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- AMENDMENT NO. 5
TGO THE
. NAVAJO PROJECT
WESTERN TRANSMISSION SYSTEM
- OPERATING AGREEMENT

PARTIES: The parties to this AMENDMENT NO. 5 to the NAVAJO PROJECT

. WESTERN'TRANSMISSICN SYSTEM CPERATING AGREEMENT ("Amendment No. 5")

are: THE UNITED STATES OF AMERICA, hereinafter referred to as the

"United States," acting through the Secretary of the Interior, a duly
appointed successor or a duly-authorized representative; ARIZONA PUBLiC.

" SERVICE COMPANY, hereinafter referred to as "Arizcona,”™ an.Arizona

éorporation; THE CITY OF LOS ANGELES by énd through £he‘Department_of
Water and Fower, hereinéftgi réferred_to és "Los‘Aﬁgeles," a:department
organ#zed énd exiéting-uﬁdér the Charger éf the City of Los Angeles, a
municipal corpdration'of the State of California; KEVADA PbWER COMPANY,
hHereinafter referred to as "Nevada,” a.Nevéda_corporation;'SALT RIVER'
PROJECT AGRICULTURAL.IMPROVEMENT AND POWER DIS%RICT, hereinafter‘

referred to as "Salt River Project"™ or "SRP," an agricultural

improvement district organized and existing under the laws of the State

of Arizona;.and~TUCSON EEECTRIC POWER. COMPANY, hérginaéter.referfed to.

as “Tugson,9 formeriy known as Tucsonléaé &:Eléctriq Company, an

Arizoﬂa Cprporatidp; all of the foregoing are sometimes individualiy

referred to‘as "éaiticipant"_aﬁd colkectivgly as "Paiticipants.“

RECITALS: This Aﬁéndment No.5 is madé with reference to-the following

facts, among others:

2:1 On July 23, i979, the Particiﬁants entered into the NéVAJO:
PROJECT WESTERN TRANSMISSION SYSTEM OPﬁRATINé AGREEMENT
("Opera#iﬁé Agfeemént")~which_established cértaiﬂ terms and

éonditiqns rélating,to the opergéion‘andrmaintenance gf thg

" Western Transmission System.
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On September 4,°1998, .the Participants entered into AMENDMENT NO.

1 to the;Opefeting Agreement ' ("Amendment No. 1") to reflect: (1}
therchange in the Réeponsibility for Costs for the McCullough 500
kV SW1tchyard and the McCullough Substatlon Common Facilities;
(1;) the 1nterconnectlon of the Marketplaee 500 kV Tie-Line at
the‘McCullough-SOO kv Switchyard; (iii) the Capital'Imprevements
whicn have been made -£o the Western'Trénsmiéeion‘Systemland the
eapitei improvements which_hafe been made to the Mccnllough
Substation Common Fecilities since eémplétion of consttuction}'

{iv) the interconnection of the Victorville Line 2 at the

,McCullough 500 kv Sw1tchyard I vl the.interconnéction of the

500/230 kv transformer banks H and I at the McCullough 500 kV

SW1tchyard; (v1) the EXCIUSLOD of capltal 1mprovements to the

=

McCullough Substatlon Commorn FaCllltlES from Capltal

'qumprovements; (v1;) the addltlon of an annual capltal .

improvements budget for McCullecugh Substation Common Facilities;
(viii) én increase in the authorization level of the'Transmission.
Englneerlng and Operatlng Commlttee for a 51ngle Capltal

Improvement not 1ncluded in the annual Capltal Improvements

. budget or a s;ngle capltal lmprovement to the McCullough o

‘Substatlon Common Fa0111t1es riot lncluded';n‘the annual capital

improvements budget for McCullough Substation Common-Facilities;
. . N } o - . . .
and (ix) the authority of the Operating Agents to revise certain

exhibits subject to the appreval of the Transmission Engineering

and Operating Committee.

On July 26, 1999, the Participants‘enteted into AMENDMENT NO. 2

‘to the Operating Agreement ("Amendnent No. 2") to reflect: {i}

the construction of the nyStal 500 kV Switchyard as a compbnent

of the Western Transmission System and the lcop-in of the Navajo-
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McCullough 500 KV line at such switchyard, resulting in the

. formation of the Naﬁajo-Crystél and Crystal-McCullough 500 RV

line segments; and (ii} the'interconnection of Nevada's Crystal

© 230 kV'switcﬁyafd.at Nevada's new deliﬁery point in the Crystal

500 kvVSwitchyar&.

On September 9, 2010, the ParticipantsIEHtefed‘into.AMEﬁDMENT NO.
3 £o the Obeféting hgreement (éAmendmen; No. 3") to r?flect: (i)-
the interconnection of Nevada's Harfy Allen-Crystal 500 KV
transmiésion line at_Nevéd;'s designated'poinﬁ-of deliverylin‘the
Crystal 500 kV.Switch?ard; {ii) the,diarification of ownership of

the Western Transmissicn Communicaticn System and asscciated.

‘Capital Improvementé;‘and {1ii) the clarification of exhibits to

the Operating Agreement that need to be revised upon any change

in the.configuration.6f,the:Westerh'Transmiésioh Systgﬁ, the
McCulléugh‘Substation or the Crystal Substation.

on Seﬁtember 21, 2010 the Participants entéréd,intb AMENDMENT NO.
4 to the Operéfing Agreement {“Amendment No. 47y to reflect: (i}
tﬁe'egpansich of‘the.existipg Crygta;.SOO'kV Switchyard to a
breakér4and—a—half sqheme;-(iij the interccnneqtion of a.new 500
XV sﬁitéhyard to be located adjacent t§ the existing Crystal 500

kV Switchyard thereby creating two switchyards, the South Crystal

© 500 kV Switchyard and the North Crystal 500 KV switchyard,

connected via two {2) 5b0 kV phase-shifting transforme?s; (iii) a
révisedidefinition‘for the CryStal Subsfatiop and a revised
deédription.of the Crystal'Facilities; anar(iyf the change in
operaticnal céntrol of the Séuth Crystal .500 kV Sﬁitchyérd.

On April 22h.2013,‘the Transmission Enginear;ng and Oéérating
Committee approved the fechnicai féasibiliﬁy‘of the:transmission—

to-transmission interconnecticn of Los Angelés’ new transmission
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- The PartiCiPaﬁtS‘desire'tofénter'intofthié‘Eﬁehdméﬁt?No. 5 te

line from the new Moapa-Substation, to be operated by Los
Angeles, to the Navajo Projecf’s Crystal'South 500 kv Switchya:d
operated .by Nevada, i.e., the new Crystal-Moapa 500 kV

ttansmission line. This approval was based on the results of

.technical studies performéd by Nevada and‘presented by Nevada to

the Transmission Engineerinq,and Operating Committee on March 5,

2013,

" 'On September lG, 2014; the Transmission Engineering and Operating

Committee approved the technicéL feasibility of the transmission-

to-transmissicn interconnecticn of Los Angeles’ new transmission

line to account for revised inverters. . This approval was based

~on results of technical studiés‘performed'by NéVada'andtpregented'
“ by Nevada to the Transmission Engineering and Operating Committee

on July 24, 2014.

reflect: (i) the interconnection of the.new Crystal-Moapa 500 kv
transmission 1liné into the Crystal South 500 kv SwitchYard; (i1}

changes to the descriptions of certain COmponents of the Western

.Transmission-System'tQ reflect these modifications; {iii) changes
-to the 6he*line diégramfinfExhibii~EVShéet*8 to reflect these

modificatiens; (iv) nodifications to cost fésponsibility for

Nevada énd Los ‘Angeles.

3. AGREEMENT: 1In consideration of the mutual covenants and benefits to be

"derived from this Amendment No. 5, the Participants agree as follows:

4.  AGREEMENT MODIFICATIONS:

4.

1

Subsection 6.1 in Section 6, PERFORMANCE OF OPERATING WORK; of

the Operating Ag?eement is hereby deleted in its entirety and a

‘new Subsection 6.1 is hereby substituted to read in its entirety

. as foilost
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' the Operating Agreement is hereby deleted in its entirety and a - ' !
‘new Sﬁbéection 6.1A is hereby substituted to read in its entirety

. as follows:

"g.1 Los Angeles,' as- Operating Agént'for‘the Mccﬁllough
N Eacil;gieé;'shall have difect control‘fo; all.functioﬁsr

rélafing tb sWitching,bcontrolling liné'loading, voltagé
levels and ﬁperating'of capacitors and reactors.as éﬁch .
functions relate to the Naﬁéjo—Cryst;l 500 kV line, the
Crysfal—McCullough 500 kv linef £he terminétiqn facilities
fof tﬁe Navajb;Crystal 500 kv line,.the_Crystal—Moapa.500'
kV line and the CrystalchCullough 500 kv line in the Scuth
Crystal SOOIkV Switchyard, the Projeét Series’Capaéito;S
and shunt reactors on £he South Crystal 500 kv Switchyard_-
end of the'Navajo—Crystal 500.kV‘line, and the McCullough
Fécilities. ‘Los Angeles shall cooréiﬁate the
.aférementioned fungtions with'all Participants,‘as

1

applicable.”.

Subsecticn 6.1A in Section 6, PERFORMANCE OF OPERATING WORK, of’

"6.1A Nevada, as Operating Agent'fqr the Western Liné Facilities,
shall have direct control for al; functions‘reiating to
switching and voltage levels'és,such funations relate to
the‘South Cr?stal 500 “kV Sﬁitchyaid} butieXcluding the

7 termination.faéiliﬁies for the Navajg—brystal SOb KV lire,
the‘Crystal—MECﬁlloﬁthSOO kv line; and fﬁe Crystal-Moapa
.500 kv line.in the South C£ystal 500 kV Switchyard. Nevgda

shall coordinate the aforementioned functions with all .

i

Participants, as applicable.”
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4.3  Subsection 6.3 in Section 6, PERFORMANCE OF OPERATING WORK, of . . -

the Operating Agrgement_is hereby delefed in ité-enti;ety and a

new'Suﬁsection'6.3 is hereby subsﬁituted to fead in its entirety

as fdllgws: |

"6.3 Staﬁdard procedgres'fof obtaining outages @ndlclearances

 shall be used‘between‘Los'Angeles and Nevada and the other

Parficipants. ‘Nevada shall be-:éspéﬁsible to initiate;and
recomﬁend to Los Angeiés such'clearaﬁces.as may be reguired
fbr.emergéncies orrroufine maintenance on the'ﬁavajo—

‘ Crystal 5OO kV. line, the Crystal—McCullough SOO kV line,
CrystalfMoapé 500 kV line, ény.component of the Grystal
Facilities, and.the—WEStern=Trahémi;éion Comﬁunications

; Systém. ‘Los'Angéleérshall be responsible for the.’

l_diSpétGhing:énd scheduling functiops‘required to effect

*igﬁchaéiéaréﬁeési?1quwAﬁqeiésféhailubewféSpohsibie.tb
initiate, dispatdﬁ'éﬁd scheduls such clearances as may be -
required for emergenéies or iéutine maintenance oﬁ'ﬁhe

McCullough Facilities.”

4.4 Subsection 10.1 in Section 10, MICROWAVE SYSTEM, of. the Operating

Ag:éemenf is hg;eby:delétgdvip.iIS,enti;sﬁy_gﬁQ_a new Sﬁb560£10n
'.10;1 is hereby subsfituted'to_reéd'in,its entirety as follows:
*10.1 The Weétern Transmission Commuﬁication Systém‘described in
| Exﬁibit.A aﬁd Exhibit K hefeof'ahd associated Capital
Improvements shall Be 5wned by the. Co-Tenants as_tenarits in
COMMOonN iglfﬁe same ownership\@rqportions és specified for
the Navajo-Crystal 500 kV- lirne and the Crystal—MbCulloﬁgh

500 kV line in Section 6.2.6 of the Co-Tenancy Agreement.’”

4.5. Subsection A.1.3, CRYSTAL‘FACILITIES,.in Section A.l, WESTERN

LINE FACILITIES, of Exhibit A, COMPONENTS OF THE WESTERN

e
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TRANSMISéIQN SYSTEM, to the Operating Agreement is hereby deleted

in its entirety and a new Subsection A.1.3 is hersby substituted

to . read in its entirety as follows:

"A.1.3 CRYSTAL FACILITIES:

A.1.3.1 Thé South Crystal' 500 kV Switchyard, a basic

1

breaker-and-a-half scheme, comprising:

1) the 500 kV busses and the structures

‘therefor; -

(i1} the termination facilities for

(a)

(e)

two (2} 500/230 kV transformer
banksy

two (2) 505 kV phase-shifting :
transformers, |

the Navajo-Crystal 500 kV line,

' the' Crystal-McCullough 500 KV line,

and

the Crystal-Moapa 500 kV line,

including, but not limited to, power

circuit breakers, disconnect switches,

and the sfructuﬁes therefor;

(1ii) relays; and

:

{iv) other facilities up to and inqluding the

connection to the high-side bushings of

“.the 500/230 kV transformer banks.

' . S The Soﬁth-Crystal 500 kV Switchyard shall not

include: (i) any.Crystal Substation Common

Facilities; (ii) any 5007230 kv transformer

banks loccated at the Crystal Substation; or

'
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A.1.3.2

(iii) any 230 kV or 500 kV phase-shifting

. transformers located at the Crystal Substation.

The Crystal Substation Common Facilities, all

or part of those certain structures,

improvements and facilities of the Crystal
Substation, which include, but. are not limited
to: dikes, roadways, control building,

4

communications building, ancillary_buildings,'
trenches, conduiés, remote términal unit (RfU)'
and SCADA intérf?cé équipﬁent, control qnd
power cables, contfol equipment, baftgries,

auxiliary equipmept, station grounding grid,

fencing, lighting and yard improvements, and

‘related land or land rights. Cryétal

- iSubgtation Comfon Facilities shall not: include:

R.1.3.3

(i} any termination facilitieé'associated with

any line or transformer termination at the

Cryspal'Substafion; {ii} any 5007230 kV

. transformer banks located at the Crystal

‘Substation; {iii) any 230 kV or 500 kV phase-

shifting transformers located at the Crystal
Substation;_or‘(iv) the ioé Angeles owned SEL—
353@,RTAC_devi§e in South;Crystal 560 kv
Switchyard, | ”

The Project.Series Capacitors and shunt

‘reactors on the South Crystal 500 kV Switchyard

end’ of thé Wavajo—Crystal 500 kv line
including, but;not limited tc, the capacitors,

control eguipment, reactors, power circuit
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. { . . .
. disconnects, structures and bus work from the

switchyard side of the first 500 kV

transmission line tower located outside the
switchyard'to the attachment on thé'main

switchyard structure.”

4.6 Sheets 1, 6, 7 and 8 of Exhibit B, NAVAJC PROJECT WESTERN

TRANSMISSION SYSTEM RESPONSIBILITY FOR COSTS, to the Ope;ating

Agfeement'are hereby'deleted in their entirety and replaced by

new Sheefé 1, 6, 7 and Sjatfached hereté and by this reference

incorporated herein.

EFFECT: Except for the

changes set forth in this Amendment ‘No. 5, all

provisions of the Operating Agreement as amended by Emendment Nos. 1,

2,3 and 4 shall remain
éuchnprovisibns are not
No. 5,'.In the event .of
Amendment No. 5 and the
Nbs."l,_Z, 3Hand 4, the

govern.

EXECUTION AND EFFECTIVE

6.1 This Emendment No

counterparts and,

in fqli‘force and effect td.the éxteﬁt that
in confligt or inconéistent.with this Amendment
any-¢Qﬁflict between £he proﬁisions of this
Operating Agreement as amended by Amendment

prévisions of this Bmendment No. 5 shall

DATE:

. 5 may be executed in any number of -

upon execution and delivery by each

Partiecipant, the executed and delivered counterparts together

shall have the same force and effect as an original instrument as-

if all the Participants had signed the same instrument. Any

‘signature pagé of

- counterpart of this Amendment No. 5 without impairing the legal

this Amendment No. 5 may be detached from any

effect of any signatures thereon, and may' be attached tq-anotheﬁ




10

11

12

13

14

15
16

17

18

18

-20.

21

22
23
24

25

.26

27

6.

o~
oy

counterpart of this Amendment. No. 5 identical in form thereto,
but having attached te it one or more signature pages.
When this Amendment No. 5 to the Operating Agreement has been

€

executed by, and delivered to, the duly authorized representative

of each Participant, Nevada shall promptly file this Bmendment-

No. 5 .with the Federal Enetrgy Regulatory Commission ("FERC"Y) anﬁ,
if accepted for filing by FERC without condition or modification,
this'Amendment_No. 5 sha;l be effective.as of the date speciified
by Nevada in the filiné letter to FERC.

In the event FERC condifiéhs or modifies this Amendment. No. 5,

Nevada shall promptly notify all the other Participants. Upon

. written notice giveﬁrwithin thirtyut3@)'days'from'the'date-of

Nevada's notice to all other Participants by any Participant that

such condition or modification is objéctionable, this Amendment

No. 5 shall ‘terminateandbe of no. furthet force or sffect.  If

no written notice is given by any, Participant that such cohdition

or modification is objectionable .within such thirty (30) day

'.peripd, thisVAmendment'No._5.shall bécome'effebtive the day after

such thirty  (30) day period:.” Nevada shall set forth such .

f

conditions or modificatiohs-in'%ﬁfaﬁ;éﬁﬁik"ﬁhféﬁ s%éiiﬁﬂé“
attached hereto.."sﬁch appendix shall constiﬁﬁte)an.amendﬁent to
th¢s-Amendmént No. é which gméndﬁent shall not require.sigﬁature
by the Participants. |

| /

/

[SIGNATURES APPEAR ON NEXT PAGE]
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SIGNATURE CLAUSE: Each Participant hereéto represents and warrants that

the person executing this Amendment No. 5 to the Navajo Project Western

Transmission System Operating Agreement has been duly authorized to act’

on its behalf. This Amendment No. 5 to the Navajo Project Western

Transmission System Opérating Agreement is hereby executed as of‘tﬁe

day of

APPROVED AS TO FORM AND LEGALITY.
RICHAEL N, FEUER, CITY ATTORRNEY

ARG 187018

Ny .

" Date Signed

YR RIS G 0L
DEPUTY CITY ATTORNEY

, 2014,

. UNITED STATES OF AMERICA

Signature

Name,

Regional Directer
Lower Colorado Region
Title ' U.S. Bureau of Reclamation

ARTIZONA PUBLIC SERVICE COMPANY

. Signature

Name

Title

Date Signed

DEPARTMENT OF WATER AND PCWER

OF THE CITY OF LOS ANGELES

by

BOARD OF WATER AND POWER COMMISSIONERS

oF THE CITY OF LOS ANGELES

By

David H. Wright, General Manager
and .

Secretary, Barbara Moschos

Date Signed

11




12

,.13,

14

15

i6

17

18,

19

Title

_Signatufe

NEVADA- POWER COMPANY

Signature

Name

Title-

Date Signed

. SALT RIVER PROJECT AGRICULTURAL

IMPROVEMENT AND POWER DISTRICT

Signature

Name

Date: Signed -

TUCSON ELECTRIC® POWER COMPANY

Name -

Title

Date Signed

12




EXHIBIT B-SHEET 1 .
NAVAJO PROJECT WESTERN TRANSMISSION SYSTEM

RESPONSIBILITY FOR COSTS

RESPONSIBILITY FOR COSTS (%)

LOS ' UNITED _ THIRD

COMPONENT ' ‘ ANGELES NEVADA STATES =~ PARTY {IES)*
5. WESTERN LINE FACTLITIES
A.1 Navajo-Crystal ' . . :
- 500 kV Line . - . 48:90 26.10 . 25.00 " 0.00 .
A.Z2 Crystal—McCullough L : ‘
" 500 KV Line 48.90 . 26.10 25.00 0.00
A.3 Crystal Facilities
A.3.1 south Crystal 500 kV -
Switchyard : 14.29 85.71 0.00 0.00

A.3.2 Crystal Substation
' Common Facilities .
(South Crystal 500 kV . 14.28 . 85.71 €. 00 0.00
Switchyard portion only) '

(A.3.3 Navajo-Crystal Line. . L ‘
Compensation 0.00 100.00 0.00 . 0.00

B. MCCULLOUGH FRGILITIES

"B.1 McCullough 508 kv Switchyard : . » :
{including third parties) - 58.77 16.23 . 10.71  14.29

B.2 Crystal-McCullough _ ‘ o
Line Compensation ‘ 48.90 26.10 - 25.00 0.00

B.3 McCullough Substation . Commen
Facilities (500 kV porticn’
only) . 58.77 16.23, 10.71 .14.29

C. MICROWAVE SYSTEM*#* .

C.1 Western Transmission

Communications System . 48.30 26.10 25.00 0.00
C.2 Red Mountain to Desert Inn l . ‘ o -
) Dispatch Center ‘ 3.49 34,72 1.78 Cc.0¢
©.3 Bpex Peak to Crystal 3.49 S s472 1.1% 0 0.00
‘C.¢ Red-Mountain to McCullough . 98.18 o 0.93 "7 0.89 .‘, 0.00
*. Invoiced under separate agreement(s). Shown for informatibnal purposes onli.

** Responsibility For Costs taken from Exhibit K hereto.

B-1 , : |
' Revised; October 30, 2014




EXHIBIT B-SHEET &

NAVAJO PROJECT
WESTERN TRANSMISSION SYSTEM

SOUTH CRYSTAL 500 KV SWITCHYARD RESPONSIBILITY FOR COSTS

“COST RESPONSIBILITY (%)

LOS - UNITED

‘-DESCRIPTION OF TERM.I;NATION- ANGELES NEVADA , STATES
Bank No, 2 - 500 kV L 0.00 100,00  0.00
Bank No. 3 - 500 KV | " 0.0 100.00 0.00
PS No. 5 - ‘ © 0.00  100.00 1 0.00
PS No. 6 = ; ' 0.00 . 100.00 0.00
Navajofcfyspai_' - f ' : -q.oo' 1061003  ﬂvq.oo
.Crystal—McCﬁlloegh | 000 100;007' - 0.00
nystal Moapa 500 kv ' '100;00‘ ‘ 0.00 o;ob
totaL - 100.60 ,soggb@;jjfféﬂob;j'

-Sum of Cost Percentages:
Los'Angeles + Nevada + United States = lOO OO + 600, OO + 0.00 =‘700 00

Cost respons;blllty percentages for- the termlnatlons in the South Crystal 500
- kV Switchyard are shown in the above table and are used below to determine
the cost responsibility percentages for the Scuth Crystal 500 kv Sw1tchyard
,1nfrastructure faCllltles Such as,,but not’ llmlted ta;” the busses, bus -
protectlon_and metering, steel switchracks and a55001ated concrete works,
cable trenches and grounding.

Los Angeles = ( 100.00/700.00) x 100%

=" 14.29%
Nevada = ( - 600.00/700.00) x 1Q0% = 85.71% .
United States = .0.00/700.00y x. 100% = D.UO%

"Maintenance identified to spec1f1c termlnatlon equlpment shall be pald for by
the party(les) owning such equlpment

Revised: October 30, 2014




EXHIBIT B-SHEET 7

NAVAJO. PROJECT
' WESTERN TRANSMISSION SYSTEM

CRYSTAL SUBSTATION COMMON FACILITIES RESPONSIBILITY FOR COSTS
(SOUTH CRYSTAL 500 KV SWITCHYARD PORTION ONLY) .

t

Costs of operation, maintenance and capital improvements for the Crystal
Substation Commeon Facilities shall be allocated between the Crystal 230 kV
‘switchyard (currently 4 terminations) and the North Crystal 500 kV switchyard
(currently 3 terminations} and the Scuth Crystal 500 kV Switchyard (currently
7 terminations) based on the ratic of the number of terminatiens in said |
switchyard to the total number of termlnatlons in all three (3) switchyards
{currently 14 termlnatlons).

. Crystal 230 kV switchyard: = 4/14 = 0.2857 or 28.57%
North Crystal 500 kV switchyard: 3/14 = 0.2143 or 21)43%.'
South Crystal 500 kV Switchyard: 7/14 =.0.5000 or 50.00%

"Respensibility for Costs -
for . :
Scuth Crystal 500 kv Sw1tchyard Portlon
‘of -
Crystal Substatlon Common Fac1lltles

Los i ] : } ‘
Angeles (100..00*/700.00*) x 100% = 14.29%
Nevada '(600.00*/300.00%) x 100% = 85.71%
United : o ' ‘ _
States . 0.00%/700.0C*) x 100% = 0.00%

* Numbers used in the calculation of the Résponsibility for Cests associated with the
Scuth Crystal 500 kV Switchyard portlon of the Crystal Substation Common Facilities
are taken from Exhibit B-Sheet 6 hereto

Revisged: dctober 30, 2014 ‘




) EXHIBIT B SHEET 8 ,
NAVAJO PROJECT WESTERN TRANSMISSION SYSTEM

CRYSTAL SUBSTATION

To Navajo To McCuilough To.Moapa

500 kV 500 kV 500 kV
A .
~L. ' . South Crystal 500 kV Eyiich‘xgrd
sost ] . . .
North Crystal 500 kV
Switchyard ‘
- ' EBASTBUS | -
. i . AsTAUS ‘
‘ 1] — . _ — T . .
T 5010 ‘5018 | -
PST#5. .. : .
: . | ) -
. - ' 5011 5017
PST
: R X - - n ;
. et oL [ w008, 7| .5048.. - : s
. CEEENE RN B s s HCENS ERRE VN o Bank#3. | aaba  Bank#Z
i [ - ) i I 500£230 kV 500/230 kv
L WESTBUS ~ 2363 R
4 M
P #3 PS¥2
To ﬁartyAllen
500 kV
2304 2301
Crystal 230 kV
Switchyard
2305 2302
South Crystat 500 kV Switchyard —- —
. Termination * "+'
ToHA#3 - . To HA #2
230 kV 230 kv

Note: The Crystal 230 kV switchyard, the
500/230 kv transformer banks, and the 230 kv
phase-:shifting transformers are shown for
.information purposes only.

Revised: Oétober'BO,-2014




