APPENDIX M
Clearance Calculations
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i T-232-1(ft) Part 2: Safely Rules for Overhead Lines T-232-1t

ft
i ‘ Table 232-1—
Vertical clearance of wires, conductors, and cables above ground,
, roadway, rail, or water surfaces®
(Voltages are phase to ground for effectively graunded circuits and those other circuits where all ground faulis
are cleared by promptly de-energizing the faulted seclion, both initially and following subsequent breaker
aperations. See the definitions section for voltages of other systems.
See Rules 23281, 232C1a, and 232D4) ‘

T
( Insulated ] [ Supply Trolley and
enmmunieation F cables over electrified
cenductors and ‘ 150V rafiroad contacl
cable; messcngers; meeting 0"“"1‘ condnctors and
; | overhead shield/ Noninsn}lah.:d Rule 23002 s:PPtY assuc‘mled §pan or
. surge protection communicarion o 230C3; conductors, | messenger wires
wires; gronnded | conductors; open supply over 750V e —— -
Nature of snriace s supply cables conductors to 22 kY;
P underneath wires, gays; of 0 1o T50 V ' unground- )
: conduciors, or eables ungrounded uys meeting Rule 9 '°® ed puys Uver
I L'X[DOSEC[ Ut‘S %}to 23802 or 750 ¥ H J— é I 0 to TS0V
; DR posed to s s
1 KA : 23003 | nngrounded 750 V ta 750 ¥ fo 22
i neulral conduclors 4 3] guys 27 KV 0] 1) kY
i meeting Rule 23DE1; exposed to p ground to
} supply cables over 300 Y ) i ground
meeting Rule 233C1 o350 Y ® ()
(ft) j {1t)
Where wires, conductors, or cables cvoss over or overhang
o e o [ - | ; @ | @
L. Track rails of ruilroads 235 24.0 245 26.5 267, o
(excepl electaified ral-
roads using overhead i
tolle :
COHdL?CtOT.S) eBe
2. Roads, streets, and other 15.5 160 165 185 186% | 2w0?®
areas S%\Jecl to lruck
: malfic -_J o
; —_ ——— ]
: 3. Dlivcways,zgnrkinglo\s. 15508 6o 00 ’ 165 @ 185 180% 1 2009
i and alleys .
: r_:1._()ll1a:r land taversed by 19.5 16.0 16.5 r— 8.5 — —
[ vehicles, such as culli-
: vated, gmungigm:st, L \
orchards, ete. L
5. Spaccs and ways subject 03 2a®  f s ® 145 60 | 180
to pedesttlans or @ a |
restricled traffic only \
& Water areas not suitable 110 14.5 150 170 - —
for sailboating or where i
sailboating
prohebited 6
7. Water aseas suitable {or }—"—
smlboaling including
lakes, ponds, reservoirs,
tidal waiers, rivers,

I
sireams, and canals with \ \ }

o BREEY | | |
[ 1 :

Copyrigh{ © 2006 IEEE A righls reserved.
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2328 Part 2: Safety Rules for Qverhead Lines 232C1c¢ 3/’3

NOTE- The phase and neuiral conductors of 2 supply hine are normally considered separately when
determining the sag of each due to ternperature rise.

B. Clearance of wires. conductors, cables, equipment, and support arms mounted on supporting 5 £
I e
structures e

I. Clearance to wires, conductors, and cables

The vertical clearance of wires, conductors, and cables aboveground in generally accessible
places, roadway, rail, or water surfaces, shall be not less than that shown in Table 232-1.

2. Clearance to unguarded rigid live parts of equipment

The vertical clearance above ground, roadway, or water surfaces for unguarded rigid live parts :
such as potheads, transformer bushings, surge amesters, and short lengths of supply conductors L
connected thereto, which ure not subject to variation in 3ag, shall be not less than that shown in :
Table 232-2. For clearances of drip Ioops of service drops, see Table 232-1. £

3. Clearance to support arms, switch handles, and equipment cases  « 3

The vertical clearance of switch handles, equipment cases, support arms, platforms, and braces
that extend beyond the surface of the structure shall be not less than that shown in Table 232-2.

These clearances do not apply to internal structural braces for latticed towers, X-braces
between poles, and pole-type push braces. '

i e T e

4. Street and area lighting S

LA

a, The vertical clearance of street and area lighting luminaires shall be not less than that 0
shown in Table 232-2, For this purpose, grounded luninaire cases and brackets shall be
considered as cffectively prounded equipment cases; ungrounded luminaire cases and 9‘
brackets shall be considered as a rigid live part of the voltage contained.

EXCEPTION: This rule does not apply to post-top mounted luminaires With grounded or entirely

diclectric cases. !
b. Insulaters, as specified in Rule 279A, should be inserted at least 2.45 m (8 fi) from the e

ground in metallic suspension ropes or ehains supporting lighting unils of series circuits,

C. Additional clearances for wires, condustors, cables, and unguarded rigid live parts of cquipment
Greater clearances than specified by Rule 232B shall be provided where required by Rule 232C1.
1. Volages exceeding 22 kV
a. For voltages between 22 and 470 kV, the clearance specified in Rule 232B1 (Table 232-1)

or Rule 232B2 (Table 232-2) shall be increased at the rate of 10 mum (0.4 in) per kilovoll

in excess of 22 kV. For voltages exceeding 470 kV, the clearance shall be determined by S—~——
the method given in Rule 232D, All clearances fur Jines over 50 k'V shall be based ou the
maximum operating voltage.

E

EXCEPTION: For vollages exceeding 98 kY ac to ground or 139 kY dc te ground, clearances less

than those Tequired above are permitted for systems with known maximum switching-surge factors i
(see Rule 2732D).

b. For voltages exceeding 50 kV, the additional clearance specified in Rule 232C1a shall be

increased 3% for each 300 m (1000 ft} in excess of 1000 m (3300 {i) above mean sea
level,

c. [or voltages exceeding 98 k'V ac to ground, either the clearances shall be increased or the
electrie field, or the effects thereof, shall be reduced by vther means as required to limh i
the steady-state current due to electrostatic effects to 5 mA rms if the largest anticipated "
truck, vehicle, or equipment under the line were short-circuited to ground. The size of the
anticipated truck, vehicle, or equipment used to defermine these clearances may be less P
than but need not be greater than that himited by federal, state, or local regulations o

governing the area under the line. For thiz determination, the conductors shall be at a {ina! g
unloaded sag at 50 °C (120 °F),

Copyright @ 2008 IEEC. All ights reserved. a7
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TADN Verainn € 14J

Carepa Meri Hachanald

Froject Name.

Criveria noLea.
NESC Heavy per Rule 2608, Page 161

Ext-eme Wind Toading per Rule 250C, Paye 16l, Coxfficients and Guglt Respense Factors per Bquations 1n Tables 250-2,
Figure 230-2 Heginming rm Payge 164

332 MPH Hasic Wind Speed,
Fage 182

tirade B Corscrucliop
Tengion Limics per Rule 261H1,
'nculator Strength Reduction per Rule 277

2007 WESS €2 2002 Crireria Miie fot

FOWER 1.1NE SYSTEMS,

k5 A REFERGHCY
NES{

Crivteria Reporco

Weather Cases

We
L]

MO AT S Ly

[ R R
WD Jou A ek D

@

Description

NESC Huavy
Extreme Waind
Extreas Tze
Uplifr
Maximum Operating
NESC Rlowour SPSF
Mo Wind (SWTNG 1)

Medium wWind (SHTNG 2]
Hign Wind {(SWTNG 3)

SAILOPTHO (SWHING)
GALLOPING (SAG)
-20 Deg F

d Deg F

10 Deg F

32 Deg F

g0 Deg F

iy Oeg F

Y20 ey F

167 Leg F

212 Ceq P

Cable Terns=ion Criceria

WC pascriprice
]

1 NESCT Heavy
18 60 Leg F
16 &0 D2g F
15 €0 Deg ¢

Careba Mort HaclDonald

2 52 18 PM Tuzsday, November 13,

"Method A" per Table 253-1.
Page 17%

Air
Dansicy
Factor

(psE/mph™2)

05256
an2se
00256
09256
RD3ss
e[-:4-43
[He 313
00055
[slery-Y 3
DOTE6
00256
00256
Q0756
0075€
0c256
0ozss
anz2se
Q0256

Do 0ODoOCEOO G

caococo

[

Ccable
Candicion

Lnil2al RS
Inxcial RS
Creep RS
lwad HS

3 second Guot wind Speed,
Page 173 4ind Table 261-1h

Wind Wind wirte

Vel. Pres. Ice

Thick

fmph}  (paf} (in)

a0 4 0 n Ak

20 20 7 n ooz

1Q 4 0 125

a a & O G0

8] aa o ao

48 € a 0 0o

Q2 6 a 0 20

48 £ 4 [l

90 a1 a neg

<a 20 [V ]

n 2.0 Q.50

[+] a0 Q Q0

o na o 00

] n e 9 Q9

o h D o 50

i} on o oo

J G.0 Q.00

Bl n 9 a op

[} ga Q0o

a ] [T
Allowablae Haximum
$Ulcimata Tension
{lhs)

€3 D00 [l clsl
35.080 9 gad
25 000 g aang
25 0G6Q a aan

200

7

PLE-CANN Created December 21,
TNC 1§ NOT RESPONSIBLE FOR THE ACCURACY OF TIE CONTEWT HEREIN
CRITERTA SHOULD BE CHECKEMD ANN MODTFIED AS MECESSARY By A CQUALIFIED CRGINEER FRMILIAR WITH TIE
REQUTREMENTS ©F TIIC AREA WNICW THE TROJECT IS TH AND ITS APPLICATION.

Wire
Ica
LDensity

(lbm/fc"1)

won

n

ana
a0

15
a
a
[
0
]
7
7.
[I )it
0.
Q
7
o
i)
{Q
)
n

Wira
Ice

Load
(lbe/ft)

a
o
=

Do Qo
ER-E-1
Ans

e

BCOOODCODICD OO
=3
o

Maxioum Appilcable
CeEsnary Ceble
tEe)

a0 ALL
aon ALL
oCo  ALL
Q03 AIT,

CARLESR
CARLES
ChABLES
CABLFS

'L L03E7500 caTeba po noble wet Mersfield energy racility\pls_radJh230kviine rfpy2iowernaloltempclear. DON'

Z250-3

Dage 1HB Should be applied to ITnovlator Strenglite when Medelinyg Insulatore
2001

IHTS FILE 1S BEING PROVILED

Temp

167

Weathar
Load
Factor

L S SO

NEBC Wire Wind Wire
Copstant Height Guat
Adjust Responge

(lom/EL) Nodel Fackor
o 10 Hane 1
@ 00 NESC 2002 NHEoC 4002
9,497 None 1
o na None L
(O] Hone 1
9 00 Hone 1
2 00 Hone 1
Q oo Nane 1
0 od Neme 1
o oo None 2
G 00 Hore 1
0 ui Hone 3
0 06 Nene 1
o oc Hone 1
.00 Hone 1
S oca Wane 1
¢ 00 Haie 1
bRE Hang 1
o 20 Kone 1
[P D) Hone 1

Page 1/4
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Automatic Jagging <rateria

LC WC Description Cable Allowable Maximum Wax Lmum
'l ¥ Condition 4Ulticate Tensiocn Catwnary
{lbe!} [£3]
b 1 MESC veawy inirial RS 60 Qon o ooco 0 ouBo
F 16 &0 Deg ¥ Inieial RS 15 noe v ono o0 260
H 14 40 Deg v Creep RS 25 0c:o Q Git ¢ oo
a 16 &0 Dey T Load RS E R oG o aon
wWeight Span Criteria {Mathod 1}
Condition WC Wemnthor Casa Cable
# Doascription Conditaon
condizian 1 (ugually Wiad) 2 Gxtreme Wind Tnitial AS
Condirion z {uswaliy Caid) 4 uplifc Initial R3
Condibran 1 {usaally icey 1 NESC tieavy Tnitial RS

Interaction Diagram Criteria

Cable
Condirion

L¢ WC Waather Case
L] 4 Description

1 1 Iratial RS
e 1 HESC Heawy Iniriay FS
1 1 MNEBS leasry tnitial RS
4 1 MESC leavy Initial RS
~ 2 Exrveme Wind Inilia) RS
o 2 Exireme wWind Tnitaal RS
7 1 NESC lleavy Iniclal RS
L] 1 WESC leavy Initial R3
b 3 Extreme Ice inmicial RS
e ) Extreme Ice larcial RE

Styucture Loads Criteria

LC  WC Load Casc Cablae Wing Bisact
L] § Description Cenditlon oir, wWind
Angle
1 1 RULE 2500 KA. Inicial RS NA»
Z 1 RULE 2508 NZ- Inityal RS MNA-
3 1 RAMEFE 2908 Uplift loitial RS Bhe
4 }OHOLF 2508 UpliEt laitial R3O MNA-
El 2 RULE 250C NA+ Initial RS HAs
& 2 RULE «<5QC MHa- inirial RS NA-
3 1 RULE 2:MB Imsula Inltial B5 KA
] 1 RULE 2508 Insula Tnitial RS NAR-
E 3 RULE ZEGD HAs Tritial RS A
Careba Mottt MacDonald

Wirg ®Wire +
Yert. Struct,
Lead Wind
Pactor Load
ractor

1 %90 RA-TH
1 56 2 53
1 0o 2 S50
1 00 2.80
1 co 1 42
1 co 1 ec
1 an 1 ao
1 c4a 1 00
1 90 10h

Applicable
Cable

ALI. ChRL
ATIL CAN
ALL CARULES
Al SMRIFS

Hire
Tapsion
Load
Pactor

o b e
™
n

Struct
Weight

Lowd

Factor

SEruck
wWind
Ayas

Fackor

Skruct.
Wind
Load

Wodal

Standard
Standard
Standard
Srandard
NE3C 1002
NZISC zal2
Standard
Standard
Srandard

Skru

Th

CoLOOoQo O o

ce.
Teca
ick

Strugt.
Ice
Censlty

{1bs/fL"3)

D UOUOo Qoo
@
o
=

rola
Tip

Deflection

Check

P

Lafl
Li
Y or (

ole
Tip
mch
mit
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Uisplay

Condy thion

1
Condition 2
Candivion 3
Canditian 4

wWelglte spann calsulacad oy exaer nsthod v

T M Wind [SWIMG 1) Creep RS
B8 Madium Wind [SWTNG 2} Ireen Ry
2 High wind (SWTNG 1) T eep RS
10 GALLOPTING {SWING) {reGp RS

Blewout and Lepar:ura Angle Report Critesxria

1L WO wWeather Csis Canle
L] % Description Condataon

Galloping Criceria

Wearper cdase [OT Swing anCie. 10 GALLOKLNG (SWING) C©
Meather cage (nr Rag
Loops checked  ®ingia

GALLGPING (8AG)

Wind & weight Jpan Report

L& WC weather Casa Cable

] ¥ Description Canditica

1 2 Exrtreme Wind Initial RS

2 1 WESC Heavy Tnztral RS

3 4 UpliCe "n'tial Rg

q } Extreme Jre Tnicial RS
Wearher case far final after creep '60 Deg F-
wWeather case far final afrev toad 'NESC Heawvyr!

Clearanca 1ine voliage (kV) 210, clearsnce line werticul Buffer (ft]| o

of centerline and arde profile clearance linca turned on

Meplay of sprkes for poinke cogquiring additionel wlearance Lurned OH

spikes are drawn for all feoture codes 1no codes lnive been exieuded,
Maxiimun 1cnElony ralculared waing acrual sectign grometyy
Tarcain.

vieound prefila «udre b)) 10

Display widch tfry 25

frer aliminum sceands de ol teke Compresalon ar hilgh temgerature

Careba mort Macpoaald

valonavy 3o bBlown 20t plane

Fage 4/4

f{//g



PLS-CACD Veralon 8 10 1:52.23 PH Saturday, Japnary 76, 7008
=eha Mctt MacDonald

~rioteria notes
KESC Heavy per Rule 2508, Page lal

protect Name. 'p \DSG7?506 careba pe noble wethersfield energy facility\pls_cadd\230kvline rfp\230wethuvllsce DON®

Exrreme Wind Load:irng per Rule 25CC, Page L6, Coefficlents and CGust Respanse Factors per Bguations in Tables 253-2, 2E50-3

90 MPH Bas:ic Wind Speed, 3 second Gust Wind Spead, Figure z50-2 Beginming on Page 166
sraie B Constructlon “Method A" per Table 253-1. Page 173 and Table 251-1A, Page 182
Tension Limits per Rule 261IH1, Page 179

Insularcr $trength Reduction per Rule 77, Page 188 Should be applied te Insulator Strepngths when Modeling Insularars

2002 NESC £2-2402 Criteria Fi1le for PLS-CADD fCreated December 21, 2001

POWER LIME ESYSTEMS., INC. IS NOT RESPONSIBLE FOR THE ACCURACY OF THE CONTENT HEREIN. TRIS FILE IS BEING PROVIDED
AS A REFEZRENMCE. CRITERIA SHOULD BE CHECXED ANT MODIFIED AS NECESSARY BY A QUALIFIED ENGINEER FAMILIAR WITH THE

NLSC REQUIRFMENTS GF THE ARER WRICH THE PRCIECT IS IW AND ITS APPLICATION

Vertical Clearance Criteria

LC WC Weather Case Cable

[ ¥ Description Condition
1 L NESCT Heawy Max Sag RS
2 5 Maximum Operating Max 5ag RS
> 3 Extreme Ice Ma» Sag RS
4 4 Upl:ft Imtial RE

Horlzontal Clearance Critaria

LC W(Q Weather Caee Cakle
W # Description Condition

1 & NESC Blownut E£FPSF  HMax Sag RS

Terrain Clearapces by Span Report

This report i1ncludes survey points with all feature codes (not restricted to limited list of feature codes}.

This feport liacludes only survey peinte with offsets from centerline less than 25.GO0
(ftl that alsn have a borizontal dletance from a wire of leas than 50.00 (fk).

Clearancas checked mt gBuxvey poinkts and at 2.00 (fr] increments aleng cemlterline ground.

Poi1nts simultanecusly vicolating bokk horizontal apd vertiral clearance reguirements are

indacated as “NG” apd shown in red. Points viclating either harizontal or vertical claarance

requirements but not bocth at the same time are indicated as “??“ and shown in blue,

A clearance value of 10000 indicates the program was unable to calrulate a clearance

{no wires in span, no wires crossing point, unknown ground elevatlon, no points meeting above
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STATE OF NEW YORK
PUBLIC SERVICE COMMISSION

Case 07-10140

Application of Noble Wethersfield Windpark,

LLC for a Certificate of Environmental Compatibility
and Public Need for the Construction and Operation

of the Wethersfield to Orangeville 230 kV Transmission
Project Pursuant to Article VIl of the Public Service Law

NOBLE WETHERSFIELD WINDPARK, LLC
WETHERSFIELD TO ORANGEVILLE
230 KV TRANSMISSION PROJECT
ENVIRONMENTAL MANAGEMENT
AND
CONSTRUCTION PLAN (EM&CP)
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230 kV TRANSMISSION LINE
WETHERSFIELD TO ORANGEVILLE
VOLUME II: Engineering Details
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