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SECTION 1
GENERATOR INTERCONNECTION FACILITY
AND ENERGY STORAGE FACILITY

1.1. Typical interconnection arrangement
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. < = H |S— CenterPaint Energy CenterPoint Energy
’ & WIND TURBINE / FARM benarlogEatly: 1 i transmission substation network transmission line d
SOLAR TARM I
BATTERY STORAGE I
o 1
T — < ;- 1 |
[A e bmcd i b
L - bl <> (2% ] .
o 1
1
1 .
1
1
¢ | I
[} & Py proupy
& (I I & -l e
RTU/DCS | CP SCADA RTU

@ ----- — DNP3 serial -—'l— ————————————

————— — DNP3 serial —~l— """"""""""

|

Figure 1 — Typical Generator and Energy Storage facility interconnection arrangement

1.2. General SCADA requirements

1.2.1. Installation of a CentaiPeint Enerpy (CNP)-owned SCADA RTU in the customer-owned Generator Interconnection Facility
or Energy Storage Facility is not required. The customer shall provide data from the customer’s RTU/MICS systern via a
communication medium (such as fiber optic or R8-232/RS-485 cable) to the SCADA RTU in the CNP Transmission
Interconnection Facility {111 substation. The communication protocol shall be DNP3 serial.

1.2.2. 'The customer shall provide to CRNI? the following signals originating at the customer lacility:
1.2.2.1. Analog data from Plant

1.2.2.1.1. Kilovolts for each low-side generator or collector bus {AD scaled as a line-to-line value).

1.2.2.1.2. Net megawatts and tnegavars for each generator feeder {(30).

1.2.2.1.3. Net mepavars for the reactive support equipment (3@). CenterPolnt Eneray
Houston Electric

)
WRITTEN [ 4050/03 C.W.
valug). Mogannam

CHECKED J§ 12/30/03 R.M. Secrest
APROVED § 12/30/03 M.V, Fuinish
e
Page 3 of 186

1.2.2.1.4. Kilevolts for transmission voltage (A® scaled as a line-to-line

1.2.2.1.5. Net megawatts and megavars for the transmission line (3@).

1.2.2.1.6. Frequency at cach collector bus,
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12217, Megawalls and megavars lor each tansfomier (361}, either on the hugh side or the low side
1.2,2.2. Status daea from Flant
122021, Status of the ltansmission vollage eireuil breakars.
172322 Status of all lov-side circuil breabers lor feeders and reaciive support equipment.
2223, Stetus of generator awomatic voltage regulator (automatic and manual),

123, A separate CNP SCADA RTU serial communicntion part shall be used o provide data to the costomer upon costamer’s

request, TP shall provide 1o the customer the (ollowing signals originating at NP's substation:

1.2.3.10. Anmalog dwa from CNP
1.23.1.0. Kilovolts for the Poing of Tnierconnection { A scaled as a line-to-line valye).

F.2.3.2. Statusg diea from CNT
1.23.2.1. Status of transmission voltage cirewit breakers associatzd with the generator lead(s),
1232320 Alarm for failure of Filot Wire/lther optic relaying communication channels, if applicable.

124, Realdime lelemetry daa from ERCOT-Polled Setthement {FP3) meters and revenue melers shall not be shrred with 1he
cugtoner throtgh the CNF SCADA RTU or through direet connection(s).

1.2.5, Allapplicable data listed in this section shall be provided continnously to CNP Real Time Qperations (RTO), whethir through
a CNP-owned RTU, through CNP-connected communication ports, or cusiomer-owned SCADA RTU porfs. ONP's
periadicity for scunning the data from established communication ports und SCADA RTU ports shal) be sel in aeeordanee
with the Etectrie Reliability Council ol Texas (ERCOT) requirements.

1.2.6, The custemer shall provide plant dats to BRCOT acsording o ERCOT requiraments, CINE 15 not responsible for providing
the customer plant data te ERCQOT.

ConterPoint Energy
Heouston Electne

Megannam

WRITTEN

———

CHECKED £.M, Bscrast
—

APROVED M. Furmish
——

Paged of15
| oo7 JacoJoz |
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SECTION 2
UTILITY INTERCONNECTION

2.1. Typical interconnection arrangement

Utility
transmission network

CenterPoint Energy
transmission network

Tie line

R S
it e

Figure 2 — Typical Utility interconnection arrangement

2.2. General SCADA requirements
2.2.1. SCADA communication options, as agreeable between Utility and CNP:

2.2.1.1. If there is a fiber optic cable between Utility’s substation and CNP’s substation, CNP shall obtain Utility’s data via
fiber utilizing DINP3 serial protocol.

2.2.1.2. Where fiber optic cable is not available, Utility shall reserve a serial port with DNP3 serial protocol of Utility’s
RTU/DCS at the Utility’s substation for CNP use. CNP shall connect a communication circuit to the reserved port
of Utility’s RTU/DCS to obtain data.

2.2.1.3. Ifnone of the above options is available, CNP shall install a CNP-owned SCADA RTU with conumnunication circuit
to CNP RTO at the Utility’s substation. More details of the CNP-owned SCADA RTU are in Section 3 of this

specification.

2.2.2. Utility shall provide to CNP the following signals originating at Utility’s

CenterPoint Energy
gubstation: Houston Electric
I

WRITTEN CW.
2.2.2.1. Analog data from Utility 1213003 ogannam

—E————
2.2.2.1.1. Kilovolts at the tie point(s) (A scaled as a line-to-line value). CHECKED § 12/30/03 RM. Secrest
A ’RDVEJ 2/30/03 W Furnish

Page § of 4
SPC |007 |400 02

2.2.2.1.2. Megawatts and Megavars for all transmission lines (30).
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2}

2215, Megavars for all ceactive deviees.
2223 Stanus data from Utility

22221 Status of the lrangmission vollage eireuil breakors at the tie hne voltage,

L
8]
L

. A sepsrate CHF SCADA RTU senial commureation port shall be ised o provide data 1o Ulility upon Unlity s requust. ZNP
shall provide o Uility the following signals originating at CNP"s substation:
2331, Annlag data from CMP?
2.1.31.1. Kilovoltstor the Point of Interconnection {(A@ sealed 3s-a line-to-Tine value)
2232 Status data from CHP
22321, Saws of ransmission vollage circuit breakers associnted with the tie linefs)

22332 Alam for frilure of the tie Jine Pilot Wire/fiber optic relaying communication channels, IF applicable.

o
]
I

. Realstime wlemetry data [rom ERCOT-Polled Settlement (EP3) meters and revenue meters shall not be shared with the

customer theough the CNP SCADA RTU or through direct connection(s).

[
12
A

. Allapplicable data histed in this seclion shall be provided continuausly to CWF Real Time Opérations (R'10), whether through
a CNF-owned RTU, through CHNP-connected communication pons, or customer-owned ‘SCADA RTU ponts. CHP’s
periodicily for seanning the. dita from established communication ports and 3CADA RTU poris shall be set in accardance
with the Eleatric Reliability Councit of Texas (BRCOT) requirements,

226, Utility shall provide daw to BRCOT aeccording 10 ERCOT requirements. CNP i not responsible for providing Lhilin”s

substation data lo ERCOIY

ConterPoint Energy
Heouston Electne

Megannam

WRITTEN

———
CHECKED £.M. Ssarasl
APROVED MW Furmish
—_———

Paoe 6 of15

o7 JacoJoz |
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3.1. Typical interconnection arrangements

CenterPoint Energy
network transmission line

1
Wi

TS .
Ap=ai k-

SECTION 3

CenterPoint Energy
network transmission line

T2

(a) Customer "loop tap" substation

CanterPoint Energy
newwork transmission line

CenterPoint Energy

network transmission line

+—0—

VAAA T1

CUSTOMER-OWNED LOAD TRANSMISSION SUBSTATION

CenterPoint Energy
network transmission line

VAAMN T2

(b) Customer "full loop" substation

01

CenterPoint Encrgy
network transmission line

(c) Customer "full loop" substation with ERCOT registered Generation Resource(s)

Figure 3 — Typical customer-owned load transmission substation interconnection arrangements

CenterPoint Energy
Houston Electric

WRITTEN 12130003 C.W.
Mogannam
CHECKED J 12/30/03 R.M. Secrest
APROVED J 12/30/03 M.W. Furnish
Page 7 of 15
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3.2. General SCADA requirements
321 I[nswallstion of a Chowned SCADRA RTU in cusiomer-owned facilitics is required. lor all new customer-owned lnad
{ransmission substations, including Tead customer substations with ERCOT registered generation resourcels),
322 Bisting customer-owned substations eriginally connected without SCADA moniloring shall be required 1o install a new
CNP-wned SCADA RTU when there is a significant change in the topology of the substation or ds direcles] by ERCOT.
Bxisting customer-owned substations with obsolete SCADA cquipment shall be required to upgrade the SCADA eyuipment

at CWP*s discretion.

e
i2
a1

. UNT ahall specity and install SCADA equipmeni as required, The CNP SCADA RTU shall be in o locked vabinet insta]led
in ths customer substation control cubicle.
3231, The costomgr shall provide an electrical relayinmy and metering one-line diagram of the: proposed cystomer-pvned

substation for review by CNP.

lud
[
T
|l

. The customer shall provide interface equipment such as SCADA electronic pan:l meters, rransductes, status and
alarm contacts, cabling, terminal blocks, and conduit 10 provide the data required in this specification.

. The custamer shall install and maintain voice communication equipment in he customer substation control eithicle.

Ly
=]
il

faa
is
o
L0 W

4, CNP shall specily, install, and maintain a locked Substation Communications cabinet(s) insile the customer.sonirol

cubicle for SCADRA, melering. and other CNP communications needs.

i
o
.

4, The CINP SCADA RTU shall gather data from substation Intellipent Elestronic Devices (IEDs) such as microprocessor ralays
ar SCADA electronic meters.
3241 1EDs that ONP provides and mamntains sétungs for (1.¢. protective relays for CNP transmission network) are nol
allowed-4o be mantored directly by the customer, The data from these [EDs ¢an be provided to-the susiomer Gom
a serial port an the CNP SCADA RTU.
2242 The customer can connect directly to other 15Ls such ag SCADA electronic meters and micraprocessor relays that
(NP does not prov ide and maintsin settings for.
325, Wlost claty i the CNP SCADA RTU as describod in Section 3.3 below, except ONP transmission nelwork powaer Now data,
shall be available to share with the customer upon customer’s request, via a-designated DNER serial pont of the CHE SCADA
RTUL
326 Realdtime telemetry data from BRCOT-Polled Settlement (EPS) meters and revenus meters shall not be shared with the
customer through the CNP SCADA RTU oy through direel connection(s).
3.2.7. Allupplicable data listed in this section shall be provided continuously to CIP? RTO, whether through o CNP-awned RTU,
theough € MP-connected communication ports, or customer-owned SCADA RTU ports, CNE's periodicity for scanning the

data from established ecommunication ports and SCATDA RTU ports shall be set in accordanca with the ERCOT reguirsmenta,

T
]
e

Leatl sustomers with BRCOT registercd generation resource(s) shall provide plant data w BRCOT seeonding o ERCOT
requirements, CHE s not responsible for providing the customer plant data 0 ERCOT.

E.p.l
2
=}

. Allequipment and work covared by this specification shall be designed, constructed, and Lested in agcordanes with the latest

revisions or editions of industry requiremerits in ¢[fect at the time of fabrication, Industry requirements inclwde the applicalble

codes, standards, specifications, regulations, tests, and procedures of all lederal, ConTerP oIt Energy
stale, and Joal kaws, and melude (but are not limited o) the foflowing: Houston Electric
y . . WRITTEN
3390, American National Standards Ingtifute (ANSD 12650103
i . . . . L —— - -
3.29.2. 1EEE formerly the Institute of Electrical and £lectronics Engineers, Inc, M j2 imB RM

. . o ) APROVED | 12s0r0s ] M Fornen
312,93, National Blectrical Manufacturers Association (NEAA) [r—

Page 8 of 1
SPC - 401
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3294, Queupalional Salcly and Health Admirustration (OSHA)
3

32010, In the event of eonflicting requiremenls, the order of precedence shall be this specilication, other referenced ONP

.3, Federal Communications Commisston (FCC)

ko

specilieslions, snd the standards referenced in Section 3.2.9 above.
3.2 10 All aquipment. engineering. and installation shall be furnished by the customer unless otherwise nated in this speciftoation

AT ROPATALE ApT BeTenLs

]
i
=t

. Thiz specification covers the requirements hetween the custamer and CenterPoint Briergy and is ngt mamnt to sover any

additional requirements that the sustomer may have with ERCOT.

3.3. The CNP SCADA RTU subsystems
The CNP SCADA RTU 1s composed of three subsystems; analog, status, and contral,
341, Analog subsystem

Analog data is typically gathered trom LEDs and/or transducers. f transducers are used, CNP shall determine the transducer

eleotrical réquiraments. See table 1 in the Appendix lor acceptable transducer models. Meter test switchies are réquired for

the transducer current apd voltage connections.

The tollewing analog data shall be monitored by the ONP SCADA RTL:

331,10, Kikvolts for transmission lavel voltages (A® scaled as a line-to-line valug),

3312 Mepawatts and megavars Lor each line position (30},

1313 Megawatis and megavars tor each substation load and/or subsation ransmission level transtormer (360,

33,13, Met megavars (or ransmission reactive support equipment (30),

3.3.2. Siatus subsystem

The status subsystem of the CNF SCADA RTU shall consist of the foflowing:

3321 Status of selected (ramsmission voltage circuit breakers or other devices dineetly alfecting the CHP electrical systom.
a8 determined by CNP RTO. Status shall be denved from either an isolated awxiliary "a" contact in the bresker or
monitoring a trip enil of the breaker, Refer 10 Figure 4 in the Appendix for Freaker Status Connection using trip
cail monitoring mothod,

1322 Indication of low veltage and battery charger failure is réguired for the 130 VIIC battery systemy(s). Typieal charger
larms include the ollowing: low voltuge, high voltnge, loss of AC inpul, and loss of charger. Allthess indications
shall be combined so that an occurrence of any one of these shall cause a single battery alarm (sormally open
contact) 1o the CNE SCADA RTU.

3323, SCADA Close Inhibit {3CI) indication is required of breakers controlled by SCADA whanever a loskout relay can
inhibit breaker closure by SCADA. A drv, normally-open contact from that relay shall be supplied for SC1
indication. Indication contacia from all lockout relays shall be wired i paralle! for a single indication in the STADA

cabinet, See Vigure 4.

i
i
"

. Indieation of Carrier Tester (CAR) or Pilot Wire/Fiber Optic (PI1.) refaying, failure where applicable.

W
e
et
L

. Indication for the loss of a potentisl to 4 tine relay (P1'1) that could cavse

ConterPoint Energy

f mis-operation af the zone. This alarm is typically generated by a gontact Houston Electic

from the ling relay. Indications frons separate ralays shall be combinad for WRITTEN [ 45r4000%

a single alarm. CHECKED J 12/
—
APROVED § 1
S ——

Page 9 of 1
SPC 400
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3.3.2.6. Indication of a failed seil-check disgnostic of ‘s microprocessor-based relay, designated as Relay COPU Fail (ROPU).
Thisalarm 3 fypically gencrated by a conaci from the line relay, Indieations from separate rebays shall he combinad
Gor asingle alann.

3.3.2.7. {Cabinel Alarm (CABS) lor the CNP SCADA R'1'U and the CNF Coramunications Cabinets. This alarm is generaled

whan the cabinet door is opened,

L
3
)

3, Qantrol subsystem

The cantral subsystem of the SCADA RTU shall consist of the following:

3,330, CNP shall have remote eontrol of all transmission {69k Y, 1358k, 345kV) circuit broakers that directly-ailuct the
CNP wansmission system as determmined by CNP RTO. Dual remote control (coniral of a breaker by both the
customer's contral syster and CNP RTO) is not permitted, Figure 4 in the Appendix Dllustrates how SCADA cantrol
intertaces with a typical breaker control scheme,

3332 CNP shall have remote contral, automatic-carrier removal (ATCR), of each pilotrelaying scheme. A gontrobconget

from the SCADA RTU shall e mstalled in each pilot gircuit. See Figure 4 for typical carriercontrol eireuil.

l-l.l
v
g

. For load sustomer substations with BRCOT registered generation resources, additionul data below shall be required by CIYE
from the custamer's Plant, This data is typically obtained via communication from the Plant RTIYDCS ta the CWP SCADA
RTLL
3340, Analogdata from Plant

33400 Kilovolts for cach low-side gencrator or collector bus (A sealed a4 a ling-to-line value).
3412, Net megawatts and megavars for each genernfor feeder (39),
33403 Netmegavars for the reactive support equipment (30).
3414, Net megawatts and megavars for the transmission line (30).

3413, Frequenéy at each collectar bus.

33406, Megawalts and roegavars (or each transfommer (3@), gither on the high side or e losw side.

3342 Staws data from Plant

33421, Status of all low-side cirouit breakers [or feeders and reactive supnort equipment.

33422 Status of generator automatic vollage regulator (autoratic and manual),

3.4. CNP SCADARTIS design, layout, and physical criteria
341, SCADA RTU designation
The type of SCADA RTU installed by CNP shall depend on the number of conirolled breakers.
34,11, For breakerad transnrission substation configuration such as “full loop™, “ring bug™, or “breaker-and-a-halt™, CNP
typically installs a free-standing cabinet 24” wide by 18" duep and 72" talb with (ront decess. Cleararios of 30
front of the door shall he reserved for maintenance access, Substations with more than four transmission breakers
may reguire a langer cabinuet(s). Refer to latest customer RTU drawing submitted hy CNF at the praject kick-ol T,

3.4.1.2. Substitions with “loop tap” configuration generally cequire » smaller, wall-mounted RTU cabinat, The wall-

monnted cabinet js 30" wide by 12" deep and 42" tall. Clearance of 30

ConterPoint Energy
in front of the door shall be reserved for maintenance aceess, Houston Electnz
ITTEN

342, Acoess o the CNF SCADA RTU cabinet shall be controlled by CHP. L
343, Conneetions 16 the RTU CLIZ T

) . ‘ . . APROVED

The Constuerion Contractor shall install all interconneciions bétween the CNP  |[ee———
SPC _§ 007 § 400
SGIA Sorghum BESS 26INR0474 100 12/29/2024
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SCADA RIU and the substalion pancls.

34.3.1. The customer shall provide a 120 VAC, fifteen (15) amp. dedicated AC power cirsuit, protected by a fifteen (15)
amip eircwit bregker, ta the 3CADA RTU Cabinet for lighting and a-convenience outlet,

3.4.3.2. The customer sholl provide a 130 VIIC, fifteen (13} amp, dedicated D07 power circult, protected by a filteen (15}
amp eireuit breaker. (o the SCADA RT Cabinat for the main RTL powey,

3433 Allcable shields shull be srounded at a loeation other than the CWR SCADA RTU Cabinet. Cable shigkls shall be
grounded at one end only.

34,4, Cabling

T'he customershall size and install all conduiy or cable rouphs in accordance with ANSI/NEFPA 70 (National Electrics) Code),

3441, Folyethylene Polyvinylehloride (FEPVC) insutated shiclded 247 %16 cable with stranded copper conduelors shall
be used for terminations for all transducer outputs and all R3483 inter-panel connections.

3442 Tireaker controls shall use seven conductor (#12) PEPVC insulated cable with stranded capper conductors for
temuinations.

3443 Two conductar (#10 or langer) PEPVC insulated cable with stranded copper conductors shall be used for
tenyinations of the AC and DC power circuit,

31444, Stalus and alarms shall be terminated with twe condugior (#16) PEPVC insalated cable with stranded copper
sanduetors.

34445, The customer shall insiall the neeessary conduit or cable management between the SCTADA RILY and the relay
paiels,

34.4.6. Tvery breaker with 130 VIX? SCADA control circuits shall have breaker coil surge suppression, One 100 (0],
P [W] resistor (Ohmite style 993-104) and one Zener diode (Molorola type IN3DS1A) or cguivalent shall be used
lor this suppression, The series comibination of the Zaner diode and the resistor shinll be parllel o éach breaker trip
andd breaker olose coil. STATES sliding link terminal blocks shall be installed in the breakers for larminaling the

resistors and Zenerdiodes. See Figure 4, CNP shall verily breaker coil surge suppression.

3.5 Communication lines and telemetry transport

3.5, 'The customer shall provide and maintain a direct-dial felephone landline for voice communications inside the control house
cubicle, The phone shall have an.extendable cord such that the handset can bestretehed 1o the front of the relay panels and
SCADA RTU so they can be vowed and operated by the person using the phone, The telephone fandline must-continue
operste dunng a site power failure.

332, CNP shall provide a Telecom transport option for telemetry backhaul and conneetivity using one of the following opiions
determined by GNP CNTF microwave, CNP fiber, or beased eirouit.

353 For ONP microwave aption:

3.5.3.1. CNP shall provide tower height and wind load specifications to the customer,

3.5.3.2. The customer shall prooure, install, own, and maintain the wwer.
3533

[

7] f i ol it It jcrowasye 3
The customer o provide X conduit from the microwaye pole/tower to ST oMt Eneray

Telecom Enclosure as per ONP Telecom Customer Project Plan. Houston Electriz
WRITTEN R 433003

3534 CWP shall procure. insall, own and waintain the microwave mdio and

—————
related eguipment. CHECKED J 172/31
APROVED § 127
—_———

Pate 11 of 1
sec § oo7 § 40D
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3.5.3.5. The customer shall provide a flame retardant coated 47x 87 sheel of 247 plywood for CNP enclosures.

3.3.3.6. CWNPshall install a communications enclosure on the backboard provided by the customer as shown in CWE Telecom
Customar Project Plan, Telecom Bourd Layout,

A.53.3.7. The custormsr shall install conduits and eables from the communications enclosure 1o the AC distnbution pansl, DC
distribution panel, ground bus bar, SCADA RTU cabinet. meter gan, and the TWS cabinet il there is one, CNP
cani munications equipmont requires a dediicated 204 120VAC pawer hreaker, and a dedicated 20A 130V power
bragker as shovm in CNI? Telecom Customer Project Rlai, Telecom Board Tayvour,

35,4, For CNI fiber option:
3.5.41. The cwstomer shall provide a path for the fiber (o the contro) cubicle

3.5.4.2. The path may he cither acrinl o underground

3. CNP shall provide site specific underground or aerial specifications 1o the customer in s Statement of Wark (SOW),

3
3544, The customer shall install the undermround duct or poles for aerial installation.
354

545, The customer shall install Bber supplied by CNP, CNP shall own and mantain the fiber.
3,5.4.6. CNE shall terminate the fiber and install iber distribution panels.
3.54.7. The custamer shall provide a flame retardant coated 4'x 8 sheet of %™ plywood for CNP enclusures
3548 NP shall insiall » communications ¢nclosire on the backboard provided by the customer as shown in Telecom

Customer Project Plan. Telecom Board Layout,
3.53.4.8, The customier shal! install conduits and.cables from the communications enclasure 10 the AST distribution panel, 1C
dislribution panel, ground bus bar, SCADA RTU cabinel. meter san, and the TWS sabinet iff there is one, CHP
communications equipment requires a dedicated 20A J120VAC powver broaker, and o dedicated 20 130VDC power
breaker as shown m CNP Telecom Customer Project Plan. Telecom Board Lavoul,
335 Por leased circuit option:
3.5

“n
]

1. The customer shwll provide a fame rolardant coated ' x 4" shactof 47 plywood space {or the Telco demark inside

the control cubicle.

o
wh
o

. The sustomer shall provide a Name remrdant coated 4°x §7 sheet of 287 plywood for CNP englosuras.

v
Mo
Al

e

. CNP shall insiall a Communications enclosure Lo be mounted on the backhoard provided by the customor as shown

in CNPTelecom Customer Project Plan, Telecom Board Layout.

nad
n
in
I

3. The tustomer shall install conduits and cables from the communications enclosure 10 the AC distribution panel. RC
distnibution panel, ground bus bar, SCADA RTU cabinet, meter can, and the TWS cabinet if there s one. CNP
communications cquipnient requires a dedicated 204 120VAC power breaker. and a dedicated 20 130VIC power
Breeaker as shown i CNP Telecom Customer Project Plan. Telecom Board Layout,

1555, The custonter shall provide dedicated 15A 130V power and grounding to the backboard, See CNP Telecam

Customer Project Flan, Third Party Teleo Board Design,

3:6. Calibration and muinienance

340 Afier sll equipment necessary for remole telemetry has heen installed, CNP

3 . N o . . . ConterPoint Ener:
personnel shall calibratz and veriy opemation of all equipment installed per this Housien Eiecmcgy

specitieation. WRITYEN | 4350005

3.6.2. The RTU and mwansvucers installed per this specification shall bé mainieined by  [CHECKED T 12/

[—
CNP unless otherwise noted in an agresment with the customer. Maintenunce shall  [LAPROVED § A%/30/03 } MW,
Pate 12 of i
seC_§ 007 § 400

SGIA Sorghum BESS 26INR0474 102 12/29/2024

111



Docusign Envelope ID: 01149F3A-6FEC-4338-8112-8A5E769355EE

dovr(s), and disconnect switches.

3.7. Currentiransformers and polential transformers

submilg for comment and approval,

38 Drawing approval

18.2, Drawings required by this specitication include:

3.8.2.3. Conduit and cable Tists,

3324, Conduit Layout or Plan and Protile,

3.8.2.8. Relay panel layouts,

3.8.2,10. Battery chargar alany relay(s) schematics,
382101 AC & DC Distibution Pancls,

3.8.213 Customar Facility Plot Layout.

3.8.2.2. Substation control cabicle Iayout(s) and Noor nlan(s),

3.8.2.5. RTU manufacturers prints and customer connections,
3826, AC Schematics [orall power and contral eireuits,

3827 AC Reluying Schemstics (Elearieal Three-Line).

3.8.2.9. Bill of material for stems required by this specification,

3.8.2.12 Communication aable and conduit couting through customer facility, and

inelude sceuraey cheeks, recalibrstion and replacementreparr of equipment when needad.

dusignated by CHMP on the one-line diagram that the custarer submits for comment and approval.

16,3, CNP shall furnish locks in series with cusiomer locks to permit access w0 all switchyard gates, subsiation sontrol cubicle

3.7.1. The carrent iransformers (C'Ts) and piotential transformers (PTs) necessary: for telemetry and protection temized in this
specitieation shall e provided acsording to ONP speciliontion (07-231-14, Tl a particular application. is hotl govered hy this

specification, hen NP shall designate the necessary PT(s) and CT(s) on the substation one-line diagram thal the customer

3.7.2. Por some substation layouts, a potential eollover eifcuit shall be needed. 1T a potentinl rollover eircuit is needed, i shall be

1.5.1. The Engineering Cantractor shall provide eleatronic and paper ¢opies of all drawings showing equipment conhections and

skructural details ol all equipment associated with the installation of the CNP-owned RTU at the customer tacility.

3521 Substation one-line relaying aril metering disgrams illustrating the overdl wlemetey scheme.

ConterPoint Energy
Houston Electnz

e
CHECKED
APROVED

—_———

WRITTEN

»,
12/30/05 b,

C.W.

annam

—r—
12/30/03 R.M

—
12430403 [T
Pane 13 of 1

. Secras]

Furnish

SPC § 007 B .40

[i
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APPENDIX

Table 1: Acceptable transducers and test switches

DESCRIPTION MANUFACTURER MODEL NO. MONITORING POINTS
AMETEK ONE PER SUBSTATION

VOLTAGE TRANSDUCER | et o oo m s VT11044 RUS

TEST SWITCH ONEPER EACH

SINGLE PHASE DURHAM 21022503 TRANSDUCER

WATT/VAR TRANSDUCER | AMETEK SN ER ONE PER EACH LINE OR

SINGLE PHASE SCIENTIFIC COLUMBUS LOAD

WATT/VAR TRANSDUCER | AMETEK S AR ONEPER EACH LINE,

THREE PHASE SCIENTIFIC COLUMBUS GENERATOR OR LOAD
DURHAM 2-1058F-00

TEST SWITCH ABB FS3A171171001NULL ONE PER EACH

THREE PHASE MEGA POWER SY$ CS3A4-556-556-162 TRANSDUCER
STATES FMS #293R-330JF-ST

Py —+l30VGE

N1 13QVOC _RETURN

|

RMS
wro NOTE 3

__________ 1
L reLiy
79 I cLose :
= +130v0C |
e SYNE
Lsne 25 7= Gl woTE 3
S |
|
: |
f |
"R
LOCKOUT | : |
RELAY €21 e +F |
86 X NOTE ) NOTE 2 | I
cll e |
— | ATCR |
| ™ CRI1 |
| ARG ' '
| — CRi -1—0 |
: SCFDR _’.—.$—+ 130v0C :
N
bt e e e e ML T—lam—O— 1ovRTN |
_LEGEND BREAKER |
HOTES
R = RECLOSE REMOVAL LATCHING RELAY INSIOE SCADA | RELAY SLOCK CONTACT SHOMN COULD
1s - K 1y N
ATCR = AUTOMATIC CRRRIER REMOVAL REPRESENT SEVERAL CONTACTS T3 SERIES.
5 = STATUS INPLT
2) {F ELECTROVECHANICAL RELAY (RC)
CNTAGT WILL REMOVE
4~ DISCOMECTENG TERMINAL BLOCK. SEORTTVE Fhov X v CoiLs.
Bi- DA tho 18 Toms LINK GRENS Do

SYNC CHECK AND AUTO/MANURL STATUS
MAY BE INCORPCRATEQ INTO THE RELAY
CLOSE LOGIC.

3
D - FUSE

Figure 4 — Breaker Status Connection using trip coil monitering method

CenterPoint Energy
Houston Electric
— ——
WRITTEN 12/30103 CW.
Mogannam
— ————————
CHECKED 2/30/03 R.M. Secrest
e ————
APROVED [ 12:30/03 MW, Furnish
e
Page 14 of 15
SPC 007 J 400 § 02
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List of abbreviations

RTY = REMOTE TERMIWAL UNIT

DCS - DISTRIBUTED CONTROL SYSTEM

LRI, CRIT = TYPICAL WIRE NAMES ™ CWP CARRIER RELAYING. 3CHEMIES
ATCR = AUTOMATIC CARRIER REMOVAL

C - CLOSE

CF - CONTROL BWITCH

25 - SYNCRO-VERIFIER RELAY

§ = SCADA STATUS TNPUT

O, 21 = TYPICAL WIRE NAMES IN CMP RECLOSE REMOVAL SCEHEMUES
NG~ NORMALLY GPEN

CC = BREAETR CLOSE COTL

79 = AUTOMATIC RECLOSING RELAY

RE - RECLOSE REMOVAL LATCHING RELAY

T TRIP

T = BREAKER TRIP COIT,

$5% = SLIDENG LINK TERMINAL

R = RESISTOR

DDB - ZENER DIODE

AMS = AUTOMATICY MANUAL THROWOVER SWITCH (SHOWN [N MANUAL MODE)

ConterPoint Energy
Heouston Electne

WRITTEN

———
CHECKED
—
APROVED
——

12430005

12/30/03

Pate 15 of 1
spc_{§ o7 § 400 |

CW,
Mogannam
MW Fuenish
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Exhibit “H”
Drawings
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Exhibit “1”
Specification for Customer-Owned 138 kV Substation Design
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SPECIFICATION FOR CUSTOMER-OWNED
SUBSTATION DESIGN

~, GenterPoint
- Energy

ELECTRIC ENGINEERING DEPARTMENT
P.O. BOX 1700 HOUSTON, TEXAS 77251
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SPECIFICATION
FOR
CUSTOMER-OVWNED 138 kV SUBSTATION DESIGN

CenterPoint
Energy

ELLCTRIC ENGINEERING DEPARTMENT
P.G. BOX 1700 HOUSTON, TEXAS 772531

REFERUENCE DRAWINGS: Latest revision of

CenterPoint Energy 004-241-04, Customer-Owined Substation Line Termination Standard

CenterPoinl Energy 171-190-04, Design Criteria 138 kV Standard Instrument Transformer Stand, 8h, 1
CenterPoint Inergy 171-190-06, Desten Criteria 138 kY Standard Instrument Tragsfonner Stand, Sh, 2
CenterPoint Lnergy 581-5300-01, 138 KV Potential Transtorimer Schewatic ind Wiring Diagram

REFERENCE DOCUMENT: Latest revision of
CenterPoint Energy Transimission & Substation Quiage and Clearanee Coordination Procedures

REFERENCE SPECIFICATIONS: Latest revision of
CenterPoint Fnergy 007-400-02, Specification for Remote Telemetry of a Cuslomer-Owned Facility

REFERENCE STANDARDS:; Latest revision of
AASHTOIEEE €57.13

AISC, "Maoual of Stee] Construction” 1EEE C2 (NESC)
ABCE 10 JERE 80

ASCE 113 [EEE 314

ANSIC12.1 [LEE 837

ANSI C37.32 IEELE 998

IEEE C37.04 [EEE 1119

IKEE C37.12.00 [EEE 1453

IEEE 142 NEMACC |
CENTERPOINT ENERGY
HOUSTOM, I
20 104172024 | Added 345k S Geation Var Var ire
19 17372024 Uplate to VRT in 3.5 el minor edits Var Var P SWRITTEN /9,74 E. C Reid
18 9E23 Uplates ta verions sectiong Var Var Ph( CHECKED 411074 L. 3, Pomd
17 Piapynd | Uplate sestians <| & 11 Var Var | GAC APPROVEDR | 715474 C. 3. Kayser
Page | of 46
NO DATE FIEA S REVISED BY CH ATV SPECIFICATION Mo, 00722311
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17 | 922091 Updibe saolions 4 & £l Var Nar GAC APPROVED | 7117774 . 8. [Kawvaer

Page 2 oi40

NO

DATE ITENS REVISER Y CH AFP SPECIRICATION Mo, 007-2231-1:

1

SGIA Sorghum BESS 26INR0474 112 12/29/2024

121



Docusign Envelope ID: 01149F3A-6FEC-4338-8112-8A5E769355EE

L.1.  This specifiealion covers desipn criteria for a customer-ownsd 138 KV substation connested to the
CenterPoint Energy Houston Electric, LLC (CenterPoint Encrgy) 138 kV transmission system. This
specification is intended to apply to a new customer-owned substation or expansion of an existing:
customer-owned substation, However. the information in this speeification may be applicable when
eqiipineént ih an existing customer-owned substation is being replaced or modified.

21, A customer that iy approved by CenterPoint Tnergy to receive servies from the CenterPoint Energy
138 KV lransmission system is required Lo provide a substation capable of accepling that servics Irom
CenterPoint Encrgy. The customer-owned substation becomes an integral part of the CenterPPoint
Fnergy transmission system nelwork and the Electric Reliability Council of Texas (ERCOT) and,
therctore, can have a significant impact on overall system reliability. The customer is obligated to
meel present CenterPoint Energy design criteria and modify the customer-owned substation in the
future as the CenterPoint Energy transmission system continues to evolve. When deemed necessary
by CenterPaint Energy. changes may be needed 1o eonform 1o industry standards, transmission
system  charaeteristics, CenlerPoint Energy practices, and technological advances to maintain
rehiability or nieet future reliability requirements.

1~
=]

All equipment and design shall be in accordance with designated standards of this specification. the
American Nationa) Standards. Institute (ANSD, the Institute of Eleetrical and Electronic Engincers
(IEEE), the American Society of Civil Engineers (ASCE). the American Institute of Steel
Construction ( AISC). and the National Electrical Manufacturing Association (NEMA). In the event
of conflicling reguirements. the order of preccdence shall be this specification, ANSL IEEE, ASCE,
AISC, and NEMA standards. All electrical clearances shall comply with the latest version of the
National Fleetric Safoty Code (WESC).

23, This specification is not intended to be totally comprehensive. To ensure the eificient coordination
between CenterPoint Energy and the customer during the design and construetion of the customer-
owned substation, CenterPoint Energy tequires that enginecring documenis be submilled o
CepterPoint Energy Tor review before cerfain cquipment is ordersd or construction begins, All lems
requiving CenterPoint Bnergy review ave listed in Ardicle 14 of this specification and shall be
submilted in wriling to the designated CenterPoint Encrgy representative,

24, Any deviations [rom this specification or project drawings reviewed by CenlerPoint Energy require
wrilten accoplance from CenterPoint Energy.

25, AH labor and equipment shail be furnished by the customer unless otherwise sialed in this
gpecifieation.

2.6, Unless othenvise stated in this specification:

260, CenlerPoint Energy will provide only funclional reviews of completed drawings and
schematies.
CENTERPOINT ENERGY
HOISTON, T2

20 | 10472024 | Added 345KV Speciticatian Var Var [ IPB

o | 132024 Uptate to VRT it 3.5 and nonor edits Var | Var | PM WRITTEN ARTd E. O Raid

§ | ¢ea02d Uptisles o varivus sestions ~Var Var | P CHECKED A710/74 L. G, Fond

T | annn2l Update seolions 4 & 11 Var Nar GAC APPROVED | 7A%74 . 8. lKawvsur

Page 3 ol 4G
NO DATE ITEMS REVISEDR /Y H APP SPLECIFICATION No, 007-2231-14
SGIA Sorghum BESS 26INR0474 113 12/29/2024

122



Docusign Envelope ID: 01149F3A-6FEC-4338-8112-8A5E769355EE

262, ConterPoint Energy will not verify. orcorrect. point-to-point wiring drawings for the customer
-owned substation.
243 CenterPoint Energy requires specific tests which are to be conducted by the customer toventy

the proper operation and coordination of the customer-owned substilion protection and
control equipment (see Asticle 16 of this specification).

2.7, Cenlerloint Energy rescrves the right lo refuse to energize ony customer-owned substation which
tails fo ineet this specificalion.

33 The customer will coordinate the energization and operation of their high voltage facilities with
CenterPoint Energy’s Real Time Operations (RTO) Department per CenterPoint Energy’s
*Iransmission & Substation Outage and Clearance Coordination Procedures™ document.

29, During energization of new or existing -equipment. the customer shotl not disable a single level, or
mulliple levels, of protection that results in no proteetion for an cnergized clement, such as, a
transmission line, high vohage bus, or transformers.

291.  Theeustomorshall immediately notify the RTO System Controller (281-894-0491) whenover
the customer becomes aware of an encrgized element that has no protection if the prolection
cannot be immediately restored.

v
bt
=]

The customer shall immediately notify the RTO System Controller (281-894-04911 of a
protective relay that is not functional (such as a “CPU Failure® alarm) or when a protective
relay is found powered down. or out of service (such as not enabled). for an energized
clement,

210, As owner of the substation, it is the customer’s respansibility fo comply with the applicable lats,
ordinancek, cades. rules, and regulations establishod by applicable government catitics,

211 Beeause the customer-owned substation becomies an intogral part of the CenterPoint Encrgy
transiission system network, CenterPoint Energy requires aceess to the customer-owned substation
and CenterPoint Bneray right-of-ways 7 days-a-week, 24 hours-a-day, 365 days-a-year, Siteaccess,
sitc operating procedurcs and road access to the customer-owned substation by CenterPoint Encrgy
personmel should be congidered when determining the substation location.

212, When terminal blocks and other connection permil, ring tongue lugs shall be used instead ol spade
or stab-on liags.

3

1. CenterPoint Encrgy’s phase rolation is designated C-B-A counter-clockivise and the customer shall
phase equipment accordingly., Connection of the customer’s I1-Fz-113 power transformer leads (o
CenferPoint Energy's C-B-A, B-A-C or A-C-B phascs. respectively, is recommended.

32, The CenterPoint Energy's system operating vollage is 138kV (L-LY79.7kV (L-G) /- 5% for
continuous operation and 138kV {L-LY79,7kV (L-G) +5%/-$% lor emergency conditions, Actyal
steatly-state operational voltage varies around the CenterPoint Energy transmission system netwaork,
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but facilities with a2 means to regulate the 138 KV transmission system are typically used to control
the voltage 1o be no more than approximately 142 KV (1.-L)/82 kV (1.-3) to provide a margin from
the maximum 145KV (L-LY83.7 £V (1.-G). Dynamic conditions may be encountered which resull in
voltage exceeding this tange. At a minimum. customer is required o design 138kV substation
facilities that are rated for the smergency operating vollage range stated above. For the purpose of
the design and rating of the substation and equipment. it shall be assumed that the maximum
continuens negative sequence component of the voltage at the 138 kV bus s 2% of the positive
sequence voltage. See Sub-Articles 3.4, 3.5, 4.9 and 7.1.4 of this specification fot additional relevant
nformation,

33, Onlyinstrument transformers, surge arresters, station service vollage fransforners, generator step-
up transfoaners for generalors withouwl co-located non=auxiliory load, and autotransformers are
allowed 1o be conneted phase-to-ground on theic 133KV primary terminals,

34 As the independent system operator (IS0) for the ERCOT Region, ERCOT is respongible for
mainlaining frequency, which is nominally 60 TIz, Refer to BRCOT (www.ereot.com) Nadal
Operating Guides and Protocols for information regarding frequency regulation,

tas
n

CenterPoint Energy suggests the customer-at a mintmum utilize the “voltage ride~through™ design
criteria helow when designing and selecting process and control equipment, (Note: This design
crileria do nat supersede any regulatory voliage ride-through requirements).

3351, When the point of interconnection bus voltageis below 0.5 pu, the minimum ridesthrough
time is 0.15 seconds,

352, When the point of interconnection bus voltage is at or above (.5 pu. the minimum ride-
through lime is 0.2 séconds.

36, Multiple-shol, staggered, voltage-supervised, automatic reclosing s utitized on the CenterlPoint
Lnergy transmission system. The lirst awlomalic reclosing atlempt for a CenterPoint Energy
transmission ling typically ocowrs approximately one second afler inttia) trip. The oumber of
automatic ceclosing attempts varies. but the total duration of the automatic reclosing sequence is
tymeally one minule, The customer shall coordinale operation and prolection of electric motors.
computers and other equipment accordingly.
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4.1, The minimumn acceplable electrical dusign charactenistics for 138 kV facilities and equipment are

listed belov:
Transformer winding impulse level S50 kV RIL
Bus and switch insulators, and apparatus 650 LV BIL

bushings (3.¢; cireuit breaker bushings,
transtormer bushings, coupling capacitors,
capasitive voltage transformers (CV1), current
transformers (C1), potential transformers (P1),
surge arvesters ete.)

Bus and swilch insulalors leskage distance 132 in. leakage distance (equivalent Lo
extra ereep 650 kV BIL or 750 'V BIL).
Additionally, insulators may require
“conling” in some areas of the system to
minimize the likelihoed of flashaver.

Apparatus bushing lerkage distance (circuit 92 in, creep (equivalent (o 650 kV BIT. -
breaker bushings, transformer bushings, CVT,  light contamination levels). Additionally,
L P surge amvesters ete.) apparatus bushings may vequirg “eoating”

it soma arany of the sysiem to minimize
the likelihood of flashover.
Phase-lo-ground clearance 52 in, (metal to metal)

Phas-to-phase bus spacing (including vertical 63 in: (metal to metal)
spaciny al erossover point of high and low bys)

Phase-to-phase hotizontal spacing at incoming 144 in. (center line to conter line,
fine dend-end struclure regardless of the line angle)

4.2, Anairinsulaled customer-owned substation configured in @ fring bus”, “double-breaker, double-bus”
or ‘brenker-and-a-half” arvangament equipped with transmission line protective relaying (“full loop”)
or an air insulated customer-owned substation configured in a “loop line tap® arrangement without
transmission line protective relaying (Cloop tap™) are allowed by CenterPoinl Lnergy (seo Figore 2
through Figure 7). *Ring bus’ configurations with more than six breakers shall not be considered.

4.3, Cusiomer-owned substations with dggregated load equal 1o or greater than 75 MW shall be
confipured as “full loop™ Customers hall convert any existing substation to “full loop™ ilany fture
load addition increases aggregate load to 75MW or mere.

44. Based on the customer-owned substation configuration, equipment in the substation that conld be
subjected to transmission line load flow current (circuit breakers and disconneet switches, bus work,
conductors or any series-connected, current carrying devices, such as. free-standing current
iransformers, protective relays, instrumentstion, or hardware within the ring bus or fransmission line
breaker-and-a-half bay) and incoming transmission ling positions (transmission line disconnect
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switches, line traps, etc.) shall have a minimum continuous current rating of 4000 A and shall have
an overload capability of 110 percent of rated current for 2 hours, unless otherwise specified by
CenterPoint Energy. The cquipment in the customer-owned substation that is not subjected to
transtission ling load flow current is not required to be 4000 A minimum. IHowever, operational
scenarios associated with certain cquipment outages could exist that would resull in transmission line
load current flowing on customer internal lines or buses (customer site internal ‘loop line’ or
customer site internal “loop bus”) and potentially overload the customer’s cquipment if'it is rated less
than 4000 A. Theretore, CenterPoint Energy suggests that any customer site internal ‘loop line” and
cuslomer site internal ‘loop bus” (exeept customer site internal ‘radial” line or eustomer transformer
bus connections) be 4000 A minimum (sce Figure 2 through Figure 7). For customer-owned
substations connecting to four or more CenterPoint Energy 138 kV transmission hines, contact
CenterPoint Energy for the required equipment rating.

CenterPoint Energy CenterPoint Energy
network transmission line network transmission line

transmission fine
foad fiov!
current

)
;
P
\/\)\/\/ I
.
AVAYE
T N T2

Alternative ‘a’ customer 138 kV substation (“loop tap”’
2 circuit switchers with 1 or 2 transformers and circuit breakers

CS = circuit switcher
CB = circuit breaker
DS = disconnect switch

= Must have a continuous current rating of 4000 A minimum
—— Can be less than 4000 A

All disconnect switches only have arcing horns. Circuit switchers are
required to be installed in this configuration. The circuit switchers are
used for manual switching of the network transmission line sections.
«|[two transformers are installed then this disconnect switch Is installed
and is ‘normally closed’.

** For substation arranged for future “full loop™ service, the 138 kV ¢ircuit
breakers that will be in the substation ‘foop’ shall have a continuous
current rating of 4,000 A (see figures 3te 7)

Figure 2
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CenterPoint Energy CenterPoint Energy
network transmission line network transmission line
—

DS transmission line DS
load flow
current
B |cB c |cB

transmission line
load flovs

os current

Ds

S oA A A
N
T VAVAVAWS /)

Alternative ‘b’ customer 138 kV substation (“loop tap™}
2 circuit breakers with 1 or 2 transformers

CB = circuit breaker
DS = disconnect switch

= tust have a continuous current rating of 4000 A minimum
—— Can be less than 4000 A

All disconnect switches only have arcing horns. Circuit switchers are not
used for manual switching of the network transmission line sections in this
configuration. The circuit breakers are used for manual switching of the
nelwork transmission line sections,

“ftwo t formers are installed then this di t switch is installed
and is ‘normally open’.

Figure 3
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CenterPoint Energy CenterPoint Energy
network transmission line network transmission line

cB

A

transmission line
load flow
current

transmission line
load flow

ps current

Ds DS

Moa Ay
™ VA T2
Alternative ‘¢’ customer 138 kV substation (“full loop™)
3 circuit breakers with 1 or 2 transformers
CB = circuit breaker
D$ = disconnect switch

= Must have a continuous current rating of 4400 A minimum
—— Can be less than 4000 A

All disconnect switches only have arcing homs. Circuit switchers are not
used for manual switching of the network transmission line sections in this
configuration. The circuit s are used for | switching of the

L ission line e
* If two transformers are installed then this DS is ‘normally open’ or
‘normally closed’ depending on customer operating preference.

Figure 4
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CenterPaint Energy CenterPoint Energy
netviork transmission line network transmission line
€<———> >

cB

A

transmission line
load flow

B |cB o] CB

transmission line

load flovr DS

DS

T2

Alternative ‘d’ customer 138 kV substation (“full loop™
4 circujt breakers with 2 transformers

CB = circuit breaker
DS = disconnect switch

= pMust have a continuous current rating of 4000 A minimum
—— Can he less than 4000 A

All disconnect switches only have arcing horns. Circuit switchers’ are not
used for manual switching of the network transmission line sections in this
configuration. The circuit breakers are used for I switching of the
nelwork transmission line sections.

Figure 5
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T G 3

CenterPoint Energy
network transmission line

transmission line
load flow

CenterPoint Energy
network transmission line

b
DS Ds

m™ T2

Alternative ‘e’ customer 138 kV substation (*full loop™
4 circuit breakers with 2 transformers

CB = circuit breaker
DS = disconnect switch

e Must have a centinuous current rating of 4000 A minimum
—— Can be less than 4000 A

All disconnect switches only have arcing horns. Circtit switchers” are not
used for manval switching of the network transmission line sections in this
configuration, The circuit breakers are used for manual svitching of the
network transmission line sections.

Figure 6
CENTERPOINT ENERGY
TIOQUSTON, TX
20 104172024 | Added 345kV Specification Var Var IPB
1% 1/372024 Update 1o VRT in 3.5 and minor edits Var Var M WRITTEN A79474 E.C. Reid
18 | 982023 Updates 1o various sections Var Var | PM CHECKED 4/10/74 L. G, Pond
17 G122021 Update sections 4 & 11 Var Var GAC APPROVED | 717774 C. 8. Kavser
Page 11 of 46
N DATE ITEMS REVISED BY CH APP SP]:ICIFICE\'I’[ON No. 007-2_231-1-1
SGIA Sorghum BESS 26INR0474 121 12/29/2024

130



Docusign Envelope ID: 01149F3A-6FEC-4338-8112-8A5E769355EE

CenterPoint Energy

netveark transmission line

CenterPoint Energy

customer site
internal ‘loop line’

netwotk transmission line

transmission line
load flow

transmission line

DS load flow

‘ possible ’

N, transmissionline /4
load flovs
~ ,/

[ —

customer site
internal ‘loop line’

DS

T2

== tAust have a continuous current rating of 4000 A minimum
—— Can be less than 4000 A

Any customer connection from the “full loop” substation or “loop tap™
subslation to the customer’s transformers, customer buses, or customer
lines {i.e. customer plant internal *loop lines’, etc.) are not required to be
4000 A minimum. However, operational scenarios after a scheduled
outage of equipment in a customer substation could exist that would result
in transmission line load current flowing on customer site internal lines or

buses (customer site internal "loop line’ or ‘loop bus’) and potentially
overload the customer's equipment if it is rated less than 4000 A.
Therefore, CenterPoint Energy suggests that any customer site inteinal
‘loop line' and customer site internal ‘foop bus' (except customer site
internal ‘radial' line or customer transformer bus connection) be 4000 A

minimum,
Figure 7
4.5, The 138 kV customer-owned substation shall be designed for a short cireuit current of 63 kA s
symmetrical, with X/R ratio of 17, unless otherwise specified by CenterPoint Energy.
4.6. 138 kV customer-owned substations which are connected dircetly into or located within 2 miles
electric distance of a CenterPoint Energy 138 kV substation that is designed for a shert circuit current
of 80 kA rms symmetrical, must be designed to the same shorl circuit current of 80 kA mms
symmetrical, with X/R ratio of 17, unless otherwise explicitly specified by CenterPoint Energy.
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4.7, The application of key interlovk systems is pot permitted on customer-owned substation 138 kV
equipinent,

4.8.  The customer’s connscted load. generation and equipment shall be-desizned and operated to adhers
to the recommendisd harmame limits of IEEE 319 and limits of voltage uctuations and assogtated
light fhicker of IRRET 1455,

4.9.  The customer shall not. withoul CenterPoint Energy’s consent, conneel or operate equiprment that
prodoces voltage fluclations, inlerference or distorted wave forms that adversely affect service to
other customers or that may be detrimental to the CenterPoint Energy transmission system, Such
equipment includes. but is not limited to, motors, are faraces, capacitor banks. ete. The customer is
obligatad to provide load and equipment information (i.e.. load magiitude, peak load, Ioad profite,
amount of sell~ serve genieration, load characteristics, motor starting data, Toad increase) for
CenterPoint Energy interconncction study and development of interconnection requirements,
CenterPoint Energy may require the installation, on customer’s side of the meter, of suitable
apparalus or olher equipment designed specifically to reasonably limit such adverse effects,

4.10. The customer-owned subsiation ground mat shall be designed for a short cireuit eurrent of 63 A ms
symmelrical with N/R ratio of 17 and duration of 0.23 seconds and comply with IEEE 80 and [LEE
C2 (NESC). Ground mat connections shall comply with TEEE 837, unless otherwise spevificd by
CenterPoint Energy.

4.11. 138 kV customer-owned substations which ase connected direetly into or located within 2 miles
clectric distance of a CenterPoint Energy substation that is designed for a-short cireuit current of 80
KA mus symmeteical, shall design the ground mat for a short cireuit current of 80 KA rms symmetrical,
with N/R ratio of 17 and duration of (1.25 seconds and comply with [EEE 80 and IIEE C2 (NESC).
Ground mat connections shall comply with [EEE 837. unless otherwise specified by CenterPoint
ineray,

412, The customer-owned substation direct lightning stroke shielding design shall comply wilh IEEE 998..

4.13. The customer shall sefer to the current CenterPoint Energy Lariff for retail delivery service regarding
asllitions] wformation peraining lo load balaney, intermitten! olectrical loads and limitatians on
adverse eflects, equipment sensilive to voltage and wave forms, change in retail cusiomer’s electrical
losad, power factor. and testing of retail customer equipment,

5,

5.1, The customer shall provide @ complete structural and foundation design package for the dead-end

structures (supporting the CenterPoint Bnergy transmission lined. conngeted to the custoiner-ewned
subsiation) and the instrument transformer stands in accordance with Article 14 of this specification.
The design package shall be signed and sealed by a professional engineer registered in Texas and
ghall include design referonces/eodes, computer analysis, member design. conneclion desigm,
foundation design, soil report, structural sud foundation drawings. and all other information that
documents the design of the stucturefs). ASCE 113, 2" Edition may be used lor guidance in the
design of structures inside the customer-owned substation.

3.2, CenterPoint Encrgy transmission structures designated for CenterPoint Energy use shall be usel
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exclusively by CoterPoint Energy and will tiet be nsed’ to wapport mstomer equipemedt ircluditig
cistomner-ovwned Zenerator Jeads.

Design shall be based upion laadings realisticd ly combined 1o cause the st unfavorable effectupon
the strircture or compphent. The loads and gverl oads spepified in Sub-Artictes 54 and 5.5 pf this
specificati on sust betiged Ifthe AISC LRFD metho disused, the structuremnst have 4 seeond order
Hastic analysis {also called a Geometic Honlinear Andlysis):

Structures shall mieet the Strength Requiremnents of IEEE (2 (WESC), Section 26, for grade B
construction.

Theminimym aceeptabl e structural design loading criteria shall be the more severs of the following
two cases (fiote the casesincotporate loads up to & 30° horizomta axngle):

551, Tase 1 - Jce with, Cohcusent Wind Loading: Reference specificatinn IEEE G2 (MESZ),

rinitnutt allowable stréngth factors per Section 26, Table 261-1; loading requiréments pet
Section 25, Rule250.B and Table 250-1; andloaditiz cotnponents to.be applied th the structure
shall be according to Figure $0 £this specification, Thestaticwireand phasexnreloads shawn
i Fase | include the required overload factors, The 9:psfwind on the struchure must include
a 250 overload (22,5 psf) with the appropriate force coefficient (G fir sach structural

member.
[—" Transverse
* T
wWind —F . Longiiudinal L
Directdan g t - TR
—
— * 54 ! T l Tt '-Tt 5
. | ,' v ™
Al T T
Wilind and |ce loads &re speeified in Sectian 25 of IEEE £2
Btatic wirg Phasa wire
Zi= 105 kipswire Ti=25.0 kipg/phase langitudinally
fangiudinally
5= 6.7 Kipshyire Te= 144 kips/phase transyersely

trahsy ersely
Si= 0.5 kipshirey griially Ty= 1.8 kigs/phase vertically

GASE ] -Ipewith conmrrent Wind Loading = Ovethead
View Static wirs arrd Phagse wire loading comporiesit
{Thestatic wite and phiase wirs loads showninclude the requiredoverload factors;

Figure 8

S5, Case 2 - Extreme Wind Loading: Reference specification; IEEE C2 {NESC) Section 25, Rule

2502 mititnum. dlowahle drengfh faciors per IEEE £F (NESC), Section 26, Tahle 261:1;
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antd tiiaghitde atd direct on of static wire and phasewire loading componentsto bie applied
to the structurs shall beacostding to Figue D of this specifiedtion. The-static wire and phase
wire loads. hown in Case 2 include the reguired CenterPoint Energy overload factors. The
vwind onstriscture loads i s applied inthe Transverse difection and st ihcludeal,! averdoad
fartor, CenterPoint Energy will providetlre designated Extreme Wind velocity tobe used &
the gite. Sttyctural metnber shape factors: shal beuspd Frotm ASTE 74.

b Transverse

3
» Langitudinal
\wind = ~ # P
Direction - =t ] =22
- e -
- .
5 r Tt l Tt th l‘gl
- R ¥’ R 4
Ty T} Ty

Fir Cése 2 the follawing shall apply;

Basiz Wind speed determingd from wind mapfar, Exposure Category G,
Risk Category |, Désign wind pressure equation and coeffigignts

per IEEE C2 (NESE) Rule 280.C-in latest version

Staticwire
Si=12.0 Kipsiwire
wngiudinally
Se= 8.5 kipstwire

Phase wire
Ti=22.0 kips/phase jnngitudinally

Te= 105 Kips/phase fransy e rsely

transy ersely

Se= 0.8 kinshwire vertizally Ty="1.6 kinsfphaseyeriically

Z4BE 2 -Extreme WindLoacﬁng —Orerthead View
Btatic wire and Phase wire loading comporent
{Th static wite ahd phiase wire loads showninchude the tequised-averload factors)

Tigure'9

56 Thetequirements for dead-end structures are as follows:

S.6.1

Custorner shall design all ttachnient phints to ensure that sufficient electrical dearance is
mantaned to the customer’s structure ground and equipment. SenterPoint Energy will
extend the phase wires to the firstiten & f custorner’s equipment of hue svd will furnish, nwn
andmmantan all necessary fttings for terminating the fhase vwires including the tower fittings,
suspension inswlaters, dead-end elamps and phase wire terimingl fithne s with MEMA 001
standard four-hole tenminde (05625 in Mameter holes 175 in. centers) For dtachment te
the firstitem of equipriedit orbus in the custimer-owned substation. CenterPoint Energy will
dsn firnish stirup damps or other similar devices (such as abar on the NEMA pad thet is
used with ACSS cohductnrs) on the phiasewites.as required for conhiection ofsurge arresters
and potential transformers. Customer will provide agrounding conductor from the customer-
owned substation ground mat, up the dead-end strusturs, to-the static wire pull-o Ffoplates,
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CenterPoint Energy will furnish. own and maintain all necessary fittings for terminating the
static wirc and for connecting the statie wire 1o the customer provided substation ground
conductor at the static wire pull-off plates including the tower fittings. dead-end clamps and
static wire terminal fitfings for attachment to the customer provided subsiation ground
conduetor.

“
o
e

Customer shail provide pull-off plates lor terminating the phase wires and static wires which
will accommodate a mintmum of 1 in. pin. All pull-of? plates must satisfy Equations 4.6-1
and 4.6-2 in ASCE 10, Details for division of ownership shall be in zccordancs with
(CenterPoint Energy Drawing 004-241-04 Customer-Owned Substation Line Termination
Standard.

363, Theheight of the dead-end shructiee™s phase wire atlachment shall be in accordance with the
National Eleotric Safely Code (IEEE C2) or 40 fi. whichever is greater, unless otherwise
specified by CenterPoint Energy. The static wire height at attachment shall be at a sufficient
elevalion and position to provide a shield angle o the outside phase wires of 30° and 45°
between two adjacent static wires (sec [EEE 142),

5064, CenterPoint Lnergy will deterine if the installation of fiber oplic cable is required for
transimission line proteéctive relaying andior control purposes.  'The fiber optic cable
installation will normally be installed underground from the transmission line protective relay
requiving fiber optic communication (i.e.. relay located in the substation control cubicle) to
the base of the first CenterPoinl Energy Uransmission ling struclure outside the substation.
Lowever. should an overhead installation be required, additional loadings will be imposed
on the customer’s degd- end structure.  Additional design information conceming the fiber
optic cable will be supplied by CenterPoint Lnergy when overhead fiber optic cable iy (o be
used. The connection for the fiber optic cable iy typically at least 8 feot from the nearest phase
wire, ITan overhead installation is required and the fiber optic eable cannot be accommodated
on the dead-end structure, a single pole must be installed in the customer-owned substation
to trangition the Tiber optic cable from overhead to underground.

56,5, If multiple dead-end bays are installed that share a middle column or support, the support
must be desizned Lo withstand the loads from the adjacent circuits.

i
~d

When high-side (138 kV) metering is utilized, the customer shall design, provide and install stands
for mounting CenterPoint Energy fumished instrument transformers (potential and current
transformers), The customer shall also design and build foundations to support the stands and
instrument transformers. The designs shall be in accordance with Sub-Articles 3.1- 5.4 of this
specification. The extreme wind speed defined in section 5.5.2 shall be used with an appropriate
member and cquipment shape Letor, The instrument transformer parameters to be used for the design
of the instrument transformer stand are indicated on CenterPaint Energy drawing 171-190-06. Since
the instrument translormer may change in the future. the stand mounting surface lor the nstrument
transformer must be adjustable or use grating to accommodale diverse mounling bolt patlerns. If'a
graling is used for the stand mounting surfaog for the insteument transformer. washer plates of
suflicient ste and thickness o load up 4 bars must be used on lop and bottom of the graling, Design
caleulations showing the load transfer from the bolt 1o the wasler plates to the bars to the columi
must be provided. The customer i responsible Jor providing the bolts and washier plates. The
custorner will design a mounting stand and foundation for the hurricans wind speeds and overloads.
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from Sub-Adticle 5.5.2 of this specification. If the AISC LRFD method is used. the structure must
have a second order elastic analysis (also called a Geometde Nonlinear Analysis). The customer
shall limit the horizontal deflection of the potential transformer and corrent transformer stand b the
instrvment mounting height to the mounting height divided by 100, The wind speed usad for the
deflection limilshall be 80 mph.

6. SITECRITERIA

6.1.  Site preparation and plot plan drawings shall be submitted to CenterPoint Energy for comment.
TFacilities that must be shown on this drawing include: dimensions of the customer-owned subsiation
site, aceess roadways, space between the customer-owned substation and aceess roadways, and
drainage Features such as culverts, ditches and detention facilitics (if required). Refer to Sub-Article
14.1.1 of this specilication.

6.2, The customer ghall stake the location of the degd-end strictures according to Fiaure 10, The dwner
of the substation must submit drawings/documents specific to their substation to CenterPoint Bnergy
in accordance with Adticle 14 of this specification. The drawings required by Sub-Articles 1470 and
1:1.1.3 of this specification should show the customer’s dusired location for CenterPoint Bneray
phases. CenterPoint Energy will revies this information along with the customer-owned subslation
location and ConterPoint Encrgy transmission line tower location and determine if the costamor’s
desired location for CenterPoint Energy phases can b achieved.
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Staking Requirements for Typical Customer Substation

Figure 10

6.3. An al-weather access roadbed capable of supporting heavy construction vehicles shall be provided
to the customer-owted substation. The areas wathin the customer-owned substations that need to
support heavy vehicular traffic should conform to AASHTO H20 loading,

64, Access for CenterPoint Energy to atach its transmission linewires to the customer -nwned substat on
dead-end structures shall be provided by either

6.4.1. 4 25 ft.owide, leveled, and unobstructed access outside the customer-owned substation site
from a main mad to the CenterPoint Energy right-of-way and in front of the dead-end
structures with substation fencing ameaxzimum of 20 fi. from the attachment point of the dead-
ends and a 13 f (miniroum) wide gate for access inito the customer-owmed substation.

642 AZSH wde accessinside the customer-owned substation from the substation access gate (20
ft. wide minimum) to the font of the dead-ends with substation fencing a minimum of 25 &
from the attachment point.
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0.5, Access and space shall be provided for installation and future replacement of high voltage equipment
including metening instrument transfarmers,

6.6.  The design elevalion of the cuslomer-owned substation sile. equipment and control cubicle shoyld
take into consideration locating essential components above food and storm surge levels,

7. HIGH VOLTAGE FOUIPMENT
7.1.  Therequirements for power transformers are.as follows:

701, Transformers serving load shall hive a.delta winding for connection 1o the 138 kV system,
Power transtormers shall conform to [EEE C37.12.00. Power transtormers should be
eguipped with sudden pressure and low oil level detection deviees,

7.1.2.  Power transformers shall have a minimum of two 600:3 A multi-ratio bushing chrrent
transformoers (BCTs) per 138 kV bushing. Fach BCT shall have IEEE C37.13 accuracy C400
or hetter. Where applications require sdditional BCTs and/or different ratios. CenterPoint
Energy shall provide ratios 1o support equipment purchase schedule. The secondary resistance
of power wansformer BCTs shatl not exceed 0.0025 ohms per tumn. The power transformer
RBCT sacondary cated continuous curvent shall b 10 A minimum. The power transformer BCT
roting factor (R.F) shall equal 2.0.

7.1.3.  High-side surge amesters shall be provided in accordance with Sub-Article 7.4 of (s,
specification,

704, The customer shall determine the need for, and if applicable, scttings for a transtormer tap
changer [or de-energized operation (no Ioad tap) and automatic on-load tap changer,
CenterPoint Energy recommends power transformers be equipped with sn automalic on-load
tap changer,

7.2, The requirements for circuit breakers arc as tollows:

721, Circuit breakers shall be of the three-pole, outdoor type. 138 kY nominal, in accordance with
IEER C37.04.

7.2.2. Fora “full loop™ customer-ownied substation. *loop tap™ substation. or a subsiatioti artanged
lor future *“full laop™ serviee, the 138 kV circuit breakers that are or will be in the substation
“loop” shall have a continuous current rating of 4,000 A, an overload capability of 110 psreent
of the eated eurrent for 2 hours and a rated isolated capacitor bank current switching capability
of 600 A.

For customer-ovwned substations connecting to four or more 138 KV ConterPoint Energy
transmission lines, cireuit breakers may be required to have a higher continuous rating, The
three-phase symmetrical short eiredil current interrupting capability of all 138 KV cireuit
breakers shall be 63 kA ems symunctrical. The rated interrupting time of all 138 kV eircuit
breakers shall be threc cycles or less. In some applications, the installation of TRV shaping
capacitors may be required in order to achigve: the cireuit breaker interrupting capability of
63 kA rtns symmetrical for line faults, CenterPoint Energy shall determing the placement of’

CENTERPOINT ENTWRGY
HOUSTON, T3

20 | 10472024 | Added 345KV Speciticatian Var Var | IPB

o | 132024 Uptate to VRT it 3.5 and nonor edits Var | Var | PM WRITTEN ARTd E. O Raid

§ | ¢ea02d Uptisles o varivus sestions ~Var Var | P CHECRED 4710474 L. G, Fond

T | sengl Uptibe saolions 4 &1 1 Var Aar GAC APPROVED | 7774 .8, Kavsur

Pape 19 of 46
NO DATE ITENMS REVISEDR BY CH AFP SPLECIFICATION Mo, 007-'2_231—14
SGIA Sorghum BESS 26INR0474 129 12/29/2024

138



Docusign Envelope ID: 01149F3A-6FEC-4338-8112-8A5E769355EE

223,

7.24.

7.2.10.

TRV shaping capacitors. when required for line faults,

Fach 138 kV cwrcuit breaker shall be equipped with two 4000:5 A multi-ratio BO'Ts per 138
KV bushing. Euch circuit breaker BCT shall liave a relaving accuracy class of C800 on the
A000:5 A tap i accordance with 1EEE C37.13, The secondary resistanes of the cireml
breaker BOT shall not excesd 0.0025 ohms per turn. The cireuit breaker BCT secondary rated
continuous current shall be 10 A mintmum, The eireit breaker BCT rating [actor (RF.) shall
erjual 2,0,

For the replacement or addition of s 138 kV cireuit breaker n an exisling customer-ewned
substation that already has other 138KV circuit breakers that do not have a continuous current
raling af 4.000 A, the following applics to the replacement or addition circuit breaker {i.c.,
the following requh‘emem is to accommodate intertice of the 4000 A replacement or addition
138 1V cireuil breaker with any existing circuit breakers that have 2000:5 multi-ratio BC1"s
it an existing substation while maintaining the design capability for 4000 ampere operation
in the future). Fach replacement or addition 138 kV circuil breaker shall be cquipped with
two 3000:3 A muiti-ratio BCTs per 138 KV bushing, Ench cireuit breaker BCT shall have a
relaying seeuracy class of C800 on the 2000:5 A tap (equivalent to C1200 on the full ratio
3000:3) in accordance with [EEE €57.13. The secondary resistance of vireuit breaker BC'Ty
shall not excewd 0.0025 ohms per turn. Cirenil breaker BOT secondary rated continuous
current shall be 10 A minimum. Cicsuit breaker BC'T rating factor (R.F,) shall equal 2.0.

Two trip circuits shall he provided with independent 123 V DC control circuits. I two tip
eoils operate a single anmuature, both coils shall be designed or marked in such a way as o
prevent their being connected in a manner that would result in the cireuit breaker nob tripping
in the event that both coils are energized stmultancously.

Trip ¢ireuit or close cireuit DC current shiall not exoced 13 A (instantancous and stéady stite)
for the eircuit breaker trip or close circuit. 1 electromechanical protective relays with DC
operated “target and scal-in” units are used in the substation, then the cireuit breaker trip
atreoit shall not draw less than 4 A DC current and a cireuit breaker close cirewil shall not
drave less than 2 A DC current in order ensure reliable “targel and seal-in® unil operation:

The. DC negative of a trip circuit shall not be [used or use a circuit breaker inside the cireuit
bresker contiol cabinet,

Surge suppression shall be provided on cach trip and close coil, Referenee CenterPoint
Energy 007-400-02 Speaification for Remote Telometry of a Customer-Owned Facility.

‘The cireuit breaker oporating mechanism shall be both mechanically and electrieally trip-free

in any position. For oil cireuit breakers. a Tatch check switeh shall be provided.

Circuit breakers with air closing nechanigms shall have stored energy for at least 3 close-
open operations, Cireuil breakers with spring closing mechanisms shall have the spring
chargisg motor civcuit connecled to a 125 V DU battery source utilizing a DC supply cable
dedicated for this purpose.  Voltage rollover from AC to DO shall not be installed for the
spring charging motor eircuit for circuit breakers.

(GGas cirewit bréakers shall have low 8F6 gas pressuse alarm and close inhibil conlacls,
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7.2.11

7212

The customer shall indicate on the relay and metering one-line diagram whether ihe low
SF6 gas pressure wiring 1s set to “BLOCK TRIP' or to "AUTO TRIP the circuit breaker,

Cireuit breaker internal thne delay cireutbry for reclosing shall not be ulitized. External tine
delayed sutomatie reclosing. when utilized. shall be wired/iconnested divestly 1o the sreuil
hreaker close eircuit, Exteral time delay for the cireuit breaker closing cireuil is to be provided
by the antomatic reclosing scheme.

The cireutt breaker internal close and trip civewits shall not go through a “lecaliremote” control
swileh in the cireuit breaker. However, f o circunt breaker comes [rom the manufaclurer wilh
a Yocal/remota® control switeh installed in the cirouit breaker. then the “ramota” contact of the
control switch that iswired in series with the close and trip cireuits must be “ghotted out” or *by-
passed”.

7.3.  The requirements for aic break swilches are as follows:

131

‘Transmission line disconnect switches and all disconnect switches in the customer-owined
substation “loop” shall be of the outdoor, three pole. gang operated type rated 1435 £V nominal,
angl shall have minimum contipuous current rating of” 4000 A, an overload capability of 110
percent of rated cucrent for 2 hours and a rated minimum withstand capability of 164 kA peak
Tor at feast 1.5 scconds. Disconneet switches that are not in the substation “loop” (L.e.
transiormer hi zh-side disconneet switeh) may be rated for less than 4000 A continuous, but must
have a raled minimum withstand capability of’ 164 kA peak. The switch. air gap BIL shall
coordmate with the BIL rating of the switch insulators. For customer-owned substations
connecting (o four or more CenterPoint Enargy 138 RV transmission lines, contact CenterPoint
Lnergy for the required rating of switches.

Transmission line disconnect switches are required for all substation iypes.

“Loop lap” substations must be configured and designed with equipment fo permit switching
for the scheduled outage of cither transmission line seetion without interrupting service to the
customer’s Inad. An interrupting devics attached to a disconneet switeh fn a“loop tap” substation
lor trapsmission line load breaking, logp swilching or line dropping is nol acceptable.

CenterPoint Energy does not require any 138 kV disconnect switch auxiliary contacts except as
mdicaled in Sub-Article 9.1.5 of this specification.

Grounding switches are not permitted on 138 KV equipment. A “grounding stud” or fabricated
attachment for the application of temporary grounding cables may be installed if degtred.

74, The requirements for surge arresters are as follows:

741, Surge arrcslers must be installed on 138 kV power transformers and in the substation on the
incoming transmission linc positions to protect substation 138 kY equipment including 138 kV
coupling capacitors, line traps, instriwment transformers, cireuit broakers, e,

742 Al surge arresters shall be metal oxide type, 108 &V class minimum, with 8 minimum
required maximum continuous over-voltage (MCOV) rating of &8 kV. The minimum
required encrgy absorption capability is 7 kilojoules/ KV ol MCOV rating, The surge arrester
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74

7.5, The reguirements for coupling capacitors or CVTe and line tuners are as follows:

7.5.1.  CenterPoint Energy shall specily vendor and vendor siyle number for the coupling capaciior

752, Thelinetuner must be mounted at a level suitable for adjusting and testing while standing on

7.5.3.  The eoupling capacitor or TV shall not beused (o structurally support the line trap. Refur

7.6, The requirements for line traps areas follows:

7.6.1.  CenterPoint Encrgy shall specify vendor and vendor style number for line trap devices that

76,2 The lie Lrap shall have 4 minfmum continuous current rating of 4,000 A, @nd an overload

763, The line trap shall not be structurally supported by a coupling eapucitor or CVT. Refer Lo

3. AISRKV surge arvesters must be.connected with a copper bond wire from the bottom flange

must have a minimum required pressure relief capability of 63 kA rms symmetrical (or short
circuit current rating of 63 kKA ms symmetrical), Tn addition Lo meeting the CenterPoint
Energy minimum requirements, & surge amester with well-designed dirsctional pressure reliof
porls can provide a benefit. In the event of & surge arrester internal shorl circuit, a surge
amester wilh well-designed direetiona] pressuse relief vent ports, and with the vent ports
poittted in the appropriate direction, can minimize the possibility that the ionized gas emitted
Trom the surge anester will propagate into a multiphase fault and can minimize the possibility
of the ionized gas. and possibly other materials emitted froim (he surge arvester from causing
damage lo other cquipment.

of the amester to the subslation ground mat. If the customer desires to allow for grading /
leakagé cwrrent monitoring, the surge arrestars may be mountad on plates using insulated
spacers and associsted hardware. The insulated copper pround condhctor from the botlom
flange of the arrester must be1solated froin any other ground untik it passes the pomnt where a
tong ammeter reading can be taken, The independent. insulated ground leads should be
aduquately marked to indicate A, B, and C phases.

or OV devices that are used For transmission line protective rélaving or CenterPoint Energy
supervisory contral and dala acquisition (SCADA) remots telemelry monitoring of
CenterPoint Energy transmission lines according o CenterPoint Energy provided bill of
malerials, ConterPoint Enurgy shall speeily vendor and vendor style number for the line luners
that are used for transmission line protective relaying according to CenterPoint Lnergy
provided bill of materials.

the ground, The line tuncr must be mounted at the base of the coupling capacitor stand (o
minimize the length of the carrier lead-in conductor connected between the ling tuner and the
coupling capacitor to recduce the stray capacitance and leakage to ground that will increase the
lossws of the tuner and affeet the bandwidth,

te Sub-Article 7.6.3 of this specification.

are uged for transmission line protective relaying according o CenterFoint Energy provided
bill of materials,

capability of 110 percent of the rated current for 2 hows.

Sub- Atticle 7.5.3 of this specification.
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8. CONTROL CUBICLE

LA

8.3.

(]

84

8.6,

3.7

8.8. 1t CenterPoint Energy transmission line fault location traveling wave system (TWS) equipment is to

The coniral cubicle shall be a permanent, weatherproof structure constructed on a concrele
foundation and scheduled forcompletion well in advance of' the remainder of the substation Lo allow
for adeqguste cheek outand testing, ‘The ambient conditions inside the contral.eubicle shall notexeged
32°C (90°F) and §3% refative humidity. Adequate lighting shall be provided.

Wall space for metering boxes shall be provided in accordunce with Sub-Article 9.1.3.1 of this

spacification,

If CenlerPoint Energy has specificd that transmission line protective relaying with power lin carrier
and/or fiber aphic communication is utilized, power line carrier transmitter/receiver sets shall ke
procured by the eustomer aceording to CenterPoint Encrgy provided bill of material and/or the
customer will provide wall space or floor space for a CenterPoint Tnergy provided fiber optic cable

distribution box,

The customer shall provide space for the CenterPoint Bnergy remote telemetry equipment that will
be installed in accordance with Sub-Article 12.1 of this speeification.

A geparate 120 'V AC. 20 A cireuit shall be provided to cach of the tollowing: (a) one of the metering
boxes. (b) (he power line cagier equipment location, and (¢) the SCADA RTU cabined (sue
CenterPoint Energy 007-400-02 Specification for Remote Telemetry of a Customer-Owned Facility).

Onc 120 ¥V .AC, 20 A outlel For protective relay testing cquipment shall bu located near the
transuission lne protective relays in the substation control cubicle,

A separate 130 V DC, 13 A cireuit shall be provided to cach of the following: (1) one of the metering
boxes, and (b} the SCADA RTU cabinet (see CenterPoint Bnergy 007-400-02 Specification for
Remole Telemictry of a Customer-Owned Facility),

b installed. CenlerPoint Energy will provide requirements,

9 METERING FOUIPMENT
2.1.  The cequirements.for metering are as follows:
211, Aaypact of the metering system that is installed by the customer or his agent shall conform
to ANSICIZ.1 at minimum. vunless otherwise specilied by CenterPoinl Energy.
202 The customer shall submit o one-line diagram of the proposed substation conliguralion to
CentarPoint Encrgy in aceordanee with Article 14 of this specification, CentwrPoint Energy
will designate on the one-line diagram the location of all metering instnent trimsformers
(including, without limitation, quantity. transformation ratios, voltage class - high-side or
low-side and rotings). The metering instrument transformers shal be conneeted 1o the
transformer low-side or to the 138 kV substation bus by the customer as specified by
CenterPoint Energy.
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913, Metering Hoxes shall He lgcated inside an environmentally controlled tubicle.

9131 Each metering box is 30 ifiches wide 42 inches high, 12 inches deep, wall mauusited
and approxitately 36 inch from the Hoor Wall spare 30 f wide and 2.0 & hgh
measuredl from the Soot with 4.0 & {from wall) Front desrance shall be provided for
install v arid mantenance of each imetertne bowasillustrated in Figure 11 Metering
‘bozes will be furnished by CenterPoint Energy and {nstdlled by the custoriet. ThE
tnber of metering boxes will be deterrrined bythe metering scheme to hensed:

ORI F‘Cf’( BREAMER 2.1.5° Gy CONRUITS
GANTACTS (WY CURTCMIIY _ Lhas U S
CONDULY TG GUSTOMERS e
DOMM CABINET 15Y CURTOMER] ~

T, ‘ CONDUIT 10 CUSTOMER'S

e al PANEL FOR 120V ACAND
o TI0V G DEDICATED GKTS |2Y CUSTOMESR)

B W RTMETALIUNECTION !
BOX PROVIDED BY CNP T Fif[‘;{); -éz‘s o ¥ 24 W24 BOX

; DO 5 PROVIDED QY Gnga:
AND MOUNTED TO METER | EERE | PR s
BOX [BY CLSTOMER), THIS 8Y GNP , {BY CUSTOMER)
BOX IS REQUIRED IF AND Al COMMNIBOWER QABINEY

INSTALLED

CUSTOMER IS BV CUSTANER —
CONNECTING SPLIT-CORE FUSTAMER = ; CONDUR 70 GNP
CT METER SYSTEM [ ‘ TILECOM BOARD
{EUSTOMER OWNED !
EQUIPMENT)

Tvpical Lavout of Meter Boxes

Figure 11

9132 A customier requesting mefering data shal provide dll conduits and winng necessary
to connect to atneter commfgower box provided by CenteiFoint Energy and thounted
un the tetering installatinn.

9.033  The customer shall provide a conduit from the CeiterPaint Enérgy telecom board to
the thetering comoafpower box.

%14,  CenterPoint Energy personnel wall tmake all meter gonnections. For metening equipment
details, consult the CenterPoint Energy preject representative.

915 When high-side metering is used in a “full lpop” stemative 'y or aternative 4 type
‘mitistati oty (see Figure 4 and Figure 53, the customer shal provide and viare tey asiliany? 522
tontacts Frany the drvit breaker between the two transmiigsion lities ¢ A7 cirenit breaker) and
a single anxiliary “52a° contact for each of the oftier fwo transtoission line pircuit breakers
OB and T cirpuit breakeks) to the CehtstPoint Enerzy high voltage metering bos. Alsn, ih
a*full loap” alternative o type substation (see Figure 4) with two transfarmer substation,
two saziliary ‘394 contacts shall be provided onthe discohnect switch between transformers
and wired té the CenterPoint Energy high voltage metering hiox. When high-side metéring is
used ina“full loep™ dternative ‘& type arbstation (ses Figure &), the mustorner shall provide
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and wice 2 single auxiliary 324" contact forcach of the other hwo transmission ling vincuil
breakers {"A", “B’, *C" and ‘D" circuil breakers) 1o the CenterPoint Encrgy high vollage
metering box. When high-sidemetoring is used in a ~loop tap® aliemative “b" type subsiation
(see Figurs 3), the customer shall providé two auxiliary *89a° contacts lrom the disconnoet
swilch located in the substation bus hetween the transmission line conneelions and a single
auxiliary “32a” contact from cach of the cireuil breakers, The customer shall provide and
install cable from these contacts to the metering losation (routed via the profective relay
panelsyTor “rollover” of the metering potential Lo a seeond set of potential transformers.

2.1.6. When low-side metering is ulilized, s determined by CenterPoint Encrgy. customer shall
provide and stall 138 kV CVT devices in accordance with Snb-Artiele 7,5 of this
speetfication.

02, Therequirements for switchgear mounted metering instrument transformers are as follows:

921, Where low-side metering is used, as determined by CenterPoint Energy. the cusiomer shall
install CenterPoiiit Energy speeified metering instrument transtormers in their switchgeor.

9.2.1.1. The customer shall purchase and instal] the CentarPoinl Encrgy specilicd malenng
instrument transformers.

9212, Original certilied test data shall be provided to CenterPoint Energy for cach metering
instrument transformer installed.

922, Metering current transformers shall be located in the incoming main breaker cubicls,
The metering current transformers shall be installed by the customer.

923, Melering potential ransformers shall belocated in roll-ont boxes. "The potential transformers
xhall be installed by the customer,

9231, Thesccondary windings shall be used only For CenterPoint Energy melering.
9232 Potential transformers shall be equipped with 1 A_ current limiting primary fuses.

924.  The customer shall install a 1.5 in. rigid galvanized steel conduit from each instrument
transformer cubicle to the meter box.

9.2.5.  CenterPoint Encrgy shall supply cable for all metering instrument transformer secondary
connections. The customer shall pull the CenterPoint Energy provided cable. CenterPoint
Encrgy shall make all metering instrument transformer seeondary conneetions.

92.2.6.  The customer shall supply copper ground wire from the customer’s switchgear to the
CuntePoint Encegy meter box,

9.3, The regquirements for 138 kV metering instrument transformers are as follows:
931 When 138 kV metering is used, CenterPoint Tnergy will furtiish all 138 kV metermg

instrument ransformers (e, separnte 138 KV “frce-standing” curent and  potential
transformers) required for CenterPoint Tncrgy revenue metering or ERCOT Pollad
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Setilement metering (“EPS™),

232, CenterPoint Energy will mount the instrument transformers on stands provided by the
customer in accordance with Sub-Article 5.6 of this specification. The substation layout and
Incation of the 138 kV metering instrument transformers shall incorporate the requirement of
vehicle access up to the instrument translormers for installation. lesting and future
replacement (ie., vehicle access not obstructed by substation bus, cable tray, ele.). The
customer shall furnish flexible connections from the substation bus to the instrument
transformers with NEMA CC 1 standard four-hale terminals (0.5625 in, diameter holes on.
1.75 in. centers). CenterPoint Energy personnel will bolt the flexible conneclions to the
mstrument transformers,

93.3.  The customer shall utilize rigid gatvanized steel conduit, tlexible metallic conduit and pull
boxes, inctuding puil string, for the cables/conduclors from the melering insttument
transformers to the metering hox location.

93.31.  For cach set of current ar potential transformer stands, 1.50 in. rigid galvanized stesl
conduil shall be used to conneet the individual instrument transiormers to a common
Junction box for this set of instrument transformens (i.e., one common jinction box for
¢ach sot of current or potential trans(ormer stands) located on or near the base of one
of the instrument teansformer stands. The 1.50 in. conduit shall terminate within 12 in,
from the top of each instrument transformer stand. A 2.00 in. rigid galvanized stecl
conduit shall be used from each common junction box located at the base of one ol the
instrument transformer stands to the metering box.

9.3.3.2. Al 200 in. rigid galvanized steel conduit shall terminate ot the base of the primary
melering box. No more than four conduits are to be terminated in a metering box.
Contact CenterPoint Energy il additional conduits are vequired.

93.3.3,  Ilexible metallic conduit shall be used as needed to complete the installation 4o the
instrument tmnsformers, common junction boxes, and the metering box{es).

934 Polential transformers for revenue metering located i the 138 KV substation yard shall be
furnished and inslalled by CenterPoint Energy on instrument transformer stands provided by
the customer. ‘Thepotential ransformers will be rated 80.500/115-67.08 V for uscon 138 kV
grounded neutral system in sccordance with [EEE C57.13.

9341, The potential transformers will have three secondary windings (i.e., "X Y, and
77 The *X* and »Z7 windings will be used for transmission line protectiverelaying,
SCADA and the customer’s cquipment. “The Y™ winding will be used oxclusively for
CenterPoint Energy metering.

9342, A minimum 16 inches wide. 14 inches high. 6 inches deep potentisl tronsformer
commaon junction box and secondary [uses shall be provided and installed by the
customer and located at the base of one of the potential transfonner stands. Each
seeondary winding shall beseparately fused at the polential transformer junction box Lo
provide circuit isolation and short cireuit protection; exeept that neutrals shall not be
fused (brass or copper dummy fuses required).
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9.3:4.3.

9.3.4.5.

CenterPoint Energy shall supply cable/conductors for the potential transformers “Y"
winding secondary connections. The customer shall supply cable’conductors for the
potential transformers ~X* and 2" windings secondary connections, The customer
shall pull the CenlerPoint Energy provided cablsfconductors and enstomer supplied
cable/conductors. CenterPoint Energy shall make the potential mansformers <Y™
winding secondary connections. The customer shall make the potential transformers
*X? and “Z” windings sccondary conncctions,  The potential  translormer
vablésieonductors shall be conneeted as shown on CenterPoint Energy drawing 381-
500-01 138 kV Potential Transfonmer Schematic and Wiring Diagram,

The potential transformer primary shall be wye comnected with a solid ground
connection al the potential ansformer location. The potential ransformer seeondary
windings shall be wye connected with ons neutral conductor per set of *N and “Z7
windings carried to the transmission line prolective relay panel and another nentral
conduactor For the Y™ winding will be carried o the meler box, as shown on
CenterPoint Energy Drawing 381- 500-01 138 kV Potential Transformer Schematic
and Wiring Diagram. These neutral conductors shall be grounded at the Iransmission
Tine protective relay panel and meter box only.

IF any 138 kV potential transformer “N or *Z* winding of any phase is not usgd for
any relaying. SCADA or customer’s equipment, the sccondary *37 terminal of any
unused winding must be connected to a conductor that is grounded at a ponel dn the

eontrol cubicle.

§.3.5. Metering current transformers located in the 138 KV subsfation yard shall be furnished and
installed by CenterPeint Enerpy on instrument transformer stands peovided by customer,

350

[

9352

CenterPoint Energy shall supply cable for the metering curent translormer’s
secondary connections. Thecustomer shall pull the CenterPoint Energy provided cable.,
CenterPoint Energy shall make the metering cument transformer's sceandary
connections,

Aminimum 16 inches wide. 14 inches high, 6 inches deep current transformer common

Junction box shall be provided and installed by the customer and located at the base of

one of the current translormer stands,

9.3.6.  The customer shall provide a copper bond wire from the ground mat to the cusc of cach
instrument transformer. The wive shall be sized equal to thie ground mat. CenterPoint Energy
will terminate and connect the wire at the instrument transformer case.

10.1. Muorsen Forraz Shawmut Lype AZY, AZK or A2D or Littelfuse type KLNR fuses shall be used for
fusing oFthe 138 kV polential transformers sccondary relaying and meltering circuits of less than 230
V AC as follows:

HLLL 138 KV potential transformers secondacy “X* winding and *27 winding shall be fused with
30 A luses at the potential transformer junction box in the yard except that neutrals shall not
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be fused (brass or copper dummy fuscs required),

10.1.2.  138kV potential transformers secondary Y™ windings shall be fused with 60 A fuses ot the
potential transfonmer junction box in the yard except that neutrals shall notbe fused (brass or
copper dummy fuses required).

1.3, 15 A fuses shall be used for protective relaying potential branch eireuits.
1004, 64 fuses shall be used for instruimentation patential branch cireuits.

(0.2, Nersen Ferraz Shawmut type A2Y. A2K or A2D or Littelfuse type KLNR fuses shall be used for
luging of 138 &V coupling CVT secondary relaying apd insirumentation cireuits of less than 230 V
AC as follows:

10.2.1,  CVT secondary windings shall be fused with 6 A secondary fuses at the CV'T junction box in
the yard uxcept that neutrals shall not be fused,

1L2.2. 3 Aluses shall be used for protective relaying potential branch cireuits.

10.3. Mersen Ferraz Shawmut type A2Y, A2K or A2D or Littelfuse typs KLNR fuses shall be used for
fusing of relaying DC circuils of Juss than 230 V DC as follows:

10.3.1. The tip circuit connection from the control cubicle panel to cach 138 kV beeaker trip coil
shall b fused with a 15 A pancl mounted fuse located on the appropriate control cubicle
panel,

10.3.2. 30 A fiises shall beused for the CenterPoint Energy SCADA control positive.

10.4. The voltage drop from the control cubicle Lo the-trip circuit at the eirenit breakers shall not execed
10% of rated battery vollage under normal expected operating conditions,

1041, With outdoor circoit breakers and indoar protective relay and control panels. a routing method
heroin called “radial’, shall be used since the de civeuitry to the cireuit breakers vadiates
outward from the control cubicle. Routing of the conductors is from the de supply to the
protective relay and control pancls or switchboards and then on fo the circuit breakers,
Paositive and negative conductors are carefully routed together so that sudden changes
cirrent. such as those from tripping a circuit breaker. do not result in large magnetic coupling
te other control and measuring conductors. The effects of external magnetic Tichds iend to
cancel when the “go” and "return” conductors are in close proximity, All wires of a circuil
should be contained in the same cable so that all are affeeted similarly by any inductive
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INDOOR DG SUPPLY AND PROTECTIVE RELAY PANELS
i
I
L o »— k-
- FR — PR = PR
A+ CB AUXILIARY POWER
CB : CIRCUIT BREAKER
PR: PROTECTIVE RELAY
TRIP COMTACT
TC: CBTRIP COLL
528 CB AUXILIARY SWITCH
|
= 52 — 52a = 52a
: ! A
NOTE: e A 1el Tc
DC FROTECTIVE DEVICES |
{FUSE, PANEL BREAKER, QOR OOR| OUTDOOR
ETC.) NOT SHOWN CB1 CB2 | CcB3
Figure 12

11.

11.1. The customer will procure and own all the protective relaysin the substation. A “full loop™ substation
configuration requires 138 KV transmission line protective relaying (ncluding transmission line
protective relay communication channels), 138 KV transtnission line automatic reclosing and local
breaker failure relaying for all 138 &V arcwit breakers. CenterPoint Energy wall specify in a bill of
materials, asindicated in Sub-article 11,3 ofthis specification, the protective relay style numbers for
the multifunction (.e, 138 KV transmission line protective relaying, circuit breaker automatic
reclosing and local hreaker falure relaying) microprocessor 138 k'V transmission line protective
relays. Ifthe customer desiresto instdl single function protective relays that are dedicated for breaker
fatlure relaying, then the customer tust consult CenterPoint Energy during the devel opment ofthe
relaying and metering one line diagram regarding which relays CenterPoint Energy personnel will
calculate relay settings, apply the settings and test. CenterPoint Energy will specify in a bill of
materias, asindicated in Sub-Article 11,5 of this specification, the manufacturer and protective relay
type for the single function protective relays that are dedicated for breaker failure relaying.
CenterPoint Energy wall caleulate and implement relay settings for customer-owned 138 kW
transmmi ssion line protectiverelays, for single function protective relaysthat are dedicated for breaker
failure relaying for only the circuit breakers that switch the CenterPoint Energy transmission lines
and for customer-owned 138 KV relays installed to prevent back- energizing CenterPoint Energy’s
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transmission system from pencration installed on the low-side of customer powsr transformers,
CenterPoint Energy will not consider customer requests for programing additional ilems in the
ramsmission line protective relay for customers use (.o, relay eluments. inputs or outpuls, clo.). The
customer may request information be exported from the tramsmission line protective relay that are
CenterPoint Energy’s standard programing of the relay (i.e,, melering values, events, relay elements,
Iputs or outputs, ete.) via a comumunication port 1o the CenterPoint Energy SCADA RTU. On 4 case-
by-case basis, CenterPoint Energy may issue scttings for other customer-owned relays. In
accordance with Sub-Artieles 11.2 and 11.3, and 11.5 of this specificatiot, the customer will propose
138 KV bus, 138 kV trapslormer proteetive relay schemes and, for “full loop™ substation
conligurations, breaker failure relaying for all ¢irguit breakers that do not switeh the CenterPoint
Energy leansmissio lines. The customer shall submit-to CenterPoint Ehergy the customer caleulated
relay settings for, and allow CenterPoint Energy to observe the functional {esting of, the 138 KV bus
and 138 kV transformer protective relay schemes and breaker failure relaying for all carcunt breakers
that do not switeh the CenterPoirnit Energy transmission lines,

11.2. Protective relaying for elements that compase the 138 kV facilities (i.e. 138 KV transmission lines.
138 kV buses, 138 kV power {ransformers, ete.) shall consist of two independent schemes for the
protection of each élement, The protective relays associated with the first s¢heme shall be connected
to a different set of current transformers than the relays associated with the sceond scheme. The DC
branch civouit associated with one relaying scheme (1.6, relay power supply, input, outpots, ele.)
shall be a different DC branch eircuit than the DC branch cireuit associated with the second relaying
seheme (1.e., independent DC branch cireuit). Each of the two schemes shall energize both irp coils
of & vircuit breaker wsing appropriate DC separation and separate output contacts,

11.3: To ensurs coordination with other trangmission system protective refaying for a “full loop* substation
cofiguration. CentarPoint Energy will furmish typical AC and DC schematics snd » moidnimum
reguired bill ol materials for the protective relay style numbers for the multifunction {ic,, 138 kV
ransmission lins protective relaying. circuit breaker automatic reclosing and Tocal breaker failure
relaying) microprocessor 138 kY transmission line protective relays including protective relay
cormmunication channel cquipment. The customer shall indicate the CenterPoint Encrgy specifisd
Uansmission line prolective relaying schemes and proposed relaying schemes for cach 138 kV bus
{including 138 KV wansformer high-side bus) and transformer protection on a substation relaying
and melering one line diagram. Once CenterPoint Encrgy has reviewed these schemes. the customer
shall subinit the appropriate relaying drawings and customer’s bill of materials to CenterPoint Encrgy
{or functional revicw. After these drawings and the bill of materials are reviewued by CenterPoint
Energy. tho customer shall order the appropriate equipment and install these schemes. CenterPoint
Encrgy petsonne] will ealeulate set points for the moultifunction micrepracessor 138 kV transmission
ling protective relays, apply the settings and test the transmission line protection relays after the
customer has completed point- to-point wiring checks of proteetive relaying and control panels and
verified protective relaying control circuits by performing functional trip and close festing as
deseribed in Article 16 of this specification. The customer shalf caleulate set points for the 138 kV
bus and translormer protection relays and submit this information o CenterPoint Energy for raview..
After CenterPoint Energy has reviewed the 138 KV bus and trmstormer protection set points, the
customer will apply the setlings and test the relays after the customer has completed point-to-peint
wiring checks of protective relaying and control panels and veritied protective relaying controt
cireuils by performing functional trip and close testing as deseribed in Article 16 of this specification,
IT SHALL BE TIIE CUSTOMER'S RESPONSIBILITY TO INSTALL ALL WIRING AND
PEFORM ALL POINT-TO-POINT WIRING CHECKS AND CORRECT ANY WIRING
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ERRORS.

1.4, A -Syne Panel™ is required only for a “full loop™ substation conliguration. The Syne Panel consists
of a synchroscope, a voltmeter and three syne lights, The *Syne Panel” typically consists of @ small
subpanel mounted on hingss to one of the substation protection and sontrol pancls and must be visible
from the location of the 138 ¥V circuit breaker control switches. Other arrangements may be
aczeplable (1.¢,, “Sync Panel” components mounted on the same protection and control panel that all
of the 138 kY cirenif breaker conirol switches are mounted on). CenterPoint Fneray will specify the
Syne Panel® requivements in a bill of materials referenced in Sub-Article 14.1.2 of this specification.

{1.5. For “full loop™ substations equippad with transmission line protective relaying, the current carrying
capability of the components in the protective relaying schemes (relay dovices, auxiliory current
transtormers, monitoring devices, eurrent fest switches, terminal connectors, switehboard panel
wiring, cable, ete, ) shallmeet a minimum continuoys secondary currenl rating cquivalent to 2 primary
continneus ampere rating of 4,000A and 2-hr emergency ampere rating of 4,400, unless otherwise
specilied by CenterPoint Eneray. For substations with four or more 128KV transmission lings, the
coniinuous and 2-hr emergeney ratings of this equipment may be required to be greater than these
viilues.

{1.6. The lollowing arcminimum requirements for 138 KV bus and transformer protection:

11.6.1.  Bus protection shall include two independent instantaneous bus differential protective relays
{device function 87). A powur lranstormer connected Lo a bus position will ulilize the same
two sets of power transformer high-side BCTs (Sub-Article 7.1.2) for botlh the bus difterential
protective relays and the power transformer protective relays (Sub-Artiele 11.6.2). Fora
Fiyure 2 substation configuration, instantaneous overcurrent protective relays (devies function
30)may be wilized for protection of the bus between the 138 kV circuit breaker and the 138
KV transformer high-side.

11.6.2.  Iach power ttansformer shall bo protected by two protective relays. As a minimum, one of
the power transformer protective relays shall be a transformer differential relay {(device
function §7T), which shiall be connected to one of the two sets of power transformer high-
side BCs and the other power transformar protective retay shall haves instantancous and lime
overeurrent relay (deviee function 50/51) which shall be connected to a different set of power
teanslormer high- side BCTs than the transformer diforential relay. I two multifunction
microprocessor current differential protective relays are utilized, CenterPoint Energy
does not object to the implementation of both a transfonmer differential function and &
trapstormer ipstontaneousfime overcurrent function n ¢ach of the two protective relays,

11,63, Thethree-ling AC schematic drawing(s) showing bus diflerential protective relay conneetions
and transformer proteetive relay connections should clearly indicale pelarity markings on all
current iransformers and al) proteclive relay current inputs.

1164 Power lransformer sudden presswre relay and oil level device(s) should be connected for
alarming and tripping. The sudden pressure relay and oil level device(s) should be conneeted
to a different, independent [C branch circuit than the transformer differential relay,

11.6.3.  If anxiliary relays (device function 94) or lockout relays (deviee finction 86) are used for
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tripping. then two independent relays aierequired for each tripping zone. The ausiliary relays
ar lackout retays should be connected to different, independent DC branch eircutts,

11.7. All 138 kV circuit breakers connecled to a new 138 kV “full loop™ substation are required o
mgorporate lueal breaker Latlure relaying, Laogal breuker fuilure rélaying may be required for cach
138 KV circuit breaker at exisling substations when deemed neezssary by CenterPoint Fnergy. When
practical, the protective relay performing the breaker Failurs function shall directly trip all appropriate
138 KV eiveuit reakers (f.e., not utifize an auxiliavy relay, a lockout relay or another profection relay
to trip the appropriate 138 KV circuit breakers). CenterPoint Energy persannel will caleulate sel
points, apply the seltings and test the breaker failure séhieme 1Lt is incorporated in transmission line
protective relays. If the customer desires to install single function protective relays that are dedicaled
for bresker failure relaying. then the customer must consult CenterPoint Encrgy during the
dovelopment of the relaying and metering ohe line diagram (deseribed in Sub-Anticle 14,12 af this
speciliention) regarding which relays CenterPoint Energy personne] will caleulate set points, apply
the settings and test, CenterPomt Energy personnel will calenlate set points, apply ihe settings and
test the bresker failure scheme if it is incorporated in single function protective relays that are
dedicated for breaker failure relaying but only for the eircuil breakers that switch the CenlerPPoint
Enerpy transmission lines. Testing ol the breaker failure scheme invelays set by CenterPomt nergy
will oceur after the customer hag completed the installation and has satisfactorily performed the
yystem operational tests provided in Article 16 of this specification. JT SHALL BE TIHE
CUSTOMER™S RESPONSIBILITY TO INSTALL ALL WIRING AND PEFORM ALL POINT-
TO-POINT WIRING CHECKS AND CORRECT ANY WIRING ERRORS,

(1.8, 'The follosving are specified for connections pertaining to protection and control eables:

11.8.1.  Connections from one panel to another panel should be made from the terminal blocks on one
panul 1o lerminal blocks on the other punel (rather than direetly from a device on one pancl
1o o device on a diffurent panel)

11.8.2.  Protection and control cables should be eolof-caded and clearly marked to facilitate wire
checking and troubleshooting.

11.8.3.  Cusrent transformer secondacy cables shall be grounded only at the velay pancls on thic non-
polarily side of the wye-connected current teansformer.

11.9. CenterPoint Energy encourages the use of sequence of events recorders (SERs) and digial faull
recarders (DFRs); The application of these systems involves trade-offs belween the desire to monitor
and record as much information as possible and the need to minimize the number of devises in
protective relaying citouits (o ensurs reliable operalion. Any customer planniing to install ans of these
systems is eneouraged (o discuss their application philesophy with CenlerPoint Encrgy early in the
praject and to shaw these devices in the appropriate relaying and SCADA AC and DC schematies
when those drawings are submitted for CenferPoint Encrgy review.,

11.10. Customer-owned Intelligent Electronie Devices (IEDs) with settings maintained by CenterPoint
Energy (ie. protective relays nssociated with CenterPoint Encrgy transmission network) are not
allowed to be monitored direcily by the customer. The data from these TEDs can be provided 1o the
customer from a serial port on the CenterPoint Enerey SCADA RTU.
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11,11, The Following are speeificd for protective rélay communication channels:

11.10.1. The customer is permitted to conneet directly (rmitable or non-routable communieations) Lo
[EDs with settings not maintained by CenterPoint Energy including SCADA clectronic
melers and microprocessor relays.

11033, If the tansmission line proteclive relaying utilived requites power line carrier
communicalion, The power line carrier transmitter/receiver sets shall be located inside the
substation control eubicle. Tlhe associaled power line carrier coaxial cable utilized for maldng
the conneetion from the substation control cubicle lo the fine taner located near the 138 kV
coupling capacitor shall be type RG-8/U, 11 AWG, stranded (7/19) bare copper. polyathylene
diglectrie, 50 ohin nominal impedance, with polyethylene outer jacket. (Note: If an alternate
cable is used, an outer jacket wills “Excelent™ o “Outstanding™ water vesistance characteristic
is required - PVC jacket is not acceptable). The line turner requires separate mounting at the
base of the coupling capacitor stand. A single conductor must b run as dircetly as possible
between this line trer and the coupling eapacitor base housing, The single conductor must
be 4 AWG steanded. 3 kV. non- shiclded, XLP insulation. ‘The single conductor must be
maounted on insulators and fed through bushings at cach end. The single conductor insulation
shouk! be unbroken between its ends to maintain low leakage. 'The single conductor mustnot
be directly up against or touching the coupling capacilor suppart column or other melal
components. The insulated single conductor lead-in can be installed in a PVC or other plastie
conduil which shoukt be supported on stand- off3 or insulators.

11.10.2, When power line carrier communication i3 utilized. CenterPoint Energy shall determine the
frequency for the power Hine-carrier communication. 'The customer shall procure the power
line carrier transmitter/receiver set with an automatic carrier tester aceording to CenterPoint
Energy provided hill of material as indicated in Sub-Article 7.5 and 7.6 of this specilication.

11.11.3. If transmission line protective relaying with fiber oplics communication is ulilized, the
customer is required to provide a raceway for the (ber optic cable installation From the
trapsmission line protective relay that requires the fiber optic communication (ie.. relay
located in the substation control cubicle) to the base of the first CenterPoint Lnergy
transmission line structurs outside the substation, Sce Sub-Articls 5,5.4 of this specilicotion
for cases wliere fiber optic cable comes in overhead. A dedicated raceway (conduit) is
required for the fiber optic cable, however a dedicated inner duct installed in a cable treneh
of a dedicated conduilin.a duct bank is acceptable. CenterPoint Energy shall be responsible
(or supplying, palling and splicing of the fiber optic cable.

The following guidelines are for the customer pravided raceway:

11.11.3.1. Tlexible sieel conduit 1,30 in. diameter, from the splice box, that is provided and
mounted by CenterPoint Encrgy at the base of the fust CenterPoinl Energy
{ransmission structure oulside of the substation, to the end of the underground conduil
provided by the customer.

11.11.3.2. Below grade conduit shall be a minimum 1,50 in. diameter PVC, Schedule 490 with
“pull line” (continuous fiber polyolefin, 200 ths. tensile strength) installed. Conduit
shall be at least 18,00 in, befow grade, with a protective eontrete barrier. The mibimum
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hending radius shall be 24.00 in.

11.11.3.3.  Pull boxes nt grade level shall be provided aleng the cable racewsy route ot inlervals,
not more than 300 fi. or two 90° bends. A cable pullbox in the raceway route i required
Just mside the substation fence. Pull box shall be 30 1n. < 60 in. x 30 in, {Quazite Styls
No. PG3060BB30 and PG30GOHA),

111134, The customer shall providé 3 in, x 19, £ 1210, rack space close to the transmission
line protective relaying that utilizes fiber optics communication to accommodats a {iber
optic eable distribution box. CenterPoint Encray will provide and install the fiber optic
cable distribution box,

TL1LAS. In cases where rathroad tracks exist between the substation and the fist CenterPoint
Energy tramsmission structure outside of the substation, CenterPoint Tinergy will give
gite-specifie requirements.

11.11.3.6. Customer shall submit drawings and other docaments as necessary showing the
raceway routing and construction details of the conduit according to Artiele 14 of this
speeification.

101037, Actual designs shall be roviewed by CentarPoint Encrgy bufors construction starls.

12. REMOTE TELEMETRY

12.1. For remote iclemstry requirements (i€, SCADA), refer to CenterPoint Energy (007-300-02
Specification for Remote Telemetry of a Customer-Owned Facility.

13. GENERATION

13.1. Custoniers desiring to install and/or operate generation rated 1 MW or larger shall follow the
Generation Inlerconnection or Madification Process (hifp:/fwww.ercol,com). Guneralors shall
comply with ERCOT Nodal Operating Guides and Protocols, ERCOT Planning Guides, and
CenterPoint Eoergy enginecring specifications and requirements.

13.2. CenterPoint Energy will construct new interconnection facilities. or expand existing, interconnection
Facilitics depending an space and reliability necd to serve as the Point of Interconnection Bus (POIR)
for the customer as per the sipned Standard Generation Interconnection Agreement (SGIA).
Substation interconnecting facilitics shall be in “breaker-and-a-half” or ‘ring™ configuration and will
e detertined based on reliability need. TF genceration will be interconnected Lo existing facilittes not
enlirety owned or operaled by ConterPoint Energy, additional engincering and operational uriteria
will be eonsitdersd 0 determine the feasihility.

13.3. Forcusiomers desiving to install and/or operate generation less than or equal 1o ihe customers load
{i.c., "sell-serve*), the requirements for relay and generationsload islanding schemes ore a5 Tollows:

13.3.1.  The customer shall be responsible for installing protective relays lo ensure the customer’s.
generalars do nol sustain a fault on the CenterPoint Energy transmission system. In addition,
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cusiomer peneration shall not keep any postion of the CenterPoint Energy fransmission system
encrgized in the event that a portion of the CunterPoint Encrygy transmission system along with
the customer’s Tacilities becomes isolated from the vest of the CenterPoint Fnergy sysiem.
The (ransmission customer shall be responsible for installing protective relays Lo ensure the
custemer's generation does noUinterfere with the automatic reclosing system associated with
the CenterPoint Energy transmission system (i.€.. The first automatic reclosing attempt on
CenterPoint Energy transmission line will oceur a mintmum, of one second afler mitial rip,
See Sub-Article 3.6). CenterPoint Energy will inform the customer of required chiariges to the
automatic reclosing system at other substations associated with the CenterPoint Eneray
transmission system as a resull of the operation of the customer’s generators in parallel with
the CenterPoint Energy transmission system. CenterPoint Bnergy will caleulate and
implement all setlings for customer-owned relays installed for the protection and automatic
reclosing of CenterPoml Energy transmission lines and for customer-owned 138 KV relays
installed to prevent back- cnergizing o fault on the CenterPoint Energy’s system from
generation installed on the low-side of customer’s power transformers.

13.3.2.  The customer shall be responsible for installing controls (o synchronize the customer’s
generatars with the CenterPoint Energy s system.

1333, The customer shall not intentionally impose additional load on the CenlerPoint Fnergy
ansmission aetwork during an under-frequency disturbance,

1334, Custormer may island their load and gencration from ConterPoint Encrgy transmission system
in one of the following manners (Note: This does not supersede any repulatory frequency
ridesthrough requirements):

13341, Customer may island their gencration and load from the CenterPoint linergy
transmission system if the frequency exeecds 61.8 Hz or goes below 37.5 e,

13342, Customer may island its genération and a portion of its load from the CenterPoint
Energy trensmission system ot any frequency, provided provisions are installed 1o
ensure that any remaining load imposed on the CenterPoint Encrgy transmission system
is not gresiter than the load prior to the beginning of the disturbance,

13.3.5. Verilication of the implsmentation of the above requiremonty shall be in accordance wilh
Article 14 of (lis specification.

14.1. The following completed enginegring documents shall be submitted in the order shown below lor
CenterPoint Energy comuments, functional review, and compliance swith CenterPoint Encrgy
specifications in accordance with Sub-Articles 14.2 twough 14.6 of this specification:

i4.1.1.  Bite preparation and plot plan drawings shall be submitted to CentorPoint Energy Jor
commaent. Facilities (hat tnust be shown on this dmwing include the dimensions of the
substation site, dead- end structure location, access roadways o substation, spoce around the
outside of the substation, (roadways, railroad tracks, walks, pipe racks, ele.), drainage lsatures
such as oulveits, ditches and detention [acilities (if required). Additionally, the slevation of
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1412

i4.1.3:

1414

14.0.5.

id.1.6.

14.1.7.

14.1.8.

14.1.5.

the substation sile should be indicated on these drawings (See Article 6 of this specilication),

Relaying and metering one-line diagram of high voltage relaying and including gencrator
profection one-line diagram for customers with parallel generation. The diagram shall
indicale (he maximum cuirent transformer ratio and the qurrent transformer tap ratic being
utilized. The diageam shall indicate whether the 13§ KV cireuit breaker low S0 gas pressure
wiring is sel lo “BLOCK TRIP? or (o “AUTO TRIP® the cirenit breaker. The dingrany shall
mdicatg phase rotation.

CenterPoint Encrgy shall indicate incoming 138 kV transmission lines desipnalion, power
line carrier fiequencies (if applicable). location and ratings of metering instrament
transtormers (high- side or low-side), CenterPoint Energy desipnations for cirenil breakers,
switches, power transformers, generators (if applicable) and the CenterPoint Tnergy assigned
long neme and 3-character substation identification. CenterPoint Energy will provide a bill
of materials. as indicated in Sub- Article 11.3 of this specification.

The drawing shall then be revised to show the information provided by CenterPoint Energy
andl resubmitied to the CenterPoint Energy designated representative. {See Articles 9 and 11
of this specification).

Substation plan, profile and section view drawings, including bus and bus supports wilh
malerial eatlouts. The plan and profiles must indicate the geographical base lings, center line
of dead-end structore and height of static wire and phase wire pull ofl’ on the dead-end
structure with coordinates and the CenterPoint Energy circuit name and circuit number for
incoming 138 kV transmission lines. Material callouts including conductor size, Lype, and
quantity shall be provided in sufficient detail Lo allow for determination of the continuons and
emergency substation facility ratings (See Articles 4 and 5 of this specification),

Final/complete relaying and metering one-line diagrams, including generator protection one-
line dingram for customers with parallel generation.

When the intercannection agregment indicates that the customer must install equipment (i.e.,
molor sofl start, variable frequency drive (VED), ete.) in ordar to salisly the CenterPPont
linergy inleyconnection requirements of Sub-Article 4.88 of this specification, drawings and
documentation of cquiprient {o be installed shall be submitled for CenterPoint Encrgy review.

FEquipment specitication for all major pieses of equipment such ag power transformers. 138
kV cirouit breokers, surge arresters, disconnect switches. coupling capacitors and line tiaps.
{See Articles 4.and 7 of this specification),

The foundation location plan. (Sce Articles 3 and 6 of this specification).

Design calculations, drmwings and associated documents for (he substation dead-end
structures, Instrument transfommier stands, and foundations, These documents shall be
submiited 30 days prior to the s¢heduled Fabrication start.

AC and DC schematies of high voliage relaying. control and SCADA schemes. AC and DC
panel board drawings. These drawings shall be submitted after the documents required in
Sub- Article 14.1.2 of this specification have been approved,
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14110, Where low-side metering is used. as determingd by CenterPoint Energy, original certified
test data in PDF clectronic file shall be provided to CenterPoint Energy for cach metering
instrument transformer installed (See Sub-Articles 9.2.1.2 of this specilication),

141,11, 'The power translormer AC schematic breaker schematics and BCT eurves,

14.3.02. Power transformer and 138 KV circuit breaker nameplate drawings, ling trap instraction beok
and drawings and line tuner instruction book and-drawings.

14.1.13. Relaying, contrel and SCADA bill of materisls. These documents shall be submitted after
the daciments required in Sub-Article 14.1.4 of this specification have been approved,

14.1.14. Cable and conduit list and routing layout.
14.1.13. Front and Back View of high voltage celay and control panels including interconnections,
14.1.16. Substafion control cubicle layout drawing. (Sew Article § of this specification),

14.1.17. Detail (point-to-point) wiring diagrams shall be submitted, not for approval, bul for use in
accordance with Article 11 of this speeitication.

141,18, The cusiomer cateutated relay selfings for the 138 kV bus and 138 kV translormer protective
reday schemes and 138 KV cireutl breaker Fuilure relaying,

(4.2, APDF electronic file of each of the dravings tndicated in Sub-Asticle 14,1 of this specification shall
be sent, for review/comments, to the CenterPoint Encrgy designated representative unless a different
format is speeifieally requested by CenterPoint Encrgy. Certain lypes of ungineering documents
depend upon titalization of other documents. For example, relay panel drawings cannot be prepared
until the relaying AC and DC schomatics are finalized. Therefore, engincering documents shall be
submitted for CenterPoint Iinergy commants or approval in the proper sequence.

14.3. Customer drawings should be 100% complete when given to CenlerPoint Encrgy Lo review. Ila
tunetional review cannot be done, CenterPoint Fnergy shall comment on complisnee with
CenterPoint Energy specifications and relurn to customer, The drawings shall then be resubmitted
with CenterPoint Energy comments incorporated when 100% complete. The customer shall then
proceed with drawing submittal in accordance with Sub-Article 14.4 of this specilication.

14.4. Customer drawings that are 100% complete and marked ~“For Approval™ shall be funclionslly
reviewed by CenterPoint Energy for compliance with CenterPoint Inergy specifications. If
additional commuonts ars made by CenterPoint Energy on the 1009 complete diawings, the custonier
may:

i4.4.1.  Incorporate the CenterPoint Encrgy commerts and resubmit those drawings for further review
of compliance with CenterPoint Energy specifications, or

1442, Notify the CenteiPoint Energy designated representative acknowledging thal CenterPoint
Energy comments were reecived and shall be incorporated into the “For Construction™

drawings,
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(4.5, Should the customer disagree with comments by CenterPoint Energy. the customer shall notify the
CenterPoint Energy designated representative explaining why revisions are not necessary.

14.6. Once all 1ssves are resolved, the fimal set-of deawings shall be marked “Tor Construction.™ Ater, the
substation 18 energized a PDF electronic file of ¢ach of the-drawings indicatsd in Sub-Article 14,1 of
this specification, “As Built” drawings of the substation shall be sent o the CenterPomt Energy
designated representotive within 90 days.

15. EQUIPMENT INSTALLATION

15.1. The protective enclosure around the substation including gates and yrounding shall be insialled n
accordance with the National Eleetrical Safety Code (IEEE C2), TEEE 1119-and IEEE R0,

13.2, CenterPoint Energy shall assign a kng nane and 2 3-character substation identification to the customer-
owned substation, CenterPoint Energy shall post the long name and 3-character substition
identification on the door of the substation centrol eubicle and on the entrance gate of the substatfon.
The long name andfor the: 3-character substation identification shall be used to identify the customer-
ownid substation for any communications or comrespondence. The 3-character mnemonic slidll be
used to identify the facility in the BRCOT Operations moadel.

5.3, The customer shall install all substation equipment and make all connections, excepl as otherwise
nated in this specilication. The customer shall make alf equipment instaltation checks required by
Article 16 of this specilication and shall muke all required moasurements and readings availablo to-
CenterPoint Bnerpy personnet if requested.

15.4. CenterPoint Bnergy will verify that the 138 kV switches operate correctly.

15,5, CenterPoint Energy will have the sole responsibility for caleulating relay set points, applying relay
settings and “out of case™ testing of the following relavs:

1

wn

A1 Transmission line rclaying and tuning components of the associated power line earrier
equipment communication channel,

153.5.2.  Relays for 138 KV transmigsion line automatic reclosing, and
15.5.3. Relavs.for 138 kV breaker failure protection when specified by CenterPoint. Energy.

Nole: Theappropriate operation of protective relavs and eontrol eircuits by performing trip and
close testing from duvices of Sub-Articles 153.5.1 through 15.5.3 of this specilication above
shall be conducted with CenterPoint Energy present to direct and observe test (24 hr. advance
tiotice réquired),

5.6, CenterPoint Encrgy will furnish locks which shall reinain in series with customer locks for all 138
kV disconnect switehes, subsiation contro] cubicle doors and gates(s) to and from the substation.

5.7. The 138 kV cireuil breakers, air swilches and power transformers will be assigned numbers in
aceordanee with CenterPomt Energy dispalching numbers. The numbers are ta be shown on the one-
line diagram and shall be marked an the cireuit breaker Lanks, swileh handles and power transformers,
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5.8, CenterPoint Eiergy will coordinate and provide the proesdures for encrgizing the customer-ewned
substation 138 kV equipment.

16.1. During thstallation but prior to energizing the equipment, the eustomer shall perform the following
tests and inspections. CenterPoint Enerpy will observe the lests below that are marked with an
asterisk (),

16:0.0,  Diagrostie testing (e.g.. insulation power factor (“Doble testing™. efe.), insulation resistince
{ “h'leggcr”, ele.) of all equipment (€.g., amesters, coupling capacitors, ele.), including all tests
as specified by manufacturer.

16.1.2.  The required tests and inspections for control cables and panels are as follows:

16.1.2.1. Check continuily and perform insulation resistance test conductor-tosgrount! and
condusior-to-canductor.

16.1.2.2.  Perform a point-to-point wiring check of protective relaying and control pancls.

16,1.23.  Venfy prolestive felaying control cirenits by performing Rinetional tnp and close
l:‘:sti,ng,.

16,0.2.4.  Inject current from cwrrent transformers through rclzn_w.!‘

160,25, Cenlerloint Encrgy personnel will caleulate the set points. apply the settings and test,
the multi-function transmission line protection relays alter the customer has completed
point- to-point wiring checks of proteclive relaying and control pancls and verified
prolective relaying control circuits by performing functional trip and close testing,

16.1.3.  The required tests and inspections for power cables are as follows:

16.0.3.1.  Check continuity and phasing scquence,

16:.0.3.2, Perform insulation resistanec test of cablos,

16.1.3.3.  Iigh-pot.

16,14, The required tests and inspections for circuit breakers ae as Tollows:
16141, Inspectand adjust main avxiliary switch assembly per manufacturer’s instructions.
16,142, Inspect, adjust, and lubricate aperating mechanism per manufacturer™s instroctions.

16.1.4.3.  Ratio cheek, excitation test, indulation resistance test, and polarity oh all currétit
transformers. Leave un-used current tansformers shored and grounded on secondary

terminals,
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16.1.44,  Cheek resistance of wlose, trip and trip free coils,

16.1.4.5.  Perform insulation resistance test of main contact assembly and bushings. Muosure
rmain conlact resistance. (“Ductor™).

16146,  Make dielecteie insulation and power factor tesls on mamn contacl assembly and
bushings.

16:1.4.7. DVerform insulation resistince test of control cirenits conductor-to-ground and
eonduetor- to-conductor.

16.1.4.8.  Record all measurements and readings.
161449, Make time-travel recordings to verify proper opening speed.

16.1.5.  Therequired tests and inspections for disconnects and swiiches are as follows:

v
16.1.5.1. Check and adjust conlact alignment and wipe.

16.1.3.2.  Adjust operating linkage to obtain full open and ¢lose positions and tighten ail clinnps

andl sel sorews.
16.0.5.3,  Check and tighten all electrical connections.
16,154, Lubricate linkage and bearings, if required.
16.1.5.5.  Clemn all grease from contacts.
16.1.6.  The required tests and inspections for batteries and charger are as tollows:
16.1.61.  Assemble batteries per manufacturer’s. instructions.
16.1.6.2.  Coat all connections on battery terminals with no-oxide grease,
15.1.6.3.  Install, connect, and adjust charger per manufacturer’s instructions.

16.1:6.4 Put baiteries on cqualize charge vatil the specific gravity of all cells is within the limiis
zel by manufactorer,

16.1.6.5. Readand meeord the loat voltage aad spesific gravity of sach cell,

17.1. During installation but prior to energizing the equipment, CenterPoint Enorgy recommends thit the
customer perform the following tests and ingpections. as o minimum. Thig list is not considersd lo
be exhaustive or all-inclusive.

CENTERPOINT ENTRGY
TTOUISTON, TAD

20 | 10472024 | Added 345KV Spesiticatian Var Var | IPB

8 | 132024 Uptate to VRT in 3.5 and nanor edits Var | Var | PM WRITTEN 49T E. O Raid

§ | &Ra023 Uptisles o various sestions Yar Var | PM CHECRED 4710474 L. G, Fomd

| 92R02l Uptute seolions 4 & 11 Var Aar GALC APPROVED | 7774 £. 8. Kavsur

Pops 40 of 4t
Ne DATE ITEMS REVISED By CH APP SPLCIFICATION Mo, (07-2331-14
SGIA Sorghum BESS 26INR0474 150 12/29/2024

159



Docusign Envelope ID: 01149F3A-6FEC-4338-8112-8A5E769355EE

1711, Forlow-side equipment, test relays, check transformer and bus automatic reelosing and check
aperations indicators when tripping through the panel with current.

Note: CentorPowl Energy will caleulate and implement all settings for customer-owned
relays mstalled for the protection and awtomatic reclosing of CNP transmission lings s for
customer-owned 138 kV redays installed 1o prevent hack-energizing CNPs system from
generalion installed on the Tow-side of customer power transformers. On a case-by-vase basis,
CNP may issue seftings for other customer-owned relays,

17.1.2.  Therecommended tests and inspections for all substation equipment are as follows:

17.1.2.1.  Clean rusted surtiaecs, prime ali bare metal swfaces. and toueh up with paint matching
the finish coat.

17.1.3.  Therecommendled tests and inspections for control work are as follows:

17.1.3.1.  Wire check all cables to current teansformers and perform insulation resistance lest
of cables.

17.1.3.2.  Inthe following order:
17.1.3.01. Polarity check current transformers.
17.1.3.2.2.  Ralio check current iransformers.
17.1.3.2.3.  Excitation test current transformers,
17.1.3.2.4. Tosulation resistance test current transformers.
17.1.3.3.  Check cable connections te panels.
17.1.3.4.  Wires check panels.
1704, Therecommended tests and inspections for switchgoar ars as tollows:
12141, Cheek all bolted bus connections.
17.0.43. High-pot cable with 25 kV DC,
17.1.4.3.  Tinsure that all exposed bus waork is properly insaloted.
17.1.4.4.  Bridge all bus work.
17.1.4.5.  Perform dislectric insulation and power factortests on all bus work.
17.1.46.  Check braaker-lifting devices for alignment and adjust limit switches, if necessary.

17147, Adjust suxiliary and coll switches,
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17.1.4.8.  Check continuity for all AC, DC control. and current transformer cireuils,
172.1.3. The recommended {ests and inspeetions for transformers are as (ollows:

17.1.5.1.  Visually inspect for internal shipping damage and check all intemnal connections.

17.1.5.2. TInstall bushinyg and accessories per manufacturer’s instructions.

17153, Inspect load tap-changer (T.TC) compartment and adjust per manufacturer’s msiruction
and check LTC operation, if applicable.

17.0.54,  Bridge primary and sccondary windings on all tap pesitions and a final check on the
tap position that will be used.

17.1.3.5.  Ratio check, oxcitation test, performi insulation resistance test, and cheek polarity on
all current ransformers. Leave unused current transformers shorted and grounded) on
the sccondary,

17.1.5.6.  Vacoum £ill per manufacturer’s instructions,

17.1.3.2.  Check for oil and gas Teaks. (This may be done prior to vacuum filling).

17.1.58.  Test 0il before and after filling., (Maximum power factor, minitum dielectric strength,
color, acidity, and interfacial tension).

17.1,5.9.  Test oil tor dissolved combustible gas and moisture content (Note: This test is lo be
performed 24 to 48 hours after the substation has been energized).

17.1.3.10.  Check voltage regulating velay and contiols.

17.1.5.11.  Check cooling squipmentand controls.

17.1.5.12.  Check nitragen-regulating equipment and adjust per manufacturer’s instrictions.
17.1.5.13.  Check sudden pressure relay and associated circuity,

17.1.5.14, Check and conneel desired alarm circuits.

17.1.5.15. Perform insulabion resistance test and insulation power factor test of bushing and
windihgs {e.a., “Doble testing™).

17.1.5.16:  Check all bushings to bus connections.
17.1.5.17. Check all current transformers and control circuit conneations.
17.1.3.18. Record all measurements and readings.

17.1.5.19.  Chuck core ground,
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SPECIFICATION
FOR
CUSTOMER-OAWNED 345 kV SUBSTATION DESIGN

~ CenterPoint
& Energy

ELLCTRIC ENGINEERING DEPARTMENT
P.O. BOX 1710 HOUSTON, TEXAS 77253

REFERENCE DRAWINGS: Latest revision of

CenterPoint Energy 004-241-04. Customer-Owned Substation Line Termination Standard
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REFERENCE DOCUMENT: Lutest revision of
CenterPoint Encrgy Trusnission & Substalion Outage and Clearanee Coordination Procedures

REFERENCE SPECIFICATIONS: Latest revision of
CenterPoim Fnergy 007-400-02, Specification for Remote Telémetry of a Cuslomer-Owned Facility

REFERENCE STANDARDS: Latest revision of
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ASCE 113 IEEE 19
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L1, This specification covers design criteria for.a customer-owned 345 kV substation connected to the
CenterPoint Energy Houston Eleetric, LLC (CenterlPoint Enorgy) 345 KV Iransmission systom via a
CenterPoint Energy Transmission Interconnection Facility (TIF). This specification is intended to
apply to a new customer-ownud substation and modification andior espansion of an cxisting
cuslomer-owned substation.

2. CenterPoint Tnergy will generally interconnect all load customery to its 138KV system. However,
loads of 2 cérlain size or proximily to available 345 kV transmission lines may require the customer
to be interconnceted on the 343 kV system. CenterPoint Energy will perform power flow studies o
determine the veliability impact of possible interconnecting options and estimate the cost of each
optiem, including required system upgrodes. CenterPoint Enerpy will base the customer
inlerconnection option based on reliability impacts, cost and operational flexibility.

I
i

A customer that is approved by CenterPoint Energy to receive service from the CenterPoint Encrgy
345 kV transmission system is required to provide a substation eapable of accepling thal service from
CenterPoint Energy. The customer-owned substation becomes an integral part of the CenterPoint
Eacrgy transmiission system netwoerk and the Electric Reliability Council of Texas (ERCOT) and,
therefore. can have a significant impact on overall system reliability. The customer is obligated (o
muct the most recent ConterPoint Energy design criteria and modify the customer-owned substation
in the finare as the CenterPoint Energy transmission system continues to evolve. When deemad
nceessary by CenterPoint Lnergy, changes may be needed to conform to industry standards,
transirission system charactoristics, regulatory requiremonts, CenterPoint Energy proctices. and
technological advances to maintain reliability or meet future reliability requirements.

23, Al cquipment and design shall be in accordance with designated stondards of this specilication, the
American National Standards Institute (ANSI), the Institute of Electrical and Blectronic Engineers
{IBEE). the American Sociely of Civil Engineers (ASCE), the American Institule of Stool
Construction { AISC), and the Natienal Electrical Manulacturing Association (NEMA). In the svent
of conllicling requirements, the order of precedence shall be this specification, ANS, [EEE, ASCE,
AISC, and NEMA standards. All eleclrical clearances shall comply with the lalest version of the
National Eleetric Saltty Code (NESC).

24, This speeification is not intended to be totally comprehensive. To ensure the efficient conrdination
between CenlerPoint Energy and the customer during the design and construction of the new or
maditieation of an existing customer-owaed substation, CenterPoint Energy requires that engincering
docurnents be submitted to-CentesPeint Energy for review belore cortain equipment is ordered or
eonstruction heging. All items requiting CenterPoint Energy review are listed in Article 14 of thiy
speeification and shall be submitted in weiting to the designated CenterPoint Energy representative.

2.5, Any deviations [fom this specitication or project drawings reviewed by CenterPoint Energy require
written aveeptance from CenterPoint Energy.

26, AN Iabor and equipment shall be furpished by the customer uniess otherwise staled in this
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speeification.

2.7, Unbessothenyise stated inthis speeification:

271, CenlerPoint Energy will provide only functional reviews of complefed drawings and schemalics.
272 CenterPoint Preray will not verify, or correct, point-to-point wiring drawinas for the custerner

- owned gubstation.

273 CewterPoint Energy requires speeific tests which are to be condueted by (he customer to verify
the proper operation and coosdination of the customer-owned gubstation protection and control
aquipment {see Article 16 of this specification).

2R, CenterPoint Energy reserves the right to refuse to energize any customer-owned substation which
fails to meet this specification.

29, The eustomer will coordimale the cnergization and operation of thuir high voltage [railitics with
CentorPoint Energy’s Real Time Operations (RTO) Department per CentérPoinl Energy’s
“Transmission & Substation Outage and Clearance Coordination Procedures” document,

2.10. During energization of new or existing cquipment, the customer shall not disable a single level, or
multiple levels, of protection that resulls in no protection for an energized clement, sueh as, a
transmission lne. high voltage bus. or transtormers.

2101, The customer shall immediately notify the RTOSystem Controller (281-894-0491) whenever
{the customer becomes aware of an encrgized element that has no protection il the proleclion
cannol be immediately restored.

2102, The customer shall immediately notify the RTO System Controller (281-894-0491) of a
protective relay that is not functional (such as a “CPL Failure” alarm) or when a protective relay
is found powered down, of out of service (such as not enabled). for an energized element.

211, As owner of the subsiation, it is the customer’s responsibility to comply with the applicable laws,
ordinances, codes, rules, and regulations established by applicable government entities.

[
—_
t=3

. Beeauss the customer-owned substation becomes an integral part of the CenterPoint Encrgy
teansmission systemn network. CenterPoint Energy requires aceess to thecustomer-owned substation
and CenterPoint Encrgy right-of-ways 7 days-g-week, 24 hours-a-day, 365 days-a-year, Sile access,
site operating procedures and road access to the customer-owned substation by CenterPoint Energy
personng] should be considered when determining thesubstation location.

213, When terminal blocks and other connections permil. ring tongus lugs shall be used instsad of spade
or stab-on lugs.

3.
31, CenterPoint Encrgy’s phase rotation is designated C-B3-A counter-clockwise and the customer shall
phase equipnenl accordingly. Connection of the: customer™s H)-F2-Ha power transformer léads lo
CenterPoint Energy™s C-B-A, B-A-C or A-C-B phases, respeetively, is recommended.
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bl
o)

‘The CenterPoint Iinergy’s system operating voltage is 345 KV {L-LY199.2 kV (1.-G) +/- 5% Tor
continuons operation and 345 KV (L-L)Y199.2 kV (L-G) +3%-8% for emergency conditions.
Dynaimic conditions may be encountered which result in voltageexceeding this range. At aminimum,
customer is required Lo design 3435 KV substation facilities thal are rsted for the emergency operating
voltage rimge staled ibivve, For the purpose of the design and rating of the substalion and equipment,
it shall e assumed that the maximum sontinuous negative sequende sampenent of the valtage al the
345 kV bus 15 2% ol the positive sequence vellage. See Sub-Articles 3.4, 3.5, 4.12 and 7.1.4 of (his
specificalion lor additional relevint information,

Only mstrument travsfonmers, surge arresters, station serviee voltage trangformers, genesator step-
up transformers for generalors without co-located non-suxibiary lond, and sutolransformery are
allowed to be connected phase-to-ground on their 345 £V printary terminals,

As the independent system operator (1S0) for the ERCONT Reaton, ERCOT is responsible for
maintsining frequency, which is nominally 60 I1z. Refer to ERCOT (wwaw.ercot.com) Nodal
Operating Guides and Protocols for nformation regarthing frequensy regulation,

CenterPoint Energy suggests the customer at a minimun utilize the “voliage ride-through™ desizn
eriteria 1o Figure: | below, taken from SEN{-F47_ when designing and selecting provess and control
cquipment. Meeting SEMI-F47 will ansure customer {oad equipment will ride through most
voltage sags. Flowever, deponding on proximity to the fanlt location, voltage sags greater than 50%
can be experienced. (Note: This design eniteria do not supersede any regulatory voltage ride-
tlirough requirements).

® SEMI F47

"

hi

-

Wilimey Bag fralit v

M - - - « kd -
——

Figure |

Multiple-shot, staggered, voltage-supervised, automatic teclosing is utilized on the CenterPoint
Fnergy transmission system. The first sutomatie reclosing aitempt for a CenterFoint Energy
transmission ling typically otcurs spproximately one second afier initial trip. The number of
automatic reclosing attempts varies, but the total duration of the automatie reclosing sequence is
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typically ane minute. The customer shall coordinale operation and protection of clectric motors.
compulers and olher cquipment accordingly.
4,

4.1, The mimimuth acceplable electrical design eharacteristics for 345 kV facilities and equipment are
listed belov:

Transformer winding impulse level 1175 &V BIL

Bus and gwitch insulators, and apparatus 1300 kV BIL

bushings {i.e. cireuit breaker bushinas,

transtormer bushings, coupling eapacitors,

capacitive voltage wansformers (CVT), corrent

transformers {CT), polential transformers (PT),

surge dreesters ele)

Bus and swilch insulators leakage distance 267 in: leakage distance. Addilonally,
insulators may require "coating” in some
aresy of'the system 1o minintize the
likelihood of flashover.

Apparatus bushing leakage distance (eiveuit 262 in. leakage distance. Additionally,

breaker bushings, transformer bushings, CV'I.  apparatus bushings may require “canting”

CT, PT, surge arresters eie.) in some areas of (he system to minimize
the likelihood of flashover.

Phase-{o-ground clearance (or minimum 103 in. (metal to metal)

required in IREE C37.32

‘Phase-to-phase bus spacing (including vertical 119 in. (metal to metal)

spacing al erossover point of high and low bus)

{or minimum required by IEEE C37.32

Phase-to-phase horizontal spacing at incoming 240 in. (center line to center line,

tine dead-end stmeture regardless of the line angle)

4.2, An air insalated customer-owned substation configured in a “ving bus® or ‘breaker-and-a-half®
atrangement equipped with transmission line protective relaving (“full loop™) or an air inslated
cuslomer-owned substation configured in a radial arrangement with transmission Jine protuetive
relaying (“radial™) are allowed by ConterPoint Energy.

4.3 Customor-owned substations shall interconnect to the 345 kV transmission system through a
CenterPoint Energy-owned Transmission Intérconneetion Facility (TIF).

44.  Load inlerconuections between the customer-owned substation and the CenterToint Energy-owned
Transmission Interconnection Facility ('1'1)F) shall contain, at minimum. tweo transmission leads,

4.5. TInterconnection leads shall terminate to one or two lLreakers at the customers substalion.
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Tnterconnections terminating direetly to customer bus is not permitied.

4.6, Additional leads or buses shall be required For new or existing customer owned substations in order
to maintam less than 1 GW loss under N-1 contingencics or a lower level as necessary 1o meet
CentgiPoint Energy Transmission Planning Criterisi,

4.7, Baszd on the customeér-owned substation configuration, squipment in the substation that could bs
subjected to transmission ling load flow current (circuit breakers and disconneet swilches. bus work,
conduclors or any series-connected, current carrying devices, such as, free-standing current
transformers, protective relays, instrumentation. or hadware within the ring bus or transmission line
breaker-and-a-half bay) and incoming transmission line positions (ransmission line disconnect
swilches, breakets, ete.) shall have a minimum continuous current rating of 3000 A and shall have
an overload capability of 110 percent of rated current for 2 hours, unless otherwise specified by
CenterPoint Encrgy. The equipment in {he customer-owned substation that is not subjected to
transraisgion line load flow current is not required to be 3000 A minimum.

4.8.  The 345 kV customer-owned substation shall be designed for s shioit eircuit current of 63kA rmg
symmetrical, with X/R ratio of 17, unless otherwise specified by CemerPoint Energy. Please refer o
section 3.3 for minanum structural loading design criteria.

4.9, 345 LV customer-owned substations which are connected diteetly into or located within 2 miles
efectric distance of a CenterPoint Lineray 343 KV substation that is designed for a short cireuil current
of 80 kA rms symmetrical, must be dusigned to the same short circuil current of” 80 kA mms
symmelrical, with X/R ratio of 17, unless otherwise explicitly specified by CenterPoint Energy.

4.10. The application of key tnterlock systems is not permitted on customer-owned substation 343 kV
aquipment,

4.11. The customer’s connected load, gencration and equipment shall bedesigned and operated to adhere
to 1he recommended harmonic curcent limits of IRCE 512 and [EEE 2800 applied at the point of
common eoupling (PCCY, A detailed harmonie study may be ngeessory 10 show harmonie cwrenl
limits will not be exceeded. and a frequency dependent impedance study may be necessary Lo ensure
a hammonic resonance will ool oceur as a resull of customer-inslalled capacilor banks or harmenic
filters. Lannts oFvollage fluctuations and associated light flicker shall adhere to TEEE 1452, Customer
shall provide actess o the customer’s facihitics to CenterlPoint Energy personng! for the purpose of
installing and accessing power quality moniloring.

4.12. The customer shall not, without CenterPoint Energy™s consent, connect or operste equiptent that
produces voltage fluctuations, interference or distorted wave forms that adversely affect service to
other customers or thal may be detrimental to the ConterPoint Energy transmission system. Such
equipment includes, but is not limited 10. motors, are furnaces, capaeitorbanks, ete. The cusiomer iy
obligaied to provide load and equipment information (i.¢,, load magnitude, peak load, load profile,
amount of self- serve gencration, load characleristics, harmonie characleristics of the load or
generation, metor starling data, load inerease) for CenterPoint Energy interconnection study and
development of interconnection requirements. CenterPoinl Energy may require the inslallation, on
cuslomer’s side of the meler, of suitable apparatus or olher equipment designed specifically to
reazonably limit such adverze effects.

#.13. Thecustomer-owned substation ground mat shall be designe for a short circuil cument of 63 kA rms
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symmelrical with X/R ratie of 17 and duration of 0.25 seconds and comply with IEEE 80 and IEEE
(2 (NESC). Ground mat connections shall comply wilh IEEE 837, unless othenwise speetfied by
CenterPoint Encrgy.

4.14. 343 kV customer-owned substations which are conneeled dircetly into or located within 2 miles
elselrie distance of a CenterPoint Tnergy substation that is designed for a shori cireuit current of 80
&A s symmetrical, shiall design the yround mat for a shiorl eireuit corrent of 80 kA rms symmetrical,
with NUR ratio of 17 and duration of 0,25 seconds and comply with IEEE 80 and IREE C2 (NESC).
Ground mat copnections shall comply with [FEE 837 unless otherwise specilied by CenlerPoint
LEnergy.

4.15. The customer-ownéd substation direct lightning stroke shielding design shall comply with IEEE 995,

4.16. The customer shail refer lo the carrent CenterPoint Encray LanlY for retail delivery service regarding
additionai ieformation pertaining to load balance. intermittent eleetrieal Joads and Jimitations on
adverse effeets, equipment sensilive lo voltage and wave forms. change in retail customer”s elentrical
load, power factor, snd testing of retail customer cquipment.

5.1, The customer shall provide a complete structural and foundation design package for the desd-snd
structures {sipporting the CenterPoint Energy transmission lines conneeted to the customer-owned
substation) and the instrument transformer stands in aceordance with Article 14-of this specilication,
The design package shall be signed and sealed by a professional engincer registered in Texas and
shall include design refurencesfcodes, computer analysis, member design, connection design,
foundation design, soil report. structural and foundation drawings. and all other information that
documents (he design of the structurets). ASCE 113, Second Edition, may be vsed for guidanee in
the design of structurds inside the customer-owned substation.

o
[

Cenlurloint Encrgy transimission structures <designated for ConterPoint Encrgy use shall be uscd
exclusively by CenterPoint Enecgy and will not be used to support customer equipment including
cuslomer-owned generator leads.

53, Desiga shall be based upon loadings realistically combined to cause the most unfavorable effect upon
the structure or component.  The loads and overloads specificd in Sub-Articles 3.4 and 5.3 of this
specificalion must be used. [T the AISCLRFD method is used, the structure must have a second order
clastic analysis {slse calied a Geometric Nonlinear Analysis).

54, Stuctures shall meel the Strength Requirements of [FEE C2 (NESC), Section 26, for grade B
construction.

5.5,  Theminimum acceplable structural design loading criteria shall be the more severe of 1he following
twa eases {nole the cases incorporate loads up to a 30° horizontal angle):

35,1, Cuse 1 - Ies with Concurrent Wind Loading: Reference specification IEEE €2 (NESCh
minimum allowable strength Factors por Section 26, Table 261-1; loading vequirements per
Seetion 25, Rule 250.B and Table 250-1: and loading components to be applisd W the strusture
shall be according to Figure 2 of ihis specification. The static wire and phase wire loads shown
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I
28]

i1 Case 1 iticludethe required overload factors. The 9 psfwind ot the struchure must indude =
2,50 overload {22.5 psf) with the appropriats force coufficient (O for each structural member.

# Transverse

o R —— Longitudinal
wind L

Bifeetion ™ N '
—_—
g Tt Tt i_‘n \
> ! t v S
Y
m T T

iWind antlce lnads are specified in Section 25 af IEEET2

Staticwire Phase wire
3=7 7 kipsdtire T=34.0 kipsiphase ongitudinally
lnngiudinally
Se= 4.4 kipsiwire Te= 200 kips/phase transiersely

fransvgrsely
= 05 kipsiwire vertically Tv= 3.2 kips/phase-y ertically

CASEYL -Tee withiC aneurretit Wind Loading ~Overhead
View Static wire and Phase wire loading cotuponent
(The static wire and phasewire loads showninelude the teguired overload factors

Figure 2

Case 2 - Extretne Wind Loading: Refetence specification; IEEE ©2 (WESC) Section 25, Rule
250.1C; minimurn all owahle strength factors per IEEE G2 (NEALY), Section 26, Table 261-1; and
magnitude and direction of static wire and phase wire loading components to e applied to the
structure shall be according to Figure 3 ofthis specification. The static wire and phasswiteloads
shewn: in Case 2 inelude the reqared CentetPaint Efergy overload factors. The wind on
stracture loads 15 applied in the Transverse direction and snust include a 1.1 overload factor
CétiterPoitt Energy will provide the desizhated Ewtietie Wind velocity to be used at the site.
Struchieal member shage factors shall bevsed from ASCE 113, 2 Editioq,

» Transyerse

»
Lopgiiudinal
wing . N € .
Braction™ % =t o
—_— l o L"’" ""
i 5 Tt Tt Tt | o
b 1 & T v l {
T T Ty
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For Case 2 the following shall apply:

Hasic Wind speed determined from wind map for, Exposure Gategory C,
Risk Category |, Design wind pressura equation and coefficients

per IEEE C2 (NESC) Rule 250.C in latest version

Statlc wire Phase wirg
S1="10.3 kipsiwire Ti= 47.0 kips/phase longitudinally
lengitudinalty
&= £,2 kipsiwire Tr = 29.0 kips/phase transversely
transversely

Sv="10.5 kips/wire vertically Tv = 2.5 kips/phase vertically

CASE 2 - Bxtrewe Wind Loading - Overhend View
Static wire and Phasce wire loading component
(The staticwire and phase wire 1oads shown include the required overload factors)

Vigure 3
3.6, Therequiremenis for dead-end structures are as follows:

3.46.1,  Customer shall design all attachment points (o ensure that sufficient electrical clearance s
maintained to the customer’s structure ground and equipment. CenterPoint Energy will extend
the phase wires to the (irst ilem ol customer’s equipment or bus and will fumish, own and
maintain all necessary fittings for terminating the phase wires ineluding the tower filtings,
sugpension insulators, dead-end clamps and phase wire terminal fittings with NEMA CC 1
standnrd four-hole terminalg (0.5625 in. diameter holes, 1.75 in. centers) for atlachmeni to the
first item of equipment or bus in the customer-ovwned substation. CenterPoint Energy will also
Turnish stirrup clamps or other similar devices (such as a bar on the NEMA pad that is used with
ALSS conductors) on the plase wires os required for connection of surge arresiers and potential
iransformers, Customer will provide a grounding conductor (fom the customer-cwned
substation ground mat, up the dead-end structure, to the static wire pull-off plates. CenterPoint
Energy will furnish, own and maintain all neeessary fittings for terminating the static wirs and
for connecting the statie wire to the customer provided substation ground conductor at the static:
wire pull-off plates including the tower fittings, dead-end clamps and static wire turminal
fittings for sttachment to the customer provided substation ground conductor,

54,2, Customer shall provide pull-off plates for lerminating the phase wires and statio wires which will
geoommodate a minimum of 1in. pin. All pull-off plaies must satisfy Lquations 4.6-1 and 4.6-
2 in ASCE 10. Details for division of ownership shall be in accordance with CenterPoint
Energy Draving 004-241-04 Custemer-Owned Substation Ling Termination Standard,

363 The height of the dead-end structure’s phase wire attachmoent shall be in accordance with the
Mationsl Electric Safety Code (IFEE C2) or 75 fl. whichsver is grealer, unless othenwise speeified
by CenterPoint Engrgy. The stafic wire height at sttactunent shall be at o sullicient ¢levation
and position to provide a shield angle to the oubside phase wires of 30™ and 45° bebveen two
adjacent static wires (see IEEE 142),

56,4,  Installation of fiber optic cable is required for transmission line protective relaying and/ar
control purposes. The ber oplic cable installation will nonnally be installed underground from
the transmission line protective velay requiring fiber optic communication (i.e., relay locaied in

CENTERPOINT ENERGY
HOLUSTOW, TX
pit] 1041722024 | Added 345k Y spei Reation Var Var PR3 WRITTEN A1) G, O, Reil
1% 1732024 Updite to YRT in 3.5 and rminor edits Var Vor [ M CHECKED 4110474 L. G, Pomd
18 SHEI2023 Updabes to vangs sechons Var Aar U] APPROVED | F/17%/74 . 8. Kavser
17 AT L Updsate septions 4 & H Var Var GAC Papz 10 of 38
NEY DATE TEMS REVISER RY CH AFP SPLECIFICATION Mo, 007-'2_231—14
SGIA Sorghum BESS 26INR0474 166 12/29/2024

175



Docusign Envelope ID: 01149F3A-6FEC-4338-8112-8A5E769355EE

the substation control cubicle) to the base of the first CenterPoint Energy transmission ling
structure oulside the substation. However, should an everhead installation be tequired,
additional loadings will be imposcd on the customer’s desdd- end strueture. Additional design
informaiion concerning the fiber optic cable will be supplied by CenterPoint Energy when
overhead fiber aptic cable is Lo be used. The connection for the fiber optic eably is.typieally at
least 8 fect from the nearest phase wire, If an overhiead installation is required and the tiber
optic vible cannot be accommadated on the dead-end struciure, a single pole must be installed
in the custoirier-owned substation to transition the fiber oplic cable from overhead to
underground.

L#v
B
¥

If muitiple dead-end bays are mstalled that share a middle colomn or support, the support must
be designed o withstand the leads from the adjacent eireuls,

5.7, When high-side (343 kV) mctering is wtilized. the customer shall design, provide and install stands
Tor mounting CenterPoint Energy lumished instrument transformers (potential shd current
transformers). The customer shall alse design and build foundations to supporl the slands and
instrument transformers. The designs shall be in accordance with Sub-Articles 3.1- 5.6 of (his
specification. The extreme wind spued defined in section 5.5.2 shall he used with an appropriate
member and equipment shape factor. The instrument transformer parameters to be used For the design
of the instrument transformer stand are indicated on CenterPoint Energy draving, Design Criteria
345 KV Standard nsrument Teansformer Stand. Since the mstrument transformer may change in
the fulure, the stand mounting surface for the instrument transformer must be adjustable or use
graling 10 accomeaadate diverse mounting bolt patterns. Tf 8 grating is used for the stand mounting
surface for the instrument transtormer, washer plates of sufficient size and thickness to load npr 4 hars
muyt bs nged on top and bottom of the grating. Design caleulations showing the load transfer from
the bolt to the washer plates to the bars to the column must be provided. The customer is responsible
for praviding the bolls and washer plates. The customer will design a mounting stand and foundation
Tor the hurricane wind speeds and overloads from Sub-Article 5.5.2 of this speeification.  If the
AISC LRFD methad s used, the structure must have.a second order elastic analysis (also called »
Geometrie Nonlinear Analysis). The customer shall limil the horizontal dellection of the polential
transformer and current transformer stand at the instrument mounting height to the mounting height
divided by 104, The wind speed used Tor the deflection Timit shall be 80 mph.

6.1, Site preparation and plot plan drawings shall be submitted to CenterPoint Energy for comment,
Focilitics that must be shown on this drawing include: dimensions of the customer-mvned substation
site, access roadways, space between the customer-owned substation and access roadways, and
dramage features such as culverls, ditches and detention facilitics O required). Refer 1o Sub-Article
14.1.1 of this specification.

6.2, The cuslomer shall stake the location of the dead-end structires according to Figure 4, The owner of
the substation must submit drawings/docoments specific to their substation to CenterPoinl nergy in
accordance with Article 14 of (his specification, The drawings required by Sub-Articles 14.7.1 and
14.1.3 of this specification should show the customer’s desired Jocation for CenterPoint Enargy
phases. CenterPoint Encrgy will review this informsation along will the customer-owned substation
location and CeniecPornl Energy transmission line lowér location and delerming if the customer™s
desired lovation for CenterPoint Energy phases cun be achieved.
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Staking Reguirements for Typical Customer Substation
Figure 4
6.3. An all-weather access roadbed capable of supporting heavy construction vehicles shall be provided
to the customer-owned substation. The areas wathin the customer-owned substations that need to
supp ort heavy vehicular traffic should conform to AASHTO H20 loading
64,  Access for CenterPoint Energy to attachits transmission line wires to the customer -owned substat on
dead-end structures shall be provided by either

641, 425 ftwade, leveled, and unobstricted access outside the customer-owned substation site from
amain road to the CenterPoint Energy right-of-way and in front of the dead-end structures with
substati on fencing-a mazitnum of 20 & from the attachment point of the dead-ends and a 13 £
{mirmum) wide gate for access into the customer-owned substation.

642, 425t vade access ingde the customer-owned substati on from the substation access gate (20
ft. wide munimum} to the front of the dead-ends with substation fencing a mimmum of 25 &
from the attachment point.
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0.5, Access and space shall be provided for installation and future replacement of high voltage equipment
including metening instrument transfarmers,

6.6.  The design elevalion of the customer-owned substation site, equipment and control cubicle should
take into consideration locating essential components above food and storm surge levels,

7. HIGH VOLTAGE FOUIPMENT
71, Therequirements for power transformers are as follows:

7010 Transformars serving load shall have a delta winding for conneetion to the 343 kV system,
Power transformers shall confonm to IBEE (C57.12.00. Power transformers should be equipped
with sudden pressure and low oil level detection devices,

712, Power tansformers shall have a minimum of two G00:3 A mulli-ratio bushing current
teansformers (BCTs) per 343 &V bushing. Each BCT shall have IEEE €57.13 accuracy C400
or batter. Where applications require additional BCTs andfor different ratios, CenterPoint
Energy shall provide ratios to support equipment purchase schedule. The secondary resistance
of power transformer BC'Ts shall not exceed 0.0025 ohims per turn. The power transformer BCT
secondary rated continuous current shall be 10 A minimum. The power transfinmoer BCT niting
factor (R.F.) shall equal 2.0,

713, Higheside supge aresters shall be provided in accordance with Sub-Article 7.4 of {his
specification.

714, The customer shall determine the need for, and i applicable, settings for a transformer tap changer
for de-energized operation (no load tap) and automatic on-lead tap changer, CenterPoint Brergy
recommends power transformers be equipped with an automatic on-load tap changer.

7.2, 'The requirements for cireuit breakers are as follows:

721, Circuil breskers shall be of the three-pole, outdoor Lype, 343 KV nominal. in accordance with
IEEE C37.04

722, For a *“{ull Toop™ cuslomer-owned substation, the 345 kV circuit breakers that are or will be in
{le substation ‘loop” shall have a continuous current rating of 5.000 A. an overlead capability
of 110 pereent of the rated current tor 2 hours and a raled isolated capacitor bank curreat
switching capability of GOO A,

The three-phase symmetrical short circuit current intermupting capability of all 343 KV circuil
breakers shall be 63 kA rms symmaetrical, The rated interrupling time of all 345 KV circuil
broakers shall be twe cyeles or less. In some applications, (he installation of TRV shaping
cupacitors may be required in order te achieve the circuit breaker interrupting capability of
63 kA tms symmetrical for line faults. CenterPoint Energy shall determine the plicement of
TRY shaping capacilors, when required for line faults.

723 Bach 343 kV circuit breaker shall be eguipped with two 4000:5 A mult-ratio BCTs per 345 kV
bushing, Each circuit breaker BCT shall have a relaying accuracy class of CBO0 on the 4000:5
A tap in accordance with IEEE C37.13. I'he sceondary resistunce of the cireuit breaker BCT
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shall nol exceed 0.0025 ohins per tum. The cireuit breaker BCT secondary rated continuous
current shall be 10 A minimum, The circuit breaker BCT rating factor (R.F.) shall equal 2,0.

7.24,  Twotrip cireuils shall be provided with independent 125V DC conirol circuits. It two trip coils
operaté a single srmature, both coils shal) be designied or marked n such a way a8 (o prevent thew
being conneeted inamanner that would result in the circuit breaker not iripping in the event that
both coils are.cnergized simultancously.

725 Trip.cirenit or close cirenilt DC current shall not exceed 15 A (instanfaneous and steadystate)
Tor the cireuil breaker trip or olose cireuit.

726, The DC negative of a wip cireuit shall not be fused or use o eirenit breaker inside the eiveuit
breaker control cabinet.

727 3urgesuppression shall be provided on each trip and close coil. Reference CenterPoint Inergy
007-400-02 Specification for Remote Telemetry of a Customer-Chwned Facility.

7.2.8.  The circuil breaker operating mechanism shall be both mechanically and ¢lectrically trip-trec
in any position,

7.2.9.  Circuit breakers with spring closing mechanisms shall have the spring charging motor cireuit
connected to a 125 V DC battery source utilizing a DC supply cable dedicated lor this
purpase. Voltage rollover from AC to DC shall not be installed for the spring charging motor
oireuit for circuit breakers,

7210, Gus cirenit breukers shall have low SFG gas pressure alarm and cloge inhibit contacts,
The customer shall indicate on the relay and metering one-line dingram whether the low
SF6 gas pressure wiring is set to ‘BLOCK TRIP® or to *AUTOTRIP” the cireuit breakor.

7211 Cueuil breaker interal time delay cireuitry for veclosing shall not be utilized. External time
delayed sutomatic reclosing, when utilized, shall be wired/connected dircelly (o the cireunt
breaker close cirenit. External time delay for the circuit breaker closing eireuit is to be provided
by the automatic veclosing scheme.

7212 The circuit breaker internal closé and trip eireuils shall not go through a *locslremote” control
syitch i the cireuit breaker, However, ¢ a circuit breuker comes from the manufacturer witha
‘lpcaliremote’ control gwitch installed in the civeuit breaker, then the ‘remote” contact of the
control switch that is wired in series with the close and trip cirenits must be "shorted owt” or *by-
passed”.

1.3, ‘The requirements for air break switches are as follows:

731, Transmission line disconnect swilches and all disconneet switches in the customer-owned
substation ‘loop” shall be of the outdoor, thres pole. gimg operated (ype rated 362 KV nominal,
and shall have mintmum continuous current rating of 5000 A, an overload capability of 110
percent of rated curcent for 2 hours and a rated peak withstand capability of 195 kA, Disconnect
swilches that are not in. the substation “loop” (i.c.. wansformer bigh-side discomnnect switeh) may
e vated for less than 5000 A continuous, but must have a rated peak withstand sapability of 195
kA, Shorl-lime withstand capability of switches must be equivalent to the short-eircuit current
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rating of the station, with a duration of al least 1.5 seconds. The swilch air gap BIL shall
coprdinate with the BIL rating of the switch insulators. For customer-owned substations
sonnecting to four or more CenterPoint Enoergy 343 KV transmission lines. contact CenterPoint
TEnergy for the required rating of switches,

732 Transmission line disconnset switches are required {or all substation types.
733 Substations musl be conligured and designed with equipment te permil swilching for the

scheduled outage of any transmission line section without intervupting setvice to the customer’s
load. An interrupting device attached to o dissonnect switch in a substation for transmission ling
load Yireaking, loop switching or line dropping is not acceptable.

734, CenlerPoint Energy does not require.any 343 kV dizconnect switch suxiliary contacts.

735, Grounding switches are not perinitted on 343 kV equipment. 2 “grounding stud” or fabricated
attachment lor the application of temporary grounding cables may he installed if desired.

74, The requirements for surge arresters are as follows:

741, Surge arresters must be installed on 345 KV power transformers and in the substation on the
incoming transmission line positions to protect substation 345 KV cquipment including 343 kY
coupling capacitors. instrument transformers. circuit breakers. cte.

742 Al surge arresters shall be medal oxide type, 276 kV class mimmum, with a minimum required
maximum continwous over-voltage (MCOV) rating of 220 kV. The minimum required energy
absorpion sapability is 7 kilojoules! KV of MCOV rating, 'The surge arvester must have a
minimum required pressure reliel capability of 63 kA rms symmetrical {or shorl cirenit curvent
riling of 63 kA rms symmetrical). In addition to medting the CenterPoint Energy minimum
regquirements, @ surge arester with well-designed divectional pressure rélisf porls cap provide
a benefit. Tn the event of a surge arrester intemal short cireuit, a surge arrester with well-
designed directions] pressure relief vent ports, and with the vent ports pointed in the appropriate
direction, can minimize the possibility that the fonized gas emitted from the surge arrester will
propagate into 3 mulliphase foult and can mintmize the possibility of the jomized gas. and
jrossibly other materialy amitted from the surge arrester from causing damage to other
equipment.

743, All343 kV surge arreslers must be connected with a copper bond wire Irom the boitem Nange
of the arrester to the substation ground mat. If the customer desires to allow for grading /
leakage current monitoring. the surge mresters may be mounted on plates using insnlated
spacers and associated hardware. The insulated copper ground conductor from the botlom
flange of tlic arrcster musgt be isolated from any other ground until it passes the point where o
long ammeter veading can be taken. The independent, sulated ground leads should he
adequately marked to indicate A, B. and C phases.

7.5.  The requirements or coupling capacitors or CVTs are as follows:
751, CenterPoint Energy shall specify vender and vendor style number for the coupling capacilor or

CVT devices that ars used lor transmission line protective relaying or CenterPoint Energy
supervisory controland data acquisition (SCATIA) remote tefemetry montioring of ConterPoint
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Tnergy transmission lines according to CenterPoint Energy provided bill of materials,

7:5.2,  The coupling capacitor ar CVT shall not be used to structurally support other equipment,

§.1. The control cubicle shall be a permanent, wéatherproof” structure constructed on a conerele
(oundation and scheduled for completion well in advanee of the remainder of the substalion lo allow
foradequate check outand testing. 'The ambicnt conditions inside the control cubicle shall not exceed
32°C {90°F) and 839 relative humidity. Adequate lighting shall be provided.

82, Wall space tor metering boxes shall be provided in accordance with Sub=Article 9.1.3.1 of this
speifivation,

83, Fiber oplic communication devices for protective relaying shall be procured by the customier
according to CenterPoint Encray provided bill of materfal andfor the customer will provide wall
space or floor space for a CenterPoint Energy provided fiber optic cable distribution box,

84 The customer shall provide space (or the ConterPoint Encrgy remote telemetry equipmoent thit will
be installed in accordanve with Sub-Article 12.1 of this specification.

8.5, Aseparate 120 V AC. 20 A circuit shall be provided to each of the following: (a) one of the metering
boxes and (b) the SCADA RTU cabinet (see CenterPoint Energy 007-400-02 Specilication [or
Remote Telemelry of a Customer-Owned Facility),

86, Onc 120 ¥ AC, 20 A outlet for profective relay (esting equipment shall be located near the
transmission line protective relays in the substation control cubicle.

7. Ascparate 130 VID(C, 13 A cireuit shall be provided to each of the following: (a) one of the metering,
boxes, and (b) the SCADA RTU cabinet (see CenterPont Linergy 007-300-02 Specification for
Remote Telemetry of a Customer-Owned Facility).

2.8, Jf CenterPoint Energy transmission line fault location traveling wave system (TWS) equipment 14 o
be installed, CenterPoint Encrgy will provide requirements,

§9. IFDFR equipment is required to be installed. CenterPoint Enerpy will provide requirements and the
custamer will provide floor space for installation.

8.1, The requirements for melering are as follows:

911, Any part of the metering system that is installed by the customer or his agent shall conform to
ANSI CT2ZY at minimum, unless otherwise specified by CenterPoint Energy.

912, The customer shall submit 1 ona-line diagram of the proposed substation configuration o
Centerloint Energy in acdordance with Article 14 of this specilication. CenterlPoint Energy will
designateon the one-line diagram thelocation of il metering instrument fransformers (including,
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813

sithiout linitation, gquantity, transformation tabios, voltage class - high-side or low-side and
ritings). The metedng instrument transfottners shall be conniected to the transfomer low:g de
ar ti the 345 kV substation bus by the customer as specified by CenterPoint Energy,

5.1.3.1.

CANLUT TOR BREAKESR
CONVAGTE (Y CUBTOLIER

CONCIT TO CUSTOMERS
DOMM, CARINET (BY CUSTOMER) e

B" X B" METAL JUNCTION
BOX #ROVIDED BY CNP
ANDMOUNTED TO METER

BOX [BY CUSTOMER), THIS
BOX 15 REQUIRED I
CUSTOMER IS
COMNECTING SPLIT-CORE
T METER SYSTEM
{CUSTOMER OWNED
EQUIPMENT)

9.1.3.2

2-1.5° GLCONDINTS

Metering baxes shall be located inside an envirenmentally controlled cubidle.

Each mietering box.ds 30 inches wide, 42 inches high, 12 inches deep, wall monnted
and approximatély 36 inch Fom the fpor. “Wall space 3.0 £ wideand 3.0 & high
tneasured from the Roor with 4.0 £ (from wall) fromt-clearance shall be provided for
ittstall tlon and mantenance of each metenng boseas illnstrated in Figure 5. Metering
bozis will bé furnished by CenterPoint: Energy anl instadled by the custoiner. Ths
ninbier of meterng hisees will he determined bythe metering scheme to e nsed

(DY CUBTOMER) PRI
[aarizgs 4
S
@
_ [ ‘ COMDLIT YO CUSTRMER'S
[ il PANEL FOR 120V AL AND
. 130V DC DEDICATED CKTS |2 CUSTOMER)
’ 0 % 42° ’ 23 X 20 BOK
METER BOS | PROVIGED BY CHE
{ PROVIDED ANIY INSTALLED
BY CNP , (BY CUBTGMER)
AND Vo COMMBOWER CABINLT
INSTALLED
Bt SUSEINER - \ . CONBUTTOOHP
. T T TELEA B0AAR

TypicalLayoui of Mater Boxes

Figure §

on the tetering installation,

H133

the-meterinig commi/power hox.

A custtmer fequésting metetihg data shall provide all conduits and wiring neeessary
ta connect to a meter commipower'boxg provided hy CenterPoint Enetgy and mounted

The custorner shall provide a conduit from the CenterPoint Energy telecom board to

CenterPoint Energy personnel will make all meter connections. For metering equipmient details,

consult the CentérPoint Enerey proj ebt representative.

81,5, When low-sde metering {5 utilized as determined by CenterPoitit Energy, cistomer shall
provide and. instdl 345 &V CVT devices in ascordatce with Sub-Aide 75 of this
specification.

9.2, Therequirentents for switchg ear mowsted reteting instrument transformaers aré as follows:
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221,

9.2.2,

4.3, Therequirements for 343 kV metering instrument transformers are as follows:

931

93,2

233

Where low-side metering is used, as delermined by CenterPoint Enerey, the customer shall
install CenterPoint Energy specificd metering ingtrument transtbrmers in their swilchgear,

9.2.1.1. The customer shall purchuse and mstall the CenterPoint Energy specilied metering
Instrument teinsformers,

9212, Original certified test data shall be provided o CenterPoint nergy for each metering

tnstrument transformer installed.

Metering current transformers shall be located in the incoming main breaker cubicle, The
medering current ransformers shall be installed by the customer,

Metering potential transtormers shall be located in roll-out boxes.  The potential transformers
shall be installed by the customer,

9231, Thesecondary winidings shall be used only for CenterFoint Energy metering.
9.2.3.2.  Potontial transformers shall be équipped with 1 A, current limiting primary fuses.

The customer shall install a 1.3 in. rigid galvanized steel conduit from cach instrument
{transformer cubicle to the meter bow.

CenterPomt Energy shall supply cable for all metering instrument transfonner secondary
comnections. The customer shall pull the CenterPoint Encrgy provided eable, CunterlPoind

Tinergy shall make all metering instrument transformer secondary connections,

The customer shall supply copper sronnd wire from the customer™s swilchgeardo the Centeroint
PPy copper g £l

Eteray meter box.

When 343 KV metering is used. CenterPoint Energy will furnish all 345 kV metering instrument
transformers {i.c., separate 345 KV “free-standing” current and potential transformers ) required
for CenterPoint Energy revenue metering or BRCOT Polled Settlemant metéring (“EPS™).

CenterPoint Encrgy will mount the mstrument transformers on stands provided by the customer
in accordance. with Sub-Anticle 5.7 of this specification, The substation layout and location of
the 345 kV metering instrument ransformers shall incorporate the requirement of vehicle
acvess up o the instniment transformers {or instalfation, testing and future replecement (Le.,
vehicle accuss not abstructed by substation bus, cable tray, clc.), The customer shall fumish
fexible connections (fom the substation bus to the instrument transformers with NEMA CC 1
standard four-hole ternminals (0,.5625 in, diameter holes on 1.75 in, centers). CenterPoint Bnergy
personnel will balt the flexible connections to the instrument transformers.

Thecustomer shall utilize rigid galvanizedsies] condiit, Hexible metallic copduit and pull boxes,
including pull sting, for the cables/conductors from the metering instrument transformers o

{he metering box location,

9331, Forcach set of eurrent or polential transformer stands. 1,50 in. rigid galvanized stedl
vonluil shall be used to connect the individual instrument transformers to a cominon
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junction box for this set of instmment transformers (1.¢., one common junction box for
uach set of current ar potential translormer stands) locsled en or near the base of one
of the instrument transformer stands. The 130 in. conduit shall tsrminate within 12 in,
from the top of each instrwment transformer stand, A 2.00 in. rigid galvanized stecl
vonduil shall be used fram cach commeon junction box tocated at the base of onw of the
instrument wansformer stands to the metering box.

9332 Al 2.00 m. rigid galvanized steel conduit shall terminate at the base of the primary
metoring hox. Na more than four conduits ars to be terminatad in a metering box,
Contact CenterPoint Energy il additional conduits are reguired.

9.3.33.  Flexible metaflic conduit shall be used as ncedad to complete the installation (o the
instrument teansformens, cormnon junction boxes, and the metering box{es).

934, Potential transformers for revenue metering located in the 343 kV substation yard shall be
[urnighed and installed by CenterPoint Energy on instrument transtormer stands provided by
the customar. The potential transformers will be rated 207.00001113-69V for usé on 343 kY
grounded neutral system in accordance with IEEE C37,13,

93.41.  ‘The potential transformers will have three secondary windings (i.e.. “X7, “Y™, and
#72). The X and “77 windings will be used [or transmission line protective relaying,
SCADA and the customer’s equipment. The Y™ winding will be used exclusively for
CenterPoint Encrgy metering.

=
K
N
[

A minimum 16 inches wide. 14 inches high. 6 nches deep potential transformer
common junction box and scoondary fuses shall be provided and installed by the
customer and located at the base of one of the potential timsformer stands, Boch
secondary winding shall be separately fused at the potential transformer junction box le
provide circuit isolation and shert civeuit protestion; except that neutrals shall not be
fused (brass or copper dummy fuses required),

2343, CenterPoint Energy shall supply cable/conductors for the potential transformers =Y
winding secondary connections, The customer shall supply eable/conductiors for the
potential transformers "N and “Z” windings secondary connections. The customer
shall pull the CenterPoint Encrgy provided cablo/conductors and sustomer supplicd
cablerconductors,  CenterPoint Energy shall make {he potential translommers =Y™
winding secondary connections, The customer shall make the potential transformers
¥X” and Y27 windings  scoondary  conncetions.  The  potential  translormer
cables/conductors shall be connected as shown on CenterPoint Energy drawing 581-
300-01 138 kV Potential Transformer Schemalic and Wiring Diagram.

9344, The polential transformer primary shall be wye connecled with a solid ground
connection at the potential transformer location. “The potential transformer secondary
windingy shall be wye connecied with ons neutral conductor per set of “X** and 27
windings carried to the transmission line protective relay panel and another neutral
conductor for the “Y™ winding will be camied (o the meter box, as shown on
CenterlPoint Energy Drawing 381- 500-01 138 kV Potential Transformer Schematic
and Wiring Diagram. These neutral conduclors shall be grounded at the transmission
Jine protective relay panel and meler box only.

CENTERPOINT ENERECY
HOUSTON, TX
pit] 1041722024 | Added 345k Y mecilention Var Var PR WRITTEN A194T ) G, O, Reil
1% 1732024 Updite to YRT in 3.5 and rminor edits Var Var | PM CHECKED 4110/74 L. G, Pomd
18 SHEI2023 Uptdates bo vancis seclions Var Aar thY] APPROVED | 71774 . 8. Kavser
17 AT L Update sections 4 & H Var Var GAC Pape 19 0f 38
NDY DATE TEMS REVISER RY CH AFP SPECIFICATION No, 007-'2_231—1'!
SGIA Sorghum BESS 26INR0474 175 12/29/2024

184



Docusign Envelope ID: 01149F3A-6FEC-4338-8112-8A5E769355EE

9.3.4.5, If any 345 KV potential transformer *N” or “Z” winding of any phase is not used for
any relaying, SCADA or customer’s equipment, the secondary 3% lerminal of any
unused winding must be connected 10 a conductar that is grounded ot a pancl in the
eontrol cubicle.

28

Laa

A, Metering current transformears located in the 345 KV substation vard shall be furnished and
insialled by CenterPoint Encrgy on instrument trapsformer stands provided by customer,

93351 CenterPoint Enersy shall supply cable for the metering current lransformer’s
secondary connections. The customer shall pull the CenterPoinl Energy provided eable.
CenterPoint Inergy shall make the metering current transformer’s secondary
connéetions.

933532, A mimmum 16 tnches wide, 14 nches high, 6 inches deep current transformer commeon
junction box shall be provided und installed by the customer and Ineated at the base of
ane of the current lransfonner stands.

936, Thecustomer shall provide a copper bond wite from the ground mat to the casc of each instrument
transformer. The wire shall be sized equsl to the ground mat, CenterPoint Encrgy will terminate
and counect the wire at the instument transformer case.

10.1. Mersen Ferrnz Shawmut type AZY, A2K or A2D or Littetuse type KLNR fuses shall be used tor
fusing of the 345 kV potential transformers seeondary relaving and metering civenits of less than 250
VAL as follows:

111, 343 kV potential transforiners secondary X" winding and “2” winding shall be Fisud with 30
A fuses at the potential transformer junction box tn the yard excepl that neutyals shall not be
Tused (brass or copper dummy luses roguired).

0,12 345 KV potential transformers secondary ~Y* windings shall be fused with 60 A fuses at the
polential transformer junction box in the yard excepl that ncutrals shail noi be fused (bross or
copper dummy fuses required),

10.1.3. 135 A fuses shall beused for protective relaving polential branch cireuits.

10.1.4, 6 A fuses shall be used for instrumentation potential branch cireuits,

10.2. Mersen Ferraz Shawmut type A2Y, A2K or A2D or Littelfuse type KLNR Tuses shall be used for
fusing of 345 IV coupling CV'T secondary relaying and instrumentation cireuits of less thari 250 V

AC as lollows:

1021, CVT secondary windings shall be (used with 6 A secondary fuses ot the CV'I' Junction bos in
the yard except that neutrals shall nof be fused.

1022, 3 Afuses shall be uged fir protective relaying potential braneh ciremts,

10.3. Mersen Ferraz Shawmut type A2Y, AZK or A2D or Littelfuse type KLNR fuscs shall be used for
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10.3.1.  The trip circuit connection from the control cubicle panel to each 345 £V breaker trip coil shall

10.3.2. 30 A fuses shall be used for the CenterPoint Energy SCADA control positive.
10,4,

10.4.1,  With outdoor circuit breakers and indoor protective relay and control panels, arouting method

fusing ofrelaying DC crcwts of less than 250 WV DC as follows:

be fuzed with a 15 A panel mounted fise located on the sppropriate control cubicle panel.

The voltage drop from the control cubicle to the top drowt a the cirouit breakers shall not exceed
10% of rated battery voltage under normal expected operating conditions.

herein called "radial”, shall beused sincethe de circuitry to the circuit breakers radiates outward
from the contral cubicle. Routing of the conductors 15 frot the de supply to the protective relay
and control panels or switchboards and then on to the circuit breakers as shown in Figure 6.
Positive and negative conductors are careful ly routed together so that sudden changes in current,
auch as those from tripping a circuit breaker, do not result in large magnetic coupling to other
control and measuring conductors.. The effects of externa magnetic fields tend to cancel when
the "go" and "return’ conductors are in close proxmity. &l wires of a crcuit should be
contained in the same cable so that dl are affected similarly by any inductive coupling.

INDQOR DE SUPPLY AND PROTECTIVE RELAY PANELS
—i—
|
L ol — 5
- PR — PR = PR

A+ CB AUXILIARY POWER

CB : CIRCUIT BREAKER

PE.: PROTECTIVE RELAY

TRIP CONTACT
TC: CETRIF COIL
52a: CBAUXILIARY SWITCH
- 82a — 823 — &2a
. A

NOTE: A e AL e T©

DC PROTECTIVE DEVICES

{FUSE, PANEL BREAKER, CQOR CGOR CUTDOOR

ETC.) NOT SHOWN CB1 CB2 CE3

Figure 6
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J1.1. The custemer will procure and awn all the protective relays in the substation, 343 kV substations
require 343 kV transmission line protective relaying (including transmission line protestive relay
communication channgls), 343 kV transmission ling awlomatic reclosing and local breaker failure
relaying for all 345 kV circuit breakers. CenterPoint Tinergy will specify in a bill of materials. as
indicaled in Sub-Article 11.3 of this specification,. the protective relay styls numbers Tor the
muliifunetion (i.e., 345 kV transmission line protective relaying, cireut breaker antomatic reclosing:
and local breaker failure relaying) microprocessor 345 KV transmission line protective relays,. 1 the
cuslomer desirs lo install single function profective relavs thal are dedicated for breaker (ailure
relaying, then the customer must consult CenterPoint Energy during the development of the relayimg
and metering one line diagram. CenterPoint Energy will specify ina bill of materials, as indicated in
Sub-Avticle 11.3 of this specification, the manufacturer and protective relay tvpe for the single
functien prolective relays that are dudicated for breaker fatlure relayving. For load
interconnections, CénterPoint BEnergy will calenlate and wnplément relay sellings for
customer-owned 345 kV transmission line protective relays, for single function protective relays that
sre dedicated for breaker [atlure relaying for only the circuit breakers that switeh the CenlerPoint
Energy transthission hnes and for customer-owned 345 KV relays installed to prevent back-
energizing CenterPoint Energy’s transmission system from gencration installed on the low-side of
customer power transformers.  CenterPoint [nergy will not consider customer requests Tor
programing additional items in the transriission line protective relay for customers use (i.e., relay
elemenls, inputs or outputs; efe,). The customer may request information be exported from the
transmission Jine protective relay thatare CenterPoint Energy’s standard programing efthe relay (i.e..
melering values, events, relay elements, inputs or outputs, ete.) via a comiminication port to the
CenterPoint linergy SCADA RTU. On a case-by-case basiz, CenterPoint Energy may issue seltings.
for ofher customer-owned relays. [n scoordance with Sub-Articles 11.2 and 11.3. and 11.5 of this
speeification, the customer will propose 345 kV hus, 345 kV transformer protective relay sehemes
and breaker failure reloying for all cireuit breakery: that do not switch the CenterPoint Energy
transmission lines. The customer shall submit to CenterPoint Energy the customer caleyluted relay
settings for, and allow CenterPoint Energy to observe the functional testing ol the 343 kY bus and
3435 kV transformer protective relay schemes and breaker failure relaying for all circuit breakers that
do not switch the CenterPoint Encrgy trangmission lines,

11.2. Protectiverelaying for clements that compose the 345 kV facilities (i.¢., 345 KV transmission lines,
345 KV buses, 343 KV power transformers, ete.) shall consist of two independent schemes for the
protection of sach slement. The prolective relays associated with the first scheme shall be connected
to a ditferent set of current transformers than the relays associated with the second scheme, The DT
branch circuil associated with one relaying scheme (i.e.. relay power supply, input. outputs, elc.)
shall be a different DC braach civeuit than the DC branch cireuit associated with the sceond relaying
scheme (i.¢.. independent DT branch circuit). Each of the two schemes shall energize both trip cotls
of a circuil breaker using appropriate DC suparation and scparatc outpul confacts, '

11.3. To ensure coordination with other transmission system protestive relaying for a “full luop™ substation
eonfiguration; CenterPoint Energy will lurnish typical AC and DC schematics and a minimum
required bill of matertals for the protective relay style numbers for the raullifunction (i.e.. 345 kV
{ransmission line protective velaying, eireuit breaker automatic reclosing and local breaker failure
relaying) microprocessor 345 KV transmission line protective relays mcluding protective relay
communication channel equipment. The customer shall indicate the CenterPoint Eneray spesilied
transmission line protective relaying schemes and proposal relaying schemes for gach 343 KV bus
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(including 345 KV transformer high-side bus) and transformer protection on a substation relaying
and metering one fine diagram, Once CenterPoint Energy has reviewed these schemes, the cuslomer
shall submit the appropriate relaying drawings and customer’s bill of materials to CenterPoint Fnergy
for functional review, AfRer these drawings and the bill of materials are reviewed by CenterPoint
Energy, the customer shall order the appropriate cquipment and install these schemes. CenterlPoint
Energy personnel will caleulate set poiats for the multifunction microprocessor 343 kV transniission
Iine protective veliys, apply the settings and test the transmission line protection relays afier the
cuslomer has coimpleted point- to-point wiring chécks of protective relaying and contrel panels and
verificd protective relaying control aireutts by performing lunctional tnp and closc lestmg as
deseribed in Article 16 of this specilication, The customer shall caleulate set points L the: 345 kY
bus and tremsformer protection relays sad submit this information Lo CenterPoint Energy for review.
After CenterPeinl Encrgy has reviewed the 345 kY bus and transformer protection sal points, the
customer wall apply the sethngs and test the relays aBer the customer has completed pomt-to-pomt
wiring checks of proteclive relaying and control panels and verified proteclive relaying control
vircuits by performing functional trip and close testing as deseribed in Article 16 of this specification.
[T SHALL BE THE CUSTOMER’S RESPONSIBILITY TO INSTALL ALL WIRING AND
PEFORM ALL PQINT-TO-POINT WIRING CHECKS AND CORRIECT AMY WIRING
ERRORS.

114, A “Syne Panel” is required only for a “full loop™ substation configuration. The Syne Panel consists
ol 8 gsynchroscope, a volimeter and three syne lights. The *Syne Panal™ typically consists of a snwll
subpanel mounted on hinges to one of the subsiation protection and control pangls and must be visible
rom the location of the 343 kV circuit breaker control switches. Other amangements may be
sceeptable (i.c., Syne Pancl” components mounted on the same protection and control panel that all
of'the 345 kV circuil breaker control switches are mounted on). CenterPoint Encrgy will specify the
*Syne Panel” requirements ina bill of materials referenced in Sub-Article 14, 1.2 of this specification,

11.5. For “full loop” substations equipped with transmission line protective relaying, the current carrying,
capability of the components in the protective relaying schemes (relay devices, auxiliay current
transformers, moniioring devices, current test gwitches, tenminal connectors, switchboard panel
wirtng. cable. gte. ) shallmeet s minimura continuous secondary curent rating equivalent to a primary
continuous ampers rating ol 5.000A and 2-hr emergency ampure vating of 3,500 A, unless othorwise
specified by CenterPoint Energy. For substations with four or more 345 kV transmission lines. the
eontinuous and 2-hr emergency ratings of this equipment may be required 1o be greater than these
values.

1.6, The following are minimum requirements {or 343 KV bus and ransformer protection:

11:6.1,  DBus protection shall inchude two independent instantansous bus differential protective relays
{device lunction 87). A power transformer connected to a bus position will ulilize the same twe
sels of power (ransformer high-side BCTs (Sub-Asticle 7.1,2) for both the bus differential
profective relays and the power translormer protestive relays (Sub-Article 11.6.2),

1162,  Each power ransformer shall be protected by two -protective iclays. As a minimum, one of the
power lranslomer prolective relays shall be a transformer differential relay {(device fimetion
B7T), whach shatl be connected to one of the two sots of power ranstormer high-side BOTs and
(he ather power transformier protective relay shall have instanlancous and time oversument relay
(device fanction 50/51) which shall be connected to a different set of power transformer high-
side BCTs than the transformer differential relay. If two multifunction microprocessor earrent
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differential protective relays are utilized, CenterPoint Enerpy does not object to the
implementation of both a transformer differential function and a translormer instantancousitime
overewrrent function in each of the twa protective relays.

1163, Thethres-line AC schematic drawing(s) showing bus differential prolective rélay connections
and transformer protective relay connections should elearly indicate polarity markings on all
ewrent lrans{ormers and all profestive relay carrent inputs.

1164, Powerlransformer sudden pressurerelay and oil level devies(s) should be connected for alarming,
snd inpping. Thesudden pressure relay and oil lovel devies(s) should be connected to a dillerend,
independent DC branch circuit than the transformer ditferential relay.

1165, Ilauxiliacy relays (device funclion 94) orlockont relays (device function 86) arc used for tripping:
then two independent relays are required for cach tripping zone, The auxiliary relays or lockout
relays should be conneeted to different, independent DC branch eircuits.

11.7. Al 335k eireuit breakers are required to incorporale toeal breaker failure refaying. When practical,
the protective relay performing the breaker failure function shall directly trip all appropriate 345 kV
eircuit breakers (i.e., not ulilize an auxiliary refay, a lockout refay or another protection relay Lo trip
the appropriate 345 kV eireuit breakers). For load interconneections, CenterPoint Bnergy
personnel will caleulate set points, apply the seltings and lest the breaker Pailure scheme if it is
incorporated in transmission line protective rélays. If the customer desires to install single function
profective relays that are dudicated for breaker [ailwre relaying, then the customer must-consull
CenterPoint Encrgy during the development of the relaying and metering one line diagram (described
in Sub-Article 14.1.2 of this specification) regarding which relays CenterPoint Energy personnel will
ealculate sob points. apply the scitings and Lest,  CenlerPoint Envrgy personne) will caleulate set
points, apply the seftings and test the breaker failure scheme il it is incorporated i single fonction
prolective relays thal are dedicated for breaker (aflure relaying but only for the circuit breakers that
switch the CenterPoint Energy transmission lnes, I'esting of the breaker failure scheme in relays set
by CenlerPoint Energy will occur afer the cusfomer has completed the installation and has
satisfactorily performed the system operational tests provided in Article 16 of this specification, [T
SHALL BE THE CUSTOMUER'S RUSPONSIBILITY TO INSTALL ALL WIRING AND
PEFORM  ALL POINT-TQ-POINT WIRING CHECKS AND CORRECT ANY WIRING
ERRORS.

1.8, The following are specilied for connections pertaining to protection and contro] cables:

I8 1. Conneclions [rem one panel to another panel should be made ffom the terminal blocks on one
panel to terminal blocks on the other pandl (rather than directly from a device on one panel to
# device on a different pancl)

11.8.2,  Protection and control cables should be color-coded and elearly marked Lo facilitate wire
checlting end troubleshooting.

L83, Current fransformer secondary cables shall be grounded only at the relay panels on the non-
polasly side of the wye-connected current trans{ormer,

11.9. CenterPoint Energy encourages the use of sequence of events recorders (SERs) and digital fault
reeorders {DFRE), The application of these systems involves trade=0 {15 between the desing 1o monitor
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and record as much information as possible and the need to minimize the number of devices in
prolective relaying circuits lo ensure reliable aperation. Any customer planning to install one of thuse
systems is encouraged to discuss their application philosophy with CenterPoint Encrgy early in the
project and (o show these deviees in'the appropriate relaying and SCADA AC and DC schematics
when those drawings are submittcd for CunterPoint Encrgy review.

1110, Customer-owned Intefligent Eleetronic Devices (IEDs) with settings maintained by CenterlPoinl
Energy (ie. protective relays associated with CenterPoinl Energy transmission network) are not
allowed to be monitored direetly by the customer. The data from these IEDs can be provided to the
customer from a seral port on the CenterPoint Energy SCADA RTU.

L1.10.1, Thécustomer is permitted to conneat dircetly (routable or noh-routable communications) io [EDs
with settings not maintained by CenterPomnt Tinergy including SCADA electronic meters ind
micropracessor rélays,

11.71. The Following are speeified for protective relay communication channels:

11111, Sepwrate and redundant Gher bundles shall be wsed Tor primary and secondary relay
cammunicsiion channcls.

11.11L,2. The cuslomer is required to provide separate and redundant raceways for the (iber oplic cable
installation from the transmission line protective relay that requires the fiber oplic
communicalion (i.c.. wlay located in the substation control cubicle) to the base of the first
CenterPoint Energy transmission line structure outside the substation. See Sub-Articls 3.6.4 of
this specification for cases where fiber optic cable comes in overhead. A dedicated raceway
{conduity is requirsd for (he fiber oplic cable, howoever a dedicated inner dust installed ina
cable tretieh ora dedicated conduit in o doct bank is acceptable. CenterPoint Energy shall be
responsible For supplying, pulling and splicing of the fiber optic cable.

The following guidelines are for the customer provided raceway:

11.11.2.1. Tlexible steel conduit 150 in. diameter. from the splice box, that is provided and
mounted by CenterPoint Energy at the base of the fist CenterPoint Energy
transinission structure outside of the substation, to the end of the underground conduit
provided by the customer.

11,11.2.2. Below grade conduit shall be a minimum 130 in, diameter PVC, Schedule 40 wily
“pull tine™ (continuous fiber polyolefin, 200 ths. tensile strength) installed. Conduit
ghall beat least 18.00'in. below grade, with a protective concrete barrier. The mininium
bending radius shall be 24.00 in.

11.11.2.3. Puli boxes at grade level shall be provided along the cable raceway route at intervals
not more than 300 fi. or two 90° bends. A cable pull box in the raceway route is required
Jjust inside the substation fence. Pull box shall be 30 in. x 60 in., x 30 i, {Quazite Style
No. PG3060BB30 and PG3060HA),

11.11.24.  The customer shall provide 3 in, x 1910, % 12 in, rack space close to the trangmission
line protective relaying that utilizes fiber optics communication to accomnrodate a fiber
optic cable distribution box, ConterPoint Encrgy will provideand install the libar aptic
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cable distribution box.

11.11.2.5.  In cascs where railroad tracks exist between the substation and the First CenterlPoint
Energy (ransmission structure outside of the substation, CenterPoint Enerpy will give
gite-specific requiremernts,

11.11.26. Customer shall submil drawings and other documents as necessary showing the
raceway routing and construction details of the conduit aceording o Adicle 14 of this
specilication.

11.11.2.7.  Actoal designs. shal] be reviewed by CenterPoint Energy before construction starls.

12. L] Ol 8 04 R DR %

12.1. For remote telemetry requirements (ie., SCADA), refer to CenterPoint Lnergy 007-400-02
Specilication for Remote Telemetry of a Customer-Owned Facility.,

13. GENERATION

13.1. Customers desiring to install and/or operaté gencration cated 1 MW or larger shall {ollow the
Generation Interconnection or Modification Process (hitp:iwww.ercol.com). Generators shall
comply with ERCOT Nodal Operaling Guides and Protocols, ERCOT Planning Guides, and
CenterPoint Bnergy engineering specifications and requirements,

13.2. CenterPoint Energy will construet new nterconnection facilitics or expand existing interconnection
[acilities depending on space and reliability need 10 serve as the Point of Tnterconnection Bos (POIT3)
for the customer ss per the signed Standard Generation Interconnetion Agréement (SGIAY
Substation interconnecting facilities shall be in “breaker-and-a-hall” or “ring” conliguration and will
be determined based on reliability need. If generation will be interconnected W existing facilities not
cntirely owned or operated by Centeroint Energy. additions! engincering and operationsl eriteria
will be considered (o determine the [easibility,

13.3. For customers desiring to install andfor operale generation less than or equal o the customer™s load
(i.c., “self=surve’), the requirements for relay and generation/load islanding schomes ars as follows:

13.3.1.  The customer shall be responsible for installing protective relays 1o enswre the customer’s
generators do not sustain a fault on the CenterPoint Friergy transmissiot system. In addition.
customer generation shall not keep any pertion of the CenterPoint Energy transmission system
energized in the event that a portion of the CenterPoint Energy transmission system along wilh
{he vustomer’s facilities becomes isolated from the rest of the CenterPoint Energy system. The
trgnsmission customer shall be responsible for mslalling proteciive relays 1o ensure the
cuslomsr’s generation does not interfere with the automatic reclosing system associated with
{he ConterPoint Encrgy transmission system (i.c., The first aulomatic reclosing aitempl on
CenterPoint Energy transmission line will occur 2 minimuin of one second after initial trip. See
Sub-Article 3.6). CenterPoint Energy will inform the customer of required chapges lo the
automatic reclosing system at other substations associated with the CenterPoint Lnergy
{ransmission system as aresult of the operation of the customer’s generators in parallel with the

CenterPoint Encrgy transmission system. For load inlerconnections, CenterlPoint
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TEnergy will ealeulate and implemant all settings for customer-owned relays installed for the
prafection and avtematic reclosing of CenterPoint Energy transmisston linus and for customer-
ownad 3435 KV relays mstalled (o prevent back- encrgizing a fault on the CenterPaint Energy’s
system from peneration installed on the low-side of customer’s power transformenrs.

1332 The customer shall be responsible for installing controls Lo synchronize the customer’s
generators with the CenterPoint Encrgy 's system.

13.33. The customer shall not intentienally impose additional load on the CenterPoint Tmergy
transmission network during an under-frequency disturbance.

1334, Customer may island their load and generation from CenterPoint Energy transnission system
in one of the following manners (Note: This does not supersede any regulatory frequency ride-
{hronigh requirements):

153,41, Customer may island their gencration and load from  (he CoenterPoint Encray
transmission system if the frequency exceeds 61.8 11z or goes below 37.5 Hz.

13.34.2. Customer may island its generation and a portion of its load from the CenterPoint
Lnergy trensmission system st any frequency. provided provisions are installed to
ensure thalany remaining load imposcd on the CenlaPoint Encrgy transmission sysicm
is not greater than the load prior to the beginning of the disturbance.

1335, Verification of the implementation of the above requirements shall be in accordance with Article
14 of this specification.

14.1. The following completed engineering documents shall be submitted in the order shown below for
CenterBoint Energy comments, functional review, and compliance with CenterPoint Eneray
specifications in accordance with Sub-Articles 14.2 through 14.6 of this spceification:

14.1.1,  Site preparation and plot plan drawings shall be submitied to CenterPoint Energy for comment.
Tacilities that must beshown on this drawing include the dimensions of the substation site, duad-
end siructure location, access roadways to substation, space around the outside of the substation.
{roadways, railroad tracks, walks, pipe racks, cie.), drainage features such as culverts, ditches
and detention Facilities (i required). Additionally. the elovation of the subsiation site should be
indicated on these drawings (See Article 6 of'this specification).

14.1.2.  Relaying snd melering one-line diagram of high voltage relaying and including generator
profuction ong-line diagram for customers with parallel generation. The diagram shiall indicate
the maximum current transformer ratio and the current transformer Lap tatio being utilized. The
diagram shall indicate whether the 345 kV cirenit breaker low SF6 gas pressure wiring is sel te
‘BLOCK TRIP® or to “AUTO TRIP” ihe circuit breaker. The diagram shall indicole phase
ralation,

CenterPoint Energy shall indicate incoming 345 kV lransmission lines designation. power
line camier frequencies (il applicable), location and ratings of metering instrument
trapsformers (high- side or low-side), CenterPoint Energy designations for sireull breakers,
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switches, power transformers, generators (if applicable) and the CenterPoint Energy assigned
long name and 3-charncler substation identification. CenterPoint Energy will provide a bill
of materials as indicated in Sub- Article 11.3 of this spocification,

The drawing shall then be revised to show the information providid by ConterPoint Energy
and resubmitied tothe CenterPoint nergy designated representative, (See Articles Qand 1]
ol this specification).

14.1.3.  Substation plan, profile and seclion view drawings. including bus and bus supports with malerial
callouts, The plan and profiles must indicate the geographical base lines. center line of dead-
end structura and height of static wire and phase wire pull off on the dead-end structure with
coordinates and the CenterPoint Energy eircuit nanie and circuit number for inicoming 343 kv
tesnsmission lines. Material callouts including conductor size, type, and quantity shall be
provided in sufficient detail to allow for defermination of the continuous and emergency
substation facility ratings (See Adticles 4 and 5 of this specification).

14.1.4.  Finalreoinplete relaying and metering one-line diagrams, including generator protection one-
line diagram lor customers with parallel generation.

14.1.5,  When the interconnection agreement indicates that the customer must install equipment (i.e.,
motor sofiztart, variable frequency drive (VFD), ete.) in order to satisfy the CemterPoint Bnergy
interconnection requirements of Sub-Article 4.8 of this specification, drawings and
documentation of cyuipment 1o be instalfed shall be submitted lor CenterPoint Energy review,

14.1.6.  Equipment specification for all major picces of equipment such as power transformers. 343 kV
eirewit breakers, surge arvesters, disconneet switehes, coupling capacitors and line traps, (Soe
Articles 4 and 7 of this specification),

14.1,7.  The foundation location plan. (See Articles 5 and 6 of this specification).

14.1.8.  Design caleulations, drawings and associated documents for the substation dead-end struetures,
instrument transformer stands, and foundations. These documents shall be submitted 38 days
prior to the scheduled fabrication start,

14.1.9.  AC and DT schematios of high voltage velaying. control and SCADA schemes, AC and DC
panel board drawings. These drawings shall be submitted after the documents required in Sub-
Aniele 14.1.2 of this speciftcation have been approved.

14.1.10.  Where low-side metering is used, as determined by CenterPoint Energy, original certificd test
dita in PDF electronic file shall be provided o CenterPoint Energy for each melering mstrument
transformer installed (See Sub-Articles 9.2.1.2 of this specification).

14.1.11, Thie power transformer AC schematic, breaker schematics and BCT curves.

141,12 Powur transformerand 345 kV circuit breaker nameplate drawings,

14.1.13, Relaying, control and SCADA bill of materials. These documents shall be submitted afler the
documents required in Sub-Article 14,1,4 of this specification have been approved.

14.1.14. Cableand conduit list and routing layout.
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14.1.15, Tront and Back View of high voltage relay and control panels including interconnections.
14.1.16.  Subsiation centrol-cubicle Jayout drawing. (See Artick: 8 of Ous specificalion):

14.1.17. Detail {poinl-lo-point) wiring dizgrams shall be submilted; not for approval, bul {or use in
aceordance with Arhicle 11 of this specification,

14.1.18. The customer caleulated relay scttings for the 345 KV bus and 343 kV transformer protective
telay scliemes and 3435 kV aircait breaker failure relaying.

14.2. APDE glectionic file of each of the drawings indicated in Sub-Article 14.1 of this specification shall
be sent, Tor review/comments, to the CenterPoint Energy designated representative unless a different
format is specifically requested by CenterPoint Energy.  Certain types of engineering documents
depand upon {inalization of other documents, Forexample. relay panel drawings cannol bs prepared
until the relaving AC and DC schematics are finalized. Therelore. engineering documents shall be
submilted For CenterPoint Energy comments or approval in the proper seyaence,

J4.3. Customer drawings should be 100% complete when given to CenterPoint Energy to review. If a
functional reviow cannot be done, ConterPoint Fnergy shall comment on compliance with,
CenterPoint Energy specifications and return to customer. The drawings shall then be rasubmitted
willi CenterPoint Energy comments incorporated when 100% complete. The customer shatl then
proceed with drawing subimittal in accordance with Sub-Article 14.4 of this speeification.

144, Custner drawings that are 100% complete and marked “For Approval® shall be functiomally
reviewed by CenterPoint Energy for compliance with CenterPoint Energy specificalions. If
ndditional comments are made by CenterPoint Energy on the 1008 complete drawings, the customur
may:

1441, Incorporate the CenterPoint Engrgy comments and resubmit these drawings {or Kirther teviow
of comypliance with CenterPoinl Fnergy specifications, or

1442, Notity, in witing, to the CenterPoint Energy designated representative acknowledging that
CenterPoint Energy comments were veceived and shall be incorporated into the “For
Construction™ drawings.

143, Should the customer disagree with comments by Centerl®oint Energy. the customer shall notify in
writing to the CenterPoint Energy designated reprosentative explaining why. revisions are not
necessary.

1.6, Onge all issuey arc resolved, the final st of drawings shall be marked “For Construction.™ After, the
substation is energized a PRF electronic file of each of the drawings indicated in Sub-Article 14.10f
this specification, “As Built” drawings of the substation shall be sent 1o the CenterFoint Encrgy
desipnated representative within 90 davs.

15, EQUIPMENT INSTALLATION

15.1. The proteciive enclosure around the substation including gates ond grounding shall be inslalled i
aceordance with the Matianal Tlectrical Safety Code (IEEE C2), IEEE 1119 and TEEE 80,
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15.2. CenterPoint Enerey shall assign a long numeand s 3-charaster substation identification to the customer-
owned substation. CenterPoint Energy shall post the long name and 3-character substation
identification on thc door of the substation control cubicle and on the entrance gate of the substation,
The long nnng and/or the 3-character substation identification shall be vsed to identify the customer-
owned substation for any cemmunications or correspondence. The 3-character mnemonic shall be

used to identity the facility in the ERCOT Operations model:

15.3. The customer shall install all substation equipment and make all eonnections, except as olhenvise
noted m this speeification. The customer ghall make all equipment installation checks requived by
Article 16 of this specification and shall make all reguired messurements and readings available to

CenterPoint Energy personnel it requested.

B
=

13.3. For load intercannections, CenterPoint Encrgy will have the sole responsibility for caleulating relay
sel points, applying relay settings and testing of the following relays:

1550, Transmission line relaying,

1552,  Relays for 345 kV transmission line antomatic reclosing, and

15.5.3  Relays for 345 kV breaker failure profection when specified by CenterPoimt Energy.

1554, Relays insialled to prevent back-energizing Centerloint Energy’s transmission system from

15.6. ConterPoint Energy will furnish locks which shall remain in scries with customer locks for all 343
kV diseonnect switches, sulistation control cubicle doors and gates(s) 1o and from (he substation.

13.7. The 345 &V substation;, cireuil breakers, air switehes, potential transformers, power transformers and
reactive devices will be assigned alphanumeric identifiers in accordance with CenterPoinl Unergy
dispatehing numbers. These alpha/mumeric identilices are (o be shown on the one-line diagram and
shall be marked on the cirowit breaker tanks. switch handiss. potential transformers, power
transFormers and reactive devices. These names need to be utilized when coordinating switching with

generation installed on the low-side of customer power transformers.

Nate: The appropriate operation of protective relays and control cireuits by performing trip and
close testing from devices of Sub-Articles 15.5.1 through 15.5.4 of this specification above
shall be conducted with CenterPoint Encrgy present to direet and observe fest (24 hr, advance

notice required),

CenterPoint Energy,

)5.8. ContarPoint Encrgy will coordinate and provide the procedurcs Tor energizing (he customer-awned

substation 345 KV squipient,

16.1. During installation bul prior lo energizing the cquipment, the customer shall perform the follewing
tests and inspections. CenterPoint Energy will observe the tests below that are marked with an

asterisk (¥).

. CenterPoint Eneray will verify that the 343 KV switches operate cotrectly.
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16.1.1.  Diagnestic testing {e.g., insulation power faclor (“Doble testing”, ete.), insulation resistonce

16,12, The required tests and mspestions Lor control eables and panels are as follows:

1413, The required tests and inspections For power cables are as folloyws:

[6.14,  The required tests and inspections For circuit breakers arc as follows:

(“Megger™, ole.) of all cquipment (e.g., arresters, coupling capacitors, ule.); including all tests
a5 specificd by manafacturer.

16021, Cheek continuity and perform insulation resistance tesl conductor-to-ground and
conduelor-lo-conductor.

16.1.2.2.  Perform a point-to-point wiring check of protective relaying and control pancls.

16.1.2.3.  Veniy protective relaying control cirenits by performing lunclional tnp and close
testing.a

16.1.2.4.  Injeet current from cusrent transformers through rcl:\_ys.x

16,125, CenterPoint Energy personnel will caleulate the set peints, apply the settings and test
{le multi-funetion transmission line protection rélays after the customer has completed

poinl- to-point wiring checks of proteclive relaying and control panels and veritied
prolective relaying contrel circuits by performing functional trip-and close testing,

16.0.3.1,  Check continuity and phasing sequence.
16:1.3.2. Perform insulation resistanee test of cables,

16.1.33.  High-pot.

16.1.4.1.  Ingpect and odjust main soxiliary switeh asseinbly per manufacturer’s instructions,

16.1.4.2.  Inspeet. adjust, and lubricate operating mechanism per manulactorer’s instruetions.

16.1.43.  Ratie check, excitation test, insulation resistance test, and polarity on gl current
transformers. Leave un-used current wansformers shorted and grounded on secondary
terominals,

16,144, Check resistance of close, trip and trip {tec coils.

16.1.4.5.  Perform insulation resistance test of main contact assembly and bushings. Mensure
main conlact resistancy (“Ductor’™),

16,) 46,  Make diclectric insulation and power faclor lesls on main contact assembly and
bushingg.

16,147, Perform insulation resistance test of control cirenity conductor-to-ground and
canduetor- to-conductor.
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16.1.5,  Therequired Lests and inspections for disconnects and switches are as [ollows:

16.1.6.  The required tests and inspections for batteries and charger are as follows!

171, During installation but prior 1o encrgizing the equipment, CenterPoint Energy recommends that the
customer perforn the following tests and inspections, as a minimum. This list iz not considered (o

he gxhaustive or all-inelusive.

17.1.1,  Tor low-side equipment. test relays, check transtormer and bus automatic reclosing and check

1712, Thereeommended tests and ingpeetions for all substation equipment are as follows:

16,148,  Record all measurements and readings.

16.1.49.  Make lime-travel recordings ta vently proper opening speed.

16.1.5.1.  (Check and adjust contact alignmoent and wipe. i

16,1.3.2. Adjust operating linknge to obtain il open and close positions and tighten all clamps

and sl serews.
16133, Check and tighten all electrical connections.
16134, Lubricate linkage and bearings, if required,

16055, Clean all greascdvom conlacts.

16.1.6.1.  Assemble batteries per manufacturer’s instructions:
16.1.6.2.  Coal all connections on battery terminals with no-oxide greasc.
16.1.6.3.  Install, connect, and adjust charger per manufacturer’s ingiructions.

16.).6.4.  Pot batteries on equalize charge until the'specilic gravity of all cells is within the limits
sct by manufacturer.

16165, Readund record the float voltage and specilic gravity of sach cell.

operations indicators when tripping through the panol with current,

Mate: CenterPoint Energy will caleulate and implement all settings for customor-ewned
relavs installed for the protection and aulomatic reclosing of CNP transmission lines and for
custamer-owned 345 KV reloys installed to prevent back-energizing CNP's syslem. from
generation inztilied onthe low-side of customer power transformers. On a-case-by-case buasts,
CNP may issue settings for other customer-owned relays,

17.1.2.1.  Clean rusted surfaces. prime all bare metal surfaces. and touch up with paint matching
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17.1.3,  'Therecommended lests and inspections Tor control work are as follows:

1714, "The recommended tests and inspections for switchgear are ag follows:

17.1.3.  The récommended tests and inspectionis for transformers are as Tollows:

the finish coat,

i7.1.3.1.  Wire check all cables to current transformers and perform insulstion resistance lest
GF cables,

17.1.3.2.  Inthe following order;
17.13.2.1,  Polarity check current transformers.
17.1.3.2.2.  Ratio cheek current transformers.
17.1.3.2.3.  Excitationdest current transformers.
17.1.3.2.4,  Insulation resistance test current transformers.
17.1.3.3. Check cable conneetions to pancls.

17:1.34.  Wires check panels.

17041, Check all bolted bus connections.

17.1.42.  High-pot cable with 25 kV DC.

17.1.4.3.  Lnsurethat all exposed bus work is-properly insulated.

17044, Bridge all bus work.

17.0.4.5.  Perform dictectric insulation and power Fictor Lests on all bus work.

17.1.4.6.  Check broaker-lifting devices for alignment and adjust limit switches, il nocessary
17047, Adjustacxiliary and eell switches.

17048, Cheek continuity for all AC, DC control, and current transformer cireuils,

17.1.3.1.  Visually inspeet for internal shipping damage and check all internal connestions.
17.1.3.2.  Instail bushing and accessorics por manufocturer’s instructions.

17.1.5.3.  Inspect load tap chianger (LTC) compariment and adjust per manufactorer’s instruction
and clieck LTC operation, if applicable.

17,154, Bridge primary snd sceondiry windings on all tap poritions and o final check on the
tap position that will be used.

CENTERPOINT ENERLZY
HOUSTOW, TX
pit] 10172024 | Addad 345KV spe heation Var Var PR3 WRITTEN A1) T, C, Reicl
g 1432024 Updite to YRT in 3.5 and minor 2dits Var Vor [ M CHECKED 4710474 L. G, Fond
g $R/2023 Updubes towinos sechons ir Aor U] APPROVED | 7137/74 . 8. Kavser
7 H2I02L Update secfions 4 & H Var Var GAC Pape33 of 38
[yie] BALE TTEMS REVISED Y CH APP SPLECIFICATION No. 007-'2_231—1 i
SGIA Sorghum BESS 26INR0474 189 12/29/2024

198



Docusign Envelope ID: 01149F3A-6FEC-4338-8112-8A5E769355EE

17155, Ratio check. excitation test. perform insulation resistance test. and cheek polarity on
alf current translormers. Leave unused current transformers shorted and grounded on
the secondary.

17.15.6;  Vacuum fill per manufagturer’s instractions,

17.0.5.7.  Check for oil and gas leaks. (This may be done prior to vacuum filling),

17138, Test il before and atter filling. (Maximum power factor. minitoum.dislectrie steength.
eolor. oacidity. and interfacial tension).

17.1.39.  Test oil for dissolved combustible gas and moisture content (Noter Thig test is to be
performed 24 to 48 hours after the substation has been energized).

17.1.5.10.  Check voltage regulating relay and controls,

17.1.5.11.  Cheek cooling squipment and controls.

17.1.5.12. Check nitrogen-regulating equipment antl adjust per manufacturer’s instractions,
17.1.5.13.  Check sudden pregsure relay and associated circuits.

17.1.5.14. Check and connett desired alarm circuits,

17:1.5.15.  Perform insulation resistance test and insulation power factor test of bushing and
windings (¢.g., *“Doble testing™).

17.1.5.16.  Check all bushings to bus connections.
17.1.53.17, Check all current transformers and control circuit connections.
17.1.5.18. Record all measurements and readings.

17.1.5.19.  Check core ground.
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