or Railway. Such damage includes, but is not limited to, public and 
private roads, structures, utilities, environmental degradation, real estate and other 
items. 

V.       Seeding and Mulching 

(i) Grantee shall ensure that Contractor seeds and mulches all areas disturbed 
during Project work. Such seeding and mulching work shall include without 
limitation preparation of the seed bed, placement of the seed, application of fertilizer 
and lime and mulching. 

(ii) Unless treated otherwise. Grantee shall be responsible for seeding and 
mulching earth slopes and surfaces constructed within the RW Route; other areas 
designated in an ''"able erosion and sediment control plan; and any other areas 
des-'^a-ii— _, aiingmeer. 

W.      Final Cli—^ap 

(i) Upon completion of the Project, Grantee shall ensure that Contractor cleans 
the RW Route of all remaining construction materials, scrap, rubbish, etc., resulting 
from tiie Project work. 

(ii) Such materials shall bo disposed of by Grantee at its expense and in 
accordance with all applicable laws and regulations and to the satisfaction of any 
impacted property owners. 

(iii) Burial of materials on Grantor's property is strictly prohibited. 
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retention or other approvedtoS ^ntnt?^ ^^ ^ 8anitaiy c^cal 
facilities shall comply XaSiSTf V^^150^^0^3^ ^se 
regulations. y Pp]lCable feder^ ^^ ^ local health laws and 

requirements. accoroance  with all  applicable regulatory 

be allowed ^leea approved by* Mw^f^ rKiUB?,ents- B»•ing »ffl not 
Coaractor acquires m g<>vw«Cw^«2 f ^""^ L

Qra,"M ^ «*«* tat 
Place. Oiaatw shaU be ^Sue foS?      tanlmg before «* ^'Wtiea X 

Se ia a S^lt.6^ ** ^^ '^^ * ^P-Ka. ftom to Rw 

.Testing 

TransmiSsionSysteSSSceil^P    edmS^^PriortoP^^ 
detennined in sS? S W^ ^ fPr0Ved niiti8ation me^ as 
energized and fully IoadST^^1I?lemented'ioi,Ittests ^vmg the 
wiU be condu^on ^J^SXf^ ^-^ b^ G-ntof^d Grantee 
signals and grade crossing^r^S^S^ ^^ ^^^ ^de 
including VHP radio and lJ^|oT2^-rty3TO^^^onay«^^ 
is causing interference vvdtS^C&sSft^ 
Transmission System causes degr^ation of SSo J^- ^ ^ ^ ^^ ^e 
communications or other electroSiZ?e, nf r   ? ^f^0113'16131^ ^S1^ 
endangers the personnel of ^0^0^^^ f^^ or ^Sries, or 
through inductive or electrostatic fa^S!! I   l^ft0 ^ on ^^^ Property 
Gmntor. and at ^^seC^t^^^T^-^^ af ^re^^ 
satisfaction of Grantor so as^miTl m Ti     ^ransnussion System to the 
^y•^^^^^^^**•**. Suchmodification 
shielding, filters, reactances or IT^T^i*! forceom8. ^viding additional 
desirable. The most cost effeSotuon^vt SfT6 ^ necessaiy « 
Transmission System and the G^SrS b? ^^^ *« both the Grantee's 
CStantor shall einine the StSCof ^h ^S^ m ^ CaSe Gxairtee ^ 
Should Grantor agree to such Slati^ Z^S   ^t0 ^ C&S SyStems ^ ^- 
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Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-24 

Requested By: Edward Schrom 

Date of Request: October 2, 2 00 6 

Reply Date: February 20, 2008 

Witness: Panel B 

Subject: Design of line 

1. Provide the study assumptions that were used in the Electro 
Magnetic Field and electrostatic studies conducted by NYRI. 
Provide a copy of all work papers. 

Response: 

The study assumptions for the calculation of dc parameters are 
contained in the report "New York Regional Interconnection: 
Electric and Magnetic Fields, Ions, Audible Noise, and Radio 
Noise" (November, 2007) and specific input values are provided 
in the attached file: Input Files- Re NYRI Electric and Magnetic 
Fields Ions Audible Noise and Radio Noise - November 2007. 

The study assumptions for the calculation of the ac parameters 
are also contained in the above referenced report and the 
specific input values are found in Appendix B of the report and 
in the attached file. 



Attachment for Interrogatory 

DPS-24.1 



Input data files used for calculation of dc parameters in the report 
"New York Regional interconnection: Electromagnetic Fields" 
May 30, 2006. 

Horizontal DC line configuration - 

SMD 
^••U*IHJ;OC*I^* 

'"V-T ^^X'''\fT''f^''' i"^" 

« 
i   «. *        !       'H       1      -.*! 

rt«.^aiEiK*)TCa 

uj^nti m a recrni i KUUICT 

QP Teshmonl 

t*y>v OOlViOCKT 

riijtt--t.i.>        |; | a 

Report Figure 1. Typical horizontal configuration of dc line on overhead steel 
tangent towers. 

NY 10332.000 F0T0 0103 WUC7 



DC input file ACDCHORZ used for calculation of dc parameters: 

nun m ofofo"oootr'0"(Bipo,orwithPositiveonright) 1200MW^ 

BLUEBniD'1500"0   ^2 0 -20-0 46-0   6-78   300-0    0.0 

1.7620 18.00 0.0430 0.0480 0.3440 3 7500e+07 

BLUEBI^) 15000    0020   20-046-0   6-78   m0    a0 

1.7620 18.00 0.0430 0.0480 0.3440 3 7500e+07 

BLUEBIRD   0'0    0'0 1 0 '20'0 670  4-52   3000     0-0 

1.7620   0.00 0.0430 0.0480 0.3440 3.7500e+07 

3.28 5.0 3.28 100.0 3.28 3.28 984 0 
100.0 150.0 0.500000 0 60 0 

70.3 29.8 
67.8 33.6 
65.3 41.1 
67.3 50.9 
71.3 59.1 
70.0 67.4 
71.8 71.4 
71.8 69.6 
73.5 62.9 
70.8 50.3 
70.8 39.9 
70.8 33.2 
0.0 1000.0 2 0 
-250.0 -55.0 5.0 
-50.0 50.0 1.0 
55.0 250.0 5.0 

20.0 20.0 20.0 20.0 20.0 

2.00 2.00 1 1 0.100 0.100 1.000 1.000 2.00 2.00 1.00 0500 

0 

NVIOJ32.000 F0T0 0I0S VVHB7 



Vertical DC line configuration (within NYS&W ROW) 

w^ 
M M r-fl 

a 
ri «• 

FaUfCHT«HinJTC»' 

t9 Teshmont 

gggl 3.H 

Report Figure 2. Typical vertical configuration of dc line on steel poles within the 
NYS&W right-of-way. 
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nc input m ACDCVORO used for clcula.ionofdcpar.meters: 

n T m.tro0 .^o^l To o "ofoT•(Bipolor with ]'0^"" ^ 120«MVA 

1  0 -400.0 -1500.0    0.0 2 0   17.0 46.0   6 7   300 0     0 0 
BLUEBIRD U-U 

1.7620 18.00 0.0430 0.0480 0.3440 3 7500e+07 
1 0  400.0   1500.0    0.0 2 0  23.0 76.0   6 7   300 0    0 0 

BLUEBIRD U-U 

1.7620 18.00 0.0430 0.0480 0.3440 3 7500e+07 
1 2     0.0      0.0    0.0 10   13.0 97.0  4 5   300 0     0 0 

BLUEBIRD U     U-0 

1.7620   0.00 0.0430 0.0480 0.3440 3.7500e+07 

3.28 5.0 3.28 100.0 3.28 3.28 984 0 
100.0 150.0 0.500000 0 60 0 

70.3 29.8 
67.8 33.6 
65.3 41.1 
67.3 50.9 
71.3 59.1 
70.0 67.4 
71.8 71.4 
71.8 69.6 
73.5 62.9 
70.8 50.3 
70.8 39.9 
70.8 33.2 
0.0 1000.0 2 0 
-250.0 -55.0 5.0 
-50.0 50.0 1.0 
55.0 250.0 5.0 

20.0 20.0 20.0 20.0 20 0 

2.00 2.00 1 1 0.100 0.100 1.000 1.000 2.00 2.00 1.00 0500 

0 

NYJOmooO FOTO 010S WHB? 



Vertical DC line configuration (within NS/WletroNorth) 

5^ Q 

•-«• ~=r« (M              IWfl 

1 3  -?— ' ,J 
,      f- " 

FOWaftTIOKKSTU: 
•KMUUCMMOMUI. MCtMM" WO»f 

® Teshmont 
hMVenRaJte^l-nRMMam 

(o* - 4* ma N«aL£ ] 

r.jjwfci.i-i-*        j d 

Report Figure A-1.      Typical vertical configuration of dc line on steel poles within the 
NS/MetroNorth right-of-way. 
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DC input file ACDCV100 used for calculation of dc parameters: 

DCVROO +/-400 kV DC Vert Config Alt 1 25/52 (Bipolor Positive on Top) 
111111101010000000000000 
3 

1  0-400.0-1500.0    0.0 2 0   17.0 59.0   6 7   300 0     0 0 
BLUEBIRD UU 

1.7620 18.00 0.0430 0.0480 0.3440 3 7500e+07 

BLUEBI^) I50a0    0'020   17'089-0   6-7   3000    0-0 

1.7620 18.00 0.0430 0.0480 0.3440 3 7500e+07 

BWEBL
00
 

0•0,0 l3-0""•o ^oo.o   o.o 
1 -7620  0.00 0.0430 0.0480 0.3440 3.7500e-i-07 

3.28 5.0 3.28 100.0 3.28 3.28 984 0 
100.0 150.0 0.500000 0 60 0 

70.3 29.8 
67.8 33.6 
65.3 41.1 
67.3 50.9 
71.3 59.1 
70.0 67.4 
71.8 71.4 
71.8 69.6 
73.5 62.9 
70,8 50.3 
70.8 39.9 
70.8 33.2 
0.0 1000.0 2 0 

-250.0   -55.0    5.0 
-50.0    50.0    1.0 
55.0   250.0    5.0 

20.0 20.0 20.0 20.0 20.0 
2.00 2.00 I  1 0.100 0.100 1.000 1.000 2.00 2.00 1.000500 

0 

NY 10332.000 F0TQ 0108 VVI(B7 



Underground DC cable configuration 

35 m 

i 

'isiUn-ii.-Hi.ri 

OiC ac 

Net Ig Scale 

•UMfTS OF EXCAVATION 

-- CLEAN NATIVE BACKHU. 

-. PROTECTIVE CONCRETE SLAB 

•-FIBEROPTIC 
COMMUNICATION CABLE 

•- THERMAL BACKF1U- 

OISTRIBUTED TEMERATURE 
SENSING (DTS) CABLE 

COKDVTT 

V/EB CABLE 

NELTTRAL CABLE 

(CWYORKWEIOrW.WTfHmwWCT.fC 

raTcshmont 

CONCEPTUAL DESIGN. 
UNOERGROUNO CABLE Ta£«H 

CHOSS ESCTICN 

Report Figure Z. . , ^ostid configuration of do line as constructed underneath the 
Monoaup Valley Wildlife Management Area. 

DC input file oG-Bfild used for calculation of dc parameters: 

Fep+    r 

Cable      Spacing    Voltage   Phase     Current 
-uor   Diameter        * * * Amps 

Inches * . * * 

1 -1.5 -4.20 1 4.5 0 -400.0 0 -1500.0 
2 +1.5 -4.20 1 4.5 0 +400.0 . 0 +1500.0 
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Input data files used for calculation of dc parameters in 
the report "New York Regional Interconnection ES 
and Magnetic Fields, Ions, Audible Noise, and Radb 
Noise" November, 2007. 

Vertical DC line configuration within NYS&W property- 

Uilo'.J. 

J4J. 

(TOT SPAN) 

.'£§•1 
ntaicn-UKJUKMi uarmui -r^.-,^w«,-*-^ll   SCALE: 

•^^.•i-1>T,. ^..^iJPar&Mfii'gng? 

Report Figure A-1 also Figure 5 (ACRM). 

SPTST Hot" 
SAO 

sm • 
HElCttr 

• oar 
Tor 

" 19.1- i lo- 
in" 
aa . 

''• Ss^fM.'?S<4R0CKAHCH0R'^""^ 
1 ^U1*RC0HC(!E1E.CAIS£0HF0R0CTA4S: StERGE:).1,1-11 

1 SfrtoS^f0 Hcfe,EC^-FO,,0*TA!^ 

«nE «i.S7iiuciua£nmEteo« 

SUAPEIrtlON STRUCTURE 
FIGURE 
64.1.1-1 
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DC input file ACF04 used for calculation of dc parameters associated with Figure A-l: 

F04+/-400kV 1200MVA Vertical Bipolar with + on top Fig 4 04/17/07 
111011100010000000000000 
3 
1   0   400.00   1500.00   0.00   2   0   17.00   108.00   33.90   900.00   0.00 
BLUEBIRD 
1 7600 18 00 0.0430 0.0480 0.3440 37500000.0000 
1   0   -400.00   -1500.00   0.00   2   0   20.00   78.00   33.90   900.00   0.00 
BLUEBIRD 
1 7600 18 00 0.0430 0.0480 0.3440 37500000.0000 
1   2   0.00   0.00   0.00   1   0   13.00   129.00   24.43   900.00   0.00 
BLUEBIRD 
1.7600 0.00 0.0430 0.0480 0.3440 37500000.0000 
1 
3.28 5.00 3.28 100.00 3.28 3.28 800.00 
100.00 500.00 0.5000 0 60.00 
70.30 29.84 

. 67.80 33.62 
65.30 41.18 
67.30 50.90 
71.30 59.18 
70.00 67.46 
71.80 71.42 
71.80 69.62 
73.50 62.96 
70.80 50.36 
70.80 39.92 
70.80 33.26 
0.00  1000.00 2 0. 
-250.00   -40.00   5.00 
-39.00   75.00   1.00 
80.00   280.00   5.00 
20.00 20.00 20.00 20.00 20.00 
2.00 2.00 1  1 0.1000 0.1000 1.0000 1.0000 2.00 2.00 1.00 0500 
0 
0 

NY10332.000 F0T0 0208 GI01 



Vertical DC line configuration within NS&W1N property 

Report Figure A-7 also Figure 6 (ACRMA). 

Ha RAWWy SEmONUOHTANOlfi 

RBUHE 

NYI 0332.000 F0TO 0208 GJ01 



DC input file ACF04A used for calculation of dc parameters associated with Figure A-7: 

F04A +/-400kV 1200MVA Vertical Bipolar with + on top Fig 4A  04/17/07 
111011100010000000000000 
3 
1   0   400.00   1500.00   0.00   2   0   20.00   mOO   22.90   700.00   0.00 
BLUEBIRD 
1 7600 18 00 0.0430 0.0480 0.3440 37500000.0000 
l' 0   -400.00   -1500.00   0.00   2   0   17.00   80.00   22.90   700.00   0.00 
BLUEBIRD 
1 7600 18 00 0.0430 0.0480 0.3440 37500000.0000 
1   2   0.00   0.00.0.00   1   0   13.00   131.00   17.18   700.00   0.00 
BLUEBIRD 
1.7600 0.00 0.0430 0.0480 0.3440 37500000.0000 
1 
3.28 5.00 3.28 100.00 3.28 3.28 800.00 
100.00 350.00 0.5000 0 60.00 
70.30 29.84 
67.80 33.62 
65.30 41.18 
67.30 50.90 
71.30 59.18 
70.00 67.46 
71.80 71.42 
71.80 69.62 
73.50 62.96 
70.80 50.36 
70.80 39.92 
70.80 33.26 « 
0.00 1000.00 2 0 .     .-. . - 
-250.00   -40,00   5.00 
-39.00   75.00   1.00 
80.00   280.00   5.00 
20.00 20.00 20.00 20.00 20.00 
2.00 2.00 1  1  0.1000 0.1000 1.0000 1.0000 2.00 2.00 1.00 0500 
0 
0 

NY10332.000 FOTO 0208 GJ01 



Horizontal DC line configuration on lattice tower 

Report Figure A-13 also Figure 3 (ACFIO) 

tAniCE-nmER.TAHOENTANO UOHI 
ANGLEC-V 
RSURE 
E/I.1.W 
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DC input file ACF10 used for calculation of dc parameters associated with Figure A-13: 

F10 +/-400kV 1200MVA Horizontal Bipolar with + on right Fig 10    04/17/07 
1 1 1011100010000000000000 
4 
1   0   -400.00   -1500.00   0.00   2   0   -21.00   74.00   40.20   1000.00   0.00 
BLUEBIRD 
17600 18 00 0.0430 0.0480 0.3440 37500000.0000 
1   0   400.00   1500.00   0.00   2   0   21.00   74.00   40.20   1000.00   0.00 
BLUEBIRD 
17600 18 00 0 0430 0.0480 0.3440 37500000.0000 
1   2   0.00   0.00   0.00   1   0   -15.00   99.00   30.15   1000.00   0.00 
BLUEBIRD 
1 7600 0 00 0.0430 0.0480 0.3440 37500000.0000 
1    0   0.00   0.00   0.00   1    0   15.00   99.00   26.80   1000.00   0.00 
7#5AW 
0.5500 0.00 1.2170 1.2400 0.7070 37500000.0000 

1 
3.28 5.00 3.28 100.00 3.28 3.28 800.00 
100.00 500.00 0.5000 0 60.00 
70.30 29,84 
67.80 33.62 
65.30 41.18 
67.30 50.90 
71.30 59.18 
70.00 67.46 
71.80 71.42 
71.80 69.62 
73.50 62.96 
70.80 50.36 
70.80 39.92 
70.80 33.26 
0.00 1000.00 2 0 
-250.00   -40.00   5.00 
-39.00   75.0'"1   1.00 
80.00   ?*"• -0   5.00 
20.00 20.00 0" "" ^O 
2.00  2.CU   1    i   u.louu o.iOOO 1.Q000  1.0000 2.00 2.00 1.00 0500 
0 
0 
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Horizontal DC line configuration on single steel pole - 

CAISSON 
FOUNDATION 

•TYPICAL- 4M W DC TAMfi^rr ^aoNTA, m»c,„, .„„ 
lioaref/itj.        • — '- 

:0J>' 

•WYCm<BMIOH«.lfli:PttiOMHBC»     * 

Report Figure A-19 also Figure 4 (ACFO6). 

tETIE /aSTJKIOlJIlEOlNHJSlOMs' 
t«yvwYDrajH:Hn«.i)£3OT.   ' 

BHiEl. POLE-nwiBfr SUWEHBIOH 
STKuenme 
FKSURE 
Ewl.l.l.TA 
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DC input file ACF06 used for calculation of dc parameters associated with Figure A-19: 

F06 +/-400kV 1200M\/A Horizontal Bipolar with + on right Fig 6   04/17/07 
1110111000100000 0 0 000000 
4 
1   0   -400.00   -1500.00   0.00   2   0   -17.00   74.00   40.20   1000.00   0.00 
BLUEBIRD 
1 7600 18.00 0.0430 0.0480 0.3440 37500000.0000 
1   0   400.00   1500.00   0.00   2   0   17.00   74.00   40.20   1000.00   0.00 
BLUEBIRD 
1 7600 18.00 0.0430 0.0480 0.3440 37500000.0000 
1   2   0.00   0.00   0.00   1   0   -13.00   95.00   30.15   1000.00   0.00 
BLUEBIRD 
1 7500 0 00 0.0430 0.0480 0.3440 37500000.0000 
1   0   0.00   0.00   0.00   1   0   13.00   95.00   26.80   1000.00   0.00 
7#5AW 
0.5500 0.00 1.2170 1.2400 0-7070 37500000.0000 
1 
3.28 5.00 3.28 100.00 3.28 3.28 800.00 
100.00 500.00 0.5000 0 60.00 
70.30 29.84 
67.80 33.62 
65.30 41.18 
67.30 50.90 
71.30. 59.18 
70.00 67.46 
71.80 71.42 
71.80 69.52 
73.50 62.96 
70.80 50.36 
70.80 39.92 
70.80 33.26 
0.00 1000.00 2 0 
-250.00   -40.00   5.00 
-39.00   75.00   1.00 
80.00   280.00   5.0^ 
20.00 20.00 2C .- ^.0.00 20.00 
2.00 2.00   1   1  Q^' ;•      .000 1.0000 1.0000 2.00 2.00 1.00 0500 
0 
0 

NYl 0332.000 F0T0 0208 GI01 



Vertical DC line configuration on single steel pole 

Report Figure A-25 (ACFOS). 
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DC input file ACF03 used for calculation of dc parameters associated with Figure A-25: 

F03 +/-400kV 1200MVA Vertical Bipolar with + on top Fig 3 04/17/07 
11 101 1 100010000000000000 
3 
1   0   400.00   1500.00   0.00   2   0   17.00   104.00   40.20   1000.00   0.00 
BLUEBIRD 
1 7600 18.00 0.0430 0.0480 0.3440 37500000.0000 
1 0 -400.00 -1500.00 0.00 2 0 20.00 74.00 40.20 1000.00 0.00 

BLUEBIRD 
1 7600 18 00 0.0430 0.0480 0.3440 37500000.0000 
1   2   0.00   0.00   0.00   1   0   13.00   125.00   30.15   1000.00   0.00 
BLUEBIRD 
1.7600 0.00 0.0430 0.0480 0.3440 37500000.0000 
1 
3.28 5.00 3.28  100.00 3.28 3.28 800.00 
100.00 500.00 0.5000 0 60.00 
70.30 29.84 
67.80 33.62 
65.30 41.18 
67.30 50.90 
71.30 59.18 
70.00 67.46 
71.80 71.42 
71.80 69.62 
73.50 62.96 
70.80 50.36 
70.80 39.92 
70.80 33.26 
0.00 1000.00 2 0 
-250.00   -40.00   5.00 
-39.00   75.00   1.00 
80.00   280.00   5.00 
20.00 20.00 20.00 20.00 20.00 
2.00 2.00 1  1 n^—        .000 1.0000 1.0000 2.00 2.00 1.00 0500 
0 
0 

10 
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Report Figure A-31 (UG.331-2) 
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DC input file UG-331-2 used for calculation of dc UG parameters associated with 
Figure A-31: 

Bundle X Y # Cable Spacing    Voltage      Phase    Current 
* Feet       Feet      Conductor    Diameter * * * Amps 
• * * * inches * * * * 

1 -1.5 -4.53 1 4.5 0 -400.0 0 -1500.0 

2 +1.5 -4.53 1 4.5 0 4400.0 0 +1500.0 

12 
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Vertical DC line configuration on single steel pole within the NYS&W 
property with adjacent ac 34.5kV line - 

STfflCTlFFTvpFFnR|)fFt>Nfr.'HY^wnnnow.P.D.,..,11<,hYmnT.,r|1n||n|r 

Report Figure A-33 (ACFOIC). 

NYl 0332.000 FOTO 0208 GJ01 
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DC input file ACF04C used for calculation of dc parameters associated with Figure A-33: 

F04C +/-400kV 1200W1VA Vertical Bipolar with + on top with 34.5kV AC distribut 
111011100010000000000000 
7 
1   0   400.00   1500.00   0.00   2   0   17.00   104.00   9.90   400.00   0.00 
BLUEBIRD 
1.7600 18.00 0.0430 0.0480 0.3440 37500000.0000 
1   0   -400,00   -1500.00   0.00   2   0   20.00   74.00   9.90   400.00   0.00 
BLUEBIRD 
1.7600 18.00 0.0430 0.0480 0.3440 37500000.0000 
1 2   0.00   0.00   0.00   1    0   13.00   125.00   7.43   400.00   0.00 
BLUEBIRD 
1.7600 0.00 0.0430 0.0480 0.3440 37500000.0000 
2 1   34.50   250.00   0.00   1   0   38.00   45.00   5.00   150.00   0.00 
WAXWING 
0.6100  18.00 0.3470 0.3470 0.4770 37500000.0000 
2   2   34.50   250.00   240.00   1   0   48.00   40.00   5.00   150.00   0.00 
WAXWING 
0.6100 18.00 0.3470 0.3470 0.4770 37500000.0000 
2   3   34.50   250.00   120.00   1   0   38.00   35.00   5.00   150.00   0.00 
WAXWING 
0.6100  18.00 0.3470 0.3470 0.4770 37500000.0000 
2   0   0.00   0.00   0.00   1    0   43.00   50.00   3.30   150.00   0.00 
3/8EHS . 
0.3600 18.00 6.7400 6.9300 1.4400 5500000.0000 
1 
3.28 5.00 3.28 100.00 3.26 3.28 800.00 
100.00 200.00 0.5000 0 60.00 
70.30 29.84 
67.80 33.62 
65.30 41:18 
67.30 50.90 
71.30 59.18 
70.00 67.46 
71.80 71.42 
71.80 69.62 
73.50 62.96 
70.80 50.36 
70.80 39.92 
70.80 33.26 
0.00 lOOO.uu d. U 
-250,00   -•*"'" 

.-o   zdO.OO   5.00 
20.00 -    :J 20.00 20.00 20.00 

-UO 1   1  0.1000 0.1000 1.0000 1.0000 2.00 2.00 1.00 0500 

14 
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Vertical DC line configuration on single steel pole within the NYS&W 
property with adjacent ac 115kV line - 

fiiHuguauffi^oBAiaEmtoamBaBOB p«•rn ^y^^in 

 IflOtrSPAN)   

^SwjjnjJBljjiS^oiiB InunullaauE^^ 
tfYHl •.. HOO WDC PROJECT 

Report Figure A-39 (ACFO^D). 

NyiO33ZO0O FOTO 0208 GJ01 
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DC input file ACF04D used for calculation of dc parameters associated with Figure A-39: 

F04D +M00kV 1200MVA Vertical Bipolar with + on top with 115kV AC GVT adjac 
1 1 101 1 100010000000000000 

1   0   400.00   1500.00   0.00   2   0   17.00   104.00   28.20   800.00   0.00 
BLUEBIRD 
17600  18 00 0.0430 0.0480 0.3440 37500000.0000 
l'  0   -400.00   -1500.00   0.00   2   0   20.00   74.00   28.20   800.00   0.00 
BLUEBIRD 
17600 18 00 0.0430 0.0480 0.3440 37500000.0000 
1   2   0.00   0.00   0.00   1   0   13.00   125.00   21.20   800.00   0.00 
BLUEBIRD 
1 7600 0 00 0 0430 0.0480 0.3440 37500000.0000 
2 1    115.00   500.00   0.00   1   0   47.00   76.00   23.00   800.00   0.00 
TERN 
10600 0 00 0.1170 0.1190 0.4060 37500000.0000 
2   2   115-00   500.00   240.00   1   0   61.00   68.00   23.00   800.00   0.00 
TERN 
1 0600 0 00 0.1170 0.1190 0.4060 37500000.0000 
2 3   115.00   500.00   120.00   1   0   47.00   60.00   23.00   800.00   0.00 
TERN 
1 0600 0 00 0.1170 0.1190 0.4060 37500000.0000 
2 0   0.00   0.00   0.00   1   0   54.00   69.50   14.60   800.00   0.00 
3/8HS 
0.3600 0.00 6.5100 6.7500 1.5000 5500000.0000 
1 
3.28 5.00 3.28 100.00 3,28 3.28 800.00 
100.00 400.00 0.5000 0 60.00 
70.30 29.84  
57.80 33.62 
65.30 41.18 
67.30 50.90 
71.30 59.18 
70.00 67.46 
71.80 71.42 
71.80 69.62 
73.50 62.96 
70.80 50.36 
70.80 39.92 
70.80 33 r5" 

,o.u0   5.00 
-.39.00   75 nn 

0"         .•-     ...    J.JU 
_..uu 20.00 20.00 20.00 20.00 
2.00 2.00 1  1  0.1000 0.1000 1-0000 1.0000 2.002.00 1-00 0500  

- o " •   '   '    "' 
0 
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800" 

HOT 
34G 
1B.V 

3TR 
HE1SIIT 
nr 
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133- 

Mat-4-54g4_l53!_ 
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SHOWN THIS OHAWIHG) FORSSUS 
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1 |^"EiE.n°5CONa:!E,EC;u'-':o',DETAILS 

Report Figure A-45 (ACFI2) 
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DC input file ACF12 used for calculation of dc parameters associated with Figure A-45: 

F12 AC circuit to left of 400 kV DC vertical line     Fig 12    04/17/07 
1110 11100910000 0000 00000 
7 
1   0   400.00   1500.00   0.00   2   0   19.00   111.00   40.20   1000.00   0.00 
BLUEBIRD 
1.7600 18.00 0.0430 0.0480 0.3440 37500000.0000 
1 0   -400.00   -1500.00   0.00   2   0   22.00   75.00   40.20   1000.00   0.00 
BLUEBIRD 
1.7600 18.00 0.0430 0.0480 0.3440 37500000.0000 
2 1    115.00   500.00   0.00   1   0   -14.00   129.00   37.00   1000.00   0.00 
TERN 
1.0600  18.00 0.1170 0.1190 0.4060 37500000.0000 
2   2   115.00   500.00   240.00   1   0   -16.00   103.00   37.00   1000.00   0.00 
TERN 
1.0600 18.00 0.1170 0.1190 0.4060 37500000.0000 
2   3   115.00   500.00   120.00   1   0   -14.00   77.00   37.00   1000.00   0.00 
TERN   - .... 
1.0600 18.00 0.1170 0.1190 0.4060 37500000.0000 
2   0   0.00   0.00   0.00   1   0   -10.00   136.00   24.66   1000.00   0.00 
7#5AW 
0.5500 0.00 1.2170  1.2400 0.7070 37500000.0000 
2   2   0.00   0.00   0.00   1   0   15.00   136.00   30.15   1000.00   0.00 
BLUEBIRD 
1.7600 0.00 0.0430 0.0480 0.3440 37500000.0000 
1 
3.28 5.00 3.28 100.00 3.28 3.28 800.00 
100.00 500.00 0.5000 0 60.00 

 70.30 29.84       - 
67.80 33.62 
65.30 41.18 
67.30 50.90 
71.30 59.18 
70.00 67.46 
71.80 71.42 
.71.80 69.62 
73.50 62.96 
70.80 50.36 
70.80 39.92 
70.80 33.28 
o.on '•r-    v ,, 0 

..^.VJO   -80.00   10.00 
-75.00   75.00   1.00 

!   250,00   10.00 
^U.OO 20.00 20.00 20.00 20.00 
2.00 2.00 1  1 0.1000 0.1000 1.0000 1.0000 2.00 2.00 100 0500 .     0.       _. - -       .-..- -                 

0 
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Horizontal dc line configuration on single steel pole with adjacent 
delta configuration ac 115 kV line - 

SPAN 

LGTH HGT 

HOT 

SAQ 

CONO 

EPAC 

SIR 

SPAC 
roir 68' io.ir 2* 
TOT 

1IXI0' 

n4 

as- 
SJ- 

te.t' 
is.r 

54.0- 

25 
27 

37 

6S 
ST 
61' 
DC 

FIG 11 

Report Figure A-51 (ACFH). 

TYPICAL +/. m kV DC SPACING TO SfNai F Pnr c t is kV CKT 
(ICOITSPAB) 

?^gJj««»^2!2',,^Sf?on?,P^ 

I   lWaiWmHyFOHIMTERMAl.usEOWL^ 
ndn 
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DC input file ACF11 used for calculation of dc parameters associated with Figure A-51: 

F11 +/-400kV 1200MVA Horizontal Bipolar with + on right (see Fig 6) Fig 11 
111011100010000000000000 
8 
1    0   -400,00   -1500.00   0.00   2   0   -17.00   74.00   40.20   1000.00   0.00 
BLUEBIRD 
1.7600 18.00 0.0430 0.0480 0.3440 37500000.0000 
1   0   400.00   1500.00   0.00   2   0   17.00   74.00   40.20   1000.00   0.00 
BLUEBIRD 
1.7600 18.00 0.0430 0.0480 0.3440 37500000.0000 
1   2   0.00   0.00   0.00   1   0   -13.00   95.00   30.15   1000.00   0.00 
BLUEBIRD 
1.7600 0.00 0.0430 0.0480 0.3440 37500000.0000 
1 0   0.00   0.00   0.00   1   0   13.00   95.00   26.80   1000.00   0.00 
7#5AW 
0.5500 0.00  1.2170 1.2400 0.7070 37500000.0000 
2 1    115.00   1000.00   0.00   1   0   88.00   66.00   22.00   700.00   0.00 
TERN  .       
1.0600 0.00 0.1170 0.1190 0.4060 37500000.0000 
2   2   115.00   1000.00   240.00   1   0   112.00   58.00   22.00   700.00   0.00 
TERN 
1.0600 0.00 0.1170 0.1190 0.4060 37500000.0000 
2   3   115.00   1000.00   120.00   1   0   88.00   50.00   22.00   700.00   0.00 
TERN 
1.0600 0.00 0.1170 0.1190 0.4060 37500000.0000 
2   0   0.00   0.00   0.00   1   0   100.00   85.00   14.60   700.00   0.00 
3/8HS 
0.3600 0.00 6.5100 6.7500 1.5000 5500000.0000 
1 
3.28 5.00 3.28 100.00 3.28 3.28 800.00 
100.00 500.00 0.5000 0 60.00 
70.30 29.84 
67.80 33.62 
65.30 41.18 
67.30 50.90 
71.30 59.18 
70.00 67.46 
71.80 71.42 
71.80 69.62 
73.50 62.96 
70.80 50.36 
70.80 39.92 
70.80 33.26 
0.00 1000.00 "> •"• 
-250.0^ j.oO 
""    .   (O.00   1.00 

o.j.OO   280.00   5."3 
20.00-2e.€-Q 20;-3Q -20:00 2Q;0Q~ -  
2.00 2.00 1  1  0.1000 0.100O 1.0000 1.0000 2.00 2.00  1.00 0500 
0 
0 
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Horizontal dc line configuration on single steel pole with adjacent 
horizontal ac 115 kV line - 

SPAN 

LCTH 

70ir 

tsar 
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HIT 

iOtf 66=— 
7ir 
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se- 
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SAC 
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mr 
2a.r 

w.ir 

COND 

SPAC 

sm 
SPAO 

CENIHR LIME 
IISB/H^qiiME 

STR 

TYPICAL t/- 40D kV DC SPArIHG TO H-FBflMC t^ !,» ri/T 
(1 MS'SPAN) 

•*^lirto«urt3orwil : 

.NIJM^«W llV DC PROECT" 

Report Figure A-57 (AGFUA). 
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DC input file ACF11A used for calculation of do parameters associated with Figure A-57: 

Fit A +/-400kV 1200I\/1VA Horizontal Bipolar with + on right (see Fig 6) Fig 11a 
111011100010000000000000 
9 
1   0   -400.00   -1500.00   0.00   2   0   -17.00   74.00   40.20   1000.00   0.00 
BLUEBIRD 
17600 18 00 0.0430 0.0480 0.3440 37500000.0000 
1   0   400.00   1500.00   0.00   2   0   17.00   74.00   40.20   1000.00   0.00 
BLUEBIRD 
1 7600 18.00 0.0430 0.0480 0.3440 37500000.0000 
1   2   0.00   0.00   0.00   1   0   -13.00   95.00   30.15   1000.00   0.00 
BLUEBIRD 
1 7600 0.00 0.0430 0.0480 0.3440 37500000.0000 
1 0   0.00   0.00   0.00   1   0   13.00   95.00   26.80   1000.00   0.00 
7#5AW 
0 5500 0.00  1.2170  1.2400 0.7070 37500000.0000 
2 1    115.00   1000.00   0.00   1   0   76.00   65.00   35.00   1000.00   0.00 
TERN 
10600 0.00 0.1170 0.1190 0.4060 37500000.0000 
2   2   115.00   1000.00   240.00   1   0   100.00   65.00   35.00   1000,00   0.00 
TERN 
1 0600 0.00 0.1170 0.1190 0.4060 37500000.0000 
2 3   115.00   1000.00   120.00   1   0   124.00   65.00   35.00   1000.00   0.00 
TERN 
1 0600 0.00 0.1170 0.1190 0.4060 37500000.0000 
2 0   0.00   0.00   0.00   1   0   87.00   80.00   24.60   1000.00   0.00 
3/8HS 
0 3600 0.00 6.5100 6.7500 1.5000 5500000.0000 
2   0   0.00   0.00   0.00   1   0   113.00   80.00   24.60   1000.00   0.00 
3/8HS 
0.3600 0.00 6.5100 6.7500 1.5000 5500000.0000 
1 
3.28 5.00 3.28 100.00 3.28 3.28 800.00 
100.00 500.00 0.5000 0 60,00 
70.30 29.84 
67.80 33.62 
65.30 41.18 
67.30 50.90 
71.30 59.18 
70.00 67.46 
71.80 71.42 
71.80 69.62 
73.50 62.96 
70.80 50.36 
70.80 39.92 
70.80 33.26 
0.00 1000.00 2 0 
-250.00   -40.00   5.00 
-39.00   75.00   1.0" 
80.00   no" ' 
-   ....iO.,0.0.. 20.00. 20.00 20,00    -   • --- 
2,00 2,00 1  1  0.1000 0.1000 1.0000 1,0000 2.00 2.00 1,00 0500 
0 
0 
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Horizontal dc line configuration on single steel pole with adjacent 
double circuit ac 345 kV line- 

TYPICAL •*•/• 400 kV DC SPACING T0 us kV nm nifT 
lioair SPAB) "  

"STfr ®.ttjpiti^tii^_<,v,I>lo,^<lHiiin> 

Wftl4.<D0l(V0CP«OJ£CT~ 

Report Figure A-63 (ACFUB). 
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DC input file ACF11B used for calculation of dc parameters associated with Figure A-63: 

F11B +/-400kV 1200i\/l\/A Horizontal Bipolar with + on right Fig 11b with adj dbcr 
1110111000 10000000000000 
12 
1   0   -400.00   -1500.00   0.00   2   0   -17.00   74.00   40.20   1000.00   0.00 
BLUEBIRD 
1.7600 18.00 0.0430 0.0480 0.3440 37500000.0000 
1   0   400.00   1500.00   0.00   2   0   17.00   74.00   40.20   1000.00   0.00 
BLUEBIRD 
1.7600  18.00 0.0430 0.0480 0.3440 37500000.0000 
1   2   0.00   0.00   0.00   1   0 -13.00   95.00   30.15   1000.00   0.00 
BLUEBIRD 
1.7600 0.00 0.0430 0.0480 0.3440 37500000.0000 
1 0   0.00   0.00   0.00   1   0   13.00   95.00   26.80   1000.00   0.00 
7#5AW 
6.5500 0.00 1.2170 1.2400 0.7070 37500000.0000 
2 1   345.00   1000.00   0.00   2   0   82.00   122.00   40.20   1000,00   0.00 
CRACKLE   
1.3400 18.00 0.0780 0.0800 0.3760 37500000.0000 
2   2   345.00   1000.00   240.00   2   0   79.00   96.00   40.20   1000.00   0.00 
CRACKLE 
1.3400 18.00 0.0780 0.0800 0.3760 37500000.0000 
2 3   345.00   1000.00   120.00   2   0   82.00   70.00   40.20   1000.00   0.00 
CRACKLE 
1.3400 18.00 0.0780 0.0800 0.3760 37500000.0000 
3 1   345.00   1000.00   0.00   2   0   118.00   122.00   40.20   1000.00   0.00 
CRACKLE 
1.3400 18.00 0.0780 0.0800 0.3760 37500000.0000 
3   2   345.00   1000.00   240.00   2   0   121.00   96.00   40.20   1000.00   0.00 
CRACKLE 
1.3400 18.00 0.0780 0.0800 0.3760 37500000.0000 
3   3   345.00   1000.00   120.00   2   0   118.00   70.00   40.20   1000.00   0.00 
CRACKLE 
1.3400 18.00 0.0780 0.0800 0.3760 37500000.0000 
2 0   0.00   0.00   0.00   1   0   87.00   143.00   26.80   1000.00   0.00 
7#5AW 
0.5500 0.00 1.2170 1.2400 0.7070 37500000.0000 
3 0   0.00   0.00   0.00   1   0   113.00   143.00   26.80   1000.00   0.00 
7#5AW 
0.5500 0.00 1.2170 1.2400 0.7070 37500000.0000 
1 
3.28 5.00 3.28 100.00 3.28 3.28 800.00 
100.00 500.00 0.5000 0 60.00 
70.30 29.84 
67.80 33.52 

' 55.30 41.18 

71.30 59.18 
70.00 67.46 
71.80 71.42 

24 
NYl 0332.000 FOTO 0208 GJ01 



XDD" 
110.00   240.00   5.00 
20.00 20.00 20.00 20.00 20.00 
2.00 2.00 1  1  0.1000 0.1000 1.0000 1.0000 2.00 2.00 1.00 0500 

0 
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Horizontal dc line configuration on single steel pole with adjacent 
horizontal ac 345 kV line - 
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HOI -ro;ro 
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10' 
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on- 
us- 

CEWTEHUNE 
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camnuHE 
SUkVH-FIUME 

STB 

TYPICAL •>•;- 400 kV DC SPACING TO H-FRAME 34S kV CKT 
(ItMO' SPAN] 

•BKTF Cj3:WlraMi^ilb» Ot-iip ItA.'-mHaimHi ̂5TC 

Report Figure A-69 (ACFUC). 
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DC input Gle ACFllC usetl for calculation of dc parameters associated with Figure A-69: 

BLUEBIRD00   '1500'00   000   2   0   "1700   7400   4a20   1000-00   000 

_p6OO-1-8rO9-O^439-GTQ48O-9.344O-^?gGG090^OG0 —  

BLUEBIRT   1500-00   0-00   2   0   1700   74-00   ^O^^T^r^ 
1.7600 18.00 0.0430 0.0480 0.3440 37500000 0000 

BLUEBIRD 000   0'00   1   0   •1300   9500   3a15   1000-00   0-00 
1.7600 0.00 0.0430 0.0480 0.3440 37500000 0000 

7#50AW00   0•00   a00   1   0   13-00   9500   26-80   1000-00   O.OO' 

0.5500 0.00 1.2170 1,2400 0.7070 37500000 0000 

GR^CKIE00 100000 0'00 2 0 7000 7a00 3500 1ooo-0o 0.00 
1.3400 18.00 0.0780 0.0800 0.3760 37500000 0000 

GRACKL'E
00

   
100a00   24a00   2   0   100-00   70-00   35-00   1000.00   0.00 

1.3400 18.00 0.0780 0.0800 0.3760 37500000 0000 

IRACKLI00 100000 12000 2 0 13000 70-00 35oo 1000.00 0.00 
1.3400  18.00 0.0780 0.0800 0.3760 37500000 0000 

?/I2EHS00 000 a00 1  0 82-00 95-00 23-32 1000-00 o-oo    • 
0.4400 0.00 4.6100 4.7400 1.2800 5500000 0000 

7/16ESS00   000   a00   1    0   118-00   95-00   23-32   100000   000 
0.4400 0.00 4.6100 4.7400  1.2800 5500000.0000 

3.28 5.00 3.28  100.00 3.28 3.28 800 00 
100.00 500.00 0.5000 0 60 00 
70.30 29.84 
67.80 33.62 
65.30 41.18 
67.30 50.90 
71.30 59.18 
70.00 67.46 
71.80 71.42 
71.80 69.62 
73.50 62.96 
70.80 50.36 
70.80 39.92 
70.80 33.26 
0.00 1000.00 2 0 
^250.00   -40.00   5 00 
-39,00   75.00   1.00 
80.00   280.00   5.00 
20.00 20.00 20.00 20.00 20 00 
2.00 2.00 1   1  0.1000 0.1000 1.0000 1.0000 2.00 2,00 1.00 0500 

0 
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Underground 345-kV ac cable trench configuration for use as tie-lines 
between ac substations and dc converter stations. - 

• V .IWCCWL iMIXS'-niEEf 
WSs&i Wf)f"' " 

lllllI.S0fBWl08 

FlWHtXfflijillCAIlffl m 
:iMJit-M:lll  
fllSiSlBiJIfDiytife^iffillStMLt 

UriOERGROUND 345Ky.AC:CABi:ETSENCH • 
CROSS SECTlb>l:£>iFSfeCt:6uRlfe()t 
FIGURE ' '         •'"•"• 
••fc3.3.1:-S- 

Report Figure 9 UG configuration associated with plot Figure B-1{UG-33t-5). 
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AC input file UG-331-5 used for calculation of ac parameters associated with UG 
cable configuration of Figure 9 and plot of Figure B-l: 

B"ndle pit    PL  r    H   .      PP8516 Spacin9 Voltage Phas« Current Feet    Feet  Conductor   Diameter        *               * * A '„ *            *         *            »            .   , Amps 
  . inches           *                * *               S 

1 -1.5     -4.53 1 4.5 A ^•00 ' 4-5 0 209 15 n 9^in 2 0 0 -4 S"? -i /c ^ ^^a-io U 2310 
3 +15 453 tc 0 209-15 240 2310 15 •4-53 1 4-5 0 209.15 120 2310 
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Double circuit lattice tower with existing 115-kV and proposed 345-kV 
ac lines. - 

Gwipcrulon AMamfcly DoUfl 

RIGHT OF r 

TYPICAL DHL eKT345kV/115kV.LATnCETANGEWrTbWER 

'     •* Mr-an     MEWTORXHEGlDHALlHTtRCOltHECTlOM 
^SRS^RB'   FBOjeCTLQCATlON: MtWTfOR* 

DATU: IlKODOT 

E?AW. . HOT. BIU 
LCTH- SAG HEIGHf 

OM"   • . iar i:<- 
aoff 202 .   1W. 

looo'- «.r nr 
. air 16ff 

I. •cOHCBETEBUDCX»'ROqKA«CHaR<« 
ShOVW THIS OBAVilHG) FOH D6TWU! 
seERO.ci.ri-iJ 

J. TUOUUHCONHiETCCAISSON.FOROpAlLS 

3. aTEELPiLEAWOCOMCHETe'CAP.FO^DeTAItS 
5EeFKJEI.ivi5 

EOF 
RIGHTOF 

J L 

MAY VAHV-buRmff miAL OSIGH. 

DOUBLE CIRCUfT MS KV • 115 KV AC 
SUSP6NSIOH TOWER 
nGURE: 
E-1.3J-1 

Report Figure B-2 (ACFIZA). 
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AC input file ACFUA used for calculation of ac parameters associated with Figure B-2: 

F12A AC double circuit 115/345     Fig 12a    11/04/07 
111011100010000000000000 
8 

TERN120'75   W40m   0-00   1   0   "14-00   129-00   40-20   100000   0-00 

—iToeoo-iroo-o^iTo-orn-go-o^oso-^Ts-ooooo^ooo  
IERN120'75 1040"00 24000 1  0 "16-00 103-00 4a20 1000oo o.oo 
1.0600 0.00 0.1170 0.1190 0.4060 37500000 0000 

IERN120-75 1040-00 120-00 1 0 •1400 77-00 40-20 100ooo o.oo 
1.0600 0.00 0.1170 0.1190 0.4060 37500000 0000 

IR^CKII
25
 

3416-00 12000 2 0 1800 12200 40-20 10oo-0o 0.00 
1.3400 18.00 0.0780 0,0800 0.3760 37500000 0000 

IR^CKII25 341600 240-00 2 0 2100 9600 40-20 10000o o.oo 
1.3400 18.00 0.0780 0.0800 0.3760 37500000 0000 

GRACKIE25 341600 0-00 2 0 1800 7000 40-20 1000'00 o.oo 
1.3400 18.00 0.0780 0.0800 0.3760 37500000 0000 

?/16EHS00   000   000   1    0   "1000   143-00   26-67   1000-00   0-00 

0.4400 0.00 4.6100 4.7400 1.2800 5500000 0000 

7/16EHS0   a00   000   1   0   1300   14300 '26-67   100000   O'OO 

0.4400 0.00 4.6100 4.7400 1.2800 5500000.0000 

3.28 5.00 3.28 100.00 3.28 3.28 800 00 
100.00 600.00 0.5000 0 60 00 
70.30 29.84 
67.80 33.62 
65.30 41.18 
67.30 50.90 
71.30 59.18 
70.00 67.46 
71.80 71.42 
71.80 69.62 
73.50 62.96 
70.80 50.36 
70.80 39.92 
70.80 33.26 
0.00 1000.00 2 0 
-250.00  -80.00   10.00 
-75.00   75.00   1.00 
80.00   250.00   10.00 
20.00 20.00 20.00 20.00 20 00 

2.00 2.00 1   1  0.1000 0.1000 1.0000 1.0000 2.00 2.00 1.00 0500 

0 
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Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-25 

Requested By: Edward Schrom 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel B 

Subject: Design of line 

1. Provide a copy of all filings and requests made of the rail 
roads. 

Response: NYRI made no formal filings with the Rail Roads. All 
information requests of the Railroad's were made informally. The 
requests for information were generally on the following subject 
matters. 

• Access agreement with ESS for the purpose of the Bog Turtle 
Study 

• Request for Valuation Maps • 
• Joint Occupancy information 
• Railroad Signal Information 
• Standard Construction requirements for contractors from 

Metro North 
• EPRI Handbook from NYS&W. 
• NYS&W Hi-Rail Review. 
• Requests for technical meetings and discussions 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-2 6 

Requested By: Edward Schrom 

Date of Request: October 2, 2005 

Reply Date: February 20, 2008 

Witness: Panel  D 

Subject: Design of line 

1.   If the line were to be used in a mono pole operation 
provide a technical description of how the current would be 
returned.  Describe any short comings of using this return 
metnod. 

Response: 

See Exhibxt E-2.2.3 of the Supplemental Article VII Application. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-27 

Requested By: Edward Schrom 

Date of Request: October 2, 2006 

Reply Date: February 20, 2008 

Witness: Panel D and E 

Subject: Design of line 

1. If the transmission line (or any portion thereof) is 
installed under ground what will NYRI's requirement be 
regarding vegetation growth over the cables. 

Response: 

See Exhibit 4, Section 4.4.3 of the Article VII Application. 

2. What will the requirement be to insure that trees and other 
large root growing species will be kept away from the under 
ground cable. 

Response: 

See Exhibit 4, Section 4.4.3 of the Article VII Application. 

3. For each of the tapes, dielectric material, etc used in the 
underground cable, provide the electrical characteristics 
of the materials. 

Response: 

The details of a cable manufacture's specifications of 
construction methods, and properties of the materials used for 
high voltage underground cables are considered by the 
manufacturers to be proprietary trade secrets, and are only 
provided by manufacturers after an order has been placed, and 
only under the protection of confidentiality agreements.  The 
cables reguired for the NYRI project will be custom designed to 
meet the specific ambient and soil conditions along the final 
route alignment, details that will not be available until the 
project enters the detailed design stage. 



4'   l•^^*119^•*^  drawing of the cross s^tion of the 
cable, mdicatmg the thicknesses of the dielectric and 
conductive medium. -^j-eciiric and 

Response: 

See Exhibit E-3.2 i  Fin rr--? 9 1 1 ^ 4., 
VII Application! 0f ^ SuPPlemental Article 

5.   Provide the trade names of each material and the 
manufacturer of each material. 

See Response to DPS-27.3 above. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-28 

Requested By: Edward Schrom 

Date of Request: November 6, 20 0 6 

Reply Date: February 20, 2008 

Witness: Panel  D 

Subject: Design of line 

1.   Provide the lightning design for the transmission towers 
that are to be considered for this project. 

Explain your answer and provide a copy of your work papers. 

Response: 

The project will apply a conservative design goal of achieving 
less than one lightning induced outage per 100 miles per year. 
The preliminary lightning protection design for the overhead 
transmission line is described in Exhibit E-l section E-l.3.1 
based on experience.  Detailed shielding calculations will be 
carried out to finalize the required shielding angles of 
protection during detailed design, when the necessary 
dimensional data is developed for the various configurations of 
transmission line structures, following industry practice. 

2. Provide the catalogue cut sheets and technical 
specification for the lightning arresters to be used for 
the HVDC line. 

Response: 

See attached typical cut sheets and technical specifications for 
Porcelain Surge Arrester 3EP. 

3. Provide the catalogue cut sheets and technical 
specifications for the line switches to be used on the HVDC 
line. 

See attached typical cut sheet and the document titled 3AQ 
Technical   Data-Rated Current. 

4. What are the emergency ratings of the transmission line? 



Explain your answer. 

Response 

See Exhibit E-i.3 of the Supplemental Article VII Application. 

5. What is the conductor temperature at this rating? 

Response: 

See Exhibit E-1.3 of the Supplemental Article Vli Application. 

6. Provide a detailed design mechanical analysis of each 
transmission line structure to be used.  Provide the desian 
requirements that each component must meet and the 
applicable standard for each component.  Provide copies of 
all supporting documents and work papers. 

Response: 

As described in Exhibit E-l section E-1.3.2 all structures will 

indicated  H^ ^ ^ T^  the NESC l0adi^ condition: indicated.  However, a detailed design mechanical analysis of 
each transmission structure will not be undertaken until the 

procure^?". PhaSe ^ ^ ^^ ^ ^   ^^  -ruc^ure 

During the structure procurement process, structure drawings 
with clearances, load cases, and load schedules (inclndinn   ir^H 
tree diagrams) will be developed and included^s ^nlnSgL f^ 
part of the specifxcations for the procurement of the 
transmission line structures.  Following award of the ourrh.^ 
order, the vendor will develop and provide detailed ^tructura! 
design calculations and drawings for review and approval 
Following approval the vendor will then develop shop detail 
drawings that will be used for fabrication.  These dzalinas   will 
also be reviewed and approved. drawings will 

Thus, it will not be until the vendor is well into the detailed 
engineering design process that calculations and drawLgfwuf 
be available that provide the detailed design analysis and 
requirements for each structure and its component 

The structure procurement specifications will incorporate the 
following industry standards for lattice steel cowers and steel 

' edUion Nati0nal Electrical Safety Code (NESC) -latest 



ASCE Manual No. 74 - Guidelines for Transmission Lines 
Structural Loading 
ASCE Manual No. 10-97 - Design of Lattice Steel 
Transmission Structures 
ASCE Manual No. 48-05 -  Design of Steel Transmission Pole 
Structures 
ASCE  72 - Design of Steel Transmission Pole Structures 
ASCE  7 - Minimum Design Loads for Buildings and other 
Structures 
AISC Steel Construction Manual 13th Edition 
ASTM A36 - Standard Specification for Structural Steel 
ASTM A123 - Standard Specification for Zinc (Hot-Dip 
Galvanized) Coatings on Iron and Steel Products 
ASTM A143 - Standard Practice for Safeguarding Against 
Embrittlement of Hot-Dip Galvanized Structural Steel 
Products and Procedure for Detecting Embrittlement 
ASTM A441 - Standard Specification for High Strength Low- 
Alloy Structural Maganese Vanadium Steel 
ASTM A572 - Standard Specification for High Strength Low- 
Alloy Columbian-Vanadium Structurals Steels 
ASTM A633 - Standard Specification for Normalized High 
Strength Low-Alloy Structural Steel Plates 
AWS Dl.l - Structural Welding Code Steel 
NEMA TT-1 - Taperes Tubular Steel Structures 
Uniform Building Code 

7.   Provide a table of loadings assumed on the structure: wind, 
snow, ice, etc. Provide copies of all supporting documents 
and work papers. 

Response: 

See Exhibit E-l.3.2 of the Supplemental Article VII Application 
and industry standards in Response 28.6 above. 

8.   Provide an advantage/disadvantage analysis of each 
structure type. 

See Exhibit E-l.3.2 of the Supplemental Article VII Application. 
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3EP porcelain housed surge arresters 
Experience is most essential, when it comes to reliability 
m medium and high voltage applications. Since 1929 
Siemens have been manufacturing high voltage surge 
arresters with porcelain housing - for standard and 
specialised applications. Our permanent research and 
development and the concerted know how in our factory 
give our 3EP surge arresters a leading edge in over voltage 
protection. The cost-effectiveness of our products is un- 
derscored by uncompromising quality ensuring the long 
service life and reliability of each application. 
In general, our arresters are used to protect high voltage 
equipment in substations, e. g. transformers, High Volt- 
age Direct Current (HVDC) systems or all kinds of com- 
pensation systems for electric power networks. 
However, apart from the area of standard applications 
Siemens can offer customized surge arresters for virtually 
any application (see diagram 1) from 12 kV up to 800 kV 
Furthermore, our surge arresters have been designed 
to meet the requirements of a wide range of common 
installation environments, from artic cold climate to the 
heat of the desert and the dampness of tropical climates. 

Advantages of 3EP surge arresters 
J Excellent over voltage protection with large worldwide 

experience 
a Very high bending moment of up to 34.000 Nm 
•3 For Networks with short circuit currents of up to 100 kA 
J Brown or grey porcelain designs 
Q Maximum protection in case of overload through 

directional pressure relief device 
a Due to the excellent sealing system we have decades 

of trouble-free service life without failures or ingress 
of moistures 

The following tables show a selection of our 3EP standard 
porcelain surge arresters. For other options/specifications 
just contact us or your nearest Siemens partner We can 
supply arresters with higher rated voltages and continu- 
ous operating voltages, with higher or lower residual 
voltages, with longer or smaller creepage distances 
Basically we can procure the 3EP4 up to rated voltage of 
288 kV adequate for networks up to 362 kV, the 3EP2 up 
to 468kV adequate for networks up to 550 kV and the 
3EP3 up to 612 kV adequate for networks up to 800 kV. 

To find the right arrester just follow the color codes 
3EP4 
3EP2      ]  _'. 
3EP3 n'jsm 

Directional pressure 
relief device 
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Table 2 
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(n just four steps you 
can choose the right 
surge arrester. 

1. First step choose 
the type 3EP4, 3EP2 or 
3EP3 from diagram 1. 
2. Second step verify 
the maximum technical 
data with table 1. 
3. Third step choose 
the surge arrester with 
table 2. 
4. Fourth step select 
the suitable installation 
and grounding and 
complete the order 
number with table 3. 

3.11 

II 
Diagram 1 

Special application i 

Special application 

Special application 

3EP3 

'SwntMfd application 

Standard application 

12   36   52   72    123    145    170    245    300    362  420  550 

Table 1 
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50 41 3 

60 41 3 

66 "11," "" 2 

69 41 3 

32 _"  _,"• 1 ¥•].' ..'   3., 
70 41 2 

•#'';;X; "yfi^.u. 
67 41 2 

'84    '  - ;' ~~2:r 3 

71 41 2 

84' 21 2 

72 41 2 

73 41 2 

74 41 3 

74 41 2 

2100 968 

2100 

2470     ^7, iz^rzz: 
968 

2100 968 

i^oSri: Ji'l8. 
2100 

_^ ^.i^rtU^ ^ --J- 

968 

2100 968 

•2470,- J^ " •x^v;"."'"77 "rm?: 
2100 968 

2100 968 

392 

392 

-436'' 

392 

J36; 

392 

436 

392 

392 

392 

4980 

4980 

4980 

5i?C: 
4980 

Sisq!; 
4980 

5190 

4980 

4980 

2100 

2100 

5100. 

2100 
r|2p6':! 

2100 

siwT 
2100 

2100 

2100 

BOO 

800 

800 

~30iF' 

SOO 

800 

'J65 
800 

800 

,'-';•' 

96 42 

96 42 

ijH l?jEv3?S 
96 42 

T547 Z~:1:*I 
96 42 

jS4' 2^"12l. 
96 42 

is*"' -•j;- _ 22; 

96 42 

96 42 

J 

2630 2 1316 534 

2630 2 1316 534 

2630 2 iri6 .   534 

2930.- :   "      2    ' ^r; •     14lT. ~V  "       '.I    ","527   - —-  -1- 

2630 2 1316 534 

2630 2 1316 534 

2630 2     ' 1316 534 

' 2930'-y".-~~r:^&M*Msw^... ."^v^Ssd:^'^ 

2630 2 1316 53" 

Jro,^; ;•?•;,• 

1316 

6810 1700                  N 800                  132                   42                     2 

6810 1700                  N 800                  132                   42                     3 

6310 

63Wfii 

tmrn 
6810 

1700                  N 

•"4300-:    N--,;- 

1700                  N 

800                  132                   42                     2 

.igoo'  ^  , _i9i_.." •_ 22,,,,,.;  ZLl    2 
-\O00::  •         191      V   -22T:r"-'2    "1 

mm 'msm^m1^^* 
800                  132                   42                     2 

6810 1700                  N 800                  132                   42                     3 

6810 

'638(1,' " 

1700                   N 

,  / 4300*; ;''r.       "N    "7] 
800                  132                   42                     2 

fiooo"   K    '191 ".       •22 ~ ' _    2 

6330  '"'     4300 ;:-:'          N        ^        100O:      ,.        191      _,       • 22 .  __, W:V 2 ,     J 

6810                1700                  N                   1000                148                   42                    2 

;6> ::X43orX':_N--X^ropo   "    278'TT . »" • '   ^.. J 

4300 52 



equlpimnt' 

u, 
|W) 

300 
with solidly earthed 

neutral 

.-j«ixlrtum.valu«i,9fih« rMldaifviattoM^t,:, 
(i|s#ar3j'wi^<«^ttefrtioiiy(i!ffj|iipul«»£ ^*«*«W«^ 

BIL rnin 

|kV| 
u,    • 

|W| 

8S0 228 182 
S50 328 182 

850 228 182 
350 . .. 228 132 
850 228 ' 192' 

850 :•• «» ?• •.82- 

«0 2^0 192 

850 240 192 

850 240 192 

850 . • 240 • 192 

850 • •.. 240 192 

10-CI |A1 

2 SOO 

2 850 

3 850 
3 . - 850 

4 '    , 1200 

-i..r.. ''.sop 
2 500 

2 850 

3 850 

h      .-... 850 
4 1200' 

8/20 |j', 
SkA 
|kV| 

562 

187 

509 

509: '. 

498" 

591 

513 

536 

536 

•S2S 

8120 MS 
lOkA 

IkVI 

604 

524 

547 

547'7 
' S36 

_S16   " 

636 

552 

576 

1576   " 

564'" 

8/20 Ms 
20 M 
IW) 
676 

582 

607 

'"idf'" 
590 

SS'O^ 

712 

613 

639 

639" 

620" 

30/60 pi 
0.5 kA 
IkV) 

465 

419 

438 

'lie. '• 

490 

•••4 2 

461 

461" ~ 

30)60 jis     30/60 MS 

2kA 
IkV) 

1 kA 
|kV| 

463 

430 

449 

W'" 
445 

507 

451 

470 

466 

3EP4 

3EP4 

3EP4 

"3EP2 

'•• 3EP2 

-^5-AlJii6JlrJpi 

45 

509 

522 

472 

.472" 

" -ies' 

534 

547 

495 

'495 

49 i' 

3EP4 

JEpa 

3EP4 

3EP2 

1 3EP1 

Neut/al-ground arresters'^ 

U„|iivr /} 
300 

362 
with solidly earthed 

neutral 

Neutral-ground arresters^ 
IMkVI    .:   ••i 

•^^^^mm^^mmM^i-^^mMwM^^mm 

228-1 P F 2 

228 - 2 P F 2 

228 - 2 P F 3 
228 - 2_" P G 3 
228 - 3" P G4 

240-1 P F 2 

240 - 2 P F 2 

240 - 2 P F 3 
240 --i, P"G 3 

240 - 3 P G t' 

2 - 

2 - 

2 - 

2- 

"2 - 

2 - 

2 - 

2 - 

•2 - 

SOD 356 
267        3EP4  120-1    5   F   2 

362 

, • 
r
54? , 'iS .569'   ^ 3EP2 276' -fzTp' p ~3 V-   1 ' KM! 
n\.i^ ^^ ~~ 3EP2 276 -; 3 "P- F . 4   3 •-.,' „,] 

^'^"tj 5,94^.3^2 28S-;r2,-p   F   S-Jjl'Tix^ 
?6a,^.l189'T3£>2 2"88"-:t3'P T"*^'-"^^^ 

§7,& ;'i,7l2"3ryP? J60: - 'Z • P; F   2"' 3>  1   wx j 

3EP4  147 -  1    5   F   2   1   -   I   «x 

420 
ivith solidly earthed 

1175 

i"75.: 
:n75 

336 

, 336 

3367 

208, 

268-; 

'268:. 

•'SiiES^K«ia«^ij, 

Neulral-'ground arresters 

1) According to IEC 60099^ these values are measured on individual housing unit 

p.u.aikvi 1.3 

1.2 

1.1 

1 

0.9 

0,8 

I 

I      I   I llllil] 
iii.-jjiafifrc^Bd 

i 
'ooo t |s|     Temporary Over Voltage (TOV) diagram 2 



Housing insulation; 

lightning impulse withstand 
voltage 1.2/50 us" 

[KVI 

Switctilng impulse 
withstand voltage (SIU'I 

|W| 

2920 2 1444 996 

2920 2 1444 996 

2920 2 1444 996 

3240 ,:l";!
; r" i'"ir",,':,sj'J^5"'""'"'" )r" „,  'uoo' 

3240 2   . . 'I'"     . .l|95 . r     ' ilOO 

3280 •|.-';j"^'I' .  i'L.&k',  ' f .    ''964 

2920 2 1444 996 

2920 2 1444 996 

2920 2 1444 996 

324P >
r' ,  2',, •• *.  A.'595'   i J '•' 1'1M 

3240' /; "  2 ;':'-"''IS95   "^V'C 'TlOO ' 

OMpag*   . T^M*/''tfUmatingi Gridrngffihg.;', Weight;,   v  figitrgf. 

7670 

7670 

7670 

8070 

B070 

',.' •.MSO^.V 

7670 

7670 

7670 

8070  '. 

8070 

INI 

1500 

1500 

1500 

3900 

3900 

•10-100 "I 

1500 

1500 

1500 

3900 

3900  4' 

'|«jopi^" 'mm® 

1000 

1000 

1000 

1000 

1000 
v r120p' 

1000 

1000 

1000 

100pv 

1000, 

IPS^ 

Ikgl 

148 

•48 

148 

278 , 

278   " 

149 

149 

149 

280  ' 

280-,    " 

mmm 

42 

•12 

4 2 

22 

22 

32., 

22 

22 

•12 

2? 
22. 

2 

3 

2 

.2 

2 
: J. 

2 

2 

2 

2 

4395     f 3.••,•'•-:»., "v^l53 

,4395-   4:"       3f*    •    ^   ..7   2,123;' 

4395•"," 3';    '    i,'^''*;''2123 •'»'?*'*'*. I'' 

,4395 
,-•••. 

•2123; 

<4S4;;. 9570               2800      '        'N '               1800   ,           277                 'ii       /           2 

.K6*K.Ji '   i •        51570"    "      .23O0.|          N",                1800      „    .291,      •   '      23s        »         2         ' 

[M^a m-mmmmvm'immi&mmmMm^mmmmm 
1464?' J, 9570     f ,      2800                  N .               1600     "»         277,     .          23      M            2         1 

146*? ' •'          9570 :'^'       2800     '   '      N   •"'    "      1800"     •    v'.294      ';'   •'"JJ.T-J >,i '-j-"- ;. 

il^P mimwmmL°wmm~mmmmmimw®mmmmm 
IIM; ..        9570       !       2800                  M '•   '        VSbO     •          443       .          23        . '       3.       ; 

1460 

4940. A . *.4 $$m   am ws • ^a^ 
11740'    - 2500      : •   A  : , .  1800;;.. .   :  402           ,.:,     24.    •     .    .:• 2        '1 

iiMOfi'",:. .^2S00:'J ''•A' • 1     ilpb.'/^ '^i ,. K, » T 2 •: 
11740   "*. .   2500 A .;,' '  (800- •   •«%   f-'.-'"2-*  '.          •    2         1 
S^HI W&wM'1 mum mmmm ̂ maiiisiiwapiia 

V.^•j, &       1-40^ 'J500: ,A'"->,ro5._: 427^ .        , ^        ^ 
S^J.J5844^.rV  -ji--;'-        ?ro   '     •   A     "-.   Jadb   • .- ./   „^i.  a~X~2-^j| 

H , „ .__ ,  -,,.  ^^.^i 

p.u.U,[kV| 1.3 

1.2 

1.1 

1 

0.9 

0.8 

1 lllll JjHill 

-. --. ••'•"l 
Mil 

c 

1 
^ - ,. "•~ •• 1 

" ~> -I 
" • • • 

IOO        looo t|s)     Temporary Over Voltage (TOV) diagram 3 

^s-l 
•JJi" 



IXfeMte- 
*:;t: 

lUSi;.. 

*^WlM^4iii^rSj^|^ 

'•H; . 

3EP4 
Figure      41 

3EP4 
42 

'3EP2 ; 
21     i 

SEPT' 
22     , 

3EPFt 
23.; ,! 

•3EP2 ] 
24:     I 

m 
^u ip 

^n 
(FiL 

4 mounting holes 200 x 200 mm for insulated installation 

330 

1 

u 
i&T' @) 

--T-—^L 

^IL, 

^     /U^ 
-UJL ^S 

4 mounting holes 310 x 310 mm for insulated installation 



,tr-«- 

!•  T 

=1 

fin     .     -i aiM,„ 9 .v.. 

3EP31 

JllJ 
3ER3| 
32   1 

3EP3.fi [TEPaa 
1 34.,,) 

oil (M10) 

fa 

I    I   "i°i 

3 mounting holes bolt circle 200 mm for directly grounded intstallation 

T3LJ 

Bolt terminal 

a 
_klL 

ol4 

ZL 

m 
014 

DIN flat terminal 

^rt 
NEMA flat terminal 

80 

s 44.5/50 

? || M12 

. —\ 1^ 
J- k. a. 

^ rt 
!   j   I 

^ ^-, 

Additional cable clamp for flat terminal 



;%a'4'i^MfcjAri'^yjJfe ill ^M0M^p0£: 

M16(ol'.l) 

•QH^ 
—i. H—Jfcx-'    | o 

.sea  

^ 

^9^ 

4 mounting holes 200 x 200 mm for insulated installation 

M20 (o23) -4 

.^ 

-LO- l " 
>-vr.    n 

4 mounting holes 310 x 310 mm for insulated instailati. 

B^t^h^^^M^M^ii^ mri 

.-^ f 
M20(o23) 

'AM  
"!~T 

EZS 

4 mounting holes 310 x 310 mm for insulated installation 

aiQ 

TTH 
J L 

I 

Bolt terminal 

These control devices can be connected to 
all shown surge arresters in this catalogue. 

Control spark gap.. 

To estimate the current that flows through the surge arrester 
in case of an overvoltage and to count the surges 

Order number: 3EX6040 

;•&, 



-^-^a3fl 

DIN flat terminal 

144.5 

w 
am 

NEMA flat terminal 

;sa 

'   J 44.5/50 

i 4, jj. 
Additional cable clamp 
for flat terminal 

,.100. 

IH 
/Hn 

^014 

3=d= 

DIN flat terminal 

-P 
IJT 

ffiW ^=s 
NEMA flat terminal 

T © 
U2 

o14 

^rm 
Double flat terminal 

SL 
11 

n a 
d 

Additional cable clamp 
for flat terminal 

Surge counter ' Surge counter with 
. v  leakage current meter 

Sensor Display 

Surge counter with leakage current meter remote indication 

Order number: 3EX5030      Order number: 3EX5050 Order number: 3EX5060 Order number: 3EX5062 



Table 3 

Order number 
Porcelain housed surge atrostor 

Surge arrester model 
Bonding moment 4.5 tcNm 
Bending moment 12.5 kNrn 
Bending moment 34 kNrn 
Rated voltage in kV 
Long duration current 
500 A 
35UA 

1200A 
1600 A 
2iOOA 

Apfilication 
Phase surge arrester 
Neutral point surge arrester 
Tcrriary winding surge arrester 
Housing size of single unit 

Lino discharge class 
ID 2 

1,0 3 
104 

LD5 

Number of units 

2 units 

Form of sheds and colour of porcelain 
Normal sheds, brown porcelain 
Alternating sheds, brosvn porcelain 
Normal sheds, grey porcelain 
Alternating sheds, grey porcelain 
High-voltage terminal 
Metal plate {connection with cable eye) 
Bolt 30 mm diameter, 70 mm long; stainless steel 

Bolt 30 mm diameter, 70 mm long; hot-dip galvanited steel 
Bolt 30 mm diameter, 80 mm long; stainless steel 
Bolt 30 mm diameter, 100 mm long; stainless steel 
Bolt 36 mm diameter, 80 mm long; stainless steel 
Bolt 40 mm diameter, 80 mm long; stainless steel 
Bolt 40 mm diameter, 100 mm long; stainless steel 
Bolt 40 mm diameter, 120 mm long; stainless steel 
DIN flat 100 mm » 100 mm hol-dip galvanized steel 

DIN Flat 100 mm x 100 mm hot-dip galvanized steel, 20 mm thick 
DIN Flat 200 mm x 100 mm hot-dip galvanized steel 
NEMA Flat 100 mm « 100 mm hot-dip galvanized steel 
NEMA Flat 100 mm < 100 mm copper 
NEMA Flat 100 mm x 100 mm aluminum 
Name plate 
German/Englisch (standard) 

Czech 
Slovene 
Russian 
Spanish 

Portuguese 
ANSI 

Mounting 
Not insulaterj; only (or 3EP4 
Insulated (Standard) 

4 hole, insulated. 200 mm x 200 mm, M16; only tor 3EP4 
J^lejnsulaled, 310 mm x 310 mm, M_20;_QnlvjloiJEP4 and 3EP2 

(for example) 3    E     P 

(for example) 3     E-     P 
120    2     P     F    3     1 1     D    A     1 

(for example)       120 

(for example) 

C 
D 
E 
f 
G 
H 
) 
K 

L 
M 
N 
S 
U 

c 
D 
E 
f 
G 
H 
T 

The top rosy in table 3 shows 
an example of the build-up 
of our order numbers. 
The items in dark yellow are 
customer specific variaoles. 

RQp&<^ite2g fe^M 

-i^i««=-i*aiiifcj -T—_1_ ._ l_L_-_ v__i^ 

:   ri'"; .n.'i'jet; 

:'V-. 



Attachment for Interrogatory 
DPS-28.3 



I 

7^04 

,[_ 

_ 

Minor   deviations   from   the   dimensions   ami   riola   staled are   permissiblr. 

Siemens AG 
H 3P-P.-1 / jigsc 

special   dimensional   drawing       I   CflD-iifawinF. 

Single-Pole Circuit Bfeaker 
SOOkV DC BYPASS 
i. ii;.3AQ2 ES DC „„ 

3HM   427   07915 B01 

ai   mmm  an 



Power Transmission and Distribution 

3AQ 
Technical Data - Rated Current 

High Voltage 

f •««;. 

• <•!      •      •   *T t  i^iP 

ff^mj^S         ' ^•-^.;-•.•.-• ii^- 
3AQ1 3AQ2 

72.5/123/145/170/245 362/420/550/800 

If^tgcilre^wi^eyv.;• • fh^;-:--C:J;:'- [H?l ;- 50; 60 

Rated current                         .   Vz-W 3150, 4000/40 0C 3150, 4000/40 0C 

S^ shqitTGirmit br^igl current [lf|]. 40 50 

Operating temperatures    '' ;7 • • • VQ - 30 to +50 - 30 to +46 

T^hsi^rit recovery voltage     -  '     : 
uhder terminal fault conditions ace. to 

VDE, IEC 

Ratfed rnakih^ current i:                 [kA] 100 125 

Rated short-circuit duration;            [s] 3 

Operating sequence          . >     <IEC) 
(ANSI) 

O-0.3s-CO-3min-CO 
CO-15s-CO 

^fkSWlS^i   3AQ Type Range 
Uuu,., N^liAi-mt i'it'n&tf i 

PTD H 365/Bayer 040113-1 
3f  "   rim.ppt 



mSf^ 3AQ1 

^ Technical Data - Dielectrical Data 
High Voltage 

Power Transmission and Distribution 

•-• .   <   •     '   , 

6,'. ^,:,51-,,v.-.v;i| 

'1 
Ll -.;    ~ '* 

li^A; 

'•    . •  J" 
tej''-".-..^ 

^•^•i'W^ 

:.:::? • J- ;in 

^-'••;.• 

;?: 

Mi i^Sii^pM*^W].^:c;:!mj- ;. • 1.70:. 245. 
IlifiJIp^^l^fileli^; 

:.pl ,, 

- to earth';; '',:•['      [kV] 
- across contact gap [kV] 
- betvyjfien phases     [kV] 

140 

#lttistancl vortage'"-^ 

230 275 

tqearthf; [kV] 
across'contact gap [kV] 
betvyeeh phases ;    [kV] 

to earth ^( %]<:> [mm] 
across contact gap [mm] 
between'phase^:r tmm] 

325 

1010 
3075_ 
3625 

550 

:^£i 

'Ipegif.cflflage «5 ,.y».*i,|v" 

i*^' 

tpearth/"3 rj:      [mm] 
atross: Contact gap [mm] 

-to earth [mm/kV] 

3075 
3625 

50.0 

1360 
3075 
3625 

650 

1360 
3625 
3625 

325 

750 

3Q75 
3625 

29.5 

3625 
3625 

460 

1510 
4250 
4250 

1050 

2200 
1900 
2460 

25.0 

4250 
4250 

25.0 

6150 
6125 

25.0 

sts^ic^. 
3AQ Type Range PTDH365/Bayer 040113-2 

BAQ.prim.ppt 



Power Transmission and Distribution 

&i.:du&bs£kW 
—- VatVJbaMfrtite- 

3AQ2 
Technical Data - Dielectrical Data 

High Voltage 

^BJi^a.i^lW;'iafci^fc*ifa^i: 

_^i-s;/^i^;v, ^j-;-"- «?.«••. *x,-"g-:4 --.^.^V' 

[-Sr.-f           . 

^jfc^tAfc3Mfc£^^''«M^«S'^-j-*- ^-' j^j* 

"toearth^'\ •-. ^vl 
across cpHtact gap [kV] 
between phases     [kV] 

-ito earth; t:V,-\/[kV] 
^across contact gap [kV] 
>- between phases   . [kV] 

>-toeai^^?- ' [mm] 
-acrossxontactgap [mm] 
-between phases     [mm] 

- to earth' ^:^':;;-.     [mm] 
^across cgntact.gap [mm] 

-^ to earth; [mm/kV] 

460 

1050 

4200 
2000 
2140 

6150 
6070 

25.5 

380 
435 
380 

1050 

2750 
2400 
2700 

7875 
7650 

25.5 

450 
520 
450 

1175 

2750 
2700 
>3100 

7875 
9050 

25.0 

|i^T^|^?|3^ 3AQTypeRang( 

520 
610 
520 

1425 

3400 
3200 
>3600 

10375 
10500 

25.5 

PTDH365/Bayer 040113-3 



-ai'W t'lrftr^^Anam'   -jr tr V^TKa ' f HI t r ilrfrJuliirfMff irri r*M>lWlir   i"   tXltMauiA 
Power Transmission and Distribution 

High Voltage 

Technical Data - Mechanical Data 

urns. 
^ft^^i^^iiM^l^^fc^fec .^^^BAqiy.;^...;. ;   3AQ2.   ^. 

^ftiili^J^M^^ffS •s.^orra^i'--' "Fast/: Normal 'Fast' 

jj^|l10|#^^fe|ft|il|j||^^^ms].. 
qpsing"time •"'•';•           '   ' ,';:[ms] 

Opening time\/   :'   ,  "; '' .[ms] 
Afdngtime,   -     > ••   •>'..-    [ms]' 
Breajc time/lpterrupting time :    [ms] 
Close-open time          •--^.    |msj 

•Dead time  -^    \-<\r . ^:_    [ms] 

40 
95±5 
36±4 
<21 
<60 

65 ±10 
>300 

40 
95±5 
25±3 
<21 
<49 

63±12 
>300 

40 
95±5 
36±4 
<21 
<60 

65±10 
>300 

40 
95±5 
25±3 
<21 
<49 

65±10 
>300 

afcaa^' v-^^^ jjauMfafai^J 
3AQ Type Range PTDH365/Bayer 040113-4 

3AQ_prini.ppi 



iji^'i'^v iki^££a&&aaiia^^ 
Power Transmission and Distribution 

^-r"^t..--,.-.-.'i-jit-ua<'togfX    i"iii1r.1-''i|-|   "imVin><fai 

Technical Data -Arc-quenching Medium SF6 

i.'': • 

•a;,'i 

K 

•^i^M-; 
!• .v;'tT) 

r^. A;. 
^''«ii 

, l^1: 

,'. '"'-Xv'iN 

i^^s-Jrik 
•^ •• •:-^^.^S&:^i^§aL^^^^^^'M;i 

ifftftf*-*,- ;«**•». :s»:«^i 

Filter, ;Rft|eF[i I .pt^^kifi^^y [^ 

8.1 ...17.1 
176 ...370 

6 
1.5 

't'' >•• f. '.; i:'T ''^^;-" ,^;'";;'^     ",''.C 

J'^';?S*!^,?,.-^|;^#^1'<*J 

Mmimurn.gas pressurafor    ^ .-, 

5.2 
5.0 

3.0 

^3AQ2 

17.1 . ..21.4 
370...464 

6 
2.25 

5.2 
5.0 

3.0 

...if fejjt, j, 1 

IwtfcuJawrii 

3AQ Type Range PTDH 365/Bayer 040113-5 
3.^^. -im.ppt m 



^ V:r4*-   ^ii'^ •••-.•     *      :    ••   .    Power Transmission and.Distribution    • 

Puffer Device Interrupter Unit 
» The quenching Principle 

High Voltage 

>'. •' 

Pi .-. -"Si 

Blast cylinder 

Blast lattice 

Moving 
contact tube 

Arc quenching 
nozzle 

Arc quenching 
nozzle 

Blast piston 

Closed Position 

'i^-^aMi^A'J.^lA^fM-i^:^ , a M 
tlir^l   3AQ Type Range 

Opening 

Main contact opens Arc 
Open Position 

PTDH 365/Bayer 040113-6 
3A0_prim.ppt 



. PowerTransmission and Distribution,. 

Hydraulic Operating Mechanism 
Open Position 

YI i 

H* 

K, ..Vf..riS'S:'*''' '•'- 

y^K Vt'/i 
^.ftiii^ifi>;i-iS.i 

3AQ Type Range 

Hydraulic storage cylinder 

Differential piston 

Main valve 

Motor 

Non-return valve 

Pressure gauge 

Pressure monitor 

Safety valve 

Oil pump 

Pressure release valve 

Oil tank 

Filter 
Y1 Closing solenoid 

PTD H 365/Bayer 040113-7 
rim.ppt 

* 
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• 

f Y2 
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i.,.^-^.^-.^..,. T1 .r.,v  j^i^fayj 

Y2 Trip solenoid 

PTDH365/Bayer 040113-8 

3AQ„prim.ppt 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-29 

Requested By: Edward Schrom 

Date of Request: November 6, 200 6 

Reply Date: February 20, 2003 

Witness: Panel  C 

Subject: Evaluation of HVDC Project 

1. In the draft report for "Economic Evaluation of the NYRI 
HVDC Project": 
a. The report states "...the transmission system identified 

no fatal system performance issues..." . (page 6.1)  Provide 
copies of the sources, studies that support that 
conclusion. Provide copies of all supporting work papers 
and indicate on what pages the documents support the 
conclusions. 

Response: 

This report has been eliminated and the CRA report in Appendix U 
has been substituted in its place. 

2. Provide the supporting documentation and studies that 
support the conclusions in Appendix P table 5-1 on page 5.10 for 
the NYRI HVDC line.  Include the pages in those documents which 
support the conclusions. 

Response: 

This report has been eliminated and the CRA report in Appendix U 
has been substituted in its place. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-30 

Requested By: Edward Schrom 

Date of Request: November 6, 20 0 6 

Reply Date: February 20, 2 00 3 

Witness: Panel B 

Subject: Electromagnetic Field report 

1. Provide copies of all work paper and supporting 
documentation that was used in compiling the report. 
Include copies of the instruction books for all computer 
programs used in making the calculations. 

Response: 

The work paper and supporting documentation has been provided in 
response to DPS 24.1 and 30.2.  No instruction books are 
available for the computational programs applied to the input 
data provided in response to DPS 24.1 

2. Provide copies of all reference materials used in compilina 
the report. 

Response: 

Copies of all available reference materials have been provided 
on the enclosed CD. 



Attachment for Interrogatory 
DPS-30.2 (on CD) 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No. 

Requested By 

Date of Request 

Reply Date 

Witness 

Subject 

DPS-31 

Edward Schrom 

November 6, 2 00 6 

February 20, 2008 

Panel  D 

Underground cable installation 

Provide a detailed cost estimate break down for the 
installation of a 3 mile section of underground cable through- 

a. Rock- granite 
b. sand 
c. shale 

provide the supporting work papers for all assumptions, 
estimates, time, machines, workers, cable costs, transportation 
termination structures, etc. 

Response: 

See attached calculations NYRI-400 kV HVDC T/L UNDERGROUND Cost 
Comparisons, Trenching through Sand, Shale and Rock Rough Order 
of Magnitude   (ROM)   Cost  Estimate. 



Attachment for Interrogatory 
DPS-31 



NYRI - 400 kV HVDC TIL UNDERGROUND Cost Comparison, Trenching through Sand, Shale and Rock 
Rough Order of Magnitude (ROM) Cost Estimate 

Cable Type; MINO (mass-impregnated, non-draining paper insulated) Type Underground Direct Buried Cable 

Sconario Doscriplion: Underground rout« (or approxlmntoly 3 miloi. 

Tho ostimato basis is to compare a 3 mils routo lonoth through Rock, Sand and Shalo 

HVDC Vollags: 
Type; Bi-Polnr 

Transmission Capacily: 

Ratings 

Cable; 2000 kcmil MIND 
No, o( cond/per pole 

No. of Cond for Bipolar find return cond) 
Transmission Cap./pole 
Ampacity/pole [=per cond) 

Congested Areas; 

Circuit Length 3 miles 

Trench (Concr); 3 fID x 5 flW 
Trench (E»cav.); 6 ttO x 7 IIW 
Backfill (Thermal) 3 ItD x 2 tlW 

Cable. 1/c 2000 kcmil CU MIND 
Terminations 

Grounding Cable 1t410 Cu 

PVC Duct. 8 in Sch.40 

Miscellaneous—Special Tools/spares 

Civil Installation: Rot Civil Esl Sheet 
Shalo 

Rock 

3 
SOO MW 

1.000 A 

Unit 
It 

0.56 cy.'ft 
1.56 cy/tt 
0.22 cy;« 

Unit Prices 
212 S/cable.fl 

30.000 S/Ea 
91 S/fl 

2.00 SJtt 

16.00 SJft 

30% 
Subtotal Material: 

192 sm 
211 sm 
448 S/ft 

Subtotal Civil Installation: 

CaDle Installation+Tosting 
Cable Terminating 
Soiicing 

Summary; 

600,000 S/selups 
45.000 S/Eo 
45.000 S/Ea 

Subtotel Cable Installation: 

Qty 

15.340 
3.0 

8.S00 cy, 
24,640 cy. 

3.520 

Qty 

47.520 
6 

47.520 

31.680 
0 

Cost 

10,080.000 
lao.ooo 

4.320.000 

63.360 
0 

4.393,008 
19,036,368 

Based on S700/meler / 3 cond "bundle") 

Based on S300/meter (600 m segments) 

Direcl Buried 

based on retalive XLPE Cost x 2 = MIND Splice 
Cable. Splices. Term & Grounding 

3.040.183 
3,349,197 
7.102.102 

I     see above 

13 

40 

7600.000 
270.000 

i.aoo.ooo 
9.870.000 

Rock 

based on 600m segments 

based on 600m segments 
Cable. Splices, Term & Grounding 

Trench fn Shale 

A. Total Materials and Transportation 

B. Labor - Civil Construction and Installation 

Trench In Sand 

$19,036,368 

t12,910.183 

Trench In Rock 

$19,036,368 

 ........... VI2,91D.183 113; 
• includes labor and equipment for construction, including site prep (e.g.. ROW access, deaong and restoration) activities 

t13.219.197 

Direct Cost Labor • Material 

C.     Route Surveys 

Lidar and Ground Survey 

S25.000  per mile 

$31,946,551 

(75,000 

D. Engineering and Inspection 

- includes Engineenng. Procurement, and Constnjcuon Management (including Inspection) Services 

c      .j   •   .        .     „ ^ $2,555,724 
E. Administrative Overhead 

- Owner Administration Costs by owntr 

- Conlraaor(syVendor(s) Administrative Overbead part 0| At B c and D „,„„, 

F.     Contingency 20^ $6,915.455 

Total Cost for 1 miles (A»a-iOD'-E»F) $41,492,731 
100",-. 

$32,255,565 

$75,000 

$2,555,724 

$6,977,258 

$19,036,368 

$18,972,102 

$36,008,470 

$75,000 

$2,555,724 

$7,727.839 

$41,863,547 
I01V. 

$48,367,033 
n 2':'. 

ro^er ^"orSs3"^^"0''^'' ACqU,S',IOn ^ ^'^ ^ ^ C0Sl5 ^^ '">""' ^ C~ion, Pees for Legal Seizes 

1. Total Cable System Costs 

2. Civil Only Costs 

Tronch in Shalo                        |Cost/mi   j          13 1)30 910 100% 

101", 

Trench  in Rock                        ICosu mi   I         15.455 678 

Ironcn in Shalo                        I Cost; mi   |            1345 759 

Trench in Sand                           ICost; mi   I             1479 253 

Tronch in Rock                        ICost/mi   |           3 100 508 230% 

UG cosi corrp Sand Shaie Rock Est.xis MtNO Shale vs Snd vs Rock 



^^ Washington WASHINGTON GROUP INTERNATIONAL 

ESTIMATING WORKSHEET 
DATE. 

REV HO • 

CLIENT. ... 
PROJECT; 'NYHh'GIONAL INTERCONNECT 

JOB NO.; 29038 
PROJECT UNqERGROUND CABLE TRENCH 
TYPE (Nolo 1);  TRANSMISSION 

DESCRIPTION/TASK      UNDERGROUUD CABLE TRENCH 
AREA. CONCEPTUAL ESTIMATE 

COUSTKUCTiOI. START DATE. _ _N,A 
CONSTR'JCTION END DATE  _ N'A 

CONTRACT DURATION (MOSi_ N/A 
CRAFT LABOR IMKS) N/A 

;iild Shdlo Rock Esl xl* ^ 
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ItlWfXI     NEW YORK REGIONAL INTERCONNECT 
|MYr\l      PROJECT LOCATION: NEW YORK 

.„.u,     SCALE: 
s DATE: 9/11/2007 

LIMITS OF EXCAVATION 

CLEAN NATIVE BACKFILL 

PROTECTIVE CONCRETE SLAB 

FIBEROPTIC COMMUNICATION CABLE 

THERMAL BACKFILL 

DISTRIBUTED TEMPERATURE SENSING (DTS) CABLE 

POWER CABLE 

METALLIC RETURN 

UNDERGROUND CABLE TRENCH CROSS SECTION 
DIRECT BURIED 
FIGURE 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-32 

Requested By: Edward Schrorn 

Date of Request: November 5, 200 5 

Reply Date: February 20, 2 0 03 

Witness: Panel C and Panel D 

Subject: Substation Design 

1. Provide an engineering drawing showing all the major 
components in the substation.  Provide a copy for both the 
Northern and Southern termini. 

Response: 

See Exhibit E-2, Fig E-2.2.1-1,2,3,5,6, Fig E-2.2.2-1 of the 
Supplemental Article VII Application. 

2. Provide the number of reactors to be placed in the filter 
yard and provide the ambient noise levels they will be 
designed for. Supply copies of all supporting information. 

Response: 

See Appendix Q, Noise Report of the Supplemental Article VII 
Application. The quantity of reactors will be finalized during 
the final design phase of the project. 

3. Provide the design specs for the reactors and the specific 
standards that they must be designed to. Supply copies of 
all supporting information. 

Response: 

Project specific design specifications for the reactors will be 
developed during the final design phase of the project.  The 
specifications will include the project specific design 
require.iT.enti..       olicable results of the NYISO Facilities 
Study and the following industry standards for power reactors: 

IEEE 1277 - Standard General Requirements and Test Code for 
Dry-Type and Oil-Immersed Smoothing Reactors for DC Power 
Transmission IEEE 



C57.16 - Standard Requirements, Terminology, and Test Cod<= 
for Dry-Type Air-Core Series-Connected Reactors 

4. What are the applicant's plans for fire protection inside 
the substation?  Supply copies of all supporting documents. 

Response: 

Plans for fire protection inside the substation are described in 
Exhibit E-2.2.6 of the Supplemental Article VII Application and 
are based on industry accepted practice. 

Project specific design specifications for fire protection will 
be developed during the final design phase, of the project.  The 
specifications will incorporate the industry standards and 
tederal regulations identified in Section E-2.2.6 and any local 
code requirements. 

5. Provide the dimensions of the valve hall building. 

Response: 

See Exhibit E-2.2.1 of the Supplemental Article VII Application. 

6. What are the required clearances between the building and 
the valves?  Supply copies of all supporting documents. 

Response: 

The distance between the converter valve and its surroundings is 
determined considering the following factors: 

Overvoltage switching factor. 
Valve hall dimensions and adjacent live parts and grounded 

structures. 
Corona shield with respect adjacent structure or live 

parts. 
Compliance with the NESC (Ref: NESC Table 124.1) 

Considering the manufacturer's design data available at this 
stage of the project, the following minimum phase to ground 
clearances, based on an estimated 1.8 overvoltage factor 
(Ngamsanroaj et al., 2006; Kiessling et al., 2003; Padiyar, 
1990) have been derived from the NESC Table 124.1 as shown'on 
the attached graph: 

Horizontal Clearance   16'-   9.6" 
Vertical Clearance 11'- 3.8" 

•    Guard to Live Parts  8'-3. 6" 



During the detailed design phase of the project the converter 
design dimensions will be confirmed and optimized based on 
industry practice, to meet or exceed NESC requirements. 

References: 

Kiessling, Nefzger, Nolasco and Kaintzyk.  2003.  Overhead Power 
Lines - Planning, Design, Construction.  Springer-Verlag Berkin 
Heidelberg, New York. 

Ngamsanroaj,K., S Chimklai, and W Tayati. 2006. Comparison of 
Field and Simulation Switching Overvoltages. The Manitoba HVDC 
Research Centre Journal.  Spring. 

Padiyar, K.R.  1990.  HVDC Power Transmission Systems, 
Technology and System Interactions.  New Age Publishers, ISBN 
3122401023 

7.   What are the applicant's plans for spare valves? 

Response: 

The current project spares strategy is to keep in stock the 
valve system components and auxiliary equipment recommended by 
the valve manufacturer as necessary to minimize downtime, and to 
follow the manufacturer's recommended maintenance and operation 
practices. This includes in particular thyristors and other 
critical valve components. 

As some spare parts may be stored for years without being used; 
the storage conditions will be such that degrading of spare 
parts is minimized. An updated spare parts lists will be kept 
and contractual arrangements will be in place for the supply of 
spare parts. 

8.   What are the applicant's plans for redundancy in the valve 
system in the event a valve becomes inoperable? 

Response: 

The converter valve system consists of the thyristor assemblies 
and auxiliary systems for control and cooling. 

Ine valve jy-::e- _._gn incorporates sufficient redundant 
.:•:,•.ponents and maintenance intervals to minimize the probability 
that any single valve will be inoperable. In the unlikely event 
that a valve becomes inoperable it is replaced with a spare 
valve. 



Generally the valve manufacturer designs the redundancy 
requirements within the valve system and determines the number 
of redundant thyristors and other components based on the 
predicted failure rates in order to assure that a converter can 
operate between scheduled maintenance periods without 
interruption. 

9. What is the outage time expected for the replacement of a 
valve?  Supply copies of all supporting documents. 

Response: 

It should be noted that the valve hall will be designed so that 
the maintenance of valves and auxiliary equipment on one pole 
can be performed while the other pole continues operating. 
Approximately, a 24-hour period is required for the maintenance 
of each pole, which includes the replacement of any failed 
components.  For additional information also see DPS #32.8 above 
and the attached excerpts from che NORNED KABEL HVDC Project RAM 
Report(Stromme, 1998). 

References: 

Stromme, B.  1998.  NORNED KABEL HVDC Project RAM - Study Phase 
2, Document No. N 126 JA2/16-R, Rev 01, April 15, 1998. 

10. What are the applicant's plans for fire walls or barriers 
between major pieces of equipment?  Supply copies of all 
supporting documents. 

Response: 

Plans for fire walls between major pieces of equipment in the 
converter stations are described in Exhibit E-2.2.6 of the 
Supplemental Article VII Application and are based on industry 
accepted practice. 

Project specific design specifications for fire walls will be 
developed during the final design phase of the project.  The 
specifications will incorporate the industry standards 
identified in section E-2.2.6. 

11. Provide a one line operating diagram showing the 
transformer connections and major components in the 
stations.  Supply copies of all supporting documents. 

Response: 

The DC system one line diagram, which shows the transformers and 
major components in the converter stations is provided in 



Exhibit E-2 figures E-2.1-1 and £-2.1-2 of the Supplemental 
Article VII Application. 

These figures are preliminary based on configurations employed 
by representative existing bipolar converter stations. 
Supporting information and documentation will be developed as 
necessary design details become available during detailed system 
engineering and design of the project. 

12. Provide a diagram of the control system and describe how it 
works.  Provide copies of all supporting manuals and 
documentation. 

Response: 

See attached plans. Typical Protection Functions, Structure of 
Control and Protection System,    Typical  Station  Protection  Block 
Diagram  and Typical Station Control Hierarchy. 

13. Provide copies of all agreements that have been signed 
between the applicant and Niagara Mohawk Power Corporation, 
New York Power Authority, Central Hudson Gas and Electric 
Corporation, Consolidated Edison Company of New York, Inc, 
Orange & Rockland Utilities, Inc, New York State Electric 
and Gas Corporation, and Rochester Gas and Electric 
Corporation.  Provide any and all updates through out the 
case. 

Response: 

See attached copies. 

14. Provide copies of all agreements that have been signed 
between the applicant and the New York Independent System 
Operator. Provide any and all updates through out the case. 

Response: 

See attached copies. 

15. Provide copies of all agreements that have been signed 
between the applicant and PJM Interconnection and New 
England Independent System Operator.  Provide any and all 
updates through out the case. 

Response: 

The Project has not executed any agreements with PJM 
Interconnection and the New England Independent System Operator. 



16.  Provide a list of the harmonics the applicant expects to 
have to filter for.  Provide copies of all supporting 
documentation. 

Response: 

DC HARMONICS 

The DC filter will be designed to avoid harmonic voltages on the 
4 00 kV DC side of the HVDC Converter from superimposing on 
the AC side of the system. The harmonic characteristics 
are: 

The DC harmonics are multiples of 12 (ex 12th, 24th  36th 
48th, etc.). '     ' 
The amplitude of these harmonics will decrease as the 
harmonic increases. 
The highest expected harmonics generated on the DC side are 
the 12th and 24th harmonics. 
The DC filters for the NYRI project will be designed to 
minimize the total harmonic effect to a safe range of 0.5 
Amps in balanced bipolar operation and up to 1 Amp in 
monopolar operation. 
Smoothing reactors will be provided to reduce DC voltage 
ripple to a low level according to standard practice for 
this Lype of application of DC converter stations. 
The level of ripple on the DC line will be determined 
curing the analytical phase of detailed design; however, it 
is anticipated that a ripple level below 1 % is achievable 
using active components. 

AC SYSTEM HARMONICS 
The AC filter will be designed to avoid harmonics primarily by 

switching operation of the filter capacitor banks. The 
harmonic characteristics are: 
The AC side generated harmonics are odd multiples of 12 ±1 
(ex 11th, 13th, 23rd, 25th, 35th, 37th, etc.). 
The amplitude of these harmonics will decrease as the 
harmonic increases. 
The highest expected AC harmonics generated are the 11th 
and 13th harmonics. Therefore, the AC filter design for the 
NYRI project will include high pass and branch tuned 
filters for the above harmonics. 
The critical freguency range will be determined during the 
analytical phase of detailed design; however, it is 
anticipated that active ac filter will be reguired on whole 
multiples of the fundamental frequency of 60 Hz in the 
frequency domain range of 300-3000 Hz. , 

17.  In the application, the General Electric study provides an 
interconnect cost for connecting to Edic Substation. 



Provide the source of the number and all backup work papers 
that go in to that estimate. 

Response: 

The subject GE Report has been superseded in the current Article 
VII Supplement by additional study reports. The Article VII 
Supplement contains an updated estimate of the interconnection 
cost estimate for the proposed interconnection at the Edic 
Substation in the System Reliability Impact Study Report located 
in Appendix H, Section 10.  The source- of the estimate was 
National Grid. The attached document is the work papers and back 
up that National Grid supplied NYRI. 

18.  In the application, the General Electric study provides an 
interconnect cost for connecting to Rock Tavern Substation. 
Provide the source of the number and all backup work papers 
that go in to that estimate. 

Response: 

The subject GE Report has been superseded in the current Article 
VII Supplement by additional study reports. The Article VII 
Supplement contains an updated estimate of the interconnection 
cost estimate for the proposed interconnection at the Rock 
Tavern Substation in the System Reliability Impact Study Report 
located in Appendix H, Section 10.  The source of the estimate 
was Central Hudson Gas and Electric Company, the interconnecting 
Transmission Owner. The attached spread sheet is the information 
furnished as work papers from Central Hudson. 

19. Provide the type of cooling that will be used for the valve 
hall.  Describe what type of cooling medium that will be 
used. 

Response: 

See Exhibit E-2.2.4 of the Supplemental Article VII Application. 

20. Provide the MSDS sheets for the cooling medium to be used 
and explain any hazard associated with the medium. 

Response: 

See attached MSDS for ethylene glycol. 

21. Provide an engineering drawing of the type of lighting 
protection the applicant will use in the substation. 
Explain the philosophy that was used in designing the 



lightning protection and supply copies of all supporting 
documents. 

Response: 

See Exhibit E-2.2.1 of the Supplemental Article VII Application 
ror the plan for direct stroke lightning protection for the 
converter stations.   Engineering drawings and supporting 
documentation will be developed during the detailed engineprina 
and design of the project. 

22. Provide the standards to which the substation ground grid 
will be designed and provide copies of all supporting 
information. 

Response: 

See Exhibit E-2.2.1 of che Supplemental Article VII Application 
for the standard.  Engineering drawings and supporting 
documentation will be developed during the detailed engineerina 
and design of the project. 

23. Discuss what precautions or measures will be taken near 
switches or places where an operator will stand to perform 
an operation.  Provide copies of all supporting 
information. 

Response: 

NYRI  will employ  generally accepted design practices and 
safety  measures to ensure switch operator safety. All practices 
and measures will conform to the National Electrical Safety 
Code® (NESC®), the IEEE standard  80  (IEEE Guide for Safety in 
AC Substation Grounding) and IEEE standard 81 (Guide for 
Measuring Earth Resistivity, Ground Impedance, and Earth Surface 
Potentials of a Ground System). 

Switch Grounding Platforms: The station ground grid will be 
designed to ensure touch and step potential voltages are at an 
acceptable level and meet codes and standards.  However  since 
the operation of a switch places the operator directly at risk 
if a fault occurs, an additional precaution is employed to 
reduce the risk of electric shock.  A switch grounding platform 
will be placed at each switch location. The switch grounding 
platform will be connected to the switch operating handle and 
the ground grid to minimize the voltage between th^ switch 
operator's hands and feet in the event of a fault at zhe  switch 
during manual operation. 



Station Fence Grounding: The grounding of the station fence is 
critical because the fence is generally accessible to the 
public. The station grounding system will be designed to ensure 
that the touch potential on both sides of the fence is within 
the calculated acceptable upper limit of ground fault current 
with body weight of 50 kg as defined in the IEEE standard 30. 

The station fence will be connected to the main station ground 
grid by means of an outer grid conductor installed a minimum of 
three feet outside the station fence. 

The fence will be connected to the outer grid conductor at all 
corner posts and at line posts every 40 to 50 feet. The 
gateposts will be securely bonded to the adjacent fence.  For 
gates installed with an outward swing, the ground grid and outer 
conductor will be extended a minimum of three feet past the 
maximum swing of the gate. 

24.  Provide the catalogue cut sheets for the circuit breakers 
that will be used in the Northern and Southern termini 
substations.  Include the interrupting ratings.  Provide 
copies of all supporting information. 

Response: 

See attached circuit breaker cut sheets. 



Attachment for Interrogatory 
DPS-32.6 



Clearance for HVDC and HVAC 
^Washington Group International Per NESC/IEEE Std C2 

Date: 7/28/2003 
Page 1 of 5 

IB- 
SYSTEM DATA 

m- 

VnomLG := 40()kV Voltage phase to ground 

TOFJIVDC :=  ' -^ Voltage phase to ground 

VtransLG:= VnomLClTOFHvDC VtranS] G = 720 kV 

500 

450 

400 

Clearances vs. Transient Ovcrvoltagcs 

Transient Overvoliage (kV) 

BCD HVDC Horizonfn''"' .iscd on Transient Overvoltage 
••• HVAT " ...^ tiascd on Switching Surge Factor 
"-' . clearance Based on Transient Overvoltage 

. . AC Vertical Clearance Based on Switching Surge Factor 
i^O© HVDC Guard to Live Parts based on Transient Overvoltage 

HVAC Guard to Live Part Clearances bused on Sw. Surge 

200      1300       1400      1500      1600 

Horizontal_Clcarance = 20!.575 in 

VerticalClearance = 135.827 in 

Guard to Live Parts = 99.606 in 

Page 1 of 5 



Clearance for HVDC and HVAC 
^ Washington Group International        per NESC/IEEE Std C2 

Table 124-1— 
PART D — High voltage direct current (based on transient overvoltage)' 

pjca 2 of 5 

Colunin 1 Column A Column B Column 2 Column 3 Column 4 

Mnximnin 
design voltng* 
conductor ro 

ground 

Trnnsienl 

ovenolfnge 

p*i unit •" 

Trmment 
ovnvoltnge. 

linf to gnid * 

Verricnl 
cle;iinnce of 
ungunrdfd 

parti ' 

Horizontnl 
clenmnce of 
ungu.-u (led 

pnrts " 

Clearance 
gunrd rojive 

pnrts'' 

kV k\ ft in ft in ft in 

2?0 1.5 or below 375 12 6 7 0 4 0 

2?0 1.6 -.00 12 9 7 3 4 3 

250 1.7 425 13 0 7 7 4 0 

I.'O 1.3 450 13 3 7 10 4 9 

400 1.5 or below oOO 14 11 9 ^ 0 5 

400 1.6 640 15 4 9 10 6 10 
400 1.7 030 lo 0 10 6 7 0 
400 1.3 720 10 10 11 4 3 4 
.'iOO 1.5 oi below 750 17 4 11 11 S 10 
500 1.6 •500 IS 4 12 10 9 11 
500 1.7 350 19 7 14 1 11 1 
500 1.3 900 20 10 15 4 12 •      4 

oOO 1.5 or below 000 20 10 15 4 12 4 

600 1.6 %0 22 1 10 7 13 7 

000 1.7 1020 23 5 17 11 14 11 
OOO l.S 1080 24 10 19 4 10 4 

750 1.5 or below 1125 25 11 20 5 17 5 

750 1.6 1200 27 s 77 7 19 •> 

750 1.7 1275 29 q 24 } 21 3 
750 

'"V* T.   --      . . 1     . 

1.8 1350 31 11 20 5 23 5 

.D Interpolate tor mtenned.cte values. The clearances in column 4 of this table are solelv for guidance in installine 
guards wuhont defimte engmeenng design and are not to be considered as a requirement?^^ enSemnS 
design. For example Je clearances m the tables above are not mtended to refer to the clearances bem•Tf 
parts and the walls of the cells, compartments, or similar enclosmg stmctures. Thev do not applv to the de-^nc.- 
between btis ban and stippomng stn^tures nor to clearances between the blade of a discon^Smg SS"^ 
base. However where surge-protective devices are applied to protect the live pans, the vSfca clea^ 
column 2 of Table 124-1 Port A may be reduced provided the clearance is not less than 3 ' ft^ die Scai 
clearance benveen energized parts and ground as limited bv the surge-protective devices f'^tncal 

/:Cleaicmces shaU satisfy ejther switching-surge or BE. duty- requirements, whichever are areater 
^ Svvttching-surgc factor-on expression of the maximum switching-surge crest ^•oltage inlerms of the maximun, 

operating Ime-to-neuiral crest voltage of the power sytem. "S^w terms oi me maximuni 
® Tlie v alues of cohmms A. B. and C are power systetn design factors that shall con-elate with selected clearances 

Adeqtute data to support these design factors should be available clearance.. 
*J The selection of station BDL shall be coordinated with surge-protective devices when BD. is used to determine 

clearance. BIL-bas.c uupulse msulation level-for definition and application, see IEEE Std Ul3-199^ 
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NORNED KABEL HVDC PROJECT <• Berdal Stromme 
RAM STUDY 
PHASE 2 FINAL RIIPORT Page Mo ('68 

The annual preventive maintenance used in this study is based on the current practice at Sandy Pond 
converter station in the New England 11VDC scheme. The reasons arc that the station is relatively new, 
(1993) the layout is seemingly equivalent to the proposed NorNed scheme and the team has a 
straightforward maintenance plan. The main principles at Sandy Pond arc; 
1. All maintenance in the a.c. and d.c. yard is performed in one 48-hour period each year. Special 

maintenance by manufacturers is performed within the same period. A single crew is working 12 
hours each day. 

2. Maintenance of valves and auxiliary equipment in the valve hall is performed in a separate period, 
and with the other pole operating. A 24-hour period is required for each pole. 

Sandy Pond represent a full bipole scheme. The same maintenance procedure is assumed for the 
NorNed 2xl2-pulse valve design. Also, considering the 2x6-pulse valve design, the same a.c. and d.c. 
yard scheduled maintenance outage duration is assumed. Maintenance in the valve hall is carried out 
within one 24-hour period, the construction being simplified compared to the full bipole scheme. 
Energy unavailability due to scheduled maintenance is therefore 0.82% whether the 2x12 pulse or 2x6 
pulse valve design is selected. 



NORNED KABCL HVDC PROJECT *> B^1 ^""^ 
RAM STUDY D       .,,-,» 
P1IASE2         FINAL REPORT . Papc 16ot6X 

Valves 
The converter valve consists of the valve assembly itself and the associated auxiliary system. In modem 
thyristor valve design the number of redundant thyristors is matched against the predicted failure rale in 
order to assure that a converter can operate between scheduled maintenance periods without 
interruption. The valve assembly itself should therefore be very reliable. Based on Skagerrak. 
Fcnnoskan, Kontiskan, New England and Hokkaido-Honshu the following is calculated for forced 
outages (Cigre rcf. note 7 on page 52): 

Valve assembly, failure rate and Jurat ion 
• Frequency     : 0.17[l/ycar] 
• Duration 2.23 [hours] 

The said outage frequency of 0.17 is not particularly low, and implies that the design goal of a fully 
redundant valve assembly not yet has been accomplished. Similarly, the unscheduled maintenance due 
to errors in valve assembly becomes: 

Valve assembly, unscheduled mainlenance rate and duration 
• Frequency     : 0.29 [1/year] 
• Duration        : 1.65 [hours] 

These figures are based on a total of 100 valve years from 1989 to 1994, and should represent state-of- 
the-art in the design of valves. 

Most HVDC schemes have fully redundant back-up systems for valve control and sometimes also for 
auxiliary equipment. This normally allows repair activities to be deferred to non-critical hours. This 
possibility to plan whatever action is necessary is also reflected in the reduced outage duration for this 
kind of errors. Based on the detailed information we have, the following rate and duration are found: 

Valve auxiliary equipment & controls, trip rate and duration 
Frequency      : 0.14 [I/year] 
Duration        : 0.16 [hours] 

• 
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CONFIDENTIALITY AGREEMENT 

This Confidentiality Agreement, made and entered into as of this day of  
2(K)I^and betWeen  ("Transmission^O^ 
or TO ) and New York Regional Interconnect, Inc. ("NYRI" and, collectively with the TO "the 
Parties"). WITNESSETH THAT: 

WHEREAS, NYRI has filed an application with the New York State Public Service 
Commission ("the PSC") seeking authority to construct a High Voltage Direct Current 
Transmission Line ("the HVDC Line") in or immediately adjacent to certain rights-of-way used 
by the TO for their electric transmission lines and other facilities ("the TO Facilities"); and 

WHEREAS, the Parties desire to exchange certain confidential and commercially 
sensitive information with respect to the HVDC Line and TO Facilities in an effort to ensure that 
the plans for the design, construction and operation of the HVDC Line approved by the PSC will 
not adversely impact TO Facilities; and 

WHEREAS, the Parties are willing to disclose such information to each other only 
pursuant to the terms of this Confidentiality Agreement. 

NOW THEREFORE, the Parties hereto agree as follows: 

1. NYRI may designate any information concerning the design, construction and/or 
operation of the HVDC Line, and Transmission Owner may designate any information 
concerning the design, construction and/or operation of TO Facilities, as "Confidential 
Information" protected from disclosure by this Agreement. When such Confidential Information 
is proved in written form, the first page of each document containing such Confidential 
Information shall be stamped or labeled "Confidential Information" or words of similar import 
When information is provided orally, the Party disclosing such information shall provide written 
notice to the other Parties that the information disclosed in that conversation is Confidential 
Information protected under this Agreement within five (5) business days of the date on which 
such oral communication took place. All copies of such Confidential Information or any part 
thereof and all written or recorded materials prepared by any Party or Permitted Recipient (as 
defined below) containing such Confidential Information or any part thereof shall also constitute 
Confidential Information protected under this Agreement. 

2. Notwithstanding the foregoing. Confidential Information shall not include 
information which: (i) was known by the Party receiving such information ("the Recipient") or 
any of its employees, officers, directors, consultants, advisors or agents (collectively the 
"Recipient Parties") prior to disclosure by the disclosing Party; (ii) was or becomes publicly 
available other than as a result of a disclosure by a Recipient Party; (iii) was or becomes available 
to a Recipient Party on a non-confidential basis from a source other than the disclosing Party or 
its advisors provided that such source is not bound by a confidentiality agreement with the 
disclosing Party; or (iv) consists of analyses, compilations, studies or other documents developed 
by Recipient or Recipient Parties that do not reveal such Confidential Information or any part 
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thereof. 

3. Each Recipient, on behalf of itself and all of its Permitted Recipients, agrees to 
keep all Confidential Information confidential, and will not, without the prior written consent of 
the disclosing Party or as otherwise required by law or judicial order, disclose said Confidential 
Information to any third parties, in whole or in part. Each Recipient further agrees that it and its 
Permitted Recipients will use the Confidential Information only in connection with evaluating, 
negotiating and implementing an agreement among the Parties concerning the design, 
construction and operation of NYRI's HVDC Line ("the Permitted Purpose"). 

4. Each Recipient shall be permitted to disclose the Confidential Information to 
those affiliates, officers, employees, agents, consultants, and advisors who have a need to know 
the Confidential Information for the Permitted Purpose, who are informed by Recipient of the 
confidential nature of the Confidential Information, and who agree to be bound by this 
Agreement ("Permitted Recipients"). Each Recipient will be responsible for any breach of any 
provision of this Agreement by its Permitted Recipients. 

5. Should any Party receive a discovery request or demand received in PSC Case 
06-T-0680 or any other proceeding before the PSC or the Federal Energy Regulatory 
Commission or any Court having jurisdiction seeking disclosure of all or any part of the 
Confidential Information provided to such party pursuant to this Agreement: (a) the Party 
receiving such discovery request shall provide notice and a copy thereof to the Party whose 
Confidential Information is the subject of that discovery request within two days of the receipt of 
such request; and (b), the Parties shall negotiate and submit to the requesting or demanding 
agency or court a mutually acceptable Protective Order to apply to such Confidential 
Information. The Parties further agree to cooperate fully with each other in taking any and all 
actions, including making any and all filings with the PSC, to minimize the extent of any 
disclosure of such Confidential Information. 

6. All Confidential Information will be destroyed, or at disclosing Party's option, 
returned to the disclosing Party without retaining any copies thereof promptly upon a 
determination by any Party that the Permitted Purpose cannot be achieved. 

7. The Parties acknowledge and agree that any breach or threatened breach of the 
terms of this Agreement regarding the treatment of Confidential Information may result in 
irreparable damage to the Party whose Confidential Information is or may be disclosed for which 
there can be no adequate remedy at law.  Therefore, the Parties agree that in the event of any 
breach of this Agree;..... . _, auy Party or any Permitted Recipient or by any third party to whom 
any Parly or Permitted Recipient makes Confidential Information available, the Party whose 
Confidential Informri-vi -, or may be disclosed in violation of this Agreement will be entitled, in 
addition to any oiner rights and remedies available to it, to injunctive relief requiring the 
immediate return of all Confidential Information in the possession of any Party, Permitted 
Recipient or any such third party, and enjoining any Party, Permitted Recipient and/or any third 
parties to which Confidential Information has been made available from using Confidential 
Information in violation of this Agreement, without the need to show or prove that it has 
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sustained or will sustain any actual damages. 

8. The Parties acknowledge that no Party makes any express or implied 
representation or warranty as to the accuracy or completeness of any Confidential Information 
disclosed pursuant to this Agreement, and each Party expressly disclaims any and all liability that 
may be based on the Confidential Information or any errors therein or omissions therefrom. 

9. This Agreement sets forth the entire agreement between the Parties with respect to 
the subject matter hereof and cancels and supersedes any prior understandings, explanations and 
agreements among the Parties with respect to the subject matter hereof. There are no terms 
conditions, understandings or collateral agreements, express or implied, between the Parties with 
respect to the subject matter of this Agreement other than as expressly set forth in this 
Agreement. 

10. This Agreement shall not be modified, except in a written document signed by all 
Parties.   When required by the context of this Agreement, the singular shall include^the plural 
No provision of this Agreement shall be interpreted for or against any Party because that Party or 
its legal representative drafted such provision. 

1 I. This Agreement shall be governed by and construed in accordance with the laws 
of the State of New York, without regard to any conflict of laws principles. In the event of any 
suit, action or proceeding relating to this Agreement, the parties hereby unconditionally consent 
to submit to jurisdiction in a state or Federal court located in New York. 

12. Notices and correspondence relating to this Agreement, including without 
limitation written notice that Confidential Information has been communicated orally as provided 
in section 1 of this Agreement, shall be provided to the following individuals or to such other 
individuals as each Party may hereafter designate in a written notice served on the other Parties 
in accordance with the requirements of this section 13. 

For New York Regional Interconnect, Inc.: 

Leonard H. Singer, Esq. 
Couch White LLP 
540 Broadway 
P.O. Box 22222 
Albany, New York 12201 

For Central Hudson Gas & Electric Corporation: 
(Transmission Owner) 
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Robert J. Glasser 
Thompson Hine LLP 
335 Madison Avenue 
New York, New York 10017-4611 

IN WITNESS WHEREOF, the Parties have executed this Agreement as of the date first 
above written. 

egional Interconnect, Inc. 

Tide: \~i FK^kib^a-r 
Date:    V.    l^L  2^ ^-^7 

(Transmission Owner) 

By:_ 
Title:. 
Date: 
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SUPPORT SERVICES AGREEMENT 

THIS AGREEMENT, made and entered into effective the day of April ^007 is by 

^vvDrT'",     ,.     •    . — ("T0">' and New York ^gional Interconnect Inc. 
( NYRI, and collect.veiy w.th TO, "the Parties"), a transportation corporation organized and 
existing under the laws of the State of New York with its principal place of business at 100 State 
Street, Albany, New York 12207, witnesseth that: 

WHEREAS, in connection with NYRI's application to the New York Public Service 
Commission ("the PSC") in Case 06-T-0650 to construct a High Voltage Transmission Line from 
Marcy, New York to Rock Tavern, New York ("the Project"), NYRI has requested the TO to 
prov.de: (i) Information and (ii) services to assist NYRI in locating, understanding and presenting the 
Information, which services may include travel, analysis, attendance at meetings, provision of written 
information or verbal discussions, as well as attorneys fees incurred in connection therewith and 
which may be provided by the TO or by consultants employed by the TO ("Support Services"); and 

WHEREAS, NYRI acknowledges that the TO is in the business of owning and operating 
Transmission Facilities, and not of providing Support Services or other consulting services to third 
parties; and 

WHEREAS, NYRI also acknowledges that the TO has intervened in in Case 06-T-0650 to 
rpotect the TO's interests; and 

WHEREAS, NYRI further acknowledges that the TO is willing to provide Information and 
Support Services to NYRI. solely as an accommodation to NYRI and subject to the terms and 
conditions set forth hereafter. 

NOW, THEREFORE, in consideration of the covenants hereinafter contained and with the 
intent to be mutually bound hereby, the Parties, through their duly authorized representatives a-ree 
as follows: » o »-*- 

1. Supply of Information and Support Services. From time to time, as requested by NYRI in 
writing and as mutually agreed to by the TO, the TO agrees to provide Information and related 
Support Sendees in connection with the Project. NYRI understands and agrees that the TO in its 
sole discretion, may decline to provide Information or Support Services which it determines to 
involve the disclosure of privileged or sensitive information, or may choose to provide Information 
in redacted form and/or under the provisions of the attached Confidentiality Agreement NYRI 
understands and agrees that any Information and/or related Support Services provided by the TO 
pursuant to this Agreement do not necessarily represent the position that the TO may desire to take in 
any administrative or judicial proceeding. . NYRI agrees that it will not describe or represent that 
any Information and/or related Support Services provided by the TO pursuant to this Agreement 
represents the position of the TO. NYRI understands and agrees that the TO, by entering'nto this 
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Agreement and/or by providing any Information or related Support Services is not waiving, and fully 
reserves, its rights to take any position in any administrative or judicial proceeding. 

2. Ownership of Information. The Information shall at all times remain the sole property of 
the TO. Except for Information publicly disclosed before any court or administrative tribunal, the 
Information may be confidential and proprietary to the TO or contain valuable intellectual property 
rights belonging to the TO. Disclosed Information that is confidential and proprietary will be so 
designated by the TO. 

3. Authorized Uses. The Information and Support Services are to be used by NYRI solely for 
the limited purpose of its activities in connection with the Project ("Permitted Use"), and are not to 
be used for any other purpose. No other use is authorized. In particular, no rights and no licenses to 
any intellectual property rights are granted or implied by the disclosure of Information or provision 
of Support Services to NYRI. The provisions of this Section 3 shall survive expiration or 
termination of this Support Services Agreement. 

4. Confidentiality. The Parties recognize that in the provision of the Support Services, the TO 
may provide confidential or proprietary information to NYRI and that NYRI may provide 
confidential or proprietary information to the TO. All confidential or proprietary information 
provided by the TO to NYRI or NYRI to the TO pursuant to this Support Services Agreement shall 
be subject to and in all respects governed by the Confidentiality Agreement between the Parties 
dated ("the Confidentiality Agreement"), a copy of which   is attached to this Support 
Services Agreement and incorporated herein by reference. The provisions of the Confidentiality 
Agreement shall survive expiration or termination of this Support Services Agreement. 

5. Return of Confidential Information. Upon the request of the TO, and in any event upon 
the expiration of this Support Services Agreement, as specified in Section 7, "Term," or upon the 
termination of this Support Services Agreement, pursuant to Section 8, "Termination," and 
notwithstanding any provision of the Confidentiality Agreement, NYRI shall immediately return to 
the TO any and all confidential Information and Support Services, along with any and all copies and 
excerpts thereof; destroy any electronic records containing confidential Information and Support 
Services; and certify in writing that the foregoing, including the destruction of electronic records, 
have taken place. 

6. Fees and Payment. The charge for copies of Information shall be $ 0.25 cents per page. 
Charges for Support Services provided by employees of the TO at any time during the Term of this 
Agreement, including locating or identifying documents for copying, shall be determined using the 
then-prevailing salary (or hourly, if applicable) rates of the TO's employees providing support 
services ("Rate"), to which shall be added a fringe benefit loading amount compensatory for TO 
benefit programs provided to such employees ("Benefits"). (Said Rate and Benefits are hereinafter 
referred to collectively as it 2 "Employee Reimbursement Rate") The Employee Reimbursement Rate 
shall be multiplied hy Jienumber of hours worked by each employee of the TO in providing Support 
Services to .de^rmine the amount of charges for Support Services by employees of the TO to be 
reimbursea by NYRI. Jr Edition, NYRI shall also reimburse the TO for the full costs, without mark- 
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up ot any consultants employed by the TO to pravide Support Services under this agreement as well 
as any reasonable travel costs actually incurred in providing such services. Payment of all charges 
shall be due in full within thirty (30) days of submission of an invoice. NYRI shall not be required 
to pay for any Support Services that it has not requested in writing Invoices shall include at a 

minimum the Employee Reimbursement Rate of any of the TO's employees that provided Support 
Services, the number of hours worked by such employees to perform any requested Support Services 
a brief description ot the work performed, copies of invoices of any consultants employed by the TO 
to provide Support Semces and copies of invoices associated with any other expenses Payment 
sha be transm.tted as specified in the invoice. In the event of late payment or nonpayment the TO 
shall have all nghts and remedies set forth in this Support Services Agreement, or at law or in equity 
including termination of this Support Services Agreement. At NYRI's request, TO shall provide 
NYRI with a non binding estimate of expected Charges for Support Services requested by NYRI 
pursuant to this Agreement. vy ^ i IM 

7. Term This Support Services Agreement shall apply to services rendered during the period 
trom the date first written above until the termination by the PSC of Case 06-T-0650. 

8. Termination. This Support Services Agreement may be terminated for convenience or for 
cause by any party upon not less than five (5) days written notice to the other parties Except as 
otherwise provided in this Support Services Agreement in connection with liabilities owed by NYRI 
to the TO, no party shall be entitled to direct, incidental or consequential damages for termination 
No amount shall be pa^ by any party for termination costs, except for any sums owed in connection 
with Information or Support Services provided by the TO prior to the termination date or for any 
other sums, costs, or expenses, whether presently or in the future, owed or reimbursable to the TO as 
provided in this Support Services Agreement. Within seven (7) days of the termination date the 
TO s shall submit their final invoices for charges due and owing for Information provided and 
Support Semces performed up to the date of termination. NYRI agrees to remit payment for such 
charges as provided in Section 6, "Fees and Payment" above. 

9. Exclusion of Warranties and Guarantees.    THE TO MAKES NO WARRANTY 
GUARANTEE,    PROMISE,    OR    REPRESENTATION,    EXPRESS    OR   IMPLIED 
(INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY AND HTNESS 
FOR   A    PARTICULAR    PURPOSE),    WITH   REGARD   TO   THE   ACCURACY 
COMPLETENESS,    USEFULNESS,   TIMELINESS,   OR   SUITABILITY   OF   ANY 
INFORMATION   OR   SUPPORT   SERVICES,   OR   THAT   THE   USE   OF   ANY 
INFORMATION OR SUPPORT SERVICE WILL NOT INFRINGE OR VIOLATE THIRD 
PARTY RIGHTS.    NO WARRANTIES OF ANY KIND. WHETHER STATUTORY 
WRITTEN, ORAL, OR IMPLIED (INCLUDING WARRANTIES OF MERCHANTABILITY 
OR FITNESS FOR USE FOR A PARTICULAR PURPOSE), SHALL A^LY TO THE 
INFORMATION OR SUPPORT SERVICES. THESE PROVISIONS SHALL GOVERN 
OVER ANY CONTRARY VERBAL STATEMENTS OR LANGUAGE APPEARING IN 
ANY WRITTEN DOCUMENTS, INCLUDING THIS SUPPORT SERVICES AGl^EMENT 
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10. Indemnification. NYR1 agrees to indemnify, defend, and hold harmless the TO, its owners, 
affiliates, subsidiaries, officers, directors, managers, employees, agents or attorneys, as well as the 
assigns of any of the foregoing (collectively referred to herein as "Affiliates") against any and all 
claims, losses, injuries, damages, liabilities, suits, charges, causes of actions, costs or expenses of 
whatever nature (including legal costs and attorneys fees) caused by, arising out of or related to 
NYRI's disclosure or use of the Information or Support Services, or the provision of Information or 
Support Services by die TO or its Affiliates, whether or not the same are due, in whole or in part, to 
the negligence of the TO or its Affiliates. NYRI further agrees that it is responsible for any and all 
costs and expenses (including legal costs and attorneys fees) incurred by the TO to enforce the 
provisions of this Section 10. The provisions of this Section 10 shall apply notwithstanding any 
other provisions of this Support Services Agreement and shall survive expiration or termination 
thereof. 

11. Liability Limitations. NYRI agrees that the TO and its Affiliates shall have no liability 
for any and all claims, losses, injuries, damages, liabilities, suits, changes, causes of actions, costs or 
expenses of whatever nature caused by, arising out of or related to NYRI's disclosure or use of the 
Information or Support Services, or the provision of Information or Support Services by the TO or 
its Affiliates, whether or not the same are due, in whole or in part, to the negligence of the TO or 
their Affiliates. NYRI hereby waives and releases, for itself and Its heirs, successors, assigns, and 
representatives, any and all such liabilities and rights of recovery against the TO or its Affiliates, 
whether presently known or unknown; and assumes sole risk of any other claims, losses, injuries, 
damages, liabilities, suits, charges, causes of actions, costs or expenses of whatever nature, whether 
presently known or unknown. 

12. No Assignment. This Support Services Agreement shall not be assigned by NYRI without 
the consent of TO, such consent not to be unreasonably withheld.. 

13. No Third-Party Beneficiary. The Parties have no intent, and do not create, any third-party 
rights or interests in this Support Services Agreement or in the Information or Support Services 
provided hereunder. 

14. Amendment and Waiver. This Support Services Agreement shall not be superseded or 
modified, except in a writing signed by the Parties. This Support Services Agreement, or any 
provision hereof, cannot be modified, waived, or amended except in a writing signed by both Parties. 

15. Notices. Any legal or contractual notices required to be sent to either party shall be deemed 
duly sent when mailed to the intended party's designated representative, as follows: 

For NYRI: 

Laojiard H. Singer, Esq. 
Couch White LLP 
540 Broadway 



P.O. Box 22222 
Albany, iNew York 12201 

For TO: Central Hudson Gas & Electric Corporation 

Robert J. Glasser Thompson Mine LLP 
335 Madison Avenue 
New York, New York 10017-4611 

16. Choice of Law. This Support Services Agreement shall be construed and interpreted in 
accordance with and under the laws of the State of New York, ^without regard to those laws 
determined by application of New York's choice of law principles. Venue in any action or 
proceeding shall be in the State of New York, County of Albany. 
17. Sevcrability. To the extent that any provision of this Support Services Agreement shall be 
held to be invalid, illegal or unenforceable, it shall be severed from this document without affecting 
the validity, legality or enforceability of the remaining provisions hereof. 

18. Integration and Merger. The Parties agree that there are no understandings promises 
agreements, or representations, expressed or implied, related to the subject matter hereof except as 
stated in this Support Services Agreement. This Support Services Agreement supersedes and merges 
all prior discussions and understandings, and constitutes the entire agreement between the parties 
regarding the subject matter hereof. 

IN WITNESS WHEREOF, the Parties, having set forth the foregoing terms and conditions 
to govern this Support Services Agreement and the actions and liabilities of the Parties related 
thereto, and having agreed to be bound by the terms and conditions hereof, designate the following 
duly authorized representatives to execute this Support Services Agreement. 

REGIONAL INTERCONNECT INC. 

ngnature) 

Name: XRiCHAKb    MU £>!>( M/l J 
(printed) 

Title:       P/ZG-St be^ f 
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Date: tlM    ~JhJ^ 1 

Transmission Owner 

Name: 

(signature) 

Title: 

(primed) 

Date: 



SUITOR T SLRV1CES AGRJ. P\U \l 

ITrS AGREEMENT, made and entered into crYoctivc as of the    I '/• day of Julv : LM, 
rthc l-fTcctivc Oaten, by and between Vew Y.rk State Blectric A Gas Qmnon, a co^o-arior 
> rgam ved anu exi^nng undi;: ihc laws of me Slate of Xc-.v York CNYSEG1-) and Xe-.v York Rciiicna! 
[nltrw-o;m=c'. ii^.. "N VR]',, ^ iritnvporiaiion wrpora'.ioo organized aj.d cxhling W:der the ; -^ olli.e 
blate ol New Y ork wnn us pnncrwJ place ofbusincss at ; (JO Stcuc Street, Albany \c\v Y.vk ] '?707 
(NYSliCJ and NYKJ may bt :ollcctivc;y rcilrrod to herein :•* the "Pfmies" or individualiv V" 
••Pii;Ty.") .  • J .. 

W IT N E S S H T M: 

WHEREAS, in cunnccllon uith NYRJ's applicalion to liie New York Public Service 
Co^iission ("the PSCT) in Ca.c 06-1--0650 to construct a High Voltaic Transmission Line irr.n 
Mmry, New York to Hock Tavern, New York ("the Project"), NYRJ h?.s requested NYSHG'TO 

provide: in fntonmtion and (ii) ^cmccs to assist N YR1 in locating, unde^-standina and pre^nrnj? 
t/.e Information., which services may include 'ravel., analysis, attendance at meetings, nrovis-on of 
wnuen information or verbal discussions, as well as attorneys fees incused in connecunr tber^vh 
tnv^C^may b:; P^^ b>' ^ ^YSEG or by contrucior. ur con.ulU.nis employe b^ the 
NttoiiG i Support Services'); and 

, ,. . ^£^'NY^^te^i^^^^YSEGi^:uhebu3incsSOfoWningandmainiainirP 
fncii-.ne; tor the trnnsm.ssion and distribution of electric energy and natural eas to wholesale and 
;etai! customers . and nor. of providing Support Services or other consulting services to third parties"- 
and ' 

WHEREAS N'YRJ iunher acicnowledges that NYSEG is willing to provide Intbnnatian and 
Suppor. berviees to NYR1, solely as iUi accommodation to NYRl and subjjet ^o rhe 'ems and 
conditions sot ibnh hcrcaitcr. 

VOW. IHKRKKORE, in coitsideration of the covenants hereinafter contained and with 'ne 
mtent to ne mutually bound hereby, the Parties, through their duly authorized representatives a^ree 
as IOIIO-AS; '  0 

I'va. SuPP,^nnt">rmalionrtntl Support Services, (a)From lime to time, a. requested bv 
.\> Kl m iiccurck'jicc with the procedures, .speciued in subsection l(b>, beiovv NYSEG agrees ?o 
provmc Informalion and related Support Scivices in connection with the Project in accordance with 
and subject to the terms of this Agrccmem. NYRl understands and agrees that NYSPG in n- -cle 
uiscrcuon. may decline to provide Inlbmialion or Support Services due to sclieduiing conlHcls 
manpower thorltigcs, or the liccd to address bigUcr priority projects on NYSEG^ transmission or 
dtstr.bnr.on system. and\or when famishing Information rnay require disclosure o^nnCilefril cr 
s-ensitive mformation. NYSEG may choose, in its discrcricn, to provide confidential infermadon in 
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redacted fonn; nil cxchan.gcs of infommtjon between NYSKG r-.tvi N'YRI sIviJI be governed by the 
nrovisionr, of-he annched CorHdenlialMy A^recivien; (Hehned below). 

<.b) XYPJ shall issue a written service request to NYSOG when MYRI rsquirei 
Infurmalion :\r.d\oT Support Services pursuant Lo this AgTccment, designating the Information 
required, the liming oflhc request, and, if Support Services ace required, a descriphon ol'l'ne scope 
and deliverables rciatsd to such Support Services. Upon receipt of such written service request and 
on the condition that KYSF.G is able and willing ••:. provide the Intbriraion and Support Services 
requested by NYRI. KYSEG shall issue to NTRI a quote designadng the price for such Tnformadon 
or Services expressed as either a fixed price quote or an estimate, including an estimate of any out- 
ol" pocket costs and expenses aisoeiated with such service request. NYSEG shall begin to provide 
Uie Inibi-mation ands.or Support Services described in the '-vriiler. service request upon execution of 
sucli request by bolrj Paxtics. NYSEG shail not be ooligaled to provide Suppcrl Services unless 
embodied in Q v/rirtcn service request executed by nutiiorized representatives of both \YS£G and 
NYRI. 

(c) Nolwiihsianding anythinK '.o the contrary contained in this Agreement or in any 
service request issued pursuant to this Agreement, NYRI shall pay NYSEG for all Information 
provided and Support Services performed by NY'SEG licreiindcr in response to any request, verbal or 
vvritten, tor Information or Services made by NYRI, including but not limited to all costs or expenses 
incurred by NYSEG in connection with such requestis). 

2. Ownership uf Information. The Information shall at all times remain the soie propertv cf 
NYSEG. 

3. Authorized liscs. The Infonnation ar.d Support Services are to be used by N YRJ solely for 
The limited purpose of its activities in connection with the Project ("Perrrtitted Use"), and arc not to 
be used for any other purpose. No other use is authorised. In particular, no rights and no licenses to 
any intellectual property rights ore granted or implied by the disclosure of Informaciun or provision 
of Support Services lo NYRI. The provisions of this Section 3 shall survive expiration or 
termination of this Support Services Agreement. 

4. Confidentiality. All informarion provided by NYSEG TO NYRI or NYRI to NYSEG 
pursuant to this Support Services Agreement shall be subject TO and in all resoects govemed bv the 
Confidentiality Agreement between the Parties executed simultaneously herewith ("the 
Conlideniialily Aureernenf'}, a copy of which is attached to this Support Services Agreement and 
incorporated herein by ;. l-jiei-cc. The provisions oflhc Coidldcntialiiy Agreement shall smvivc 
expiration ov taumiation of mis Support Services Agreement for a period of three (3) years. 

'•. Return of Cootiiicmiiil Infonnation. Upon NYSEG's request, and in any event upon the 
expiration of this Support Services Agreement, as specified in Section 7. "Term," or upon the 
'•-••• •••   - '.-v^'i Services Agreement, pursuant to Section 8, "Tennination," and 
notwitlistanding any provision of the Confidentiality Agreement, NYRI shall immediately return to 



N ySEG any aiid all Infomiation. data, and other materials provided bv \YSEG i;- correction v^ih 
support Sen-icss, along, -.vich any and all copies .ind excerpts thereof; shall deqrov anv -cctror/c 
records containing Confidential Information or any cJier data or infon-atinn mrnishsd bv XYSnG 
-n conncctton will, Support S.rvko; und .hall ccrttly i„ ...riling Uml *:c io:^uin-i, inck:d:n. the 
destruction oi clc-eiromc rccurds. huve i?iccn place. "     ' ' 

6' H !;CtSv^^yU,e,,1• NYRI Sliail Pay NYSm ^ an i'^^^on and Suoport So•, 
provided oy .\^ bEO m accomance witli the terms of this Agreement and anv subsequently issued 

vvof reT;^'cr^"ted in.2CCOrdance with che Procedures specified in Section 1 of thi5 Amement 

follow., ja) NYRJ shall pay N\ SLG tor copies of Information at the rate of $0.25 cents per Da-e- 
charges lor maps or other materials requiring use of specialty scanning or other cquipmj shall be 
charged at n rate equal to or loss than the rate available from a commercial copv or onnt <hoD plus ? 

ten percent (] 0%) administrative overhead charge; and (b) NYSEG's labor rate shall equal its ther- 
P^vrnhne fully-loaded hourly or salary rate for the job title pertoming the work, inclusive of all 
CiS? ,aild:f^ner2>' Bast benefit and overhead loaders. In addition. NYRI shall reimburse 
KYSF.G tor..) ad travel, hotel, mileage, meals, and related expenses incurred bvNYSEG personnel 
consuaants, or contractors in providing the bformalion and\or pcrfomiing the Support Serv-ev 
pux^uant to a service request, and (ii) N YSEG's actual out-of-pocket co^s incurred bconriccfon 
w .th providing the bilormation and'or performing u3C Sup^n Services pursuantto a ser/ice rccucst 
without mark-up, mcluding all labor and related charges for consultants, contractnn matertnls' 
equipment, and usage charges. 5    '"tiiuis. 

NYSEG shall have Lhe right to require pre-payment of ail or any portion of lees and exocrses 
^soctated with Inlormalion and\or Support Services requested by NYRI ia any subsccment'v 
executed scTv.cc request. Paymeirt of all charges and expenses shnll be due in full within thiity (3o') 
days of NYSEG- s submission of an i n voice. Invoices for Information or Support Sendees priced on ' 
lime and matenals basts in the applicable service request shall include, at a minimum, the appiieabi; 
labor rate of any NYSEG employees .hat provide Support Services, the number of hours worked bv 
such employees lo perform day requested Support Services, a brief descriolion of the work 
performed, copies oi invoices of any consultants employed by NYSEG to provide Supoort Services 

arid cop^s of .nvoiccs associated with any other expenses. Payment shall he transmined as snecined 
.n the invoice. NYSEG shall credit pre-oaid amounts again,^ invoiced labor chains in "onSo" 
with Support SenMces pneed on a time-and-materials basis. In the event of'late pavment or 
nonpayment, NYSEG shall have all rights and remedies set forth in this Support Service 
Agreement, or at law or in equity, including lermmulion of this Support Services Agreemert and'-or 
Hssc=sment ot .ate enarges at the highest rale of interest allowed by law. At N YRTs'rccucsl made in 
accordance wrth this Agreement. NYSEG shell pravlde NYRI ^U: a non-binding es^ima- of 
expected ,abor ennnes :nr Support Semees priced on a time-and-materials basis pursuant ^the 
applicable service request. 
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7. Term. This Support Services Agreement shall apply to services rendered during the period 
from the date first written above until the terminaiion by the PSC of Case 06-1-0650, but not 
exceeding three (3) years from the GiTective Dale. 

8. Ti-rmination. Hither purty may lenninale ihis Support Services Agrcwncnl and any jr dl 
sorvic* rcqucsls issued pursuant to this Agreement on not less lhar. live (5) Jays wit.-cn nuiice to ihe 
o-.hcr P.-a-t}' issued in accordance with this Agreement. Except as otherwise provided in this Support 
Ser\'ices Agjcemem in connection wiili liabilities owed by NYR1 to NYSBG, no parn,- .^hall be 
entitled to direct, ir.cidentai or consequential damages as a result of romir..ition of this Agreement, or 
any service requests. No amount shal! be paid by any Party as termination costs upon lerminaiion of 
•.his Agreement or any sendee requesi(s). except '.hat NYRJ shall pay NYSEG for any Support 
Services peribnned or Imonnation pxovided by NYSEG up lo the elTsciive lerminaliun dale at ihe 
rale specified in the applicable sendee request ur at NYSEG's then-applicable time-and-maleriala 
rnte, including ail out-of-pocke' costs incurred by NYSF.G in connection with this Agreement up the 
effective data of termination. Within sixty ((50) days following the effective termination 
date,N'YSEG shall submit its final invoice(s) for charges, tees, and expenses due and owing for 
Iniormalion pruviJed and Support Services pcrlbmied up lo the effeciivs termination dale and 
N YRI agrees to leniil payment for such charges as provided in Section 6, Tees and Paymsni" abeve. 
NYSEG's iaiiurcor inability to submit a final invoice wiThin die six?/ (60) day period referenced in 

-he preceding sentence, shall not excuse, or sen/e as a defense against, NYRTs obligation to pay 
NTSEG for all charges, fees, and expenses due and owing to NYSFG for Information provided and 
Support Services performed pursuant to this Agreement. NYRl's payment obligations in this 
Agreement shall survive termination or expiration of this Agreement until paid in full. 

% E.xdujiion of Warranties and Guarantees.     NYSEG iVIAKES NO WAJIRA.NTY, 
GUARANTEE, PROMISE, OR REPRESENTATION, EXPRESS OR IMPLIED 
(INGUJIHNG ANY IMPLIED WARRAiNTIES OF MERCHAM ABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE), WITH REGARD TO THE ACCURACY. 
COMPLETENESS, USEFULNESS, TIMELINESS, OR SUITABILITY OF ANY 
INFORMATION OR SUPPORT SERVICES, OR THAT THE USE OF ANY 
INFORMATION OR SUPPORT SERVICE WILL NOT INFRINGE OR VIOLATE THIRD- 
PARTY RIGHTS. NO WARRANTIES OF ANY KIND, WHETHER STATUTORY, 
WRITTEN, ORAL, OR IMPLIED (INCLUDING WARRANTIES OF MERCHANTABILITY 
OR FITNESS FOR USE FOR A PARTICULAR PURPOSE), SHALL APPLY TO THE 
INFORMATION OR SUPPORT SERVICES. THESE PROVISIONS SHALL GOVERN 
OVER ANY CONTRARY VERBAL STATEMENTS OR LANGUAGE APPEARING IN 
ANY WRITTEN DOCUMENTS, LNCLUDING THIS SUPPORT SERVICES AGREEMENT 
OR ANY SUBSEQUENTLY ISSUED SERVICE REQUEST. 

10.       Indemnification.   VVRI agrees to indemnify, defend, and hold harmless the NYSEG, its 
shareholders, affiliav... ...jsiciarics. otficcrs, directors, managers, employees, agents or aitorr.evs. 
contractors, an-:' •..i-.-uultanta as -.veil as the assigns of any cf the foregoing (collectively referred to 
herein ^"Affilisfcs"'! against any and all claims, iosses, injuries, damages, liabilities, suits, charges. 
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c^cs oi action., co.ls or expert of •.vhatev.r nature (including (caal costs and aitomevs fees) 
c...ca by, an.;:* om o, or rcialcd .0 NYIli', di.clo.ur. or use of^he Information or Surrnn 

nor the Sa,re ,ue due, ,n ;.v!-.o!e o,: in pa:t. :o .ho ncSlISc:ncc of N VSHG or l.s AillinUc. NYIU t.h ' 

« in.um:d by N Y^O^ to .ntorcc thS prou^on. of this Section i 0. The provisions oflhis ^coMon 
10 ^1 apply nuUUh.i^d.ng any o:hcr provision, of .hi. Support SennL Agrees a^H 
•UP/IVC expiration or lormination UKCMI. 

^YRl l"^*1^ !J,',ita^^; NYR» ^^ ^^ NYSHG ^d iu .ViHiiutcs shall not be liab:e ,0 
NYRl for any and aj cm.rs, losses, mjunos, damages, liabilities, suits, charts, causes or actions 
co^ a expenses of whatever nature caused by, arisinfi out of or related to N YRi:S discl^; or u^ 
ot the laformauon or SupFon Sen-ice., or the provision of Information or Support S^ by 

N   bhO or us Aliu.ates.   NYRI hereby waives and releases, for irseif L its heirs tc^o.s 
^r^ano ^presentattvos. any Rnd ail sucl, liabiiitiesand rights ofr^oven-aaairst^SFG or S 
Affihates whether presently k^v. or unkitown; r^d assumes sole risk oi any other claim, ios e 
-junes, damages, hab.h.es, suits, charge., causes of actions, co.t. or expend ofwh ^^J 
whether presently known or unknovv-n. '"itvcrndiurc. 

12. .No AssiRnmenf. This Support Services Agreement shall not he ^ipned by NYRI -wifhoui 
ti^conscin oiNYShG, such con.cm not to be unrcason^Iy withheld.,       ^ 

nghteor mterests ,n .n.s Support Services Agreement or :n the inlbrm-ation or Support ZlkZ 
provided hereunder. J-'VH

011
 •scrvicvi 

1-1 ..^eodmenl and Waiver. This Support Services Agreement shall not be superseded or 
mod.hcd except m a vvnting signed by the Parlies. This Support Services Agreemer. or any 
Proven hcrcot. caru.ot be modified, waived, or tended except in a writing signed ho* ZZ 

15. Notices. Any legal or contractual notices required to be sent to either ^artv shall be dcem-d 
duly sent when rn.ded to the intended part/s designated representative, as follows 

For NYRJ: 

Leonard H. Singer, Esq. 
Couch Whits LLP 
540 Broadway 
P.O. Box 21722 
Albany, New York 12201 
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ForNYSEG: 

Ifi. Clioice of Law. This Supperi Services Agreemen; snail he ennstruad nnd ir.rcrprctcd in 
accordance with and under liic laws ui" Lhe S'.a'.e of Kew York, without regard to '.hose Icv/s 
determined by application of Xew York's choice of law principles. Venue in any action or 
proceeding shall he in the Slate of New York, County of Albany. 

17. Severability. To the extent that any provision of this Support Services Agrcerr.enl shall be 
held to be invalid, illegal or unenforceable, it shall be severed from this document without affecting 
the validity, legality or enibrcsabiliiy of the remaining provisions hereof. 

18. Integration and Merger. 'His Panics agrse that thers are no understandings, promises, 
agreements, or represcnttnions, expressed or Implied, related to the subject matter hereof, except as 
crated in this Support Services Agreement. Tliis Support Services Agresmcnl supersedes and merass 
ull prior discussions and understandings, and constitutes the entire agrcomem between the parties 
regarding the subject matter hereof. 

.6. 



IN WlTMiSS WHI-RLOlv, iho P.rrics. having ,c; !bnh the furcgou.w tenn. ^ici coivJi.ionS 

10 govern this Support Services Agreement and the acTiots and liabiliries of Hie Pait-es r-lnt-d 
lliax-lo, anc having ngreed 'o he Iwr.mi hy rhe :eiir.s nnd cordirions hereof, dcsiL-nate 'he followna 
duly autlionzed rapresentativeR in execute this Support Serv-ices Agreement. 

NEW YORK RfiOfeN:'\lr^^p^-ER€ON^fE€qH^€. 

(signature) 
^ 

(printed) 

n,le:   ^'Ce PR^iOeoT Tecv^.c-VL ^e^<t^ 

f*.£.<b \ovJ A.^. \ toTCfi. C 010 v.j it T    1 f-i C 
NEW YORK JTA Ft: LLJi'-Cfiac A GA^j CORPORAm>a 

^-—/    (signature) /I/ 

(printed)       '        ' ^^ 

Title;       ,'/, ^ ^-i 

Date: -^///J/  //< ZOOj 

CUATAiifil ri3>-IJ!S»l3»IO»<.M,«.n»«««B»Juh. n :JJ;U.--.J»4 



CONFIDENTIALITY AGREEMENT 

This CONFIDENTIALITY AGREEMENT ("Agreement^, dated as of july _, 
2007, is between New York State Electric & Gas Corporation, a New York corporation 
('NYSEG"), and New York Regional Interconnect Inc., a New York corporation ("NYRI") 
(Each a "Party" and ccllectively the "Parties"). 

WITNESSETH: 

WHEREAS. NYSEG and NYRI are parlies to a Support Sen/ices Agreement 
whereby NYSEG agrees to provide NYRI with certain Information and Support Services 
(as defined in the Support Services Agreement) requested by NYRI in connection with 
NYRI's construction of a proposed high voltage transmission line from Marcy, New York 
to Rock Tavern, New York (the Troject"); and 

WHEREAS, to enable NYSEG to supply NYRI with Information and Support 
Services related to the Project, if will be necessary for NYSEG. on the one hand, or 
NYRI, on the other (the "Furnishing Party'), to furnish the other Party (the "Receiving 
Party,") certain information concerning the Furnishing Party's business, finances, and 
technical data, proposals, and\or the Project; and 

WHEREAS, the Parties wish to protect the confidentiality of the Confidential 
information (as hereinafter defined) and to limit the manner in which the Receiving 
Party may use such Confidential Information. 

NOW, THEREFORE, in consideration of the mutual covenants contained herein, 
and of other good and valuable consideration, the receipt and sufficiency of which are 
hereby acknowledged, the Parties hereby agree as follows: 

1. Except as provided in Paragraph 2 hereof, the term 'Confidential 
Information" is defined as any and all information concerning the business, assets, 
finances, proposals, and operations of the Furnishing Party or its affiliate(s) (defined 
below), as well as any and all information relating to the Project, that has been or may 
in the future be disclosed to the Receiving Party, where such information is noted as 
'Confidential" and communicated in oral, written (including electronic) or other form. As 
used herein, the term "affiliate" means any person or entity controlling, controlled by. or 
under common control with a Party hereto through majority stock, or other ownership 
interest, direct or indirect. 

2. Confidential Information shall not iridude information that (i) is or hereafter 
becomes (but not in volition of this Agreement) known to the general public: (ii) was 
already known to the Receiving Party at the time it was disclosed to the Receiving Party 
by the Furnishlrg Party; fiii) is disclosed to the Receiving Party by an independent third 
party which the Receiving Party has a reasonable belief has a right to make such 
disclosure-, or u/i .!« 'ndepsndently developed by or for the Receiving Party without 
reliance upon the tmoitnation disclosed by the Furnishing Party. 



3. SL-bjecf to Paragraph 5, Ihe Receiving Party shall not disclose 
Confidential information to any person without the pnor wrirten cogent ot the 
rurn.sh.ng Party, except that the Rsce.ving Party .hail be entitled to disclose sch 
•.onr.dent.al Imormalion w.thout the Furnishing Party's pnor consent to 1 o^r^o's 
orf-cers, and employees of itself and its affiliates, and (ii) accountants financTS 
and eng.neenng advisors, agents, and representatives of the persons VoeSfed tn^i 
collectively-Project PersonneH, to the extent such Project Pefsonnelhav^a need to 
.now such Confdential informatio,, to assist the Receiving Partv in the evaluat^n oTthe 
Confidential Informat.on for the purposes specified in this Agreement.   The Set ^ 

s;2lrs^^rro]ec, Personne, describ5d -n) ^ ^ - ** ^^^ 
4. The Receiving Party shall use at least the same degree of care that it 

uses to protect its own confidential information (but not less than a reasonable d^rU 
of care; to prevent access by unauthorized persons to Confidential Infomminn^ 
shall inform its Project Personnel of the Confidential InfornS on Jn ^ 
thoj comphance w.th the terms of this Agreement. Neither the Rece.ving Pa'^y nor any 
Project Personnel shall use Confidential Information other than for puVposes of 
proving Information and\or Support Services relating to the Project fas such te^s%i 
defined in the Support Services Agreement of even date here^Z 

5. In the event the Receiving Party is required under compulsion of leaal or 
regulatory process to disclose Confidential Information, the Receiving Pa^  0 shal 
promptly g.ve the Furn.shing Party written notice of such requirement to^isclSeindn 
untess requ.red by appl.cable federal, state, or local law, rule, or regulation Tcourto 
admimstratwe   order,   or  other  legal   process,   shall  refrain  from  dis^Jng  such 
Confidential  Informat.on  until the  Furnishing Party,  in  the exercise Sf r^lr3 M2 

diligence  shall have had an opportunity to challenge the rVu'en ^t or to seek an 
appropriate protective order or other appropriate remedy.  The Receivng Party fgees 
PI^TM :easonab,e actioris ^ ^ Furnishing Party to challenge disclosure oMhJ 
Con idenhat In ormahon.   If Confidential Information is fequirad to be dSsed  s ch 
d.sclosure shall be made solely for the required puroose and shall K*S?V   i . 
portion of the Confidential Information tha^heVeering Party i^iega 7^ 

tt^VV^ JUd9ment 0f the ReCeivin9 Pa*''s ^unsel. In such event the Reaving 
Party shall use reasonable efforts to have the Confidential Information so SS 
treated confidentially by the entity to which such disclosure is made. aj^sed 

^..nn J' Q The fm 0f this Agreement shall be coterminous with tho term of the 
Support Semces Agreement, provided that the confidentiality and use resirSions of 
this Agreement shall remain in effect for a period of three (3) years from mfexSon 
or term,nat.on of this Agreement or the Support Services Agreement. P 

7 Upon the written request of the Furnishing Party   the Receivino P-»v 
shaiw-thin thirty (30) days thereof, return any originals or 009^100^^ 
Confidential Informat.on and shall destroy or return to the Furnishing Pa.i^ any copies! 



extracts, summaries, or other reproductions, in whole or in part, of such Confidential 
information in its possession and in the possession of the Project Personnel lo whom it 
was disclosod by the Receiving Party (excluding computer archival and backup tapes or 
files). Within thirty (30) days after written request cf'lhe Furnishing Party, an officer of 
the Receiving Party shall certify in writing that at! Confidential Information in the 
possession of the Receiving Party and the Project Personnel, including all copies, 
extracts, summaries, and reproductions thereof (but excluding computer archival and 
backup tapes or files), in whole or in part, were either returned to the Furnishing Party 
or destroyed by the Receiving Party. Notwithstanding the foregoing, if any Confidential 
Information is incorporated into presentation information provided to the managomsnt 
of the Receiving- Party or its affiliates, such presemation material may be retained by 
the Receiving Party or such affiliates subject to the terms of this Agreement. 
Notwithstanding the return or destruction of the Confidential Information., the Receiving 
Party and its Project Personnel will continue to be bound by their obligations of 
confidentiality and other obligations under this Agreement, subject to the terms of 
Paragraph 6 hereof. 

8. The Furnishing Party hereby represents and warrants that it has the right 
and authority to disclose the Confidential Information to the Receiving Party in 
accordance with the limitations set forth in this Agreement. However, The Furnishing 
Party makes no representation or warranty as to the accuracy or completeness of any 
Confidential Information provided under this Agreement, and each Party expressly 
disclaims any and all liability that may be based on the Confidential Information of the 
Furnishing Party or any errors or omissions therein or therefrom. 

9. The Receiving Party agrees that in the event of a breach or anticipated 
breach of this Agreement by the Receiving Party, the Furnishing Party's remedy at law 
will not be adequate and in addition to any other remedies available to it. the Furnishing 
Party shall be entitled to injunctive or similar relief. Notwithstanding anything else in this 
Agreement, the Receiving Party's liability to the Furnishing Party in contract shall be 
limited to direct damages, but shall exclude any other liability for special, indirect, 
incidental, punitive, or consequential damages (whether in contract, tort, warranty, strict 
liability, or othepMse). including, without limitation, lost profits or lost investment 
opportunity, even If the Receiving Party has been advised in advance that such 
damages could occur. 

10. Disclosure of Confidential Information shall not be deemed to constitute a 
grant of a right or license to the Confidential Information or to any patents, patent 
applications, copyrighted material or trademarks of the Furnishing Party. 

11. Execution of this Agreement shall not obligate either Party to enter into 
any further agreements oi to proceed with any possible relationship or transaction. 

12. THiS AC?Ec'v1ENT SHALL BE GOVERNED 3Y AND INTERPRETED IN 
ACCORDANCE WITH THE LAWS OF  THE STATE OF  NEW YORK, WITHOUT 



REGARD TO THE CONFLICT OF LAWS PRINCIPLES THERFOF THAT >vni.. n 
REQUIRE THE APPLICATION OF THE LAWS OF ANOTHrR H^n.^L 'V0ULD 

IE LAWS OF ANOTHER JURISDICTION." 

...     -  '   "A be assigned by either Party jniess orior suiter 
.onsen; 13 obtained from the other Partv  hr^uJr   ^^. r»A. ._...' lie.1- 

i ^      Th;s Agreement^ may not be assigned by either Party jnless orior wri 
"ther Party; however, erther Party may assign 

, cn.eiM 
erTOrce lts terms) t0 ^ parent or subsidiary wilho'-j't 

wnsen. 13 obtained from the other Party;  however, erther Party mav assiar   hi^ 
Agreement rncludmg the -ight to enforce its terms! to a oTrnL^.TL^5!^ 

.o. »• !4' •• EaCh Party iS entitl£d' at any time' and w^out notice to the others to 
negotiate, disclose, and to otherwise deal in any manner and for any pu^ose vithThid 
parties reoardma its n-.^n n.-infiHa^fi^i ir,^ »:__ y HU'H1-'^ .nm inira parties regarding its own Confidential Information 

15. No failure or delay on the part of either Party hereto in the expr-k* ^ am. 
^thereunder shall operate as a waiver thereof, nor shall any ^ or p^a" eci e 
of any such nght preclude other or further exercise thereof or of any othe? right 

16. All notices or other communications required to be sent to sitiw P^, 
pursuant to this Agreement shall be in writing and delivered persona y or ma ed^ 
oertified ma.!, return receipt requested and postage prepaid or sent by ^vemiaht 
delivery or sent by facsimile transmission to such Party af its last known add ess as 
specrfed in the Support Seryices Agreement. • aaciress as 

•1   .„ I7  *   l? the.event that any provision of this Agreement is declared bv any court 
of   competent   jurisdiction    to   be   invalid   or   unenforceable    ^rh   in ^ K 

unenforceability shall not affect the validity or e^orceab^     reml HSons 

lU P^preement;"hiCh Shail be enforced t0 the maxim^ e^pe^ 
Z•* ! a9ree 1° Teg0tiate in g00d taith any term he,d ^valid and to be bound bv the mutually agreed substitute provision. y 

^ . . \u n ThiS A9reennent -^ay be executed in counterparts, without the ner^ih/ 
that both Part,es execute the same counterpart, each of which sSbe d^m^ fn 
ongmal but which together will constrtute one and the same ag eemen The exchan^ 
of executed copies of this Agreement, including the signature page he eto bv Smfe 
transm,ss.on shall constrtuta effective execution and delivery of thilAgreement'Tnd 
may be used ,n lieu of the original Agreement for all purooses f qnTtuL of 
representat^es of the Parties transmitted by facsim.ie shall be deemed to be L^r 
original signatures for ail purposes. ueemea to be their 

19.      This Agreement does  not create  or constitute any  partnershio   ioint 
venture, or agency relationship between the Parties and no Party sharZese^tfha 
such a relationship exists.  Except as required to comply with applicable le^Vatf 
or local law. rule, or regulation, a court or administrative order, or other ^ 
to  comply with  disclosure  requirements  under securities  laws  300^^1° fn^hl 
Rece.vmg Party or its affiliated parent, the Receiving Part^ wi I   ot he^aftedisclose 
and wit! not permrt its Project Personnel to disclose to any person 0 her than  ^ose 
permitted hereunder to have access to Confidential InfcrmatiL^.-ahour^e plr w^n 



consent of the Furnishing Party (i) the fact that Confidential Information has been inacle 
available to the Receiving Parly or that the Receiving Party has inspected any 
Confidential Information, (ii) the fact that discussions or negotiations have taken place, 
are taking place or are proposed to take place concerning a possible transaction 
relating to the Project, or (iii) any of the terms, conditions or other facts with respect to 
any such possible transaction. 

20. This Agreement constitutes the entire Agreement and understanding 
betv/een the Parties with respect to the subject matter hereof and supersedes all prior 
written or oral communications, negotiations, understandings, or agreements with 
respect to the subject matter hereof. This Agreement may be amended only by an 
agreement in writing duty executed by the Parties hereto. 

21. The Receiving Party and the Receiving Party's Project Personnel shall 
bear all costs of the evaluation of the Confidential Information provided by the 
Furnishing Party, including the fees and disbursements of counsel and advisors 
engaged by the Receiving Party. 

[Signature page follows] 

I 
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executed 
N WITNESS WHEREOF, the Parties rc-reto hsve .^uscd this Aore5rr.cnt to Ho 
Jd as of tne date first'.vrilten above. 

^ 

NEW YORK STATE ELECTRIC A GAS 
CORPORATION 

Name: l.XoCV   ^ . CV,f.\Cv.l 0 

Bv: /     •/ ' 

NEW YORK REGIONAL INTERCONNECT INC. 

Title: / / 'JP 

j's^ir: :«-n.i HJJS irts^iro'CXj.-A» xai) «., cr<u» J-UV-JI. xi'jzj -j 
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Final 

OC approved 9/14/C 

Scope of the System Reliability Impact Study for the 
New York Regional Interconnect HVDC 

Independent Transmission line 

1. Purpose 

The purpose of this study is to evaluate the impact of the proposed New York Regional 
Interconnect, Inc.'s ("NYRl"), 190 mile, high voltage direct current (HVDC) 
transmission line (the "Project") on the reliability of the New York State Transmission 
System. The Project will be connected, at the northern end, to Niagara Mohawk Power 
Corporation d/b/a National Grid's ("National Grid") Edic Substation. The Project's 
southerly termination will be at Central Hudson Gas & Electric Corporation's 
rCHG&E") Rock Tavern Substation. NYRI's HVDC line will operate at a maximum 
sum.mer and winter rating of 1200 MW. Each converter station will be supplied with 
sufficient reactive compensation to supply its own reactive power needs. In addition, 
the Project now includes a static VAr compensator that will be located at the southern 
terminus and will provide -75 MVAr / + 300 MVAr of dynamic reactive power 
support. The Project will be located in the Town of Marcy in Oneida County, New 
York at the northern end and the Town of New Windsor in Orange County at'the 
southern end. The Project is expected to be in commercial operation by summer 2011. 

The study will assess the impact of the Project on the base case power system, 
including potentially Affected Systems, and will provide a list of the facilities' 
(Transmission Owners' Attachment Facilities and System Upgrade Facilities) required 
to make the interconnection and non-binding good faith estimates of cost and time to 
construct those facilities. The study will be conducted in accordance with the applicable 
NERC, NPCC, NYSRC, CHG&E, National Grid, and Affected Systems' reliability and 
design standards; and in accordance with applicable New York Independent System 
Operator ("NYISO"), CHG&E, and National Grid study guidelines, procedures and 
practices. 

2. Interconnection Plan 

The study will include a description of the proposed facilities and the conceptual design 
of the Interconnection to the transmission system. The description will include a one- 
line diagram depicting the proposed facilities and their integration with the existing 
facilities; See Appendix B for current Attachment Facility conceptual designs. 

3. Study Period 

The study will focus on the period of five years in the future. The study will be 
conducted using applicable Power Flow, Short Circuit and Stability base cases provided 
by the NYISO and will include the representation of other proposed projects listed in 
Appendix A. 

4. Study Area 

The study will evaluate the impact of the Project on the statewide bulk power system 
(Zones A through K). For the lower voltage transmission systems, the study will focus 



on the Points of Interconnection (Edic Substation in the north and Rock Tavern 
Substation in the south) and the surrounding underlying 69, 115 & 138 kV transmission 
systems within the Mohawk Valley Region (Zone E), the Hudson Valley Region (Zone 
G), and one bus into the adjacent Zones C, F and H. The analyses of these adjacent 
buses may result in the consideration of additional buses to be analyzed. 

Base Case Conditions 
The impact of the proposed Project will be evaluated for summer peak load, winter 
peak load, and light load for the following base case conditions. 

Case 1 - Base case without the Project. The base case will include the baseline system 
and the proposed projects listed in Appendix A. The Short Circuit base case will model 
all the projects as in-service. The Power Flow base case will normally model all 
projects in-service at full output, but may model some projects as out-of-service or less 
than full output as necessary to establish a feasible base commitment and dispatch. 
Generation will be committed and dispatched in accordance with NYISO practices. 

Case 2 - Case 1 with the Project modeled at its full 1200 MW output in the North to 
South direction with a corresponding redispatch of upstate and downstate generation 
(1200 MW increase upstate and 1200 MW decrease downstate). Again, generation will 
be committed and dispatched in accordance with NYISO practices. 

The above representation is based on an underlying assumption that the proposed 
HVDC facility will be utilized during periods that the parallel AC transmission between 
Edic and Rock Tavern is loaded at or near its normal transfer limit such that the AC 
transmission system may be constrained / congested without operation of the HVDC 
facility. Also, based on that assumption, the Project will not be evaluated in the reverse 
(South to North) direction because it's highly unlikely that the parallel AC system 
would be constrained in that direction. In the event that this underlying assumption is 
discovered to be invalid, it may be necessary to evaluate the impact of the Project under 
other scenarios. 

.   Analysis 
Thermal, Voltage, Stability and Short Circuit analyses will be conducted to assess the 
performance of the power system within the Study Area, with and without the Project, 
in accordance with applicable reliability standards and study practices. The analyses 
will determine the incremental impact of the project on the normal and emergency 
transfer limits of the Dysinger-East, West-Central, Volney-East, Moses-South, Central- 
East, Total East, UPNY-SENY, UPNY-ConEd, ConEd Cable, LIPA Import, NE-NY, 
and PJM-NY interfaces. NYISO transfer limits will be evaluated in the predominant 

.u-lo-Cci^'' south direction. The NE-NY and PJM-NY interfaces will be 
evalr , ^iicctions. Sufficient analyses will be conducted to determine the 
.uoal limiting of the thermal, voltage, or stability limit under summer and winter peak 
load conditions. The incremental impact of the project on all New York inter-state and 
intra-scate phase angle regulators also will be determined. Modifications to base cases, 
during analyses, will be documented in the Study report. Harmonic analysis and net 
power factor analyses will be performed as part of the Facility Study. 



6.1 Power Flow Analyses 

Thermal and voltage analyses, using the PSS/E power How or comparable 
program, will be performed for summer and winter peak load conditions in the 
Study Area. Initial lists of power How contingencies for thermal and voltage 
analysis to be performed will be developed and agreed upon among the 
Developer, the NYISO, CHG&E, National Grid, and Affected Systems prior to 
the commencement of any power flow analyses; the analyses of these 
contingencies may result in the consideration of additional contingencies. 

6.2 Stability Analysis 

Stability analysis will be performed, for summer peak and light load conditions 
to determine the impact of the Project on system performance within the Study' 
Area. This analysis will evaluate the performance of the system for normal 
criteria contingencies, and will address issues including, but not limited to 
transient stability, dynamic stability (i.e. damping), critical clearing time 
coordination of protection and control systems, and performance of any Special 
Protection Systems that may be affected. An initial list of stability 
contingencies to be performed will be developed and agreed upon among the 
Developer, the NYISO, CHG&E, National Grid, and Affected Systems prior to 
the commencement of the stability analysis; the analyses of these contingencies 
may result in the consideration of additional contingencies. & 

6.3 Short Circuit Analysis 

Short Circuit analysis will be performed to evaluate the impact of the Project on 
system protection and adequacy of existing circuit breakers, other fault current 
interrupting devices, and related equipment in the study area. This analysis will 
be performed in accordance with the NYISO Guideline for Fault Current 
Assessment and CHG&E, National Grid, and Affected System criteria as 
applicable. 

6.4 Extreme Contingency Assessment 

The study will evaluate representative extreme contingencies within the Study 
Area, discuss significant load flow and stability analyses, showing the base case 
and post-fault conditions in the Study Area, and report on pre- and post-Project 
system response for the most severe contingencies, as specified in Section 7 0 of 
the NPCC Basic Criteria, entitled "Extreme Contingency Assessment"   An 
initial list of extreme contingencies to be performed will be developed and 
agreed upon among the Developer, the NYISO, CHG&E, National Grid and 
Affected Systems prior to the commencement of the extreme contingency 
analysis; the analyses of these contingencies may result in the consideration of 
additional contingencies. 

Modeling Assumptions 

7.1       Phase angle regulators ("PARs"), switched shunts, and LTC transformers will 
be modeled as regulating pre-contingency and non-regulating post-contingency 
The study will use PAR schedules established by the NYISO in coordination 
with the neighboring ISOs through the NERC and NPCC base case 
development processes, and were modeled in the NYISO FERC 715 power flow 



base cases filed in 2005. 

7.2 SVC and FACTS devices will be set to zero pre-eontingency and allowed to 
operate to full range post-contingency. 

7.3 In order to determine transfer limits, the analysis will simulate generation re- 
dispatches according to the standard proportions used in NYISO transmission 
planning and operating studies, for NYISO interfaces. Where applicable, for 
local (Transmission Owner) interfaces, generation re-dispatching will be done 
in accordance with Transmission Owner standards and practices. The assumed 
locations for adjusting generation for evaluating transfer limits of the various 
interfaces are as follows: 

Interface Locations for 
Increasing Generation 

Locations for 
Decreasing Generation 

Central East, Total East, 
UPNY-SENY, UPNY- 
ConEd, ConEd Cable 

-30% Ontario 
-70% Upstate NY 

-93% New York City 
-7% Long Island 

Dysinger-East, West- 
Central, Volney-East 

100% Ontario (Toronto) -93% New York City 
-7% Long Island 

Moses-South 100% North (Zone D) -70% Western New York 
-30% New York City 

L1PA Import -75% New York City 
-25% Hudson (Zone G) 

100% Long Island 

NYISO - PJM -70% Downstate 
-30% Upstate 

-70% Eastern PJM 
-30% West/Central PJM 

NYISO - ISONE -50% Ontario 
-50% Quebec 

-50% Northern NE 
-50% Southern NE 

System Upgrade Facilities 
If study results indicate that the Project, as proposed, would result in violations of 
reliability standards, analyses will be performed to identify any System Upgrade 
Facilities (SUFs) that would be required to meet the NYISO's Minimum 
Interconnection Standard. 

9. Cost Estimates of Facilities/Time to Construct 
A description of facilities (Transmission Owners' Attachment Facilities and System 
Upgrade Facilities, if any) required to interconnect the Project to the New York State 
Transmission System, and non-binding good faith estimates of cost and time to 
construct tK-c facilities, will be provided. 

10. Report 
A report will be prepared, following the report outline (as applicable) specified in the 



NY1S0 Transmission Planning Guideline #1.0. The report will document the 3 phase, 
L-G and LL-G fault current level changes greater than 100 Amps in the study area and 
document the short circuit models used to represent the project. The report shall also 
document the project transformer namcplate.rating, winding ratings, configurations and 
design impedances. Where local generation commitment and/or dispatch was changed 
to reduce or eliminate a violation, the study report will document the relationships " 
between the violation, Project flow and local generation dispatch, and discuss how 
operating procedures may be implemented to secure the impacted transmission facility. 



Appendix A 

List of Other Proposed Projects to be Modeled in the Base Case 
For 

New York Regional Interconnect HVDC 

Queue 

Pos. 
Developer/Project Name 

Size 
(MW) 

18 NYPA Poletti Project 500 

19 NYC Energy Kent Ave 79.9 

20 KeySpan Spagnoli Road CC Unit 250 

25 ConEd East River Repowering 288 

31 SCS Astoria Energy 1000 

65 Fortistar LMA Lockport II 79.9 

69 Besicorp Empire State Newsprint 660 

90 Fortistar VP 79.9 

91 Fortistar VAN 79.9 

93 PSEG Cross Hudson Project 550 

94 Atlantic Energy Neptune PJM-LI DC 660 

96 Calpine JFK Expansion 45 

106 TransGas Energy 1100 

107 Caithness Long Island 310 

113 Global Winds Prattsburgh Project 75 

117 Chautauqua Windpower Project 50 

119 ECOGEN Prattsburgh Wind Farm 79.5 

125 Linden VFT Inter-Tie 300 

127A Airtricity Munnsville 40 

135 UPC Wind Canandaigua Wind 81 

136 Rochester Transmission Project N/A 

139 Entergy Indian Point 3 Uprate 38 

141 Flat Rock Wind Power 300 

142 Airtricity HartsviBe Wind 50 

143 Constellation Ginna Plant Uprate 95 

144 Invenergy High Sheldon Windfarm 198 

146 Con Edison Mott Haven Substation N/A 

147 NY Windpower West Hill Windfarm 40 

150 Reunion Power Cherry Valley Wind 70 

152 Invenergy Stamford Wind 129 

153 ConEd Sprain Brook-Sherman Crk (M-29) 500 

155 Invenergy Canisteo Hills Windfarm 149 

156 AR£C Fairfield Wind Project 120 

157 Orion Energy NY 1 100 

160 ARECAoVr Kind Project 102 

161 *« •.ii'inapower Marble .^i.     '    J Project 84 

153 Clipper Windpower Pine Hills Wind Project 100 

164 FPL Energy L&nij Island Offshore Wind 140 

166 AES New York St. Laiwrence Wind Farm 130 

Queue 
Pos. Developer/Project Name 

Size 
(MW) 

168 Dairy Hills Wind Farm 132 

169 Batavia Wind Farm 90.8 

170 Machias Wind Farm 90 

171 Clinton County Wind Farm 134 

172 Noble Clinton Windpark 30 

173 Noble Bliss Windpark 71 

174 Noble Altona Windpark 99 

175 Noble Ellenburg Windpark 79.5 

177 Noble Wethersfield Windpark 23CkV option 129 

178 Noble Allegany Windpark 99 

179 Noble Malone Windpark 159 

180 Invenergy Buffalo Rd. Wind Farm 230 kV 165 

182 Everpower Howard Wind 79 

185 NYPA Blenheim Gilboa Storage 120 

186 Community Energy Jordanville Wind 150 

187 NY Windpower North Slope Wind 109.5 

189 PPM Energy Clayton Wind 132 

190 PPM Energy Mixer Road Wind 66 
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APPENDIX 2 TO LFIP 

NEW YORK REGIONAL INTERCONNECT PROJECT 

INTERCONNECTION FEASIBITITY STUDY AGREEMENT 

THIS AGREEMENT is made and entered into this   f^_ day of ff^„A^ 2006 by 
and among New York. Regional Interconnect Inc., organized and existing under the laws of the 
State of New York ("Developer,"), the New York Independent System Operator, Inc., a not-for- 
profit corporation organized and existing under the laws of the State of New York ("NYISO"), 
and Central Hudson Gas and Electric Corporation, a company organized and existing under the 
laws of the State of New York ("Transmission Owner"). Developer, NY1SO and Transmission 
Owner each may be referred to as a "Party," or collectively as the "Parties." 

RECITALS 

WHEREAS, Developer is proposing to develop a Large Generating Facility or Merchant 
Transmission Facility, or capacity addition to an existing Generating Facility or Merchant 
f ransmission Facility consistent with the Interconnection Request submitted by Developer dated 
May 13, 2005; and 

WHEREAS, Developer desires to interconnect the Large Facility with the New York 
Slate Transmission System; and 

WHEREAS, Developer has requested the NYISO to perform an Interconnection 
Feasibility Study with the input and assistance of Transmission Owner to assess the feasibility of 
interconnecting the proposed Large Facility to the New York State Transmission System; 

NOW, THEREFORE, in consideration of and subject to the mutual covenants contained 
herein the Parties agreed as follows: 

1.0       When used in this Agreement, with initial capitalization, the terms specified shall 
have the meanings indicated in the NYISO's Commission-approved Standard 
Large Facility Interconnection Procedures. 

2.0       Developer elects and NYISO shall cause to be performed an Interconnection 
Feasibility Study consistent with Section 6.0 of the Standard Large Facility 
Interconnection Procedures in accordance with the NYISO OATT. The terms of 
Sections 6, 13.1 and 13.3 of the LFIP, as applicable, are hereby incorporated by 
reference herein. 

3.0       The scope of the Interconnection Feasibility Study shall be subject to the 
assumptions set forth in Attachment A to this Agreement. 

4.0 The Interconnection Feasibility Study shall be based on the technical information 
provided by Developer in the Interconnection Request, as may be modified as the 
result of the Scoping Meeting. NYISO reserves the right to request additional 

NYRl Ccntrai Hudsno v.3 
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APPENDIX 2 TO F.FIP 
INTERCONNECTION FEASIBILITY 

STUDY AGREEMENT 
(Page 2) 

iiiibrmation from Developer and Transmission Owner as may reasonably become 
necessary consistent with Good Utility Practice during the course of the 
Interconnection Feasibility Study and as designated in accordance with Section 
3.3,4 of the L\rUJ and such additional information shall be provided in a prompt 
manner. If, after the designation of the Point of Interconnection pursuant to 
Section 3.3.4 of the LFIP, Developer modifies its Interconnection Request 
pursuant to Section 4.4, the time to complete the Interconnection Feasibility Study 
may be extended. 

5.0       The Interconnection Feasibility Study report shall provide the following 
information: 

preliminary identification of any circuit breaker short circuit capability 
limits exceeded as a result of the interconnection; 

preliminary identification of any thermal overload or voltage limit 
violations resulting from the interconnection; and 

preliminary description and non-binding estimated cost of facilities 
required to interconnect the Large Facility to the New York State 
Transmission System and to address the identified short circuit and power 
flow issues. 

6.0       The Developer shall provide a deposit of $] 0,000 for the performance of the 
Interconnection Feasibility Study. 

Upon receipt of the Interconnection Feasibility Study the NYISO shall charge and 
Developer shall pay to NYISO the actual costs of the Interconnection Feasibility 
Study incurred by the NYISO and Transmission Owner as computed on a time 
and materials basis in accordance with the rates attached hereto. 

Any difference between the deposit and the actual cost of the study shall be paid 
by or refunded to the Developer, as appropriate. 

7.0       Miscellaneous. 

7.1        Accuracy of Information. Except as Developer or Transmission Owner 
may otherwise specify in writing when they provide information to the 
NYISO under this Agreement, Developer and Transmission Owner each 
represent and warrant that the information it provides to NYISO shall be 
accurate and complete as of the date the information is provided. 
Developer and Transmission Owner shall each promptly provide NYISO 
with any additional information needed to update information previously 
provided. 

NTVRl Central Hudson v.l 
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INTERCONNECTION FEASIBILITY 
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7.2 Disclaimer of Warranty. In preparing the Interconnection Feasibility 
Study, the Party preparing such study and any subcontractor consultants 
employed by it shall have to rely on information provided by the other 
Parties, and possibly by third parties, and may not have control over the 
accuracy of such information. Accordingly, neither the Party preparing 
the Interconnection Feasibility Study nor any subcontractor consultant 
employed by that Party makes any warranties, express or implied, whether 
arising by operation of law, course of performance or dealing, custom, 
usage in the trade or profession, or otherwise, including without limitation 
implied warranties of merchantability and fitness for a particular purpose, 
with regard to the accuracy, content, or conclusions of the Interconnection 
Feasibility Study. Developer acknowledges that it has not relied on any 
representations or warranties not specifically set forth herein and that no 
such representations or warranties have formed the basis of its bargain 
hereunder. 

7.3 Limitation of Liability. In no event shall any Party or its subcontractor 
consultants be liable for indirect, special, incidental, punitive, or 
consequential damages of any kind including loss of profits, arising under 
or in connection with this Agreement or the Interconnection Feasibility 
Study or any reliance on the Interconnection Feasibility Study by any 
Party or third parties, even if one or more of the Parties or its 
subcontractor consultants have been advised of the possibility of such 
damages. Nor shall any Party or its subcontractor consultants be liable for 
any delay in delivery or for the non-performance or delay in performance 
of its obligations under this Agreement. 

7.4 Third-Party Beneficiaries. Without limitation of Sections 7.2 and 7.3 of 
this Agreement, Developer and Transmission Owner further agree that 
subcontractor consultants liired by NYISO to conduct or review, or to 
assist in the conducting or reviewing, an Interconnection Feasibility Study 
shall be deemed third party beneficiaries of these Sections 7.2 and 7.3. 

7.5 Term and Termination. This Agreement shall be effective from the date 
hereof and unless earlier terminated in accordance with this Section 7.5, 
shall continue in effect for a term of one year or until the Interconnection 
Feasibility Study for Developer's Large Facility is completed, whichever 
event occurs first. Developer or NYISO may terminate this Agreement 
upon the withdrawal of Developer's Interconnection Request under 
Section 3.6 of the LFIP. 

7.6 Governing Law. This Agreement shall be governed by and construed in 
accordance with the laws of the Slate of New York, without regard to any 
choice of laws provisions. 

VYRI Centra) Hudson v.3 
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7.7 Severability. In the event that any part of this Agreement is deemed as a 
matter of law to be unenforceable or null and void, such unenforceable or 
void part shall be deemed severable from this Agreement and the 
Agreement shall continue in full force and effect as if each part was not 
contained herein. 

7.8 Counterparts. This Agreement may be executed in counterparts, and each 
counterpart shall have the same force and effect as the original instrument. 

7.9 Amendment. No amendment, modification or waiver of any term hereof 
shall be effective unless set forth in writing signed by the Parties hereto. 

7.10 Survival. All warranties, limitations of liability and confidentiality 
provisions provided herein shall survive the expiration or termination 
hereof. 

7.11 Independent Contractor. NYISO shall at all times be deemed to be an 
independent contractor and none of its employees or the employees of its 
subcontractors shall be considered to be employees of Developer or 
Transmission Owner as a result of this Agreement. 

7.12 No Implied Waivers,  The failure of a Party to insist upon or enforce strict 
performance of any of the provisions of this Agreement shall not be 
construed as a waiver or reiinquishment to any extent of such party's right 
to insist or rely on any such provision, rights and remedies in that or any 
other instances; rather, the same shall be and remain in full force and 
effect. 

7.13 Successors and Assigns. This Agreement, and each and every term and 
condition hereof, shall be binding upon and inure to the benefit of the 
Parties hereto and their respective successors and assigns. 

MYRJ Central Hudson v J 
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IN WITNESS WHEREOF, the Parties have caused this Agreement to be duly executed 
by their duly authorized officers or agents on the day and year first above written. 

New York Independent System Operator, Inc. 

Bv: ' ^'•' un,AXy '   ^ 

Title:      j/T   - (JjOJlUUlMrtd 

Date: gJ&^OA 

Central Hudson Gas and Electric Corporation 

ny.  

Title: 

Dale: 

New York Regional Interconnect Inc. 

By:         

Title: 

Date: 

NYRJ Ceolral Hudson v.3 
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IN WITNESS WHEREOF, the Parries have caused this Agreement to be duly executed 
by their duly authonzed officers or agents on the day and year first above written. 

New York Independent System Operator, Inc. 

By:  

Title: 

Date: 

orporation 

Tille:        Vice President - EntHneering and Environmental Affairs 

Date: ^//nC 

New York Regional Interconnect Inc. 

By: 

"itle: 

Date: 

NYRJ Central Hudson v.3 
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IN WITJSESS WHEREOF, the Parties have caused this Agreement to be duly executed 
by ihcir duly authorized officers or agents on the day and year first above written. 

New York Independent System Operator, Inc. 

By:  

Title: 

Dale: 

Central Hudson Gas and Electric Corporation 

By:    

Title:     

Dale: 

Mew Yopk-4iegiooal Interconnect Inc. 

\\ 
By: 

Title: President  

Dale. January   12,   2006 

NYRJ Central Hudson v.3 
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Attachment A to AppeadLx 2 
Interconnection Feasibility 

Study Agreement 

ASSUMPTIONS USED IN CONDUCTING THE 
INTERCONNECTION FEASIBILITY STUDY 

The Interconnection Feasibility Study will be based upon the information set forth In the 
Interconnection Request and agreed upon in the Scoping Meeting held on October 12, 2005; 

The Developer will independently contract with a third party, in a manner consistent with 
Section 13.4 of the Large Facility Interconnection Procedures, to perform certain portions 
of the Interconnection Feasibility Study, including the short circuit analysis and power 
flow analysis, and to prepare the draft study report as described in the interconnection 
Feasibility Study scope. The Developer will provide the draft study report and 
supporting documentation to the NYISO, Niagara Mohawk Power Corporation d/b/a 
National Grid ("National Grid"), and Centra] Hudson Gas & Electric Corporation 
("CHG&E") for review within 60 days from Developer's receipt of the Base Case data 
necessary to perform the analyses from the NYISO. Developer's obligation to provide 
the draft study report and documentation within 60 days is a requirement of the Large 
Facility Interconnection Procedures subject to Section 3.6 of those procedures. The 
NYISO, National Grid and CHG&E estimate that they will all complete their review of 
the draft report within 30 days from receipt. 

Designation of Point of Interconnection and configuration to be studied. 

The Project will be connected, at the northern end, to National Grid's Edic Substation 
The Project's southerly termination will be at CHG&E's Rock Tavem Substation   The 
interconnection with CHG&E's Rock Tavem Substation will be subject to this 
agreement, while the interconnection with National Grid's Edic Substation will be subject 
to a separate agreement involving National Grid. 

Designation of alternative Point(s) of Interconnection and configuration. 

N/A 

NYRJ CcnlnJ Hudson v.3 
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EXHIBIT 1: 

Scope of the Interconnection Feasibility Study for the 
New York Regional Interconnect HVDC 

Independent Transmission line 

1. Purpose 
The purpose of this study is to make a preliminary evaluation of the feasibility of the 
proposed interconnection of New York Regional Interconnect, Inc.'s (''NYRJ"), 260 
mile, high voltage direct current (HVDC) transmission line (the "Project") to the New 
York State Transmission System. The Project will be connected, at the northern end, to 
Niagara Mohawk Power Corporation d/b/a National Grid's ("National Grid") Edic 
Substation. The Project's southerly termination will be at Central Hudson Gas & 
Klcctric Corporation's ("CHG&E") Rock Tavern Substation. NYRI's HVDC line will 
operate at a maximum summer and winter rating of 1200 MW. The Project will be 
located in the Town of Marcy in Oneida County, New York at the northern end and the 
Town of New Windsor in Orange County at the southern end. The Project is expected 
to be in commercial operation by summer 2010. 

The study will assess the impact of the Project on the base case electric system, 
including potentially Affected Systems, and will provide a list of the facilities 
(Transmission Owners' Attachment Facilities and System Upgrade Facilities) required 
to make the interconnection and non-binding good faith estimates of cost and time to 
construct those facilities. The study will be conducted in accordance with the 
applicable NERC, NPCC. NYSRC, CHG&E, and National Grid reliability and design 
standards; and in accordance with applicable. New York Independent System Operator 
("NYISO"), CHG&E, and National Grid study guidelines, procedures and practices. 

2. Interconnection Plan 
The study will include a description of the proposed facilities and the conceptual design 
of the Interconnection to the transmission system. The description will include a one- 
line diagram depicting the proposed facilities and their integration with the existing 
facilities. 

3. Study Period 
The study will focus on the period of five years in the future. The study will be 
conducted using appropriate Power Flow and Short Circuit base cases provided by the 
NYISO and will include the representation of other proposed projects listed in 
Appendix A. 

4. Study Area 
The study will focus on the Point of Interconnection (Edic Substation in the north and 
Rock Tavern Substation in the south) and the surrounding 345 kV, and local 
transmission systems within the Mohawk Valley Region (Zone E), the Hudson Valley 
Rcgi:n ^one G).'' , Viillwood Region (Zone H) and the Dunwoodie Region (Zone I) 
:n upstate and ::.; v.ii state New York that are most likely to be affected by the Project 
(ttie "Study Area"). 
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5. Base Case Conditions 
The preliminary impact of the proposed Project will be evaluated for summer and 
winter peak load conditions for the followmg base case conditions, 

CaseJ - Base case without the Project. The base case will include the proposed 
projects listed in Appendix A. The Short Circuit base case will model all the projects 
as in-sen/ice. The Power Flow base case will normally model all projects in-scrvicc at 
full output, but may model some projects as out-of-service or less than full output as 
necessary to establish a feasible base dispatch. Generation will be dispatched in 
accordance with NY1SO practices. 

CaseJ - Case 1 with the Project modeled. The Project will be modeled as in-service at 
lull load with MW flows directed towards NYC in the summer base case and MW 
flows directed northward in the winter base case. Generation will be re-dispatched in 
the Power Flow case in accordance with NYISO practices. 

6. Analysis 

Limited Thermal, Voltage and Short Circuit analyses will be conducted to assess the 
performance of the power system within the Study Area, with and without the Project 
m accordance with applicable reliability standards and study practices. 

6.1 Power Flow Analyses 
Thermal and voltage analyses, using the PSS/E load flow program or other 
comparable program, will be conducted for pre-contingency and design criteria 
contingency conditions, and will be limited to the Study Area. Thermal Limits 
will be assessed using normal ratings pre-contingency, and applicable 
emergency ratings (Long-Term-Emergency, LTE, ratings or Short-Term- 
Emergency, STE, ratings) post-contingency. Voltage limit will be assessed pre 
and post contingency, using NYISO voltage limits for the bulk power system 
and 0.95 - 1.05 pu for other transmission system buses, unless specified 
otherwise. 

6.2 Short Circuit Analysis 
Short Circuit analysis will be performed to determine the fault duty of buses 
within the Study Area, and to identify if any circuit breaker ratings have been 
exceeded as a result of the Project. This analysis will be performed in 
accordance with the NYISO Guideline for Fault Current Assessment 
andNational Grid, and CHG&E criteria. 

7.   Modeling Assumptions 

7.1        Phase angle regulators ("PARs"), switched shunts, and LTC transformers will 
be modeled as regulating pre-contingency and non-regulating post-contingency 
The study will use PAR schedules established by the NYISO in coordination 
with the neighboring ISOs through the NERC and NPCC base case 
development processes, and were modeled in the NYISO 2005 FERC 715 
power flow base cases. 
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7.2       SVC and FACTS devices will be set to zero pre-contingency and allowed to 
operate to full range post-contingency. 

8. Evaluation and Identification of System Upgrade Facilities ("SUFs") 
If study results indicate thai the Project, as proposed, would result in violations of 
reliability standards, analyses will be performed to identify any SUFs that would be 
required to meet the NYlSO's Minimum Interconnection Standard.. 

9. Preliminary Cost Estimates of Facilities 
A preliminary description of facilities (Transmission Owners' Attachment Facilities 
and System Upgrade Facilities, if any) required to interconnect the Project to the New 
York State Transmission System, and non-binding good faith estimates of cost and time 
to construct those facilities, will be provided. These cost estimates will reflect only the 
limited analysis performed in this Feasibility Study and do not consider light load or 
other system conditions that the parties expect to evaluate in the System Reliability 
Impact Study. 

10. Report 
A report will be prepared to document the feasibility study results and supporting 
information. 
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Appendix A 

List of Other Proposed Projects to be Modeled in the Base Case 
For 

.New York Regional Interconnect HVDC 

Queue 
Pos. 

ta 
19 

20 

22 

24 

25 

29 

31 

65 

69 

70 

90 

91 

93 

94 

96 

107 

110 

113 

:i7 

119 

•27A 

135 

136 

139 

141 

142 

143 

144 

146 

147 

150 

152 

153 

155 

156 

157 

15B 

160 

161 

163 

164 

Developer/Project Name 

NYPA Polelti Project 

NYC Energy Kent Ave 

KeySpan Spagnoli Road CC Unit 

Calpine Wawayanda Energy Center 

Size 
(MW) 

500 

79.9 

250 

Reliant Astoria Repowering Phase 1 

ConEd East River Repowering 

Mirant Bowline Point 3 

SCS Astoria Energy 

Fortistai LMA Lockport II 

Besicorp Empire State Newsprint 

Reliant Astoria Repowering Phase 2 

Fortistar VP ~~ ^ 

Forlistar VAN 

PSEG Cross Hudson Project 

Atlantic Energy Neptune PJM-LI DC 

Calpine JFK Expansion 

500 

367 

288 

750 

1000 

79,9 

660 

173 

79.9 

79.9 

550 

faithless Long Island 

Liberty Radial Interconnection to NYC 

Global Winds Prattsburgh Project 

Chautauqua Windpower Project 

ECOGEN Prattsburgh Wind Farm 

Airtricity IVIunnsville 

UPC Wind Canandalgua Wind 

Rochester Transmission Project 

Entergy Indian Point 3 Uprate 

Flat Rock Wind Power 

Airtricity Hartsville Wind 

660 
45 

Queue 
Poa. 

1SS 

168 

169 

170 

171 

172 

173 

174 

17S 

176 

177 

Developer/Project Name 

AES New rork St. Lawrence Wind Farm 

Zilka Perry Wind Farm 

Zilkha Batavia Wind Farm 

Ziikha Machias Wind Farm 

Zilkha Clinton County 

Noble Clinton Wird Field 

Noble Bliss Wind Field 

Noble Allona Wind Field 

Noble Ellenburg Wind Field 

Noble Wetheraficld Wind Field 1 l5kV option 

Size 
(MW) 

130 

132 

90.8 

90 

123.8 

80 

71 

99 

79 5 

178 

179 

Noble Wetherefield Wind Field 230kV option 

Noble Allegany Wind Field 

180 

182 

310 

400 

185 

186 

187 

Noble Malone Wind field 

129 

129 

99 

Invenergy Buffalo Rd. Wind Farm 230 kV 

Evetpower Howard Wind 

NYPA Blenheim Gilboa Storage 

Community Energy Jordanville Wind 

NY Windpower North Slope Wind 

159 

165 

102.2_ 

150 

109.5 

Constellation Ginna Plant Uprate 

Invenergy High Sheldon Windfarm 

Con Edison Mott Haven Substation 

Invenergy Stamford Wind 

AREC Fairtield Wind Project 

Orion Energy NY I 

Orion Energy NY II 

AREC Burke Wind Project 

NY Windpower West Hi)l Windfarm 

Reunion Power Cherry Valley Wind 

ConEd Sprain Brook-Sherman Crk (M-29) 

Invenergy Canisteo Hills Windfarm 

NY Windpower Marble River Wind Project 

Cilpper Windpower Pine Hills Wind Project 

FPL Energy Long Island Offshore Wind 

NYWI Grid v J 
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EXHIBIT 2: 

Study Tasks Allocated to the NYISO, Transmission Owners and Developer 
For the Study as Outlined in the Scope 

The following tasks apply to the evaluation of the Points of Interconnection specified by the 
Developer. For this Project, the Niagara Mohawk Power Corporation d/b/a National Grid 
("National Grid") and Central Hudson Gas & Electric Corporation's ("CHG&E") are the 
relevant Transmission Owners. The Project will be connected, at the northern end, to National 
Grid's Edic Substation and, al the southern end, to CHG&E's Rock Tavern Substation. Both 
Points of Interconnection will be evaluated under a single Interconnection Feasibility Study, but 
will be subject to two study agreements (one for each Transmission Owner). 

Tasks No. / Description Both Points Edic Rock 
Tavern 

1.   Provide a proposed configuration and 
associated modeling information of the 
relevant Transmission Owners' Attachment 
Facilities as they integrate with Developer's 
Attachment Facilities to the NYISO and 
Developer (Consultant). 

National 
Grid 

CHG&E 

1 

2.   Prepare power flow and short circuit cases for 
the study. 
Send cases to the Developer (Consultant) and 
relevant Transmission Owners. 

NYISO 

3.   Conduct power flow analysis to complete the 
design of Attachment Facilities and identify 
any necessary System Upgrade Facilities 
("SUFs") from a power flow perspective and 
deliver to the NYISO and relevant 
Transmission Owners. 

Developer 
(Consultant) 

4.   Conduct short circuit analysis to complete the 
design of Attachment Facilities and identify 
any necessary SUFs from a short circuit 
perspective and deliver to the NYISO and 
relevant Transmission Owners. 

Developer 
(Consultant) 

5.   Conduct a preliminary review of local 
protection issues relative to the evaluation and 
design of Attachment Facilities and SUFs and 
deliver to the NYISO and Developer 
(Consultant). 

National 
Grid 

CHG&E 

6.   Prepare good faith cost estimate of 
Transmission Owner's Attachment Facilities 
and any identified SUFs and provide to the 
NYISO and Develcpcr. 

National 
Grid 

CHG&F 
1 

7.   Prepare study report and supporting 
documentation. 
Sent draft report to the NYISO and relevant 
Transmission Ownets and for review. 

Developer 
(Consultant) 

NYRJ CentnU Hudson v.3 
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8.   Review draft study report. NYISO 
National 

Grid 

CIIG&E   i 

Any la.sk allocated above to Transmission Owners will be performed by that Transmission 
Owner pursuant to Ihc terms and conditions of the Technical Services Agreements between the 

VVl^n .r ranSr"1SS,on 0wner individually. In add.tion to the Tasks allocated above, the 
\YIbO w,ll rev.ew the study work performed by the Transmission Outers, and the 
Iransnussion   Owners   will   review   the   work   of the   NYISO   for  the   relevant   Point   of 

Wm^rTh. NYKnV1C^rrk T" n0t ^ SUbjCCt t0 bmin8 Under the TsM^ S—« Agreement.   The NYISO w1Il have ultimate responsibility for the study report provided to the 

NfYRI Central Hudson v.J 
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EXHIBIT 3: 

STUDY COSTS 

Consistent with Section 6.1 of the LFIP, the NYISO, Niagara Mohawk Power 
Corporation d/b/a National Grid, and Central Hudson Gas & Hlectric Corporation estimate in 
good faith thai the Interconnection Feasibility Study reviewing both Points of Intercormection 
will cost $80,000. 

The following are Central Hudson Gas & Electric Corporation Costs for services 
provided under this Agreement: 

Technical Services: $85 - $140 per hour 
Management Services: $85 - $175 per hour 

The following are the rates for the services to be provided by the NYISO under this 
Agreement: 

VP/Direclor    $255.00/hr. 
All others        $175.00/hr. 

VYRI OstumJ Hudson v.3 
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APPENDIX 2 TO LFIP 

NEW YORK REGIONAL INTERCONNECT PROJECT 

INTERCONNECTION FEASIBILITY STUDY AGREEMENT 

THIS AGREEMENT is made and entered into this  /2Aday of Qa,*uui^s, 2006 by 
and among New York Regional Interconnect Inc. organized and existing under ite laws of ihe 
State of New York, ("Developer"), the New York Independent System Operator, Inc., a not-for- 
profit corporation organized and existing under the laws of the State of New York ("NYISO"), 
and Niagara Mohawk Power Corporation d/b/a National Grid, a company organized and existing 
under the laws of the State of New York ("Transmission Owner"). Developer, NYISO and 
Transmission Owner each may be referred to as a "Party," or collectively as the "Parties." 

RECITALS 

WHEREAS, Developer is proposing to develop a Large Generating Facility or Merchant 
Transmission Facility, or capacity addition to an existing Generating Facility or Merchant 
Transmission Facility consistent with the Interconnection Request submitted by Developer dated 
May 13, 2005; and 

WHEREAS, Developer desires to interconnect the Large Facility with the New York 
State Transmission System; and 

WHEREAS, Developer has requested the NYISO to perform an Interconnection 
Feasibility Study with the input and assistance of Transmission Owner to assess the feasibility of 
interconnecting the proposed Large Facility to the New York State Transmission System; 

NOW, THEREFORE, in consideration of and subject to the mutual covenants contained 
herein the Parties agreed as follows: 

1.0       When used in this Agreement, with initial capitalization, the terms specified shall 
have the meanings indicated in the NYISO's Commission-approved Standard 
Large Facility Interconnection Procedures. 

2.0       Developer elects and NYISO shall cause to be performed an Interconnection 
Feasibility Study consistent with Section 6.0 of the Standard Large Facility 
Interconnection Procedures in accordance with the NYISO OATT. The terms of 
Sections 6, 13.1 and 13.3 of the LFIP, as applicable, are hereby incorporated by 
reference herein. 

3.0       The scope of the Interconnection Feasibility Study shall be subject to the 
assumptions set forth in Attachment A to this Agreement. 

4.0 The Interconnection Feasibility Study shall be based on the technical information 
provided by Developer in the Interconnection Request, as may be modified as the 
result of the Scoping Meeting. NYISO reserves the right to request additional 

NTRI Grid v,3 
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APPENDIX 2 TO LFjP 
ITNTERCONNECTION FEASIBILITY 

STUDY AGREEMENT 
(Page 2) 

inlbrmalion from Developer and Transmission Owner as may reasonably become 
necessary consistent with Good Utility Practice during the course of the 
Interconnection Feasibility Study and as designated in accordance with Section 
3.3.4 of the LFIP and such additional information shall be provided in a prompt 
manner.   If, after the designation of the Point of Interconnection pursuant to 
Section 3.3.4 of the LFIP, Developer modifies its Inierconncction Request 
pursuant to Section 4,4, the time to complete the Interconnection Feasibility Study 
may be extended. 

5.0       The Interconnection Feasibility Study report shall provide the following 
information: 

preliminary idenrification of any circuit breaker short circuit capability 
limits exceeded as a result of the interconnection; 

preliminary identification of any thermal overload or voltage limit 
violations resulting from the interconnection; and 

preliminary description and non-binding estimated cost of facilities 
required to interconnect the Large Facility to the New York State 
Transmission System and to address the identified short circuit and power 
flow issues. 

6.0        The Developer shall provide a deposit of $ 10,000 for the performance of the 
Interconnection Feasibility Study. 

Upon receipt of the Interconnection Feasibility Study the N YISO shall charge and 
Developer shall pay to NYISO the actual costs of the Interconnection Feasibility 
Study incurred by the NYISO and Transmission Owner as computed on a lime 
and materials basis in accordance with the rates attached hereto. 

Any difference between the deposit and the actual cost of the study shall be paid 
by or refunded to the Developer, as appropriate. 

7.0       Miscellaneous. 

7.1       Accuracy oflnformation. Except as Developer or Transmission Owner 
may c.herwise specify in writing when they provide information to the 
NYISO under this Agreement, Developer and Transmission Owner each 
rerv       ; and warrant that the information it provides to NYISO shall be 
..... .  ..c and complete as of the date the information is provided. 
Developer and Transmission Owner shall each prompdy provide NYISO 

i Y additional information needed to update information previously 
provided. 

N'YRlG/idv,3 
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INTERCONNECTION FEASIBILITY 
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7.2 Disclaimer of Warranly. In preparing the Interconnection Feasibility 
Study, the Party preparing such study and any subcontractor consultants 
employed by it shall have to rely on information provided by the other 
Parties, and possibly by third parties, and may not have control over the 
accuracy of such information. Accordingly, neither the Party preparing 
the Interconnection Feasibility Study nor any subcontractor consultant 
employed by that Party makes any warranties, express or implied, whether 
arising by operation of law, course of performance or dealing, custom, 
usage in the trade or profession, or otherwise, including without limitation 
implied warranties of merchantability and fitness for a particular purpose, 
with regard to the accuracy, content, or conclusions of the Interconnection 
Feasibility Study.  Developer acknowledges that it has not relied on any 
representations or warranties not specifically set forth herein and that no 
such representations or warranties have formed the basis of its bargain 
hereunder. 

7.3 Limitation of Liability. In no event shall any Party or its subcontractor 
consultants be liable for indirect, special, incidental, punitive, or 
consequential damages of any kind including loss of profits, arising under 
or in connection with this Agreement or the interconnection Feasibility 
Study or any reliance on the Interconnection Feasibility Study by any 
Party or third parties, even if one or more of the Parties or its 
subcontractor consultants have been advised of the possibility of such 
damages. Nor shall any Party or its subcontractor consultants be liable for 
any delay in delivery or for the non-performance or delay in performance 
of its obligations under this Agreement. 

7.4 Third-Party Beneficiaries. Without limitation of Sections 7.2 and 7.3 of 
this Agreement, Developer and Transmission Owner farther agree that 
subcontractor consultants hired by NY1SO to conduct or review, or to 
assist in the conducting or reviewing, an Interconnection Feasibility Study 
shall be deemed third party beneficiaries of these Sections 7.2 and 7,3. 

7.5 Term and Termination. This Agreement shall be effective from the date 
hereof and unless earlier terminated in accordance with this Section 7.5, 
shall continue in effect for a term of one year or until the Interconnection 
Fcasibthty Study for Developer's Large Facility is completed, whichever 
event occurs first. Developer or NYISO may terminate this Agreement 
upon the withdrawal of Developer's Interconnection Request under 
Section 3.6 of the LFIP. 

7.6 Governing Law. This Agreement shall be governed by and construed in 
accordance with the laws of the State of New York, without regard to any 
choice of laws provisions. 

NYRlGrid v.3 
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7.7 Scvcrability. In the event that any part of this Agreement is deemed as a 
matter of law to be unenforceable or null and void, such unenforceable or 
void part shall be deemed severable from this Agreement and the 
Agreement shall continue in full force and effect as if each part was not 
contained herein. 

7.8 Counterparts. This Agreement may be executed in counterparts, and each 
counterpart shall have the same force and effect as the original instrument. 

7.9 Amendment. No amendment, modification or waiver of any term hereof 
shall be effective unless set forth in writing signed by the Parties hereto. 

7.10 Survival. All warranties, limitations of liability and confidentiality 
provisions provided herein shall survive the expiration or termination 
hereof. 

7.11 Independent Contractor. NYISO shall at all times be deemed to be an 
independent contractor and none of its employees or the employees of its 
subcontractors shall be considered to be employees of Developer or 
Transmission Owner as a result of this Agreement. 

7.12 No Implied Waivers. The failure of a Party to insist upon or enforce strict 
performance of any of the provisions of this Agreement shall not be 
construed as a waiver or relinquishmcnt to any extent of such party's right 
to insist or rely on any such provision, rights and remedies in that or any 
other instances; rather, the same shall be and remain in full force and 
effect. 

7.13 Successors and Assigns. This Agreement, and each and every term and 
condition hereof, shall be binding upon and inure to the benefit of the 
Parties hereto and their respective successors and assigns. 

MYRl Grid v.3 
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IN WITNESS WHEREOF, the Parties have caused this Agreement to be duly executed 
by their duly authorized officers or agents on the day and year first above written. 

New York IndcpendentSystem Operator, Inc. 

^P- ^W, mtd 

Date; tZl^mt, 

Niagara Mohawk Power Corporation d/b/a Narional Grid 

By:  

Title; 

Date: 

New York Regional Interconnect Inc. 

By:        

Title; 

Date: 

NYR10ndv3 
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IN WITNESS WHEREOF, the Parties have caused this Agreement to be duly executed 
by their duly authorized officers or agents on the day and year first above written. 

New York Independent System Operator, Inc. 

Bv:  

Title: 

Date: 

Niagara Mohawk Power Corporation d/b/a National Grid 

By:       flLurML^ji    • 

Tule:   U/   'fc^i^'nc^   C K^ .£<"-*^ 

Date:   / /V/ /g <-  

New York Regional Interconnect Inc. 

By:        

Tide: 

Date: 

NYRJ Grid v.3 
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IN WITNESS WHEREOF, the Parlies have caused this Agreement to be duly executed 
by their duly authorized officers or agents on the day and year first above wrinen. 

New York fndependent System Operator, Inc. 

By; 

Title: 

Dale: 

Niagara Mohawk Power Corporation d/b/a National Grid 

Bv: 

Till 

Dale: 

New Yorjt Regional Interconnect Inc 

Bv: 

Title: ^resident 

Date: January   12,   2006 

NYRJ Grid v 1 
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Attachment A to Appendix 2 
Interconnection Feasibility 

Study Agreement 

ASSUMPTIONS USED IN CONDUCTING THE 
INTERCONNECTION FEASIBILITY STUDY 

ITic Interconnection Feasibility Study will be based upon the information set forth in the 
Interconnection Request and agreed upon in the Scoping Meeting held on October 12, 2005; 

The Developer will independently contract with a third party, in a manner consistent with 
Section 13.4 of the Large Facility Interconnection Procedures, to perform certain portions 
of the Interconnection Feasibility Study, including the short circuit analysis and power 
flow analysis, and to prepare the draft study report as described in the Interconnection 
Feasibility Study scope. The Developer will provide the draft study report and 
supporting documentation to the NYISO, Niagara Mohawk Power Corporation d/b/a 
National Grid ("National Grid"), and Central Hudson Gas & Electric Corporation 
("CUG&E") for review within 60 days from Developer's receipt of the Base Case data 
necessary to perform the analyses from the NYISO. Developer's obligation to provide 
the draft study report and documentation within 60 days is a requirement of the Large 
Kacility Interconnection Procedures subject to Section 3.6 of those procedures. The 
NYISO, National Grid and CHG&E estimate that they will all complete their review of 
the draft report within 30 days from receipt. 

Designation of Point of Interconnection and configuration to be studied. 

The Project will be connected, at the northern end, to National Grid's Edic Substation. 
The Project's southerly termination will be at CHG&E's Rock Tavern Substation. The 
interconnection with National Grid's Edic Substation will be subject to this agreement, 
while the interconnection with CHG&E's Rock Tavern Substation will be subject to a 
separate agreement involving CHG&E. 

Designation of alternative Point(s) of Interconnection and configuration. 

N/A 

NYRI Grid v.3 



0^27,'L.nO.J   lfi:.,7   FAX 1^010/0.1 

EXHIBIT 1: 

Scope of the Interconnection Feasibility Study for the 
New York Regional Interconnect HVDC 

Independent Transmission line 

1.    Purpose 

The purpose of this study is to make a preliminary evaluation of the feasibility of the 
proposed interconnection of New York Regional Interconnect, Inc.'s ("NYRI"), 260 
mile, high voltage direct current (HVDC) transmission line (the "Project") to the New 
York Stale Transmission System.  The Project will be connected, at the northern end to 
Niagara Mohawk Power Corporation d/b/a National Grid's ("National Grid") Edic 
Substation. The Project's southerly termination will be at Central Hudson Gas &. 
Electric Corporation's ("CHG&E") Rock Tavern Substation. NYRTs HVDC line will 
operate at a maximum summer and winter rating of 1200 MW. The Project will be 
located in the Town of Marcy in Oneida County. New York at the northern end and the 
Town of New Windsor in Orange County at the southern end.  The Project is expected 
to be in commercial operation by summer 2010. 

The study will assess the impact of the Project on the base case electric system 
including potentially Affected Systems, and will provide a list of the facilities ' 
( Transmission Owners' Attachment Facilities and System Upgrade Facilities) required 
to make the interconnection and non-binding good faith estimates of cost and time to 
construct those facilities. The study will be conducted in accordance with the 
applicable NERC, NPCC, NYSRC, CHG&E. and National Grid reliability and design 
standards; and in accordance with applicable. New York Independent System Operator 
( NYISO"), CHG&E, and National Grid study guidelines, procedures and practices. 

2. IntcrcoDnection Plan 
The study will include a description of the proposed facilities and the conceptual design 
of the Interconnection to the transmission system. The description will include a one- 
line diagram depicting the proposed facilities and their integration with the existing 
facilities. 6 

3. Study Period 
The study will focus on the period of five years in the future. The study will be 
conducted using appropriate Power Flow and Short Circuit base eases provided by the 
NYISO and will include the representation of other proposed projects listed in 
Appendix A. 

4. Study Area 

The study will focus on the Point of Interconnection (Edic Substation in the north and 
Rock Tavern Substation in the south) and the surrounding 345 kV and local 
transmission systems within the Mohawk Valley Region (Zone E). the Hudson Valley 
Region (Zone G), the Millwood Region (Zone H) and the Dunwoodie Region (Zone I) 
in upstate and down state New York that are most likely to be affected by the Project 
(the "Study Area"). 
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5. Base Case Conditions 
The preliminary impact of the proposed Project will be evaluated for summer and 
winter peak load conditions for the following base case conditions. 

Case 1 - Base case without the Project. The base case will include the proposed 
projects listed in Appendix A. The Short Circuit base case will model all the projects 
as in-service.   The Power Flow base case will normally model all projects in-service at 
full output, but may model some projects as out-of-service or less than full output as 
necessary to establish a feasible base dispatch. Generation will be dispatched in 
accordance with NY1SO practices. 

Case 2 - Case 1 with the Project modeled. The Project will be modeled as in-service at 
full load with MW flows directed towards NYC in the summer base case and MW 
flows directed northward in the winter base case. Generation will be re-dispatched in 
the Power Flow case in accordance with NYISO practices. 

6. Analysis 
Limited Thermal, Voltage and Short Circuit analyses will be conducted to assess the 
performance of the power system within the Study Area, with and without the Project, 
in accordance with applicable reliability standards and study practices. 

6.1 Power Flow Analyses 
Thermal and voltage analyses, using the PSS/E load flow program or other 
comparable program, will be conducted for pre-contingency and design criteria 
contingency conditions, and will be limited to the Study Area. Thermal Limits 
will be assessed using normal ratings pre-contingency, and applicable 
emergency ratings (Long-Tenm-Emergency, LTE, ratings or Short-Term- 
Emergency, STE, ratings) post-contingency. Voltage limit will be assessed, pre 
and post contingency, using NYISO voltage limits for the bulk power system 
and 0.95 - 1.05 pu for other transmission system buses, unless specified 
othenvise. 

6.2 Short Circuit Analysis 
Short Circuit analysis will be performed to determine the fault duty of buses 
within the Study Area, and to identify if any circuit breaker ratings have been 
exceeded as a result of the Project. This analysis will be performed in 
accordance with the NYISO Guideline for Fault Current Assessment and 
National Grid, and CHG&E criteria. 

7. Modeling Assumptions 

7.1        Phase angle regulators ("PARs"). switched shunts, and LTC transformers will 
be modeled -•- regulating pre-contingency and non-regulating post-contingency. 
The i.^uy Aiil use PAR schedules established by the NYISO in coordination 
with the nei •"      ing ISOs through the NERC and NPCC base case 
develop ^.^csses, and were modeled in the NYISO 2005 FERC 715 
power flow base cases. 
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7.2       SVC and FACTS devices will be set to zero prc-contingency and allowed to 
operate to full range post-contingency. 

8. Evaluation and Identification of System Upgrade Facilities ("SUFs") 
11 study results indicate that the Project, as proposed, would result in violations of 
reliability standards, analyses will be performed to idcntiiy any SUFs thai would be 
required to meet the N YlSO's Minimum Interconnection Standard, 

9. Preliminary Cost Estimates of Facilities 
A preliminary description of facilities (Transmission Owners' Attachment Facilities 
and System Upgrade Facilities, if any) required to interconnect the Project to the New 
York State Transmission System, and non-binding good faith estimates of cost and time 
0 construct those facilities, will be provided.  These cost estimates will reflect only the 

limited analysis performed in this Feasibility Study and do not consider light load or 
other system conditions that the parties expect to evaluate in the System Reliability 
Impact Study. 

10. Report 

infomrti^1' be Prepared l0 document the feasibility study results and supporting 
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Appendix A 

List of Other Proposed Projects to be Modeled in the Base Case 
For 

New York Regional Interconnect HVDC 

Queue 
Pos. Developer/Project Name 

Size 
(MW) 

IB NYPA Poletti Project 500 
19 NYC Energy Kent Ave 79.9 
20 KeySpan Spagnoli Road CC Unit 250 
22 Calpire Wav/ayanda Energy Center 500 
24 Reliant Astoria Repowering Phase 1 367 
25 ConEd East Rivet Repowering 288 
29 Miram Bowline Point 3 750 
31 SCS Astoria Energy •coo 
65 Fortistar LMA Lockport II 79.9 
69 Basicorp Empire State Newsprint 660 
70 Reliant Astoria Repowering Phase 2 173 
90 Fortistar VP 79,9 
91 Fortistar VAN 79.9 
93 PSEG Cress Hudson Project 550 
94 Atlantic Energy Neptune PJM-LI DC 660 
96 Calpine JFK Expansion 45 
107 Caithness Long Island 3"0 
110 Liberty Radial Interconnection to NYC 400 
113 Glooal Winds Prattsburgh Project 75 
117 Chautauqua Windpowor Project 50 
119 ECOGEN Prattsburgh Wind Farm 79.5 

127A Airtriclty Munnsvilla 40 
135 UPC Wind Canandaigua Wind 81 
136 Rochester Transmission Project N/A 
139 Entergy Indian Potnl 3 Uprate 38 
141 Flat Rock Wind Power 300 
142 Airtrlcity Hartsville Wind 50 
143 Constellation Ginna Plant Uprate 95 
144 Invenergy High Sheldon Windfarrn 198 
146 Con Edison Mott Haven Substation N/A 
147 NY Windpower West Hill Windfarrn 40 
150 Reunion Power Cherry Valley Wind 70 
152 Invenergy Stamford Wind 129 
153 ConEd Sprain Brook-Sherman Cr* (M-29) 500 
155 Invenergy Canisteo Hills Windfarm -49 
156 AREC Fairfield Wind Project 120 
157 Orion Energy NY 1 100 
156 Orion Energy NY II 100 
160 AREC Burke Wind Pre. ;ct 102 
161 NY Windpower Marole River Wind Project 76 
163      . Cfcpef 'ASndpower Pine Hills Wind Project 100 
164 FPL Energy Long Island Offshore Wind 140 

Queue 
Pos. 

Developer/Project Name 
Size 
(MW) 

166 AES New York St. Lawrence Wind Farm 130 

168 Zilka Perry Wind Farm 132 

169 Zilkha Batavia Wind Farm 90.8 

170 Zilkha MachiasWind Farm 90 

171 Zilkha Clinlon County 123.8 

172 Noble Clinton Wind Field 80 

173 Noble Bliss Wind Field 71 

174 Noble Altona Wind Field 99 

175 Noble EllonburgWind Field 79.5 
176 Noble Wethersfield Wind Field 11SkV option 129 
177 Noble Wethersfield Wind Field 230kV option 129 

178 Noble Allegany Wind Field 99 
179 Noble Malone Wind field 159 
180 Invenergy Buffalo Rd. Wind Farm 230 kV 165 
182 Everpower Howard Wind 1C2 3 
185 NYPA Blenheim Gilboa Storage 120 
186 Community Energy Jordanville Wind 150 
187 NY Windpower North Slope Wind 109 5^ 
189 PPM Energy Clayton Wind 1321 
190 PPM Energy Mixer Road Wind 66 

1 

NYRI Grid v.3 
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EXHIBIT 2: 

Study Tasks Allocated to the NYISO, Transmission Owners and Developer 
For the Study as Outlined in the Scope 

Dcvdon^lo^l" PP'• ^ ^ Z^1• 0f ^ P0intS 0f ^•-^n specified by the 
ucvuoper     r0r ttus Project, the Niagara Mohawk Power Corporation d/b/a National Grid 

Nauonal Gnd") and Central Hudson Gas & Electric Corporatio^'CHG^ arc ^rc ev^t 

FdSTuhr       T- I'6 'T01 Wm be COnnCCtcd' at the •^• ^ to NatiL Gnd hdtc Sub.stat.on and at the southern end, to CHG&E's Rock Tavern Substa ion.   Doth Poi^s of 

^~ZT0Vf       eValUatCd UndCr a Smgle '"^nnectton Feasibility Study  bu  wi 1 be 
subject to two study agreements (one for each Transmission Owner). 

Tasks No. / Description 

1. 

2. 

Provide a proposed configuration and 
associated modeling information of the 
relevant Transmission Owners' Attachment 
Facilities as they integrate with Developer's 
Attachment Facilities to the NYISO and 
Developer (Consultant). 
Prepare power flow and short circuit cases for 
the study. 
Send cases to the Developer (Consultant) and 
relevant TransmissionOwners. 

Both Points Edic 

National 
Grid 

Rock 
Tavern 
CHG&E 

Conduct power flow analysis to complete the 
design of Attachment Facilities and identify 
any necessary System Upgrade Facilities 
("SUFs") from a power flow perspective and 
deliver to the NYISO and relevant 
Transmission Owners. 

NYISO 

Developer 
(Consultant) 

5. 

Conduct short circuit analysis to complete the 
design of Attachment Facilities and identify 
any necessary SUFs from a short circuit 
perspective and deliver to the NYISO and 
relevant Transmission Owners. 

Developer 
(Consultant) 

Conduct a preliminary review of local 
protection issues relative to the evaluation and 
design of Attachment Facilities and SUFs and 
deliver to the NYISO and Developer 
(Consultant). 

6.   Prepare good faith cost estimate of " 
Transmission Owner's Attachment Facilities 
and any identified SUFs and provide to the 
NYISO and Developer. 

National 
Grid 

CHG&E 

7.   Prepare study report and supporting 
documentation. 
Sent draft report to the NYISO and relevant 
Transmission Owners and for review. 

Developer 
(Consultant) 

National 
Gnd 

CHG&E 

NYTllGrid v 1 
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CIIG&E-! 8.   Review draft study report. NYISO 
National 

Grid 

Any Task allocated above to Transmission Owners will be performed by that Transmission 
Owner pursuant to the terms and conditions of the Technical Services Agreements between the 
NYISO and each Transmission Owner individually. In addition to the Tasks allocated above, the 
NYISO will review the study work performed by the Transmission Owners, and the 
Transmission Owners will review the work of the NYISO for the relevant Point of 
Interconnection. This review work will not be subject to billing under the Technical Services 
Agreement. The NYISO will have ultimate responsibility for the study report provided to the 
Developer. 

NVRi Grid v 3 
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EXHIBIT 3: 

STUDY COSTS 

Consistent with Section 6.1 of the LFFP, the NVISO, Niagara Mohawk Powe 
Corporation d/b/a National Grid ("National Grid"), and Central Hudson Gas & Elect... 
Corporation est.mate in good faith that the Interconnection Feasibility Study reviewing both 
1 oints of Interconnection will cost $80,000. 

Agreement f0,ltmiDB ^ Nati0nal Grid'S Labor Costs for serviccs Provided under this 

Technical Services S84.00/hr. to $141.00/hx. 
Management Services $82.00/hr. to $ 1 80.00/hr. 
VP S300/hr 

These costs are in effect for the period April 2005 through and including June 2006   To the 

MOHT   rTl      fS P^omancc ^services extend beyond June 2006, the costs are subject to 
update. Costs do not include any applicable sales tax. 

Agreemlm f0ll0WinB ^ the ratCS for ^ Serviccs to be P^vided by the N YISO under this 

VP/Director     S255.00/hr, 
All others        Sl75.00/hj. 

NyKIGridv.3 



APPENDIX 3 TO LFIP 

INTERCONNECTION SYSTEM RELIABILITY IMPACT STUDY AGREEMENT 

NEW YORK REGIONAL INTERCONNECT PROJECT 

THIS AGREEMENT is made and entered into this day of , 2006 by 
and among New York Regional Interconnect Inc., organized and existing under the laws of the 
State of New York, ("Developer,"), the New York Independent System Operator, Inc., a not-for- 
profit corporation organized and existing under the laws of the State of New York ("NYISO"), 
and Niagara Mohawk Power Corporation d/b/a National Grid a company organized and existing 
under the laws of the State of New York, ("Transmission Owner"). Developer, NY ISO and 
Transmission Owner each may be referred to as a "Party," or collectively as the "Parties." 

RECITALS 

WHEREAS, Developer is proposing to develop a Large Generating Facility or Merchant 
Transmission Facility, or capacity addition to an existing Generating Facility or Merchant 
Transmission Facility consistent with the Interconnection Request submitted by the Developer 
dated May 13, 2005; and 

WHEREAS, Developer desires to interconnect the Large Facility with the New York 
State Transmission System; 

WHEREAS, the NYISO has completed an Interconnection Feasibility Study (the 
"Feasibility Study") and provided the results of said study to the Developer (this recital to be 
omitted if neither the NYISO nor the Transmission Owner require the Feasibility Study); and 

WHEREAS, Developer has requested the NYISO to perform an Interconnection System 
Reliability Impact Study with the input and assistance of the Transmission Owner to assess the 
impact of interconnecting the Large Facility to the New York State Transmission System; 

NOW, THEREFORE, in consideration of and subject to the mutual covenants contained 
herein the Parties agreed as follows: 

1.0       When used in this Agreement, with initial capitalization, the terms specified shall 
have the meanings indicated in the NYISO's Commission-approved Standard 
Large Facility Interconnection Procedures. 

2.0       Developer elects and NYISO shall cause to be performed an Interconnection 
System Reliability Impact Study consistent with Section 7.0 of the Standard Large 
Facility Intc , >nnection Procedures in accordance with the NYISO OATT. The 
terms of Sections 7, 13.1 and 13.3 of the LFIP, as applicable, are hereby 
incorporated by reference herein. 

3.0      The scope of the Interconnection System Reliability Impact Study shall be subject 

NVRI Grid v.2 
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to the assumptions set forth in Attachment A to this Agreement. 

4.0      The Interconnection System Reliability Impact Study will be based upon the 
results of the Interconnection Feasibility Study, if conducted, and the technical 
information provided by Developer in the Interconnection Request, subject to any 
modifications in accordance with Section 4.4 of the LFIP. NYISO reserves the 
right to request additional information from Developer and Transmission Owner 
as may reasonably become necessary consistent with Good Utility Practice during 
the course of the SRIS and such additional information shall be provided in a 
prompt manner. If Developer modifies its designated Point of Interconnection, or 
the technical information provided in the Interconnection Request is modified the 
time to complete the Interconnection System Reliability Impact Study may be' 
extended. 

5.0      The Interconnection System Reliability Impact Study report shall provide the 
following information: 

identification of any circuit breaker short circuit capability limits exceeded 
as a result of the interconnection; 

identification of any thermal overload or voltage limit violations resulting 
from the interconnection; 

identification of any instability or inadequately damped response to 
system disturbances resulting from the interconnection and 

description and non-binding, good faith estimated cost of facilities 
required to interconnect the Large Facility to the New York State 
Transmission System and to address the identified short circuit, instability 
and power flow issues. ' 

6.0      The Developer shall provide a deposit of $50,000 for the performance of the 
Interconnection System Reliability Impact Study. The NYISO's good faith 
estimate for the time of completion of the Interconnection System Reliability 
Impact Study is 30 days from the NYISO's and Transmission Owner's receipt of 
the draft study report from the Developer, as described in Attachment A. 

Upon receipt of the Interconnection System Reliability Impact Study, NYISO 
shall charge and Developer shall pay to NYISO the actual costs of the 
Interconnection System Reliability Impact Study incurred by the NYISO and 
Transmission Owner, as computed on a time and materials basis in accordance 
with the rates attached hereto. 

Any difference between the deposit and the actual cost of the study shall be paid 
by or refunded to the Developer, as appropriate. 

NYRlGrkiv.2 
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7.0       Miscellaneous. 

7.1 Accuracy of Information. Except as Developer or Transmission Owner 
may otherwise specify in writing when they provide information to the 
NYISO under this Agreement, Developer and Transmission Owner each 
represent and warrant that the information it provides to NYISO shall be 
accurate and complete as of the date the information is provided. 
Developer and Transmission Owner shall each promptly provide NYISO 
with any additional infonnation needed to update information previously 
provided. 

7.2 Disclaimer of Warranty. In preparing the Interconnection System 
Reliability Impact Study, the Party preparing such study and any 
subcontractor consultants employed by it shall have to rely on information 
provided by the other Parties, and possibly by third parties, and may not 
have control over the accuracy of such information. Accordingly, neither 
the Party preparing the Interconnection System Reliability Impact Study 
nor any subcontractor consultant employed by that Party makes any 
warranties, express or implied, whether arising by operation of law, course 
of performance or dealing, custom, usage in the trade or profession, or 
otherwise, including without limitation implied warranties of 
merchantability and fitness for a particular purpose, with regard to the 
accuracy, content, or conclusions of the SR1S. Developer acknowledges 
that it has not relied on any representations or warranties not specifically 
set forth herein and that no such representations or warranties have formed 
the basis of its bargain hereunder. 

7.3 Limitation of Liability. In no event shall any Party or its subcontractor 
consultants be liable for indirect, special, incidental, punitive, or 
consequential damages of any kind including loss of profits, arising under 
or in connection with this Agreement or the Interconnection System 
Reliability Impact Study or any reliance on the Interconnection System 
Reliability Impact Study by any Party or third parties, even if one or more 
of the Parties or its subcontractor consultants have been advised of the 
possibility of such damages. Nor shall any Party or its subcontractor 
consultants be liable for any delay in delivery or for the non-performance 
or delay in performance of its obligations under this Agreement. 

7.4 Third-Party Beneficiaries. Without limitation of Sections 7.2 and 7.3 of 
this Agreement, Developer and Transmission Owner further agree that 
subcontractor consultants hired by NYISO to conduct or review, or to 
assist in the conducting or reviewing, an Interconnection System 
Reliability Impact Study shall be deemed third party beneficiaries of these 
Sections 7.2 and 7.3. 

NYRlGridv.2 
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7.5 Term and Termination. This Agreement shall be effective from the date 
hereof and unless earlier terminated.in accordance with this Section 7.5, 
shall continue in effect for a term of one year or until the Interconnection 
System Reliability Impact Study for Developer's Large Facility is 
completed [approved by the NYISO Operating Committee], whichever 
event occurs first. Developer or NYISO may terminate this Agreement 
upon the withdrawal of Developer's Interconnection Request under 
Section 3.6 of the LFIP. 

7.6 Governing Law. This Agreement shall be governed by and construed in 
accordance with the laws of the State of New York, without regard to any 
choice of laws provisions. 

7.7 Sevcrability.  In the event that any part of this Agreement is deemed as a 
matter of law to be unenforceable or null and void, such unenforceable or 
void part shall be deemed severablc from this Agreement and the 
Agreement shall continue in full force and effect as if each part was not 
contained herein. 

7.8 Counterparts. This Agreement may be executed in counterparts, and each 
counterpart shall have die same force and effect as the original instrument. 

7.9 Amendment. No amendment, modification or waiver of any term hereof 
shall be effective unless set forth in writing signed by the Parties hereto. 

7.10 Survival. All warranties, limitations of liability and confidentiality 
provisions provided herein shall survive the expiration or termination 
hereof. 

7.11 Independent Contractor. NYISO shall at all times be deemed to be an 
independent contractor and none of its employees or the employees of its 
subcontractors shall be considered to be employees of Developer or 
Transmission Owner as a result of this Agreement. 

7.12 No Implied Waivers. The failure of a Party to insist upon or enforce strict 
performance of any of the provisions of this Agreement shall not be 
construed as a waiver or relinquishment to any extent of such party's right 
to insist or rely on any such provision, rights and remedies in that or any 
other instances; rather, the same shall be and remain in full force and 
effect. 

7.13 Successors and Assigns. This Agreement, and each and every term and 
condition hereof, shall be binding upon and inure to the benefit of the 
Parties hereto and their respective successors and assigns. 

NYRIGriiiv,2 
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IN WITNESS THEREOF, the Parties have caused this Agreement to be duly executed 
by their duly authorized officers or agents on the day and year first above written. 

New York Independent System Operator, Inc. 

By: 

Title: 

Date: 

Niagara Mohawk Power Corporation d/b/a National Grid 

By:        

Title: 

Date: 

New York Regional Interconnect Inc. 

By:        

Title: 

Date: 

NYRIGridv.2 



Attachment A To Appendix 3 
Interconnection System Reliability Impact 

Study Agreement 

ASSUMPTIONS USED IN CONDUCTING THE 
INTERCONNECTION SYSTEM RELIABILITY IMPACT STUDY 

The Interconnection System Reliability Impact Study will be based upon the results of 
the Interconnection Feasibility Study, subject to any modifications in accordance with Section 
4.4 of the LF1P, and the tollowing assumptions: 

c   .•    T!\\DC^0p
1
Cr Wil1 indePeildcnt>y contract with a third party, in a manner consistent with 

Section 13.4 of the Large Facility Interconnection Procedures, to perform certain portions of the 
Interconnection System Reliability Impact Study, including the short circuit analysis stability 
analysis and power flow analysis, and to prepare the draft study report, as described in the 
Interconnection System Reliability Impact Study scope approved by the Operating Committee 
for this facility and, a draft of which is attached hereto as Exhibit I. The Developer will provide 
the draft study report and supporting documentation to the NYISO and Transmission Owner for 
review withm 60 days from the later of (a) approval by the NYISO's Operating Committee of the 
Interconnection System Reliability Impact Study scope for this facility, and (b) Developer 
receipt of the Base Case data necessary to perform the analyses from the NYISO   Developer's 
obligation to prov.de the draft study report and documentation within 60 days is a requirement of 

UTC^ 
FaC,llty Interconnection Procedures subject to Section 3.6 of those procedures   The 

NYISO and Transmission Owner estimate that they will both complete their review of the draft 
report w.thin 30 days from receipt. The NYISO and Transmission Owner shall provide services 
under this Interconnection System Reliability Impact Study Agreement in accordance with the 
rates provided in Exhibit 2. 

Designation of Point Of Interconnection and configuration to be studied. 

The Project will be connected, at the northern end, to National Grid's Edic Substation 
The Project s southerly termination will be at CHG&E's Rock Tavern Substation   The 
interconnection with CHG&E's Rock Tavern Substation will be subject to this agreement while 
the interconnection with National Grid's Edic Substation will be subject to a separate agreement 
involving National Grid. r s 

Designation of alternative Point(s) of Interconnection and configuration. 

N/A 



EXHIBIT 1: 
Draft#5 
8/21/06 

Scope of the System Reliability Impact Study for the 
New York Regional Interconnect HVDC 

Independent Transmission line 

Purpose 
The purpose of this study is to evaluate the impact of the proposed New York Regional 
Interconnect, Inc.'s ("NYRI"), 190 mile, high voltage direct current (HVDC) 
transmission line (the "Projecr) on the reliability of the New York State Transmission 
System. The Project will be connected, at the northern end, to Niagara Mohawk Power 
Corporation d/b/a National Grid's ("National Grid") Edic Substation. The Project's 
southerly termination will be at Central Hudson Gas & Electric Corporation's 
("CHG&E") Rock Tavem Substation. NYRI's HVDC line will operate at a maximum 
summer and winter rating of 1200 MW. Each converter station will be supplied with 
sufficient reactive compensation to supply its own reactive power needs. In addition, 
the Project now includes a static VAr compensator that will be located at the southern 
terminus and will provide -75 MVAr / + 300 MVAr of dynamic reactive power 
support. The Project will be located in the Town of Marcy in Oneida County, New 
York at the northern end and the Town of New Windsor in Orange County at the 
southern end. The Project is expected to be in commercial operation by summer 2011. 

The study will assess the impact of the Project on the base case power system, 
including potentially Affected Systems, and will provide a list of the facilities 
(Transmission Owners' Attachment Facilities and System Upgrade Facilities) required 
to make the interconnection and non-binding good faith estimates of cost and time to 
construct those facilities. The study will be conducted in accordance with the applicable 
NERC, NPCC, NYSRC, CHG&E, National Grid, and Affected Systems' reliability and 
design standards; and in accordance with applicable New York Independent System 
Operator ("NYISO"), CHG&E, and National Grid study guidelines, procedures and 
practices. 

Interconnection Plan 
The study will include a description of the proposed facilities and the conceptual design 
of the Interconnection to the transmission system. The description will include a one- 
line diagram depicting the proposed facilities and their integration with the existing 
facilities; See Appendix B for current Attachment Facility conceptual designs. 

.   Study Period 
The study will focus on the period of five years in the future. The study will be 
conducted usin/; applicable Power Flow, Short Circuit and Stability base cases provided 
by the Nv"~ C and will include the representation of other proposed projects listed in 
App^.^.x A. 

.   Study Area 
The study will evaluate the impact of the Project on the statewide bulk power system 
(Zones A through K). For the lower voltage transmission systems, the study will focus 



on the Points of Interconnection (Edic Substation in the north and Rock Tavern 
Substation in the south) and the surrounding underlying 69, 115 & 138 kV transmission 
systems within the Mohawk Valley Region (Zone E), the Hudson Valley Region (Zone 
G), and one bus into the adjacent Zones C, F and H. The analyses of these adjacent 
buses may result in the consideration of additional buses to be analyzed. 

Base Case Conditions 

The impact of the proposed Project will be evaluated for summer peak load, winter 
peak load, and light load for the following base case conditions. 

Casel - Base case without the Project. The base case will include the baseline system 
and the proposed projects listed in Appendix A. The Short Circuit base case will model 
all the projects as in-service. The Power Flow base case will normally model all 
projects in-service at full output, but may model some projects as out-of-scrvice or less 
than full output as necessary to establish a feasible base commitment and dispatch. 
Generation will be committed and dispatched in accordance with NYISO practices. 

Casc2 - Case 1 with the Project modeled at its full 1200 MW output in the North to 
South direction with a corresponding redispatch of upstate and downstatc generation 
(1200 MW increase upstate and 1200 MW decrease downstate). Again, generation will 
be committed and dispatched in accordance with NYISO practices." 

The above representation is based on an underlying assumption that the proposed 
HVDC facility will be utilized during periods that the parallel AC transmission between 
Edic and Rock Tavern is loaded at or near its normal transfer limit such that the AC 
transmission system may be constrained/ congested without operation of the HVDC 
facility. Also, based on that assumption, the Project will not be evaluated in the reverse 
(South to North) direction because it's highly unlikely that the parallel AC system 
would be constrained in that direction. In the event that this underlying assumption is 
discovered to be invalid, it may be necessary to evaluate the impact of the Project under 
other scenarios. 

Analysis 

Thermal, Voltage, Stability and Short Circuit analyses will be conducted to assess the 
performance of the power system within the Study Area, with and without the Project 
in accordance with applicable reliability standards and study practices. The analyses ' 
will determine the incremental impact of the project on the normal and emergency 
transfer limits of the Dysinger-East, West-Central, Volney-East, Moses-South Central- 
East, Total East, UPNY-SENY, UPNY-ConEd, ConEd Cable, LIRA Import NE-NY 
and PJM-NY interfaces. NYISO transfer limits will be evaluated in the predominant' 
west-to-east/north-to-south direction. The NE-NY and PJM-NY interfaces will be 
evaluated in both directions. Sufficient analyses will be conducted to determine the 
most limiting of the thermal, voltage, or stability limit under summer and winter peak 
load conditions. The incremental impact of the project on all New York inter-state and 
intra-state phase angle regulators also will be determined. Modifications to base cases 
during analyses, will be documented in the Study report. Harmonic analysis and net ' 
power factor analyses will be performed as part of the Facility Study. 



6.1 Power Flow Analyses 
Thermal and voltage analyses, using the PSS/E power flow or comparable 
program, will be performed for summer and winter peak load conditions in the 
Study Area. Initial lists of power flow contingencies for thermal and voltage 
analysis to be performed will be developed and agreed upon among the 
Developer, the NY1SO, Cl IG&E, National Grid, and Affected Systems prior to 
the commencement of any power flow analyses; the analyses of these 
contingencies may result in the consideration of additional contingencies. 

6.2 Stability Analysis 
Stability analysis will be performed, for summer peak and light load conditions, 
to determine the impact of the Project on system performance within the Study 
Area. This analysis will evaluate the perfonnance of the system for normal 
criteria contingencies, and will address issues including, but not limited to, 
transient stability, dynamic stability (i.e. damping), critical clearing time, 
coordination of protection and control systems, and performance of any Special 
Protection Systems that may be affected. An initial list of stability 
contingencies to be performed will be developed and agreed upon among the 
Developer, the NYISO, CHG&E, National Grid, and Affected Systems prior to 
the commencement of the stability analysis; the analyses of these contingencies 
may result in the consideration of additional contingencies. 

6.3 Short Circuit Analysis 
Short Circuit analysis will be performed to evaluate the impact of the Project on 
system protection and adequacy of existing circuit breakers, other fault current 
interrupting devices, and related equipment in the study area. This analysis will 
be performed in accordance with the NYISO Guideline for Fault Current 
Assessment and CHG&E, National Grid, and Affected System criteria as 
applicable. 

6.4 Extreme Contingency Assessment 
The study will evaluate representative extreme contingencies within the Study 
Area, discuss significant load flow and stability analyses, showing the base case 
and post-fault conditions in the Study Area, and report on pre- and post-Project 
system response for the most severe contingencies, as specified in Section 7.0 of 
the NPCC Basic Criteria, entitled "Extreme Contingency Assessment". An 
initial list of extreme contingencies to be performed will be developed and 
agreed upon among the Developer, the NYISO, CHG&E, National Grid, and 
Affected S>siems prior to the commencement of the extreme contingency 
analysis; the analyses of these contingencies may result in the consideration of 
additiom! contingencies. 

7.   Modeling Assumptions 

7.1       Phase angle regulators ("PARs"), switched shunts, and LTC transformers will 
be modeled as regulating pre-contingency and non-regulating post-contingency. 
The study will use PAR schedules established by the NYISO in coordination 
with the neighboring ISOs through the NERC and NPCC base case 
development processes, and were modeled in the NYISO FERC 715 power flow 



• 

base cases filed in 2005. 

7.2 SVC and FACTS devices will be set to zero prc-contingcncy and allowed to 
operate to full range post-contingency. 

7.3 In order to determine transfer limits, the analysis will simulate generation rc- 
dispatchcs according to the standard proportions used in NYISO transmission 
planning and operating studies, for NYISO interfaces. Where applicable, for 
local (Transmission Owner) interfaces, generation re-dispatching will be done 
in accordance with Transmission Owner standards and practices. The assumed 
locations for adjusting generation for evaluating transfer limits of the various 
interfaces arc as follows: 

i .  

• 

Interface Locations for 
Increasing Generation 

Locations for 
Decreasinq Generation 

Central East, Total East, 
UPNY-SENY, UPNY- 
ConEd, ConEd Cable 

-30% Ontario 
-70% Upstate NY 

-93% New York City 
-7% Long Island 

Dysinger-East, West- 
Central, Volney-East 

100% Ontario (Toronto) -93% New York City 
-7% Long Island 

Moses-South 100% North (Zone D) -70% Western New York 
-30% New York City 

LIPA Import -75% New York City 
-25% Hudson (Zone G) 

100% Long Island 

NYISO - PJM -70% Downstate 
-30% Upstate 

-70% Eastern PJM 
-30% West/Central PJM 

NYISO-ISONE -50% Ontario 
-50% Quebec 

-50% Northern NE 
-50% Southern NE 

• 

  1 

8. System Upgrade Facilities 
If study results indicate that the Project, as proposed, would result in violations of 
reliability standards, analyses will be performed to identify any System Upgrade 
Facilities (SUFs) that would be required to meet the NYlSO's Minimum 
Interconnection Standard. 

9. Cost Estimates of Facilities/Time to Construct 
A description of facilities (Transmission Owners' Attachment Facilities and System 
Upgrade Facilities, if any) required to interconnect the Project to the New York State 
Transmission System, and non-binding good faith estimates of cost and time to 
construct those facilities, will be provided. 

10. Report 
A report will be prepared, following the report outline (as applicable) specified in the 



NY1S0 Transmission Planning Guideline #1.0. The report will document the 3 phase, 
L-G and LL-G fault current level changes greater than 100 Amps in the study area and 
document the short circuit models used to represent the project.' The report shall also 
document the project transformer namcplate rating, winding ratings, configurations and 
design impedances. Where local generation commitment and/or dispatch was changed 
to reduce or eliminate a violation, the study report will document the relationships 
between the violation, Project flow and local generation dispatch, and discuss how 
operating procedures may be implemented to secure the impacted transmission facility. 



Appendix A 

List of Other Proposed Projects to be Modeled in the Base Case 
For 

New York Regional Interconnect HVDC 

Queue 

Pos. 

IS 

I') 

(.9 

'10 

')\ 

94 

I Oft 

1(17 

113 

117 

119 

125 

i:7A 

135 

136 

139 

141 

142 

143 

144 

146 

147 

150 

152 

153 

155 

156 

157 

160 

161 

163 

164 

166 

Developer/Project Name 

NYPA I'olcni Prnjoct 

NYC Knt-ryy Kent Avc 

KcySpan Spagnoli RoaJ CC L'nit 

Conlid East River Rcpmvcring 

SCS .Astoria Energy 

lr"riisiar LMA Lockport II 

Bcsicoip liinpirc Siaic Newsprint 

Foifistar VP 

Fortistar VAN 

I'SUG Cross Hudson Project 

Atlaniic Energy Ncpnmc PJM-LI DC 

Calpine J1:K Expansion 

TransGas Energy 

Caithness Long Island 

Global Winds Pniiishnrgh Project 

Cliaii(aiii)ua Windpower Project 

ECOGEN Prattsburgh Wind Farm 

Linden VFT Inter-Tic 

Airtriclty Munnsville 

UPC Wind Canandaiyua Wind 

Rochester Transmission Project 

Entergy Indian Point 3 Uprate 

Flat Rock Wind Power 

Ainricitv Hansville Wind 

Constellation Ginna Plant L'prale 

Invencrgy High Sheldon Wind farm 

Con Edison Mott Haven Substation 

NY Windpower West Hill Windfann 

Reunion Power Cherry Valley Wind 

Invenergy Stamford Wind 

CnnEd Sprain Brook-Sherman Crk (M-29) 

Invcnergy Canisteo Hills Windfami 

AREC Fairlleld Wind Project 

Orion Energy NY 1 

AREC Burke Wind Project 

NY Windpower Marble River Wind Project 

Clipper Windpower Pine Hills Wind Project 

FPL Energy Long Island Offshore Wind 

AES New York St. Lawrence Wind Farm 

Size 
(.VIW) 

500 

79.9 

250 

:sx 

1000 

7rJ.9 

660 

79.9 

79.9 

550 

660 

45 

I 11)0 

310 

75 

79.5 

300 

40 

81 

N/A 

300 

50 

198 

N/A 

40 

70 

129 

500 

149 

120 

100 

M)2 

84 

100 

140 

130      [ 

Queue 

Pos. 

I6(i 

169 

170 

171 

172 

173 

174 

175 

177 

179 

180 

IS2 

185 

1X6 

187 

189 

19(1 

Develuper/Project Name 

jjairy Hills Wind Farm 

Batavia Wind Fan 

Machias Wind Farm 

Climoii County Wind Farm 

Noble Clinton Windpark 

Noble Bliss Windpark 

Noble Altona Windpark 

Noble Ellcnburg Windpark 

Noble Wethersticld Windpark 230k V option 

Noble Allegany Windpark 

Noble Malone Windpark 

Invcnergy Buffalo Rd. Wind Farm 230 kV 

Evcrpower Howard Wind 

NYPA Blenheim Gilhoa Storage 

Community Energy Jordanville Wind 

NY Windpower North Slope Wind 

PPM Energy Clayion Wind 

PPM Energy Mixer Road Wind 

Si/c 
(M\V) 

132 

90.S 

90 

134 

80 

99 

79.5 

129 

99 

159 

165 

i:o 

150 

109.5 

132 

66 
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CONNECTION TO NYRI 
SOUTHERN CONVERTER   -*- 

STATION 345KV AC BUS 

NOTE: 
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EXHIBIT 2: 

STUDY COSTS 

The following arc the estimated rate for services and related charges to be provided by 
Transmission Owner under this Agreement: 

Technical Services S87.00/lir. to S145.00/hr. 
Management Services S84.00/hr. to S185.00/hr. 
VP S310/hr 

These costs are in effect for the period June 2006 through and including March 
31, 2007. To the extent National Grid's performance of services extend beyond 
March 31, 2007, the costs are subject to update. Costs do not include any 
applicable sales tax. 

The following are the rates for the services to be provided by the N YISO under this Agreement: 

VP/Director    S265.00/lir. 
All others        SI90.00/hr. 

These rates are for work performed by the NYISO during 2006. The rates for work 
performed after December 31, 2006 are subject to adjustment. 

NYRI Grid v.2 



APPENDIX 3 TO LFIP 

INTERCONNECTION SYSTEM RELIABILITY IMPACT STUDY AGREEMENT 

NEW YORK REGIONAL INTERCONNECT PROJECT 

THIS AGREEMENT is made and entered into this day of , 2006 by 
and among New York Regional Interconnect Inc., organized and existing under the laws of the 
State of New York, ("Developer,"), the New York Independent System Operator, Inc., a not-for- 
profit corporation organized and existing under the laws of the State of New York ("NYISO"), 
and Central Hudson Gas and Electric Corporation a corporation organized and existing under the 
laws of the State of New York, ("Transmission Owner"). Developer, NY1SO and Transmission 
Owner each may be referred to as a "'Party," or collectively as the "Parties." 

RECITALS 

WHEREAS, Developer is proposing to develop a Large Generating Facility or Merchant 
Transmission Facility, or capacity addition to an existing Generating Facility or Merchant 
Transmission Facility consistent with the Interconnection Request submitted by the Developer 
dated May 13, 2005; and 

WHEREAS, Developer desires to interconnect the Large Facility with the New York 
State Transmission System; 

WHEREAS, the NYISO has completed an Interconnection Feasibility Study (the 
"Feasibility Study") and provided the results of said study to the Developer (this recital to be 
omitted if neither the NYISO nor the Transmission Owner require the Feasibility Study); and 

WHEREAS, Developer has requested the NYISO to perform an Interconnection System 
Reliability Impact Study with the input and assistance of the Transmission Owner to assess the 
impact of interconnecting the Large Facility to the New York State Transmission System; 

NOW, THEREFORE, in consideration of and subject to the mutual covenants contained 
herein the Parties agreed as follows: 

1.0       When used in this Agreement, with initial capitalization, the terms specified shall 
have the meanings indicated in the NYISO's Commission-approved Standard 
Large Facility Interconnection Procedures. 

2.0       Developer . Lcis and NYISO shall cause to be performed an Interconnection 
Sy-:::;ri Rcliabi!;  - Impact Study consistent with Section 7.0 of the Standard Large 
Facitify Ini^omiection Procedures in accordance with the NYISO OATT. The 
Jcrms of Sections 7, 13.1 and 13.3 of the LFIP, as applicable, are hereby 
incorporated by reference herein. 

3.0      The scope of the Interconnection System Reliability Impact Study shall be subject 

NYRlCtntral Hudson v.3 
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APPENDIX 3 TO LFIP 
INTERCONNECTION SYSTEM RELIABILITY IMPACT 

STUDY AGREEMENT 
(Page 2) 

to the assumptions set forth in Attachment A to this Agreement. 

The Interconnection System Reliability Impact Study will be based upon the 
results ot the Interconnection Feasibility Study, if conducted, and the technical 
information provided by Developer in the Interconnection Request, subject to any 
modilications in accordance with Section 4.4 of the LFIP. NYISO reserves the 
right to request additional information from Developer and Transmission Owner 
as may reasonably become necessary consistent with Good Utility Practice during 
the course of the SRIS and such additional information shall be provided in a 
prompt manner. If Developer modifies its designated Point of Interconnection or 
the technical mtormation provided in the Interconnection Request is modified the 
time to complete the Interconnection System Reliability Impact Study may be' 
extended. 

5.0       The Interconnection System Reliability Impact Study report shall provide the 
following information: 

identification of any circuit breaker short circuit capability limits exceeded 
as a result of the interconnection; 

identification of any thermal overload or voltage limit violations rcsultins 
Irom the interconnection; 

identification of any instability or inadequately damped response to 
system disturbances resulting from the interconnection and 

description and non-binding, good faith estimated cost of facilities 
required to interconnect the Large Facility to the New York State 
Transmission System and to address the identified short circuit, instability 
and power flow issues. 

6.0      The Developer shall provide a deposit of 550,000 for the performance of the 
Interconnection System Reliability Impact Study. The NYISO's good faith 
estimate for the time of completion of the Interconnection System Reliability 
Impact Study is 30 days from the NYISO's and Transmission Owner's receipt of 
the draft study report from the Developer, as described in Attachment A. 

Upon receipt of the Interconnection System Reliability Impact Study NYISO 
shall charge and Developer shall pay to NYISO the actual costs of the 
Interconnection System Reliability Impact Study incurred by the NYISO and 
Transmission Owner, as computed on a time and materials basis in accordance 
with the rates attached hereto. 

Any difference between the deposit and the actual cost of the study shall be paid 
by or refunded to the Developer, as appropriate. 

NYRl Central Hudson vj 
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INTERCONNECTION SYSTEM RELIABILITY IMPACT 

STUDY AGREEMENT 
(Page 3) 

7.0       Miscellaneous. 

7.1 Accuracy of Information. Except as Developer or Transmission Owner 
may otherwise specify in writing when they provide information to the 
NYISO under this Agreement, Developer and Transmission Owner each 
represent and warrant that the information it provides to NYISO shall be 
accurate and complete as of the date the information is provided. 
Developer and Transmission Owner shall each promptly provide NYISO 
with any additional information needed to update information previously 
provided. 

7.2 Disclaimer of Warranty. In preparing the Interconnection System 
Reliability Impact Study, the Party preparing such study and any 
subcontractor consultants employed by it shall have to rely on infonnation 
provided by the other Parties, and possibly by third parties, and may not 
have control over the accuracy of such information. Accordingly, neither 
the Party preparing the Interconnection System Reliability Impact Study 
nor any subcontractor consultant employed by that Party makes any 
warranties, express or implied, whether arising by operation of law, course 
of performance or dealing, custom, usage in the trade or profession, or 
otherwise, including without limitation implied warranties of 
merchantability and fitness for a particular purpose, with regard to the 
accuracy, content, or conclusions of the SRIS. Developer acknowledges 
that it has not relied on any representations or warranties not specifically 
set forth herein and that no such representations or warranties have formed 
the basis of its bargain hereunder. 

7.3 Limitation of Liability. In no event shall any Party or its subcontractor 
consultants be liable for indirect, special, incidental, punitive, or 
consequential damages of any kind including loss of profits, arising under 
or in connection with this Agreement or the Interconnection System 
Reliability Impact Study or any reliance on the Interconnection System 
Reliability Impact Study by any Party or third parties, even if one or more 
of the Parties or its subcontractor consultants have been advised of the 
possibility of such damages. Nor shall any Party or its subcontractor 
consultants be liable for any delay in delivery or for the non-performance 
or delay in performance of its obligations under this Agreement. 

7.4 Third-Party Beneficiaries. Without limitation of Sections 7.2 and 7.3 of 
this Agreement, Developer and Transmission Owner further agree that 
subcontractor consultants hired by NYISO to conduct or review, or to 
LL.i.sL in the conducting or reviewing, an Interconnection System 
Reliability Impact Study shall be deemed third party beneficiaries of these 
Sections 7.2 and 7.3. 

NYRI Central Hudson v.3 
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(Page 4) 

7.5 Term and Termination. This Agreement shall be effective from the date 
hereof and unless earlier terminated in accordance with this Section 7.5, 
shall continue in effect for a term of one year or until the Interconnection 
System Reliability impact Study for Developer's Larijc Facility is 
completed [approved by the NYISO Operating Committee], whichever 
event occurs first. Developer or NYISO may terminate this Agreement 
upon the withdrawal of Developer's Interconnection Request under 
Section 3.6 of the LFIP. 

7.6 Governing Law. This Agreement shall be governed by and construed in 
accordance with the laws of the State of New York, without regard to any 
choice ot laws provisions. 

7 7       Sevcrability. In the event that any part of this Agreement is deemed as a 
matter ot law to be unenforceable or null and void, such unenforceable or 
void part shall be deemed severable from this Agreement and the 
Agreement shall continue in full force and effect as if each part was not 
contained herein. 

7.8 Counterparts. This Agreement may be executed in counterparts, and each 
counterpart shall have the same force and effect as the original instrument. 

7.9 Amendment. No amendment, modification or waiver of any term hereof 
shall be effective unless set forth in writing signed by the Parties hereto. 

7.10 Survival. All warranties, limitations of liability and confidentiality 
provisions provided herein shall survive the expiration or termination 
hereof. 

7.11 Independent Contractor. NYISO shall at all times be deemed to be an 
independent contractor and none of its employees or the employees of its 
subcontractors shall be considered to be employees of Developer or 
Transmission Owner as a result of this Agreement. 

No Implied Waivers. The failure of a Party to insist upon or enforce strict 
performance of any of the provisions of this Agreement shall not be 
construed as a waiver or relinquishment to any extent of such party's right 
to insist or rely on any such provision, rights and remedies in that or any 
other instances; rather, the same shall be and remain in full force and 
effect. 

7.12 

7.13 Successors and Assigns. This Agreement, and each and every term and 
condition hereof, shall be binding upon and inure to the benefit of the 
Parties hereto and their respective successors and assigns. 

NYRI Central Hudson v.3 
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[N WITNESS THEREOF, the Parties have caused this Agreement to be duly executed 
by their duly authorized olTiccrs or agents on the day and year first above written. 

New York Independent System Operator, Inc. 

By:        

Title: 

Date: 

Central Hudson Gas and Electric Corporation 

By:        

Title:     

Date:     

New York Regional Interconnect Inc. 

By:  

Title: 

Date: 

NYRICemral Hudson v.3 



Attachment A To Appendix 3 
Interconnection System Reliability Impact 

Study Agreement 

ASSUMPTIONS USED IN CONDUCTING THE 
INTERCONNECTION SYSTEM RELIABILITY IMPACT STUDY 

The Interconnection System Reliability Impact Study will be based upon the results of 
the Interconnection Feasibility Study, subject to any modifications in accordance with Section 
4.4 ol the LFIP, and the following assumptions: 

c   f •    ^DC
f
VC'Tr Wil1 indcPcndent|y ^ntract with a third party, in a manner consistent with 

Section 13.4 of the Large Facility Interconnection Procedures, to perform certain portions of the 
Interconnection System Reliability Impact Study, including the short circuit analysis stability 
analysis and power flow analysis, and to prepare the draft study report, as described in the 
Interconnection System Reliability Impact Study scope approved by the Operating Committee 
for this facility and, a draft of which is attached hereto as Exhibit 1. The Developer will provide 
the draft study report and supporting documentation to the NYISO and Transmission Owner for 
review within 60 days from the later of (a) approval by the NYISO's Operating Committee of the 
Interconnection System Reliability Impact Study scope for this facility, and (b) Developer 
receipt ol the Base Case data necessary to perform the analvses from the NYISO   Developer's 
obligation to provide the draft study report and documentation within 60 days is a requirement of 

v5,LeaAge FaClllty ,nterconnection Procedures subject to Section 3.6 of those procedures   The 
NYISO and Transmission Owner estimate that they will both complete their review of the draft 
report within 30 days from receipt. The NYISO and Transmission Owner shall provide services 
under this Interconnection System Reliability Impact Study Agreement in accordance with the 
rates provided in Exhibit 2. 

Designation of Point of Interconnection and configuration to be studied. 

The Project will be connected, at the northern end, to National Grid's Edic Substation 
The Project's southerly termination will be at CHG&E's Rock Tavern Substation   The 
interconnection with CHG&E's Rock Tavern Substation will be subject to this agreement while 
the interconnect.on with National Grid's Edic Substation will be subject to a separate agreement 
involving National Grid. r & « 

Designation of alternative Point(s) of Interconnection and configuration. 

N/A 

NYRl Central Hudson v.3 



EXHIBIT 1: 
Draft#5 
8/21/06 

Scope of the System Reliability Impact Study for the 
New York Regional Interconnect HVDC 

Independent Transmission line 

1,   Purpose 
The purpose of this study is to evaluate the impact of the proposed New York Regional 
Interconnect, Inc.'s ("NYRI"), 190 mile, high voltage direct current (HVDC) 
transmission line (the "Project") on the reliability of the New York State Transmission 
System. The Project will be connected, at the northern end, to Niagara Mohawk Power 
Corporation d/b/a National Grid's ("National Grid") Edic Substation. The Project's 
southerly termination will be at Central Hudson Gas & Electric Corporation's 
("CHG&E") Rock Tavern Substation. NYRI's HVDC line will operate at a maximum 
summer and winter rating of 1200 MW. Each converter station will be supplied with 
sufficient reactive compensation to supply its own reactive power needs. In addition, 
the Project now includes a static VAr compensator that will be located at the southern 
terminus and will provide -75 MVAr / + 300 MVAr of dynamic reactive power 
support. The Project will be located in the Town of Marcy in Oneida County, New 
York at the northern end and the Town of New Windsor in Orange County at the 
southern end.  The Project is expected to be in commercial operation by summer 2011. 

The study will assess the impact of the Project on the base case power system, 
including potentially Affected Systems, and will provide a list of the facilities 
(Transmission Owners' Attachment Facilities and System Upgrade Facilities) required 
to make the interconnection and non-binding good faith estimates of cost and time to 
construct those facilities. The study will be conducted in accordance with the applicable 
NERC, NPCC, NYSRC, CHG&E, National Grid, and Affected Systems' reliability and 
design standards; and in accordance with applicable New York Independent System 
Operator (NYISO"), CHG&E, and National Grid study guidelines, procedures and 
practices. 

2. Interconnection Plan 
The study will include a description of the proposed facilities and the conceptual design 
of the Interconnection to the transmission system. The description will include a one- 
line diagram depicting ihe proposed facilities and their integration with the existing 
facilities; See Appendix B for current Attachment Facility conceptual designs. 

3. Stv • 
..^y will focus on the period of five years in the future. The study will be 

conducted using applicable Power Flow, Short Circuit and Stability base cases provided 
J NYISO and will include the representation of other proposed projects listed in 

Appendix A. 

4. Study Area 
The study will evaluate the impact of the Project on the statewide bulk power system 
(Zones A through K). For the lower voltage transmission systems, the study will focus 
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on the Points of Interconnection (Edic Substation in the north and Rock Tavern 
Substation in the south) and the surrounding underlying 69. 115 & 138 kV transmission 
systems within the Mohawk Valley Region (Zone E), the Hudson Valley Rccion (Zone 
G), and one bus into the adjacent Zones C, F and H. The analyses of these adjacent 
buses may result in the consideration of additional buses to be analyzed, 

5. Base Case Conditions 

The impact of the proposed Project will be evaluated for summer peak load, winter 
peak load, and light load for the following base case conditions. 

CascJ. - Base case without the Project. The base case will include the baseline system 
and the proposed projects listed in Appendix A. The Short Circuit base case willmodel 
all the projects as in-service. The Power Flow base case will normally model all 
projects in-service at full output, but may model some projects as out-of-service or less 
than lull output as necessary to establish a feasible base commitment and dispatch. 
Generation will be committed and dispatched in accordance with NYISO practices. 

Casc2 - Case I with the Project modeled at its ftill 1200 MW output in the North to 
South direction with a corresponding rcdispatch of upstate and downstate veneration 
(1200 MW increase upstate and 1200 MW decrease downstate). Again, generation will 
be committed and dispatched in accordance with NYISO practices. 

The above representation is based on an underlying assumption that the proposed 
HVDC facility will be utilized during periods that the parallel AC transmission between 
Edic and Rock Tavern is loaded at or near its normal transfer limit such that the AC 
transmission system may be constrained / congested without operation of the HVDC 
facility. Also, based on that assumption, the Project will not be evaluated in the reverse 
(South to North) direction because it's highly unlikely that the parallel AC system 
would be constrained in that direction. In the event that this underlying assumption is 
discovered to be invalid, it may be necessary to evaluate the impact of the Project under 
other scenarios. 

6. Analysis 

Thermal, Voltage, Stability and Short Circuit analyses will be conducted to assess the 
performance of the power system within the Study Area, with and without the Project 
in accordance with applicable reliability standards and study practices. The analyses ' 
will determine the incremental impact of the project on the normal and emergency 
transfer limits of the Dysinger-East, West-Central, Volney-East. Moses-South Central- 
East, Total East, UPNY-SENY, UPNY-ConEd, ConEd Cable, LIPA Import NE-NY 
and PJM-NY interfaces. NYISO transfer limits will be evaluated in the predominant' 
west-to-east/north-to-south direction. The NE-NY and PJM-NY interfaces will be 
evaluated in both directions. Sufficient analyses will be conducted to determine the 
most limiting of the thermal, voltage, or stability limit under summer and winter peak 
load conditions. The incremental impact of the project on all New York inter-state and 
intra-statc phase angle regulators also will be determined. Modifications to base cases 
during analyses, will be documented in the Study report. Harmonic analysis and net ' 
power factor analyses will be performed as part of the Facility Study. 
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6.1 Power Flow Analyses 
Thermal and voltage analyses, using the PSS/E power flow or comparable 
program, will be performed for summer and winter peak load conditions in the 
Study Area. Initial lists of power flow contingencies for thermal and voltage 
analysis to be performed will be developed and agreed upon among the 
Developer, the NY1SO, CMG&E, National Grid, and Affected Systems prior to 
the commencement of any power flow analyses; the analyses of these 
contingencies may result in the consideration of additional contingencies. 

6.2 Stability Analysis 
Stability analysis will be performed, for summer peak and light load conditions, 
to determine the impact of the Project on system performance within the Study 
Area. This analysis will evaluate the performance of the system for normal 
criteria contingencies, and will address issues including, but not limited to, 
transient stability, dynamic stability (i.e. damping), critical clearing time, 
coordination of protection and control systems, and performance of any Special 
Protection Systems that may be affected. An initial list of stability 
contingencies to be performed will be developed and agreed upon among the 
Developer, the NYISO, CHG&E, National Grid, and Affected Systems prior to 
the commencement of the stability analysis; the analyses of these contingencies 
may result in the consideration of additional contingencies. 

6.3 Short Circuit Analysis 
Short Circuit analysis will be performed to evaluate the impact of the Project on 
system protection and adequacy of existing circuit breakers, other fault current 
interrupting devices, and related equipment in the study area. This analysis will 
be performed in accordance with the NYISO Guideline for Fault Current 
Assessment and CHG&E, National Grid, and Affected System criteria as 
applicable. 

6.4 Extreme Contingency Assessment 
The study will evaluate representative extreme contingencies within the Study 
Area, discuss significant load flow and stability analyses, showing the base case 
and post-fault conditions in the Study Area, and report on pre- and post-Project 
system response for the most severe contingencies, as specified in Section 7.0 of 
the NPCC Basic Criteria, entitled "Extreme Contingency Assessment". An 
initial list of extreme contingencies to be performed will be developed and 
agreed upon among the Developer, the NYISO, CHG&E, National Grid, and 
Affected Systems prior to the commencement of the extreme contingency 
analysis; the analyses of these contingencies may result in the consideration of 
additional contingencies. 
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Modeling Assumptions 

7.1 Phase angle regulators C'PARs"), switched shunts, and LTC transformers will 
be modeled as regulating pre-contingency and non-rouulating post-contingency 
I he study will use PAR schedules established by the NYISO in coordination 
with the neighboring ISOs through the NERC and NPCC base case 
development processes, and were modeled in the NYISO FERC 715 power How 
base cases filed in 2005. 

7.2 SVC and FACTS devices will be set to zero pre-contingency and allowed to 
operate to full range post-contingency. 

7.3       I n order to determine transfer limits, the analysis will simulate generation re- 
dispatchcs according to the standard proportions used in NYISO transmission 
planning and operating studies, for NYISO interfaces. Where applicable, for 
local (Transmission Owner) interfaces, generation re-dispatching will be done 
in accordance with Transmission Owner standards and practices. The assumed 
locations tor adjusting generation for evaluating transfer limits of the various 
intertaecs are as follows: 

Interface 

Central East, Total East, 
UPNY-SENY, UPNY- 
ConEd, ConEd Cable 
Dysinger-East, West- 
Central, Volney-East 

Locations for 
Increasing Generation 

-30% Ontario 
-70% Upstate NY 

Locations for 
Decreasing Generation 

-93% New York City 
~7% Long Island 

100% Ontario (Toronto) 

Moses-South 

LIRA Import 

NYISO-PJM 

NYISO-ISONE 

100% North (Zone D) 

-75% New York City 
-25% Hudson (Zone G) 

-70% Downstate 
-30% Upstate 

-50% Ontario 
-50% Quebec 

-93% New York City 
-7% Long Island 

-70% Western New York 
-30% New York City 

100% Long Island 

-70% Eastern PJM 
-30% West/Central PJM 

-50% Northern NE 
-50% Southern NE 

8.   System Upgrade Facilities 
If study results indicate that the Project, as proposed, would result in violations of 
reliability standards, analyses will be performed to identify any System Upgrade 
Facilities (SUFs) that would be required to meet the NYISO's Minimum 
Interconnection Standard. 
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9.   Cost Estimates of Facilities/Time to Construct 
A description of facilities (Transmission Owners' Attachment Facilities and System 
Upgrade Facilities, if any) required to interconnect the Project to the New York State 
Transmission System, and non-binding good faith estimates of cost and time to 
construct those facilities, will be provided. 

10. Report 
A report will be prepared, following the report outline (as applicable) specified in the 
NYFSO Transmission Planning Guideline #1.0. The report will document the 3 phase. 
L-G and LL-G fault current level changes greater than 100 Amps in the study area and 
document the short circuit models used to represent the project. The report shall also 
document the project transformer nameplate rating, winding ratings, configurations and 
design impedances. Where local generation commitment and/or dispatch was changed 
to reduce or eliminate a violation, the study report will document the relationships 
between the violation, Project flow and local generation dispatch, and discuss how 
operating procedures may be implemented to secure the impacted transmission facility. 
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Appendix A 

List of Other Proposed Projects to be Modeled in the Base Case For 
New York Regional Interconnect HVDC 

Queue 
I'os. OcvclopiT/Prtiject Numc Si/e 

(,M\V) 
IS KYPA Poletli I'rojccl 500 

I1) NYC finerjiy Kciu Avc 7').') 

20 KcySpan Spagnoli Road CC Unit 250 

25 C.Diiliil l;aM River Kt-iicnvcriiH! 2.SS 
31 SCS Aslitria lincrjiv 1000 

ft? l-onistar LMA Lockporl II 7'.l.9 
ny Uesicorp l-itipire Slaic Newsprint 660 

'JO I'onistar Vl* 79.9 

')! l-'mtistar VAN 79.9 

')3 I'SFG Cross Hudson Project 550 

'14 Allanlk Energy Neptune PJM-L1 DC 660 

•Hi Calpine JFK Expansion 45 
10ft TransGas Eneryy 1100 

107 Caithness Long Island 310 

113 Global Winds Prattsburyh Pniiect 75 

1 17 Chauluuqu:i W'indpower Projeel 50 
1 I'l HCOGEN Praitshurgh Wind Farm 79.5 

125 Linden VFT Inter-'l'ie 300 
127A Ainriciiy Munnsiille 4(1 

135 L'l'C Wind Caiiandaigua Wind 81 

136 Rochester Transmission Project N/A 

139 llntcrgy Indian Point 3 L'prute 38 
141 I'lat Rock Wind Power 300 

142 Ainrieity Hartsville Wind 50 

143 Constellation Ginna Plant Upraie 95 
144 Invenergy High Sheldon Windfann 198 

146 Con Edison Mott Haven Substation N/A 

147 NY Windpower West Hill Windfann 40 

150 Reunion Power Cherry Valley Wind 70 

152 Invenergy Stamford Wind 129 

153 ConEd Sprain Brook-Sherman Crk lM-29) 500 

155 Invenergy Canistco Hills Windfann 149 

156 AREC Fairticld Wind Project 120 

157 Orion Energy NY 1 100 

160 AREC Burke Wind Project 102 

161 NY Windpower Marble River Wind I'rojccl 84 

163 Clipper Windpower Pine Hills Wind Project 100 

164 FPL Energy Long Island Offshore Wind 140 

166 AES New York St. Lawrence Wind Farm 130 

168 Dairy Hills Wind Farm 132 

16') Halav ia Wind Farm 90.8 

170 Machias Wind Farm 90 

Queue 
Pos. 

171 

i72 

173 

174 

175 

177 

179 

1X0 

IS2 

185 

186 

1S7 

189 

I 90 

Developer/Project Nume 

Clinton County Wind Fann 

Noble Clinton Wiiulpark 

Noble Bliss Windpark 

Noble Altona Windpark 

Noble Ellenburg Windpark 

Noble Wetlierstleld Wmdpark 230kV option 

Noble Allegany Windpark 

Noble Malone Windpark 

Invenergy Buffalo Rd. Wind Farm 230 kV 

Everpower Howard Wind 

NYPA Blenheim Gilboa Storage 

Conimunity Energy Jordanville Wind 

NY Windpower North Slope Wind 

PPM Energy Clayton Wind 

PPM Energy Mixer Road Wind 

Si/e 
(MVV) 

134 

80 

71 

79.5 

129 

99 

159 

165 

120 

150 

109.5 
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F.\HIB1T2: 

STUDY COSTS 

The following are the estimated rate for services and related charges to be provided by 
1 ransmission Owner under this Agreement; ^ 

Technical Services: S85 - $140 per hour 
Management Services: S85 - $ 175 per hour 

The following arc the rates for the services to be provided by the NYISO under this Agreement: 

VP/Director    S265.00/hr. 
All others        $190.00/hr. 

_     These rates are for work performed by the NYTSO during 2006. The rates for work 
performed after December 31, 2006 are subject to adjustment. 
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2.'33,'20O7 

NVRI - 400 kV HVDC Projocl 

^^                                 Rough Order of Magnitude (ROM) Cost Estimate 

lllnL"!: TT l^T ^T^" S,a"0n AC Yard and EDIC Subs,a»io" ^ing XLPE Cable (Structures and Equip. 
beyond the Potheads w.thm Substation are included In separate estimate by the Substation owner) 
(per Figure E-2.2.1-1)                                                                                                                                        ' 

Ooscriplion                                                                             Ri)li 

J PH AC V,«.-,ge:                                                                    JJ;; w 

Tt:insmir,r.iOfi C;ip.lrity:                                                         12(ic MW 

C.ible: 2000 kcmil XLPE 
No. of r.nnfl/pci phaso                                                                       2 
Totni No. of Conouclors                                                               g 
Arn"^"V                                                                               2.008 Amps 

Unit Qty 
Circuit Unglh                                                                        2 000 „ 

2.000 
TlBnch iConcr); 3 !;D j 5 IIW                                                           ,; ;6 cy„t 

Trench (E»CPv.}. 6 I1D « 7 IIW                                                     j 56 cy'rt 
B.icklill (Thijrmiil) .1 liD x 2 HW                                               0 22 cy/ll 

1.111 cy, 
3.111 cy. 

Asphalt l|osl lor trench)                                                          0J3 cy.lm.fl 130 

A. Malarials and Transportation 

Unit Prtcea 
c.ibls, l/c 2000 kcmil CU XLPE                                              120 s/c.-ible.ll 

12.000              1.440.000 
Termination. :ph                                                            ;0000 S/E;) 

12                240.000 
3PIIC8- ' P"                                                                          18,000 S/Ea 0                            Q 

0                            0 
4,000                   9.000 

14,000               224.000 
0                          0 

286.800 

X-Bondinj splico, Iph                                                              20.000 S/Ea 
CmunOinij Cable 04/0 Cu                                                       2.00 3/lt 
PVC Duel, 8 .n Sch..t0                                                          le'oo S/ft 
Cable bondinrj hlls/link boxes                                          :.000,00 S/Ea preassembled 20 Ft Lengths 

Misceilanoous-Spectal Tools/spares                                     15% 

A.                           Subtotal Material: Cable, Splices, Term & Grounding 1             2,138,800 

8. Labor - Civil Construction and Installation 
Excavation, incl. Shonnf]                                                           7Q 5/(.y 

Concrete (mcl lest*rooar)                                                             35Q J/CV 

Asphalt                                                                                     300 j. 
«-;•t                                          30 s/cy 

3.111                 217.771) 
i.iii           jfle.aag 

130                 :'9.M9 
•"•44                   13.333 

Duel Suppons/Accer.sones                                                    2.00 S/Ea 
3,200                    6.400 

Manholes and accessories                                                      30,000 S/Ea 0                       '    0 
14,000                 140.000 

Conduit Install                                                                            ^ J;(J 
based on Labor rate cf S100 per hour in NY 

B1.                      Subtotal Civil Installa ion:                     |              805,289 

flA                                    Caole installation, rostinq                                             200,000 J/selups 1               300.000 
12                 180 000 

V^V                                       Cable Termmaling                                                               15,000 S/Eo 
3o"c',19                                                                                1S.00C S/Ea 0                     '    0 

Cable. Splices, rernn & Grounding 
92.                      Subtotal Cable Install allon:                   1              380.000 

COtberCosU                                   B                            Subto^l Labor (B, . B2,                                      ,,,„,„, 

C1. Survey/Engr/CM |8V. of A*B| 
270.727 
730.963 

C2. Continooncy (20% of A»B.C11 

C                        Subtotal Other Costs                             1             1.001690 
1 

|Tot.l |A.a.C)l                                                 |           S<.385,779 

Note: A/en is considered constricted since it is basically at an operating substation. 

SUMMARY 

A.        Total Materials and Transportation                               $2,198,800 

B.        Labor - Civil Construction and Installation                   $1,185,289 

Direct Cost    Labor • Material         $3,384,089 

C.        Route Surveys 

Ground Survey                                                             part of Converter sta survcy 

D.        Engineering and Inspection 

- includes Engineenng, Procurement, and Construction Management (including Inspection) Services 
8%          5270,727 

t.         Administrative Overhead 

- Owner Adminislration Costs                                      by owner 

• Contraclor(s)/Vendor(s) Administrative Overhead    part of A, B, C and D above 

F.        Contingency                                                       20%          5730,963 

TOTAL (A+B+C+D+E*F)                    $4,385,779 

Note; Above excludes Land and Right-of-Way Acquis 
During Construction, Fees tor Legal Services and olhi 

• 

tion Costs, Permitting Costs. F 

it any other Services not listed 
inance Costs including Interest 
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Rough Ordti o( Mjgnlluiio (ROM) Cotl Eilimale 

MS hV AC lnl.nl. 10 ..Lllrg Rock T.v.rn Sub.U.ion » p., Co^.n,, Station Layout f iaur.. 
(Slruetgra. and Equlpt within Sub.lallon a« IncluUod In 5cpa,al. ..timalo b, Ih. Sub.lalion own.r) 

lp.rFigur.E-2.J.M) 
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2 rco 
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3 ruo 
BUS SUPPORT Fnurwiaiion tor 

•'H10 

4 iO(W „ S.'EELPeHlMtrEP.FtSiJF. 

SublaUl Mal*rUI 
Labor % of A. 

'M.ICOS1. S -.^ICV,-,.  5 

•SOI] ?*.aKi 

,,,» Jl'O.OOO 

ifioo iso.ono 

jn iiio.aoo 

S30.000 

II. Underground CiibU Inionto (nominal 600 MW) 

Dotcriplton 
3 PH AC V.HiMjr, 
Tr.insm5ii<Mt C.ir).K)i>. 

Catato. 7000 kemil XLPE 
No. of cona'pfft ptuitn 
"our No 01 Cr.mut-A'xa 

TjKr-ch iConr/) 3 (ID « 'i fiW 
Trniirh (E^CDV J. rt nD • / tlW 
RlKktm ChHtmM) :\ tlD . : ItW 
A•,p^;||| i,us; Inr tDjncni 

A. MoioriatB and TraAiporUikin 

C.ltirt. •..'r2IJC0 kernel CUXLP6 

Spltro, * pti 
X*8i^r)ing iplict;. Iph 
ijicmi'itno C.ilil^ (Ml) Cu 
^VC OIK;!, I) tn Sen 40 
CiMf tmntbrq krtMLnh bomm 
'/isi:i)nnnituiis-Sn^(:iairriolf;.'r4);ii'>s 

8. Labof • Civil Cenatmction and IniUIUtion 
E^CJvntJon. ircJ Srinnivj 
ConcratB (i•;t l«>M*rr>b.v) 

Ot.fl Suppnrts/Acro^qatAt 
V.ifihr*es .IPC acr.ejisorim 
CatiOuil Instat 

Ratings 

eon vw 

l.WM Anv* 

o.o (.vi-i.n 

^O.fVjO iEn 
IB.QiM SJEA 

^»0M i'Ea 

Subtoui Matarial: 

:oos/cy 

30.000 VEn 

Sublotal Civil Imtaflalion: 

C.ihln In^Lilbtinn* Touting 
C.iBlft Trnrwrabng 
SplH.tng 

?00,OOQ I'^fiiups 

•5.(101] i-Ea 
Subiotal Cabta Inalallalion: 
Subtoui Labor (81 4-82) 

311."ill 

piMis*iT.M<!0 20 Ft Lfirgins 

Cacki. Spbr.ffs. Ti-rm A Ocundiog 

ba^ed on Labor ratn ol Sl00 per hour m NY 

C.it*?, Spbcas. Terrr & Grounimg 

Mot«; Ar«a is cnnitaersd comthniM since it n b.iwcalfy M ar. openiing .vjfcswiion. 

SUMMARY 

A. Total Matarialt and Traniportatlon 

B. Labor • Civil Conitrucfion and Initallation 

Direct Co»t Labor • Material 

Rout* Surveyi 
Liflar and Ground Survay 

$2,344,240 

$1,474,731 

S3.818,971 

part of Convsrtar Sta Survey 

Cnginaaring and ln»p«ctk>n 

• ."dodes £nGlneenng. Procwcmont. and Cons^ction M.in.ngemem (inciud-nq Inspecl-on) Serv ces 

Adminitlratlva Overhead "% 5305.518 
- Owner AdminisJrjiiion Costs 
• ContMctor{s^V»indor(s) AdminisiraLvo Overhead 

by owner 
oati of A. B, C and D above 

F.       Contingency 

TOTAL [A*B*C+0+E+F) 14.949,387 

Ncte: Abcve l«Cludet Land and Right-of.Way AequiaUon Cosis, Pormllling Co«3 Finance Ccsls indudinn 1m-•.. n    I 
CorMtwclofl, Fee3 for Legal Servicos and other any ciher Serv^es not iZd ^     *•1 DuUn9 
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l"> ->, Science Uociji 
Chemicals & Laboratory Equipment 

Material Safety Data Sheet 
Ethylene glycol MSDS 

Section 1: Chemical 

Product Name: Ethylene glycol 

Catalog Codes: SLE1072 

CAS#: 107-21-1 

RTECS: KW2975000 

TSCA: TSCA 8(b) inventory: Ethylene glycol 

Cl#: Not available. 

Synonym:   1,2-Dihydroxyethane; 1,2-Ethanediol; 
1,2-Ethandiol; Ethylene dihydrate; Glycol alcohol; 
Monoethylene glycol; Tescol 

Chemical Name: Ethylene Glycol 

Chemical Formula: HOCH2GH20H 

Product and Company Identification 

Contact Information: 

Sciencelab.com, Inc. 
14025 Smith Rd. 
Houston, Texas 77396 

US Sales: 1-800-901-7247 
International Sales: 1-281-441-4400 

Order Online: ScienceLab.com 

CHEMTREC (24HR Emergency Telephone), call: 
1-800-424-9300 

International CHEMTREC, call: 1-703-527-3887 

For non-emergency assistance, call: 1-281-441-4400 

Composition: 
Section 2: Composition and Information on Ingredients 

Name 

Ethylene glycol 
CAS# 

107-21-1 
% by Weight 

100 

Toxicological Data on Ingredients: Ethylene glycol: ORAL (LD50): Acute: 4700 mg/kg [Rat] 5500 ma/ka IMou^l fifiin 
mg/kg [Guinea pig]. VAPOR (LC50): Acute: &gt;200 mg/m 4 hours [Rat]. 9   9 [Mousel- 6610 

Section 3: Hazards Identification 
Potential Acute Health Effects: 
Hazardous in case of Ingestion. Slightly hazardous In case of skin contact (irritant, permeator), of eye contact 
(irritant), of inhalation. Severe over-exposure can result in death. y   coniaci 

Potential Chronic Health Effects: 
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal) by ACGIH 

TTR\AToSl|FEFFFETCTS:UNoravai[a",rmmalian SOma,iC ^ ^"""^^'" "-^ and/or yeas,. 
DEVELOPMENTAL TOXICITY: Not available. 
The substance may be toxic to kidneys, liver, central nervous system (CNS) 
Repeated or prolonged exposure to the substance can produce target organs damage. Repeated exposure to a 

'gh'V t0XIC "ferial may produce general deterioration of health by an accumulation in one or manv human 

P-1 



organs. 

Section 4: First Aid Measures 

Eye Contact: 
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at 
least 15 minutes. Cold water may be used. Get medical attention if irritation occurs. 

Skin Contact: 
Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops. 
Cold water may be used. 

Serious Skin Contact: Not available. 

Inhalation: 
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get 
medical attention immediately. 

Serious Inhalation: Not available. 

Ingestion: 
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an 
unconscious person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight 
clothing such as a collar, tie, belt or waistband. 

Serious Ingestion: 
Medical Conditions Aggravated by Exposure: 
Persons with pre-existiing kidney, respiratory, eye, or neurological problems might be more sensitive to Ethylene 
Glycol. 
Notes to Physician: 
1. Support vital functions, correct for dehydration and shock, and manage fluid balance. 
2. The currently recommended medical management of Ethylene Glycol poisoning includes elimination of 
Ethylene Glycol and metabolites. Elimination of Ethylene Glycol may be achieved by the following methods: 
a. Emptying the stomach by gastric lavage. It is useful if initiated within < 1 of ingestion. 
b. Correct metabolic acidosis with intravenous administration of sodium bicarbonate, adjusting the administration 
rate accoridng to repeated and frequent measurement of acid/base status. 
c. Administer ethanol (orally or by IV (intravenously)) or fomeptzole (4-methylpyra2ole or Antizol)) therapy by IV 
as an antidote to inhibit the ormation of toxic metabolites. 
d. If patients are diagnosed and treated early in the course with the above methods, hemodialysis may be avoided 
if fomepizole or ethanol therapy is effective and has corrected the metabolic acidosis, and no renal failure is 
present. However, once severe acidosis and renal failure occured, however, hemodialysis is necessary. It is 
effective in removing Ethylene Glycol and toxic metabolites, and correcting metabolic acidosis. 

Section 5: Fire and Explosion Data 

Flammability of the Product: May be combustible at high temperature. 

Auto-Ignition Temperature: 3980C (748.40F) 

Flash Points: CLOSED CUP: 1110C (231.80F). (Tagliabue.) 

Flammable Limits: LOWER: 3.2% 

Products of Combustion: These products are carbon oxides (CO, C02). 

Fire Hazards in Presence of Various Substances: 
Slightly flammable to flammable in presence of open flames and sparks, of heat. 
Non-flammable in presence of shocks. f Explosion Hazards in Presence of Various Substances:  
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Risks of explosion of the product in presence of mechanical impact: Not available ~ 
Risks of explosion of the product in presence of static discharge: Not available. 

Fire Fighting Media and Instructions: 
3MALL FIRE: Use DRY chemical powder. 
LARGE FIRE: Use water spray, fog or foam. Do not use water jet. 

Special Remarks on Fire Hazards: Not available. 

Special Remarks on Explosion Hazards: 

femp'SaTuJs00'1113031'10'1 ^ ^ ^ '^'^ ^ Str0n9 aCidS 0r Strong bases and sub'ected t0 ele^ted 

Section 6: Accidental Release Measures 

Small Spill: 

Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal 

Zon^X^^r^9 ^^ " ^ ^^^^ -^ and diS^ according to Sand 

Large Spill: 
Stop leak if without risk. Do not get water inside container. Do not touch spilled material Use water sorav to 
reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed.' Eliminate aSSion 
sources. Call for assistance on disposal. Finish cleaning by spreading water on the contamSd surface and 
aHow to evacuate through the sanitary system. Be careful that the product is not present aTaconcentraSn level 
above TLV. Check TLV on the MSDS and with local authorities. concentration level 

Section 7: Handling and Storage 

Precautions: 
Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk evaporate the 
residue under a fume hood. Ground all equipment containing material. Do not ingest. DoTot bSe SSumes/ 

nnn?lTa^THS^b,e ^^r Cl0,hin9-lf in9es,ed- seek ^^ a(i^ immediately and show the container or the label. Keep away from incompatibles such as oxidizing agents, acids, alkalis 

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Hygroscopic 

Section 8: Exposure Controls/Personal Protection 
Engineering Controls: 
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their 

woTSfon lolTn       ' ^ ^ ^^ Stati0nS and Safety Sh0Wers are P'oximai to The ^ 

Personal Protection: 
Safety glasses. Synthetic apron. Gloves (impervious). For most conditions, no respiratory protection should be 
needed. However, ,f material is heated or sprayed and if atmospheric levels exceed exposu eTuideiinerusfan 
approved vapor (air purifying) respirator. ^uau.e yuiqennes, use an 

Personal Protection in Case of a Large Spill: 
Splash goggles. Full suit. Boots. Gloves. Suggested protective clothing might not be sufficient- consult a specialist BEFORE handling this product. 9 surTicient, consult a 

Exposure Limits: 
STEL: 120 (mg/m3) [Australia] 
TWA: 100 (mg/m3) from ACGIH (TLV) [United States] 
CEIL: 125 (mg/m3) from OSHA (PEL) [United States] 
^EIL: 50 (ppm) from OSHA (PEL) [United States]  . I 
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TWA: 52 STEL: 104 (mg/m3) [United Kingdom (UK)] Inhalation 
TWA: 10 (mg/m3) [United Kingdom (UK)] SK1N3 
Consult local authorities for acceptable exposure limits. 

Section 9: Physical and Chemical Properties 

Physical state and appearance: Liquid, (syrupy) 

Odor: Odorless. 

Taste: Mild sweet 

Molecular Weight: 62.07 g/mole 

Color: Clear Colorless. 

pH (1% soln/water): Not available. 

Boiling Point: 197.60C (387.70F) 

Melting Point: -130C (8.60F) 

Critical Temperature: Not available. 

Specific Gravity: 1.1088 (Water = 1) 

Vapor Pressure: .06 mmHg @ 20 C; .092 mmHg at 25 C 

Vapor Density: 2.14 (Air = 1) 

Volatility: Not available. 

Odor Threshold: Not available. 

Water/Oil Dlst. Coeff.: The product is more soluble in water; log(oil/water) = -1.4 

lonicity (in Water): Not available, 

Dispersion Properties: See solubility in water, acetone. 

Solubility: 
Soluble in cold water, hot water, acetone. 
Slightly soluble in diethyl ether. 
Miscible with lower aliphatic alcohols, glycerol, acetic acid, acetone and similar ketones, aldehydes, pyridine, 
similar coal tar bases. 
Practically insoluble in benzene and its homologs, chlorinated hydrocarbons, petroleum ether. 

Section 10: Stability and Reactivity Data 

Stability: The product is stable. 

Instability Temperature: Not available. 

Conditions of Instability: Excess heat, incompatible materials. 

Incompatibility with various substances: Reactive with oxidizing agents, acids, alkalis. 

Corrosivity: Non-corrosive in presence of glass. 

Special Remarks on Reactivity:  
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Hygroscopic. Absorbs moisture from the air. 
Avoid contamination with materials with hydroxyl compounds 
Also incompatible with aliphatic amines, isocyanates, chlorosulfonic acid, and oleum 

jpecial Remarks on Corrosivity: Not available. 

Polymerization: Will not occur. 

Section 11: Toxicological Information 
Routes of Entry: Absorbed through skin. Ingestion. 

Toxicity to Animals: 
Acute oral toxicity {LD50): 4700 mg/kg [Rat]. 
Acute toxicity of the vapor (LC50): >200 mg/m3 4 hours [Rat]. 

Chronic Effects on Humans: 

P.M^^0GENIC EFFECTS: A4 (N^ classifiable for human or animal) by ACGIH 
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Non-mutagenicfor bacteria and/or veast 
May cause damage to the following organs: kidneys, liver, central nervous system (CNS) 

Other Toxic Effects on Humans: 
Hazardous in case of ingestion. 
Slightly hazardous in case of skin contact (irritant, permeator), of inhalation. 

Special Remarks on Toxicity to Animals: 
Lowest Published Toxic Dose/Cone: 
TDL [Man] - Route: oral; Dose: 15gm/kg 
Lethal Dose/Cone 50% Kill 
LD50 [Rabbit] - Route: dermal; Dose: 9530 ul/kg 

l Special Remarks on Chronic Effects on Humans- 

S S^^rSl"^ ^ ^ d8,eC,S {,era,090n,C) baSM °" -"-" '-' •"»*• N= "uman 
May affect genetic material (mutagenic) 

Special Remarks on other Toxic Effects on Humans- 
Acute Potential Health Effects: 
Skin: May cause skin irritation. May cause more severe response if skin is abraded A sinqle orolonoed 

TJSn V0' "kely t0 reSU,tJn material bein9 absorbed throu9h skin in harmful amoumsMaSve^      with damaged skin may result in absorption of potentially harmful amounts Massive contact with 
Eyes: Vapors or mist may cause temporary eye irritation (mild temporary conjunctiva! inflammation) and 
lacnmation. Corneal injury is unlikely or insignificant.. =" ""wmmanonj ana 
Ingestion: It is rapidly absorbed from the gastrointestinal tract. Oral toxicitv is exoectPd tn ho mnH0r^Q in •, 
due to Ethylene Glycol even though tests with animals show a lower dTgree of Sty ExcLTve expoLu^e     ^ 
(swallowing .arge amounts) may cause gastrointestinal tract irritation wi?h nausea. vo^miLTabdomr ^comfort, 

It can affect behavior/central nervous system within 0.5 to 12 hours after ingestion. A transient inebriation with 
excitement, stupor, headache, slurred speech, ataxia, somnolence, and euphoria simi ar ^ethanol inSr^ 
can occur within the first several hours. As sthe Ethylene Glycol is metabolized met^^ 
central nervous system depression (convulsions, muscle weakness) develoo Serious in oyirltinnmTw^.     . 
coma associated with hypotonia. hyporefexia, and less common.^zur^ t0 

Section 12: Ecological Information 

f 
Ecotoxicity: 
Ecotoxicity in water (LC50): 41000 mg/l 96 hours [Fish (Trout)]. 46300 mg/l 48 hours [water fleal ?4PSn mn/i 
96 hours [Fish (bluegill fish)]. 34250 mg/l 72 hours [Fish (Goldfish)]. l ]- 34250 m9/l 

JOD5 and COD: Not available. 
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Products of Biodegradation: 
Possibly hazardous short term degradation products are not likely. However, long term degradation products may 
arise. 

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself. 

Special Remarks on the Products of Biodegradation: Not available. 

 Section 13: Disposal Considerations  

Waste Disposal: 
Waste must be disposed of in accordance with federal, state and local environmental 
control regulations. 

Section 14: Transport Information 

DOT Classification: Not a DOT controlled material (United States). 

Identification: Not applicable. 

Special Provisions for Transport: Not applicable. 

Section 15: Other Regulatory Information 

Federal and State Regulations: 
Illinois toxic substances disclosure to employee act: Ethylene glycol 
Illinois chemical safety act: Ethylene glycol 
New York release reporting list: Ethylene glycol 
Rhode Island RTK hazardous substances: Ethylene glycol 
Pennsylvania RTK: Ethylene glycol 
Minnesota: Ethylene glycol 
Massachusetts RTK: Ethylene glycol 
Massachusetts spill list; Ethylene glycol 
New Jersey: Ethylene glycol 
Louisiana spill reporting: Ethylene glycol 
TSCA 8(b) inventory: Ethylene glycol 
TSCA 4(a) proposed test rules: Ethylene glycol 
SARA 313 toxic chemical notification and release reporting: Ethylene glycol 
CERCLA: Hazardous substances.: Ethylene glycol: 5000 lbs. (2268 kg) 

Other Regulations: 
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). 
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances. 

Other Classifications: 

WHMIS (Canada): CLASS D-2A: Material causing other toxic effects (VERY TOXIC). 

DSCL (EEC): 
R22- Harmful if swallowed. 
S46- If swallowed, seek medical advice 
immediately and show this container or labo!. 

HMIS (U.S.A.): 

Health Hazard: 1 

Fire Hazard: 1 
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Reactivity: 0 

Personal Protection: C 

National Fire Protection Association (U.S.A.): 

Health: 1 

Flammability: 1 

Reactivity: 0 

Specific hazard: 

Protective Equipment: 
Gloves. 
Lab coat. 
Not applicable. 
Safety glasses. 

Section 16: Other Information 
References: Not available. 

Other Special Considerations: Not available. 

Created: 10/10/2005 08:18 PM 

Last Updated: 10/10/2005 08:18 PM 

third party or for tost profits or any special. /X^ °r da•9** of any 
ifSciencBLab.com has been advised of the possibility of such damages ^^'^ images, howsoever ansmg. even 
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Attachment for Interrogatory 
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Introduction 
Mitsubishi Electric Power Products, Inc. is an 
nffiliate of Mitsubishi Electric Corporation. 

Factory 
Mitsubishi Electric Power Products 
Manufacturing facility is located in 
Warrendale. Pennsylvania, a suburb of 
Pittsburgh. This location also serves as the 
center for product service and training. 

Evolutionary  Design 
Thousands of breakers rated at transmission 
voltages through I lOOkV have been installed 
and are operating reliably on T&D systems 
worldwide. Introduced in 1974, the design is 
based on proven engineering principals and 
extensive development and testing. 

The SFMT features mechanically independent 
pole-operated, isolated phase dead tanks 
supported by galvanized steel frames. Each 

tank houses a single-break puffer interrupter- 
and supports two porcelain or composite 
bushingsThe ranks and bushings are pressurized 
with SFt gas. 

The frame of each phase also supports the 
mechanism cabinet. It houses a torsion 
spring-type operating mechanism and interphase 
linkages.The control cabinet can be mounted 
on any phase and houses the control circuits. 

""Y 3 
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Wrtrt'-i &'*y'• * "'- .••JOO-SFMTMdfe'"-!-* JTJJ" •'30».SFMT-SOiE5!>-.- 1 

Voltage (max kV) 362 362 

BIL (kV Cres[> 1300 1300 

60 Hi withstand (KV) 555 555 

Continuous Current (A) 1200 / 1000 .' 3000 1200 / 2000 .' 3000 

Interrypttng Current (kA) 40 50 

Interrupting Time (cycles) i 2 

Total We.ght (Ibs/kjs) 6621 / 3003' 6621 / 3003* 

Wu.ght o( iF6 (Ibs/kgs) 365 ( 166 365 / 166 

Per Pole 



Revolutionary  Performance 
The SFMT breaker reflects Mitsubishi 
Electric's cominicment to supply power 
circuit breakers with extended service lives, 
chat meet or exceed the most demanding 
specifications for interrupting, insulating, and 
cunonr.-carr/ing capabilities.The design and 
performance of all breakers are fully verified 
in accordance with the procedures of ANSI 
C 37 and IEC 6227I-I00,and by Mitsubishi's 
factory procedures that subject the breakers 
to conditions that are considerably more 
comprehensive and severe. 

These procedures have confirmed the safety 
and ruggedness of Mitsubishi breakers. For 
example, tests confirm Mitsubishi breakers 
withstand 10,000 mechanical operations and 
severe seismic forces, and that they operate 
reliably in extremely low or high temperatures.      i 

Users also report extraordinarily low cost     , 
of ownership based on exceptional reliability, 
application   flexibility,  safety,  and   ease   of 
maintenance. 

| 
Features of the  SFMT 
Design  Insulation 

• Dead Tank Construction 
• Only SF6 for Open Gap Insulation 
• No Solid Insulation Bridging the 

Open Contacts 
• Low Operating Pressure i 

(85 psig @ 20oC) for 362kV. I 
WkA and 50kA ratings j 

Primary  Electrical 
Parts/Interrupters 

• True Puffer Interrupters 
• Contacts Easily Accessible 

for Inspection and Changeout 
• Verified Full Dielectric and Interrupting 

Rating at Lockout Pressure 
• High Strength Porcelain or 

Composite Bushings 
• Integral NEMA 4-hole bushing terminal 

Application Flexibility 
• Mechanically Tested and Verified 

to -50C with tank heaters 
• Definite Purpose Capacitive Current 

Switching Capability 
• Reactor Switching Capability 
• Tested and Verified for 

Seismic Applications 
• Quiet Operation; 

Suitable for Urban Installations 

Mechanical  Operations 

• Spring Type Operating Mechanism 
• Energy Stored in Powerful Torsion Bars 
• Universal Type Spring Charging Motor 

(AC/DC) 
• Quick Spring Charging for 

O-CO-10 sec-CO Duty Cycle 

Rapid  Installation 
• Integral NEMA 4-Hole 

Bushing Terminals 
• Complete Breaker Factory Assembled 

and Production Tested 

Controls 
• Space for a maximum of Four 

BCTs per Bushing 

Proof 
• Tested and Verified for 90% 

Short Line Fault 

Fault 
• Tested and Verified to 

Exceed ANSI and IEC Standards 
• Verified in Environmental Test Lab 
"    Production Tested as a 

Fully Assembled Breaker 

Options 
'    Tank Heaters for 

Low Temperature Applications 
• High Altitude 
• Composite Insulators 

- Factory Installed Interphase Wiring 
and "I"- Beam Base 

Features to  Reduce 
Installation  and 
Maintenance 
All SFMT breakers are fully assembled, 
pressurized and tested to ANSI or IEC and 
Mitsubishi standards prior to shipment. 
Each breaker is shipped under partial 
pressure with dry nitrogen gas. Installation is 
completed rapidly and easily with the assistance 
of a Mitsubishi field service engineer. Site 
work is limited to removing all packing, 
bolting the frame to the foundation, and 
installing the bushings. Then, the interrupter 
tanks and bushings are vacuum-filled to 
operating pressure with bottled SF6 gas. and 
the control and power leads are connected. 
The breaker is then ready for final inspection 
and any field testing required by the user. 

The torsion bar spring mechanism 
requires no maintenance over the life 
of the breaker. 

Critical interrupter components (stationary 
and moving arcing contacts and nozzles) 
need only be inspected after 2000 operations 
at rated load current. The components are 
removed easily by simply unbolting the tank 
inspection cover. Unlike other designs, there 
are no interrupter valves, seal rings, 
solid insulation or screens to inspect. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No. : DPS-33 

Requested By: Jim de Waal Malefyt 

Date of Request: November 15, 2006 

Reply Date: February 20, 2 008 

Witness: Panel A 

Subject: Applicant's Albany Office 

1. Please state the number of days and hours per week that the 
applicant's office is occupied by a representative 
knowledgeable about the proposed facility. 

Response: 

Representatives knowledgeable about the Project are available 
in the Albany office or else where by appointment. Most 
working hours by these representatives are spent in the field 
or in consultants offices providing support and direction for 
the development of needed materials and analysis 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DP3-34 

Requested By: Andrew Harvey 

Date of Request: November 15, 2006 

Reply Date: February 20, 2008 

Witness: Panel C and Panel D 

Subject: Economic Impacts 

1. Provide the estimated peak construction workforce by 
discipline and the associated home communities from which 
these workers will be drawn these workers will be drawn. 

Response: 

The labor resources for this project are expected to be made 
up primarily of locally available skilled craftsmen already 
present m the general project area. The available labor 
resources consist of approximately 213 Journeyman Linemen, 409 
apprentice linemen, and 30 equipment operators. 

It is anticipated that there will be other related 
transmission, distribution, and station projects with similar 
construction schedules competing for the available local labor 
resources; however, it is not expected that the labor 
requirements would exceed the overall available labor force 
In general, it is expected that the construction of the NYRI 
facility will attract somewhere between 15% to 30% of the 
skilled craftsmen available within the local labor pool• 
specifically, about 40% of the linemen, 5% of the equipment 
operators, and 20% of the general labor needed to execute this 
project's anticipated 275 to 300 person labor force 
requirements. The apprentice classifications are exoect^d to 
make up 10% of the requirements for linemen and general labor 
Any skilled resources, such as linemen and cable splicers not' 
locally available will be staffed from skilled resources from 
outside the project area. • 

2. Provide the number of permanent jobs by discipline and 
salary that will be created by this proposal. 

Response: 



This information concerning the operations and maintenance 
staffing for the Project has not yet been developed. 

3. Provide a quantification of the potential impact on 
residential property values along the 190 mile corridor of 
the proposal. 

Response: 

a. There has been no quantitative analysis of potential 
residential property value impacts along the Proposed Route 
or the numerous alternative routes detailed in the 
Supplemental Article VII Application.  However, a 
literature review of studies that discuss the economic 
impact of transmission lines on residential and 
agricultural property values was prepared in "Analysis of 
the NYRI Project's Impact on Tourism in the Local Tourist 
Economies" (see Supplemental Article VII Application, 
Appendix K). 

4. Provide a quantification of the potential economic impact 
on business property values as well as on the businesses 
themselves along the 190-mile corridor of the proposal. 

Response: 

There has been no quantitative analysis of potential economic 
impact on business property values or potential business 
activity impacts along the Proposed Route or the numerous 
alternative routes detailed in the Supplemental Article VII 
Application.  However, see response to DPS 34-5 below with 
respect to potential impact on the tourism industry. 

5. Provide a quantification of the potential economic impact 
on the tourism industry along the 190- mile corridor of the 
proposal. 

Response: 

The Project did not prepare a quantification of economic 
impact on tourism of the proposed NYRI transmission line but 
performed a systematic qualitative assessment in "Analysis of 
the NYRI Project's Impact on Tourism in the Local Tourist 
Economies" (see Appendix K of the Supplemental Article VII 
Application). 

The report reviews the potential effect on tourism in three 
specific areas likely to be affected by the project: (a) the 
Upper Delaware Scenic and Recreational River (UDSSR) corridor. 



(b) the DSH Canal park, and (c) the Norwich, NY, area near the 
proposed Alteren resort development: 

a. The study shows that there would be no demonstrable impact 
on tourist economy of the UDSRR corridor.  The proposed MYRI 
transmission line would not likely be visible within three 
miles of any part of the most visited part of the corridor, 
between Sparrow Bush, MY, and Marrowsburg, NY.  North of 
Narrowsburg, there are intermittent areas where the 
transmission line has the potential to be seen in the 
middleground to background zones of view but would not be 
visible in the foreground of views from the River which are 
the two conditions that the Supplemental Visual Impact 
Assessment (see Appendix M of the Supplemental Article VII 
Application) concluded would have the greatest impact. 

b. The proposed MYRI transmission line may have a small effect 
on tourism at the D&H Canal Park.  The area of the D&H Canal 
Park, in which the historic features and visitor facilities 
are concentrated, is already crossed by an electric 
transmission line that is an established part of the park's 
visual character.  To the extent that the presence of an 
electric transmission line affects levels of visitation, the 
park would already be affected by the presence of the other 
transmission line.  Because the proposed transmission line 
would be placed in the same corridor as the pre-existing line 
the additive effect of the new transmission would at most be"' 
moderate. 

c. The proposed NYRI transmission line will be entirely 
underground through the Alteren project site, the only visual 
change that it will create will be a slight widening of the 
cleared area associated with the existing NYSEG Woods Corners- 
E Norwich 46 kV transmission line. This visual change will be 
subtle, and because it will occur at the far western ^dge of 
the Alteren project site where it will not cause direct 
interference with the proposed land uses, there is no basis 
for assuming the presence of this underground line would 
affect the development potential of the site, the desirability 
of tne properties in the completed project, or the ability of 
tne completed project to attract visitors from outside the 
area. 

6. Provide any known studies that discuss the economic impact 
of transmission lines on residential property values, 
business property values, and on business activity, 
tourism, and recreational activities. 

Response: 



a. A literature review of studies that discuss the economic 
impact of transmission lines on residential and 
agricultural property values was prepared in "Transmission 
Lines and Property Values: Review of the Research and 
Summary of Key Findings" (see Appendix K of the 
Supplemental Article VII Application). 

b. A search for impacts of transmission lines on tourism and 
tourist economies was conducted in technical reports, 
research studies, and academic journals.  However, no 
studies were found that focus on any of the possible 
relationships between electric transmission lines, tourism, 
and tourist expenditures.  More details can be found in 
"Analysis of the NYRI Project's Impact on Tourism in 
the Local Tourist Economies" (see Supplemental Article VII 
Application, Appendix K). 

7. Provide an assessment of the economic impact on each of the 
communities adjacent to the 190-mile corridor that the 
proposed transmission line would follow. 

Response: 

The assessment of economic impacts details in the region that 
the proposed route is located can be found in Exhibit 5 of the 
Supplemental Article VII Application. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-35 

Requested By: Jim de Waal Malefyt 

Date of Request: November 15, 20 0 6 

Reply Date: February 20, 2008 

Witness: Panel A 

Subject: Local Legal Requirements 

1. Provide a detailed explanation of the basis for any 
requested waiver in view of the existing technology, 
factors of cost or economics, or the needs of consumers. 

Response: 

See Exhibit 7 of the Supplemental Article VII Application. 

2. Provide an analysis of alternatives (such as re-routing, 
design changes or other measures) that would enable the 
proposed facility to comply with substantive local 
requirements. 

Response: 

See Exhibit 7 of the Supplemental Article VII Application. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-36 

Requested By: Jim de Waal Malefyt 

Date of Request: November 15, 2006 

Reply Date: February 20, 2008 

Witness: Panel G 

Subject: Financial Viability and Organizational 

Structure 

1. Describe the applicant's organizational, clearly 
identifying its lines of ownership and responsibility. 

Response: 

NYRI is a corporation organized and existing under the New 
York Transportation Corporation Law.  The sole business of 
NYRI is the development, financing, construction, and 
operation and maintenance of the Project.  NYRI is a wholly- 
owned subsidiary of Colmac NYRI, Inc. ("Colmac NYRI"), a 
Delaware corporation.  Colmac NYRI is owned by ACI NYRI, Inc. 
("ACI NYRI") a Delaware corporation, Asgard Resources Limited 
("ARL"), a corporation incorporated under the laws of Canada, 
Borealis Transmission Inc. ("BTI"), a corporation incorporated 
under the laws of Canada and BPC Transmission Corporation 
("BPC"), a corporation incorporated under the laws of Canada. 

ACI NYRI is wholly owned by American Consumers Industries Inc. 
("ACI"), a Delaware corporation.  Neither ACI nor ACI NYRI 
have any financial or controlling interest in any entities 
that own generation, transmission or distribution assets in 
the New York control area.  ACI owns all or part of four 
Qualifying Facilities ("QF") located in Utah, Montana, 
California and Pennsylvania.  The entire output of these 
facilities is committed under long term contracts. 

ARL is owned by 6615503 Canada Inc., a family trust organized 
under the laws of Canada.  Neither ARL nor 6615503 Canada Inc. 
has any financial or controlling interest in any entities that 
own generation, transmission or distribution assets in the 
United States. 



BPC is a wholly owned subsidiary of BPC Pence Corporation 
("BPC Penco"), BPC Penco is a wholly owned subsidiary of OMERS 
Administration Corporation, the administrator of the Ontario 
Municipal Employees Retirement System pension plan ("OMERS"). 
OMERS is one of Canada's leading pension funds, with over $48 
billion in assets under management and is rated AAA by S&P. 
BTI is a wholly owned subsidiary of Borealis Infrastructure 
Corporation.  All of the participating equity of Borealis 
Infrastructure Corporation is owned by OMERS. 

Neither BPC, BTI nor their affiliated entities have a 
financial or controlling interest in any entities that own 
generation, transmission or distribution assets in the United 
States. 

2. Describe the financial resources that will be available to 
the applicant to start and sustain the construction of its 
proposed facility 

Response: 

The major investors in the project to date, American Consumer 
Resources Inc. and Borealis Infrastructure, have made 
substantial commitments to provide the development funding and 
the equity in the project. The balance of the funds will be 
raised in the traditional project finance market. Access 
Capital, a financial consultant, has made early inquiries with 
several of the major financial institutions involved in 
project financing and has received strong interest in 
financing the project conditional on a siting certificate and 
suitable FERC approved rate recovery being obtained. 



Case 06-T-0650 
New York Regional Interconnect Inc. Application 

STAFF OF THE DEPARTMENT OF PUBLIC SERVICE 
INTERROGATORY/DOCUMENT REQUEST 

Request No.: DPS-37 

Requested By: Richard H. Powell 

Date of Request: January 5, 2007 

Reply Date: February 20, 200 8 

Witness: Panel A 

Subject: Applicable Legal Provisions 

1.   Reference Exhibit 4. Subsection 4.7.3 and Exhibit 7.0. 

Provide copies of all Comprehensive and Master Land Use 
Plans, studies and assessments and maps prepared by 
interstate commissions, federal agencies, state, regions, 
counties, and local municipalities and local, state and 
federal (if any) land use controls and laws, and maps that 
were reviewed by the applicant in the preparation of this 
subsection and Exhibit 7.0 Local Ordinance Review. 

Response: 

See enclosed CD-ROM, "Supplemental Article VII, Interrogatory 
DPS 37-1, Response" 



Attachment for Interrogatory 
DPS-37.1 (on CD) 
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