Docusign Envelope ID:

7A917B20-DC20-434E-B94D-14658D7A5C4F

1.2.2.1.7. Mepawntts and megavars for each transtomer(3), either on tha high side or the low side.
1222 Status datn from Plant

1.2.2.2.1. Status of the transmission voltage circuit breakers.

—

2,2.2:2. Status of all low.side cireyit brealcers for feeders and reactive suppoit equipment.

1.2.2.2.3. Status of geneator aulomatic voltage regulator (automatic and manual).

123, Aoseparate CNP SCADA RTS serial communication port shall be used to provide data 1o the custonier upon customer’s
regquest. CWP shall provide to the customer the following signals originating at CINE"s substation:

1.2.3.1. Analog data from CMEP
1.23.3.1. Kilovolts for the Point of Interconnection (AD scaled as a line-to-lne value).

1.2.3.2. Statos data [rom CNP
12,321, Status of transtission voltage circuit breakers associated with the gencrator lead(s).
1.2.3.2.2. Alarm for failure of Pilot Wire/{iber oplic relaying communivation shannels, if applicuble.

1.2.4, Real-time telemeiry daia from BRCOT-Polled Settlermient (EP3) motars and revenue meters shall not be shared with the
customer through the CNP SCADA RTU or through direct sonnection(s).

1,2.5, Allapplicable data listed in this.section shall be provided continuously to CNP Real Time Operations (RTQ). whether through
» CWP-owned RTU, through CMP-connecled communivation ports, or customer-owned SCADA RTU porls. CNP's
periodicity Tor scanning the, data from established communication ports and SCADA RTU ports shall he set in accordance
with the Electric Reliability Council of Texas (ERCOT) requirements,

1.2.6. The customer shall provide phini data 16 ERCOT sccording o ERCOT requirements. CNF 15 not responsible [or providing

the custemer plant data to BRCOT.,

CenterPoint Energy
Houston. Electric

WRITTEN [ y5i30/03 S,
Mogannam

CHECKED § 12/30/03 R.M. Secrest

APROVED § 12/30/02 [RA 'Fgrn‘lsh

Page 4 of 1

srC J ooz § o0 02

SGIA — BRP Diran BESS (23INR1037) 91 December 18, 2024

100



Docusign Envelope |D: 7A917B20-DC20-434E-B94D-14658D7A5C4F

SECTION 2

2.1. Typical interconnection arrangement

Utility
transmission network

Tie line

UTILITY INTERCONNECTION

CenterPoint Energy
transmission network

e

2.2. General SCADA requirements
22.1. SCADA communication options, as agreeable between Utility and CINP:

fiber utilizing DNP3 serial protocol.

of Utility’s RTU/DCS to obtain data.

specification.
2.2.2. Utility shall provide to CNP the following signals originating at Utility’s
substation:
2.2.2.1. Analog data from Utility
2.2.2.1.1. Kilovolts at thetie point(s) (A@ scaled as a line-to-line value).
2.2.2.1.2. Megawatts and Megavars for all transmission lines (3@).

e

Figure 2 — Typical Utility interconnection arrangement

2.2.1.1. If thereis a fiber optic cable between Utility’s substation and CINP’s-substation, CNP shall obtain Utility’s data via

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

2.2.1.3. If none of the above options is available, CNP shall install a CNP-owned SCADA RTU with comrmunication circuit
to CNP RTO at the Utility’s substation. More details of the CNP-owned SCADA RTU are in Section 3 of this

CenterPoint Energy
Haouston Electric

WRITTEN N 5530103 I CM.
MMogannam
CHECKED J 12/30/05 | R M. Secrest
APROVED J 12/30/03  } MW, Furnish
jemensensssefenis
Page 5 of 156
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2222 Swtus data from Utiline
22,221, Status of the ransmission voltage cireunt breakers at the tie line voltage.

NN

A separate CWP SCADA RTU serial communication port shall be used to provide data to Utility upon Utility"s request. CNP

[ES]
[
Las

shall provide o Lility the following signals originating a{ CNP's substation:
22,31, Analog data from CNP
22,3.1,1. Kilovelts for the Point of Tnterconnection (AG sealed as a line-to-line volue),
2232 Status data from CNP
1. Status of wansmission voltage citeult bréakers associated with the tie line(s),
22.3.2.2. Alam for failure of the te line Pilot Wire/fiber optic relaying communication channels, i applicable.

2,24, Realtime telemetry dats trom ERCOT-Polled Settlement (EPS) meters and revenue meters shall not be shaved with the
austomer through the CHNF 3CADA RT1J or through direat connection(s).

225, All applicable data listed in this section shall be provided continuously to CNP Real Time Operations (RTO), whether through
u CNP-ewned RTU, through CNP-connecled communication purls, or cuslomer-owned SCADA RTU porls. CNF's
periodicity for scanning the data from established communication ports and SCATIA RTU ports shall be set in accordance
with the Blectrie Reliability Couneil of Texas (ERCOT) requirements,

224, Uility shall provide data to BRCOT according to FRCOT requirements. CNP is not responsible for praviding Utility's

substation data to ERCOT

CenterPoint Energy
Houston Electric

WRITTEN [ 45i50/03 S
Mogannam

CHECKED § 12/30/03 R, Secrest

APROVED J 12/30/02 [RYA 'Fgrn‘l 5h
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SECTION 3
CUSTOMER-OWNED LOAD TRANSMISSION SUBSTATION

3.1. Typical interconnection arrangements

CenterPoint Energy CenterPoint Energy CenterPoint Energy CenterPoint Energy
network transmission line network transmission line network transmission line netwerk transmission line

H +—1+—

]
whas 2 w1 WAL T2
(a) Customer "loop tap" substation (b) Customer "full loop" substation
CenterPoint Energy CenterPoint Energy
network transmission fine network transmission fine
1
J
\AAN T1 VAAMN) T2
‘ wymn nwYym
TS -
1
(AF-=d bt
- 1
]
1

(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

1213003 | EW-
Mogannam

—————————

CHECKED J 12/30/03 R.M. Secrest

APROVED J 12/30/03 M.W. Furnish
Page 7 of 18
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. General SCADA requirements

3.2.1, Installation of & CNI-owned SCADA RTU in customer-owned facilities is required for all new customer-owned load

Wl

54)

W

i
[

s

[

iransmission substations, including load oustomer substations with ERCOT registered generation resource(s).

Existing tustomer-owned substations originally ¢onnected without SCAIDA mordtoring shall be required to install a new

CWE-avwned SCADA RTU when there is a signiticant change in the topology of the substation or as directed by ERCOT,

Esasting customer-owned substations with obsolete SCADA equipment shall be required 1o upgrade the SCALA equipment

at CNI's discretion,

CNP shall specily and install 3CADA equipment as required. The CNP SCADA RTU shall be in a locked vabinet installed

in the customer substation control cubicle.

3.2.3.1. The customer shall provide an electrical relaying and metering one-line disgram ol the proposed customer-owned
substation for review by (NP,

3.2.32, The custemer shall provide interfsce equipment such as SCADA electronic panel meters, transducers, status and
alartn contacts, cabling, terminal blocks, and conduit to provide the data required in this specification.

3.2.33. The customer shall install and maintain voice communication equipment in the customer substation conlro] cubicle.

3.2.3.4. NP shall speeity, install, and maintain a locked Substation Communications cabinet(s) instde the customer control
cubicle for SCADA, metering, and other CNT? communications needs.

The CNP SCADA RTU shall gather data from substation Intelligent Electronic Devices (TEDs) such as misroprocessor relays

or SCADA electronic meters,

3.2.4.1. 1EDs that CNP provides and maintains seiings [or (i.e. protective relays for CNP transmission network}) are not
allowed fo he manitored dircetly by the customer. The data from these 1EDz can he provided to the custamer from
u veridl port on the ONP SCADA RTU.

3.2.4.2. The customer can cannect directly to other [Fi3s such as:S{ZADA clectronic meters-and microprocessor relays that
CNP does nol provide and maintain settings for.

Most data inthe CNT? SCADA RTU as described it Section 3,3 below, except CNP transmission network pawer flow data,

shatl be available Lo share with the customer upon customear’s request, via a designated DINT3 serial port of the CNF SCADA

RTU.

Real-time telemetry data from HRCOT-Polled Settlement (EPS) meters and revenue melers shall not be shared with the

customer throuph the CIE SCATIA RTU or through direst connection(s).

All applicable data listed in this section shall be provided continuously to CNP R'TO, wheiher thraugh a CNP-owned RTU,

through CNP-connected communicalion ports, or customer-owned SCADA RTU porls. CNPs periodicily Tor scanning the

data from cstablished communication ports and SCADA RTU ports shall be set in aceordance with the ERCOT requirements,

Load customers with ERCOT repisterad generation resource(s) shall provide plant data 10 ERCOT according w ERCOT

requirements, CNP is not respomsible for providing the customear plant data to ERCOT.

All equipment and work covered by this specification shall ba designed. constructed, and Lesled in acgordance with the latest

revisions or editions of industry requiraments in effect at the time of fabrication. Industry requirements include the applicable

odes, stz Js. specificati attlations. lests. and procadures
codes, standards, specifications, repulations, tests, and procsdures of all federal, P ——

state, and Toeal laws, and include (but are not limited to] the tollowing: Houston Electric

; R . R . WRITTEN S
3.2.9.1. American National Standards Institute (ANSI) el | —

3.292 IEEE formerly the Institule of Electrical and Tlavironics lngineers, Inc. CHECKED R 12130103 el Secrest

| APROVED § 12/30/03 M.W.‘Fgrn‘lsh

3.2.9.3. National Electrical Manufacturers Association {NFHEMA) Poge 8 of 15
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33

3294 Oceupational Safety and Health Administration {OSHA)
3285 Tederal Communications Commission (FCC)

3.2.10.In the event of conflicting requirements, the order of precedence shall be this specification, other referenced CHP
specifications, and the standards referenced in Section 3.2.9 above,

3.2.11, All squipment, engineermg, snd installation shall be Qurmished by the customer unless olherwise noted in this specilication
orseparate agrecments,

3,2.12. This specitication covers the requirements between the customer and CenterPolnt Energy and is not meant to cover any
additional requirements that the sustomer may have with HROOT.

The CNI® SCADA RTU subsystems

The CMIP SCADA RTU is composed of three subsystems: analog, status, and control,

331 Analoy subsystem
Analog data is typically gathered from [E1s andfor transducers. [f transducers are used, CNP shall determine the transducer
eletirical requirements. See tuble | in the Appendix [or aceepiable transducer models. Melor lest swilches are required for
the transducer current and voltage connections.
The tallowing analog data shall e menitored by the GNP SCADA RTU;
3.3.1. 1. Kilovolls for transmission level voltapes (AG scaled as a line-to-ling value).

AL Megawatts and mogavars for each line position (362).

o8]

73]

.3:1.3. Megawalls and megavars {or each substation load and/or substation trunsmission level ransformer (3@).
3,

3.3.1.4. Net megavars for transmission reactive support equipment (3@),

Ly
Lo
(5]

Status subsystent

The atatus subsystem of the CNPSCAIA RTU shall consist of the fallowing:

3.3.21 Status of selected wansmission voltage cirenil breakers or other devices direetly affecting the CNP electrical system.
as determined by CNP RT(). Status shall be darived fram either an isolated suxiliary "a” contact in the breaker or
monitoring a trip coil of the breaker. Refer to Figure 4 in the Appendix for Breaker Status Connection using trip
coll monitoring method.

3.3.22, Indication of low vollage and battery charger failuré ia required for the 130 VIO battery system(s). Typical charger
alarms include the followving: low voltage. high voltape, loss of AC input, and loss of charger, All these indications
shall be combined sa that an oceurrence of any one of these shall cause a single battery alarm (normally epen
contact) to the CNP SCADA RTUL

3.3.23. SCADA Close Inhibit (SCI) indication is required of breakers controlled by SCADA whenever a lackout relay can
inhibit bresker closure by SCADA. A dry, normally-open contact from that relay shall be supplied for SCT
indication. mdication contacts (rom all lookout refays shall be wired in paralle) fora single indicationin the SCADA

cabinet. See Figure 4,

a2
(78]
[ =]
e

4, Indicaton of Carmier Tester (CAR) or Filot WiredFiber Optic (PIL) relaying failure where applicable,

ol
Lak
[
e

. Indication for the logs of a potential to & line relay (PT1) that could cause

CentarPolnt Energy

& mis-operation of the zone, This slamm is typically generated by 4 contact Houston Electric

from the line relay. Indleations from separate relays shall e combined for WRITTEN [ 49/30/03 {Njfllgénnem

a single slarm. CHECKED § 12/30/03 R M. Secrest

| APROVED § 12/30/03 M.W.‘Fgrn‘lsh
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s
[
L

KTU.
3340,

3342

34.1.1.

3413,

3324

33T

8:3:34] ,
3332

Indication of a failed self-check diagnostic of a microprocessar-based relny, designated as Relay CPU Fail {RCPLY),
This alarm is typically generated by a contact From the line relay. Indications from separate relays shall be combined
[or a single alarm,

Cabinet Alarm (CABS) for the CNP SCADA RTH and the CNP Comnyunications Cabinets, This glarm s generated

when the csbinet door 15 opened.

. Control subsysiem

The control subsystem of the STADA RTU shall consist of the following:

CNP shall have remote control of all transmission (69kV, 138kV, 345kV} cirouit breakers that directly affect the
CNP transmission system as determuned by CINP RTO, Dual remote contred {control of a bréaker by both the
customer’s control systen and CNP RTO) is not permitied. Figure 4 in the Appendix illustrates how SCADA control

interfaces with a typical bresker control scheme,

3. CNP shall have remote control, automatic carrier removal (ATCR), of each pilot relaving scheme. A vonlrol contuct

from the SCADA RTU shall be installed in cach pilot cireuit. See Figure 4 for typical carnicr control eireuit,

3,34, For luad customer substations with ERCOT registered generalion resources, addditional data below shall be required by CNF

trom the customer®s Plant. Tis data is typically abtained via commurdcation from the Plant RTUMCS to the TNP SCADA

Analog data from Plant

33,411, Kilovolts for eadh low-side gencrator ar collector bus (A@ scaled as 3 line<to-line value).
3.3.4.1.2. Net megawalts and megavars {or cavh generator feeder (3@,

3.3.4.1.3, Vot megavars for the reactive support cquipment (36},

3.3.4.14. Netmegawalls and megavars [or the transmission line (3@,

3.3.4.1.5. Frequency at cach collector bus.

33416, Megawatls ynd megavars [or each trans{ormer (3@), either on the high side or the low side,
Satus data trom Plant

33,421, Status of all low-side cireuil breakers Lot Leeders und reaclive support eguipment,

33.422 Status of generator automatic voliage repulstor (automatic and manual).

3.4, CNP SCADA RTU design, layout, and physical criteria
34,1, SCADA RTU designation
The type of SCADA RTU installed by CNP shall depend on the number of contralled breakers.

For breakered transmission substation configuration such as “full loop™, “ring bus™, or “breaker-and-a<half™, CWNP
typically instslls a (ree-standing cabinet 24" wide by 18" deep and 72" tall, with front access. Clearance of 309 in
fromt of the door shall be reserved for maintenance access, Substations with morg than four transmission breakers
may require a larger cabinei(s). Refer to lutes! customer RTU drawing submilled by CNP at the project kick-ofT,

Substations with “loop tap™ configuration generally requite 2 smaller, walllmounted RTLU eabiner The wall-

mounted eabinet is 30" side by 12" deep and 42" tall. Clearance of 30"

CenterPalnt Energy

in front of the door shall be reserved tor mamtenance access, Houston Electric
it it I . WRITTEN 1 40303 [ W
3,42, Accesste the ONP SCADA RTL cabinet shall be controlled by CNP, Meganneny
3.4.3 Connections (o the RTU CHECKED § 12/30/03 R.M. Secrest
. ; g . " R | APROVED B 12/30/03 MW, Furnish
I'he Construction Contractor shall install all interconnections between the CNP -

Page 10 of 15
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351

s
o
[

344

SCAA RT'U and the substation panels.

3.4.3.1. The customer shall provide a 120 VAC, fiftcen (15} amp. dedicated AC power circunt, protected by a fifteen (13)
amp eireuit breaker, to the SCADA R1'U Cabinet for lighting and a convenience autlet.

3.4.3.2, The customer shall provide a 130 VDC, fifteen (15} amp, dedicated DC power circuit, protected by a fifleen (15)
smp cireuit breaker, to the SCADA RTU Cabinet for the main RTU power.

34,33, All cable shiclds shall be grounded at a location other than the CNP SCADA RTTT Cabinet, Cable shields shall be
grounded at one end only.

Cabling

The customer shall size and install-all conduit or cable iroughs in accordance with ANSI/NTPA 70 (National Blectrical Code),

3.4.4.1. Palyethylene Polyvinylshlonide (PEPVC) insulated shielded 2/C #16 cable with stranded copper condustors, shall
be used tor terminations for all transducer outputs and all RS485 inter-panel conneetions.

3.4.4.2. Breaker controls shall use seven vonductor (#13) PEPVC insulated cable with stronded sopper conduclons for
termihations,

3.4.4.3. Two conductor (#10 or larger) PEPVC insiluted cable with stranded copper conductors shall be used [or
terminations of the AC and DC power circuit.

3.4.44. Stulus and alamms shall be terminated with two conductor (#16) FEPVC insulated cable with stranded copper
conductors,

3445 The customer shall install the necessary conduit or cable management between the SCADA RTU and the relay
panels.

3.4.4.6, Bvery breaker with 130 VIDC SCADA conirol circuits shall have breaker coil surge supprossion, One 100 [,
11 [W] resistor (Ohmite slyle 995-10A) and vne Zener diode (Motorola type IN3051A) or equivalent shall be used
for this suppression, The series combination of the Zener diode and the resistor shall be parlle] to each brealcer trip
and breaker close coil. STATES sliding UnK terminal blocks shall be instalied in the breakers for terminating the

resistors and Zener diodes. See Figure 4, GNP shall verify breaker coil surge suppression.

3.5, Communication lines and lelemeiry transport

The customer shall provide and maintain a diveet-dial telephone landline for voice communications inside the control house
cubivle. The phone shall have an extendable cord such that the handset can be stretched to the front of the relay panels and
SCADA RT1 so they can be viewed and operated hy the person using the phone, The telephone landline must continue to

operale during a site power [ailure.

3 UNP shall provide a Telecom transport option for telemetry backhaul and conncetivity using one of the following options

determined by CNP: CNP microwave, CINP fiber. or leased circuit.
For CMI microwave optien:

3.5.5.1, CNP shall providle tower height and wind load specilications to the customer,

3.3.3.2, The customer shall jirocure, irarall. own, ane maintain the tower.
3.53:3. The customer to provide 2” conduit from the microwave pole/ttowsr to
CenterPolnt Energy
Telecom Enclosure as per CHP Telecom Customer Project Plan, Houston Flectri
. T . . WRITTEN Cw.
3.3.3.4. CNP shall procure, install, own and maintain the microwave radio and 12/30/03 Mogannem
related equipment, CHECKED R 12/30/03 R.M. Secrest
APROVED [} 12/30/03 M‘W,'F%rnish
Page 11 of 15
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3.5, The customer shall provide a flame retardani coated 4'x 8" sheet of %™ plywood for CINP enclosures,
3534, CNPshall install a communications enclosure on the backboard provided by the customer as shown in CNF Telecom
Customer Projeet Plan, Telecom Board Layout,

3.53.7. The customer shall butall conduits and cables from the communications enclosure o the AC distribution panel, DC
distribulion panel, ground bus bar, SCADA RTU cubmel, meter con, and the TW3 cabinet of (here 15 one. NP
communications cquipment requires a dedicated 20A 120VAC power brealer, and a dedicated 20A 130VDIC power
bragker as shown in CNP Telecom Customer Project Plan, Telecom Board Layoul

354, For CHP fiher option:

3541 The customer shall provide a path for the tiber to the control cubicle,

3.5.4.2, The path may be either avnal or underground.

3.5.4 3. CNP shall provide site apecific underground of acrial spocifications to the customer in a Statemenit of Work (SOW),

3.5.4.4. The customer shall install the underground duct or poles for gerial installation,

1545 The customer shall nstall fiber supplied by CMP, CNT shall own and maintain the fiber..

3.5.4.6. CNP shall terminate the [ber and install fiber disiibution panets.

3.5.4.7. The customer shall provide a flame retardant coatad 47x 8" sheet of %" plywood for CINP enclosures,

3.5.4.8 CNP shall install @ communivations enclosure on the backboard provided by the customer as shown in Telecom

Customer Project Plan, Telecom Board Layoul.

534
L
.
i

. The customer shall install conduits and cables from the communications enelosure to the AC distribution panel, DC
distribution panel, ground bus bar, SCADA RTU cabinel, meter can, and the TWS cabinet i) there 1s one. CNF
eommunications equipment requires a dedicated 20A 120VAC power breaker, and a dedicawed 20A 130VDC nower

brealeer as shown in CNF Telesom Customer Praject Flan, Telecom Board Layoul.

LD
L

.5, Forleased circuit option:
3551, The customer shall provide o flame retardsni soated 45 47 sheet of ¥ plywood spave for the Teloo demark inside

the control cubicle,

i
i
A
[

2, The customer shall proiide a flame retardant coated 47 87 sheel of 34 plitivood for CNP enclosuees,

.y
L
in
i

3. NP shall install a- Communications enclosure tohe mounted on the backboard provided by the custamer as shown
in CNP Telecom Custonier Project Plan, Telecom Board Layout.

3534, The customer shall install conduits and cables from the communications enclosure to the AC distribution panel, 1€

distribution panel, ground bus bar, SCADA RTU cabinet, meter can, and the TWS cabiaet it there is one. CWNP

communications equipment requires a dedicated 204 120VAC powwr breaker, and a dedieated 204 [30VDC power

breaker as shown in CNP Telecom Customer Projeet Plan. Telecom Board Layoul,

[#5]
(v
iJ1
Fary

. The customer shall provide dedicated 15A 130VEXD power amd grounding {o the backboard. See CWP Telecom

Customer Project Plan, Third Party Telco Board Design,

3.6. Calibration and maintenance

3.6.1. After all cquipment necessary for remote telemetry has been installed, CWNP

CenterPoint Energy

personne] shall calibrate and verily operation of all eguipment installed per this Houston Eleciriz
specitication, WRITTEN § yoi30i03 | SW-
Mopannam

36.2, The RTU and transducers installed per this specifioation shall be maintained by CHECKED B 12/30/03 1 R.M. Secrest

CNP unless otherwise noted in an agreement with the cuslomer. Maintenanos shall  [LABROVED §12/30/03 _§ MV Furnish
Page 12 ol 15
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include rocuracy checks, recalibration and replacementirapair of equipment when needed.

3.6.3. CNP shall furnish locks o series with customer locks to perinit access to all switchyard pates. substation control cubicle
doors), and disconnect swilches.

3.7, Current transformers and potential transformers

3.7.1. The current transformers (CTs) and paotential iranstormers (PTs) neecessary for telemetry and protection itemized in this
spesification shall be provided according to CNP spesification 007-231-14, Ifa pacticular application is not coversd by this
specilication, then CNP shall designate the necessary FPT(s) and CT(s) on the substation one-line disgram that the customer
submits for comment and approval,

3.7.2. For some subslation layouts, a potential rollover cireudt shall be needed. If a1 potential rollover oireuit is needed, it shall be
designated by CNT on the ong-line diagram that the customer submits for commen and approval,

3.8. Drawing approval

3.8.1. The Gagineering Contractar shall provide electronic and paper copies of all drawings showing equipment connections. and
structural details of all equipment associated with the installation of the CNP-owned RTU at the customer Facility,

3.8.2. Drawings required by this specification include:
3.8.2.1. Substation one-line relaying and metering disgrams illustrating the overall lelemetry scheme,
3.8.2.3, Substation control cubicle lavout(s) and floor plan(s),
3523, Conduil and cable lists,
3.8.2.4, Conduit Layout or Plan and Profile,
3.8.2.5 RTU manufacturers prints and customer connections,
3.8.2.6. AC Schematies for all power and control circuits,
3.8.2.7. AC Relaying Schematics. (Flectrical Three-Line),
3828 Relay panel layouts,
3.8.289 Bill of material for items required by this speciication,
3.8.2.10). Rattery charger alarm relay(s) schematies,
3.8.2.11, AC & D Distribution Panels,
3.8.2.13. Communication cable and condull routing through sustemer Tucility. and
3.8.2.13. Customer Facility Plot Layout,

CenterPoint Energy
Houston. Electric
WRITTEN 12/30/03 C.w.
Mopannam
CHECKED § 12/30/03 R.M. Secrest
L APROVED § 12/30/02 M‘W,‘Fgrnish
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APPENDIX

Table 1: Acceptable transducers and test switches
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DESCRIPTION MANUFACTURER MODEL NO. MONITORING POINTS
3 AMETEK ONE PER SUBSTATION
VOLTAGE TRANSDUCER SCTENTIFIC COLUMBUS VT11044 BUS
TEST SWITCH ONE PER. EACH
SINGLE PHASE DURESM 2008 TRANSDUCER
WATT/VAR TRANSDUCER | AMETEK XLWV5C5 ONE PER EACH LINE OR
SINGLE PHASE SCIENTIFIC COLUMBUS LOAD
WATT/VAR TRANSDUCER | AMETEK XLWV342K5A4 ONE PER EACH LINE,
THREE PHASE SCIENTIFIC COLUMBUS GENERATOR OR LOAD
DURHAM 2-1058F-00
TEST SWITCH ABB F33A171171001NULL ONE PER EACH
THREE PHASE MEGA POWER SYS CS3A-556-356-162 TRANSDUCER
STATES FMS #293R-330JF-ST
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NOTES

RECLOSE REMOVAL LATCHING RELAY INSIDE SCADA

MUTOMAT (G CARRIER REHMOVAL
STATUS INPUT

DISCONNECTIMG TERMINAL BLOCK,

{) RELAY BLOCK COWTACT SHOWN COULD
REPRESENT SEVERAL CONTACTS I SERIES

2) TF ELECTROMECHANICAL RELAY (RC}

IS USED,

NESATIVE FROM X & Y COILS

DARK EMD IS TOP. LINK OPENS DOWN

FusSE

RR CONTACTY WILL REMOVE

3) SYNC CHECK AND AUTO/ZMANUAL STYATUS
MY GE INCORPORATED INTO THE RELAY

CLOSE LOGIC.

Figure 4 — Breaker Status Connection using trip coil monitoring method

CenterPoint Energy

Houston Electric

WRITTEN 12430/03 CW.
Vlogannam

CHECKED R 12/30/02 R .M. Secrast
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List of abbreviitions

RTU - REMOTE TERMINAL UNIT

DCE - DISTRIBUTED CONTROL SYSTEM

CRIL CRIT = TYPICAL WIRE NAMES IN CNP CARRIER RELAYING SCIIEMES
ATCR = AUTOMATIC CARRIER REMOVAL.

- CLOSHE

CS = CONTROL 3WITCH

25 = SYNCRO-VERIFIER RELAY

S = SCAIIA STATUS INPUT

€11, ¢21 = TYRICAL WIKE NAMES IN CIWP RECLOSE REMOVAL SCIIEMES
NO = NORMALLY OPEN

CC =BREAKER CLOSE COTL

79~ AUTOMATIEC RECLOSING RELAY

RR =RECLOSE REMOVAL LATCIING EELAY

T =TRIF

TC= BREAKER TRIF COIL

358 = SLIDING LINK TERMINAL

R =RESISTOR

1200 = ZENER IO

AMS — AUTOMATIC / MANUAL THROWUVER SWIITCH (SHIZWN TN MANUAL MODE)

CenterPolnt Energy
Houston Electric

WRITTEN [ 45/30/03 S
Mopannam

CHECKED § 12/30/03 R.M. Secrest

L APROVED § 12/30/03 M‘W,'Fgrnish
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Exhibit “H”
Drawings
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Exhibit “I”
Specification for Customer-Owned 138 kV Substation Design
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SPECIFICATION FOR CUSTOMER-OWNED
SUBSTATION DESIGN

(3 CenterPoint
-~ Energy

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

~ CenterPoint
G Energy

ELECTRIC ENGINEERING DEPARTMENT
P.O. BOX 1700 HOUSTQON, TEXAS 77231

REFERENCE DRAWINGS: [atest revision of

CeinerPoint Energy 004-241-04. Customer-Owned Substation Lme Termination Standard

CenterPoint Energy 171-190-06, Destgn Criteria 138 k¥ Standard Instrument Transformer Stand, Sh. 1
CenterPoint Energy 171-120-06, Design Criterin 138 kV Standard Insirument Transfonner Stand, Sh. 2
ConterPoint Uinergy SR81-5060-01, 138 KV Potential Transformer Schematic and Wiring Diagram

REFERENCE DOCLWENT: Lutest revision ol
CenterPoint Energy Trunsmission & Substation Outage and Clearance Coordination Procedures

REFERENCE SPECIFICATIONS: 1atest revision of
CenterPoint Fnergy 007-40U-02, Specification for Remote Telemetry of a Customer-Owned Facility

REFERENCE STANDARDS: Latest revision of
AASHTOIEEE €C57.13

AISC, "Mamny] of Stee] Construction” JEEE 2 (NESE)
ASCE 10 1ERE &)

ASCE 113 IEEE 514

ANSICI2.] EEE 837

ANS] €27.32 IEEE 998

IEEE C37.04 IEEE 1119

IEEE C37.12.00 TEEE 1453

TEEE 142 NEMACC
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LI, This specificalion eovers design criterin for a customer-owned 138 KV substation connevted to the
CenterPoint Bnergy Houston Electric, LLC (CenterPoint Energy) 138 kV transmission system. ‘This
specification is intended 1w apply 10 a new customer-owned substation or expansion of an existing:
customar-owned substation. However. the information in this specification may be applicable when
aguipinent in an existing customer-owned substation is being replaced or meditied.

21, A costomer that 3y approved by CenterPoint Energy to receive servies Irom the CenterPoint Energy
138 KV (ransmission system s sequired toprovide a substation capable of accepting that service [rom
Centerloint Energy. The customer-owned substation becomes an integral part of the CenterPoint
Fnergy transmission system nebwork and the Bleetric Reliability Council of Texas (ERCOT) and,
therefore, can tiave a significant impact on overall system reliability. The customer is obligated to
meel présent CenterPoint Energy design criterfa and modify the customer-owned substation in the
Tuture as the CenterPoint Energy transmission system continues to evolve, When deemed necessary
by CenterPoint Energy. chunges may be needed 1o conform 1o indusiry standards, transmission
syslem charscteristics, CenlerPoint Energy practices, and technological advances lo maintain
reliability or mest fitwe reliability requirements.

1
b

All equipment and design shail be in accordance with designated standards of this specification. the
Ametican National Standards. Instilute {ANST), the Institute of Electrical and Electronic Engineers
(IEEE}, the American Society of Civil Engineers (ASCL). the Amorican Institute of Stecl
Construction { AISC), and the National Electrical Manufacturing Association {(NEMA). In the event
of conflicting reguirements. the order of precedencs shall be this specification, ANSL IREEE, ASCE,
AISC, and NEMA standards. All electrical clearances shall comply with the latest version of the
National Bleetric Safely Code (NESC)Y.

-
Y

This specification is not intended to be totally comprehiensive. To ensure the efficient coordination
between CenlerPoint Bnergy and the customer during the design and construetion of the customer-
owned substation, CenterPoint Energy tequires that engineering documents be submitted to
CeplerPoint Energy for review before certain cquipment is ordercd or construction begins. All floms
requiing CenterPoint Energy review are listed in Arlicle 14 of this specification and shall be
submitied in wriling to the designated CenterPyint Energy representative.

24, Any deviations [roin this specification or project drawings reviewed by CenterPoint Energy require
wrillen anceplance from CenlerPoint Encray.

2.5 AN kbor and equipment shall be furnished by the custemier unless otherwise slated in this
rpecifieation.

2.6, Unless othenvise staied in this specification:

2.6.1. CentwPoint Energy will provide only functional reviews of completed drawings and
schematics.
CENTERPOINT ENERGY
: HOUSTON, TN
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12 ] 1532004 Upntdale to VRT in 3.5 and ndnor adits Mar Var_ | BM WRITTEN A9 E. C Reid
18| 988023 Updalzs Lo various seetions Ve Var | M CHECKED /10474 L. G Pond
LT | eenl Update seotions 4 & 11 Var A GAC APPROVED | 7/17%/74 C. 8. Kayser
Page 3of 46
NG BATE TTENS REVISED Ay | CH | APP SPECIFICATION Mo. 007-2231-11
SGIA — BRP Diran BESS (23INR1037) 110 December 18, 2024

119



Docusign Envelope |D: 7A917B20-DC20-434E-B94D-14658D7A5C4F

262 CenterPoint Energy will pol verify. orcorrect. point-to-poini wiring drawings for the customer
owned subsiation,

s
=
o

CenterPoint Energy requires specific tests which are to be conducted by the customer to verily:
the proper operation and coordination of the customer-owned substation protection and
control squipiment (see Adticls 16 of this specification),

27, CenterPoinl Energy rescrves the right to refuse to energize sny customer-owned substation which
tails toneet this specificalion.

28 The cuslomer will coordinate the energizalion and operation of their high voltage (acilities with
Centerl®oint Enerpy™s Renl Time Operations (RTO) Depacterent por Centerleint Energy’s
“I'ransmission & Substation Outage and Clearance Coordination Procedurcs” document.

29, During ensrgization of new or existing equipment. the customer shall not disable » single level, or
multiple levels, of protection that resulis in no protustion for an cnergized clement, such as, a
transmmission line, high voltage bus, or transformers.

291,  Thecustomur shall immediately notify the RTO System Controller (28 1-894-0491) whenever
the customer becomes aware of n energized element that has no protestion it the protection
cannol be immediately restored,

b2
w
[

The custorner shall immediately notify the RTO Sysiem Controller (281-894-0491) of a
profective relay il i not funetional (such as a “CPU Failure” alarm) or when 3 protective
reloy is found powered dowi. or oul of service (such as not enabled). for an cnergized
elemend,

210, As owner of the substation, il is the customer’s respansibility to comply with the applicable Taws,
ordinamesk, codes, rules: and cegolations established by applicable government entitics,

211, Beeanss the customer-owned substation becomes an intogral purt of the CentarPoint Energy
transinission system network, CenterPoint Inergy requives aceess to the customer-owned substation
and CenlerPoint Energy right-of-ways 7 days-a-week, 24 hours-a-day, 363 days-a-year, Site access,
site operating procedures and road access to the customer-owned substation by CenterPoint Encrgy
personne should be congidered when deteimining the substation location.

212, When termins] bloeks and other connections permil, ting tongue Tugs shall te used insiead of spade
or stab-on lugs.

3.

1. CentorPoint Encrgy’s phase rowbon is designated C-B-A counter-clockwiss and the customer shall
phase equipiment accordingly. Connection of the customer”s Hi-Tz-I13 power transformer leads to
CepterPoint Bneriy’s C-B-A, B-A-C or A-G-B phases, respectively, is recommended.

32, The CenterPoinl Energy's system operating voltage is 138kV (L-LY79.7kV (L-G) +/- 3% for
continuous operation and 138kV {L-L)/79,7kV (L-G) +5%-8% for emergency conditions. Actual
steady-slale operational voltage varies around the CenterPoint Energy transmission system network,

CENTERPOINT ENTRGY
HOUSTON, TN
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but facilities with 3 means (o regulate the 138 KV transmission system are typically used to control
the voltage to be no more than approximately 142 KV (1.-LY82 kV (L-G) to provide a margin from
the maximum. 143kV (1L-LY83.7 kV (1-G). Dynamic conditions may be encountered which result in
voltage exceeding this range. Al a minimum. customer is required to design 138kV substation
facilitics that are raled Tor the emergency operating vollage range staled above. For the purpose ol
the design and rating of the substation and cquipment. it shall be assumed that the maximum
continupus negalive sequence component of the voltage at the 138 kV bus 15 2% of the positive
sequence voltage. See Sub-Articles 3.4, 3.5, 4.9a0d 7.1.4 of this specification for additional relevant
information,

33, Onlyinstrument transformers, surge arresters, station service voltage transformers, generator step-
up wansfonmers Tor generalors without co-located non=auxthisry load, and awtotransformers are
allowed 10 be connected phase-to-ground on their 138 KV primary (erminals,

34, As the independent system operator (ISQ) for the ERCOT Region, ERCOT is responsible for
misintaining {requency, which is nominally 60 1L, Refer to BRCOT (wiyw.ercot.com) Nadal
Operating Guides and Pratocols for information regarding frequency regutation.

CenterPoint Energy suggests the customer-at a minimun utilize the *voltage ride<through™ design
erieria below when designing and seleeting process and control equipment, (Note: This design
arileria do nat supersede any regulatory vollage ride-through requirements).

tor
[

331, When the poinl ef imereonnection bus vollageris below 0.3 pu, the minimum ride~through
time is (.13 seconds,

e
Lh
12

When the point of interconnection bus vollage is at or above 0.3 pu. the minimum ride:
through time is 0.2 séconds.

3.6, Multiple-shol, staggered, volisge-supirvised, automatic reclosing is utilized on the CenlerPoint
Lnergy lrangmission system. The first awiomatic reclosing attempt for a CenterPoint Eneray
transmission line typieally ocowrs approximately one second afler initial trip. 'The number ol
awtomatic ceclosing attempts varies, bul the total duration of the antomatic reclosing sequence is
tymeally one winule, The customer shall coordinale operation and protection of ¢lectric motors.
computers and other equipment accordingly.
CENTERPOINT ENTRGY
HOUSTOMN, TN
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41, The mimmum acceplable electrical design characteristics for 138 kV fhcilities and ¢quipment are

listed below:
Transformer winding impulse Tevel 550 kV BIL
Bus and swilch insulators, and apparatus 650 kV BIL

4.3

bushings (3. cireuit breaker bushings,
transtormer bushings, coupling capacitors,
wapacitive vollage transformers (CVT), current
transformers {CT), petential (rensformers (P1),
surae arresters ete.)

132 in. leakage distance (equivalent to
extra creep 630 kV BIL o 750 KV BIL).
Additionally, insulators may requirs
“coaling” in some areas of The system to
minimize the likelihood of flashover

92 in. creep {equivalent to 650 KV BIL -
{izht contamination levels), Additionally,
apparitus bushings may reguire “coaling’
in some areas of the system to minimize
the likelihood of flashover.

52 in. {metal to metal)

Bus and swilch nsulators leakags dislance

Apparatus bushing leakage distance (errcuit
breaker bushings, {ransformer bushings, CVT,
CT, P, surge anesions ele,)

Phasc-lo-ground clearance

Phasc-lo-phase bus spacing (ncluding vertical 63 in. (metal to metal)

spaciny al erossover point of high and low bus)

144 in. {center line to center ling,
regardless of the Hne angle)

Phase-1o-phass horizontal spacing at incoming
tine dend-end struclire

Anair insulated customuer-owned substation configured in a “ring bus’, “double-breaker, double-bus’
ot ‘breaker-and-a-hall arcangement equipped with transmission line protective relaving (*full loop™)
or an air insulated customer-owned substation configured in a *loop line tap™ arrangement without
transmission ling proteetive rclaying (“loop p™) are allowed by CenterPoint Energy (sce Figore 2
throuph Figure 7). *Ring bus” configurations with meove thas sis breakers shall niot be congidered,

Customer-owned substations with aggreeated load wqual to or greater than 75 MW shall be
confipured ag “full loop™. Customers shall convert any existing substolion to “full loep™ifany future
load addilion ncreases aggresats load to 73MW or more.

Based on lhe vustomer-owned substation configuration, equipment in the substation that could be
subjected to ransmission line load ow carent (eireuit breakers and disconneet switches, bus work.
conductors or any series-connected, curient carrying devices, such as. free-standing current
transTormurs, proteclive rolays, instrumentation, or hardware within the ring bus of (ransmission line
breaker-and-a-half’ bay) and incoming transmission line positions {teansmission line disconnect
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switches, line traps, ete.) shall have a minimum continuous current rating of 4000 A and shall have
an overload capabilily of 110 pereent of rated current for 2 hours, unless otherwise specitied by
CenterPoint Energy. The cquipment in the customer-owned substation that is not subjected to
transmission line load flow current is not required to be 4000 A minimum. However, operational
scenarios associated with certain equipment outages could exist that would result in transmission line
load current flowing on customer internal lines or buses (customer site internal ‘loop line’ or
cuslomer site internal ‘laop bus’) and potentially overload the customer’s equipment if'it is rated less
than 4000 A, Theretore, CenterPoint Energy suggests that any customer site internal ‘loop ling” and
customer site internal ‘loop bus’ (except customer site internal ‘radial” line or customer transformer
bus conncctions) be 4000 A minimum (sce Figure 2 through Figure 7). For customer-owned
substations connecting to four or more CenterPoint Energy 138 kV transmission lines, contact
CenierPoint Energy for the required equipment rating,

CenterPoint Energy CenterPoint Energy
netwark transenission line netvork transmission line
«—>

load fow
current

i

.
;
\/\)\/\/ l
A A A g
T V\IV\,'TZ

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
03 = disconnect switch

w— Nust have a continuous current rating of 4000 A minimum
—— Can be less than 4000 A

All disconnect switches only have arcing homns. Circuit switchers are
required to be installed in this configuration. The eircuit svitchers are
used for manual switching of the network transmission line sections,

Al fwo transformers are installed then this diseonnect switeh is installed
and is ‘normally closed'.

" For substation arranged for fdure “full loop™ service, {he 138 KV clreuit
breakers that will be in the substation “loop shall have a continuous
current rating of 4,000 A {see figures 3to 7)

Tigure 2
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CenterPoint Energy
network transmission line
ey

Ds

0s

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

transmission lin:
load flow

current

load flove
current

transmission tine

nehvork transmission fine

2

Centel

WA
[
¥

B = circuit breaker

network transmission ling seclions,

DS = disconnect swilch

A
AN AW
LRV

Afternative ‘b’ customer 138 kV _substation {“loop tap™)
2 circuit breakers with 1 or 2 transtormers

s Must have a continuous current rating of 4000 A minimum
—— Gah be fess than 4000 A

rPeint Energy

T2

* If tvea transformers are i lled then this di t swateh is lted
and is ‘normally open’,
Figure 3
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CenterPaint Energy CenterPoint Energy
netviork transmission line netwark transmission line
M H

[4:)

A

fransmissien line
load flow
current

transmission line
load flow

os current

0 At
PR AN AW
vvu\,n

Afternative ‘¢’ customer 138 k¥ substation (“full loop”)
3 circuit breakers with 1 or 2 transformer
CB = circuit breaker
DS = disconnect switch

— Muost have a continuous current rating of 4000 A minfmum
—— Can be [ess than 4000 A

All disconnect switches only have arelng horns. Clroult switchers are not

used for manual switching of the network transmission line sections in this

caonfiguration. The cireit are used for 1 switching of the
line sections..

* If two transformers are installed then this DS is 'normally open’ or

‘nermally closed” depending on customer eperating preference.

Figure 4
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CenterPoint Energy

network transmission line

All disconnect switches only have arcing horns. Circuit switchers’ are not
used for manual switching of the netwark ransmission line seslions in this
configuration. The circuit breakers are used for manual switching of the

CB

A

fransmission line

load flow

cB

load flovs

transmission line

CB = circuit breaker
DS = disconnect switch

network transmission line sections.

CenterPoint Energy
netvark transmission line
B —

DS

Ds

Alternative ‘o’ customer 138 kV substation {*“full loop”’

4 circujt breakers with 2 transformers

= Must have a continuous current rating of 4000 A minimum
—— Canbe [ess than 4000 A

T2

Figure 5
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transmission ling
load flow

»

CentarPoint Energy
netvork transmission fine

™

Alternative ‘e’ customer 138 kV substation {“full loop"!
4 circuit breakers with 2 transformers

CB = circuit breaker
DS = disconnect switch

= Must Rave a continuqus current rating of 4060 A minimum

—— Can be less than 4000

All disconnect switches only have arelng horns. Cireit switchers® are not
used for manual switching of the netwark transmission fine sections in this

A

canfiguralion. The cirelit breakers are used for manual switching of the

netwverk transmission line sections.

L ams &

enterPoint Energy
etwork transmission line

20

Figure 6
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CenterPoint Energy
network transmission ine

customer site
internal ‘loop line’

Any customer connectlon from the “full loop™ substation or “loop tap™

L ion to the

transmission line

load fow

transmission line
load flow

CenterPoint Energy
network transmission line
M

ce

site

‘s tn

£

internal ‘loop line

D8

T2

== pJust have a continucus current rating of 4000 A minimum
—— Can be less than 4000 A

s, customer buses. or customer
lines {i.e. customer plant internal ‘loop lines’, etc.) are not required to be
4000 A minimum. However, operational scenarios alter a scheduled
outage of equipment in a customer substation could exist that would result
in transmission line load current flowing en 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 tess than 4000 A.
Therefore, CenterPoint Energy suggests that any customer site internal
‘laop Hne' and customer sile inlernal ‘loop bus' (except customer site
internal ‘radial’ line or customer transfarmer bus connection) be 4000 A

minimum,
Figure 7
4.5, The 138 kV customer-owned substation shall be designed for a short circuit current of 63 kA mms
symimstrical, with X/R ratic of 17, unless otherwise specified by CenterPoint Energy.
4.6, 138 kV cuslomer-owned subsiations which are conneeted direelly into or located within 2 miles
electric distance of a CenterPoint Energy 138 KV substation that is designed for a short cucuit current
of 80 kA rms symmetrical, must be designed to the same short eircuit current of 80 kA mus
symmetrical, with X/R ratic of 17, unless otherwise explicitly specified by CenterPoint Energy.
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4.7, The applicalion of key interlock systems is pot penmitied on customer-owned substation 138 kV
cquipment,

4.8, The customer’s connected load. generation and equipment shall be designed and operated to adhere
to the recommended harmonic limits of IEEE 519 and limits of voltage Hactuations and assosiated
light ficker of IRRT 1455,

49.  The costomer shall nol. withoul Centerl’oint Enorgy’s consenl, conneet or operate equipment that
prodoces voltage fluctialions, inlerference or distorted wave forms that adversely affect service to
other sustomers or that may be detrimental to the ConterPoint Energy tansmission system,  Such
squipmont includes, but is not limited 10, mators, are furnaces, capacitor banks, ete. The customer is.
oblipated to provide load and equipment information {i.c.. load mognitude, peak load, load profile,
amopnt of sell~ serve generation, foad characleristics, thotor starting data, load increase) for
CenterPoint Energy interconncotion study and devclopment of inferconnection requirements.
CenterPoint Energy may require the installation, on customer’s side of the meter, of suitable
apparlus er ather equipment designed specifically 1o reasenably limit such adverse elfects.

4.10. The customer-ovwned subsiation ground taat shall be designed For a short cireuit current of 63 kA rms
symimelrical with X/ ratio of 17 and duration of 0.23 seconds and comply with 1EEE 80 and [EEE
C2 (WESCY, Chround mat conneetions shall comply with TEEE §37. unless otherwise specificd by
CenterPoint Encrgy.

4.11. 138 kV customer-owned substations which ase connected direetly into or located within 2 miles
elsetric distancs of a CenterPoint Energy substation that is designed For a short cireuit current of 80
kA ms symmetrical, shall design (he ground mat for a short eirewit currenLof 80 kA rms symmetrical,
with X/R ratio of 17 and duration of (.25 seconds and comply with [ERE 80 and IEEE CZ.(NIESC).
Ground mat connections shall comply with [ELEE 837, unless otherwise specified by CenterPoint
inergy,

4,12, The customer-ownad substation direct lightning stroke shistding design shall comply with IEEE 998..

4.13. The customer shall seler to the current CenterPoint Energy tasiff tor vetail delivery service regarding
aitklitional wnformsion purlaining lo load balancy, inlermitlent clectrical loads and imitations on
athverse effects, equipment sensilive to vollage and wave forms, change in refail customer’s electrical
load, power factor. and testing of retail customer equipment.

s, AN
31, The customer shall provide = complete structural and foundation design package for the dead-end
struclures {supporting the CenterPeint Bneray transiission linss. connected to the customer-owned
subslation) and the mstrumenl transformer stands in accordance with Article 14 of this spuci{icalion.
The design package shall be sipned and sealed by a professional engineer repistered in Texas and
chall include design references/todes, compuler analysis, member design. conncetion design,
foundation design, soil ieporl, structural snd foundation drawings. and ail other information that
documents ihe design of the stucturets). ASCE 113, 2" Edition may be used tor guidance in (he
design of shructures inside the costomer-ovwned substation.
5.2, CenterPoint Energy transmission structures designated for ConterPoint Energy use shall be used
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5.8,

X

exvlusively by ChterPoint Energy and will fiot he nsed to suppott metomer squigment dnduding
cistomet-owned Zenerator leads.

Desigr shall be hasedupon loadings realistied ly combined to caise the mpst unfavorable effect upon
the sttucture or comppnent. Thi loads and aved oads spenified in Sub-Aricles 54 and 5.5 pf this
specification must beused. [fihe AISC LRFD méthodisused, the structursmnsthave 4 second order
elastic analygis (also called a Geometric Monlinear 4ndlysisy;

Structares shall mieet the Strenpth Requirements of 1EEE G2 (MESC), Gection 26, fit grade B
eonstruction,

The minitayn acesptablestrustural dedgn loading criteria shall be thetnors severe of the following
two rases (note the casesincorpurate loads up to 230° hinrizontd angle):

Case 1 - loe with, Cohourrent Wind Loading: Reference specification IEEE GZ (MESZ),
minitaun allowable strength factars per Section 26, Table 261-1; loading requirérents per
Section 25; Rule 250 B and Table 250-1; andloading componentsto beapplied to the siruetnee
shall he dccording to Figute 8.6 fthis specification, The staticwiraand phaseware oads shewm
inZase | inclide the required overload Factors, The 9:psfwind on the structurs must include
a 2.50 overdoad {22,5 psf) with: the approprate force ceefficient (Cy) fur each structural
thember,

r——b Transverse
-

T
— Langitudinal

S

; ’
M m T I

Wwind

Diracdan

Wind and |ce [ogds:are specified in Sectian 25 67 1EEE 42

Phasg wire
Ti=25.0 kih&/phase jungitudinally

Stafic wire
Si= 105 kipsiwire
farigiudinally
= B.7 Kipsiire
transy grsely
Sv= 0.8 kipsiwirey grtieally

Te= 144 kips/ighase transyersely

Ty= 1.8 Kipsiphase vertically

GASE] -Irewith concurrent Wind Lpading ~Ovethead
View Static wirs atid Phase wirs loading componesit
{Thistatic wire-and pha‘se wirg loads showninclude the regquired-overload factorsy
Figure §

52, Case 2 - Extreme Wind Loading: Reference specification; IEEE 02 {NESC) Section 25, Rule
Z50,Cymitatvim dlowahle strengfh factors per IEEE €2 (NESC), Section 26, Tahle 261-1;
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36

anil tijagnitnde atd direction of static wire dnd phasewire loading cpmponentsto bie applied
tor the stractire shalbeaccording to Figwed of this specification, The static wire and phase
ware loads. shown in Case-Z include the regquired CenterPoint Energy ovetload factérs. The
vand onvstructure 1oads is pplied inthe Transverse difection and must includeal, ! averdoad
fartor, CenterPoint Energy will providethe designated Extréme Wind velorify to'he used at
thiesite Sttuctural metnher shape Factors: shall beused from ASCE 74.

P Trahsverse

L ]
) e Langitutinal
wing - @ i » <
Hirection * =1 =

— - ; ot
’ i ’ © Tt l it g
= - F F ¥
T T Ti

Fiir Case 2 the following shall apply:

Basic Wind speed determined from wind mapfor, Exposure Satedory 1,
Risk Categary |, Design wind pressure equation and goefficients

per [EEE €2 (NESC) Rule 280.G in latest version

Pliase wire
Tr=22.0 kips/phasejongitudinally

staticwire
Bi=12.0 kipshire
[Bngitu girialby
Sr= 6.6 kipshwire
transyersely
Sw= 1.5 kipshwire v grlizally

Te= 105 kips/phase fransyersely
Ty= 1.4 kinsiphasey artically
GASE 2 - Exlreme WihdLoading —Overhead View

Btatic wire and Plase wire loading component
(Ths static wite ahd phiage-wire loads showninhclude the teguiredoverivad factors)

Figure 9

The requirements fof dead-end structures are as followes;

56,1 Gustorirer shidl design 4l atachindient points b4 ewsure that sufficient electrical clearance is

mantaited to the customer’s structurs ground and equipment. CenterPoint Energy will
extenid the phase wites to the fiestitern o1 customer's eqitpment or bus and will fuinish, owen
and riainita fndll necessary fittings for terminating thephase wires including the tower fittings,
suspension inslators, dead-end cdlamps and phass wire terminal fttihgs with HEMA CC 1
standard four-hole terminds (05625 i dameter holes, 1775 in. ceniters) for sftachment te
the fAirstiten of equiprmerit or husin the custimer -owned substation, CenterPoint Energy will
dso furnish stimup damps or other similar devices (such asahar on the NEMA pad that is
usedwith ACIS cohductors) on the phase-wiresas reqpired for forhection of surge arresters
aid potertial transforrers. Customer will provide agrounding conductor from the customer-
owned sulistation graund mat, wp the dead-end structure, fu the static wire pull-off plates,
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CenterPoint Energy will furnish. ¢wn and maintain all necessary fittings for terminating the
static wise and for connecting the static wire to the customer provided substation ground
conductor at the static wire pull-off plates including the tower fittings. dead-vnd clamps and
static wire terminal fittings for attachment to the customer provided substation ground
conducior.

56.2.  Customer shall provide pull-ofl plates for terminating the phase wires and static wires which
will accommeodate a minimuam of 1 in. pin. All pull-off plates must satisfy Equations 4.6-1
al 4.6-2 in ASCE 10, Details for division of ownership shall be in accordance with
CenterPoint Energy Drawing 004-241-04 Custorner-Owned Substation Line Termination
Standard.

5.6:3. The height of the dead-end shructure’s phase wire attachment shall be in accordance with the
Nationa!l Eleetric Safely Code (IEEE C2) or 40 fi. whichever is greater, unless otherwise
specitied by CenterPoint Bnergy. The stotie wire height at attachment shall be at a sufficient
elevation and pasilion to provide a shield angle to the cutside phase wires of 30° and 457
between two adjaeent static wires (see IEEE 142).

364, CenterPoint Energy will determine if the installation of fiber optic cable is required for
transmisgion ling proteetive selayving anior control pueposes, The Ober optic cable
installation will normally be installed underground from the transmission line protective relay
requiring fiber optic communication {i.e., relay located in the substation control cubicle) to
the base of the fisst CentarFoinl Energy ansmission ling structove outside the substation,
Linwever. should an overbead installation be required, additional loadings will be imposed
on ihe customer's degd- ¢nd structire.  Additional design information conceming the fiber
optic cable will be supplied by CenterPoint Inergy when overhead fiber optic cable is to be
wied. The connection for the fiber oplic cable is typically at least 8 feet from the nearest phase
wiry, Tan overhicad installation is required snd the (ther aptic cable canpot be accommodated
on the dead-end structure, a single pole must be installed in the customer-owned substation
10 transition the Tiker optic cable from overhead Lo underground.

36,5 If multiple dead-end bays are installed that share a middle column or support, the support
must b desizned Lo withstand the Ioads from the adjacent cireuits.

L.
-3

When high-side (138 EV) metering is tilized, the customer shall design, provide and install stands
for mounting CenterPoint Energy fumished mstrument transformers  (polential and  current
transtormers), The cusiomner shall alse design ansd build foundations to support the stands and
instrument tansformess. The designs shall be in accordance with Sub-Articles 3.1- 5.4 of this
specification. The extrems wind speed definad in section 5.5.2 shall be used with an appropriate
member and cyipment shape Lctor, The instrument transformer parameders to be used for the design
of the fnstrument transformer stand are indicated on CenderPoint Energy drawing 171-190-06, Since
the instrument Iranslormer may change in the future. the slond mounting surface for the nstrument
transformer must be adjustable or use grating fo accommadate diverse mountmg bolt patlerns. ta
groling is used for tie stand mounting surface for the insteument transformer, washer plates of
sullicient size and thickness Lo load up 4 bars must be used on top and bottom of the grating, Design
culealations showing the load transfer from the bolt (o the washer plates to the bars to the column
must be provided. The customer is responsible for providing the bolts and washer plates. The
cugtasner will design o mounting stand and foundation for the busricana wind speeds and overloads.
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6.1.

5.2

from Sub-Article 5.5.2 of this specification. If the AISC LRFD method is used. the structure must
have a second order elastic analysis (alse eatled a Geometne Nonlinear Analysis). The customer
shall limit the horizontal doilection of the potential transformer and currcnt transformer stand al the
instrument mounting haight o the mounting height divided by 100. The wind speed used for the
defllection mil shat{ be 80 mph.

6. SITECRIIERIA

Site prepatation and plot plon drawings shall be submitted to CenterPoint Encrgy for comment.
TFacilities that must be shown on this drawing include: dimensions of the customer-owned substation
wite, access roatlways, space between the customer-owned substation and access roadways, and
drafnnge Features such as culverts, ditches and detention facilitics (if required). Refer to Sub-aAuticle
14.1.1 of this specilication.

The customer ghall stake the lacation of the desd-end siniclures according to Figure 10, The owner
of the substation must submit drawings/documents specific to their substation 1o CenterPoint Energy
in aecordance with Article 14 of his specification. Thedrawings required by Sub-Articles 14.1.1 and
1113 of this sput‘:iﬁcminn should show the customier’s desired location for ConterPoint BEneray
phazes. CenterPoint Energy will review this information along with the customer-owned substation
location and ConterFoint Energy transmission line tower location and delermine if the cuslomer’s
desired Tocation for CenterPoint Enerpy phases can be: achieved.
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RACKS AT THESE LOCATIONS
Staking Requiraments for Typical Customer Substation
Figure 10
6.3. An al-weather accessroadbed capable of supporting heawy construction vehicles shall be provided
to the customer-owned substation. The areas within the customer-owned substations that need to
support heavy vehicular traffic should conform to A4SHTO H20 leading.
6.4, Access for CenterPoint Energy to attach its transmission line wires to the customer -owmed substati on
dead-end structures shall be provided by either:

6.4.1. A 25 & wide, leveled, and wnobstructed access outside the customer-owned substation site
from a main road to the CenterPoint Energy right-of-way and in front of the dead-end
stiuctures wath substation fencing amagimum of 20 & from the attachment point of the dead-
ends and a 13 f. (minimum) wide gate for access into the customer-owned substation.

642 A25f% wide accessinside the customer-owned substation from the substation access gate (20
ft. wide minimum) to the front of the dead-ends wath substation fencing a minimum o£25 &
from the attachument point.
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6.5, Access and space shall be provided for installation and future replacement ol high voltage equipment
including metenng instnment transformers,

6:6.  The design clevalion of the cuslomer-owned substation site. equipment and control cubicle should
take into consideration locating essential components above flood and storm surge levels.

7. HIGHYOLTAGE FQUIPMENT
7.1, The requirements for power transformers areas follows:

70,1, Transformers serving load shall have a.delts svinding for connection to the 138 kV system.
Power transformers shall conform to [EEE 57.1200. Power {ransformers should be
ayquipped with sudden pressure and low il level detection devices,

7.1.2.  Power transtormers shall have a mininum of two 600:3 A multi-ratio bushing cureent
transformuars (BCTs) per 138KV bushing. Fach BCT shall have TEEE C37.13 sceuracy C400
or hetter. Where applications requirs sdditional BCTs and/or different iatios. CenterPoinit
Energy shall provid tatios to support equipment purchase schedule. Thesecondary resistance
of power wranstormer BC'Ts shall not excoed 0.0023 ohms per tum. The power transformer
BCT sacondary maled continuous aurent shall ba 10 A minimum. The power transformer BCT
soling Factor (RuF) shadl equal 2.0

7.3, [igh-side surge amesters shall be provided i accordance with Sub-Article 7.4 of this
specilication,

714, The customer shall determine the need for, and it applicable, settings for a transformer tap
changer [t de-energized operstion {ne load tap) and autowalic on-load tap changer.
CenterPoint Encrgy recommends power transFormers be equipped with an aulomalic on-load
tap changer,

7.2, The requirements for cirouit breakers are as Tollows:

7.2.1.  Circuit breakers shall be of the tlree-pole, outdoor type, 138 kV nominal, in accordance with
IEEE C37.04.

7.2.2. For a “full loop costomer-owned substation. *loop tap™ substatiot. or a substation arranged
for future “full loop™ svrvice, the 138 kV cireuit breakers that are or will be in the substation
“loop” shall lave a continuous curcent rating of 4,000 A, an overload capability of 110 percent
of the rated eurvent for 2 hours and a rated solated capacitor bank current switching capability
of 600 A,

For eustemor-nwnud substations connecting to four or more 138 kV CenterPomt Encrgy
transmission lines, cirouit breakers may be required to have a higher continuous rating, The
three-phase symmetrical shorl elrodit curvent interrupting capability of all 138 KV cireuit
breakers shall be 63 kA rms symunetrical. The cated interrupting time of all 138 KV cireuit
hreakers shall be three cycles or less. In some applications, the installation of TRV shaping
capacilors may be required in order to aehieve the cireuit breaker interrupiing capability of
63 kA rins symametrical for line Faults, CenterPoint Energy shall determine the placement of
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724

7200

TRY shaping capacitors. when required for line faults.

Itach 138 kV circutl breaker shall be equipped with twa 4000:5 A muli-ratio BCTs per 138
KV bushing. Each cirevit breaker BCT shall have a relaying accuracy class of C$00 on (he
H000:3 A tap in ascordance with 1IEEE C37.13, The secondary reststance of the cireuit
hreaker BOT shall not exceed 0.0025 ohms per tura. The circuit breaker BCT secondary rated
continuous cirrent shall be 10 A minimum, The erreuit bresker BCT rating factor (R/F.) shall
equal 2,0,

For the replacement or addition of a 138 kV circuit breaker in dn exisling customer-owned
substatio that alrsady has other 138 KV direuit breakers that do not have a continuous current
rating of 4.000 A, the following applics 1o the replacement or addition cirenit breaker (i.e.,
the follewing requiretetit is to accotnimadate interfhice of the 4000 A replacement or addition
138 kV cireuit breaker with any existing circuil breakers that have 2000:3 multi-ratio BC1"s
in an existing-aubstation while maintaining the design capability for 4000 ampere operation
in the Tuture). Each replacement or addition 138 kV cireuit breaker shall be equipped wilh
two 3000:3 A multi-ratio BCTs per 138 KV bushing, Each cireuit breaker BC'T shall have a
relaying sepuracy elass of CR00 on the 2000:5 A tap (equivalent o C1200 on the full ratio
3000:3) in accordance with [EEE C57.13. The secondary resistance of cirenit breaker BCTs
shall not exceed 0.0023 ohmis per lum. Circnit breaker BCT secondary rated continuons
current ghall be 1 A minimum. Cirouit breaker BC'I rating factor (R.F.) shall equal 2.0

Two trip circuits shall be provided with independent 123 V DC control cireuits. I two trip
zoily operate o single armature, both coils shall be designed or marked in such a way as fo
prevent Uigir being conneeled ina manner that would result in the cireuit breaker nol iripping
in the event thal both coils are energized simultancousty.

"Trip divenil or close siseuit DC current shitll not execed {5 A (instantansous and steady state)
for the circuit breaker trip or close circuil. I elecromechanical prolective relays with DC
operated *target and scal-in® units are used in the substation, thon the cireuit breaker wip
gireuit shall not deaw Jess than 4 A DC cwrrent and a circuit breaker close circuit shall not
driwe less than 2 A DC current in order ensnire reliable “larget and seal-in" unit operation.

The DC negalive of a trip circuil shall ot be [used or use a circuil breaker inside the circuit
breaker contyol cabined,

Surge suppression shall be provided on cach trip and close coil. Reference CenterPoint
Energy 007-400-02 Specification for Remote Telemetry of 3 Customer-Owned Facility.

‘The cireuit breaker operating mechanism shail be both mechanically and electrically trip-free
in any position. For oil eiveuit breakers, 4 Intch check switeh shall be provided.

Circuit breakers with air closing mechsniging shall hove stored enerpy for at least 3 close-
open operations, Crreuil breakers with spring closing mechanisms shall have the spring
charging motor civeuit connecled to a 125 ¥ DU batiery source utilizing a DC supplyv. eable
dedicated for this purpose.  Voltage rollover from AC to DC shall not be installed tor the
spring charging molor eircuit for-cireuit breakers.

Gas cireart breakers shall have low SF6 gas pressure alarm and close inhibit contadts.
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The customer shall indicale on the relay and metering one-line diagram whether the low
8F6 gas pressure wiring is sel to “BLOTK TRIP? ar to “AUTO TRIP® the cireuit breakor.

7211, Cireuit bresker internal time delay cireuibry for reclosing shall not be utilized, Exiernal time
delayed aotomatie reclosing. when wtilized, shall be wired/connested dirsotly 1o (he cireuil
hreaker close eireuit, Extornal time delay for the cireuit breaker closing eireuil is to be provided
by the antarmatic reclosing scheme.

7212, The circuit breaker intermnal close and frip cireuils shall not go through a “local/remote’ control
gwileh in the cirevil breaker. However, il a eircuit breaker comes from the manufacturer with
a *localiremote’ conteol switch installed i the cireunt breaker, then the “remota’ contact of the
control switch that is.wired in series with the close and trip civeuits must be “shorted out” or "by-
passed”.

7.3, ‘The requirements for air break switehes are ag follows:

1.5.1.  Pransmission line disconncot switches and all disconnect swilches in the customer-ovwned
substalion *loop” shall be of the outdoor, three pole, gang operated type rated 145 KV nominal,
and shall have minimumm continueus curret raling of 4000 A, an overload capability of 110
percenl of rated current tor 2 hours and a rated minimum withstand capability of 164 kA peak
For at Jeast 1.5 seconds, Disconnect switches that are not in the substation “loop® (i.c..
transformer by ph-side disconneet switch) may berated for less than 3000 A continuous, but must
have o raled mipimum 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 lo four or more CenterPoint Enorgy 138KV transmission lines, contact CenterPoint
Iinergy for the required rating of swilches.

732, Transmisston line disconnect switches are required for all subsiation Lypes.

73.3.  “Loop ap” sulstations must be configured and designed with equipment to permit switching
for the seheduled outage of cither transmission line seetion without interrupting service to the
customer’s load. An interrupting devics attached to a disconneet switch ina “loop tap” substation
lor transmission line lond bresking, leop switching or fne dropping 1s not acceptable.

7.3.4.  CenterPaint Tnergy does not require any 138 KV disconnect switch auxiliary contacts except as
indicated in Sub-Article 9.1.5 of this specification.

7335, Grownding switohes are not permitted on 138 KV equipment. A “prounding stud” or fabricated
attachment for the application of lemporary grounding cables may be installed if desired.

74, The requirenients Tor surge arresters are as follows:

741, Surge srresters inust be installed on 138 kV power transformers and in the substation on the
incoming transmission line positions Lo proluctsubstalion 138 KV equipment including 138 kV
coupling capacitors, line traps. instrument transformers, eireuit breakers, ole,

7472 Al surge arreslens shall be metal oxide type, 108 &V class minimum, with a minimum
required maximum cohtinuous over-voltage (MCOV) raling of 88 kV. The minimum
required encrgy absorplion capability is 7 kilojoules/ KV ol MCOV rating, The surge arrester
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must havea a minimum required pressure relief capability of 63 kA rms symmetrical (or shont
circuit current rating of 63 kA rms symmetrical), Tn addition to meeting the CenterPoint
Energy minimum requirements, a surge amester with well-designed directional prossure relial
pots can provide a benefil. In the event of a surge arrester internal short circuit, a surge
amuster willi well-designed directional pressure reliel vent ports, and with (hie vent ports
pointed in the appropriate direction, can minimize the possibility that the ionized gas emitied
from the surge acester will propagale into a multiphase fault and can minimize the possibility
of the ionized gas, and possibly other materialy emitted from thie surgs amestér from causing
damage lo olher sywipment.

743, Al138kV surge amesters must be connected with a-copper bond wire from the bottom fange
of (e arrestor (o the substation ground mat. If the customer desires to allow for grading /
léakage current memitoring, the surge arresters may ba mounted on plates using insulated
spacers ond assoctoled hardware, The insulaled copper ground conductor from the boliom
Hange.of the aivester must be isolated from any other ground until it passes the point where 3
tong ammeter reading ean be taken, The independent, insulated ground leads should be
adequately marked to indicate A, B, and C phases.

7.5, The reguirements forcoupling espacitors or €VTa mnd line toners are as follows:

7.5.1.  CenterPoint Energy shall specily vendor and vendor style number for ihe coupling capacitar
or OV deviees that are used for transmission line protective relaying or CenterPoint Energy
supervisory conirol and dala acquizition (SCADA) remote telemetry moniloring of
CenlerPoint Energy transmission lines sccording to CenterPoint Eneray provided bill of
malerials, CoiterPoinl Encrgy shall speeify vendar and vendor style number for the line tuners
that are vsed for transmission line protective relaying according te CenterPoiiit Energy
provided bill of materials.

752 Thelinetuner must be mounted at a level suitable for adjusting and testing while standing on
the groiind, The line tuner must be mounted 4t the base of the coupling capacilor stand to
minimize the length of the carrier lead-in conductor connected between the line tuner and the
coupling capacitor lo rechies the stray capacitances and leakage to ground that will increase the
losses of the tuncr and aleet the bandwidth,

7.3.3.  The coupling capacitor or V1 shall nof beused (o structurally support the line trap, Refer
to Sub-Article 7.6.3 of this specificalion.

7.6, Thevequiremnents [or linetraps areas follows:
7.6.1.  CenterPoint Encrgy shall speeify vendor and vendor style number for line trap devices that
are used for iransmission fine protective relaying according to CenterPoint Energy provided

Bl of malerials,

76.2.  The hing trap shall have o mintnum continuous cirrent rating of 4.000 A, and an overload
capability of 116} percent of the cated corrent for 2 lours.

75,3 'The line trap shall not be structurally supported by a coupling capacitor or CVT. Reftr to
Suby- Article 7.5.3 of this specification.
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§. CONTROI CUBICLE,

8.1, The control cubicle shall be a pemanent, weatherproof structure construcled on a conerete
foundation and scheduled for completion well in advance ol'the remainder of the substation to allow
Tor adequite cheek outand testing, The ambient conditions inside the control enbicle shall not exceed
32°C (90°F) ancl §5% relative humidity. Adequate lighting shall be provided.

8.2, Wall space {or metering boxes shull be providod in accordance with Sub-Article 9.1.3.1 of this
spevification.

8.3, IfCenlerPoint Encrgy lias specilicd thol lransmission line protective relaying with power line carvier
and/or fiber opﬁc contgimication is utilized, power line carrier transmitterireceiver sets shall be
procured by the customer aceording to ConterPoint Energy provided bill of material and/or the
customer will provide wall spacs ot floor space for a CenterPoint Eneray provided fiker optic cable
distribintion bex,

§4.  The customer shall provide space for the CénterPoint Energy remole {elemetry equipment that will
be installed in accordance with Sub-Article 12.1 of this #pocification,

$3. A separate 120 ¥V AC. 20 A cireuil shiall be provided to each of the following: (a) one of the metering
boxes, th) the power line camier equipment Tocation, and {c) the SCADA RTU cibinel (sue
CenterPoint Eviergy 007-400-02 Specitication for Remote Telemetry of a Customer-Owned Facility).

86 One 120 ¥V AQ, 200 A outlel Jor prolective ralay testing cquipment shall be located near the
transmission ling protective relays in the substation control cubicle,

8.7 Aseparate 130 VDG, 15 A civeuil shall bs provided (o ecach of the follnving: (1) one of the metering
baxes, and {b) the SCADA RTU cabinet (see CenterPoint Duergy 007-400-02 Specification for
Remole Telemictry of a Customer-Owned Facility),

§.8. W CenterPoint Energy transmission line fault location traveling wave system (TWS) squipment is to
be installed, CenlecPoint Energy will provide requirements.

9.
9.1,  The requiremente for metering arc ag follows:
9.1.1.  Any part of the metering systemn that is nstalled by the customer or his apent shall conform
to ANSLC12.1 at minimuin, unless otharwise spesitied by CenlerPoinl Energy,
9.1.2.  The costomer shall submit o one-ling diagram of the proposed substation configuration to
CenterPoint Enorgy in accordance with Article 14 of this specification. CenterPoint Encrgy
will desienate on the ons-line diagram the location of all melering instrunent (ransformers
{including, withoul limitation, quantity, trans(ormation vatios, voltage class - high-side or
low-side and ratings). The melenng instrument transformers shall be connected to the
transformer low-side or to the 138 kV substatien bus by the customer as specified by
CenterPoint Encrgy.
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CONGUTY TO.CUSTOMER'S
TOMM, CABINET 1BY CUSTOMER) ~___

913, Metering buxes shall be lycated inside an environmientally controlled cubicle.

Each métering box is 30 itiches wide, 42 inches high, 132 inches deep, welll mminted
add approximately 36 inch from the floor. Wall space 3.0 f. wade and 8,0 & tugh
meanted from the foor with 4.0 & {from wall) front clearance shall be provided for
install ion and teaintenanc e of each inetering bow as Hustrated in Fignre 11 Weteting
‘bozes will be furnished by CenterPoint Energy and instslled by the customer. The
smmber of metering boxes will be determined by the metering scheme to beused

5131

2-1.5" G CONDUITS
(BT CUETOMER PRI
VT

CONIF EO0 BREMER
CONTACTS Y CURTOMIY _

CONIUIT 10 CUSTOMER'S
PANEL FOR 120V AC AND
R ——, T30V DG DEDICATED CKTS [BY CUSTOMER)
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BOX [BY CUSTOMER). THIS BY GNP

BOX 15 REQUIRED IF AND
INSTALLED |

CUSTOMER IS B CHEte

CONNECTING SPLIT-CORE

CT METER SYSTEM

{EUSTOMER OWNED

EQUIPMENT}

|

o g

247 X 24 BO%
PROVIDELD 3y Lids
AND ST ED

! By CUSTOMER}

< COMMPOWELR CABINETY

: CONDUR TO CHP
TELECOHM BOARD

e

ey

Typical Layout of Meter Boxes

Figure 11

9132 A custdrier requesting metering data shall provide all conduits and wiring necessary
to connect to ameter comm/pewsr box provided by CenterPoint Energy and-mounted

an the raeterifig install ating.

The custorier shall provide 4 conduit fom the CedterPoint Enerdy tel écom board to
the fmetering comra/power box.

8083

914, CenterPoint Energy personmel wall inake dl sieter gormections. For metering - equipment

details, consult the CenterPoint Energy project representative.

When high-side metering s used in a “full loop” atemative ‘c’ or aliematye ‘3 type
mitistati on(see Figure 4 and Fimire 5, the cistorner shall provideand wire fwo amiliarys Sia
contacts front the aroutt breaker between the two transmission lities ¢ 47 sircmt breaker) and
a dngle auxiliary ‘524" contact for each of the other two transtmission line drcuit hreakess
{'B and *Q drouit breakers) to the CehtefPoirt Energy high voltage metering hoz Alsn, in
w full loay™ alternative *t type substation (see Figure 4) with two transformer subistation,
two dixiliaty *394° conitacts shall be provided onthe discohnect switch between tran sforra érs
and wired to the CenterPoint: Energy tigh voltage sietering bhox, When high-sidefistering is
used irra*full loop™ dternative *¢” type swbstation (see Flgure ) the custorner shall provide
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and wice a single ausilimy *52a° contact for each of the other two transinission ling cireuit
breakers ("A", “B’, *C" and T circuit breakem) to the CenterPoint Energy high vollage
metering box. Whenhigh-sidemetering is used ina “loop tap” altermative “b° type substation
(see Figure 3), the customer shall provide two auxiliary *89a° contacts [rom the disconnect
swilch located in the substation bus hetween the transnussion line connections and a single
auxiliary *52a° contact from cach of the cireuil breakers, The customer shall provide and
install cable from these contacts 1o the metering location (routed via the protective relay
panels)Tor “rollover” of the metering potential to a second set of potential transformaers.

906, When low-side metering is ulihzed, as determined by CenterPomt Encrgy, cuslomer shall
provide and install 138 kV CVT devices in accordance with Sub-Article 7.5 of this
spoeification.

02, The requirements for swilchgear mounted metering instrumoent transformers are as follows:
2| 2 2

921, Where low-side melering is used, as detenmined by CenterPoint Energy. the customer shall
install ConterPoinit Enetgy specilied meétering instrument transformiers in their swvitchgear.

9211 The cuglomer shall purchase and install the CenterPoint Energy specilicd melering
instrument transtormers.

9.2.1.2 Original certilied test data shall be provided to CenterPoint Energy for each metering
insirument trapsformer nstalled,

922 Metering current transformers shall be localed in the incoming main breaker cubicle.
The muterng current iranslormers shall be installed by the customer.

9.2.3,  Melenng polential iranslermers shall be located in roli-out boxes. The potential transformers
shall be installed by the customer,

9231, Thesecondary windings shall be used only for CenterPoint Encrgy metering.
9232 Polentia) transformers shall be equipped with. ) A current limiting primary fuses.

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

w
.L\J
‘Lll

CenterPoint Encray shall supply cable for all metening instrument transformer sccondary
connections, The costomer shall pull the CenterPoint Energy provided cable. CenterPoint
Encrgy shall make all metering mstrument iransformer seeondary connections.

9.2.6.  The customer shall supply copper ground wire from the customer’s switchgear to e
CenterPoint Encrgy moter box,

93, The requirements for 138 LV motering nstrument transformers are o3 follows:
931, When 138 XV metering &5 wed, CenterPoint Tnergy will furtish all 138 kV metering

instrument transformers (i, separate 138 kY “lrec-slonding” current and  potential
transformers) vequired for CenterPoint Taérgy revenue metering or BRCOT Polled
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Setllement metering (“EPS™).

et
a
o

CenterPoint Energy will mount the instrument transformers on stands provided by the
eustomer i sceordance with Sub-Artficle 3.6 of this speulu..umn The substation layuul and
logation of the 138 kV metering instrument teansfoemers shall ingorporate the requirciment of
vehicle access up to the instroment transformers for installation. testing and future
replncement (i.¢., vehicle accuss nol obstrucled by substation bus, cable [r.‘t_v‘ ete.). The
customer shall farnish flexible connections from the subsiation bus to the instrument
transformers avith NEMA CC 1 slandard four-hale terminals (0.56235 in, diameter holes on
1.75 in. centers). CenlerPoint Energy porsonnel will bolt the fexible connuclions lo the
mstrument transformenrs,

9.3.3.  The customer shall utilize rigid galvanized steel conduit, Hexible metallic conduit and pull
boxes, including pull string. for the cables/conductors from the melering instrument
teanstormers to the metering hox location.

©93.3.0.  For cach set of current or potential transformer stands, 1,30 in. rigid galvanized stesl
vonduil shall be used 1o connect the individua! insirument ransformers to a common
Jjunction box for this set of instrumsat transformers (Le., one common junction bex for
cach sot of curvent or potential translormer stands) Jocaled on or near the base of one
of the Instument transformer stands. The 1.50 in. conduit shall terminate within 12 1n,
from the top of each ingtrument wransformer stand. A 2.00 in. rigid galvanized steel
conduit shall be used Nom each common junstion box located at the base of one of the
instrument fransformer stands to the metering box.

93.3.2. Al 2.00 in. rigid galvanized stee! conduit shall terminate ot the base of the primary
meloring box. No mors thag four conduits are to be terminated in a metering box.
Conlact CenterPoint Encrgy i additional conduits are required.

9333 Tlexible metallic conduit ghall be used as needed to complete the installation to the
ihstrument wansformers, cofimen junction boxes. and the metering bos(es):

934, Pelential ransformers for revenue metering located in the 138 kV substation yard shall be
fumished and installed by CenterPoint Energy on fustrument transformer stands provided by
the customer. The potential ranstormers will be rated 80.500/115-67.08 V for usc on 138 kV
grounded neutral syslem in sccordance with IEER (57.13.

9341, The potential transformers will have three sceondary windings (i.e.. *X7. *Y". and
“7, The “X"and “Z7 windings will be used For transmission hne protective relaying,
SCADA and the enstomer’s cquipment. "The Y™ winding will be used exelusively for
CenierPoint Tnergry melering,

9342 A minimem 16 inches wide. 14 inches high. 6 inches deep polentisl transformer
vomman junction box and secondary Fuses shall be provided and installed by the
customer and located at the base of one of the potential transformer stands. Each
secondary winding shall be separately Tused at the potential transformer junction box to
provide eirenit isolation and shortt circuil protection; except that neutrals shall not be
fused (brass or copper dummy Tuses required).
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9343, CenterPoint Energy shall supply cable/conductors for the potential transformers Y™
winding secondary connections. The custemer shall supply cablereanductors for the
potential transformers “X and ~Z" windings sccondary connestions. The customer
shall pull the CenterPoint Energy provided cable/conductors and customer supplied
cablefconductors.  CenterPoint Energy shall make (he potential transformers Y™
winding secondacy connections, The customer shall make: the potential transformers
SKT and Y47 windings  seoondary  conneclions.  The  potential  transtormer
cables/conductors shall be connected ag shown on CenterPoint Energy drawing 381-
$00-01 138 LV Polential Transfonmer Schematic and Wiring Diagram,

9344, The polential transformer primary shall be wye connected with a solid ground
conneedion a1 the polential tans{ormer tocation. The potential transformer sceondary
windings shall be wye eannected with one neutral conductor per set of “X” and *Z"
wintings carried to the teansmission line protective relay panel and another neutral
conductor For the Y™ winding will be camried to the meter box, as shown on
ConterPoint Energy Drawing 381- 500-01 138 kV Patential Transformer Schematic
and Wiring Diagrem. These rieutral conductors shall be grounded at the {ransmission
line protective relay panel and meter box only.

9345, I any 138 KV polential trans{ormer 3" o =77 winding of any phase i1s not used for
any relaying. SCADA or customer’s equipment, the secondary “37 terminal of any
unpsed winding must be connected {0 a conductor thot {8 grounded at & panel in the
eontrol cubicle.

23.5.  Melering corrent trapsformers focated in the 138 KV substation yard shall be fumished and
installed by CenterPoint Energy on instrument transformer stands provided by customer.

9351, CenlerPoint Encrgy shall supply cable for the melering current transformer’s
secondary conneetions. The customer shall pull the CenterPoint Energy provided vable.
CenterPoint Energy shall make the metering curent ranstonuer's  sccondary
connections,

9352 Amimimuam 16 inches wide, 14 inches high, 6 inches doep current transformer common
Junedion box shall be provided and installed by the customer and located at the base of
one of Uhe current transformer stands,

9:3.6:  The customer shall pravide a copper bond wire from the ground mat to the casc of each
instrimnent transformer. The wire shall be sized ¢qual to the pround mat. CenterPoint Encrgy
will terminate and connect the wire al the instruntent transtoriner case,

0.1, Morsen Fonaz Shawmut type A2Y, AZK or A2D or LitteHuse type KLNR fuses shall be used for
frsing ofthe 138 kV polential transformers sccondary relaying and melering circuits of lesa than 250
¥ AC as follows:

aym

111, 138 &V potential transformers secondary “X* winding and “Z7 winding shall be fused with
30 A Tuses at the potential transformer junction box in the yard except that neutrals shall not
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be fused {brass or copper dummy flises required),

10.1.2. 138 kV potential translomers secondary Y™ windings shall be Tused with 60 A fuses ol the
potential transformer junction box in the yard except that neutrals shall notbe fused (brass or
coppor dummy fuses required),

10.0.3. 15 A fuses shall be used for protective relaying potential branch cireuits.
1004, 6 A fuges shall be used for instrumentation potential branch.cireuits.

(0.2 Messen Fervaz, Showmut type A2Y, A2K or A2D or Littelluse type KINR fuscs shall be used for
tusing of 138 &V coupling CVT secondary relaying and instrumentation civeuits of less than 250 V
AC a5 follows:

121, OV secondary wiudings shall be fused with 6 A secondary fuses at the CVT junction box in
the yard except Ul neulrals shall not be fused,

1422, 3 Aluses shall be used for protective relaying potentisl branch cireuits.

10.3. Nersen Ferraz Shawiut type A2Y, A2K or A2D or Litteliuse type KLNR fuses shall be used {or
Fusing of relaying DC circuils of luss than 230 V DC s follaws:

10.3.1.  The tip cjrevil connection from the control cubicle panel to esch 138 kV breaker trip cail
ghall be fused with a 15 A pancl mounted fuse located on the appropriate contral cubicle
panel,

1.3.2. 30 A fiises shall be used For the CenterPoint Energy SCADA controf pasitive.

10.4. The voltage drop From the contro] cubicle to thetrip eircuit at the cireuit breskers shall not exeeed
10% of rated battery voltage under normal expected operating conditions.

1341, With outdoor cirenit breakers-and indoor protestive relay and control panels. a routing method
heroin called “radial®, shalt be used since the de circuitry o the eireuil breakers vadiates
ontward from the control cubicle. Routing of the conductors is from the de supply to the
pratective relay and control pancls or switchboards and then on fo the circuit breakers,
Pasitive: and negative conductors are carelully wouted together so that sudden changes in
current. such as those frow tripping a cirenit.breaker. do not result in large magnetic coupling
ie other contral and measuring conductors. The effucts of external magnetic Tickds tend to
cancel when the “go™ and "return” conduclors are in close proximity, All wices of a circuil
should be contained in the same cable so tht ] are affected similaly by any inductive

coupling,
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INDOOR DC SUPPLY AND PROTECTIVE RELAY PANELS
—i—
I
-— -— -

&= PR == PR -— PR
A+ CB AUXILIARY POWER
CB: CIRCUIT BREAKER
FR: PROTECTIVE RELAY

TRIP COMTACT
TC: CB TRIP COIL
528 CB AUXILIARY SWITCH
| |
o 523 = 52a = 52
. i i A
NOTE: B e AL 1ol T
DC PROTECTIVE DEVICES i :
{FUSE, PANEL BREAKER, O0R | OOR | OUTDOOR
ETC.} NOT SHOWN CBT | cB2 | CB3
Figure 12
11. G

11.1. Thecustomer will procure and own all the protective relaysin the substation. & “full loop™ substation
configuration requires 138 KV transmission line protective relaying (including transmission line
protective relay communication channels), 138 KV fransmission line automatic reclosing and local
breaker failure relaying for all 138 &V crewt breakers. CenterPoint Energy wall specify in abill of
materials, asindicated in Sub-aArticle 11.3 of this specification, the protective relay style numbers for
the multifunction (.6, 138 KV transmission line protective relaying, circuit breaker automatic
recloging and local breaker falure relaying) microprocessor 138 'V transmission line protective
relays. [fthe customer desiresto install single function protective relays that are dedi cated for breaker
failure relaying, then the customer must consult CenterPoint Energy during the devel opment ofthe
relaying and metering one line diagram regarding which relays CenterPoint Etiergy personnel will
calculate relay settings, apply the settings and test. CenterPoint Energy will specify in a bill of
materials, asindicated in Sub-Article 11.3 ofthis specification, the manufacturer and protective relay
type for the single function protective relays that are dedicated for breaker failure relaying
CenterPoint Energy will calculate and implement relay sethings for customer-owned 138 k'
transtei ssion line protective relays, for single function protective relaysthat are dedi cated for breaker
failure relaying for only the circuit breakers that swatch the CenterPoint Energy transmission lines
and for custoraer-owned 138 KV relays installed to prevent back- energizing CenterFoint Energy’s
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lransmisston system from generation installed on the low-side of customer power transformers.
CenterPoint Bnergy will nat consider customer requests for programing addifionsl items in the
iransmission line protective relay [or customerns use (.., telay elemenis. inputs or outputs, ete.). The
customer may requast information be exported from the transmission line profeclive relay that are
CenterPoint Energy’s standard programing of the relay (i.¢,, metering vatues, events, relay elements,
nputs or outputs, ete.) via a communication portto the CenterPoint Bnergy SCADA RTU, On 4 case-
by-case basis. CenterPoint Energy may issue scttings lor other customer-owned relays. In
acoordance with Sub-Astieles 11.2 and 11,3, and 11,5 of this specification, the customer will propose
138 KV bus, 138 KV trapslormer protective relay schemes and, for “full lgop™ substation
conligurations, breaker Gulure relaying for all civeoit breakers that do not switeh the CenterPoint
Ensrgy transmission lines, The customer shall submitto CenterPoint Energy the customer calculated
relny setlings fovand allow CenlerPoint Enurgy to observe the functional testing of, the 138 kV bus
and 138 KV transformer prolective relay schemes and breaker failure relaying for alf circuit breakers
that do not switeh the CenterPoinit Energy transmission lines.

1.2, Protective relaying for alements that compase the 138 kV facilities (i.e. 138 KV transmission lines.
138 kV buses, 138 kV power {ranslormers, ete.) shall consist of two independent schemes [or the
pratection of each element, The protactive relays associated with the fust seheme shall be connected
Lo a different set of eurrent transformers than the relsys assoeiated with the sccond scheme. The DC
branch cirouit aszouialed with one velaying scheme (i.e., relay power supply, input, outputs, ete.)
shall be a different DC branch cirenit than the DC branch cireuit associated with the second relaying
scheme (1., independent DC braneh cireuit). 1ach of the two schemes shall energizeboth trip coils
of a cirenit breaker wsing appropriate DC sepuration and separate output contacts,

11.3: To ensure coordination with-other (runsmission system protective relaying for a “full loop™ substation
configration. CenterPoint Energy will lurnish typival AC and DC schematics and 8 minimum
required bill ef materials for the protective relay style numbers (or the multifunction (Le., 138 kV
trangmission Jine protective relaying. circuit breaker automatic reclosing and local breaker failure
relnying) mdcroprocessor 138 KV transmission line protective reloys including protective relay
coranmunication channel cquipment, The customer shall indicate the CenterPoint Energy specificd
Uransmission line prolective relaying schemes and proposed relaying schemes lor each 138 kV bus
tineluding 138 KV wansformer high-side bus) and transformer protection on a subsiation relaying.
and metering one line dingram. Once CenterPoint Encrgy has reviewed these schemes. the customer
shall sulinit the appropriate relaying drawings and customer’s bill of materials to CenterPoint Energy
{or functional review. Afier these drawings and the bill of materials are reviewed by CenterPoint
Energy. the customer shall order the appropriate equipment and install these seheimes. CenterPoint
Energy personnel will talcuiate set points (or the multifunction microprocessor 13§ KV transmission
ling protective relays, apply the settings and test the transmission line protection relays after the
wustomer ras completed point- to-point wiring checks ol proteetive relaying and contrel pancls and
verified protective relaying control cirowits by performing functional trip and close lesting as
duseribed in Article 16 of this specificaiion. The customer shall caloulate sel points for the 138 kv
bus and transformer protection rélays and submit this information o CenterPoint Frergy for review,
After CenterPoint Energy has reviewed the 138 KV bus and transformer protection sel points, the
customer will apply the setlings and test the relays after the customer has comploted point-to-point
wiring checks of protective relaying and contrel panels and verified protective relaying control
eireuils by pesforming functional trip and elose testing as deserbed m Article 16 of this spectfication,
IT SHALL BE TIHE 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 Sync Panel consists
of a synchroscope, a volimeler and threesyne lights, The *Syne Panel” typically conststs of & small
subpanel mounted on hinges (o one of the substation protection and control panels and must be visible
from the location of the 138 kV cirouil breaker control switehes. Other arrangements may be
acceplable (1.6, *Syne Panel” componunts mounted on the same protection and control paned that all
of the 138 kV cireuil breaker condrol switches are mounted on). CenterPoint Fnergy will specify the
Syne Panel’ requirements in a bill of inaterials referenced in Sub-Adicle 14.1.2 ol this specification.

11.5. For “full loop™ substationg ecquipped with transmission line protective relaying, the current carrying
capability of the components in the protéctive relaying schemes (relay devices, auxiliary current
transforners, monituring devices, current fest switches, terminal connectors, switehboard panel
wiring, cable, ele ) shallmeet a minimum continvous secondary cureent rating equivalent to a primary
continuons ampere rating of 4,000A and 2-hr emergency ampere rating of 4,400, unless othenwise
specilied by CenterPoint Energy. For substations with four or more 138KV transmission lines, the
conlimous and 2-hr emergeney ratings of this equipment may be required to be greater than these
willues.

11.6. The (ollowing areminimum reguiremients for 138 KV bus and tiansformer protection:

11.6.1.  D3us proteciion shall include twir independent ihstantaneous bus differential protective relays
{dlevic Tunction 8§7). A pewer iransformer copnected to a bos position will utilize the same
two sets of power transformer higli-side BCTs (Sub-Article 7.1.2) for both the bus ditferential
proleclive relays and the power transformer protective relays {Sub-Article 11.6.2). For a
Figure 2 substation configuration, instantaneous overeurrent protective ralays (device function
50y may be utilized for protection of the bus between the 138.kV circuit breaker and the 138
KV transformer high-side.

11.6.2.  Tach power tansformer shall bo prolected by two protective relays. As a minimum. one of
the power iransfomer protedtive relays shall be a transformer differential relay {deviee
Tonetion 8717, which shall be connected to one of the two sets of power transformer high-
side BCTs und the other power transformer protective relay shall have instantancous and time
ovetenrent relay (device function 50/51) which shall be connected to a different set of power
transformer high- side BCTs than the transtormer differential relay. 16 two multifunction
microprocessor current differential protective relays are utilized. CenterPoint Energy
does nwol objecl to  the implementation of both a transformer differential funetion and «
teanslormer instontaneous/liow overcurrent function in each of the two protective relays.

116,23, Thethree-line ACschematie drawing(s) showing bus diflerential protestive relay connections
and tramsformer protéetive nalay connections should clearly indicate polarity markings on all
current transTormers and all proteclive relay current mnputs.

1164 Power lransformer sudden presswe relay and ail level device(s) should be connected for
alarming and tripping. The sudden pressure rélay and oil level device(s) should be connected
to a different, independent DXC Branch cirenit ian the transformer dilferential relay,

11.6.5.  I€ auxiliary 1olays (device fundlion 94) or lockout relays (deviee function $6) are used for
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tripping. then two independent relays are required for each tripping zone. The ausiliary relays
aor tockout relnys should be connecled to different, independent DC branch circuits,

(L7, All 138 kV circuit breakers connecled to a new 138 kV “full loop™ substation are required to
ingorporate loeal breaker fatlure relaying, Local breaker Dallure relayiog may be required for cach
V3R LV cireuit breaker al existing substations when deemed necessary by CenterPoint nergy. When
practical, the profective relay perlorming the bréaker Failure Ganction shall direetly tnp all appropriate
138 kV encuitreakers {i.e., not uilize an auxiliary relay, a lockoul relay or another protection relay
to {rip the appropriate 138 &V cireuit breakers). CenterPoint Energy personnel will caleulate set
points, apply the seltings and test the broaker {ailure scliome if'it is incorporated in transmiission line
protective relays, If the custemer desires to inslall single function protective relays that are dedicaled
for breaker balure relaying, then the customer must consult CenterPoimt Energy during the
developinent of the relaying dand metering one line dingram {deseribed in Sub-Article 14,1.2 of this
speeilication) regarding whuch relays ConterPoint Energy personnel will caloulate sel points, apply
the settings and test, CenterPoint nergy persannel will caleniate set poinis, apply the setlings and
test the breaker failure scheme if it {5 incorporated in single function profective relays that are
dedicated for breaker failure relaying but only for the circuil breskers that switch the CentarPoint
Energy transmission Hnes. Testing of the breaker failure scheme i relays set by CenterPoint Energy
will oceur afier the customer bas completed the installation and has satisfactorily performed the
qystem opermtional tests provided in Article 1§ ol thiy spevification. IT SHALL BE TIE
CUSTOMER'S RESPONSIBILITY TO INSTALL ALL WIRING AND PEFORM ALL POINT-
TO-POINT WIRING CHECKS AND CORRECT ANY WIRING ERRORS.

1.5. The following are specilied for connections pertaining to protection and control cables:

11.8.1.  Connections from one panel to another panel shoutd be made from the terminal blocks-on one
pangl o teminal blocks on {he other panel (rather than direetly from a device on one panel
to o device on a dilferent panel)

11.8.2.  Protection and control cables should be. color-caded and clearly marked (o factlitate wwire
checking and troubleshooting.

11.8.3.  Cument ransformer secondary cables shatl be grounded ouly at the relay pancls on the non-
polarily gide of the wye-connected current transformer.

11.9. CenterPoint inergy encourages the use of sequence of evenls recorders (SERs) and digital [ault
recorders (DFRs). The application of these systems inrvolves trade-ofTs between the desire to momtor
and record g5 much wlormation s possible and the need to minimize the number of devices in
protective relaying citouits Lo ehsura reliable operation, Anycustomer plaoning to install one of these
systems is vneturaged {6 discoss (heir applicstion philosophy with CenterPoint Encrgy carly in the
praject and to shaw these devices in the appropriale relaying and SCADA AC and DO schematies
when those drawings are submitted for CenterPoint Energy review,

.10, Customer-owned Intelligent Blectronic Devicss (IETk) with settings maintained by CenterPoint
Energy (i.c. prolective relays nssocialed with CenterPoint Engrgy transmission netwoik) are not
allowed to be moniiored direclly by the cusiomer. The data from these TEDs can be provided 1o the
eustomer from a serial port on the CenterPoint Enerpy SCADA R1U.
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11.10.1.  The customer Is permitled to conneot directly {rotitable or non-routable communications) to
[EDs with setlings nol maintained by CenterPoint Energy including SCAD A clectronic
melers and microprocosson relays.

11,11, The bllowing we specilicd for protective relsy communisation channels:

11013, If thé vansmission line protective relaying utilized requires power line éarrier
communicalion, the power line camrier transmitter/receiver sets shall be located inside the
subslation control eubicle. Thie associated power line carrier coaxial cable utilized for making
the conneetion from the substation control eubicle to (he fine tuner located near the 138 kY
coupling capacitor shall betype RG-8/U, 11 AWG, stranded (7/19) bare copper. polysthylene
dielectric, 50 ohin nominal impedance, with polyethylene outer jacket. (Note: IFan alternate
cable is used, an outer jacket with “Excellent™ ot “Outstanding™ water resistance 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 be run as direetly as possible
between this line lpmer and 1he coupling capacitor base housing, The single conductor must
be 4 AWG stranded. 5 kV, non- shielded, XLF insulation. The single conductor must be
mounted on insuladors and fed thiough bushings al cach end, The single conductor insulation
should be unbroken between its ends to maintain low leakage. The single conductor must not
be directly up agamsl or iouching the coupling capacilor support column or other metal
components. The insulated single conduetor lead-in ean be installed n a PVC or othier plustic
eonduil which should be supported on stond- offs or ingulators.

11.11.2. When power line carrier commurication is ulilized. CenterPoint Energy shall determine the
{requency for the power line carrier communication. The custoreer shall procure the power
line carrigr transmilter/receiver set with an sulomalic carrier tester according to CenterPoint
Energy providad bill of material as indicated in Sub-Article 7.5 and 7.6 of this specification.

11.11.3: If trangmission line protective relaying with fiber optics communication is utilized, the
cugtomer is required to provide a raceway For the Gber optic cable installation (ram the
transmission line proteclive relay thal requires the fiber optic communication (1e.. relay
located in the substation control cubicle) to the base of the frst CenterPoint Energy
transmission line strugture outgide the substation. Sce Sub-Articls 5.5.4 of this specilication
for cases where fiber oplic cable comes in overhead. A dedicated raceway (conduil) is
reguired for the fiber optic cable, however a dedicated inner duct installed in a cable trench
or o dedicated conduilin.a duct bank is acceplable. CenterPoint Energy shall be responsible
for supplying, pulling and splicing of the (iboer optic cable.

The foflowing guidelines are for the customer provided raceway:

11.11.3.1. Tlexible steel conduit 1.50 in. diameter. from the splice box, that is provided and
monnled by CenterPoint Encrgy at the base of the first CenterPoint Encrgy
{ransmission structure outside of the substation, to the end of the underzround conduit
provided by the custamer.

11.11.3.2. Below grade conduit shall be a minimum 130 in. diameter PVC, Schedule 40 with
“pull line™ (continuous fiber polyolefin, 200 Ibs. tensile strength) installed. Conduit
shall be at least 18.00 in. below grade, with.a protective conerete barrier. The minimum
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hending radius shall be 24.00 in.

11,11.3.3. Pull boxes ot grade Tevel shall be provided along the cable raceway toute al infervals.
not more than 300 . or two 90° bends. A cable pull box in the raceway route is required
Justinsidethe substation fenew. Pull box shalf be 30 in. x 60 in, x 30 in, (Quazite Styls
Ne. PG3050BB30 and PGI0G0HA),

111134, The eustomer shall provide 5 in, x 19 0. % 121, rack space close to the transmission
line protective relaying that ulilizes filer pptics communication to accommodate u fiber
optic vable distribution box. CenterPoint Encrgy will provide.and install the [iber oplic
cable distribution box,

11.11.3.5. In cases whore ratlroad tracks exist between the substation and the Bt CenterPoint
Rirerpy tramsmizgion structure oulside of the substation, CenterPoint Tnergy will give
gite-specilic requirements.

11.11.3.6. Customer shall submit drawings and other docaments as necéssary showing he
racevay routing and construction details of the conduit according to Article 14 of this
speci(ieation.

TLTLAZ, Actual designs shall be roviewed by CenlerPoint Energy bufore construction stats,

12. REMOTETELENETRY

12.1. For remote iclemetry requirements {i<., SCADA), refer to CenterPoint Energy 007-400-02
Specilicalion for Remote Telemetry of a Customer-Ovned Facility,

13. GENERATION

13.1. Customers dosiring to install and/or operale generation rated 1 MW or larger shall follow the
Generation Inlerconnection or Madification Process (hilp/iwwiwv.ercotecom). Gunerstors shall
comply with ERCOT Nodal Operating Guides und Protocols, ERCOT Planning Guides, and
CenterPoint Energy enginecring specifications and requircments.

13.2. CenterPoint Energy will eonstiuct new intercontection facilities. ot expand existing interconnection
laeiliies depending an space and reliability necd Lo serve as the Poial of Interconnection Bus (POTR)
for the customer as per the sipgned Standard Generation Interconnection Agreement (SGIA).
Substation interconnecting facilities shall be in *breaker-snd-a-half” or ‘ring” configuration and will
e dotertined based on reliabifily need. IF generation will be interconnected to existing facilitics not
enfirely owned or operated by CenterPoint Lnerpy, additional engineering and operational criteria
will be eonsitdered 10 determine the feasibility.

13.3. Por-customers desiring to install andfor eperate generation less than or equal to the customer™s load
{i.c., selisenve’), the requirements for relay and generationddoad islanding schemes are as Tollows:

13.3,1,  The customer shal) be responsible for installing protective relays to ensure the customer’s.
generalors <lo not sustain a Faull on the CenterPoint nergy transmassion system. Inaddition,
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customer generation shall not keep any portion of the CenterPoint Energy transmission system
energized in the event that a pertion of the CenterPoint Energy lransmission syslem along with
the customer’s facilities beeomes isolated from the rest of the CenterPoint Energy system,
Thie lransmission customer shall be respensible for installing protective relays to ensure the
customer's genration dows nolinterferswith the aulomatic reelosing system associated with
the CenterPoint Encrgy transmission system (i,e., The first automatic reclosing attempt on
CenterPoint Encrgy transmission line will oceur a minimum. of one second afier initial trip.
See Sub-Article 3.6). CenterPoint Energy will inforin the customer of required chaniges to the
automatic reclosing system at other substations associnted with the CeaterPoint Energy
transmission system as w cesult of the operation of the customer’s generstors In parallel with
the CenterPoint Dnergy transmission system. CenterPoinl Energy will caloulate and
implement all setlings For customer-ovwmed refays inglalled for the protection and automatic
reclosing of CenterPoinl Tnergy transmission lines and for customer-owned 138 kV relays
installed to prevent buck- crergizing a fslt on the ConlerPoint Energy’s system from
generalion installed on the low-side of customer™s power transformers.

13.3.2.  The cuslomer shall be responsible for installing controls to synchronize the custdmer’s
aeneratars wath the CenterPoint Energy™s sysiam,

13:3.3.  The cisiomer shall not mlemtionally ympose addifional load on the CentecPoint Energy
transmission network during an under-trequency disturbance.

1334, Customer muy island their load and generation {vom: CenterPoint Energy transmission system
it one of the following manners {Note: This does not supersede any regulatory frequency
ridesthrough requirorments )

13.3.4.1.  Customer may island their generation and load from the CenterPoint Lnergy
Leansmission system i the lrequeney exeecds 61.8 Hz or goes below 37.5 He.

13342 Customer may island its. peneration and a portion of its load from the CenterPoint
Energy transmission system ot any frequency. provided provisions are installed to
enswre thal any remaining load imposed on the CenterPoint Energy transmission systom
15 not greater than the load prior to the beginning of the disturbance.

13.3.53.  Verification of the implementation of the above requirements sholl be in aceordance with
Article 14 of this specification.

i4.1. The following completed engineering documents shall be submitted in the order shown below for
CenfurPoint Energy comments. functional review, and compliance with CenterPoint Encrgy
specifications i accordance with Sub-Articles 14.2 through 14.6 of this specification:

i4.0.1.  Site preparation and plot plan drawings shall be submitted to CenterPoint Energy for
comienl. Facilities (hal inust be shown on. this drawing include the dimensions of the
subslation site, dead- end siructurc location, aceess readways to substation. space around the
owlside of the substation, (roadways, railroad tracks, walks, pipe racks, etc. ). drainage features
such as culverts, dilches and delention [acilitios (i required). Additionally, the clevation of
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the substation sile should be indicated on these drawings (See Article 6 of this specification).

1412, Relaying and metening ene-line diagram of high voltage relaying and including generator
profection one-line dingram lor cuslomers with parallel generation. The diagram shall
midieate the maxiomum current transformer ratio and the ewerent transformer tap ratio being
utilized. The diageam shall indicate whether the 138 kV circuit breaker low ST gas pressure
wiring is set lo "BLOCK TRIP or {o “AUTO TRIP® ihe civenil breaker, The diagram shall
indicaie phase rolation.

CenterPoint Encrgy shall indicate incoming 138 kV transmission lines designation, powsr
line capvier frequencies (iff applicable). location and ratings of wmetering instrument
transformers (high- side oi low-side), CenterPoint Encrgy designations for cireuit breakers,
suitches, power transformers, generators (1f applicable) and the CenterPoint Energy asgigted
Jong name and 3-character substation identification. CenterPoint Energy will provide a bill
of materials a8 indicated in Sub- Article 11.3 of this specification,

The drawing shall then be tevised to show the information provided by CenterPoint Energy
amdl resubmified fo the CenterPoint Energy designated representative. (See Articles 9 and 11
ol this specification).

14.1.3.  Substafion plm, profile and section view drawings. ineluding bug and bus supports with
material caliouts. The plan and profiles must indicate the geogiaphical base lines, center line
ol dead-end strueture and heighl of static wire and phase wire pull of on the dead-end
structure with coordinates and the CenterPoint Energy circuil name and circuit cumber for
incoming 138 KV Uunsmission lines. Matoria) callouts including conductor size. type. and
quantity shall beprovided in sufficient detail to allow for determination of the continuons and
emergency substation facility ratings {(See Articles 4 and 5 of this specification),

1414, Fmal/complete relaying and metering one-line diagrams, including generator protection one-
line disgram (or enstomers with parallel generition,

14.0.5, When the interconsetion agresment indicates that the customer must install equipment (i.e.
motor sofl starl, voriable frequency drive (VIFD), efe) in order to salisly the CenterPoint
Tnergy inlerconnection requirements of Sub-Arlicle 4.88 of this specification, drawings and
documentation of couipmaent o be installed shall be submitied for ConterPoint Encrgy review.

i41.6. Tguipiment specitication for all inajor pleces of equipment such as power transformars, 138
kV eirouit breskers, suige ariesters, disconnect switches. coupling capacitors and line traps.
{Ses Articles 4.and 7 of this 5peciﬁcaﬁml)_

14.1.7.  The foundation location plan. (Sce Articles 3 and 6 of fhis specification),

1418, Design calculations, drawings and associated documents for the substation dead-end
strucitres, mmslrument translormer stands, apd foundations, These documents shall be
submitted 30 days prior io the scheduled fabrication start.

1419, AC and DC schemalics of high voltage relaying. conitrol and SCADA schemes. AC and DC
panel board drawings. These deawings shall be submitted after the documents required in
Sub- Article 14.1.2 of this specilication have been approved,
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14.3.

4.3,

(4.4,

14.1.10. Where low-side metering is used. as determined by CenterPoini Energy, original certified

test data in PDF electronic {ile shall be provided to Centerfoint Encegy for cach melering
instrument transformer mstalled {(See Sub-Articles 9.2.1.2 of this specification),

14.1.11, 'The power teansformer AC schemalic, breaker schomatics and BOT curves,

14.1.12. Power teansformerand 138 kV cireuit breaker nameplate drawings, ling trap instruction boak

andl drawings ond hine tuner instruction book and drawings.

14.1.13. Relaying, control and SCADA bill of materials. These documents shall be subiitted after

thie docuiments required in Sab-Article 14.1.4 of (s specification have been approved,

14.1.14. Cable and conduit list and routing layeout.
14.1.15. Pront and Back View of high voltage velay and control panels including interconnections.
14316, Substation contral cubiele lavoul drawing. (Sce Asticle § ol this spucification),

14.1.17. Détail {poini-to-porint) wiring disgrams shall be submitted, not v approval, bul for use in

accordance with Article 1 of this specilication.

14:1.13. The cuglomer ealculaled relay sellings for the 138 kV bus and 138 £V transfonner protective

seday schemes and 138 kV cireutt breaker fuilure relaying,

APDF electronie file of eachof the dravings tidicated in Sub-Article 14,1 of this specification shall
be sent, for review/commaents, to the CenterPoint Encrgy designated representative unless a different
format is spreifically requesied by CenterPoint Encrgy. Certain types of eagincenng documents
depend upon thalization of other documents. For example. valay panel drawings cannot be prepared
until the relaying AC and D schematics are finalized. Therefore, engincering documents shall be
submitted for CenterPaind Iinergy commenty or approval in the proper sequence.

Customer drawings should be 100% complete when given to CenterPoint Encrgy Lo review, Il a
lunetinnal review cannol be done, CenlerPomnt Fpergy shall comment on compliance with
CenlerPoinl Energy specilications and refurn to customer, The drawings shall (hen be cesubmitied
with CenterPoint Energy comments incorporated when 100% complete. The customer shall then
proceed with drawing submittal in accordance wilh Sub-Article 14.4 of this specification.

Cuslomer drawings that are 100% complele and marked ~“For Appraval®™ shall be functionally
reviewed by CenterPoint Energy for compliance with CenterPoint Fnergy specifications. [f
additiona) comments are made by CenterPoiot Energy on the 100%. complete drawings, the customer
may;

i4.4.1.  Incorporate the CentorPoint Energy commerits and rosubmit these drawings for furthor review

of compliance with CenterPoint Tnergy specifications., or

1442, Notify the CenterPoint Enerpy designated representative acknowledging that CenterPoint

Encrgy comments were received and shall be ingorperated into the “For Caonstruction™

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

14.6. Onee all issues are resolved. the final setof drawings shall be marked *Tor Construction.”™ After, (he
substation 1s enwrgized 2 PRF electronic file o each of the drawtngs indicated in Sub-Article 141 of
this specification. “As Built” drawings of the substation shall be sent to the CenterPoint Inergy
designated representolivie within 90 days,

15.1. The prolective enclosure around the subsiation meluding gates and grounding shall be installed in
accerdance wilh the National Eleetrical Safety Code (IEEE C2), TREE 1119 and IEEE 80.

15.2. CenterPoint Fnergy shall assign a long name and a 3-character substation identification to the customer-
awnod substation, CenterPoint Energy shall post the long name and 3-character substation
identiftealion on the door of the substation contiol cubicle and on the enirance gate of the substation.
The long name and/or the 3-character substation identification shall be used to identify the customer-
orwnodd subsiation for any commiunieations or comespondencs. The 3-characler mogmonic shiall be
usad to idenlify the facility in the ERCOT Operations model,

15.3. Tha customer shall install a1l substation equipment and make all connections. sxcept as olherwise

nialed in this specilication. The customer shiall make all equipment installation chiceks required by

Article 16 of this specilication and shal) make all required measwrements and readings available 1o

CenterPoint Energy personnel if requested.

154, ConterPoint Bnergy will verify that the 138 KV gwitches operate correctly.

15.5, CenterPoint Bnergy will have the sole responsibility for caleulating relay sel points, applying relay
settings and “out of case™ testing of the following relays:

13.5.1.  Transmizssion Hoe relaying and tuning components of the associated power line carrier
equipment communication channel,

155.2.  Relays for 138 KV trangmigsion line automatic reclosing, and
15.5.3.  Relavs.for 138 kV breaker failure protection when specified by CenterPoint. Eneray.

Nole: Theappropriate opsration of protective relavs and control circuits by perlorming teip and
close testing fom duvices of Sub-Artieles 15.5.1 through 13.3.3 of this specilicalion above
shall be conducled with CenterPoint Energy present (o dirsct andd observe test (24 hr. advance
notiee required),

15.6. CenterPoint Eneray will furnish locks which shall remain i series wilh customer locks for all 138
kV diseonnect switches, subs(ation contral cubicle doors and gates(s) to and (rom the substation.

15.7. The 138 kV circuit breakers, air swilches and pawer transformers will be assigned numbers in
secordance with CenlerPoimt Energy dispatching numbers, The numbers are ta be shown on the one-
line diagram and shall be marked on the cireuit breaker tanks. switch handles and power transformers.
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15.8. CenterPoint Energy will coordinale and provide the procedures for energizing the customer-owned
substation 138 KV equipment.

161, During tastallation but prior fo enetrgizing the equipment, the customer shall perform the Following
lests and inspections, CentesPoint Energy will observe the fosts below that are marked witl an
asteriak (),

16.0.).  Diagrostie testing (e.p.. insulation power fuctor ("Doble testing™ ete.), insulation resistance

16:1.2.  The requiral tests and inspections Tor contrel cables and panels ave as follows:

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

16,14, The tequired tests and inspections foir cireuit breakers ave as follows:

(“hk‘:ggcr”, ele.) of all equipment {e.g., arvesters, coupling capﬂcilom, elc.), includmyg all tesls
as speoified by manufaeturer.

16121, Cheek continuily and perform insulation resistance test conductor-to-ground and
conductor-lo-conductor.

16.1.2.2.  Perform a point-to-point wiriiig check of protestive relaying and control pancls.

16,123, Venly prolestive relaying control circuils by perfonning functional tip and close

- »
lesting.

161.24.  Inject current from current transformers through reluys.k

16.0,2.5,  CenterPoint Energy personnel will caloulate the set points, apply the settings and test,
the multi-function ransimission line prolection relays atter the customer has completed
point- to-point witing checks of proteclive relaying and control pancls and verified
proleclive relaying control circuils by performing functional tnp and close testing,

16.1.3.1.  Check continuity and phasing scquesnce.
16:0.3.2, Porform insulation registanee test of cablis,

16.3.3.3.  High-pot.

16141, Inspectand adjust main auxiliary switch assembly per manufacturer’s instructions.
16,142, Ingpect, adjust, and lubricate operaling mechanism per manufacturer’s instructions.

16.1.4.3.  Hatio check, excitation test. insulation resistance test, and polarity on all current
transformters. Leave un-used current ransformers shorted and grounded on secandary

(ermittals,
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16,144, Check resistance of close, tip and tip free coils.

164,145, Perform insulation resistance lest of main contact assembly snd bushings. Mcasure
main coulacl registance (“Ductor’™),

16,.4.6.  Make dielectere insulation and power factor tests on main contacl nsscmbly and
bushisigs.

16147, Perfoem insulation resistance test of control cireuits conductor-to-ground  and
eonduetor- to-conductor.

16.1.48.  Record all measurements and readings.
16.1.4.9.  Make time-travel reeardings to verify proper opening speed.

16.1.3.  ‘Therequired tests and inspections for disconnects and swilches are as follows:

16,1.5.1.  Check and adjust contact alignment and wipe. '

16.1.3.2.  Adjust operating linkage to obtain fuli open and close positions and tighten ail clamps

and sel screws,
16,153, Check and tighten all electrical vonnections.
16.1.5.4.  Lubricate linkage and bearings, i required.
16.1.5.5.  Clean oll grease from contacts.
16.1.6.  The required tests and mspections for batteries and charger-are a5 Follows:
16.1.6.1.  Assemble batterics per manufacturer’s. mstruelions.
16.1.6.2.  Coat all connections on baltery terminals with no-oxide grease.
16.1.6.3.  Instadl, connect, and adjust charger per manufacturer’s instructions.

16,0654, Pul batteries on equalize charze vntil the specific gravity of all cells is within the limiis
sel by manuofectorer.

16.1.6.5. Read and recard the loal vollage and specitic gravity of sach cell.

17.1. During installation bul prior to ¢nergizing the equipment, CenterPoint Fnergy recommends that the
customer perforin the following tests and ingpections. as » minimom. This list is not considered to
be exhaustive oy all-mclusive.
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i7ZLL

17.1.2.

For low-side equipment, test relays, check transformer and bus automatic reclosing and check
operotions indicators when tripping through the panel with cumrent,

Note: CenterPoinl Energy will caleulale and implement all settings for customer-owned
icloys instatled for the protection and awtomatic reclosing of CNP transmission lines drid for
cusiomer-owned 138 &V selays installed to prevent back-energizing CNP’s system. from
genaralion installed on the low-side ol customer power transformers. On a case-by-caschasis;
NP may issue settings for other customer-owned relays,

The revommendid tests and inspections for all substation equipment are as follows:

17.1.2.1.  Clean rusted surtaees. prime all bare metal surfaces. and touch up with paint matching

17.1.3:

the finish coat.

The recommerided tests and inspections for control work are as follows:

17.1.3.1.  Wire check all cables to current tesnsformers and perform insulation resistance {est

of cables,

17,132, Inthe following order:

17.1.3.01. Polarity check curvent transformers.
17.1.3.22,  Ralio chesk current transformers,
17.1.3.2.3.  Excitation test current ransformers,

171.3.24,  Tosulation resislance (est current ransformers.

17.1.3.3.  Check cable connections to panels.

17.1.3.4.  Wires checkpanels.

7.4

The recommended tesls and inspections for swilchgear arg as lollows:

17.1.41.  Check all bolted bus connections.

17.0.42. TFligh-pot cable with 25 kV DC,

17.1.4.3. lnsure that all exposed bus work is propedly insulated.

17.1.4.4.  Bridge all bus work

17.1.4.5.  Perform dislectric insulation and power factor tests on all bus work,

17.1.4:6.  Check breaker-lifting devices for alipnment and adjust limit switches, if necessary.

17047, Adjust aexiliary and coll swilches,
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17.148.  Check continuity for all AC, DC control. and current trans{ormer cinuits,
17.1.5.  The recommended Lests and inspections for transformers are as follows:
17.1.5.1.  Visually inspeet for internal shipping damage and check all intemal connections.
17.1.5.2. Install bushityz and accessories per manutacturer’s instructions,
17.1.53.  Inspeet load tap changer (L.TC) compartment and adjust per manufacturer’s instruction
and chiesk L'1C operation, if applicabile.
17.1.54,  Bridge primary and sccondary swindings on all tap posilions and a final check on the
lap pogition that will be used.
17.1.3.5.  Ratio cheok, sxeitation test, perform insulotion resistance test, and cheok polarity on
all current ransfooners. Leave unused current transformers shorted and grounded on
the secondary.
17.1.5.6.  Vacoum Hlper manufaclurer’s instruclions,
17.1.5.7.  Check for oil and gas leaks. (This may be done prior to vacuum filling).
17.1.58,  Test oil before and after filling, (Maximum power factor, minitnum dielsotric strength,
golor, acidily, ond interfacial tension).
17.1.3.9.  Teat oil for digsolved combustible gas and moisture content (Note: This lest 1s to be
performed 24 to 48 hours after the substation has been energized),
17,1310, Check voltage regulating relay and controls,
17.1.53.11.  Cheek cooling squipmentand controls.
17.1.5.12.  Check nitrogen-regulating equipment and adjust per manufacturee’s instrictions.
171,513, Cheek sudden pressure relay and associaled circuits.
17.1.5.14,  Check and conncel desired alarm circuits,
17.1.5.15. Perform insulation vesistance test and insulation power factor test of bushing and
windings (e.a_ *Dobletesting™).
17.1.5.16; Checl all bushingz o bus conneetions,
17.1.5.17.  Checleall current transformers and control circuit connections.
17.1.5.18. Record all measurements and readings.
17.1.5.19, Choek core ground,
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THI% DIAGRAY REFRESENTS THE MANIRUM OIMENSIUNS. HNK
MAXIMUM WEIGHT OF PUSSIBLE 138 4v 0TS QR #T°5 THAT
CENTERPGINT ENER@Y MWILL RROVIDE FOR THE 138 ¥V BILLING

METER.

THIS DIREAAM AROVIVES THE MECEZSHRY STRUCTLRAL, AHL
MECHANICAL DESIGN FARAMETERS TD BE 4SED FOR THE INSTRUMENT
TRAMEFIIRMER FOUNDATIGNS AND §TAWNS THAT AILL SUPPURT

138 KY CT'S OF FT'S THAT CENTERRDINT ENERGY WILL PROYIUE,

THIS GIRGRAW MUST ALS0 BE USED.

IH LONJUNCTION WITH

SURSTATION RUS PROFILE NIMENSIONS, TO DETERMINE THE HEIGHT
OF THE STANDS THAT MWILL SUPPORT THE IRETRUMENT TIANSFORMERL
THAT THP WOULD PROVIZSE FOX THE 138 XV BILLINE METERING.

AFTESR THE IMSTRUMENT TRANSFORMER STAKD HEIGHT HHMS SEEM

DETERMINED BASED ON THE HIOVE INFURMATION.

THE MANUFHLITUSER 'S

ULTLIME URARIMG FOR THE BOTUAL 138 v UT'S 8ND FT'S THAT
ZENTERFOIMT EMEREY WILL PROVINME WUST BE USEL TO DETERMINE THE
TETAILS OF THE DRIMARY CONMNECTICN(SY AHO SECOMSARY TERMIMAL

F0 COROUTT COMMELTION,

28"
r
50 T
T
a4
20"
L

CYLIMDRICAL

CYLINDRIGRL METHL HEMND

INSULATOR

WITH SHEG PROFILE

= —— RECTANLILAR METAL SRASE

hizl R
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Ll

THE LHETHLWENT TRANSFITWHER £T0AY HOUKTINE SWFACE
FOR THE 135 ¢¥ CT & =T THNT SENTERMOINT ENERGY HILL
SSIYLIE FoR THE i KV JILLING METEHING 4LST BE
ROAUSTAOLE 0% USE' CRATING TO ACCO#IMDONTE OYVERSE
IHSTRIWENT TRONIEGRMER HOUNTING HNLT FATTEZYS,
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Exhibit “J”
Minimum acceptable electrical, mechanical, and structural
design characteristics for 345 kV interconnection substation
construction

Not Applicable
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Exhibit “K”
Subtractive Metering Guidline
1. SCOPE

1.1.  This guideline defines the requirements for Subtractive Metering through a
Customer-owned facility.

1.2.  Subtractive Metering is defined as any TDSP metering (including
WSL/EPS/Revenue) located in the Customer facility, below the Point of
Interconnection (POI) or Point of Delivery (POD).

1.2.1 CenterPoint Energy may determine and communicate to the
Customer that specific TDSP metering, located in the customer
facility and located at the POI or POD, shall be defined as
Subtractive Metering.

2, GENERAL

2.1.  The metered service may require a signed Tariff Form: — Agreement for

Subtractive Metering.

22. A load analysis and a completed engineering one-line diagram, fully

detailing all of the Customer’s equipment from the POI or POD down to and

including all Subtractive Metering, shall be submitted to the Accounts

Representative, for CenterPoint Energy comments and functional review.

2.3.  The Subtractive Metering shall not be configured such that bi-directional

power flow must be accounted for by the Subtractive Metering unless the

Subtractive Metering is located at the POI or POD.

24.  The Subtractive Metering current transformers (CTs) shall only be summed

when the following conditions are met.

24.1. The summation of CTs shall not exceed a maximum of two sets

(either two-phase or three-phase sets), and

2.4.2. The summed CTs shall not be separated by a bus tie breaker or other

method of source isolation.

2.5.  The Subtractive Metering potential transformers (PTs) shall not incorporate

a potential rollover or alternate source design.

2.6.  The metered service is allowed only one voltage transformation from the

POI or POD service voltage (i.e., 345kV/138kV, 138kV/12kV).

2.7.  CenterPoint Energy shall specify all instrument transformers used for

CenterPoint Energy metering. All equipment, engineering and installation shall be

furnished by the Customer unless otherwise noted in this guideline.
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2.8.  The customer shall furnish three phase-to-neutral PTs per meter point and
three-phase CT sets when the source to the meter point is capable of supplying a
three-phase, four-wire system.

2.9.  The customer may furnish two phase-to-phase PTs per meter point and two-
phase CT sets when the source to the meter point is capable of supplying a three-
phase, three-wire system. No more than two power transformers shall be directly
connected to the load side of a two-phase, two-element, delta meter point.

2.10. All equipment and work covered by this guideline shall be designed,
constructed, and tested in accordance with the latest revisions or editions of industry
requirements in effect at the time of fabrication. Industry requirements include the
applicable codes, standards, specifications, regulations, tests, and procedures of all
federal, state and local laws, including but not limited to the following:

2.10.1. American National Standards Institute (ANSI)

2.10.2. IEEE formerly the Institute of Electrical and Electronics Engineers,

Inc.

2.10.3. National Electrical Manufacturers Association (NEMA)

2.10.4. Occupational Safety and Health Administration (OSHA)

2.10.5. Federal Communications Commission (FCC)

2.10.6. NFPA 70 - National Electric Code.

2.11. In the event of conflicting requirements, this guideline shall take
precedence.

2.12. CenterPoint Energy requires access to the subtractive meters 7 days-a-week,
24 hours-a-day, 365 days-a- year. Site access, site operating procedures and road
access by CenterPoint Energy personnel should be considered when determining
the subtractive metering location.

3. DESIGN, LAYOUT, AND PHYSICAL CRITERIA

3.1.  Customer shall install metering and communications cabinets per the
attached Figure 1. Each metering cabinet is 30 inches wide, 42 inches high, 12
inches deep and each communication cabinet is 24 inches wide, 24 inches high and
18 inches deep and both are wall mounted. Wall space 3.0 ft. wide and 8.0 ft. high
measured from the floor with 4.0 ft. (from wall) front clearance shall be provided
for installation of each cabinet. Cabinets will be provided by CenterPoint Energy
and shall be installed by customer 36” above floor. See CNP Service Standards
Book for Company Offices for pickup of equipment. The meters will be owned and
maintained by CNP.

3.2.  Metering and communication cabinets shall be located inside an
environmentally controlled cubicle.
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3.3.  Any part of the metering system that is installed by the customer or its agent
shall conform to ANSI C12.1 at minimum.

3.4, Customers requesting KYZ pulses shall provide all conduits and wiring
necessary to connect to a junction box provided by CenterPoint Energy and
mounted on the metering installation.

3.5. The Customer shall provide a 120 VAC, fifteen (15) amp, dedicated AC
power circuit, protected by a fifteen (15) amp circuit breaker, to the Metering
cabinet.

3.6.  The Customer shall provide a 130 VDC, fifteen (15) amp, dedicated DC
power circuit, protected by a fifteen (15) amp circuit breaker, to the Metering
Cabinet.

3.7.  All metering conduits shall be designed and installed in accordance with
Section 9 of the Customer- Owned 138kV Substation Design Specification. All
metering conduits shall be Rigid Galvanized Steel (RGS) unless otherwise detailed
in the Customer-Owned 138kV Substation Design Specification.

3.8.  CenterPoint Energy personnel shall supply control cable and make all
secondary instrument transformers connections. The customer is responsible for
pulling the CenterPoint Energy provided control cable.

4. COMMUNICATION LINES
4.1.  The Customer shall provide and maintain fiber optic cable from the POI or
POI meter to the CNP subtractive metering communications cabinet.

42.  Customer shall provide 3/4” antenna conduit from metering cabinet to outer
wall of control cubicle.

S. CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS
5.1. Instrument Transformers shall be delivered to CenterPoint Energy for
testing along with the original certified test reports prior to installation by customer.
(Contact Customer Rep. for Details)

52.  The Instrument Transformers shall be individual, single-phase CTs and
PTs; combined units are not acceptable.

5.3.  The CTs shall be at a minimum 0.15% accuracy rating with 1.8 Ohm burden
rating (IEEE C57.13, 0.15B1.8).

5.4.  The PTs shall be at a minimum 0.3% accuracy rating, “Z” rating (IEEE
C57.13).
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55. A dedicated secondary winding is required for CenterPoint Energy
Metering. If multiple windings are present, the “Y” winding shall be used for
CenterPoint Energy metering.

5.6.  PTs shall be equipped with 60 A, current limiting primary fuses.

5.7. Replacement of any CTs or PTs, if necessary, shall be the Customer’s

responsibility.
6. SWITCHGEAR MOUNTED METERING INSTRUMENT
TRANSFORMERS

6.1 The customer shall provide space for CenterPoint Energy specified
instrument transformers in the customer’s switchgear.

6.2  Metering CTs shall be installed in the incoming main breaker cubicle. The
CTs shall be installed by the customer.

6.3  Metering PTs shall be installed in roll-out boxes. The PTs shall be installed
by the customer.

6.4 The customer is responsible for opening switchgear if requested by
CenterPoint Energy personnel.

6.5 The customer shall supply copper ground wire from the customer’s
switchgear to the CenterPoint Energy meter.

COMNDLAT TO CUSTOMER'S
COMM, CABINET (BY CUSTOMER) ~._
-, CONDUIT TO CLUSTOMER'S

e PANEL FOR 120V AC AND
B8 METAL oo, 130W DC DEDICATEDR CKTS [BY CUSTOMER)
JUNCTION BOY, -
PROVIDED BY GNP 307 X 43" 24" % 2 BOK
AMD MOUNTED TO METER, BOX, . PROVIDED BY CHP
METER BOX {BY PROVIDED bl INSTALLED
CUSTOMER) THIS BY CNF /,/ {BY CLSTCOMER)
BOX |5 REQUIRED ARD CORBFOWER SHEINET
IE CUSTOMER 15 [MSTALLED
QOBTAIMING PULSES Y —
DIRECTLY FROM CUSTOMER) | — % COMDUIT FOR FIBER AND ANTENNA
THE METERS. {EY CLUSTCOMER)

Il

2-1,5" RES CONDUITS
{BY CUSTOMER) FROM
CTIPTa

Figure 1: Control House Layout of Metering Cabinets
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PT

PT

PT

CT

CT CT

No Top Entry

CONSTRUCTION NOTES:

l CT s INSTRLLED HWITH Hi TOI(.‘\RIJS PO
.5% RGS CONDUIT - 2/C PROY

FLEX MAY BE USED WITHIN 12 FRDM TD
* RGS CONCULT (4/C =9 - PROV

3] JUNCTION BOXES MUST BE LOCKF\BLE/S

No Top Eniry

— | PT J-BOX — | CT J-BOX
CNP ONLY CNP ONLY
4 4
ToEo B4 Cuey, HOMERUN TO
CF STRAND CONTROL CUBICLE
BY CNF)
EALABLE 3

Figure 2: Junction Box Layout
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Exhibit “L”
Specifications for Installation of Access Roads, Paving, and
Drainage
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CENTERPOINT ENERGY
SPECIFICATION
FOR
INSTALLATION OF ACCESS ROADS, PAVING AND DRAINAGE

HIGH VOLTAGE CIVIL DESIGN DEPARTMENT
1111 LOUISIANA ST HOUSTON, TEXAS 77251

2022 Version

REFERENCE DRAWINGS:

CONSTRUCTION DRAWINGS

REFERENCE SPECIFICATIONS:
EXHIBIT A - PRIMARY ACCESS ROAD DETAIL
LOCATION OF WORK:

(Tnsert Substation Name & Address)

CNP
HOUSTON, TEXAS
WRITTEN D. Tamez
CHECKED
APPROVED
Page 1 of 6
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1.0 SCOPE

1.1

This specification covers the design criteria, material specifications, and
construction methods for the installation of flexible base roads and
drainage on CenterPoint Encrgy’s (CNP) projects.

2.0 ACCESS ROAD DESIGN CRITERIA

2.1

22
23
24
2.5

2.6

24

2.8

2.9

2.10

2.11

The Generator shall design a 24-foot-wide access road with a maximum
1% slope or as designated by CNP representative. Refer to Exhibit A,
“Primary Access Road” cross-section detail.

Minimum turning radius of 60 degrecs shall be provided for all turns. 90-
degree turns shall be avoided, if possible.

Base material shall be designed to a minimum depth of 8 inches.
Subgrade treatment shall be specified to a minimum depth of 6 inches.
Minimum 5-foot-wide shoulders shall be provided on both side of the road
or as designated by CNP representative.

Generator shall exhaust all reasonable options to avoid locating access
road inside a delineated FEMA floodplain or flood zones determined by
hydrology study performed by Generator.

If locating road inside floodplain is ingvitable, access road grading
elevations shall be designed to avoid flooding during heavy rain events.
Access roads shall be all-weather roads and shall maintain 24/7 access to
CNP facilities during storm events.

An electronic copy and georeferenced CAD files of the “Plan and Profile”
drawings shall be submitted to CNP representative for review and
approval prior to construction.

Generator shall coordinate with CNP representative the grading elevations
of sections of the road connecting to CNP facilities.

Drawings shall be designed and stamped by a Professional Engineer with
a license in the state of Texas.

3.0 GENERAL

3.1

32

33

34

The paving work shall be done in accordance with the CNP approved
drawings, this specification and any drawings or specifications provided
by CNP’s designated representative for a specific project.

In case ot a conflict, the order of precedence shall be the directions given
by CNP’s representative, this specification, and the CNP drawings.

The Generator shall maintain on the job site a complete and readable set of
all specifications and any drawings approved by CNP.

No deviation from this specification will be permitted without
authorization from the CNP representative.

4.0  GRUBBING AND EXCAVATION

4.1 The area to be paved shall be cleared and grubbed to a minimum depth of
4 (four) inches. All stumps, logs, brush, roots, vegetation, rubbish,
designated trees, and other objcctionable material shall be removed and
disposed of offsite.
2
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5.0  SELECT FILL MATERIAL

5.1 TYPE A FILL MATERIAL

5.1.1 TYPE A fill material shall conform to CL or SM soil classification
as designated in ASTM D-2487. Atterberg Limits for TYPE A
material shall be as follows:

Liquid Limit 30-45
Plasticity Index 7-15
52  TYPEBFILL MATERIAL
5.2.1 TYPE B fill material shall conform to a CL or SM soil
classification as designated in ASTM D-2487. Atterberg Limits for
TYPE B material shall be as follows:
Maximum Liquid Limit 45
Maximum Plasticity Index 20
6.0 CEMENT STABILIZED SOIL

6.1 Soil stabilization with cement shall be done in accordance with the State
Department of Highways and Public Transportation (SDHPT) 1982
Standard Specifications for Construction of Highways, Streets, and
Bridges — Item 270.

6.2  The cement shall be Type 1 of a standard brand of Portland cement and
shall conform to the requirements of ASTM — C150.

6.3 The subgrade conditions shall be approved by the CNP representative
prior to the application of cement.

6.4 The soil to be cement stabilized shall be limited to the designated area and
depth shown on the approved drawings or as designated by the CNP
representative.

6.5  Upon completion of final compaction, the stabilized soil shall be cured for
a minimum of 24 hours prior to the placement of fill or base materials.

6.6 CNP or a Geotechnical representative will specify the amount of Portland
cement to be utilized as required by the soil conditions.

6.7 The Generator shall assume responsibility for damages resulting from
cement that has washed or blown off the subgrade.

3
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4.2 Soft or unstable materials that are deemed unfit to meet compaction
requirements shall be removed as directed by CNP representative and
replaced with an approved fill material.

43 All holes, ruts, and depressions shall be filled with material approved by
the CNP representative.

4.4  Excavated matcrial shall not be used as fill without specific authorization
of the CNP representative and prior geotechnical studies.

4.5 The Gencerator shall exercise care when grubbing and/or excavating, to
stay clear of power lines, structures, pipe, septic tanks, fences, grounding
mats or any underground facility installed before the start of construction.

4.6 The Generator shall reimburse CNP for the repair or replacement of any

previously identified facilities he damages.
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7.0  LIME STABILIZED SOIL

7.1 Soil stabilization with lime shall be done in accordance with SDHPT
Items 260 and 264, and the 10/91 Special Provision to Item 260, and the
12/87 Special Provision to Item 264.

7.2 The subgrade conditions shall be approved by the CNP representative
prior to the application of lime.

7.3 The lime shall be furnished in a slurry form (Type B, Commercial Lime
Sharry) or (pellet) pebblized form (Type C, Quicklime, Grade DS).

7.4 The soil to be lime stabilized shall be limited to the designated area and
depth shown on the approved drawings or as designated by the CNP
representative.

75 CNP or a Geotechnical representative will specify the amount of lime to
be utilized as required by the soil conditions,

7.6 The Generator shall assume full responsibility for damages resulting from
lime that has washed or blown off the subgrade.

8.0 BASE MATERIALS
8.1 The base material used for the surface course shall be limestone and/or
cement stabilized limestone and conform to SDHPT Items 247 and 274
respectively.
8.2 LIMESTONE
8.2.1 The aggregate used for yard paving shall conform to the following
size requirements:

AGGREGATE U.S. STANDARD PERCENT MAX. MAX.
TYPE SIEVE SIZE RETAINED LIQUID PLASTIC
BY WEIGHT LIMIT LIMIT
Limestone 1 %7 Sieve 0
(Type A, 7/8” Sieve 10-35
Grade 1) 3/8” Sieve 30-50
No.4 Sieve 45 - 65
No. 40 Sieve 70 - 85 35 10
WET BALL
Maximum Amount ............. 40%
Increase Passing No. 40 ...... 20%

8.3 CEMENT STABILIZED LIMESTONE
8.3.1 The aggregate used for road paving shall conform to the following
size requirements:

AGGREGATE U.S. STANDARD PERCENT MAX, MAX.
TYPE SIEVE SIZE RETAINED LIQUID PLASTIC
BY WEIGHT LIMIT LIMIT
Limestone 1 %" Sieve 0
(Type A, 7/8” Sieve 10-35
Grade 1) 3/8” Sicve 30-50
No. 4 Sieve 45 - 65
No. 40 Sieve 70 — 85 35 10
4
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8.3.2 The cement content shall be 5% by dry weight and the minimum
compressive strength shall be 650 psi at 7 days.

8.3.3 The cement shall be Type 1 of a standard brand of Portland cement
and shall conform to the requirements of ASTM — C150.

8.3.4 The cement stabilized base courses shall not be mixed or placed
when the air temperature is 40 degrees Fahrenheit (or below) and
falling. The material may be placed if the air temperature is 35
degrees Fahrenheit and rising.

8.4  The aggregate shall be free from excess salt, alkali, vegetable matter, clay,
or otherwise objectionable matter.

9.0 COMPACTION

9.1 Select fill shall be compacted in lifts not to exceed eight (8) inches.

9.2 The subgrade or subbase shall be “proof rolled” prior to the placement of
paving materials.

9.3 All select fill materials, scrubber base, stabilized soil, existing flexible
base paving, and excavated areas shall be compacted to 95% of the
maximum density established by the Standard Proctor Density Test,
ASTM D-698, with a moisture content within —2% or +3% of optimum.

9.4 At the discretion of the CNP representative, in-place density testing will
be performed.

100 CONCRETE PIPE
10.1  All storm sewer piping and culverts shall be reinforced concrete,
manufactured to comply with ASTM C-76, Class 111, Wall B, or
equivalent corrugated plastic pipe approved by Texas Department of
Highways.

11.0 GRADING

11.1  The Generator shall surface grade the access road as shown on the
approved drawings or as directed by the CNP representative to provide a
smooth finish and good positive drainage.

11.2  When grading, it shall be the Generator’s responsibility to stay clear of
power lines and structures. Care shall be taken to avoid damage to any
existing pipelines, septic tanks, telephone lines, etc.  If these structures
are damaged due to the Generator’s negligence, they shall be repaired or
replaced at his expense.

11.3  All unpaved areas shall be surface graded as necessary to provide a
smooth surface for proper drainage, and to allow mowing.

12.0 CONSTRUCTION METHODS

12.1 12,1 The Generator shall install limestone base material to a maximum
depth of 0.8 ft, and cement stabilized limestone to a maximum depth of
0.8 ft, unless otherwise directed by the drawings or the CNP
representative. However, in no case shall the base material be placed in
lifts greater than 0.5 ft or less than 0.25 ft.

12.2  The subgrade shall be graded and compacted prior to placement of basc
materials. All weak spots shall be corrected with a suitable material.

SGIA — BRP Diran BESS (23INR1037) 165 December 18, 2024

174



Docusign Envelope |D: 7A917B20-DC20-434E-B94D-14658D7A5C4F

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

12.13

12.14
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The base material shall be installed on a dry, uniformly compacted
subgrade.

The finished shape of the base course shall be smooth and conform to the
established lines and grades shown on the approved drawings or as
directed by the CNP representative.

During compaction the Generator shall use a vibratory plate compactor
when within five (5) feet of any structure or in areas determined by CNP
to be hazardous due to clectrical clearances or crowded conditions.
Self-propelled vibratory rollers are prohibited within twenty (20) feet of
any electrical structure.

All paving areas with “nests” of segregated coarse or fine material shall be
corrected by scarifying or removing and replacing with a well-graded
material. The material shall be placed and compacted to meet the
requirements as stated in Section 9.0 of this specification.

The stabilized base shall be compacted to a density of not less than 95% of
the maximum density established by the Standard Proctor Density Test
ASTM D-689. After completion of compaction, the surface that forms
the road and ramp paving shall be thoroughly wetted.

Prior to each day’s construction, a straight joint shall be formed by cutting
back into the entire depth of the previously placed material to form a true
vertical face, free of loose and shattered materials.

Not more than one (1) hour shall elapse from the time the cement
stabilized limestone arrives on site and the compaction begins.

The compaction of cement stabilized limestone shall be completed within
three (3) hours of the time water is added to the mixture.

The cement stabilized limestone shall be protected against rapid drying for
a period of 72 hours.

The CNP representative may at his discretion reject any base material that
he deems is not in accordance with the requirements of this specification.
The Generator shall erect and maintain sufficient barricades to prevent
traffic on newly paved area(s) for a period of 72 hours or as directed by
the CNP representative.

175



Docusign Envelope |D: 7A917B20-DC20-434E-B94D-14658D7A5C4F

EXHIBIT A

SEE NOTE 1
SEE NOTE 2

LEVEL SHOULDER

1%

LRAS.

NOTES:

1.
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BASE MATERIAL - BASE MATERIAL SHOULD BE COMPOSED OF CRUSHED LIMESTONE OR CRUSHED CONCRETE MEETING

THE REQUIREMENTS OF TXDQOT 2014 STANDARD SPECIFICATIONS ITEM 247, TYPE A , GRADE 1 . THE BASE
MATERIAL SHOULD BE COMPACTED TO AT LEAST 95 PERCENT OF THE MODIFIED EFFORT (ASTM D 1557) MAXIMUM DRY
DENSITY AT MOISTURE CONTENT WITHIN 2 PERCENT OF THE OPTIMUM MOISTURE CONTENT.

LIME TREATED SUBGRADE - WE ANTICIPATE THAT THE PAVEMENT SUBGRADE WILL GENERALLY CONSIST OF ON-SITE

MEDIUM TO HIGH PLASTICITY CLAY SQILS. THE PAVEMENT SUBGRADE SHOULD BE TREATED WI|TH LIME IN

ACCORDANCE WITH TXDOT 2014 STANDARD SPECIFICATIONS ITEM 260. BASED ON THE CLASSIFICATION TEST RESULTS,
WE RECOMMEND THAT APPROXIMATELY 8 TO 10 PERCENT LIME BY DRY WEIGHT BE USED FOR ESTIMATING AND
PLANNING. THE PERCENTAGES ARE GIVEN AS APPLICATION BY DRY WEIGHT AND ARE TYPICALLY EQUIVALENT TO
ABQUT 40 TO 50 POUNDS OF LIME PER SQUARE YARD PER 6-INCH DEPTH. THE ACTUAL QUANTITY OF LIME SHOULD BE
DETERMINED AT THE TIME OF CONSTRUCTION BASED ON LIME DETERMINATION TESTS CONDUCTED USING BULK
SAMPLES OF THE SUBGRADE SOILS. THE PULVERIZATION, MIXING, AND CURING OF THE LIME TREATED SUBGRADE IS OF
PARTICULAR IMPORTANCE FOR THE ON-SITE CLAY SOILS. THE SUBGRADE SHOULD BE COMPACTED TO A MINIMUM OF
96 PERCENT OF THE STANDARD EFFORT (ASTM D 698) MAXIMUM DRY DENSITY AT A MOISTURE CONTENT BETWEEN
OPTIMUM AND 4 PERCENT WET OF THE CPTIMUM MOISTURE CONTENT.

PRIMARY ACCESS ROAD (24" VY

NOT TO SGALE
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