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EnerNOC MBCx Program Proposal 

Executive Summary 

Pursuant to Ordering Paragraph 8 of the New York State's Commission June 23, 2008 Order 
Estabhshing Energy Efficiency Portfolio Standard and Approving Programs in Case 07-M-0548, 
EnerNOC hereby submits its proposal to NYSERDA to act as an independent program administrator. 
Specifically, EnerNOC is proposing to offer Monitoring-Based Commissioning (MBCx) services to 
appropriate customers throughout the state. MBCx assists commercial customers to better understand 
their energy usage, participate in a comprehensive audit, implement cost-effective energy efficiency 
measures and engage in an ongoing, monitoring-based commissioning process that will generate 
substantial energy efficiency savings. 

Working Group IV carefully considered this innovative and cost-effective approach to energy efficiency 
and recommended that the Commission approve MBCx as an eligible EEPS measure. \Y!e are confident 
that MBCx is exactly the sort of measure that the Commission was referring to when it solicited 
"innovative proposals brought forward by competitive suppliers." EnerNOC's national experience 
uniquely qualifies us as "capable of administering and delivering programs" and out performance-based 
pricing demonstrates that we are "willing to be held accountable for results." 

The implementation budget of $15,021 ,525 assumes that the program will be implemented for a total of 
53 customers who will conserve an estimated 277,000 MWh, 9.3 Million Thenns, and reduce peak 
demand by 4.8 MW, through 2015. The budget is an initial estimate and EnetNOC is prepared to 
modify this target to meet NYSERDA's program objectives. Customers will be enrolled in 2009-2011
and each customer will receive three years of ongoing monitoring. As designed, the program has a TRC 
Benefit/Cost ratio of 1.65(excluding carbon benefit). 

Following the receipt of the proposal, EnetNOC is looking forward to cooperatively working with 
NYSERDA to refine the design and deployment of the MBCx program to meet your specific program 
objectives. EnerNOC expects to work with NYSERDA to provide additional information, including 
estimates of ratepayet bill impacts and, to the extent possible, other information, as provided for in the 
Order. 
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1 Program Description 

1.1 Program Summary 

EnerNOC is proposing to implement a unique Monitoring-Based Commissioning program for 
NYSERDJ\, to larget existing commercial customers ill the New York service terntory. The objective 
of the program is to belp commercial customers gain a better undetstanding of their energy usage, 
participate in a comprehensive audit, implement cost-effective energy efficiency measures (with 
possible help from incentives, if deemed appropriate and necessary), and engage in an ongoing, 
monitoring-based commissioning process that will genetate substantial energy efficiency savings for 
customers and NYSERDA. 

Monitoring-Based Commissioning (!vIBCx) IS a relatively new energy efficiency application. Broadly 
speaking, it refers to the combina tiun of remote retro-commissioning and continuous commissioning 
activities, coupled with ongoing, technology-based monitormg to ensure the persistence of savings. In 
out proposed approach, targeted customers ate carefully screened and selected for participation in the 
program. Vle are not seeking to enroll a very large number of customers with this program; rather, we 
want to carefully select customers that are likely to yield the greatest savings and are able to fully 
participate in the prognun. 

Once customers have been selected and enrolled, EnetNOC will install monitoring technology at each 
facility to captill'e energy usage data from interval meters, install sub-rnerering or data loggers where 
appropriate and necessary, and interface with buildmg control and enetgy management systems 
(BCS/ElvIS). ,\t NYSERDNs discretion, the cost of rnstalling this equipment may be covered in part 
or in whole by the ptograln, to offset this initial customer cost barrier. The data collected will then used 
to continuously rrack building operation and performance, and to create benchmarks fat optimal 
building operations. At the same time, all participating facilities will go through a comprehensive audit 
remote monitoring based commissioning process to identify inefficient operations, as well as 
opportunities fur system 01' capital upgrades that could lead to a cost-effective reduction in energy 
usage. Upon receipt of the comprehensive audit, and at rhe discretion of NYSERDA, participating 
customers will have access to per-kWh incentives to offset the cost of implementing some of the 
proposed measures. Once all measures have heen installed or itnplemented, the progrmn will measure 
and verify the impact of the installed measures, and transition the customer to the ongoing monitoring 
phase of the program. 

Srnce all buildings invariably drift away from optimal operations, the ongoing monitoring ensures that 
building m-anagers are alerted to any deviations from tbe optimal range of operation, as well as to any 
maintenance at scheduling issues as thev arise. \'<7ith help from the ptogram, building managets can 
then take the appropriate remedial action on a timely basis, and ensure that the buildings continue to 
perform at an optimal level, and that the savings are persistent. 

Fot this program, EncrNOC will provide a technology solution (Poweifrak®), expertise in commercial 
building energy efficiency, and assistance with implementation, as well as overall progratn Illanagelnent. 

Fat each enrolled customer, EnetNOC will mtegrate with meter and RCS/EMS data, monitor and 
analyze energy usage, perform a r orrrprehe.nsrve audit, lllanage customer implernenrations, provide 
follow-through monitoring, and deliver monthly MBCx Scorecards that provide recommendations for 
changes or upgtades and track savings from already-implemented measures. 
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1.2 Scope of Work 

For the purpose of clarity, the implementation plan has been broken out into seven major phases: 

1: Program Design 
2: Program Setup 
3: Program Launch 
4: Customer Enrollment 
5: Installations & Scorecards 
6: Measurement and Verification 
7: Program Termination. 

These phases are described in mote detail below. 

1. Program Design 

As a first step in implementing this program, EnerNOC will revise its initially proposed program design 
to incorporate comments and recommendations from NYSERDi\ staff, and adjust for any recent 
developments in the market. EnerNOC will develop a revised program design that will incorporate all 
of these factors, and also include adjustments to address tie-ins with any other applicable programs. 
The final program design will address all of the following major design components: marketing and 
outreach, customer selection, enrollment process, incentive levels, interface with other progralTIS, 

verification plan. 

2. Program Setup 

Once the program design has been finalized and approved, EnerNOC will move to the program setup 
phase, where we will build all of the processes, documents and materials necessary to launch and 
operare the program. During this phase, we will focus on the following key aspects: 

lil	 Development of marketing materials (see below), which will include :l website, a descriptive 
program brochure, a short progralTI narrative, frequently-asked questions, and other material as 
appropriate. 

lil	 Development of comprehensive program process documents to address the following key 
processes: 

•	 Customer Selection • Incentive Calculation 
•	 Customer Screening • Incentive Payment 

•	 Customer Enrollment • Customer Complaint Resolution 
•	 Customer Comprehensive Audit • Customer Feedback 
•	 Delivery of MBCx Scorecards • Program Terrninarion 
•	 Measure Installation • Program Reporting 
•	 Measure Verification 

lil	 Development of key forms and materials associated with the above processes (r.e. customer 

enrollment form, incentive payment fonn, audit teport form, etc.) 

Dming this setup phase, EnerNOC will work closely with NYSERDA and its representatives to ensure 
that all program elements follow established guidelines, are in line with other program processes, and 
do not lead to customer confusion. 

EnerN CJC - Confidential and Proprietary	 Page 5 



-
EnerNOC MBCx Program Prop:-o,-,sa::-l__ 

-

3. PrograJl1 L.IUflCiJ 

Once the program design and setup has been approved, EnerNOC will officially launch the program 
and perform customer outreach. FnerNOC's outreach efforts will be focused on Identifying the ·rlght 
customers for the program. EnerNOC will reach out to eligible customers in several ways, according to 
the marketing plan described in Section 1.7 below. EnerNOC will initially focus its pnmary outreach 
efforts on identifying customers within its existing customer base, and that present a good fit fur this 
proposed program. EnerNOC will use its existing sales capabilities in place in New York to reach out 
to customers via traditional marketing channels. 

-I. Customer Enrollment 

All prospective customers will be screened initiallv to determine whether they meet the program 
eligibility requirements, and that the facilities in question are good candidates for the program. Careful 
screening will ensure that the program does not invest in facilities that are not going to produce 
substantial savings. Screening requirements will include, but will not be limited to: appropriate 
BCS/EMS system, adequate levels of staffmg, and program buy-in from building owners and facilities 
staff. Approved candidates will be required to enter into an agreement with the program to ensure that 
they remain committed to the program. During the screening phase, EnerNOC will meet with the 
customer representative and perform a simple site assessment to ensure that the customer is a good fit 
for the program. 

Once a customer Ius been identified and screened to ensure compatibility with the program eligibility 
and requirements, the customer will then be enrolled in the program. As part of enrollment, the 
customer will be required to enter into an agreement with the program to ensure proper cornrrurment. 

The enrollment agreement will essentially guarantee that the customer is willing to dedicate some 

internal resources to comply with program requirements, and acknowledges that there will be some 
customer costs. If applicable, the agreement will also require the customer to implement certain 
measures before obtaining any incentive funds from the pragIanl. 

~"". Insmllsuions & Audits 

Once anv sy,tem upgrades required for integration have been completed, the program engineers will 
install additional permanent monitoring equipment at the customer locatiorus) to integrate EnerNOCs 
PmverTrak® application with the interval data recorders and tlCS/ E;-'IS systems. The installed 
equipment may include additional meters for sub-metering. where appropriate, as \\'e11 :,JS connectivity 
equipment. Please see Appendix A - Technical Documenration, for a complete description of 
PowcrTrak, as well as technical information on the equipment used tu connect to these systems. At 
NYSERDA's discretion, the program may bear some or all of the costs to install this equipment. 

EnerNOC will then collect and store meter data, along with building BCS/EMS data, in PowerTrak, 
EnerNOC's internet-based energy management platform. EnerNOC will augment this data with 
weather data, and building specific data collected from databases such as IHvlA (International Facility 
Management Association), i\PPi\ (Association of Physical Plant Administrators) and CBECS 
(Commercial Buildings Energy ConsumptIon Survey). EnerNOC may also integrate with other systems 
to capture square footage data, average building occupancy, building type, schedules, and other relevant 
data. 

-


-


..
 
EnerNOC's prograln engineers will monitor the buildings remotely, create baselines for the customer 
facilities, and review energy usage against those baselines. The program will also process all building .. 
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data through Powcr'Trak filters, to uncover any equipment issues, schedule issues, or set point issues. 
All data and analysis will be performed using PowerTrak, and will be accessible to the customer, the 
utility, and to authorized third-parties ViI Power'Trak's web-based interface. In addition, program 
engineers will conduct a thorough and comprehensive audit of the participating facilities to uncover any 
areas of inefficiency. On a monthly basis EnerN OC will deliver Scorecard reports to the participating 
facilities. The Scorecard will include recommendations to the customer on equipment and operational 
upgrades that could result in energy efficiency improvements, as well as track the savings from 
previously-implemented efficiency measures. These recommendations will distinguish between three 
types of measures: 1) measures that require simple maintenance or repairs, 2) measures that require 
enhancements to the controls systems, and 3) measures that require major repairs or the investment in 
new equipment. The recommendations will also include estimate savings and costs for each measure 
identified. 

Upon review of the Scorecard, the customer will then enter into an agreement to implement specific 
and approved measures, based on the recommendations of the program. Based on the design of the 
program, the costs of improvement measures may be offset by pre-determined incentives. Measures 
will be implemented either by the customer, or by a contractor approved by the program. Measures 

with payback times of less than 1 year will only be eligible for incentives if approved by the program. 

6. Measurement end Veriticetion 

EnerNOC will track and capture energy usage information before and after implementation to provide 
baseline data that will assist with the Measurement and Verification of the implemented measures. The 
objective of this process is to ensure that the savings realized through the program are persistent and to 
calculate the program impact and incentive payments. TIllS information is displayed in the Scorecard 
report and is updated monthly. 

Program T'errnination 

The process outlined above will be employed for the duration of the program until the last customer is 
selected and enrolled in the program. EnerNOC will begin to ramp the program down after the last 
customers have gone through the process and develop the necessary reports and documents to assist 
with the final evaluation of the program. 

Throughout the process outlined in the seven stages above, EnerNOC will also ensure that a reporting 
process is put in place with NYSERDA to provide the necessary program reports and administrative 
oversight. EnerNOC will maintain all records associated with customer participation for the duration of 
the program. Once the program is terminated, EnerN OC will turn over required documentauon to 
NYSERDA and will continue to keep records for a period of 5 years. 

1.3 Targeted Customers 

The progralTI will targ'et large electric customers in the commercial, educational, healthcare, governn1ent- and commercial real estate sectors. A typical customer will have a peak load of 1.5 MW or greater, will 
consume on average 10 million kWh per year or more, and will have rnultiple facilities. All participating 
customers "ill have a building control or an energy management system with which EnerNOC will be 
able to interface. Examples of targeted customers include: public universities and community colleges, 
private schools and universities, commercial catnpuses, large commercial pruperty, and governlTICnt 

buildings. 

EnerNOC - Confidential and Proprietary 
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EnerNOC has reviewed its existing customer base and has identified several customers that may be 
suitable for this program, primarily in the educational and government sector. EnerNOC has also 
performed a detailed analysis of NYSERDA's customer base, and bas identified the potential for 
targetlllg this program in the service territory. This analysis is further detailed in Section 2 of this 
proposal. 

1.4 Customer Eligibility 

This program is a targeted program that, by design, is focused on a srnall set of customers. Eligible 
customers must meet the following initial criteria: 

•	 Customers receive service from NYSERDA, "~,ith peak load (for all facilities) of 1.5 M\'>7 or 
greater (with some exceptions to accommodate smaller but well-suited customers). 

•	 Cust0111erS are in the commercial segment and in the education, commercial property, 
healthcare or governn1ent sub-segments. 

•	 Customers have an interval data recorder and use a BCS/E'vlS system. 

1.5 The Customer Participation Process 

To provide additional context to the program implementation plan described above, and to ensure that 
the program design does Hut uverlook any key issues, EnerNOC has created J. customer process to 
describe the steps that customers will take when they participate in the program. This process is 
illustrated ill Figure 1 and described in more detail below. 

...Customer	 Measure 
Screening	 . . Installation 

Figure 1 

1.	 Customer Screening: All prospective customers will be screened initially to determine whether 
they meet the program eligibility requirements, and that the facilities in question ate good 
candidates for the program. During the screening, the customer will be intrnduced to the 
program and will receive quick on-site assessment to ensure compatibility with the program. 
There will be no obligation at this stage, which is expected to last on average 1 month per 
customer. 

2.	 Customer Enrollment: Once an interested customer has been screened and found to he 
eligible, the customer will be enrolled. As part of eru-ollrnent, the customer will be required to 
enter into an agreement with the program to ensure proper commitment. The enrollment 

agreement will require that the customer is willing to dedicate some internal resources to 

comply with program requirements, and acknowledges that there will be some customer costs. 

If applicable, the 'lgreen1ent will ~lso r-ornmir the customer to implementing measures in order 

to obtain any incentive funds from the program. This enrollment step is expected to last, on 
average, 1 week per customer. 

3.	 Munitoring Equipment Installation: Program engineers "ill then go onsite to install 
monitoring equipment at th" customer's premises. Depending 011 NYSERD/\.'s direction, the 

program may bear the cost of installing this equipment. EnerNOC will then collect and store 

-
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meter data, along with building BCS/EMS data, EnerNOC may also integrate with other 
systems to capture additional data, such as square footage, occupancy, building type, and 
schedules. This process also includes an initial site assessment audit, which is used to determine 

the customer's operational conditions, such as equipment and systems, operational profiles and 
special customer requirements (for example: the labs must run 24/7/365 and maintain a 
constant temperature of nOF). During this audit EnerNOC will also make note of general 

equipment conditions and take note of equipment or systems that should be considered for 
upgrades or replacement, The expected duration of this step is, on average, 2 months per 

customer. 

4.	 Comprehensive Audit, Ongoing Monitoring and Scorecard Report After the equipment 
has been installed and data begins to flow, the customer will undergo a comprehensive audit to 
uncover any areas of inefficiency. EnerNOC will also deliver a monthly Scorecard report to 
each customer, The Scorecard will include and receive recommendations for equipment and 
operational upgrades thar could result in energy efficiency improvements. These 
recommendations will distinguish between three types of measures: 1) measures that require 
simple maintenance or repairs, 2) measures that require enhancements to the controls systems, 
and 3) measures that require major repairs or the investment in new equipment. The 
recommendations will also include estimated savings and costs for each measure identified. 
The comprehensive audit is expected to last, on average, 3 months per customer. The 

Scorecard will be provided on a monthly recurrinp fashion throughout the term of the 
contract. 

5.	 Measure Implementation: Upon review of the comprehensive audit Scorecard report, the 
customer will then enter into an agreenlent to implement specific and approved measures, 

based on the recommendations of the program. If decmed appropriate, the cost of measures 

»itb a JI!lJple payba(k tilm greater tban one eYear will bc offset hy incentives. Measmes will be 
implemented either by the customer, or by a contractor approved by the program. This step is a 
monthly recurring event throughout the term ofthe contract. 

6~	 Measurement and Verification: Following Measure Implementation. EnerNOC will perform 
a verification of the measure installation, and initiate the process for the customer to receive 

incentives, if NYSERDA elects to offer incentives. The expected duration of this step is, on 
average, 1 month per customer. If incentive payments are to be used, the customer will 
receive an incentive payouent once the verification has been completed and NYSERDA has 
approved the installation. 

7.	 Ongoing Monitoring; Enrolled customers will receive ongoing monitormg for their enrolled 
facilities to ensure that the savings are persistent and to uncover any new opportunities. These 

new opportunities will be processed as described through Steps 5 and on above. The customer 
will receive a monthly report and review proposed measures with the progralll on a quarterly 

basis. Please see Appendix 1\ ~- Technical Documentation for a sample of the report. The 
program will support the customer in this phase for 3 years. At the end of this period, the 

customer will have the opportunity to continue participating 111 an ongoing monitorlllg phase by 
contracting directly with EnerNOC 

-
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1.6 Examples 

The MECx concept was successfully pioneered as part of the UC/CSU /101..1 Energy Efficiency 
Partnership, which demonstrated that the installation of permanent energy monitoring equipment, 
combined with retrofit activities, results in robust and more persistent energy efficiency savings'. 
Several recent studies have evaluated the anpact of this program, most notably Brown, Anderson and 
Hnrrjs, HOlv Monitoring Based COJllJ!Jzssiomng Contribute: to Energy EiJidency/or Col1JtJifrdal BuildingJ, pubhshed 
in the Proceedings of the American Council f01' an Energy Efficient Economy. The analysis shows that 
MBCx can deliver cost-effective energy savings for higher-education campuses and other commercial 
[acilities 

EnerNOC IS also currently implementing a similar version of the program proposed here with some of 
the California State Universitv campuscs involved in the 1..IC/CSU/IOU partnership. The progmm is 
currently under development.. 

1.7 Marketing Material' & Outreach 

The program marketing will include the development of specific program materials, along with 
customer enrollment and screening forms and a program website. EnerNOC will also explore 
recruiting potential customers through. proven rnarkeung channels, such as trade allies, industry 
orgalllzations, and trade shows. 

Customer Outreach 

Given our strong presence in the New York demand response marketplace, EnerNOC has a dedicated 
and robust sales team that will reach out to prospeetJve customers daily and attract new participants. In 
addition, EncrN OC has found that working with N YSERDA account managers can be a very effective 
strategy to identify eligible customers. EnerNOC therefore proposes to work with NYSERDi\ account 
rcpresen.tatives to identify the initial set of prospective customers. 

Based on our experience in a variety of progran1s w-ith utilities across North .Americu, EnerNOC has 
ccnsistentlv found that the most successful prograllls are those where we work in "partnership" with 
our utility client in program marketing and custorncr recruitment. While EnerN UC takes on the 
ultimate responsibility for recruiting customer participants, we have learned that branding the prognlm 
as a utility offering - and having active participation by the utility's account executives in promoting the 
progralTI - enhances customer satisfaction and delivers increased value to the utility. 

1I4arketing.\Lltedals 

EnerNOC's will work r.loselv with NYSERDA to design all appropriate branding and messaging 
strategy for the program. As mentioned above. we recommend that the program marketing materials 
focus on NYSERDA's brand identity and identify Enerl'OC as the "program implementation 
contractor." \XTe are happy to discuss other marketing strategies as well. All marketing materials and 
'nessagmg will be sent to NYSERDA for approval before use. 

-
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In most of our monitoring-based commissioning program implementations. EnerNOC has utilized 
materials that provide an overview of the program and describe the key benefits of participation. We 
have found that a "frequently asked questions" insert can also be very useful. 

In line with our targeted recruitment strategy, EnerNOC will produce a small set of materials and 
distribute them either via mail or through in-person meetings. Materials will also be available for 
download via the program website. Figure 2 illustrates some EnerNOC marketing materials. 

_. -.1 
" ... ...: 

Figure 2: Examples of EnerNOC's Program-specific Marketing Collateral 

Program IFebsite 

In addition to printed marketing materials, EnerNOC will create a program-specific website where 
customers can obtain more information about the progralTl, download progranl documentation and get 
more information. The website branding will align with all other marketing materials to create 
consistency and reduce customer confusion. For an example of such a srtc developed by EnerNOC, 
please visit http://www.keephbertyalight.com/. 
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2 Company Information 

EnerNOC, Inc. is a leadmg developer and provider of clean and intelligent energy solutions for 
commercial, institutional, and industrial customers, as well as for electric power grid operators and 
utilities. Our technology-enabled demand response and energy management solutions help optimize the 
balance of electric supply and demand. As part of our energy efficiency offering, we provide 
monitoring-based conunissinning services. and work with customers La implement energy efficiency 
solutions that achieve measurable and reliable energy savings. 

c-9~ner~l Ij:lfQtmlltl:911'fNlfll(j:d:tiaif"r") 
Company Name EnerNOC, Inc.
 
MailingAddress
 24 West 40th Street 

16th Floor 
New York, NY 10018 

Telephone Number 212.624.0000
 
Fax Number
 212.624JJ001
 
Website
 httn:/1w\\'"\v.enernoc.com

f-c ·. .... • c
Contact Iqfo~:nlatio!I
 
Contact Name
 Lance CharJish
 
Mailing Address
 24 \>:Jest 40th Street 

16th Floor 
New York, NY 10018 

Telephone Number 617.895.8471
 
Fax Number
 212.624.0001
 
Email Address
 lcharlishtii'enernoc.com 

J!tisiness Information 
Nature of Business Developer and Provider of Clean Energy Solutions 

for Energy Efficiencv and Demand Response I 

Ownership Structure C Corporation
~--~.~---

Date Business Formed December 20G!
 

Paren t Company
 None
 
Affiliates None
 
Subsidiaries
 MDEnergy, South River Consulting
 
For Profit of Tax-Exempt For Profit
 
Management Information
 
Chief Executive Officer Tim Healy
 
President
 David Brewster

----' 
Chief Operating Officer Darren Bradv
 
Chief Financial Officer
 I Neil Isaacson
 
General Counsel David Samuels
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3 Experience and Qualifications 

3.1 Overall Project Experience and Results 

Since 2001, EnerNOC has been working closely with end-use customers to enable superior demand 
response solutions. As our demand response efforts have grown, many customers have asked us to 
provide additional energy management services. Om engineers and project managers routinely identify 
equipment upgrades and process improvements that not only reduce peak loads but save energy year
round. Until recently, these demand side activities were conducted separately by different entities. In 
New York, EnerNOC has worked with NYSERDA to disseminate an integrated demand response and 
efficiency solution for end-use customers. 

At the end-use customer-level, EnerNOC provides customers with monthly reporting and analysis of 
energy usage in the form of a "Scorecard" report. This type of "hands-on" approach allows EnerN OC 
and the end-use customer to identify and track specific energy efficiency opportunities and activities 
including process changes and equipment upgrades. These reports are further detailed in the Appendix. 
For one particular customer, EnerNOC has identified, through monitoring based commissioning, and 
in less than a year, measures that effectively translated in a reduction in energy usage of approximately 
103%. 

EnerNOC is also currently implementing a pilot version of the MBCx program with the California 
State University (CSU) as part of the UC/CSU/IOU partnership. This pilot targets six campuses and 
seeks to identify permanent energy efficiency savings based on a process that is very similar to the one 
outhned in this abstract. This pilot installation phase is in full gear and as such has not yet returned any 
results. 
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4 Program Staffing & Planning 

4.1 Staffing Plan 

Key Personnel 

The key personnel supporting this proposed program, along with their primary responsibilities, are: 

•	 Account Executive - Noel King will manage the relationship. between EnerNOC and 
NYSERDA, and be involved as an account executive representing Enerl\iOC. 

•	 Program Manager - Bill O'Connor will manage all aspects and day to day operations of the 
program. 

•	 Marketing Manager - Taj Ait-Laoussine will manage program design, and will develop and 
manage the marketing plan, 

•	 Customer Manager - Our staff of Business Development Managers will meet with potential 
customers to pre-qualify them lor the program, develop and manage the relationships with 
customers, and handle the interface with subcontractors. 

•	 Energy Analyst - Rick Paradis will review and analyze collected subrneter and building 
management system data to determine potential energy efficiency projects. 

The qualifications of the personnel described above are listed below.' In addition to the key personnel 
above, various other EnerNOC personnel will fulfill specific tasks related to this project. These roles 
include: 

•	 Site Technician & Energy Auditors - EnerNOC will provide personnel to perform on-site 
system auditing, site walk-through, and engineering analysis, and manage the. energy efficiency 
project installation and system upgr.ades ,15 necessary. 

Ii	 Program Administration - EnerNOC staff with experience administrating energy efficiency 
programs for utilities will provide general administrarive support to address reporting, document 
management, invoicing, customer service and other administrative tasks. 

4.2 Qualifications of Key Staff Members 

The following table lists the qualifications of all key personnel that will participate in this program 
irnplementarion. 

Staff Members Qualifications 

Gregg will lead EnerNOC':::; t~arketing and sales ream to successfuliv engage customers in 
the	 progralll, as he h3S in similar progran~s [or utilities across Norrh America, Prior to 
joining EncrNOC, Gregg was Vice President of Marketing and Sales for He" Microgen, 

Gt'egg Dixon 

Senior Vice-
the leading provider of commercial onsire cogener-ation system."> <lot! services in the US.Presi dent, Sales 
As a recognized expert ill distributed genera cion, Gregg pioneered efforts to bring more 
than 20 1v1\v' of cogeneration to leading grocery, hospitality, commercia1 property, and 

manufacturing customers and de,-eloped Hess Microgeu's leading-edge, Jnterrict-based 

monitoring system, CONII·ER. Gregg was also a partner at Mercer Management 
Consulting where he advised global Fortune 1000 technology, consumer products, and 

enrrgy clients on customer and product strategy, economic choice analvs:s, and new 

business model development. Gregg graduated from Boston College with bachelor's 
degrees in Business Administrarion and Computer Science. 

..
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QualificationsStaff Members 

Noel King 

Senior Director, 
Utility Sales 

O/;W Hegland 

Director of Energy 
Services 

Rick Pamdis 

Senior Energy 
Analyst 

Tej/dt-Laonssine 

Senior Marketing 
Manager 

Noel will serve as NYSERDA's point of contact through implementation of thi 
program. Noel has over twenty years of experience in the utility and energy field. Prior to 
joining Enel'NOC, Noel was a Director of Mercer Management Consulting's Energy 
Utilities practice, where he worked with utilities to develop business strategies and 
improve operational performance. Nod received a B.S. in Geology from Yale University 
and an M.S. 111 Applied Economics and Finance from MIT's Sloan School of 
Management 
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5 Program Impact, Deliverables, Budget and Pricing 

5.1 Market Potential 

In developing this proposal, EnerNOC has performed a detailed analysis of the market potential in 

\lYSERDA's service territory. To perform this analysis, we have used the following criteria to identify 
qualified customers: 

•	 Market Segments: our experience has shown that the most attractive MBCx targets are in the 
higher education, henlrhcare and owner-occupied commercial property (including the government 
sector). We therefore focused our analysis on these particular segments. 

III	 Customer Size: MBCx is also most applicable to the larger commercial customers. EnerNOC typically targets customers that use, an average. I il million kWh per year or more. While smaller 
customers may be eligible and benefit from an MBCx program, we have found that the best targets 
are in the 10 million kWh range. .. 

•	 Customer Characteristics: ideal MBCx customers will have multiple buildings, and will manage at • 
least part of those building using a BCS/EMS. We impose the presencc of a BCS/EMS as a ..requirement, and only consider campus-like or multi-building customers as part of om targets. 

5.2 Per Customer Impacts .. 
EnerNOC has developed a comprehensive analysis of the MBCx process, and of ItS unpacts and 
associated costs. This nnalvsts is documented in a Technical Work Paper included in this proposal as 
Appendix \. The Work Paper provides a detailed example of how MBCx is implemented, drawing on .. 
examples from past EncrNOC experience, as well as a review of the exist.ing literature. Table 1 
highlights the impacts and costs associated with performing ",fBCx at a typical customer. The data is 
supported by the Work Paper. Nore that this data is based on actual EnerNOC implementations of -
MBCx, and that this data was adjusted specifically to address customer in the New York climate zones. 

Table 1	 .. 

I' .	 . 
I Monitoring Based I R9,,000 92 31).000 

• 

<83 730 I ~,-I~Commissioning~I	 .J~ ~ __-l\ _ _.-'-- _.__ ---l

I' 

The costs shown in Table 1 are the costs associated with implementing measures identifier! as part of 
the MBCx process, but do not include the installation cost associated with enabling an MBCx customer. 
In past implementations, EnerNOC has had part or all of this cost borne by the program budget, since 
these costs are often barriers to the customer enrolling in the program. EnerNOC will look to .. 
NYSERDA's guidance in how to address these costs. which are estimated to be approximately $25,000 
per customer for a typical customer, and which cue highliglited in the budget. .. 
5.3 Proposed Program Impacts 
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Using rhe data presented in Section 5.2, we can calculate the proposed program impacts, as 
documented in Table 2. This table shows the analysis of the estimated program impacts, assuming that 
the customers are enrolled over a period of 3 years (2009-2011), and that each customer is then 
monitored by EnerNOC for a period of 3 years. After that three year monitoring mark, the customer 
can elect to extend the monitoring beyond 3 years by contracting directly with EnerNOC, but those 
costs are not covered by the program. EnerNOC is happy to provide NYSERDA with a program 
design that uses a different length of time for the ongoing monitoring. We have initially settled on a 3
year duration for the monitoring because It extends the impacts of the program through 2015. 

Table 2 
·.Q'\ti!rflili·R'''·/·nffi!fNp1illt'~lil/~'§!:... ,.",,,...t9!JA....J!l ..........JCL.."10M't:--i!,"c.."~_,L ' 2"a'Q1' !~"i!!'~Q.1'1':_!l,."s: J;2g1~',', ., ..~!llt ,g'Q14I,· .' 2b'15,'c·····"·,·,,. 

Avoided Energy(MWh) 11,609 29,469 47,329 

4,876 

1,590.000 

47,329 

4,876 

1,590,000 

47,329 47,329 

~,876 
1 ,590,000 1,590,000 

47,329 

4.876 

1,590,000 

Avoided Demand (kW) 1,196 3,036 

Avoided Gas(Therms) 390,000 990,000 

5,4 Reliability and Persistence of Savings 

There have been several studies that have documented that MBCx programs result in persistent energy 
efficiency savings. In particular, Brown, Anderson and Harris reviewed the UC/CSU/IOU Energy 
Efficiency Partnership, and concluded that "enhanced monitoring capabilities have proven valuable in 
identifying, diagnosing, and quantifying measures to reduce energy usc. Monitoring also provides a 
means to increase persistence of commissioning-related savings."2 

There have also been numerous studies on the success of ren-o-commissioning in increasing the 
efficiency of facilities, and in realizing persistent savings. For instance, Bourassa, Piette and Motegi, in a 
study of a .retro-commissioning program at SMUD, found substantial, energy savings persistence well 
into the fourth year after the program'. In our analysis, we have assumed that the measure lifetime, 011 

average, will be 5 years. We believe a measure lifetime of 5 years is appropriate, and is in line with the 
desired results of this program. . 

In addition to the efficient way in which savings can be identified and implemented, the thrust of 
EnerNOC's MBCx process is the built-in persistence associated with the long term monitoring of all 
critical building parameters. Once a buildirg has reached the most optimum efficiency level, the fault 
detection filters and applications continue to work on the customers behalf. Instead of relying on 
measures not drifting back after 5 years, EnerNOCs remote monitoring and nnalytics ensures that all 
measures that recur or drift back as a result of operator adjustments are quickly brought back to it 
efficient state. 

The intent with the MBCx offering presented here is that EnerNOC's data center and anaiytics will 
remain in full effect throughout the 5 year performance persistence period. 

5.5 Customer Deliverables 

~ Brown, K., Anderson, M. and Harris,J. 2007. Hom AJolli/OJin%, Based COJlJ1JJi,uiollillg Contnbut-. tv Enelg}' f:fficie!lryfor LlJ1Jl!Jler(ia/
 
B"i/dillgJ. Proceedings of the 2006 ACEEE Summer Study, Asilomar, CA..
 
') I3mudssa, 01., Piette, ".\T.A., i\1oregi, N. 2004. Lawrence Berkeley National Laboratory, Berkeley, C\..
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As described in Section 1 above, the energy savings will be captured through the implementation of 
energy efficiency measures by the customer, based on the recommendations corning out EnerN OC~s 

Comprehensive Andit and Scorecard Report. We expect that multiple recommendations will be 
provided per customer, and that the customer will be responsible for implementing the measures, with 
help as needed from the progra1ll. Our experience has shewn that, on average, a customer going 
through this process may receive over 40 recommendations in the first year, and about half of that in 
suhsequenr years. Not all measures are implemented, but those that ate lead to savings 011 the order of 

5% - 15% of the total energy usage. 

The specific deliverables to the customer, as part of EnerNOC's Monitoring-Based Commissioning 
Program, include: 

•	 Comprehensive Audit Each customer will receive a comprehensive audit, which will identify 
recommendations on equipment and operational upgrades that could result in energy efficiency ..improvements. These recommendations will distinguish between three types of measures: 1~
 

measures that require simple tnaintenance or repairs, 2) measures that require enhancemenrs to the
 
controls svsterns , and 3) measures that require major repairs or the investment in new equipment.
 
The recommendations will also include estimate savings and costs for each measure identified.
 

•	 Ongoing MBCx Scorecard Report: For each customer, EnerNOC ,,-ill provide an MBf:x report. 
as illustrated in Appenclix A - Technical Docnmentation. This Scorecard will pray-ide a list of all .. 
identified measures, corrected measures. builcling profiles, benchmarks, as well as an ongoing 
summary of the results of program participation. Customers will receive this rep on on a monthly • 
basis. The Scorecard also tracks the savings that have accrued from previously-implemented .. 
measures 

•	 An Annual M&V Report: This report will be an annual roll-np report of actual performance 
achieved through the implementation of energy efficiency measures. ~ 

•	 Portfolio M &V Report: This report represenls a NYSERDA view of the performance of the 
participating customers, with a roll-up of portfolio results and performance. .. 

5.6 Project Time Line 

EnerNOC is proposing a project tirneline that completes the NYSERDA contract over 3 years (2009
2011). but allows for monitoring over a 3-year period beyond that time frame. This time line is reflected 
in Table 4 of the proposal. If selected, EnerNOC will work with NYSERDA to develop a detailed 
project plan and time line to ensure that the prograrn milestones and deliverubles are in line \vith -
NYSERDA's expectations. 

..5.7 Program Budget 

Table 3 below provides a breakdown of the proposed budget for this program. Please note the 
following assumptions that were employed in arriving at that budget: .. 

Ii> The budget assumes that the program will be implemented for a total of 53 customers. As ..noted above, EnerNOC is using this figure as an initial estimate, and is prepared to modify 
this target to meet NYSERDA's preferred objectives. • 
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I)	 Customers will be enrolled in 2009-2011, and each customer will receive three years of 
ongoing monitoring. The budget shown below accounts for future monitoring costs (i.e. 
those costs incurred in 2012 and 2013) having been brought forward to 2009-2011. 

I)	 The budget does not include any incentives or offsets to the customer: this budget only 
reflects EnerNOC costs. 

I)	 The impacts associated with this budget are shown in Table 4. 

Table 3 
1 It' ."0'''', 'Bllli""Fiflllj"'" ",y....' . 

$i;~~;Al1~';" 

.. .-::,,; "'2"l!'1 if., mg,!;!!!!'!••:.,,:,gil "I'Lm ~li!l!': {•• .. ,.;;",.)" .., ~_~"':'_'_'_ of;..,~.; <., •• , !L.·:..·.. ~·gnr·· ',.;,': :emi; 
$662,500 $1,987,500 I 

EnerNOC Customer Enablement 
EnerNOC Proqrarn Administration $662,500 $662,500 

$2,385,000 
EnerNOC Customer Monitorinq 

$900,000$585,000 I $900,000 
$1,398,357 $3,549,675'I $5,700,993 $10,649,025 

AT!'l'fij i.·l;;ij~"l\jQ!ii .. [;l\1ligJ!t:..,;".·, .,$fil'i02:t;§.g5:, \'~2"'45qr57.'
..• -J.~·"<J'd._~,<,,. , ~5"'1'j(2li5'

"'·_".,.·,-·~h, , '.,,'" ..1 

As illustrated in Table 3, our budget is broken down into the following categories: 

I)	 Program Administration - The administrative costs designated for this project encompass all 
the program overhead costs associated with the program design, implementation, and 
management. 

I)	 Customer Enablement - These costs included the costs associated with enabling the 
customers being targeted for this program. These costs only represent EnerNOC costs, and do 
not include any incentives to the customers, or any offsets of the costs required for installing the 
monitoring equipment. The costs shown in this category represent steps I through (, of the 
customer process outlined 111 Section 1.5. 

I)	 Customer Monitoring - The Customer Monitoring Costs represent the costs of performing 
the ongoing monitoring for 3 years with each customer. Note that although these costs extend 
beyond the 3'year program window, they have been brought forward to facilitate the budgeting 
process. EnerNOC is open to considering different arrangements whereby the monitoring costs 
are incurred 111 line with when the monitoring occurs. 

The overall budget for the EnerNOC MBCx program is designed to maximize the kWh and kW 
savings from each project undertaken in the program. While this proposal is based on a total of 53 
implcmenrations, this is only an approximate target. EnerNOC will be happy to adjust the budget to 
reflect a clifferent scope for this program. 
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6 Selection Criteria 

6.1 Cost/Benefit Ratios and Program Impacts 

TRC Analysis 

EncrNOC has conducted a cost-effectiveness analysis usmg the TRC test to provide some guidance on 
the cost-effectiveness of the proposed program. The TRC analysis presented here is based on input 
obtained from the New York State Department of Public Service, and may need to be adjusted pending 
additional or updated data to be provided by NY SERDA. The assumptions behind the TRC analysis 
are documented below. Note that the avoided cost numbers we used are statewide numbers, witbour 
the inclusion of Long Island. 

•	 Discount Rate: 5.5%, per New York State Department of Public Service input 

•	 Measure Life: 5 years, as documented in Appendix B - Technical Work Paper 

•	 Ongoing Monitoring: 3 years 

•	 TRC Benefits: we assumed TRC benefits attributable to the following sources: 

•	 Avoided Energy Costs: we obtained avoided energy costs, inclusive of hoe losses, from 
the New York State Department of Public Service. These costs are listed in Appendix B. 

•	 Avoided Capacity Costs: we obtained avoided capacity costs, which included T&D and 
line losses, also from New York State Department of Public Service. These costs are also 
listed in Appendix B. 

•	 Avoided Gas Costs: finally, we obtained avoided gas costs, also from New York Stare 
Department of Public Service. These costs are also listed in Appendix B. 

•	 TRC Costs: we assumed TKC costs attributable to the following sources: 

•	 Program Administration Costs: these costs correspond to the EnerNOC budget 
described in Section 5.7. We have not included any administrative costs attributable t~ .. 
NYSERDA managing the program. 

•	 Customer Costs: which include the measure costs of $83,230, as highlighted in the 
Appendix B - Technical Work Paper, and the $2.\,000 monitoring equipment installation 
costs) for a total of5108,230 per customer. 

The analysis shows that the p mposed program has a TRC Benefit/Cost ratiu uf 1.65, when calculated 
using the assumptions documented above. This TRC ratio does not include any incentives or customer 
installation costs: as these arc transfers and therefore do not factor into the analysis. This analysis also 

does not include any benefits attributable to avoided C02 emissions. Those are included and descrihed 
later in this section. 

Our calculations do not include the program administrator costs other than those budgeted for 
EncrNOC. 'V·ie assume that there are no increases in supply costs, since this program do not results ill 
any increases in supply. 
Electric Rure [rntrsct .. 
As noted in the footnote of Appendix A of the RFP, NYSERDj\ indicates that there may not be 
sufficient informarion in the RFP to perform this calculation. Once additional information is available, 
F,neINOC will be happy to conduct this analysis for KYSERDA.. 
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Electric Rate Impact per MWh saved 

As noted in the footnote of Appendix A of the RFP, NY SERDA indicates that there may not be 
sufficient information in the RFP to perform this calculation. Once additional information is available, 
EnerNOC will be happy to conduct this analysis for NYSERDA. 

Electric Rate Impact per ~fWSaved 

As noted in the footnote of Appendix A of the RFP, NYSERDA indicates that there may not be 
sufficient information in the RFP to perform this calculation. Once additional information is available, 
EnerNOC will be happy to conduct this analysis for NYSERDA 

MlVh Saved in 2015 

As described in previous sections and in the supporting documentation, the program shows an 
estimated MWh savings for 2015 of 47,329 MWh. This figure is the same whether the program only 
functions for the period proposed, or if the program is extended, since we are performing ongoing 
monitoring until 2015. This figure, however, may change if the program is expanded to include more 
customers. 

~f1F otCoincidcnr NYSIO Peak Sa Fed in 2015 

As described in previous sections and in the supporting documentation, the program shows an 
estimated peak kW savings for 2015 of 4,876 kW. This figure is the same whether the program only 
functions for the period proposed, or if the program is extended, since we are perforrninp ongoing 
monitoring until 2015. This figure, however, may change if the program is expanded to include more 
customers. 

in order to perform this calculation accurately, EnerNOC recommends using load shape data to 
compare the load shape irnp act of the proposed measure to the NYSERDA system profile. We have 
deliberately chosen a conservative figure here absent any load shape information. This is reflected in 
our coincident factor calculation. 

Peak Coincidence Factor 

l:sing the figures noted above, the peak coincidence factor for this program is calculated to be 1.1. This 
derives from a measure k\'l/h savings of 893,000 and a measure peak kW savings of 92. Given that this 
number is greater than 1, it implies that the savings accrue more frequently during the off-peak hours 
than the on-peak hours. As noted above, EnerNOC recommends using load shape date to compare the 
load shape impact of the propose measure to the NYSERDA system profile. In addition, the possibility 
exists for emoiling tbe customers targeted by this proposal into demand response programs, providing 
an additional peak demand reduction. This reduction is not calculated as part of this proposal. but 
EnerN DC can easily provide additional information or analysis if requested. 

TRC Calculation with Carbon 
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To account for the environmental benefits associated with the program, we used a figure of $15 / ton 
of C02, as well as an average factor of 0.454 ton per MWh for the service territory. This is based on 
data obtained from the EPA E-Grid Database'. 

We performed the TRC calculation with Carbon benefits. The results of this analysis shows that the 
resulting TRC Benefit I Cost Ratio climbs to 1.75. 

NLJIn})er otPamctpenrs as Percentage otCustomcr Class 

The proposed program will result in an implemenrarion with 53 commercial customers in the 
commercial property, education, government. and healthcare industries. EnerNOC does nor have 
access to the total number of customers in the customer class to calculate the percentage that this represents, but we would be happy to do so if provided with rhe data. 

As noted in the footnote of Appendix A of the R.FP, NYSERDA indicates that there may not be 
sufficient information in the RFP to perform this calculation. Once additional information is available, 
EnerNOC will be happy to conduct this analysis for NYSE\li)A. .. 
Gas R'ftt: Isnpect per illBJ'U sevcd 

As noted in the footnote of Appendix A of the R.FP, NYSE\li)A indicates that there may not he 
sufficient information in the RFP to perform this calculation. Once additional inform» tion is available, 
EnerNOC will be happy to conduct this analysis for NYSERDA. 

.. 

6.2 Narrative Considerations 

Demend Reduction and System Benetits 

The demand reduction that we expect to achieve through this program is detailed Table 5 below. The 
detennination of this impact is described in full in Sections 5.2 and 5.3 of this proposal. 

.. 

Table 4 

OVlIt;lU Pcfus@m(ltipactAnaIYli;ill 201!'9 201Q 2011 2012 2013 2Q14 2015 
Avoided Energy(MWh) 11,609 29,469 47,329 47.329 47.329 47,329 47,329 

Avoided Demand (kW) 1.196 3.036 4,876 4.876 4.876 4,876 4,876 

Avoided Gas(Therms) 390,000 990,000 1.590,000 1,590,000 1,590,000 1,590,000 1,590,000 

.. 

..
 

..
 

.. 
At this stage, the demand reduction impact proposed here is significant, but will probably not rise to 
the attention of the New York Independent System Operator. The overall energy savings impacts are • 
more significant. As described above, the possibility exists for enrolling the customers targeted by this 
proposal into demand response programs, providing an additional peak dern and reduction that could 
provide value for the ISO and could be relied on by T&D System Planners. This reduction is not .. 
calculated as part of this proposal, but EnerNOC can easily provide additional information or analysis 
if reques ted. 

.. 
.j [ttrp.,' / www.cpa.gov/ cleanenergy/ energy-resources,'egud/ index.html 

~. 
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Evaluation 

EnerNOC's approach to Measurement and Verification is to deploy a consistent approach between 
energy savings estimates and verified energy savings. Savings estimates presented to customers play an 
important role in the implementation decision-making process. The verified energy savings represent 
the true performance delivered to NYSERDA. 

EnerNOC realizes that it is imp ortant for the estimated and verified energy savings to be consistent. 
Therefore we have devised an M&V approach that will use two IPMVP Options (B and C) to bring 
confluence between energy savings estimates communicated to the customer for implementation 
(Option B), and overall program performance delivered to NYSERDA (Option C). The following 
summarizes EnerNOC's approach to M&V. 

The savings for this program are expected to be in the 10% range. According the IPMVP this is the 
threshold given for the effective use of Option C; whole building monitoring. In this savings range. 
factors such as occupancy schedules, production. and weather, and unaffected loads such as plug loads. 
can make it difficult to isolate the true measure impact. However, because the MBCx measures affect 
the whole building and often interact with other measures, the Option C approach is desirable. 

.,	 provided it can be combined with an effective mechanism for isolating external factors. Wherever the 
Option C approach introduces significant noise, EnerNOC intends to use Option B to document and 
fill in for factors that interfere with the accurate use of Option C. 

The M&V plan can be summarized as follows: 

It	 Option B - the combination of engineering computations and continuous measurement of energy 
proxies. will be utilized to determine the ongoing savings estimates to the customer. 

It	 Option C - whole building metering. will be used to true-up the savings after the completion of 
measure implementation. 

It	 Parameters monitored in the Option B approach will be used for mitigating external factors that 
affect energy consumption, and which are outside of the scope of the implemented measures. This 
includes the monitoring of system operatmg factors during, before, and after the Option C energy 
baseline is developed. 

•	 A comparison between the "bottom-up" Option B results will be compared to the "top -down" 
Option C results. The Option C baseline and post-installation energy consumption will remain the 
primary performance criteria in EnerNOC's M&V approach, but whenever static or noise factors 
interfere, Option B results will be used to supplement measure isolated results for performance 
verification. 

•	 In this program the aggregated Option B results will be considered equivalent to the Option C 
results whenever the two options are within ±lOIl..;) confluence. 

JI[arket Se,~l11elltNeed 

EnerNOC believes that this program provides an excellent fit into NYSERDA's existing portfolio of 
programs, and fills a previously unmet need for end-use customers. Opportunities deriving from 
Monitoring- Based Commissioning have not been substantially achieved in the state of New York, and 
present a significant need. The proposed program will seek to meet that need, and unlock an efficiency 
potential that is currently not being met. 
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Coordin.uion 

EnerNOC will coordinate this program with other programs offered in the state, to the extent 
appropriate. It is important to note that there is an opportunity to coordinate this program with other 
existing demand response programs, for which EnerNOC is a provider in New York State. This 
coordination may enable customers to use the same monitoring equipment to not only achieve the 
demand reductions and energy savings illustrated in this proposal, but also to enable a significant and 
additional demand-response load. That capacity is not included as part of this proposal. However, 
EnerNO~ can provide additional information or analysis if requested. 

Co-Benefits 

EnerNOC has found tbat many of tbe commercial customers that participate in an MBCx program will 
generally experience additional value stemming from unproved maintenance practices and reduced 
maintenance costs. The !\lBCx approacb allows customers to keep their facilities running more 
smoothly: they arc alerted to potential problems as soon as they occur, and have an opportunity to 
address those problems early on. Indeed, MBCx can be seen as a form of preventative maintenance, 
which can significantly reduce repair costs. A,t this stage, EnerNOC does not have quantitative 
information on the savi.ngs associated with this benefit. but we expect it to be significant to the 
customers considering this opporrumty. 

Portfolio Belencc 

NYSERDA offers a wide and comprehensive array of programs for energy efficiency. I'llcrNOC 
believes that this proposed program is an innovative approach to capture energy efficiency 
opportunities that will complement and balance the NYSERDA portfolio. EnerNOC will coordinate 
this program with other programs offered in the state, to the extent appmpriate. 

Depth ofSm7'l1gs 

During the analvsis and benchmarking phase, EuerNOC will not limit the process to a specific set of 
measures. The unalvsis will review all systems in use at the customer facilities and provide 
recommendations on a broad range of measures, from lighting to I-1VAC to process. While the 
objective of this program is to implement perma.nent measures, the analysis will undoubtedly uncover 
additional opportunities for efficiency that do not require any capital investment, but are primarily a 
result of incorrect settings, schedules or eqmpmenr operation. The reports provided to the customer 
will highlight rhose measures, and encourage the customer to implement additional t:nergy efficiency 
opportunities. A sample customer report is included in Appendix A, and highlights the comprehensive 
nature of this offering. In addition, the analysis may .uncover measures that ate best addressed by other 

New York programs. We will refer the customer to those progtams as appropriate. 

Undcrscrvcd "Harkers 

This progrmTI is not targeted at underserved markets. 

Cornmimumt 

The process for obtatning customer commitment is described in detail in Section 1.5 of this proposal. 
In summary, customer will be required to enter into an agreelnent with the program to ensure proper 

~ 

..
 

..
 

..
 

..
 

..
 

..
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commitment. The enrollment agreelnent will essentially guar:llltee that the customer is willing to 
declicate some internal resources to comply with program requirements, and acknowledges that there 
will be some customer costs. If applicable, the agreement will also commit the customer to 
implementing measures in order to obtain any incentive funds from the program. The customer will 
then receive ongoing monitoring for a period of 3 years, along with all the customer deliverables 
described in Section 5.5 of this proposal. 

Cusrorncr Outreach 

The focus of the program outreach will not be on fincling all customers. but on finding the right 
customers. As discussed above, this program will target a select group of customers in the commercial 
sector. Our implementation plan contains a very extensive customer screening and enrollment process 
to ensure that the customers that participate will deliver the most value to NYSERDA and successfully 
meet the program objectives. lI. key part of this process will center on the identification of a program 
champion within each customer. In our experience, we have found that program champions are key 
facilitators of customer engagenlent, swift implementation, and successful kWh reductions. The 
selection criteria described below are designed to ensure that the program enrolls eligible and desired 
customers: 

• Basic Selection Criteria: First we ensure that the customer meets the basic selection criteria, i.e. 
size, type of facilities, presence ofbuilcling control systems, history of energy efficiency efforts. 

II Customer Commitment: We screen customers for their ability to commit to the program. This 
will be based on their willingness to dedicate time and resources, their ability to identify a program 
champion, and tb eir openness to meeting with EnerN OC program managers. During the screening 
phase, we will evaluate prospective customers against these criteria. 

II Empowered Champion: Our experience shows that one of the keys to a customer's success is 
that the decision-maker with which we interface is etnpowered to make decisions about elements 
that will affect the program. For example, we Will make sure that the proposed program champion 
will be able to clear any barriers regarcling the installation of monitoring equipment and the use of 
resources<time. 

•	 Customer Stability: The last element we will evaluate when selecting a customer is whether the 
customer and project champions are likely to remain srahle and in place dming the implementation. 
We have experienced changes in management in the past that 'have affected the outcome of our 
programs. We will determine, ahead of enrollment, whether such changes are likely to occur and 
develop strategies to address challenges should there be turnover during the program. 

The program will seek to gain commitment from the program champion and explore, before eJlrollmellt, 
the willingness of the champion to agree to and implement the cost effective measures identified in the 
Scorecard Report. 

Collebomtivr Approach 

This program proposal was developed in a short time-frame which precluded extensive cooperative 
discussions. However, the EnerNOC staff has held numerous cnnservations and discussions about this 
program with the various New York Utilities, NYSERDA, the New York State Pulilic Commission, 
and the New York Department of Public Service. If om proposal is accepted EnerNOC will conduct 
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additional conversations with other administrators, customer representatives) and community 
organizations to ensure that the program is delivered through a collaborative approach. 

Fuel Integr.}tiol1 

The program will focus on both electricity and gas, and generate savings for both fuels. The approach 
does not favor one fuel over another. The electric impacts will be more significant, given that the end
uses targeted are more weighted towards electricity. The program will address both electric and gas 
savings through a single customer contact. 

Tmnspsrenci-

The data identified in Appendi'< A (i.e, the Sample Scorecard report) will be made availahle to end-users -as well as program administrators, to ensure full transparency. 

PrOCUre111el1( 

EnerNOC will perform all functions specified in this proposal and will nut procure any functions ~ 

through a competitive bid. .. 
.. 

-
-
.. 

.. 

.. 

.. 

.. 
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1 The EnerNOC Solution 

EnerNOC's full-service solution is built on non-proprietary, open-architecture, scalable, and econornical 
technology. This platform is used to design, customize, and quickly deploy a variety of energy management 
solutions that deliver reliable and economical results. EnerNOC's solution has three main components: 

•	 The EnerNOC Network Operations Center, or NOC, our centralized communication 

infrastructure where we manage and store data, and from which we are remotely connected to all 

our customers sites; 

•	 Remote EnerNOC Site Servers (ESS) and BMS Gateways, advanced mctenng and 

communications nodes located at each end-user site, and that collect local data from meters and 

building controls systems; 

•	 PowerTraWBJ, EnerNOC's proprietary web-based encrgy management platform. hosted at the 

NOC and available to any users with an Internet connection. 

1.1 The Network Operations Center (NOC) 

Much like a utility control center, the NOC combines advanced software, internet communications, and highly

skilled professionals to collect and present end

user energy consumption and process data,
 
initiate remote commands, and continuously
 
monitor the status of remote sires. The NOC
 
connects to each site through a communications
 
node called the EnerNOC Site Server, or ESS, 

The NOC utilizes a comprehensive secunty 
infrastructure, including firewalls, Intrusion 

detection systems, and encryption for 
transmissions over the Internet. The NOC, 
illustrated in Figure 1, is staffed around the dock, 
365 days a yeaL 

Figure 1 - EnerNOC Network Operations Center 

1.2 The EnerNOC Sire Servers and BMS Gateways 

The ESS serves as a gateway to connect the NOC with a variety of data collection systems and equipment at 
end-use customer sites. The ESS is typically installed in the electrical room at a customer's site. It is connected to 
the site's local network, and it includes a \X!eb service software application which enables the secure, bi
directional transfer of data across firewalls and over the Internet In some instances, EnerNOC may need to 
install multiple ESS's per building, 

All meters involved in this implementation will be connected to the ESS via pulse block connections or via 
Modbus protocol. The ESS will collect and store all data captured by the meters, and will make that data 
available, in near real-time, to EnerNOC's Network Operations Center via Power'I'rak. 
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Figure 2 - ESS Gateway Figure 3 - Echelon iLon 

This universal connectivity allows us to leverage a customer's existing infrastructure inves tmeur, lowering our 

overall cost of enablemenr and making data available to corporate networks and the Internet through industry 
standard communication protocols. Figure 2 and Figure 3 illustrate the installation of an ESS at a customer site. 

B,IIS GJh';}'.!J'J 
~ 

If data from a building management system (B1'\'1S) is required, then a BlViS Gateway will also be installed at each 
location, and will be connected to the local Intranet. TIlls gateway will collect B~1S point information via a 
standard open protocol called BACnet/IP. TI1e- Gateway will rvpically be located at the campus control room 
where the BMS workstation is located. 

• 
1.3 Powe r'I'rak 

Power'Trak is a Web-based enterprise energy manazernent software platform used for power measurement, load 
control and energy analysis. Powertrak is built on Linux, Java and Oracle technologies, and operates an open 
\Xleb services architecture, PowerTrak handles many vital data acquisition tasks. PowerTrak is a hosted .. 
application, meaning that it requires no installation of any physical hardware or software. Users with access to an 
Internet connection have access to Power'Tmk. The diagram in Pigllre 4- provides an overview of the Power'Frak 
system architecture. 

•PowerTrak 
Ext"rnal [}alaSouru,

Customer ..DOlta Seurees Energy lntelhqence Enterprtse SystE'm:J 

t., 
,[._-_ ... 

Supply Chain Mgml.I,, Profding En\~rprbeResource Mgmt.
I Cu,t&lflcTR~lalionlhlp M9mt:'!-, ",,1 

',' _ ' C~~~~ilment Billing My pcwer'rrakOlh~IDal.1 

C~I=ion Sy't~ms -I
' .. /J

, 

~~", -:;,1 
Enterprise ApplIcation Components Energy Organizations fquipmm1\ (Q~tlol 

Sy-;t.m, GlvbJIO~yjceMgmt- -~S-e~-lI~~-~ -----M:sSJglng- l Unhries nos)
 
Ind Sy:;,Cp"rJ!Qr' 11S;)'1
 
R,=g,Tr~n~.Or'l ,RTo<'j
FileTransfer Scheduling 

Sup~lier5 ILSE,o;) 
sscc, 

En<erNOCSft.'"rwr ueta Layer 
PubU( Data Streams 

ISO Pricin9 
EnterpriseDB W..etherO'Ll 

trnl'MJ11S Data -
• 

Figure 4 - Power'I'rak Aechtrecturc .. 
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Power'Frak collects facility consumption data on a Lminute, 'i-minure, 15-minute and hourly basis, and 
integrates that data with real-time, historical, and forecasted market varia bles. PowerTrak can be used to measure, 
manage, benchmark, and optimize end-use customers' energy consumption and facility operations. In particular, 
PowerTrak supports the following business processes: • 

• Analyzing energy consumption patterns; 

• Forecasting energy demand; 

• Measure the real-time performance of sites during demand response events; 

• Continuously monitoring building tnanagement equipment to optimize system operations; 

• Model rates and tariffs to turn energy data into cost data; 

• Creating energy scorecards to benchmark similar facilities. 

In addition, PowerTrak enables us to track each end-use customer's greenhouse gas emissions by mapping 

their energy consumption with the generation fuel mix in their location (e.g., coal, nuclear, natural gas, and 

fuel 011). 

1.4 PowerTrak Data Layer 

The Power'I'rak data layer is a relational database that is designed for query, analysis and transaction processing. 
It contains historical energy data and data from other sources. It separates analysis workload from transaction 
workload and enables us to consolidate data from several sources. These records include customer 
demographics, interval energy information (e.g. l-minute, 5-minute, 15-minute), building management system 
data, weather data, emissions data, aggregated sllITUnary data, and pricing data. 

1.5 PowerTrak Data Warehousing and Scalability Capabilities 

The Power'Trak application is built on Linux, JAVA and Oracle technologies. We are using Oracle RAC (Real 
Application Clusters) as the data warehouse. As we scale to len's of thousands of points, Oracle Ri\C enables 
the deployment of a single database across a cluster of servers, wh.ich is the Foundation for grid computing. This 
sti"ategy offers the following advantages: 

\\"e can expand capacity by simply adding low-cost commodity hardware (e.g. servers and disk arrays to our 

cluster on demand); 

No Power'Trak application changes are necessary; 

The application docs not have to be taken offline, providing 24/7 availability for continuous uptime for 

database applications. 

PowerTrak is a tiered Service Oriented Architecture. The Presentation Tier provides browser-based (HTML, 
AJAX or RSS) user interfaces or a service interface for any business process using SOAP, as well as Java calls. 
The Middle Tier implements business processes using application server, Business Process \VorkHow (BPEL or 
3HI) and Enterprise Application Integration (EAT) technologies. The Enterprise Tier provides access to data, 
services and security. 

1.6 PowerTrak Functional Capabilities 

PowerTrak offers extensive energy management and analysis capabilities, A general overview of these capabilities 
is provided below, organized by functional area. 
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Using a tree-based hierarchical structure the user can assign mctcting/ monitoring devices to a group and view 
aggregated reports on the virtual/aggregated group. These groups can represent geographical regions, business 
units, utility rerritories, etc. 

Energy Profiling riisplays various types of cncrg? dar", and provides the capability to merge, overlay, and
 
compare it with other key data streams such as energy pricing, weather, and energy budgets. In addition, data 
summarization features allow Users to understand the implications of facility activities over defined intervals.
 
Multiple facilities and data streams can be easily compared using a powerful, graphical user interfac-e.
 

Bulk Data Export allows the user TO export detailed energy interval data for a user-specified period of time for .. any meter or set of meters. in aggregate or individually, from Power'Trak into a .csv (comma separated value) me. 
various file. This data can be used for many purposes, including derailed analysis, third-party cornmoditv 
procurement negonauon, etc. 

Powcr'Trak's alerting and alarming capabilities allow users to set static thresholds for any incoming data sources ..(c.g., temperature, k\~(I, kW'h, therms, ~P:rv1, etc.). Notification can be configllred to deliver ernails and pages. 
Notification types are user defined and can include certain information, including time, alarm type, and actual • 
monitored data value at time of alarm. All alerts and alarms ate delivered 10 teal-time to ensure a prompt
 
resolu cion.
 

Power'I'rak integrates publicly-available data streams such as energy market real-time prices, weather data (e.g., ..
 
wet-bulb temp, humidity, atmospheric pressure), and other subscription-based data streams as USel"S request. 'nus
 
data can be used to normalize commodity data (e.g., electricity usage per degree day) across facilities and provide
 
insight into energy usage.
 

Power'Frak provides a powerful [o rer-astinjr tool that allows users to forecast any cornrnodity consumption and 
demand "gainst past consumption using sophisticated stochastic and historic variables. Forecasts can also be 
created for actual bills, based 011 a combination of user-defined tariffs and consumption data, which provide 
monthly and annual plans. 

.. 

.. 
Tj/~ri· Dil,:..'tier 

The Tariff Builder allows users to replicate utility tariffs (e.g., gas bill, electric bill) in order to genel·<lte shadow 
bills, foreca sred bills, and to track against actual bills received. Because Power Irak captures actual utility meter 
interval data in real-time, the data is identical to what the utility captures. However, the utility may not always bill 
correctly and this functionality provides powerful tact checking functionality. Additionally, the Tariff Builder 
provides a bill presentment functionality that enables the generation, viewing, and exporting of estimated billing 
information. 

• .. 
• 

... 

.. 
Reporting makes available a standard library of repons· to centralize facility and customer data for benchmarkiug 
and financial analysis. The following are a sample of available reports: .. 

Confidential and Proprietary Page 4 

-



EllerNOC MBCx Program Proposal 

Load Duration Curve Daily Min/Max Demand Chart 

Load Factor Peak Demand Variance Billing Report 

- Hourly Demand vs. Temp Emissions Footprint 

- Building Rankings by Usage per Sg. Ft Usage vs. Baseline 

COgll0S ReportNet is one of the most advanced business intelligence reporting applications available. Power'Trsk 
has integrated the full power of COgll0S ReportNet into the system, allowing users to view powerful reports 
developed from any available data source in PowerTrak. Reports can be scheduled to run at user-defined tunes 
and be distributed to user-defined groups and individuals. 

Power'Trak calculates a facility's "emissions footprint" by capturing regional power generation emissions 
statistics, as reported directly from the Environmental Protection Agency. Using a facility's State, Utility and real
time energy consumption, Power'Trak is able to provide detailed particulate emissions profiles from the power 
consumed by the facility. 

PowerTrak stores data for a minimum of three years. Customers can choose to archive da ta after this time frame 
or simply pay for continued data storage at a predetermined price. 

2 Sample EnerNOC Monitoring Based Commissioning Report 

The following pages contain a sample report detailing the information that EnerNOC provides to its MBCx 
cus torners on a monthly basis. Note that the reports provide information on the overall energy picture, along 
with specific recommendations for measures. These reports form the cornerstone of the MBCx approach. They 
provide the necessary visibility to the customer on all of their energy cost drivers, and provide recommendations 
for continuing to reduce energy usage and ensuring persistence of savings. Please note that EnerNOC has 
obtained permission from the customer to use the data and reports shown below. 

~
 
Redacted ScoreCard 
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1 At a Glance Summary 
Measure Name 

Savings Impacts Common Units 

Customer Base Case Description 

Code Base Case Description 

Costs Common Units 

ASHRAE Climate Zone 

Building Type 

Building Vintage 

Measure Equfpment Cost ($/n,nit) 

Measure Incremental Cost ($/unit) 

Measure Installed Cost ($/ilnit) 

Effective Useful Life (EUL) in years 

Program Type 

Time of Use (TOU) AC Adjustment 

Important Comments 

Customer Annual
Measure 

Electric Savings 
~aml' 

(kWh/unit) 

Monitoring Based 
893,000

Commissioning 

Monitoring Based Commissioning (MBCx) 

Customer 

Existing building condition 

Same as Customer Base Case 

Customer 

lOB, lIB, 12B, 13A, l4A, 15, 16 

Educational, Commercial Property, Government 

1978 - 2004 

Not Applicable 

Not Applicable 

Varies, see "Measure Installed. Cost" column in next table 

5 years 

Retrofit 

0% 

Measures, energy savings, and <!elflaJlQreduction are highly 
bUildiJ1~~Q p,rojec.l speCific.A!thougbthere are certain 
"standard' tYPesof equipmen! ange.system configurations, HVAC 
and lighting systetn,~inlargerbuildings are unique and "custom" 
for a specific building, with a specific occupancy, schedule, 
orientation, climatezone, etc. 

Customer Peak Customer 
Electric Demand Annual"! herms Measure Installed 

Reduction Savings Cost ($/unit) 
(kW /unil) (Thm/unit) 

92 30,000 $83,230 
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General Measure and Baseline Data 

1.1 Measure Description and Background 

Monitoring Based Commissioning is a relatively new energy efficiency application. Broadly 
speaking, it refers to the combination ofretro-commissioning and continuous commissioning & 
verification activities, coupled with ongoing, technology-based monitoring to ensure persistence 
of savings. Selected facilities are analyzed to identify and implement cost-effective retro
commissioning activities that typically require little or no capital investment. During the 
implementation phase, monitoring technology is installed at each facility to capture energy usage 
data from interval meters, as well as to interface with building control or energy management 
systems (BCS/EMS). This data is then used to create benchmarks for optimal building 
operations, and also to continuously track building operation and performance. Since all 
buildings invariably drift away from optimal operations, the ongoing monitoring ensures that 
building managers are alerted to any issues as they arise, and can then take appropriate remedial 
action on a timely basis. 

EnerNOC has developed a unique and powerful approach to Monitoring Based Commissioning. 
We have pioneered this approach with some of our existing customers, and have been able to 
achieve significant energy savings. Our Monitoring Based Commissioning approach is as 
follows: 

•	 EnerNOC will install the appropriate meters at all customer sites to collect electric and 
gas information on a campus/master meter-level, as well as electric and gas data at 
appropriate building or facilities, and BTU consumption for CHW and HW systems, also 
for select buildings. EnerNOC will also interface with the relevant points in the Building 
Management Systems (BCS) on these sites. 

•	 The information will be collected in near real-time at user-adjustable sample rates, and 
warehoused at our Network Operations Center (NOC) via our PowerTrak® application. 
Any user with access to the Internet, and with the proper credentials, will be able to view 
both meter and BCS data using a simple browser interface. 

•	 EnerNOC will establish benchmarks for all buildings monitored using data published by 
the International Facility Management Association or other appropriate sources. Once the 
benclunarks are established and calibrated, EnerNOC will compare building usage to 
benchmarks to identify potential areas of energy savings. 

•	 The energy savings from MBCx is comprised ofthe aggregated savings from multiple 
measures. These measures are identified from anomalies or faults visible through the 
host facility BCS system. Since the BCS system is mostly controlling and monitoring 
facility HVAC systems the measures are typically identified in these end-use categories. 
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The following is a list of end-use systems and measures that are most commonly addressed by 
MBCx: 

EnerNOC- Typical MBCx Measures* 

General Fault Detection 

and Diagnostics (FDD) 

c---

Setpoint Error Tracking 

SelJSQr range cbeckicg 

Operating parameter out of range 

Pinned or flatlined sensor 

Ac tual vs. Intended Schedule Analysis 

Equipment Manual Overude Detecuon 

Excessive Equipment Cvchng 
Zones Setpoint ...Analysis 

Heaung Seback 

Coclrng Serfcrcvard 

~ill Starvauon Analysis 
Zone Comfort .Analysrs 

Indoor Air Quaiitv ..Analvsis 
Air Handling Units Ecououuzer Operation 

Simultaneous Heating and Cooling 
EXCCS~lve or inadequate vennlanon 

Demand V ~'ntJ!J.t1on 

~-\ir srarvatio n 

Static pressure analysis 

'Schedule 

Hearmg/Coolmg Coil Efficiency 

Lr>lklng Valve 

Opnmum Stan/Stop Analysis 

..Air Filter Aoarvsis . Dirty Fll:er 

Terminal Units Variable Au Volume Analysis 

Zone RrJ1F:lt 

V-\.V Box Damper Modulation 

Cooling Plant 

~-

Chiller Performance AnAlySiS - k\"(//Ton 

Optimum Chilled Water Supply Temperature 

Optimum stagmg 
Optunum Condenser '\JJater Supply Temperature 

Coolmg Tower Pan Efficencv 

Low /1 11gh Temperature Differennal Analysis 

Optimum Flow analysts 
Optunom Pump Ul.lll'l.:lf10n 

Oonmum Thermal Storage Utilization 
Boiler Sequencing Optinuzaticn 

Boiler Au Preheat 

Boiler C()lTIbU~(1011 Controls 

BOller Economizer 

Boiler Combustion Efficiency 

BOller Br.mers Performance 

BOiler Blowdown 

Boiler Effictencv 
Optunum Pump Uulizauon 

Heating Plant 

-


-


-


..
 

...
 

...
 

...
 

..
 

...
 

...
 

...
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1.2 Codes and Standards Requirements Analysis 
The measures described here are not governed by codes and standards since they generally only 
involve adjustments to existing equipment. ASHRAE has a guideline for Commissioning but not 
for Retro-commissioning or Monitoring Based Commissioning. Examples oftypical MBCx 
measures may include economizer control adjustments; excessive equipment runtime set-points 
vs. actual variations, VAV-Box hunting, heating/cooling valve hunting, chilled water 
temperature reset schedule modifications, pumps, flow adjustments, simultaneous heating and 
cooling, etc. 

1.3 EM&V, Market Potential, and Other Studies 
The most recent study on the evaluation, measurement and verification relevant to this measure 
was done by Brown. Anderson and Harris, 200i. That study reviewed the energy savings results 
of the 2004-05 MBCx pilot program for UC/CSU/IOU. The median savings of I0% of the 
baseline source energy was cited for this program. The authors also concluded that colder 
climates tended to have slightly lower savings than higher or more humid climates. 

1.4 Base Cases and Measure Effective Useful Lives 
Since MBCx can be applied to a wide variety of building components and systems, and because 
of the wide range of potential measures, it is difficult to establish a common measure effective 
useful life (EUL). In general, the maximum measure life for an MBCx measure cannot exceed 
the life of the equipment or system undergoing improvement. 

The literature cites a wide range of measure life estimates. In the paper by LBNL and SMUD on 
"An Evaluation of Savings and Measure Persistence from Retro-commissioning of Large 
Commercial Building", 2004 2, measures tended to retain 80% oftheir initial energy saving into 
the fourth year. Since the MBCx program is intended to continuously monitor the facilities for a 
three year period, this should delay the onset of diminished savings until after the Monitoring 
aspect is discontinued. Continuous or on-going monitoring is intended to maintain saving 
performance since any changes to the 'improvements' will be identified and addressed, thus 
minimizing the impact of inevitable drift. For the purpose of this Work Paper, the EUL will be 
set for five years. 
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2 Calculation Methods 

2.1 Energy Savings Estimation Methodologies 

As part of the MBCx measure, calculations for each indentificd measure will be made. This 
measure specific or "bottom-up" approach builds on the traditional retro-cornmissioning 
approach by isolating specific measures or opportunities within building systems (central plant, 
air distribution, terminal devices) or sub-systems (chillers, air handlers. sensors and valves etc). ..Each opportunity is identified through fault detection (FD) using powerful automatic filters and 
visualization schemes to identify faults and optimization opportunities. Once an opportunity is 
identified, it is flagged for further evaluation, including validation, possible diagnostic and 
remediation. Energy savings are calculated on a stand-alone basis along with cost savings. 

,. 
,. 

Since equipment is being continuously monitored a combination of engineering computations 
•and continuous measurement of proxies for energy use is utilized as the base case. With this 

method, dynamic parameters, such as flow, temperatures, speeds, etc. will be measured directly 
and supplied to engmeering equipment models which are developed around actual field 
conditions. Industry standard methodology, such as ASHRAE Standards is used to annualize 
energy consumption and savings. The BIN method, combined with Typical Meteorological Year 
(TMY3 data is now available and will be used for this program) data is most often used to 

•determine the annual energy consumption or savings associated with reconunendations identified 
through the MBCx process. As seasonal and annual consumption histories are complete, actual 
system energy consumption can be derived directly from the accumulation of the streaming data •from the host facility. 

Even when the Owner has not chosen the package ofmeasures to implement yet, accounting for 
interactions is important because this SImple payback calculation must be sufficiently accurate to .. 
determine which measures will be implemented and allow the Program to correctly allocate 
incentive payments. After measures are implemented, 'Updated Annual Savings' are calculated • 
for the Implementation Summary Table including interactions of the selected group of measures. .. 
For consistency between estimated and verified savings, MBCx deploys a measure calculation 
and verification approach using two industry standard calculation and verification methods. 
These are derived from the International Performance Measurement and Verification (IPMV P) where Options (B and C) are used to bring confluence between energy savings estimates 
communicated to the customer for implementation (Option B), and overall program performance 
delivered to SCE (Option C). The following summarizes the MBCx calculation and verification ... 
approach: 

The savings for the MBCx program are expected to be in the 10% range. According the IPMVP •
this is the threshold given for the effective use of Option C: Whole Building Monitoring. In this 
savings range, factors such as occupancy schedules, production, and weather, and unaffected 
loads such as plug loads, can make it difficult to isolate the true measure impact. However, • 
because the MBCx measures affect the whole building and often interact with other measures, .. 
the Option C approach is desirable, provided it can be combined with an effective mechanism for 
isolating external factors. Wherever the Option C approach introduces significant noise, The • 
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MBCx program uses Option B to document and fill in for factors that interfere with the accurate 
use 0 f Option C. 

The plan can be summarized as follows: 

•	 Option B, the combination of engineering computations and continuous measurement of 
energy proxies, will be utilized to determine the ongoing savings estimates to the 
customer. 

•	 Option C, whole building metering, will be used to true-up the savings after the
 
completion of measure implementation.
 

•	 Parameters monitored in the Option B approach will be used for mitigating external 
factors that affect energy consumption, and which are outside of the scope ofthe 
implemented measures. This includes the monitoring of system operating factors during, 
before, and after the Option C energy baseline is developed. 

•	 A comparison between the "bottom-up" Option B results will be compared to the "top
down" Option C results. The Option C baseline and post-installation energy 
consumption will remain the primary performance criteria in EnerNOC's M&V 
approach, but whenever static or noise factors interfere. Option B results will be used to 
supplement measure isolated results for performance verification. 

In this program the aggregated Option B results will be considered equivalent to the Option C 
results whenever the two options are within ±l 0% cont1uence. 

A complete list of findings, derived for an actual customer, can be found in Appendix A, which 
is the source of the data presented in the various summary tables. The following are example of 
savings calculations lor various findings typical of the MBCx measure. They are highlighted in 
yellow in the complete list of fmdings. 

Example 1: AnD running continuously 

An air-handler fan was found to be operating continuously during the month of April regardless 
ofoccupancy and programmed schedule. Using the general filter and parameter out of range 
(POOR) aspect ofPowerTrak®, this air handler was t1agged as violating it's scheduled rules and 
was investigated by analysts to verify that it was not a false positive and determine what the 
savings would be based on actual off-scheduled performance. The air-handler is equipped with 
a variable speed drive, so the average speed during the off-hours time period was used to 
calculate savings potential from turning off the unit during un-occupied hours. 

Energy Savings are evaluated as follows: 

kWh . = kW x (Hours - Hours ) 
savmgs fan pre post 

The power draw of the air-handler fan motor was based on drive monitored output rather than 
using its nameplate rating since the motor was not running at peak capacity during the off-hours. 
Figure I shows the measurements for this measure: 
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AHU-3 Motor Size I 25-hp 
Pi>Wef.l"{eadina;f[om Orilre 
kWmax 15.54-kW 

kWavq-otfHrs 6.33-kW 

", . "ii: "I#~~~~ 
:J.~Q~Q§~d·S-~!!~dWlit 
~itr'~"1ll3lJSf, W~K"'", ,ee. . ,$i' , ".'f'\ .'Hld 

StartTime 00:00 00:00 08:00 08:00 
Stop Time 23:59 23:59 21:00 21:00 
Hours 
Days 
Total Hours: 

24 24 13 13 
260 104 260 104 

6236 2494 3380 1352 

Figure 1 Fan motor Power Measurement (Example I Calculation)
 

Inserting the Figure I numbers into the savings equation, Figure 2 shows the following savings: ..
 

,.·.; .. ,t':':L,;;~~.,,;1;U<W!lrf; 
on-peak

Summer 
off-peak 6.33-kW 1683 
on-neak

winter 
off-peak 6.33-kW 2332 

Totals 4015 

:t,).;, ;i;' ~--&X~:,;?}~i: ;;sayltiQs~~\~~.;:.,
'f", ,'\'8;"," r~:;f:;fHil1rs:0) 'TN\' 1J'.,,\>ih'7lO r:,.,f{iiot-slivrna::i 

41~ 

58.1 % 

633-kW 

633-kW 

a 

a 

a 

0 

1a653 

14 762 

.. 

.. 
10,653 

14,762 
025,415 o o 25,415 100.0/0 

Figure 2 Measurement Savings (Example I Calculation) 

Since the new schedule does not turn the fan motor off during the peak demand period, there are 
no demand reduction associated with particular measure. .. 

.. 
Example 2: Economizer not modulating I fixed at maximum position .. 
Using the general filter and parameter out at range (POOR) aspect ofPowerTrak®, this air ..
 
handler was flagged as violating it's economizer rules, mixed air temperature too high, and was
 
investigated by analysis to verify that it was not a false positive and then determine what the 
savings would be based on intended operational performance.
 

..With the Outside air damper stuck at 100% open, too much OA is used during all but the 
temperature Bins between the SAT of 55°F and the RAT of75°F where 100% OA would be the 
norm. Figure 3 below shows the Bin temperature and Hours of occurrence at various 4-hour 
time intervals, This allows for a better match to actual occupancy usage than the standard three, 
eight-hour shifts. The bin data is based on the TMY2-8760 weather data used in Encrgyl'lus. 
Since TMY3 weather data is now available, the new -l-hour time intervals will be populated ..
using this newest weather format. The calculations in the example used TMY2 since that was all 
that was available at the time. The technique shown will not change, only the source of the 
weather data will. .. 
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8 

41 

90 

126 

.• 104 
112 
142 

113 

109 

68 

96 

120 

111 

76 

55 

42 

18 

19 

7 

2 
"7:5 . .1 

•12,5 

-17,5 

·22,5 

·27,5 
..~ -32.5 

1 

12 

34 

80 

140 

119 

95 

99 
127 

100 

113 

65 

92 

126 

109 

57 

44 

24 

15 

8 

1 

12 

34 

89 

100 

102 

134 
151 
105 

91 

82 

111 

128 

116 

77 

52 

37 

21 

15 

2 

Un-Occupied 

Hours Avg Temp 

12
 

49
 39.5 779
 

83 en
 
c; 

j'
129 rn 

E
197 u Un-Occupied 

1!'" 134 u., Hours Avg Temp 

118 

89 

108 

155 

108 

84 

68 

67 

28 

18 

10 

3 

Occupied 

Hours Avg Temp 

9705 82.0 

Occupied 

Hours Avg Temp 
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The minimum economizer outside air fraction should be at 25% percent but is currently at 100%. 
The post-retrofit economizer will control the amount ofoutside air from the 25% minimum, 
when MAT is less than SAT or OAT is greater than RAT or otherwise be at 100%. 

The savings will be as follows: 

Existinq 

AVG CFM

25,00U 

SAT
67.00 

Eq1- [CFM x 1.1 x t.T x Hrs] (POO,OOO x80%) 

Eq2= SAT - QAT =: t.T (when OAT is less than 55F) 

Heating Usage during Occupied Period 

Hours ~ 

Healing Occ- Heaunq EXisting 

~T Hours Tferrns Heating Cost 
31.52 3,418.50 37,03502 $25,924.52 

OAT 
~~l35.48 31.52 

Existinc
 
Eq3- [CFM x 1.08 x 6T x Hrs] /(12,000 x O.8-kW/ton)
 

Eq2::: OAT - SAT::: 6T (when OAT is greater than 74F)
 

Eoolinq Usace durinq Occupied Period 

Hours 
Heating Occ- EXis:.ing 

AVG CFM "T Hours kWh Cooling Cost 
25,000 26.97 8/0.50 47,108.25 $7,537.32 

OAT 
21.97 

RAT 
75.00 

SAT 
55,00 '~I26.97 

Existino
 
Hrs] when OAT is less than 55F
 

AI 'ull speed due to too high and SAT, Actual Data
 

Eq4- [kW x 

kW 
1554 

Extsfinc Fan Oceranon 

Hours 
Heating Fan Cost 

Occup.ed kWh Saved Savu-qs 

4,389.00 68,21238 $10,81398 

Savincs 

p rooosed 

AVG CFM 

20,000 

SAT 
55.00 

prooosed 

AVG CFM 

20,000 

OAT 
81.97 

pronosed 

kW 
930 

Exrsrtnq Cost Proposed Cost Avuided Cost 

Heatmg $25,924.52 Heating $866 Heatmg $25,915.86 

Cooling $7,53732 Coolmll $4.7(l~73 Cooling- $2,831 59 

Fae $10,91398 Fae $5,5.32.66 Fae $4,381.32 

Total $33,128,76 

Ave-aqe cost: $0.16IkWh and $O.70lTherm 

Eq1::: {CFMx 1.1 x t.T x Hrs}/ (100,000 x 80%) 

Eq2::: SAT - OAT::: 6 T (when OAT is less than 55F) 

Heating Usaqe durinq Occupied Penod 

Hours 
Heating Occ- Heating Proposed 

"T I lours Thenns Heating Cos 

1.20 37.50 12.37 $8.66 

OAT RAT MAT "T 
-080 72.00 53.80 1.20 

Eq3- [CFM x 1.08 x "T x Hcs]/ (12,000 x 0.8-kWlton) 
Eq2::: MAT - SAT:::.6.T (when OAT is greater than 74F) 

Coonro US8Qe ounnc Occucred Period 

Hours 
Heating Occ- Proposed 

.6.T Hours kWh Cooling Cost 

21,05 970.50 29,410.83 $4.705.73 

RAT MAT SAT "" 75.00 76.05 55.00 21,05 

Eq4= [kW x Hrs] when OAT is less than 55F 

Assumes an 80% speed as an avg With a lower SAT 

Proposed Fan Operation 
Hours 
Heating Fan Cost 

Occcoted kWh Sailed Savncs 
4.389,00 40,829.13 $6,532.66 

Therms Energy 

Exisllng 37,035.02 Existing 115,32063 

Proposed 12.3f Proposed 70,23996 

AVOided 37.02.2.65 Avoided 45,080.66 

-

• 

-

..
 
• 

..
 
-

...
 

..
 

...
 

..
 

...
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Peak and Demand Savinas 

MAT JlT 

Month Max Temo RAT At 100% At 25% OAT At 100% At 25% Diff kW 

May 87.5 75.0 87.5 78, -a 55.0 32.5 23.1 94 26.37 

J,n 92.5 75.0 925 7938 55.0 37.5 24.4 13.1 36.91 

J,' 97.5 75.0 97.5 80.63 55.0 42.5 25.6 16.9 47.46 

A'9 102.5 750 102.5 81.88 55.0 47.5 26.9 206 58.01 

Sep 92.5 75.0 92.5 79.38 55.0 37.5 244 13.1 36.91 

Avergae Demand Reduction 41.13 

Uses Eq 3 and 25,OOO-cfm In both cases assuming that full speed is needed under peak conditions each month. 

Figure 4 Electric and Thermal Savings from Fixing OA Damper (Example 2 Calculation) 

Example 3: Building Load factor too high for building class at this site 

Not all the buildings on a campus are connected to the BCS, but analyzing the interval meter 
data, a relative assessment ofperformance can be determined. In this example, one building 
designated as a classroom building consistently had a load factor ofover 70% when all other 
classroom buildings at this site ranged between LFs of 50% and 60%. After review of the 
building's intended operation by scheduled building 'open' hours, it was determined that this 
building should have a lower load factor. By calculating the energy wasted by not being able to 
schedule lights and HVAC equipment oft; the customer decided to expand the campus DDC 
controls into this space. The load factor/profile after implementation clearly shows the building 
performing to estimate. Continuous monitoring will flag the building if the load factor creeps 
above a 'high' threshold. 

As can be seen in Figure 5 below, the Load Factor for November was 78% while in December, 
after implementing the BCS controls, the Load Factor dropped to 59%. To calculate annual 
savings, the actual previous l2-month usage was adjusted to the new load factor of60%. Since 
all energy savings are off-hours. no demand savings were calculated. 

Confidential and Proprietary 11 Angnstl, 2008 



MBex Technical Work Paper 

..
 
-


60 

18 lQ 20 21 22 23 24 25 28 27 26 29 3012 13 14 Hi 16 1710 11874 5 832 

<0 j 
I 

I 
I 

i
20 .--<-- -~ .. 

oaJ 1 
D'~ 

~ 

':C2Ilculated EI~::trIClt'i t.,..eraue [",ma'-F'::"' 

Please roll-over the chart above. 

f-'igg,n'o HCl\\ 

Calculated Hectnc.tv eve-ace uen- and. V,\

ll'Ol,'1J7 ,:rCJ~C'] EDT '- 12'Cl ':'7 C":,;':I:' EST 

Suurce: 

PrQPEr"t/: 

D'ate E•. Trrne : 
Dato, Re a d f"-It.:r'.'al: 

'IT a, Hrggin; Hall 

l?ata Sample: 

Ma-drnurn. 
t-untrr.urn. 
LO'3d Factcr . 

91J.8 i L:'\-\' Q: 1 1, C6: 21:' C' L,.,:, , [I IJ GMT 
;5S 1 ::k'(,' 1 1. 2 2 21jO  2 - ')':1 :::;rn-

0.7819 

1 :: 1 'J 2 00" 1 8 ,oCr ,:3~.1T 

1 ~. 

-, 5 " ::'C' , ':, ,, 'J ,:1 , IT 

1 \-;cu r 

87.::,:", kv .... 
::~: s:'k'.",' 
':':"9:: :2 

,r.:;;kt.12tc:d EI-3:trl:::lty '::",e'3J-= C~marl:J'1 

Plea>:;"" roll-over the ch:::;rt o bov e • 

hggl~I':: J-j",iI 

r alcclete d Ele ctrtcrtv ~'.'-=ra'J;;; D",rnrind: 

M,nrmu:n: 

Pr'J;Jert,': 

C:=,to: :< Tu-ne . 

rst e e e ec I r.te r. ei : 
"'1e l'1lIJI11: 

"'7 ~ Hic;g.lr,:= HOiI! 

Data Sam=tle: 

• 

I 
~_c,: 

-----------------~--------

-

..
 

..
 
• 

Figure 5 Load Factor too high/install BCS controls (Example 3 Calculation) 
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Actual 
kWh 

50,371 
51,315 
48,610 
52,314 
51,521 
55,399 
46,138 
49,708 
85,462 
72,460 
46,734 
51,571 

Davs 
Dec-06 31 
Jan-07 28 
Feb-07 31 
Mar-07 30 
Apr-07 31 

May-07 30 
Jun-07 31 
Jul-07 31 

Aug-07 30 
Sep-07 31 
Oct-07 30 
Nov-07 31 

After BMS installation 

Pk-kW 
84,87 
93,96 
89,64 
88A7 

107,37 
100.26 
81,54 
83,97 

168,93 
170,00 
15345 

90,81 

LF 
79,8% 
81,3% 
72,9% 
82,1% 
64,5% 
76,7% 
76,1% 
79,6% 
70,3% 
57,3% 
42,3% 
76,3% 

New-LF 
60,0% 
60,0% 
60,0% 
60,0% 
60,0% 
60,0% 
60,0% 
60,0% 
60,0% 
57,3% 
42,3% 
60,0% 

Proposed 
kWh 

37,886 
37,885 
40,015 
38,219 
47,930 
43,312 
36,399 
37,484 
72,978 
72,460 
46,734 
40,538 

Reduction 
kWh 

12,485 
13,431 

8,595 
14,095 

3,591 
12,087 
9,739 

12,223 
12,484 

0 
0 

11,033 
109,763 

Actual 
Davs kWh Pk-kW LF 

Dec-07 31 39016 87,57 59,9% 

The above were examples of the techniques use to establish annualized savings for each fmding 
that allows the customer to rank order implementation, Table 3 represents a roll-up of the 
aggregated measure impact of MlrCx. The full list of measure comprising MBCx from an actual 
customer site can be found in the Appendix, 

Table 2 Example of Annual Energy Savings Summary 

Gross 
Examples ofFijl(lj~g typical of the 

, MBG1I: Measure 

ASHRAE 
Climate 

Zone 

Unit 
Definition 

Gross 
Unit 

Saved 

Gross 
kW 

Reduced 

Affected 
Building 

Area 

Unit! 
square 

foot 

Monitoring Based Commissioning 12a kWh 893,000 92 1,039,869 0,859 

12a Therms 30,000 0 1,039,869 0,0289 

2.2 Demand Reduction Estimation Methodologies 

For the MBCx Program, demand reduction is defmed as the reduction in the building's maximum 
demand during the peak demand period, i.e., average of 9 am to 5 pm during weekdays. All 
reductions in peak demand are reported in the Findings Workbook and supported by calculations 
or modeling. 

For example, changing the set-points of an air-side economizer will probably not result in a peak 
demand reduction since it would only impact energy use during non-peak periods when the 
outdoor air temperature is well below peak temperatures, Changing the fan static pressure 
setting, fan speed limiting or space temperature reset will have an impact during the demand 
period. Savings can be documented based on regression or by the prevalent Demand Response 
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program Baseline technique, while continuous monitoring ofthe BCS will ensure that IAQ stays 
within the acceptable norm albeit at the higher end during such time periods. 

In 2007, the measures completed in our example most of the projects only saved energy during 
part-load conditions, and therefore, did not impact the peak demand. There are a few measures, 
such as the OA-damper stuck at 100% and other SAT/MAT set-point changes that will save peak 
demand and will be documented/calculated as shown in the example based on the TYM2 Bin 
data (TMY3 has only recently been available) [or the appropriate time frame and average for the 
season. 

-

•. 
.. 
... 

... 

.. 
... 

... 

Confidential and Proprietary 14 August 1, 2008 ... 



MBCx Technical Work Paper=---	 _ 

3 Base Case and Measure Costs 

3.1 Base Case Costs 
Since the base case is the "as-is" condition ofthe building, there are no costs associated with the 
base case. 

3.2 Measure Costs 
The forecast cost basis for the MBCx Program is $0.51/sfbased upon the paper by K. Brown, M. 
Anderson and J. Harris, 2007. In this study, the scope includes review the 13 buildings that 
participate in the MBCx pilot program during 2004-05 and calculates average cost and savings 
based on actual cost and savings per site as selfreported. The focus on MBCx is low-cost 
operational and maintenance improvements rather than equipment replacement, but can include 
upgrades to existing equipment like expanding BCS DDC control. MBCx includes control 
programming, scheduling changes, control settings and set-point improvements, and some small 
material costs like the addition of critical sensors, BTU meters, and gas meters. It doesn't 
include such items as chillers, lighting, and motor replacements. 

In this Brown et.al. study, the average MBCx cost for all of the buildings of different types was 
$0.51/sf. However, the MBCx costs vary dramatically with the objectives of the effort, the 
specific scope of services, and the size of the building. As noted in prior sections, the 
determination of the cost for MBCx projects will be made on a case-by-case basis. 

For the College/University project completed in 2007, the total installed cost was $83,230. Note 
that the affected building area varied by measure. The Air Handler measures were limited to the 
area that each systems serves, while the Whole Building Control measure used the gross square 
footage and no other measures applied to that building. On aggregate this resulted in a measure 
cost of$0.080/square foot. Note that the costs per square foot are substantially lower than the 
forecasted cost. There are a number of possible reasons that include: 

•	 The measures identified at the site were the most cost effective of a much larger pool of 
projects (selection of the "lowest hanging fruit" measures). 

•	 The College-University is in a much different climate zone (CTZ l S-equivalcnt) than the 
projects in the Brown study (more energy savings due to higher overall energy use). 

The measures were able to make use of in-house labor/parts which could be significantly less 
cost than outsourcing for the types of measures implemented Table 3 summarizes the measure 
savings and eosts for 2007: 

Table 3 Measure Cost Summary 

Gross Gross Gross Affected Cost per
i\'1 easure Name Therms kWh kW Bnilding Cost SqFt

Saved Saved Rednced Area 

Monitoring Based 
Commissioning 30,000 893,00 92 1,039,869 83,230 0.080 
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Major equipment maintenance items that result in energy savings and have a greater tendency to 
persist arc considered eligible measures if they are performed due to, or in conjunction with, the 
MBCx work. If major maintenance items that have long term persistence are found, such as 
fixing leaking or tailed valves, actuator or damper operation, or leaks causing low refrigerant 
charge, is identified by the MBCx Provider, these should be included in thc Master List of 
Findings. 

Also, while testing, adjusting, and balancing (TAB) are not considered part ofthe scope of 
MBCx, it may be part of a larger scope ofwork negotiated with the Owner. In these cases, the 
MBCx Provider should record savings associated with the TAB work following these 
requirements: 

•	 The TAB work is done because of the MBCx Program and would not otherwise be done. 

•	 The TAB work corrects a deficiency and results in energy savings. 

The Program may include limited controls enhancements such as variable frequency drives 
installed on existing motors to replace variable-pitch vane axial fan controls, occupancy sensors 
to permit advanced control of existing systems, and additional capabilities added to existing 
energy management systems. These may be eligible under the Program, ifthey meet the 
following qualifications: 

•	 The measure must enhance or restore the operation of an existing piece of equipment or a
 
system.
 

•	 The measure must have a simple payback of no man; than four years. 

•	 The cost of the measure must be no more than 10% of the cost of the existing system that .. 
it enhances, as estimated using the most recent version of the RS Means Building 

•
Construction Cost Data. 

Note that the costs described here are the measure implementation costs, not the costs of 
installing the monitoring equipment associated with enabling sites for MBCx. These costs are 
considered to be outside of the measure costs, and are estimated to amount to about $25,000 per ... 
customer. 

3.3 Incremental and Full Measure Costs • 
Since there is generally no base case costs, the measure costs would be equivalent to the 
installation costs of the MRCx measures. -


-


.. 
• 
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Appendix 

. The appendix contains, on the next page, a table of all findings at a customer site which comprise 
... the measure specific and overall MBCx program savings and costs . 
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College-University Monthly Scorecard 

Report Perarrete-s 
Start Date. January 1, 20U/ 

End Dale" Decernoer 31,2007 

Number of Findings Identufued: 43 

Science Building 

SCience BUilding 

t.rorarv 

Libr;;Jry 

Library 

utrarv 

Stvoent canter 
-

Sturent Cl3n[er 

AHU AHU-7 Common Area 

AHU AHU-7 Common Area 

I Hot Water /"x 

I AHU IAHU-3 

AHU IAHU-2I 

YAY-Boxes IVAV03I 

VAV-Boxes Corndor01I 

VAV Boxes IMtngRm01I 

$22.640 1,395 

$22,1',0 0 

$270 I 3BO I 

$17,000 1 13,986 1 

$780 I 

$BO I 

$90 I 

$100 I 

1,1141 

64 I 

691 

79 I 

135.397 0 $470.00 

138,190 $470 006 

0\ 
, $470.00 

45,OB1 1 411 $7,800.00 

01 

240 I 

260 1 

300 I 

01 

o 1 

01 

01 

$2,600.00 

$660.00 

$660.00 

$660.00 

VOlts operatlrlg off Schedule. 

static pressure setting IS higher 
than neeceo. 

20"F-60°F CA to 14Q"F - 200"F 
reset schedule. At 45"F OAT, 
1WF HINS and 157'F HINR 
Value IStoo high. Don't need water 

/that hot. 

Fan speed is always llJO%. Can 
not get to 1 " set point. Low ZN 

temp is 71°f+. DAD is 100%. If 
51"F GA, why is DAT over 67"F. 
leo dampers function properly? 

AHU-2 DAT setpomt goes up to 
gO°F at night between 10pm and 
6am. Hlg valve actually opens 10 
18.3% on average to maintain [hat 

Isettlng. 

On most day. the box goes to 
100% damper and 1400-CFM late 

[m the day. 

VAV box goes to a very high flow 
(1S00-CFM) makmg space very 
coln 61°F, ( with 71"F as its
 
setpotot)
 

Mtg Room 01's CFM goes well
 
above max CFM of SOO-CFM (-900 is limited to the des.qned 

lCFM al peak) IIdxcfm. 1 

Put system In Auto. 

Reduce sp setting by 20%. 

leh"ge control range tu O'F 
GOOF OA and 110'F-190"F 

HWS. I 

IFiX OAD and reduce DAT 
setoolot. I 

Either disable heating valve 
at nigh\, or change nlghl 
setpomt value 10equal day 
setpomt va,ue I 

!venfy VAV damper controls 
are operaling correcuv I 

FIX VAV box so that it 
modulates correctly. 1 
Reset damper so that the air 
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College-University Monthly Scorecard 

Report Peremeters 

IMtg Rm 02'5 air flow ISalways 

January 1, 2007 

December 31,2007 

I YAY-Boxes IMtngRm02 maced out. I 51,denl Center 

Mlg Rm S's air flow IS always
 
Student Center
 I YAY-Boxes IMtngRm05 maxed QUe
 

Unit is currently operating off
 
Student Center I AHU IAHU-3 Schedule.
 

Student Center I AHU IAHU-l ICallmg for Cooling w/Chrller off. 

Student Center I AHU IAHU-2 [Ca'unq for Cooling w/Chiller off. 

20"F-60"F OA to 140"F - 200',1:" 

reset schedule. At 45"F OAT, 
161'F HWS and 157"F HWR. 

Value IS loa high. Don't need water 

Studenl Center I Hot Water IHX [tnat hoI. 

This building IS a classroom facility 
and should not be operating from 

Classroom-l I AHU IAII )2300 to 0600. 

AHU-l DAT setpomt goes up to 
gO°F at night between l1pm and 
Barn. Htg valve actually opens to 
35% on average to maintain Ihal 
setting 

AHU-4 DAT setpotnt goes up to 
gO°F at night between 11pm and 

Barn Htg valve actually opens to 

~n average to maintain that 

AHU-1

[: I 
AHU 

~ AHU-4 setting. 

Ivenfy VAV damper controls 
are operating correctly. I 

Verify VAV damper cor-trots 
are operating correctly. 

Put system in Auto. 

Disable Chilled Water Valve 
while chiller IS off 

Disable Chilled Water Valve 
while chiller IS off. 

Change control range to O°F 
60"F OA and 110DF-190°F 

HWS. 1 
Check Controls to ensure 
that AHU equipment 1$ being 
shut-off during unoccupied 
periods. I 

Either disable healing valve 
at night, or change nighl 
setpomt value to equal day 
setpoint value. 1 

Erther disable heating valve 
at nrght, or change night 

setoomt value to equal day 
setpcrnt value. I 

$60 I 

$50 I 

$3,910 

$160 

$60 

$850 I 

$40,880 f 

$2901 

$700 I 

421 

361 

0 

0 

0 

1,2091 

01 

4101 

9981 

1601 

1351 

24,4141 

1,018 I 
370 

01 

255,500 I 

0' 

01 

01 

a I 

01 

:1
 

01 

01 

01 

01 

$660.00 

$660.00 

$0.00 

$470.00 

$470.00 

$470.00 

$13,000.00 

$470.00 

$470.00 

19 August 1, 2008 Version 1 



ENERN8C 
'1"" """"'" trom erergy 

College-University Monthly Scorecard 

Report Parameters 

Start Date: January 1, 2007 

End Dale: Oe:ember31,2007 
Number of Findings ldentufued: 43 

library 

Library 

Ctassroom-z 

Student Center 

I 

I 

I 

AHU 

AHU 

AHU 

IAHU~5 

HX 

IAHU-3 

IAHU-5 

AHU·5 OAT setpoint goes up to 
gO°F at nlghl between tlpm and Either disable heating valve 

Barn. Hlg valve actually opens to at nigh!. or r:h@ngenig"lt 

9.7% on average, to maintain that setpcmt value :0equal day 
[sertnq. setpoint value. 

Recatibrate meter. No 
energy savings are 
predicted, hilt fp.<ll1in!Js are 

The steam meter reads -148 \suspeet until meter works 
MBluH when flow/use shou'c be O. properly. I 

Kecalitrate sensor. No 
The C02 Sensor IS reading energy savings are 
between S-porn and 11O-ppm for predicted, readings are 
the month. These values are loa suspect until SEnsor works 

[low. properly 

Recantirate ltle status 
The status for this unit IS showing sensor. No energy savings 
the unit to be on continuously while are predicted, reacmns are 
the speed indicates that the unrtrs suspect until se-rsor works 

/tunng off on schedule nroperfv. I 

$0 I 

$0 I 

$0 I 

01 

01 

01 

01 

0' 

01 

01 

01 

01 

$0_00 

$5,2000C 

$2,080.00 

$880.00 

SCIence Building Cruller 

The gpm and LJ. T readings at the 
Chiller and secondary loop olten 
show supply temperatures greater 
than 'Blum temperatures when 
there is substantial flow. 

Calibrate mam and 
secondary loop temperature 
and flow sensors. r $0 I 01 u I oI $880.00 

Student Center Chiller [Otuuer 

The chiller controls should 
The Chiller often show the LJ. T be check to make sure It is 

between the supply temperatures unloattmq correctly. A 4°1: 
and the return temperatures to he, rise in /:;. T would S3VC So;. 

[at best 5"F and on average -2.8DF. Energy use I $4,530 I 01 28,290 I 3C I $3,120.00 
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ENERN8C 
!J<'t "'0"' from energy 

College-University Monthly Scorecard 

Reporl Parameters 

Start Date: January!. 2007
 

End Date: December 31, 2007
 

Number of Findings ldentufued: 43 

Mixed air temperature does n01 
vary as much as other units. 

Library I AHU IAHU-l averaging about 2°F higher 

Mixed air temperature does not 
vary as much as other units, 

Student Center 1 AHU IAHU-2 I averaging about 2~F higher. 

Verify thai damper, setpclnt 
and sensor are workmg 
correctly I $490 I 01 3,0631 01 $66000 

Verify that damper, setpoint 
and sensor are working 
correctly. I $01 01 01 01 $660.00 

Recalibrate the status 
sensor, No energy savings 

The MAT and OAT "Actual" reading are predicted, readings are 
do not vary. POIn! may not be suspect until sensor works 

Student Center 1 AHU IAHU-3 Imapped correcev in the 8MS. properly. 1 $01 01 01 01 $660 00 

The chiller controls should 
The Chiller often show the tiT be check to make sure it is 
between the supply temperatures unloading correctly. A 4DF 

and the return temperatures Lobe, rise in llT would save 8% 

Ctassroom-Z 1 Chiller IChilier [at best, -5D F and on average 3°F. energy USe I $2,300 1 01 14,400 I 151 $3,120.00 

Ion ad 27'", the schedule detmnion 
for 'on' was switched from °to 1, 
but the control logic for Hie AHU 

Iwas not changed and promptly 
went "off'. At the same time Complete the control logic 
scheduled lime frame of operation so that the unn IS following 
was altered. The unit was the intended occupancy 

Student Center AHU AHU 1 overridden to be "on" after schedule.
 

Same as above.
 

Same as above.
 

Same as above.
 

$2,920
 

$4,300Student Center AHU AHU-2 Same as above 

$4,300Student Center AHU AHU-4 Same as above. 

$4.300Student Center AHU AHU-5 Same as above. 

1,645 11,075 0 $0.00 

2,036 17,989 0 $0.00 

2,036 17,989 0 $0.00 

2,036 17,989 0 $0.00 
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ENEitNCilC 
g«'f moo", from energy 

College-University Monthly Scorecard 

Report Parameters 

Start Date: January 1, 2007 

End Dale: December 31,2007 
Number of Findings Identutued: 43 

I
Student Center AHUI 

Student Center I AHU 

ILibrary YAY-Boxes 

Classroom-2 I YAY-Boxes 

Student Center I YAY-Boxes 

YAY-Boxesl'beacy I 

Recalibrate the status 

f I,en,m No enerpy savinqs 
are predicted, readings are 

Parameter out or range Issue: suspect until sensor-works 
IAHU,4 Static Pressure is close to 30 InH20 properly. I $0 I 

Recaubrate the status 
sensor. No energy savings 

Parameter 0", of rarqe rssoe la" predicted, "ading, ace 
Static Pressure is ranging between suspect cnu! sensor works 

IAHU-5 1+(" 70 inH20 properly. /_--19-/ 
Fmd route cause and repair. 

YAV Box Hunting. Flow and Hunting can CU3se early 
equip. failure. Potential
 

75,77.88,91.92 120% for several5-min Intervals.
 
YAY Boxes: 14, 25, 50, 56,!~amperpOSilions vary more than 

Comfort/Energy waste issue_, 
$0 I

I 
Find route cause and repair. 

VAV Box Hunting. Flow and Hunting can cease early 

VAV Boxes. 14,26, 29, 30'l~amper Positions vary more than equip. failure. Potential 
132, 34 ;1:20% for several s-rrun intervals. Comfort/Energy waste tesoe.] $0 I 

I 
Find route cause and repair.
 

VAV Box Huntmg. Flow and Hunting can cuase early
 

\fAV Boxes. Corrtoor-t. loamper POSitions vary more than
 equip. failure. Potential 

[Director Ott, MtngRm-5 120% for several 5-mln Intervals. ComfortiEnergy waste issue. $0 

Find route cause and repair 
Could be faulLy Damper or 
Flow Sensor. Hunting can 

llead to early equipment 
1 IVAV Box llowrs hunlinq, but ~ailure. A potential comfort 

VA V Boxes: 37, 39, 41, 43 damper position \s not Issue $0 

°1 01 $660.0001 

01 $660,00 
oI i o r 

$660,00 
o I o I°1 

o I 01 01 $1.770.00 

L~ 01 $880.00 

I I 
01 $88000aI 01 
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ENEifN(!)C 
gel nJO.., from ene'llY 

College-University Monthly Scorecard 

eeoon Parameters 

Start Date" January 1, 2007 

End Dale: December 31,2007 

Number of Findings ldentutueu: 43 

Find route cause and repair 
Could be faulty Flow Sensor 
Hunting can lead to early r equipment failure. A 

Library potential cornrort issue. 1 $01 01 01 o 1 $880.00Box flow always reads O-cfm YAY-Boxes rAY Boxes: 57, 63 I 
Find route Gause and repair 
Could be faulty Damper or 
Flow Sensor. Hunting can 
lead to early equipment 

VAV Box damper position is Ifailure. A potential 

Haas Library comfort/energy waste Issue. I $01 01 01 01 $880.00YAY-Boxes rAY Boxes: 53, 57,63 Ihuntlng, but flow IS not.I 
VAV Boxes: cornoor-t. 
DlreetcrOff,lnfoDesk, Find Route Cause Analysis 

Library, Lounge, M!ngRm- Overcoohng/underheatrng 

2, Off-3, OpenWorkArea, VAV Box Actual Space temperature when 3°F lower and 

PrepArea, Pub, IS more than ±3°F of VA V Box Undercoolingloverheating 

Library when 3°F higher. I $1,250 I 6331 5,0301 01 $1,770.00 StorageHm Setpomtvav-BoxesI 
Install time-clocks or 
implement other control 

The building hourly load profile had strategies that allow for the 

a Load Factor of 74% even though buildlnq to be In un-occupied 

it is a classroom bUilding and not mode from 0:00 to 06:00 to
 , [hourly kW 'open' at night.
 109,7631 01 $26,000.00reduce the LF to 60%. $17,560 0Classroom-S Meter 
1 1I 

30,006Total Avoided Cost $163,940 893,33-:1 921 $83,230 

Of Total Electnc tor Site with Opportumty IDs 11.3% 

August 1, 2008 23Version 1 

http:1,770.00
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