Docusign Envelope ID: FC339180-3A86-4A2E-B4F0-EE24FD702E53

APPENDIX

Table 1: Acceptable transducers and test switches

LEGEND

RR =
RTCR = AUTOMATIC CARRIER REMOVAL
& = STATUS INPUT

OQISCONNECTING TERMINAL BLOCK.
DARK END IS TGP,

s
B
@ “  FHUBE

BREAKER

NOTES

RECLOSE REMOVAL LATCHIMG RELAY INSIDE SCADA

DESCRIPTION MANUFACTURER MODEL NO. MONITORING POINTS
AMETEK ONE PER SUBSTATION
VOLTAGE TRANSDUCER SCIENTIFIC COLUMBUS VT11044 BUS
TEST SWITCH ONE PER EACH
SINGLE PHASE DURHAM 21022803 TRANSDUCER
WATT/VAR TRANSDUCER | AMETEK XILWV5CS ONE PER EACH LINE OR
SINGLE PHASE SCIENTIFIC COLUMBUS LOAD
WATT/VAR TRANSDUCER | AMETEK XL WV342K 544 ONE PER EACH LINE,
THREE PHASE SCIENTIFIC COLUMBUS GENERATOR OR LOAD
DURHAM 2-1058F-00
TEST SWITCH ABB FS83A171171001NULL ONE PER EACH
THREE PHASE MEGA POWER SYS C83A-556-556-162 TRANSDUCER
STATES FMS #203R-330TF-8T
Py £L30Y0C . N
oy <130VEC RETURN lRELRY s, T woTE 3
TRIP ¢ | SCRDA
Les les 5 ke
T T ]
- o SRR |
l.. |
e @5 o SO wote 3 HI0C :
|
|
|
LGEKoUT |
RELAY [
86 N: NOTE 1 |
| ATCR [
16 tRiy —em——3fF |
| |
L |
SCADR #]—0' 2 +130v0C |
i T '
INDICATION ' —— (s> 0w |

1) RELAY BLOCK CONTACT SHOMN COULD

REPRESENT SEVERAL CONTACTS [N SERIES.

IF ELECTRO):
{5 USED,

N

IMECHANICAL RELAY (RC)
R CONTAC

T WILL REMOVE

NEGATIVE FRGM X & Y COILS.

LINK GPENS DOWN

3

SYNC CHECK AND AUTO/MANUAL BTATUS

MAY BE INCORPORATED INTG THE RELAY

CLOSE LOGIC.

Figure 4 — Breaker Status Connection using trip coil monitoring method

CenterPoint Energy
Houston Electric
M

P
WRITTEN . 5/30/03 CW.
Ivlogannam
CHECKED § 12/30/03 R I. Secrest
 —
APROVED § 12/30/03 Il W, Furnish
e
Page 14 of 15
SPC_§ 007 § 400 § 02

Hollow Branch Creek Solar SGIA 24INR0422

91

October 8, 2024
100



Docusign Envelope ID: FC339180-3A86-4A2E-B4F0-EE24FD702E53

List of abhreviations

RIU = REMOTE TERMINAL UNLT

DCS = DISTRIBUTED CONTROL SYSTEM

CR1, CRIT = TYPICAL WIRT NAMES TN CNP CARRITR RELAYING SCITEMES
ATCE - AUTOMATIC CARRIER REMOVAL

¢ = CLOSE

C8 = CONTROL SWITCH

25 = SYNCRO-VERIFIER RELAY

5= SCADA STATUS INPUT

C11. C21 = TYPICAL WIRN WAMTIS TN CWNP RECLOSTE REMOVAL SCHEMIES
NC = NORMALLY OPEN

C - BREAKER CLOSE COTL

79 = AUTOMATLC RECLOSING RELAY

RR = RUCLOSE REMOVAL LATCHING RELAY

T - TRIP

TC = BREAKER TRIP COIL

538 = SLITDING LINK TERMINAL

R~ RESISTOR

DD = ZENER DIODE

AMS = AUTOMATIC F MANUAL THROWOVER SWITCH [SHOWN 1N MANUAL MODE)
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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 138 kV SUBSTATION DESIGN

~ GenterPoint
G Energy

ELECTRIC ENGINEERING DEPARTMENT

P.O. BOX 1700 HOUSTON, TEXAS 77251

REFERENCE DRAWINGS: Latest revision of

CenterPyint Energy 004-241-04, Customer-Owned Substation Line Termination Standard

CentarPoint Energy 171-190-06, Dasigin Criteria 138 kV Standard {nstrument Transformer Stand, Sh. 1
CenterPoint Energy 171-190-06, Design Criteria 138 kV Standard Instrument Transformer Stand. Sh. 2
CenterPoint Energy 581-300-01, 138 kV Potential Translfonmer Schematic and Wiring Diagram

REFERENCE DOCUMENT: Latest revision ol
CenterPoint Energy Transmission & Substation Qutage and Clearance Coordinalion Procedures

REFERENCE SPECIFICATKONS: Latest revision of’
CenterPoint Energy (07-400-02, Specification for Remate Telemetry of a Customer-Owned Facility

REFERENCE STANDARDS: Lalest revision of’
AASHTOIEEE C57.13

AISC, "Manual of Stecl Construction” G C2 (NESCY
ASCE 10 [EEE &)

ASCE 113 ILER 519

ANSICi12.1 1EER 837

ANSI C37.32 TREE 998

IELE C37.04 IEEE 1119

IEEE C57.12.00 IEEE 1453

IEEE 142 NEMA CC 1
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1. SCOPE

L1, This specification covers dusign erileria for a customer-owned 138 KV substation conneeted to the
CenterPoint Energy Houston Eleetrie, LLC {CenterPoint Encrgy) 138 KV transmission syslem. This
specification 15 intended to apply 10 a new customer-owned substation or cxpansion of an exisling
customer-owned substalion. However, the information in this specilication may be applicable when
squipmenl inan-exisling customer-owned substation is buing replaced or modified.

2. GENERAL

21, A customer that s approved by CenterPoint Bhergy to receive service from the CenterPoint Energy
138KV transmission system is required 1o provide a substation capable of aceepling (hal service from
CenlerPoinl Energy. The customer-owneil substation becomes sn inlegral part of the CenterPoint
Energy transmission system relwork and the Electrie Reliability Council of Texas (ERCOT) and,
therefora. ean have a significant timpacl on overall system reliability. The customer is obligated to
meet present CenterPoinl Energy destgn erileria and modify the customer-owned substation in the
future as the CenterPoint Energy transmission system continues to evolve. When deemed necessary
by CenterPoint Eneray, changes may be needed to vonform to industry standatds, transmission
systom claracteristics. ContorPomt Encrgy praclices, and lechmological advances W nmintain
reliability or meet Bture reliability requirements.

)
-2

All equipment and design shall be in accordance with designaled standards of this specifieation, the
American National Standards Instituls (ANSD), the Institute of Electrical and Elestronic Engincurs
(IEEE), the American Sociely of Civil Engineers (ASCE), the Amencan Ingtitule of Steel
Construction { ATSC), and the National Electrical Mannfacturing Assaciation (NEMA). In the event
of conflicting requirements, the order of precedence shall be this speeification, ANSI TEEE, ASCE,
AISC, and NEMA stondards. All electrical clearances shall comply with the latest version of the
National Electric Safety Caode (NESC).

[
Ld

This specitication is not intended to be totally comprehensive. To ensure the efficient coordination
between CenterPoint Energy and the customer during the design and construction of the customer-
owned substation, CenterPoint Tnergy requires that enginecring documents be sybmitted to
CenterPoint Energy for veview betore certain squipment is ardered or construction begins. All items.
requiting CenterPoint Energy review ate listed in Article 14 of this specification and shall be
submitted in writing to the designated CenterPoint nergy representative.

24, Any deviations from thiy specilication or projed drowings reviewed by CenlerPoint Energy require
writlen acceplance from CenlerPointl Energy.

2.5 All labor and cquipment shall be turnished by the customer unless otherwise sfaled in s
specification.

26.  Unless otherwise stated in this spccification;

26,1, CenterPoini Energy will provide ooly [unctional reviews of compleled drawings snd

sehematies.
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262, CenterPoint Unergy will ot verily, or correct, poini-lo-peint wiring drawings forthe customer
—owned substation.

363 CenterPoint Encrgy requires specific tests which are to be conducted by the eustomer to verify
the proper operation and coordination of the customer-owned substation protection and
control equipment (sce Article 16 of this specification).

2.7, CenterPoint Energy reserves the vight to refuse to energize any custorasr-owned substation which
fails to meet this specitication,

2.8, The customer will coordinate the energization snd operation of their high voltage facilities with
CenterPoint Energy’s Real Time Opetations (RTD) Depmitment per ConterPoifit Inergy’s
*Fransmission & Substation Outage and Clearance Coordinalion Procedures™ document.

29. During cnergization of new or existing cquipment. the customer shall not disable 8 single kevel, or
mulliple levels, of protection that rosulls in no proteclion for an enorgized vlement, such as, a
{rangmission ling, high voltage bus, or transformers.

2.9.14. The customer shall immediately notify the RTQ System Controller (281-894-0491) whenever
the customer becomes aware of anv encrgizad clement that has no protection if' the protection
cannot be immedintsly restored.

!J
o
2

The customer shall immediately notify the RTO Systern Controller (281-894-0491) of a
protective relay that is not functional {such as » “CPU Failure™ alamy or when a proteclive
relay is found powered down, or oul of servies (such as not enabled). Jor an energizod
element.

2.10. As owner of the substation, it is the customer’s responsibilily to comply with the applicable Jaws.
ordinunces, eoder, Tules, and regulations established by applicable government entities.

211, Because the cusiomer-owned substation becomes an integral part of the CenterPoint Encrgy
iranstigsion system network, CenterPoint Encrgy requires.access to the customer-owned substation
and CenterPoint Energy vight-ofeways 7 days-a-week, 24 hours-a-day, 365 days-a-year, Site access,
site operating procedures and road access to the customer-ovned substation by CenterPoint Energy
personnel should be considered when determining the substation location.

2
—_—
[35]

. When terminal blocks and other connections permit, ring tongue logs shall be used instead of spads
or stab-on lugs.

3,

3.1.  CenterPoint Energy’s phase rotation is desipnated C-B-A counter-clockwise and the coslomer shall
phase equipment accordingly. Conngction of the customer’s [T1-I1z-113 power transformer leads to
CenterPoint Energy's C-B-A, B-A-C or A-C-B phases, respectively, i8 recommendad,

3.2, ‘Ihe CenterPoint Energy’s system operating voltage is 138KV (L-Ly79.7kV (L43) - 3% for
continnous operation and 138kV (L-L)/79.7kV (L-G) +3%/-8% for emergency condilions. Actual
steady-stale operations] voliage varies around the CentlerPoint Energy transmission system network,

CENTERPOINT EXERGY
FOUSTON,. TX
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3.3.

3

[
>

but {acilities wilh a means lo regulate the 138 KV iransmission system are ypically used to conlrol
{he voltage 1o be no mors than approximately 142 kV (L-Ly82 &V (L~G) lo provide a margin from
the maximum 145kV (L-LY83.7 &V (1.-Q). Dynamic conditions may be encountered which result in
voltage excceding this range. Al 3 minimum, customer is required lo design 138KV substation
[acilitics that are tated for the emorgoney operating veltage range stated above. For the purpose of
the design and rating of the substation and equipment, it shall be assumed that the maximum
conlinuous negative sequence component of the voltage at the 138 kV bus is 2% of the posilive
sagquence voltagy. See Sub-Articles 3.4, 2.3, 4.9 and 7.1.4 of this specilication {or additional relevant
information,

Only instrument transformers, surge arrcsiers, station service voltage transformers, generator step-
up transformers for generators withoui co-located non-auxiliary load, and autobansformers are
allowed to be connceted phase-ta-ground on their 138 &V primary terminals.

As the independent system operator (ISO) for the LRCOT Region, ERCOT 1s responsible for
maintaining frequency. which is nominally 60 1z, Reler to BRCOT (www.ercot.com) Nodal
Operating Guides and Protocols for information regarding frequency regulation.

CenterPoinl Lnergy suggests the customer at a minimum otilize the “vollage ride-through™ destgn
ctiteria below when desipning and selecting process and control equipment. (Note: This design
criteria do not supersede any regulatory voltage ride-through requircments ).

5.1 When the point of interconnection bus vollage i below 0.5 pu, the minimum ride-through
time is (.15 seeonds.
£2. When the point of interconnection bus voltage is at or above (.3 pu, the minimum ride-

through time is (1.2 seconds.

Maltiple-shol, staggered, voltage-supervised, aulomatic reclosing is utilized on the CenlerPoint
Energy lransmission system, The [irst anlomatlic reclosing altempl for g CenterPoint Energy
transmission line lypically occurs approximately one second afier initial irip. The number of
automatic reclosing attempls varies, bul tha total duration of the aufemalic reclosing sequence is
typically one minule. 'The cuslomer shall coordinate operation and protection of electric motors,
computers and other equipment sccordingly.

CENTERPOINT ENERGY
HOUSTON, TX
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4.
4.1, The minimum acceptable clectrical design characteristies for 138 'V facilitics and equipment are
listed below:

Transformer winding impulse level 530 kV BIL

Bus and switch insulators, and apparatus 630 kV BIL

bushings (i.e. cireuit breaker bushings,

trensiormer bushings, coupling capacitors,

capacitive voltage transformers (CVT), current.

transformers (CT), potential transformers (PT),

surge amreslors cle,)

Rus and switch nsulators Jeakage distance 1321n. leakage distance (equivalent to
extra creep 630 KV BIL or 750 KV BIL).
Additionally, insulstors may require
*eoaling” in some areas of the system Lo
minimize the likelihood of Mashover,

Apparatus bushing leakage distance (circuit 92 in, creep(equivalent to 650 KV BIL ~

breaker bushings, bansformer busbimgs, CVT,  hght confamination levels).. Additionally,

CT, PT. surge aresters efc.) apparatus bushings may require “coating’
m some arcas of the system lo minimize
the likelihoad of flashover.

Phase-to-ground clearance 52 in. (metal to metal)

Phase-to-phase bus spacing (including vertical 63 in, (metal to metal)

spacing alcrossover point of high and low bus)

Phascto-phase horizontal spacing at inceming 144 in. (center line to conter line,

line dead-end structure repardless of the line angle)

4.2.  Anair insulated customer-owned substation configured it a ‘ring bus®, “double-breaker, double-bus’
or *breaker-and-a-half* arrangement equipped with transmission line protective relaying (“full Ioop™)
or an air insulated customer-owned substation configured in a ‘loop line tap® arrangement without
{ransmission line proteclive relaying (“loop lap™) are sllowed by CenterPoint Energy (see Figure 2
{hrough Figure 7). *Ring bus” configurations with more than six breakers shall not be considered.

4.3, Customer-owned substations. with aggregated load equal (o or greafer than 75 MW shall be
conligured as “Tull lvop™ Customers shall converl any existing subsialion to “lull Towp™ ilany {ture
load adilition inereases aggregate losd to 7SMW or maore,

44. Bascd on the customer-owned substation configusation, cquipment in the substation that could be
suhjceted to transmission line load flow current (cirenil breakers and disconncet switches, bus work,
condnctors or any scrics-connected, current carying doviees, such ag, frec-standing current
transformers. proteetive relays. instrumentation, or hardware within the ring bus or transmission line
breaker-and-a-hall’ bay} and incoming transmission line positions {transmission line disconncet

CENTERPOINT EXERGY
HOUSTON, TX
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swilches, line traps, ete.) shall have a minimum conlinuous current rating of 4000 A and shall have
an overload capability of 110 percent of rated current for 2 hours, unless otherwise specified by
CenterPoint Encrgy. The cquipment in the customer-owned substation that is not subjeeted to
transmission line load flow current is not required to be 4000 A minimum. However, operational
scenarios associated with cerlain cquipment outages could exist that would result in ransmission line
load current flowing on customer internal lines or buses (customer site internal ‘loop line” or
customer site internal “loop bus”) and potentially overload the customer’s equipment if it is rated less
than 4000 A. Therefore, CenterPoint Energy suggests that any customer site internal “loop line” and
customer site internal “loop bus” (except customer sile internal “radial® ling or customer transformer
bus conncctions) be 4000 A minimum (scc Figurc 2 through Figure 7). For customer-owned
substations connecting to four or more CenterPoint Encrgy 138 kV transmission lincs, contact
CenterPoint Energy for the required equipment rating.

CenterPoint Energy CenterPoint Energy
network transmission line network transmission line

load flow
cuirrent

DS

cB

]

]

t
oAk oAy
AW

T1 b W \II‘UITZ

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

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

= Must have a continuous current rating of 4600 A minimum
—— Can be less than 4000 A

All disconnect switches only have arcing horns. Circuit switchers are
requirad to be instalied in this configuration. The circuit switchers are
used for manual switching of the network transmission line sections.

«If two transformers are installed then this disconnect switch is installed
and is ‘normally closed’.

** For substation arranged for future "full loop” service, the 138 KV circuit
breakers that will be in the substation ‘loop’ shall have a conlinuous
current rating of 4.000 A {see figures 3 to 7}

Figure 2
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CenterPoint Energy CenterPoint Energy
nelwork transimission line network transmission line

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

transmission line
load flow

current D%

Ds

Ds

\‘ A LI
LA
NAVAWANS v

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

CB = circuit breaker
DS = disconnect switch

= Must have a continuous current rating of 4600 A minimum
—— ©€an be less than 4000 A

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

* If two transformers are installed then this disconnect switch is installed
and is 'normally open’.

Figure 3
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CenterPoint Energy CenterPoint Energy
nelwork ransmission line netvork transmission line

CB

A

transmission line
load flow
current

transmission line
load flow

current Ds

DS

oA
s Sy
Voo

12

Alternative ‘c’ customer 138 kY substation (*full loop™

3 circuit breakers with 1 or 2 transtonmers
CB = circuif breaker
DS = disconnect switch

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

All discehnect switches only have arcing horns, Clrcuit switchers are not
used for manual switching of the network transmission line sections in this
configuration. The citcuit breakers are used for manual switching of the
netwark transmisslon ling sections..

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

Figure 4
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CenterPoint Energy CenterPoint Energy
nelwork transmission line network transmission fine

CB

A

transmission line
load flow

transmission line

{oad flow DS

bs

T2

Alternative ‘d’ customer 138 kV substation (“full locp"
4 circuit breakers with 2 trapstormers

CB = circuit breaker
DS = disconnect switch

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

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

Figure 5
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DS DS DS DS [ €——>
—t— A [ ! CenterPoint Energy
network transmission line

transmission ling
load flow

g >

CenterFoint Energy
network transmission line

Dbs Ds

T T2

Alternative ‘e’ customer 138 kV substation (“full loop”,
4 cireuit breakers with 2 transformers

CB = circuit breaker
D§ = disconnect switch

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

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

Figure 6
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CenterPoint Energy CenterPaint Energy
network transmission line network transmission line
R S—

DS transmission line DS
load flow

transmission line

DS load flow

‘ possible f

\ transimission line
load flow
\.. f’

customer site
internal ‘loop line’

customer site
internal ‘ioop line’

[
bs

T2

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

Any customer connection from the “full legp" substation or “loop tap”
substation to the customer's transformers, customer buses, or customer
lines (i.e. customer plant internal 'loop lines', etc.) are not required to be
4000 A minimum. However, operational scenarios after a scheduled
outage of equipment in a custormer substation could exist that would result
in transmission line load current flowing on customer site internal tines or
buses (customer site internal *loop line’ or ‘leop bus’} and potentially
overload the customer's equipment if it is rated leas than 4000 A
Therefore, CentsrPoint Energy suggests that any customer site internal
‘loop line' and customer site internal 'loop bus' (except customer site
internal ‘radial fine or customer transformer bus connection) be 4000 A
minimum.

Figure 7

4.5.  The 138 kV customer-awned substation shall be designed for a short circuit current of 63 kA rms
symmetrical, with X/R ratio of 17, unless otherwise specified by CenterPoint Lnergy.

4.6. 138 kV customer-ownexd substalions which are connected directly info or located within 2 miles
electric distance of a CenterPoint Energy 138 kV substation that is designed for a short eireuit current
of 80 kA rms symmetrical, must be designed to the same short eircuit current of 80 kA rms
symmetrical, with X/R ratio of 17, unless otherwise explicitly specified by CenterPoinl Energy.
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4.7.  The application of key mterlock systems is not permitied on customer-owned substation 138 kV
equipment.

4.8.  The customer’s conneeted load, generation and equipment shali be designed and operated to adhere
to the recommended harmonic limits of TEEE 319 and limits of voltage fluctuations and associated
Hght flicker of TRFE 1433,

49, The customer shall not, without CenterPoint Energy’s consent, connect or operate squipment that
produces voltage flustuations, interference or distorted wave forms that adversely affect service to
other customers or that may be detsimental to the CenterPoint Energy transmission system. Such
equipment includes, but i not limited to, mators, are furnaces, copacitor banks, ete. The customer is
nbligated to provide load and equipment information (i.e.. load magnitude, peak load, load profile;
amount of “self- scrve generation, load characteristics, motor starting data, load increase) for
CenterPoint Bnergy interconnection study and development of itilerconnection requitements.
CenlerPoinl Unergy may require the inslallation. on customer’s side of the meter, of suitable
apparalus or other equipment designed specifically to reasonably limit such adverse effects.

4.10. The oustomer-owned substation ground mat shall be designed for a shorl cireuit current of 63 kA rmy
symmetrical with X/Rratio of 17 and duration of 0.25 seconds and eomply with IEE) 80 and IEEL
C2 (NESC), Ground mat connections shall comply with IEEE 837, unless otherwise speeified by
CenlerPoinl Encrgy.

4.11. 138 kV customer-owned substations which are conncefed directly inlo or located within 2 miles
clectric distance of 8 CenterPoint Encrgy substalion that is designed lor a short cireuit current of 80
kA rmy-symumetricsl shall design the ground mat for a shorl cirenit current ol 80 kA rms symmetrical,
with X/R ratio of 17 and duration of (.25 seconds and comply with IEEE 80 and IEEE C2 (NESC).
Graund mat connections shall comply with TEER 837. unless otherwise specified by CentarPoint
Encray.

4.12. The customer-owned substation direct lightning siroke shielding design shall comply with IEEL 998,

1.13. The customer shall refér to the current CenterPoint Energy tarifl for retail delivery service regarding
additional miormation perfaining to load balance, intermillent electrical loads and Limilations on
adverse ellects, squipment sensitive 1o vollage and wave forins, change in retail customer’s electrical
load, power factor, and testing of retail customer equipment,

5.1, 'The customer shall provide a-complete structural and foundation design package for the dead-end
structures (supporiing the CenlurPuinl Lnergy iransmission lines connecied o the customer-owned
substation) and the instrument transformer stands in accordance with Article 14 of this specification.
The design package shall be signed and sealed by a professional engineer registered in Texas and
shall inclode design teferences/eodes, computer analysis. member design, connection design,
Toundation design, soil report, structural and foundation drawings, and all ather mtormation that
documents the design of the structure(s). ASCE 113, 2 Edition may be used for guidance in the
design ol structurey inside the cuslomer-owned substation.

5.2. CenterPoint Energy transmission siructures designaled for CenterPoint Enersy use shall be used
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53

5

5.5.1,

R

exulivsively by ChaterPoint Energy andl will siot he nsed to wwpport mstomer squigment including
customer-owned Fenerator Jeads.

Design shall be based upnn loadings redisticdlly combined o parse the most unfavorable effert npon
the structure or comppnent The [odds and overdoads sperified in Sub-Articles 54 and 53 of this
speci fication roust heised. Ifthe AISCLRFD methodisused, the stoucture musthave 2 seeond order
elastic analysis {alzo called aGeomettio Nonlinear Andysis):

Structures shall mieet the Strength Reguirements of 1EEE G2 {MESC), Section 26, for grade B
construetion.

“Thie-mmini mutn acceptable structural dedign loading criteria shall be the more severe of the following
twn cases (note the casesineotporate loads up ta a 30° horizontd angle):

Case 1 - Ice with. Cohoirrent Wind Loading: Refersnce specification JEEE C2 (MESCY,
mminitinut allowable strength factors per Bection 26, Table 26:1-1; loading requiréments per
Seetion 25 Rule 250 B and Table 250- 1, andloaditg cotponeits to be applisd to the stmcture
shall be according to Figure S afithis specification, Thestaticwire and phase wire ] vads shown
in Case | includethe required uverload factors. The 9:pafwind on the structure must {nclude
a 3.50 overload (22,3 psf) with the appropriate force coefficient (Gy) for sach structurd
member.

h—b Transverse

— Langitudinal

——iy 3¢ % s
— >
Tt T Te g
k4 ¥ l )

E——
T

Wind
Tirectaan

v
1571

— 5 l
‘ Tl T
Wind-and [ce loads:are specified in Section 25 0 {EEE G2

Static wire
= 105 kipshnire
fongiudirally
Sr= 6.7 kigsfwire
transy ersely
Sy= 0.5 kipshaire v ertically

Phasg wire
Ti=23.0 kips/phase (afgitudinally

Te= 144 Kps/ghase iransy ersely
Te=1.5 kipsiphasevertically
CAZE 1 -logwith conourrent Wind Loading =~ Ovethead

Fiew Statie wire and Phase wire loading componetit _
(Thistaticwireand phase wire loads showninstuds the required-overload factorg

Tigure 8

Case 2 - Extreme Wind Loading; Reference specification; IEEE C2(MESC) Seciion 23, Rule
50,0 mirimum, dlowahle sitength factors per IREE CF (NESC), Section 26, Table J61-1:
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and srragritade and dirention ofstatic wire and phase witeToaditig tomponentsto be applied
to the structie shall beaccarding to Figure O of this speciication. The static wire and phase
ware lgads. shown in Case 2 inglude the reguired CenterPoint Enerzy overload factors. The
vand onsiructure loads §s gpplied inthe Transverse difection.and faust ibcludeal, !l averdead
fartor, CenterPoint Energy will provide the designated Extreme Wind velocity tohe used a
the dte. Structyral member shape facfors shall he used from ASCE 74

P Transverse
. l
) Langitudingi
wint & i e
. - 21 # — E,
Direction i
—_— * —>
| ol 4Ty T s
> ¥ ¥ !
T Tt T

For Case 2 the following shall apply;

Basiz Wind speed determined from wind mapgfor, Exposure Category G,
Risk Category |, Design wind pressure eguation and coefficignis

uef [EEE G2 (NESC) RuUle 250, in latest version

Erativ wire Phase wire
Bi=12.0 kipsiwire T=22.0kips/phaselangitudinally
Jongitudinally
= 5.6 Kipshyire Te= 10& kipphase transyersely

trangversely
Sir= (L6 kipsiwire v grtizally Tv="1.0 kips/phase-yertically

GABE 2 - Extreme WinidLoading ~Qvethead View
Blatic wite and Phase wire loading component
[The static wite atd ghase-wrice loads showsniinchude the requiregoveiload fastors
Figuied
5.6 Therequitenients for dead-end structures ate as follows:

5.6.1, Custoriter shall design all dtachmient points to sneure that sufficient dlectrical dedranpe is
maintdned to the customer’s structure ground and sguipment. CenterPoint Energy will
sextend the phase wires to the firstitern of customer’s eqbipment or bue and will furnish, owen
andmantan dl necessary fittings for terminating the gphase wires including the tower fittings,
suspension insulaters, dead-end clamps and phiase vare ferminal fttngs with MEMA CC 1
standard faie-hale terminals (05625 in diameter holes, 175 in, ceners) for aftachment to
the firstitera o equi prient orbus in the custorrer-owied substation. CenterPoint Energy will
dso finish stirrup damps or other stmild devices (such asabar o the NEMA pad fhat is
nsedwith ACSS eonductors), o thephase wires. as required for onhection of surge atresters
ard potential transformers. Customer will provide agrouding conductor from thecustetnet-
owned subistation ground mat up the dead-end strusture, tothe stafie wive pul-off plates.

CENTERPOINT ENERGY
HOUSTON, TX

I 11552024, Wpdate fo YRT in 3,5450d mincredits Var | Var | PRI l

18 QTSI TTpdates th various sections [ Var | Var | PRI WRITTEN Ai9174. 'E_ . Reid

17 | a2l Tpdite seetions 4 & 11 Var Var ] GEE CHECKED 10574 L. . Pond'
L 16 | 8317 T pdate Sections.B & 9 forTelscoti CWh [ Var | TIEE LFPROVED: | 71774 |25 Kayger
;15 11362015 | Updates War Wat- | DRS Page 150f 46

NO DATE TTEMS REVISED, T B¢ [ on | AP | SFECIFICATION Ho, 0723114

Hollow Branch Creek Solar SGIA 24INR0422 111 October 8, 2024

120



Docusign Envelope ID: FC339180-3A86-4A2E-B4F0-EE24FD702E53

3

3.7.

b=

CenterPoint Energy will fumnish, own and maintain all necessary [iftings for terminating the
static wire and for connecting the slatic wire (o ibe customer provided substalion ground
conductor at the static wire pull-off plates including the tower fittings, dead-end clamps and
slatic wire torminal fittings for attachment to the customer provided substation ground
conductor.

6.2, Customer shall provide pull-ofl plates for lerminsting the phase-wires and stalic wires which

will accemmodate a minimum of 1 in. pin. All pull-ofl plates must satisly Equations 4.6-1
and 4.0-2 m ASCE 1. Delails for division of ownemhip shall be in accordance with
CentorPomt Fnergy Drawing 004-241-04 Customer-Owned Substation Line Termmation
Standard.

6.3, The height of the dead-end strueture™s phase wire sttachment shall be in aceordance with the

National Electric Safety Code (IEFE C2) or 40 ft. whichever is greater, unless othenwise
specified by CenterPoint Energy. The static wire height at attachment shall be at a suflicient
elevation and position o provide a shield angle (o the outside phase wires of 30° and 45°
between two adjacent static wites (see IEEL 1423,

6.4, CenterPoini Fnergy will determine 1l the installation of fiber optic cable is reguired For

transmission line protective relaying andfor control pmrgioses. The fiber optic cable
mstallation will normally be installed underground [rom the ransmission Line protoetive relay
requiring fiber oplic communization (i.c., relay located in the substation control cubicle) to
the base of the [irst CenterPeint Energy transmission line structure outside the substation.
However, should an overhead inslallalion be required, additional loadings will be imposed
on the customer’s dead- end structure.  Additional design information eonserning the fiber
opiit cable will be supplizd by CenterPoinl Energy when overhead [iber optic cable is to be
used. The connection for the fiber oplic cable is {ypically at least 8 [vet from the nearest phase
wire. If an overhead installation s required and the fiher optic cable cannot be accommodated
on lhe dead-end structure, @ single pole must bo installed in the customer-owned substation
1o wansition the fiber optic cable lrom overhead to underground.

6.5 If multiple dead-end bays are installed that share a middle column or support, the support
must be designed to wilhstand the loads from the adjacent cireuits.
When high-gide (138 V) metering i utilized, the customer shall design, provide and install stands.

for mounting CenterPoint Energy fumished instrument transformers (potential and cusrent
trapsformers). The cestomer shall also design and build foundations o supporl the slands and
instrument fransformers, The designs shall be in accordance whh Sub-Articles 3.1- 5.4 of this
spectfication. The extreme wind speed delined m seclion 3.3.2 shall be wsed with an appropriale
member and syuipment shapd tactor. The insiroment Iransformer paramelers lo be used for the design
of the instrument transformer sland are indicated on CenterPoint Energy drawing 171-190-06. Since
the instrument transformer may change in the fature, the stand mounting surface for the instrument
transformer must be adjustable: or use grating to accommodate diverse mounting bolt paiterns. Ifa
grating is used for the stand mounting swrface for the instrument transformer. washer plates of
sulficient size and thickness 10 Toad up 4 bars must be used on top and boitom of the grating. Design
citleulations showing the load transfer from 1he bolt 10 the washer plales Lo the bars to ihe column
must be provided, The customer is responsible for providing the bolts and washer plates. The
customer will design o mounting stand and foundalion for the hurrigane wind speeds and overloads

CENTERPOINT ENERGY
FIQUSTON. TX

1y 1/3/2024 Uindate o VET 111 3.5 and mminer edids Var Vir PM

18 | 982073 Updates to vanious sections [ var Var PIvi WRITTEMN 1074 B. . Reid

17 22021 Undale seclions 4 & b Yar Vur GAL CHECKED A0/ .G Pendl

16 | &/3/2017 Updale Secions 8 & 2 for Televam CWM | Vo | MDB | APRROVED | 7/17/74 . 8. Kayser

15 | 114162015 | Updates Var Viar DRS Fage 16 of df

NO DATE I'TEMS REVISED BY CH APP SPECIFICATION Mo, 007-231-14
Hollow Branch Creek Solar SGIA 24INR0422 112 October 8, 2024

121




Docusign Envelope ID: FC339180-3A86-4A2E-B4F0-EE24FD702E53

From Sub-Article 5.5.2 ol this specilication. 1f the AISC LRFD method 35 used, the structure must
have a second order elastic analysis (also called a Geomelric Nonlinear Analysis). The customer
shall limit the horizontal deflection of the potential teangformer and current transformer stand at the
instrument meunling height Lo the mounting height divided by 100, 'The wind speed used for the
defleetion limit shall bo-80 mph.

6.1, Site preparstion and plot plan drawings shall be submitted to CenterPoint Energy for comment.
Facilities that must be shown on this drawing include; dimensions of the customer-owned substation
site, access roadways, space between the customer-owned substation and access roadways, and
drainage features such as culverts, ditehes and detention [acilities {il required ). Refer to Snb-Article
14.1.1 of this specification,

6.2.  The customer shall stake the location of the deaid-ond structures according (o Figure 10. Tl ewner
of the subslation must submil drawings/documents specilic to their substalion (o CenterPoml Eneray
i accordance with Article 14 of this specilication. The drawings required by Sub-Articles 14.1.1 and
14.1.3 of this specification should show the custemor™s desired location for CenterPoint Energy
phases. CenteePoint Energy will vevicw this information along with the customer-owned substation
Incation and CenterPoint Encray transmission line tower location and determine if the customer’s
desired location for CenterPoint Energy phases can be achicved.
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P - CUSTOMER TO STAKE DEADEND
RACKS AT THESE LOCATIONS
Staking Requirements for Typical Customer Substation
Figure 10
6.3,  An all-weather accessroadbed capable of supporting heavy construchion vehicles shall be prowided
to the customer-owned substation The areas wathin the customer-owned substations that need to
support heawy vehicular traffic should conform to AASHTO H20 loading,
64, Access for CenterPoint Energy to attach its transmisson line wires to the customer-owned substat on
dead-end structures shall be provided by either.

641, A 325 & wide, leveled, and unobstructed access outside the customer-owned substation site
from a main ad to the CenterPoint Eniergy right-of-way and in front of the dead-end
structures with substation fencing amazimum of 20 §. from the attachment point of the dead-
endsand a 13 f. (minimum) wide gate for accessinto the customer-ovwned substation,

642 425 wide accessinside the customer-owned substation from the substaton access gate (20
ft. wide minimum) to the front of the dead-ends with substation fencing a minimum of 25 £,
from the attachment point.
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6.5. Access and space shall be provided for installation and futore replacement ol high voltage equipment
including metering instruiment transiormers.

6.6. The design clevation of the customer-owned substation site, equipment and contral cubicle should
take inta consideration locating essential components above flood and storm surge levels.

", 1 VOLTACE FOUTPMIENT
7.1, Therequirements [or power ransformers are as follows:

7.1.1.  Transformers sarving load shall have a delta winding for connection to the 138 KV system..
Power transformers shall conform to JEEE C37.12.00. Power transformers should be
equipped with sudden pressure and low oil level detection devices.

712, Power translormers shall have a minimum of two 600:5 A mulli-ratio bushing current
transtorners (BCTS) per 138KV bushing. Tach BCT shall have IBEE C37,13 accutacy C400
or better. Where applications reguire additiona) RCTs andior different vatios, CenterPaint
Energy shall provide rafios to suppott equipment purchase schedule, The secondary resistance
of power transformer BCTs shall not excesd (.0025 ohms per tum, The power transformer
BCT secondary raled continueus-current shall be 10 A minimum. Thepower transformer BCT
rating factor (R.I".) shall equal 2,0.

7.1.3.  High-side surpe arresters shall be provided in accordance with Sub-Asticls 7.4 of this
specification.

714, The customer shall delermine the need for, and il spplicable, settings for a translbrmer lap
changer for de-cnergized operation (no load lap) and auntomatic on-load tap changer.
CenterPoint Energy recommends power transformors be equipped with an automatic en-load
tap changer.

7.2, The requirements For cirenit breakers are as follows:

7.2.1.  Cirenit breakers shall be of the thires-pole, ouldoor type, 138 KV nominal, in accordance witl
IGEE 3704,

7.22.  For a *full loop™ customer-owned substation, “loop tap™ substation, or a substation arranged
for future *full loop™ service, the 138 kV circuit breakers that are or will be in the substation
“loap’ shall have a conlinuous cumrent rating of 4.000 A an overload capability of 110 porcent
of the rated current Lor 2 hours and a rated isolated capacitor bank cumrent swilching capabifity
of 600 A,

For customer-owned substations connecting to four or more 138 LV CenterPoint Energy
transinigsion lines, circuit breakers may be required to have a higher continuous rating. The:
three-pliase symmetrical short cireuit current interrupting capability of all 138 KV eircuit
breakers shall be 63 kA 1ms symmetrical, The rated interrupting time of all 138 kV cireuit
breakers shall b three cycles or less. T some applications, the installation of TRV shaping
capacitors may be required in order to achieve the cireuit breaker intesrupting capability of
63 kA s syminebrical for line taults, CenterPoint Energy shall determine the placement of
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7.2.10.

TRV shaping capacitors, when reyuired for line faults.

Each 138 &V circnit breaker shall be equipped with two 4000:5 A multi-ratio BCTs por 138
KV bushing. Hach circuit breaker BCT shall have a relaying acenracy class of C800 on the
4000:5 A tap in accordance with TEEE C57.13. The sccondary tesistoanee of the cireuit
breaker BCT shall not exceed 0.0025 ohims per turh. The circuit breaker BCT sccondary rated
continuous current shallbe: 10 A minimum. The cirewit breaker BCT rating lactor (R.F.) shatl
cqual 2.0,

For the replacement or addition of a 138 KV circuit breaker in an exisling costomer-owned
substation that already has other 138 kV eircuit breakers that do not have a continuous current
rating of 4,000 A, the following applies to the replacement or addition circuit breaker (i.e.,
the following requirement is ta accommadate interface of the 4000 A replacament or addition
138 KV circuit brealeer with any existing civenit breakers that have 2000:5 multi-ratio RCT s
in an existing substation while mainlaining the design capability for 4000 ampere operation
in the future), Lach replacement or addition 138 KV circuit breaker shall be equipped with
two 3000:5 A multi-ratio BCTs per 138 kV bushing, Each citcuit breaker BCT shall have a
relaving aceuracy class of C800 on the 2000:5 A tap: (equivalent to C1200 on the full ratio
3000:3) in accordance with IRRE (05713, The secondary resistance of circuit breaker BCTy
shall not excesd 0.0023 obms per tum. Cucuil breaker BCT secondary rated continuous
cwrrent shall be 10 A minimum. Circuit breaker BCT raling tactor (R.I'.) shall equal 2.0.

Twao trip circuits shall be provided with indspendent 125 V DC conirol circuits. I fwo trip
colls perale a single armature, both coils shall be designed or marked in such away as to
prevent their being conneeled in a manner that would result in the etreuit breaker not tripping
in the event that bolh coils are energized simultaneously.

Trip etreuit or elose eireuit DC curyent shall not exceed 13 A (instantaneous and sicady state)
for the eireuit breaker trip or close circuit.  Tf electromechanical protective relays with DC
operated ‘target and seal-in® units are used in the substation, then the eireuit breaker trip
cireuit shall not draw less than 4 A DC current and a civenit breaker elose citeuit shall not
draw less than 2 A DC current in-order enswre reliable “target and seal-in” unit operation.

The DC negative of a trip cireuit shall not be fused or use a civeuit breaker ingide the circuit
breaker control eabinet.

Surge suppression shall be provided on cach tiip and close coil. Reference CenterPoint
Encrgy 007-400-02 Specification for Remots Tolemetry of a Customer-Owned Facility,

The circuit breaker operating mechanism shall be both mechanically and cloctrically trip-froe
in any posilion. For oil circuit breakers, a lateh check switch shall be provided,

Circuit breakers with air clesing mechanisms shall have stored encrgy for at least 5 close-
open operations, Circuit breakers with spring closing mechanisms shall have the spring
charging motor cireuit cormected to a 123 V DO battery source utilizing a DC supply cable
dedicated for this purpose.  Voltage rollover from AC to DC shall not be installed for the
spring charging motor circuit for circuit breokers.

Gay eireuit breakers shall have losw SF6 gas pressire alarm and close inhibil contacts.
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721

7.2.12,

731

735,

The customer shall indicale on the relay and métering one-line diagram whether the low
516 gas pressure wiring is sel lo “BLOCK TRIP or to *AUTO TRIP® the circuil breaker.

Cirenit breaker internal time delay cirenitry for reclosing shall not be utilized. External time
delayed automatic reelosing, when utilized, shall be wired/connected dircetly to the circuit
breaker close circuit. External time delay for the cireuit breaker closing citenit is to be provided
by (he automatic reclosing seheme.

The cirenit breaker internal close and tiip cireuits shall not go tleough a ‘localiremote” control
switeh in the circuit brenker, [Towever, if a circuit breaker comes from the manufscturer with
a ‘localfremote’ control switeh installed in the circuit breaker, then the ‘remote’ contact of the
control switeh that is wired in series with the close and bip cireuits must be “shorted out’ ov “by-

passed®.

7.3, The requirements for air break swilches are as [olows:

Transmission iine disconnect swilches and all disconnsel swilches in the cuslomer-owned
subslation “loop” shall be of the culdoor, lhree pole, gang operated Lype rated 145 kV noniinal,
and shall have minimum conbinuous current ratig of 4000 A an overload capablity of 110
pereent of rated current for 2 hours and a rated minimum withstand capability of 164 kA peak
for at least 1.5 seconds. Disconnect switches that are oot in the substation “loop” (ie.
transformer high=side disconnect switch} may be rated 1or less than 4000 A continuous, hut must
have a raled minimum withstand capability of 164 kA pedk. The switch air gap BIL shall
coordinate with the BIL rating of the switch insulators. For customer-ownoed substations
conneeting Lo four or more ConterPoint Energy 138 kV transmission lines, contact CemterPoint
Energy lor ihe required rating of switches.

Transmission line disconnect switches are required for all substation types,

“Loop lap™ subslations must be conligured and designed wilh equipment to permit switching
for the scheduled outage of gither transmiission line seclion withoul interrupling service lo the
customer’s load. An interrupling deviceatiached lo a disconnect switeh in a “loop lap™substation
Tor transmission line load breaking, loop switching or fine dropping is not acéeptable.

CenterPoint Energy does not require any 138 KV disconnect switch auxiliary contacts exeept ng
indieated in Sub-Article 9.1.5 of this specification.

Grounding switches are not permitted on 138 k'V eqnipment. A -grounding stud” or fabricatad
attachment for the. application of temporary gronnding cables may bo installed if desired.

74.  ‘The requirements for surge amresters are as follows:

7410 Surge amesters must be installed on 138 KV power transformers and in the substation on the
incoming transmission line positions to prolect substation 138 kY equipment including 138 kV
coupling capacilors, ling lraps. instrument lransformers, circuil broakers. cte.

742 All surge arrcsters shall be metal oxide type, 108 KV class minimum, with 2 minimum
required maximum continuous over-vellage (MCOV) rating of 88 kV. The minimum
required cnergy absorplion capability is 7 kilojoules/ KV of MCOV rating. The surge arrcster
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743

must have a minimum required pressure relicl capability of 63 kA rms symmetrical (or shorl
circpil current tating of 63 kA ms symmetrical). In addition to meeting the CenterPoint
Encrgy minimum requirements, a surge arrester with well-designed directional prossure relief
porls can provide a benefit. In the ovenl of a4 surge arrester internal short eircuit, 2 surge
arrester with well-designed dircetional pressure rolicf vent ports, and with the vent ports
pointed in theappropriste dircetion, can minimizs the possibility that the tonized gas emitted
from the surge amrester will propagate into o muliiphase Biult snd can minimize the possibility
of the fontzed gas, and possibly other materials emitted from the surge arrester [rom causing
damage o other squipment.

ALl 138 KV surge arvesters must be connceted with a copper bond wire from the bottom flange
of The arrester o the substation ground mat. I the customer desires io altow for grading /
leakage current monitoring, the surge arresters may be mounted on plates using zulated
spacers and associated hardware., The insulated eopper groand conductor from the bottom
flange of the arrester must be isolated from any other ground until it passes the point where a
tong ammeter reading can be taken. The independent. insulated ground leads should be
adequately marked to iidicate A, B, and C phases.

7.3, The requiremsnts for coupling capacitors or CVTs and lins tuners are as follows:

731

7.5.2.

7.53.

CenterPoint Encrgy shall speeify vendor and vendor styke number [or the coupling capacitor
or CV'T devices that are used Tor transmission line protective relaying or CenlerPoint Encrsy
supervisory conlrel and dala acquisttion (SCADA) remele telemstry moniloring of
CenterPoinl Energy transmission lines according to CenterPoini Energy provided bill of
materials. CenlerPoint Energy shall spseily vendor and vendor styls number for the line luners
that are usexd for transmission line protective relaying accerding to CenterPoint Energy
provided bill of malerials,

The line tuner must be mounted at a level suitable for adjusting and testing while standing on
the ground. The line tuncr must be mounted at the hase of the coupling capacitor stand to
minimize the length of the carrier lead-in conductor connceted between the line tuner and the
coupling capacilor to reduce the stray capacitance and leakage to ground ihat will increase the
losses of the tuner and affect the bandwidth,

The coupling capacitor or CVT shall not be used to structorally support the line trap. Refer
to Sub-Article 7.6:3 of this specification.

7.6, The requirements for line traps are as follows:

7.6.1.  CenterPoint Encray shail specily vendor and vendor style number Lor ling trap devicss that
are used [or transmission line protective relaying accerding Lo CenterPoint Encrgy provided
bill of materials.
7.6.2.  The line trap shall have a minimum continuous current fating of 4,000 4, and an overload
capability of 110 percent of the rated cwrent for 2 howrs.
7.6.3.  'Lhe line lrap shall nat be structurally supporigd by a coupling capacilor or CV1, Reler to
Sub- Article 7.5.3 ol this specilication.
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8. CONITROL CURBICLIE

8.1. The control cabicle ghall be a permanent, weatherproof struciurs constructed on a conerete
foundation and scheduled for completion well in advance of the remainder of the substation to allow
for adequate cheek out and testing, The ambient conditions inside the contrel cubicle shall not exeead
327C (90°F) and 85% relative humidity. Adequate lighting shall be provided.

8.2.  Wall space for metering boxes shall be provided in accordance with Sub-Article 9.1.3.1 of thiy
specitication.

8.3, I CenterPuint Energy has specifted thal transmission ling protective relaying with power line carrier
and/or fiber oplic communication is ulilized. power line cartier ransmilterreesiver sets shall be
procured by the cuslomer according to CenterPoint nergy provided bill of material and/or the
customer will provide wall space or floor space for a CenterPoini Lnergy provided fiber oplic cable
distribution box.

8.4,  The customer shall pravide space for the CenterPaint Enerpy remote telemetry equipment that will
be installed in aceordance with Sub-Article 12.1 of this specification.

835, Aseparate 120V AC, 20 A cirenit shall b provided fo cach of the following: (a) ene of the metering
boxes, (b) the power line camier equipment location; and {¢) the SCADA RTU cabinet (sce
CenterPoint Enorgy 007-400-02 Specification for Remate Telemetry of a Customer-Owned Faeility).

8.6, One 120 V AC, 20 A outlet for protective relay testing equipment shall be located near the
transiission line protective relays in the substation control cubicle,

8.7.  Ascparate 130V DC, 13 A cireuit shall be provided 1o cach of the lollowing: (a) on of the metering
boxes, and {b) the SCADA RTU cabinet (sve CenterPownl Envrgy 007-400-02 Specification lor
Remote Telemetry of a Customer-Owned Faeility).

8:8.  If CenterPomt Encrgy transmission Hne fault location traveling wave system (TWS) equipiment is (o
be mstalled, CenterTFoint Energy will provide requirements.

9
9.1, The requircments for metering are as follows:
9.1..  Any part of the metering system that 1s installed by the customer or his agent shall conlorm
to ANSTC12.1 at mimimum, unless otherwise speeified by CenterPoint Tnergy.
9.1.2.  The custemer shall submil a one-line diagram of the proposed substation cotifiguration lo
CenterPoint Energy in accordance with Article 14 of this specification. CenterPoint Energy
will designate on the one-line diagram the location of all metering instrument transformers
(including, without limitation, quantity, transformation ratios, veltage clags - high-gide or
low-side and ratings}. The metering instrument transformers shall be connected to the
translormer low:side or to the 138 LV substation bus. by the customer as specified by
CenterPoint Energy.
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$.13.  Metering bokes shiall be'ldcated msids an environnentally controlled subicle.

9131 Each metering box is 30 inches wide, 42 inches high 12 inches deep, wall mounted
and apptosimately 36 inch from the foor. Wall space 3.0 £ vade and 8.0 £ hugh
measired from the floor with 4.0 & {from wall) front tlearatice shall be provided for
Anstall ation andam anitenance of each metering boxas illustrated in Fignre 11, Metering
‘hoxes will be fumnished by CenterPoint Energy and installed by the customer. The
snber of metering bozes will be-detenmined by the metering scheme to heused.

LOHCHT EOR BREAMER: 2.1.5° G CONDUTTS
CONTATTS (Y CUBTOMIND _ "?’nr'?;:?{-;s'f CIMER) TR

CONDUIY TO CUSTOMER S

TR GRBINET [BY CUBTOMER]~.., ik CONDUIT D CUSTOMER'S
‘T e PANEL FOR 120V AL ANE

: T30V DG DEDICATER CKTS | BY TUSTOMER)

B7 X BT METAL IUNCTION I
BOX PROVIDED BY-CNP St s xdz 1 24 P4 BOX

y s ETER BO | PR f.‘NiO&D By Gna
AND MOUNTEOTO METER A , oo Br s
BOX [BY CUSTOMER]. THIS HY GNP e (BY CUBTONER|
BOX IS REQUIRED IF AND ‘ | COMMPOWER CM}INU

; INSTALLED !
CUSTOMER IS i imcigniil
BY CUSTOMER j—— - T

CONNECTING SPLIT-CORE Eaa ——  CONOUR T3 Cp
€T METER SYSTEM I ‘ ‘ TELECOM BOARD
{CUSTOMER QWNED '
EQUIPRIENT)

TypicalLayout of Meter Boxes

Figure 11

9133 & customer requesting metering data shall provide all conduits and wiring necessaty
{0 contect'te meter comm/gower box provided by CentefPoint Energy and fnounted
o the fneterihg installation,

9033 The customier-shall provide 2 conduit fom the TenterPoint Enerdy tel ttom hosrd to
the rmetering commipower hox

14 CenterPoint Energy personnel will fndke all meter ponnections. For snetering -equipmeént
detsils, consultthe CenterPoint Energy project representative.

8.1.5.  When high-side inetering ie wsed in a “full lonp” dternative ‘v or diesnative “d° type
wibistationr(see Figure 4 and Figure 53, the cstomer shall provid eand svire pwg aneiliany 522
tontacts Frdm the croult bresker between the two tratisrdi ssion lings (.47 cirtoit bresker) and
a angle angiliary *52a° contact for each of the other fwo transmission line clrouit breakers
(B and*C ciemuit }Jﬂ:akefs) tn the CehterPoint Energy high voltags metetingbiox. Alsn, in
a*full loop™ alternative *c type sbstation (see Figure4) with twe transformer substation,
two aisdliary “8 947 contacts shall be providedon the disconnect switch between transformers
and wired to the CénterPoint Energy high voltage metering bz When high-side metering is
used in a“full loap™ dternative *€ type mbstation (see Figure 6), the customer shall provide
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and wire a single avuxiliary “52a° contact for each of the other two {ransmisston line circuit
breakers (*A’, 3%, *C" and “1)" circuil breakers) to the CenterPoint Energy bigh veltage
metoring box. When high-side metering is used in a “loop tap™ alternative *b” type substation
(seu Figure 3), the customer shall provide two auxiliory "8 contacts {rom the disconnect
switch located in the substation bus between the transmission line connections and a single
auxiliary *523° contact from wach of the eireuil breakers. The customer shall provide and
install eable {fom these contacts 1o the mefering locstion (routed via the protective relay
panels) for ‘rollover” of the meleving potential to asecond set ol potential translormers.

Q1.4 When low-side metering is utilized. as determined by CenterPoint Energy, custorner shall
provide and nstall 138 kY CVT deviees in accordance with Sub-Article 7.5 of this
specification.

92. Thetequirements for switchgear mountad metering instrument transformers are as follows:

921, Where low-side melering is used, as dolermined by CenterPoint Energy. the customer shall
install CentorPoint Energy specified metering instrument transformers in their switchygear.,

92.1.1.  The customer ghall purchase and install the ConterPoint Energy speoified metering
instrument transformers,

o
j
—
hha

Original certified test data shall be provided to CenterPoint Eriergy for each metering
instrurnent transtformer installed.

922, Metering current transformers shall be locatod in (he incoming main brenker cubicle.
The metering current transformers shall be installed by tle customer:

9.23.  Metering potential transformers-shall be located inroll-out buxes. The potential transformers
shall be installed by the customer.

9.2.31.  Thesccandory windings shall be used only for CenterPoint Energy metering,
9.2.3.2,  Potential transformery shall be wquipped with 1A, current lmiting primary fases,
i

The customer shall install a 1.3 in, rigid galvanized steel conduil from each instrument
Wanstorner cubicle to the meter box,

825, CenterPoint Energy shall supply cable for all metering instrument transfornier sccondary
connections, The customer shall pull the CenterPoint Encrgy provided cable. CentarPoint
Energy shall make all metering instrument transformer secendary conneetions.

92.6.  The customer shall supply copper ground wire from the customer’s swilehpear to the
CenterPomt Energy meter box.

9.3, Thevequirements. for 138 kV metering instrument transformers are as follows:
931, When 138 kV meterimy is used. CenterPoint Energy will furnish all 138 kY metering

instrument transformers (Le. separate 138 kV “frecslanding™ current and polential
transformers) required for CenterPoint Bpergy revenue metering or ERCOT Polled
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[
b

fnd

9.3.4.

Settlemenl melering (“IPS™),

CeonterPoint Energy will mount the instrument transformoers on stands provided by the

customer in accordance with Sub-Article 5.6 of this specification. The substation layout and
location of the 138 1V metering instrument transformers shall incorporate the requirement of
vehicle aceess up to the instrument teansformers for installation, testing and future
replacement (Le.. vehicle access not vbstrueted by substation bus, cable tray, ete)). The
custoraer ghall furnish flexible conncctions from lhe substation bus to the instrument
transformers with NEMA CC 1 standard four-hole termmnals (15625 in. diameler hales on
175 in. centers). CentarPoint Energy porsannel will bolt the flesible conneetions to the
instrument transtormers.

3. The custamer shall vtilize rigid galvanized steel conduit, flexible metallic conduit and pull

boxes, including pull stéing, for the cables/eonductors from the tnelering instrument
transformers 1o the metering box location.

93.3.1.

9.3.3.

2

9.3.33.

For each sel of current or potential transformer stands. 1.50 in. rigid galvanized sieel
conduit shall be used lo connecl the individual instrument frans [ormers io 8 common
junetion box for this set of instrument transformers (1.¢., one common junction box for
each set of current or potential transformer stands) located on or near the base of one
of the instrument transformer stands. The 1.50 m. conduitl shall terminate withio 12 in.
frem the top of cach instrument transformer stand. A 2,00 1n. rigid galvanized stecl
conduil shall be used from each common junclion box located at the base of one of the
insirument transformer stands lo the metering box.

All 2,00 in. rigid galvanized steel conduit shall ierminate at the base of the primary
metering box. No more than four conduils are to be terminated in a metering box,
Contact CentorPoint Energy i additional conduits are required.

Flexible metallic conduil shall be used ay nesded 1o complete the installation to the
instrument transformers, common junction boxes, and the metering box(es).

Potential transformers [or revenue metering located in the 138 kV substation yard shall be

furnished and instatled by CenterPoint Energy on instroment transformer stands provided by
the customer. The potential transtormers will be vated 80,300/115-67.08 V for use on 138 KV
arounded ncutral system in accordance with IEEE 57,13,

9.3.4.2.

The potential transformers will have three secondary windings (1.e.. “X”, “Y™. and
“Z7), The *Xand “Z7 windings will be used for iransmission fine proleclive relaying,
SCADA and the customer™s equipment. The *Y " winding will be used exclusively for
CenterPomt Envcrgy meloring.

A minimum 16 inches wide, 14 inches high, 6 inches deep potential transformer
common junction box and secondary fuses shall be provided and installed by the
customer and located at the basc of one of the potential transtormer stands. Each
secondary winding shall be separately fused at the potential transformerjunction box to
provide cirenrt isolation and shovt cireutt protection; except that neutrals shall not be
fused (brass or copper chunmy fuses required),
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9.3.4.3.,

9.5.5.1

CenterPoint Energy shall supply cable/conductors for the potential transformers Y™
winding secondary connections. The cusiomer shall supply cable/conductors Tor ihe
potential transformers “N'" and “Z” windings sccondary conncetions. The customer
shall pull the CenterPoint Encrgy provided cable/conductors and customer supplivd
cable/conductors.  CenterPoint Encrgy shall make the polentisl transformiers Y™
winding sccondary connections. The customer shall make the potential teansformers
“NT and ‘27 windings  secondary conneclions.  'The potential transformer
cubles/conductors shill be conneoted as shown on CenlerPoint Energy drawing 581-
500-01 138 kV Potential Transformer Schematic and Wiring Diagram.

The potential transformer primary shall be wye connceted with a salid ground
connechon at the potential transformer location, The potential transformer secondary
windings shall be wye connected with one neufral conductor per sct of “X™ and “Z”
windings carried to the transmission line protective relay panel and another neutral
conductor for the Y™ winding will he camied to the meter box, as shown on
CenterPoint Bnergy Drawing 581- 500-01 138 kV Potential Transforiner Schematic
and Wiring Dizgram. These neuotral conductars shall be grounded at the transmission
line protective relay panel and meter box only.

If any 138 IV potential transformer “XN™ or “Z7 winding of any phase is oot used for
any relaying, SCADA or customer’s equipment, the secondary “3'™ terminal of any
unused winding must be connected o a conducior that is grounded at a panel in the
control cubicle.

935, Metering current transCormers located in the 138 kV substation yard shall be fumnished and
installed by CenlerPoint Energy on insirument transformer stands provided by cusiomer.

CenterPoint Energy shall supply cable for the metering current transformer’s
secondary connections. The customer shall puil the CenterPoint Encroy provided cable.
CenterPoint Energy shall make the mctering current transformer’s sccondary
connecctions.

A mindimn 16 inches wide, 14 inches high, 6 inches deep curvent trangfotiner commen
junetion bos shall be provided and installed by the customer and located #t the base of
one of the curvent transformer stands.

93.6.  The customer shall provide a coppur bond wire from the groond mat 1o the cise of cach
instrument teansformer, The wire shall be sized wqual to 1he ground mat. CenlaPoint Bnergy
will ierminate and connect the wire ol the instrument translormer case.

10.1. Mersen Ferraz Shawmut type A2Y. A2K or A2D or Littelfuse type KLNR fuses shall be ysed for
fusing of the 138 kV potential transformers secondary relaying andmetering circuils of less than 250
V AC as follows:

10.1.1. 138 kV potential transformers secondary *X” windiag and “2” winding shall be fused with
30 A fuses al the potential transfurmer junction box in the yard exeept thal neutrals shall not
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be [used (beass or copper dummy fuses required).

10,1220 138 kV potential transformers secondary YY" windings shall hetised with 60 A fuses at the
potential transformer junction box in the yard cxeept that neutrals shall not be fused (brass or
copper dummy fuses required).

10.1.3. 13 A fuses shall be used for protective relaying potential branch cireyits.
10.1.4. 6 A fuses shall be used for instnimentalion potential branch cireuits.

10.2. Mersen Ferraz Showmul type A2Y, A2K or AZD or Littelluse type KLNR fuses shall be used for
fusing of 138 kV coupling CV'T secondary relaying and instrumcniation circuits of 1css than 250 V
AC as follows:

10,21, CVT sceondary windings shall be fused with 6 A sceondary fuses at the CVT junction box in
the yard except that.neutrals shall not be fuscd.

10.2.2. 3 A fuses shall be used for protective relaying potential branch cireuits.

10.3. Mersen Ferraz Shawnut type A2Y, A2K or AZD or Littelfuse type KLNR fases shall be used: for
fusing of relaying DC civeuits of less than 250 V 1DC as follows:

10.3.1.  The trip circuit conneclion from the control cubicls panel to cach 138 kV breaker trip coil
shall b fused with a 15 A panel mounted Tuse located on the appropriate control eubick:
puncl.

10.3.2. 30 Afuses shall be used for the CenterPoint Energy SCADA control positive.

10,4, The voltage drop from the control cubiele to the tfip cireuit at the cireuit breakers shall not exceed
1025 of raled batiery voltage under normal expected operaling conditions.

1041, With outdoor circuil breakers and indoor protective relay dand control pancls, a routing method
herein called "radial”, shall be used sinee the do eirenitry to the cireail breakers radiates
oulward from 1he control cubicle. Routing of ihe conductors is from the de supply to the
protective relay and control panels or switchboards snd then on 1o the circuit breakers.
Positive and negative conductors arc carcfully routed together so that sudden changes in
carrent, such as those from tripping a circuit brealeer, do not result in large magnetic coupling
to other control and mecasuring conductors. Tlie effeets of external magnetic tields tend to
cancel when thic "go” and "relurn” conductors are in close proximity. All wircs of a circuit
should be contained in the same cable so that all are affectod similarty by any inductive

soupling.
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INDGOR DC SUPPLY AND PROTECTIVE RELAY PANELS
it
|
* B —
~ PR — PR = PR
A+ CB AUXILIARY POWER
CB" GIRCUIT BREAKER
PR: PROTECTIVE RELAY
TRIP COMTACT
TC: CBTRIF COIL
57a: CB AUXILIARY SWITCH
— 522 — 52 <L 524
_ i A
NOTE: A 1o A o) T©
DC PROTECTIVE DEVICES i
(FUSE, PANEL BREAKER, OOR OOR| GUTDOOR
ETC.) NOT SHOWN cB1 cB2 | B2
Figure 12

11.

11.1. The customer will procure and own al the protective relaysin the substation. & “full loop™ substation
configuration requires 138 KV transmission line protective relaying (ncluding transmizsion line
protective relay communication channels), 138 KV transmission line automatic recl osing and local
breaker failure relaying for all 138 KV circuit breakers. CenterPoint Energy wall specify in abill of
materials, asindicated in Sub-Article 11.3 ofthis specification, the protective relay style numbers for
the multifunction (.e, 138 KV transmission line protechve relaying, circut breaker automatic
reclosing and local breaker falure relaying) mmcroprocessor 138 k'V transmission line protective
relays. Ifthe customer desires to instal single function protective relays that are dedi cated forbreaker
failure relaying, then the customer must consult CenterPoint Energy during the devel opment ofthe
relaying and metering one line diagram regarding which relays CenterPoint Energy personnel will
calculate relay settings, apply the settings-and test. CenterPoint Energy wall specify in a bll of
material s, as indicated in Sub-Article 11.3 of this specification, the manufacturer and protective relay
type for the single function protective relays that are dedicated for breaker falure relaying
CenterPoint Energy will calculate and implement relay settings for customer-owned 138 kV
transmi ssion line protective relays, for single function protechive relays that are dedi cated for bredker
failure relaying for only the circuit breakers that swatch the CenterPoint Energy transmission lines
and for customer-owned 138 kV relayes installed to prevent back- energizing CenterPoint Energy’s
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transmission system {rom generation installed on the low-side of customer power lranslormers.
CenterPoinl Lnergy will nol consider customer requests for programing additional tlems in ihe
transmission lne proteetive relay for customers use (i.c., relay elements, foputs oy outputs, cte.). The
customer may reguest information be exported (rom (he transmission line protective telay that are
CenterPomnt Energy s standard programing of the relay (i.¢.. metering values, events, relay elements,
inputs or eulputs, ¢le.) via a communication port Lo the CenterPeint Energy SCADA RTU. On a case-
by-case basis, CenlerPoinl Encrgy may issue seltings for other customer-owned relays. In
accordancs with Sub-Articles 11,2.and 11,3, and 11,5 of this specification, the customer will propose
138 kV bus, 138 KV tansformer protective relay schemes and, for “[ull loop™ substation
configuiations, breaker failure relaying for all circuit breakers that do not switch the CenterPoint
Energy transinission lines. The customer shall submit to CenterPoint Energy the customer caleulated
relay settings for, and allow CénterPoint Energy to observe the functional testing of, the 138 kV bus
and 138 kV iransformer protective rolay schemes and broaker failure relaying lor all oircuit broakers
that do not switeh the ConterPoint Encrgy transmission lines.

. Protective ielaying for elements that compose the 138 KV facilities (i.e., 138 kV transmission Hies,

138 KV buges, 138 kV power transformers, etc.) shiall consist of two independent schemes foir the
jprotection of each elemeit. The protective relays associated with the first scheme shall be conécted
to a-different set of current transformers than the relays associated with the second scheme. The DC
branch circuit associated with onc relaying seheme (Le., relay power supply, input, outputs, ete.)
shall be a diffzrent DC branch efrcuit than the IC bianchi eireuit associated with the second relaying
scheme (i.c., independent DC branch cireuit). Fach of the two schemes shall encrgize both trip coils
of a circuit breaker using appropriate X separation and separate outpot contacts.

. Lo ensure coordination with other transmission system protective rélaying for a “lull loop™ substation

configuration, CenterPoint Energy will furnish typical AC and DC schematics and 3 minimum
required bill of materials for the protective relay style numbers for the multifunction (i.e., 138 KV
transmission line protective relaying, cireuit breaker avlomatic reelosing and local breaker failurs
relaying) microprocessor 138 KV iransmission line protective relays including proteclive relay
communication channel equipment. The customer shall indicale the CenterPoint Energy specified
transmission line proteclive relaying schemes and proposed relaying schemes for cacl 138 kV bus
({including 138 kV transformer high-side bus) and (ransfommer protection on a substation relaying
and metering one line diagram. Onee CenterPoint Energy has reviewed these schemes, the customer
shall submit the appropriate relaying drawings and customer’s hill of materials to CenterPoint Energy
for functional review. After these drawings and the bill of materials are reviewed by CenterPoint
Encrgy, the customer shall order the approprists cquipment and install these schomes, ConterPoint
Encrgy personnel will caleulate set points for the multifunction microprocessor 138 kV transmission
line protective relays, apply the seitings and fest the transmission line protection relays aller the
customer has completed point- to-point wiring checks ol protective relaying and control panels and
verified prolective relayving control circuils by performing [unclional trip and close testing as.
deseribed in Arlicle 16 of this specification. The customer shall caleulale set points for the 138 kV
bus and transformer protection relays and submit this information to CenterPoint Energy for review.
After CenterPoint Encray has reviewed the 138 kV bus and transformer protection set points, the
customer will apply the settings and test the relays after the customer has completed point-to-point
wiring checks of protective relaying and conirol pancls and verificd prolective relaying control
cireuits by performing functional trip and ¢lose testing as described in Article 16 of this specitication.
IT SHALL BE THE CUSTOMER’S RESPONSIBILITY TO INSTALL ALL WIRING AND
PEFORM ALL POINT-TO-POINT WIRING CHECKS AND CORRECT ANY WIRING
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BRRORS.

114, A *Sync Panel® is required enly for a *full loop™ substation configuration. The Syne Panel consists
of a synchroscope, a voltmeter and three syne lights. The *Syne Panel” typically consists of a small
subpanel mounted on hinges to one of the substation protection and control panels and must be visible
from the lacation of the 138 kV circuit breaker control switches. Ofher arrangements may bo
acceptable (i.c.. “Syne Panel” components mounted on (he same prolection and control pancl that all
of the 138k V circuit breaker control switehes.are meunted.on), CenlerPeint Encrgy will specify the
‘Syne Panel” requirements in a bill of materials referenced in Sub-Article 14. 1.2 of this specitication,

11.5. For “full leop’ substations equipped with transmission line protective relaying, the current earrying
capability of the components in the protective relaying schemes (relay devices, auxiliary current
transformers, monitoring devices, current test switches, terminal connectors, switchboard pancl
wiring, cable, cte.) shall meet a minimum continuous secondary enrrent rating equivalent to a primary
conilinuous ampere rating of 4.000A and 2-hr emergency ampere rating of 4.400A, unless otherwise
specified by CenlerPoint Enorgy. Lor substations with four or more 138kV transmission lines, {he
continyous and 2-hr emergency ratings of this squipment may be requited to be greater than thess
values,

11.6. The following are minimum requirements for 138 KV bus and transformer protection:

11.6.1.  Bus protection shall include two independent instantancous bus difforential protective relays
(deviee [unction 87}, A power transformer connected o 3 bus position will utilize the same
two sels of power trans{ormer high-side BC'F's (Sub-Anticle 7.1.2) for both the bus dilterential
protective relays and the power transformer profective relays (Sub-Asticle 11.6.2). For a
Figure 2 substalion configuration, ins{antansous overcunent profeciive relays (deviee function
30) may be utilized for protection of the bus between the 138 kV circuit breaker and the 138
IV transformer high-side.

11.6.2.  Llach power transformer sholl be proiected by two profective telays. As g rainimum. one of
Lthe power Lransformer proteciive relays shall be a transformer differential relay (devies
function 8717, which shall be connected to one of the two sets of power transformer high-
side BCTs and the other power transfortuer protective relay shall have thetantancous and time
overeurrent relay {device function 307317 which shall be connected to a different set of power
transformer high- side BCTs than the transformer diffevential relay. 1f two multifunction
microprocessor current difterential  proiective relays are utilized, CenterPoint Energy
does not object 1o the miplementation of both a transformer dilferential function and a
translormer instantaneous/iime overcurrent function in each of the two protective relays.

11.63.  Thethree-line AC schematic drawing(s) showing bus differential protective relay connections
and transformer protective relay conneclions should clearly indicate polarily markings on all
current translormers and alf protective rolay curment inputs,

11.6.4.  Power transformer sudden pressure relay and ofl level deviee(s) should be connceted for
alarming and tripping. The sudden prossure wlay and ofl level device(s) should be connected

Lo a dilferent, independent DC branch circuit than the transformer difTerential relay.

11.6.5. I auxiliary relays (device funcltion 94) or lockout relays (device function 36) are used for
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tripping. then two independent relays are required For each tripping zone. The avxiliary relays
or lackoul relays should be connected to different, independent DO branch cireuils.

11.7. All 138 &V circuit breakers connected to a new 138 &V “full loop™ substation arc required to
incorporate local breaker failure relaying. Local breaker failurce relaying may be required for each
138 kV circuit hreaker al existing substations when deemed neeessary by CenterPoint Energy. When
practical, the protective relay performing the breaker Failure Tunction shiall directly trip all appropriate

3§ KV cirenit breakers (Le., not ulifize an auxiliary relay, aleckout relay or another protetion relay
to trip the appropriate 138 KV circmt breakers), CenterPomnt Energy personnel will caleulate set
paints. apply the-setiings and test the breaker failure scheme if1l is incorporated in transmission line
protective relays. I the customer desires Lo install single function proteciive relays that are dedicated
for breaker failure relaying, then lhe customer must consult CentarPoint Energy during the
development of the relaying and metering one line diagram (described in Sub-Anticle 14.1.2 of this
specification) regarding which relays CenterPoint Fnergy personnel will caleulate set points, apply
the scttings and test. CenterPoint Enargy personnél will caleulate set points, apply the settings and
test the breaker faiture seheme if it is Wmcorporated in single function protective relays that are
dedicated for breaker failure relaying but only for the eirouit braskers that switch the CenterPoint
Tnergy trangmission lines. Testing of the bréaker failure scheme in relays set by CenterPoint Energy
will oceur after the customer has completed the installation and has satistactorily performed the
system operational tests providéd i Adticle 16 of this specification. IT SHALL RBE THE
CUSTOMER™S RESPONSIBILITY TO INSTALL ALL WIRING AND PEFORM ALL POINT-
TO-POINT WIRING CHECKS AND CORRECT ANY WIRING FERRORS.

11.8. 'The following are spectlied for contieclions pertaining to protection and control cables:

11.8.1.  Counncetions from one panel to another panel should be made from the terminal blocks on one
panel o terminal blocks on the other panel (rather than direetly from @ device on one panel
to-a device on a different pancl)

11.8,2.  Protection and control cables should be coler-caded and ciearly marked to facilitate wire
checking and troubleshooting.

11.8.3,  Current tiansformer secondary cables shall be grounded only at the relay panels on the non-
pohiity side of the wye-connected current transformer.

11.9. CenterPoint Encrgy encourages the use ol sequonce of ovents recorders (SERs) and digital fault
recorders (DFRs). The application of these systéms involves trade-olls belween the desire to monitor
and record as much information as possible and (he need to nunimize The aumber of devices in
protective relaying cireutls to ensure reliable operation. Any customer planning to install one of these
syslems i ¢ncouraged to diseuss (heir application philosophy with CenterPoint Energy early in the
project and (o show these devicss in the appropriate relaying and SCADA AC and DC schemalics
when those drawings sre submitled for CenlerPoinl Energy review.

11.10. Customer-owned Intelligent Flectronie Devices (TRDs) with seftings maintained by CenterPoint
Energy (i.c. protective relays associated with CenterPoint Encrgy transmission network) are not
allowed to be monitored divectly by the customer. The data from these TEDs can be provided o the
customer from a serial port on the CenterPoint Encrgy SCATIA RTUL
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11.10.1.  The customer is permilted to connect directly (roulable or non-roulable communications) to
1EDs with settings not maintained by CenlerPoint Unergy including SCADA elsctronic
mctors and mieroprocessor relays.

11.11-The following are speeificd for protective relay communication channels:

11.11.1. If the transmission line protective telaying utilized requires power line carfier
conmupication, the power line cartier transmitter/receiver sety shall be located inside the
substation control cubicle. The associated power line earrier coaxial cable utilized for making
the eommection from the substation control cubicle to the line tuner located near the 138 KV
coupling capacitor shall be type RG-8/1, 11 AWG, stranded (7/19) bare copper. polyethylene
dielectric, 50 ohm nominal impedance, with polyethylene outer jacket. (Note: Tt an alternate
cable is used. an outer jacket wath “Fxeellent” or “Outstanding” water resistance characteristic
is required - PVC jacket is not acceptable). The line turner requires separate mounting at the
base of the-coupling capacitor sland. A single conductor must be run as directly as possible
belween this line tumer and the coupling capacilor base housing. ‘The single conductor must
be 4 AWG stranded, 5 KV, non- shielded, XLP insulation. The single conduector tnust be
mounted on insulators and fed through bushings at each end, The single conductor insulation
should be unbroken between its ends to mathtain low leakage. The single conductor must hat
be directly up agamnst or touching the coupling capacitor support colamn or other metal
compenents. The insulated single conductor lead-in can be installsd in a PV or other plastic
conduit which should be supporied on stand- offs or insulators.

11.11.2. When powsr line cartier communicalion is wlilized, CenlerPoint Energy shall determine the
frequency Lor the power line carrier communication. The cuslumer shall procurs the power
line earrier transmitler/receiver set with an automatic carrier lester aceording to CenlerPoint
Lnergy provided bill of material as indicated in Sub-Artiele 7.3 and 7.6 of this specification.

11.11.3. If transmission line profective relaying with fiber optics communication is utilized, the
customer is required to provide a raceway for the fiber optic cable installation from the
transmission line protective relay that tequires the fiber optic communication (i.c., ralay
located in the substation control cubicle) to the base of the first CenterPoint Energy
transmission line structure outside the substation. See Sub-Article 5.5.4 of this speeification
for cases where fiber optic cable comes i overhead. A dedicated racewdy (conduit) s
requircd tor the fiber optic cable, however a dedieated inner duct instailed in a cable trench
or a dedicated conduit 1 a duct bank s aceeptable. CenterPoint Energy shall be responsible
for supplying, pulling and spheing of the fiber optic cable.

‘The following guidelines are Tor ihe customer provided raceway:

11.11.3.1.  Flexible steel conduit 1.50 in. diameler, from the splice box. that is provided and
mounted by CenterPoinl Inergy al the base of the first CenterPoint Iinergy
transmission structure outside of the substation, to the end of the underground conduit
provided by the customer.

11.11.3.2, Below grade conduit shall be a minimum 130 in. diameter PV, Schedule 40 with
“pull ling” (continuous fiber polyolefin, 200 Ibs. tensile strength) mstalled. Conduit
shall be at least 18.00 in. below grade, with a protective conerele basrier. The minimum

CENTERPOINT ENERGY
HOQUSTON,. TX

1y 1/3/2024 Lipdate 1o VRT 11 3.5 witd ooy edids Var Var PM

18 | 982023 Updates 1o vanious sectiong [ var Var PIvE WRITTEN RECIEE] B.C. Reid

17 Y2221 Update seclions 4 & 1 Yar Vit GAL CHECKED A0 .G, Penel

16 | &/32017 Upidate Sections 8 & 9 for Televam CWM | Vo | MDB | APPROVED | 7/17/794 . 8. Kayser

15 | 11362015 | Updates Var Viar DRS Fage 33.of J0

NO DATE ITEMS REVISED BY CH APP SPECIFICATION Mo, 007-231-14
Hollow Branch Creek Solar SGIA 24INR0422 129 October 8, 2024

138



Docusign Envelope ID: FC339180-3A86-4A2E-B4F0-EE24FD702E53

bending radius shall be 24.00 in,

11.11.33. Pull boxes at arade lovel shall be provided along the cable raceway route at mtervals
not more than 300 [i. ortwo 90° bends. A cable pull box In theraceway route is required
Jjustinside the substation fence. Pull box shal!l be 30 1in. x 60 in. % 30 In, (Quazite Style
No. PG3060BB30 and PG3060HA).

111134 The customer shall provide 3 . x 19 in, X 12 m, rack space close 1o the transmission
line protective relaying that utihzes fiber optics commumcation to accommodate a fiber
optic cable distribution hox. CenterPomt Energy will pravide and install the fiber optic
cable distribution: bex.

11.11.3.5. In cases where ratlroad tracks exisl belween the subsialion amd {he lirst CenterPoint
Lhergy transmission structure oulside ol the substation, CenterPoint Bnergy will give
site-specific requirements.

11.11.3.6. Customer shall submit deawings and other documents as necessary showing the
raceway vouting and construetion details of the conduit according to Article 14 of'this
specification.

111137, Actual designs shall be reviewed by CentaPoint Energy before construction starts:

12.1. For vemote telemetry requivements {i.c.. SCADA), refer to CenterPoint Encrgy 007-4(0-02
Specification for Remote Telematry of 3 Customer-Owned Facility.

13. GENERATION

13,1. Customers desiring to install andior operale generation raled 1 MW or larger shall follow the
Generalion Intérconnection or Modification Process (hitp:/Awwiv.ercot.com), Generalors shall
eomply with ERCOT Nodal Operating Guides and Protocols, BRCOT Planning Guides, and
CenterPoint Energy engincering specifications and requircments,

13.2. CenterPoint Energy will construef new interconnection facilities or oxpand existing interconinection
facilities depending on space and ieliability need to serve as the Point of Tnterconnection Bus (POTR)
for the customer as per the signed Slandard Generation Inlerconneetion Agreement {SGIA).
Substation interconnecting facilities shall be i *breaker-and-a-half® or ‘ring” configuration and will
be determined based on rehability need. Tf generation will be interconnected to existing facilities not
ontirsly owned or operated by ConterPont Encrgy, additional enginecring and operational ertteria
will be congidered to determine the feasibility,

133, For customers desiring o install and/or operate gencration less than or equal to the customer’s load
(1., “self-serve”), the requirements for relay and generation/load islanding schemes are as Lollows:

13.3.1.  The customer shall be responsible for installing proteciive télays 1o ensurs the cusiomer’s
genéralory do not sustain.a fawlton the CenterPoint Energy transmission system. In addition,
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133.2

13.3.3.

13.3.4.

customer generation shull not keep any poriion ol the CunterPoint Energy transmission system
energized in the eveni that a portion ofthe CenlerPoint Inergy transmission syslem along with
the customer’s facilitics becomes isolated from the rest of the CenterPoint Encrgy system.
The transmission customer shall be responsible [ur installing proteclive rolays Lo ensure the
customer’s generation docs not interfere with the aulomalic reclosing system associated with
the CenterPoint Energy transmission system (1. The First automatic reclosing aftempt on
CenterPoint Energy transmission lineg will oeeur a1 minimuri of one setond afler initial trip.
See Sub-Article 3.6). CenterPoinl Energy will inform the customer of tequired changes to the
aulomatic reclosing system al other subsiations assoeiated with the CenterPoint Energy
transimission system as a result of the operation of the customer’s gencrators in parallel with
the CenterPoint Energy transmission system. CenterPoint Encrgy will calenlate and
implement all settings for customer-owned relays installed for the protection and automatic
teclosing of CenterPoint Energy (ransmission lines and for customer-owned 38 KV rclays
installed lo prevent back- energizing a faull on the CenterPoint Encrgy™s system from
gencralion instalied on the low-side of customer’s power transformers.

The customer shall be responsible for installing controls to synchronize the customer’s
generators witls the CleriterPoint Lnergy’s system,

The customer shall not intentionally impose additional Joad on the CenterPoint Iinergy
transmission network durng an under-frequency distarbance,

Customer may island their load and gensration from CenlerPoint Encrgy fransmission system
in one of the following manners (Note: This does not supersede any regulalory frequency
ride-through requirements):

13341, Customer may island their generstion and load fiom the CenterPoint Energy

transmission system it the frequeney exceeds 61.8 Hz or goes below 57.5 Hz.

13.3.4.2,  Customer may island its generation and o portion of’ #ty load rom the CenterPoint

Lnergy transmission system ot any frequency, provided provisions are installed (o
ensure that any remaining load imposed on the CenterPoint inergy transinission system
is not greater than the load prior to the beginning of the disturbance.

Verilication of the implementation of the above requirements shall be in accordance with
Article 14 of this speeilication.

14.1. The following completed enginsering documents shall by submilied in the order shown below for
CenterPoint Energy comments. functional review. and compliance with CenterPoint Energy
specifications i accordance with Sub-Articles 14.2 through 14.6 of this specification:

14.1.1.  Sitc proparation and plot plan drawings shall be submitted to CenterPoint Encrgy lor
comment. Facilitics that must be shown on this drawing include the dimensions of the
substation site. dead- end struclure location, access roadways to substation. space around the
vutside ol the substation, (roadways, raifroad tracks, walks, pipe racks, ete.), drainage fealures
such as culverts, dilches and delention facililies (il required). Additionally, the ¢levation of
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1412

14 1.3

14.1.4.

14.1.5.

14.1.6.

14.1.7.

14.1.8,

14.1.9.

the substation site should be indicated on these drawings {See Article 6 of this specification).

Relaying and metering onec-line diagram of high voltage relaying and including generator
protection onc-line diagram for customers with parallel gencration. The diagram shall
indicate the maximum current transformer ratio and the current transformer tap ratia being
utilized. The diagram shall indicate whether the 138 KV circuit breaker low ST gas pressure
wiring is set to ‘BLOCK TRIP or to ‘AUTO TRIP the circuit broaker. The diagram shall
indicatc phase retation,

CentarPoint Energy shall indicate incoming 138 KV transmission lines designation, power
line -catrier frequencies (if applicable), location and ratings of metering instrument
transtormers (high- side or low-side); CenterPoint Inergy designations tor circuit breakers,
switches, power transformens, generators (it applicable) and the CenterPoint Energy assigned
long name and 3-chavacter substation dentification, CenterPoint Energy will provide a bill
of malerials as indicated in Sub- Article 11.3 of (his speeification.

The drawing shall then be renised to show the information provided by CenterPoint Lnergy
and resubmitted to the CenterPoint Fnergy designited representative. (See Arlicles 9 and 11
of this specification).

Substation plan; profile and section view drawings. including bus and bus supports with
material callouts. The plan and profiles must indicate the geographical base lines. center ling
of dead-end structure and heighl of static wire and ghase wire pull off on the dead-cnd
structure with coordinates and the CenterPPoinl Energy circuil name and cireuit number for
incoming 138 KV transmission lines. Material callouts including conductor size, type, and
quantity shall be provided in sullicient detail to allow for determimition of the continuous and
emergency substation facility ratings (Soe Articles 4 and 5 of this specification).

Final/complete relaying and melering one-lme diagrams, including generator prolection one-
line-diagram (or customers with paallel generation.

When (he interconnection agreement indicales that the customer must install equipment (i.e.,
malor sofl starl, variable frequency drive (VID), ele.) m order to satisly the CenterPoint
Energy inierconnection requirements of Sub-Article 4.¥8 of this speciiication, drawings and
documentation of equipment to be installed shall be submitted lor CenterPoint Bnergy review,

Equipment specification for all major picces of equipinicnt such as power transformiers, 138
KV eircuit breakers, surge arresters, disconneet switches. coupling capacitors and line traps.
(See Articles 4-and 7 of this speeification),

The foundation location plan. (See Aiticles § and 6 of this specification).

Design caleulations, dtawings and associated documents for the substation dead-end
structures, instiument transformer stands, and foundations, These dociments shall be
submtted 30 days prior to the scheduled fabrication start.

AC and DC schenatics of high vollage relaying, control and SCADA schemgs. AC and DC
panel board drawings. These drawings shall be submiited afier the documents required in
Sub- Articks 14.1.2 of this specification have been approved.
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14.1.10. Where low-side metering is used. as determined by CenterPoint Inergy, original cerlified
lest ‘data in PDY electronic file shall be provided to CenterPoint linergy for sach metering
instrument transformer installed (Sce Sub-Articles 9.2, 1.2 of this specitication).

14.1.11. The power transformer AC schematic, breaker schematies and BCT eurves.

14.1.12. Power transformer and 138 KV cirenit breaker namepliate drawings, line trap instruction book
and drawings and line tuner instruction book.and drawings.

14.1.13.  Relaying, control and SCADA bill of matetials, These documents shall be submitted after
the documents required in Sub-Article 14, 1.4 of this specification have been approved,

14.1.14.  Cable and conduit list and routing layout,
14.1.15. Front and Back View of high voltage relay and control pancls including interconnections.
14.1.16.  Substation control cubicle layout drawing, (See Article 8 of this specification),

14.1.17. Datail (point-to-poinl) wiring dingrams shall be submitted, not for spproval, but for use in
accordance with Article 11 of this specification.

14.1.18. The custamer calenlaled relay settings for the 138 KV bos and 138 KV transtormer protective
relay schemes and 138 kV circuit bresker fsilurs relaying.

14.2. A PDF clectronic file of cach of the drawings indicated in Sub-Article 14,1 of this specification shall
be senl, (or review/comments, lo the CenterPoinl Enorgy designated representative unless a dilferent
format 1y specifically requested by CenterPownt Tnergy. Certain types of engineering documents.
depend upon finalization of other documents. For example, relay panel drawings cannat be prepared
unhl the relaymg AC and DC schematies are finalized. Therefore, engimeering documents shall be
submifted for CenterPoint Energy comments or approval in the proper sequence.

14.3. Customer drawings should be 100% complete when given to CenterPoinl Energy to review. If a
Tunctional review cannot be done, CenterPoint Lnergy shall comiment on compliance with
CenterPeinl Energy speeilications and return to customer. The drawings shall then be resubmilied
with CenterPoint Energy commients incorporated when 100% complete, The customer shall then
proceed with drawing submittal in accordance with Sub-Asticle 14.4 of this specification.

144 Customer drawings that are 100% complete and marked *For Approval” shall be functionally
reviewed by CentaPoint Envrgy for compliance with ContarPoint Encrgy specifications, I
additional comments arc made by CenlerPoint Encrgy on the 100%6 complete drawings. the customer
may?.

144.1.  Incorporate the CenterPoint Energy comments and resubmit these drawings for farther review
of complianee with CenterPoint Enecgy specifications, or

142 Notify the CenterPoint Tinergy designated representative acknowledging that CenterPoint
Inergy comments were received and shall be incorporated to the “For Construction™

drawings.
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14,5. Should the customer disagree with comments by CenterPoint Energy, the customer shall notify the
CenterPoinl Energy designated representative explaining why révisions are nol necessary.

14.6. Onee all issues arc resolved, the final set of drawingy shall be marked *For Construction.™ After, the
substation is cnergized a PDF clectronie file of cach of the drawings indicated in Sub-Article 14.1 of
this specification, “As Built” drawings of the substation shall be sent to the (CentorPoint Freray
designated representative within 90 days.

—
n

15.1. The proteetive enclosuré around the substation including gates and grounding shall be installed in
accordance with the National Electrical Safety Code (IEEE C2), IEEE 1119 and IEEE 80.

15.2. CenterPoint Energy shallassign a longname and a 3-character substation identification to the customer-
owned substation. CenterPoint Encrgy shall post the long name and 3-character substation
identification on the door of the substation control cubicle and om the entrance gute of the substation.
The long name and/or the 3-character substation identification shall be used to identify the customer-
owned substation for any communications or correspondence, The 3-character anemonic shall be
used to identily the facility in the ERCOT Operations madel.

15.3. The customer shall install all substation equipment and make all connections. except as otherwise
noted in this speeification. The customer shalt make all equipment installation checks requnad by
Artivle 16 of this specificstion and shall make all roquired messurements and readings available 1o
CenterPoint Energy personnel il requested.

15.4. CenterPomnl Energy will verily that the 138 kV switches operate corrently.

15.5. CenterPaint Encrgy will have the sole responsibility for caleulating relay set points, applying relay
scttings and “out of case™ testing of the following relays:

153.1.  Transmission line refaying and (uning components of the associated power line earrier
eruipment conununication channel,

15,52, Relays for 138KV transmission line automatic reclosing, and
1553, Relays for 1381V breaker failure protection when spocificd by CenterPoint Encray.

Note: The appropriate operation of protective celays and control eircuits by performing trip and
close testing from devieos of Sub-Articles 15.5.1 through 15,53 of this specification above
shall be conducted with CenterPoint Enorgy present to dircct and observe test (24 hr. advance
tioties required).

15.6. CenterPoint Energy will furnish locks which shall remain in series with customer locks for all 138
KV disconnect switohes, substation control cubicle daors and gates(s) to and from the substation,

15.7. The 138 kV circuit broakers. air switches and power transformers will be assigned nembers in
accordance with CenlerPoint Energy dispatching numbers: The numbers are 1o be shown on {he one-
ling:diagram and shiall be marked on (he cireuil breaker tanks, swilch handles and power transformers,
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15.8. CenterPoinl Ensrgy will courdinate and provide the procedures for energiving the customer-owned
substation 138 kY equiprenl.

16.1. During instaltation bul prior io energizing the equipment, the ctistomer shall perform the following
tests and inspections, CenterPoint Lnergy will observe the fests below that are marked with an
asterisk (%),

16.1.1.  Diagnostic testing (e.g., insulation power [acior (“Doble testing™, ate,), insulation resistance
(*Megaer™, cte.) of oll equipment (¢ g,, arrcsters, coupling capacitors, ete.), including all tests
as specificd by manufacturer.

16,12 The required tosts and inspeetions for control cables and pancly are as foliows:

16.1.2.1,  Check continuity and performn insulation resistance test condvctor-to-grovnd and
conductor-to-conductor..

16.1.2.2.  Perform a point-to-point wiring check of protective slaying and control panels.
161,23, Verify protective relaving eontrol circuits by performing functional téip and closc
msljng‘”
16.1.2.4,  Inject current from curront transformers ﬂu‘nughmlays.‘
16.1.2.5.  CenterPomt Energy personnel wil) calculate the set points, apply the sethings and test
the multi-tunction transmission line pratection relays after tiie customer has completed
point- to-point wiring cheeky of protective relaying and conirol panels and verified
protective relaying control cireuits by performing functional Irip and closc testing:
16.1.3.  The required tesls and inspections for power cables are as follows:
16.13.1.  Check continuity and phasing seguence,
16.1.3.2.  Perform insulation resistance test of cables.
16.1.3.3. High-pot
16.1.4.  The required tests snd inspeetions [or cironil breakers are as Lollows:
16,1.41.  Inspect and adjust main auxiliary switch assembly per manufacturer’s instruelions.

16.1.4.2.  Inspect, adjust, aid lubvicate operating mechanism per matufacturer’s instructions.

16.1.43.  Ratio check, excifation tesl, msulation resistance test. and polarity on all current
transformers. Leave un-used current bransformers shorted and grounded on secondary

terminals,
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16.1.44,  Checkresistance of close, trip and trip free coils.

16.1.4.5. TPerform insulation resistance test of main contact assembly and bushings. Measure
main.contact resistance (*Ductor™,

161,46, Make dielectric msulation and power factor tests on main contact assembly and.
bushings.

16.1.4.7. Perform insulation tesistance test of comrol circuits conductor-to-ground  and
conductar- to-conductor,

16,1_4.8  Record all measurements and readings.
161,49, Make time-travel recordings to verify proper opening speed.

16.1,5.  Therequiréd tests and inspections for disconnects and swilches are asfollows:

16,1.5.1,  Check and adjust conlact alignment and wipe. )

16.1.5.2,  Adjust operating linkage o obtain full open snd close positions and tighten all clamps

and sel scrows.
16.1.5.3.  Check and tighten all ¢lectrical connections.
16.1.54.  Lubricate liikage and bearings, if required,
16.1.5.5.  Clean all grease from contacts.
16.1.6. Ty reguired tosts and inspeetions for balterics and chiarger ate as {ollows:
16.1.6.1.  Assemble batteries per manufacturer’s instruetions.
16162,  Coat all connections on battery tenninals with ne-oxide grease,
161.6.3.  Install, conneet, and adjust charger per manufacturer™s instructions.

16.1.6.4.  Put butteries on equilize chirge until the spacific gravity of'all cells is within the limits
set by manufacturer,

16.1.6.5.  Read and record the float voltage and specific gravity of cach cell

17.1. During installation but prior to energizing the equipment, CenterPoint Energy reconimends that the
customer perform the following tesis and inspections, as a minimum, This list is notl consdered 1o
b exhaustive or afl-inclusive.
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17.1.1.  For low-side equipment, lest relays, check translormer and bus avtomatic reclosing and check
operations indicators when tripping through (he panel with cument.

Note: CenterPoint Encrgy will calculaie and implement all settings for customer-owned
relays installed for the proteotion and automatic reclosing of CNIP transmission lines and for
customer-owned 138 kV relays instafled to prevent back-encrgizing CNP's sysiem from
generalion installed on the Jow-side oF customer power transformers. Onoa case-by-casc basis.
CHP'may issue sellings for other custemer-owned relays.

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

17.1.21,  Clean nisted surfaces, prime all bare metal surfaces, and touch up with paint matehing
the: finish coat.

17.1.3.  The recommended tosts and inspwlions for control work arc as lollows:

17.1.3.1.  Wice cheek all cables to current transformers and perform insulation resistance tost
of cables.

17.1.3.2.  Inthe tollowing order:
17.1.3.2.5.  Pelarity check current transfommers.
17.1.3.2.2.  Ratio check cwrrem wanslormers,
17.1.3.2.3.  Excilation lost cwrend Gansformers.
17.1.3.24.  Tnsulation resistance test current transformers.
17.1.3.3.  Cheek cable conneotions to pancls.
17.1.34.  Wires check pancls.
17.1.4,  Therecommended tests and inspections for switchgear are as follows:
17,041, Cheek all belted bus connections,
17142, High-pot cable with 25 kV DC.
12143, Ensurcthat all cxposed bus work is properly insulated.
17.1.44,  Bridgeali bus work,
17.1.4.5.  Perform disleclric insulation and power [actor lests on al buy work
17,1.46.  Check breaker-lilling devices for alignment and adjust limil switches, il‘necess;u'.\-‘.

17147  Adjust auxiliary and ecll switches.
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17.1.4.8.  Checkcontinuity for all AC, DC control, and current transformer circuils.
17.1.5.  The recormmended tosts and mspections for transformors are as follows:

17.1.5.1. Visually mspeet for internal shipping damage and check all internal connections.

17.1.5.2,  Inistall bushing and accessories permanufhclurer’s instriclions.

17.1.5.3.  Inspeet load tap changer (L'['C) compartment and adjusl per manufacturer’s instruetion
and cheek LI'C operation, if apphicable.

17.1.34. Bndge primary and secondary windings on all tap positions and a final check on the
tap positien that will be used.

17.1.5.5.  Ratio cheek, excitation test, perform insulation resistance test, and check polarity on
all current transflormers, Leave unused current transformers shorted and grounded on
the secondary,

17.1.5.6.  Vacuum Al per manufaclurer’s instroctions.

17.15.7.  Cheek for oil and gas leaks. (This may be done prior to vacuum filling}.

17.1.5.8.  Test oil before and after filling, {Maximum powar factor, minimiim dicleetric strengthi,
color, acidity, and interfacial tension}.

17,159, Test oil {or digsolved combustible gas and moisture content (Note: This test is to be
performed 24 to 48 houry after the substation has been energized).

17.1.5.10.  Checkvoltage regulating relay and controls.

17.1.5.11. Check coaling equipment and conlrols.

17.1.5.12, Check nitrogen-regulirting equipment and adjust per manufacturer’s mstructions.
17,1.5.13, Check sudden pressure relay and associated circuils,

17.1.5.14. Check and conneet desired alarm cireuits.

17.1.5.15. Perform insulation resistance test and insulation power factor test of bushing and
windings (e.g., ‘Toblc testing™).

17.1,5.16, Check all bushings to bus connections,
17.1.5.17.  Check all current transformers and control cirewil connections,
17.1.5.18. Record all measurements and readings.

17.1.5.19, Cheek core ground.
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Exhibit “J”
Minimum acceptable electrical, mechanical, and structural design characteristics for 345
kV interconnection substation construction

The following CenterPoint Energy minimum acceptable electrical, mechanical, and structural
design characteristics pertains to the 345 kV substation facilities owned by Hollow Branch Creek
Solar, LLC for interconnection of the generation facility known as HOLLOW BRANCH
(HLW)Substation to the CenterPoint Energy 345 kV SKAINS (SKA) Substation and the
CenterPoint Energy transmission network:

1. Maximum operating voltage =362.5 kV.
2. Impulse level (for equipment not listed below, excluding transformer winding BIL) = 1300 kV BIL.
3. Bus and switch insulator impulse level (leakage) = 1300 kV BIL (231 inches).

4. Apparatus bushing (porcelain insulators, circuit breaker bushings transformer bushings, etc.) impulse
level (leakage) = 1300 kV BIL (225 Inches).

5. If the 345 kV substation facilities owned by Hollow Branch Creek Solar, LLC for interconnection of
the generation facility known as HOLLOW BRANCH (HLW)Substation will be in a contaminated area,
as determined by Hollow Branch Creek Solar, LLC, all porcelain (i.e. insulators, circuit breaker bushings
transformer bushings, etc.) shall be coated with a room temperature vulcanizing (RTV) silicone rubber.

6. Phase-to-ground clearance (metal-to-metal) = 105 inches.
7. Phase-to-phase clearance (metal-to-metal) = 119 inches.

8. CenterPoint Energy’s current standard is to construct 345 kV substation facilities to a minimum 5000 A
continuous rating. The 345 kV lines and equipment in the substation facilities owned by Hollow Branch
Creck Solar, LLC for interconnection of the generation facility known as HOLLOW BRANCH
(HLW)substation are not required to be 5000 A minimum. However, operational scenarios after a
scheduled outage of equipment in the CenterPoint Energy 345 kV SKAINS (SKA) substation exist that
would result in CenterPoint Energy transmission line network load current flowing on the 345 kV
transmission lines and substation facilities owned by Hollow Branch Creek Solar, LLC. Therefore,
CenterPoint Energy suggests that 345 kV transmission ‘loop lines” and substation ‘loop bus’ facilities
owned by Hollow Branch Creck Solar, LLC be 5000 A minimum.

9. Any 345 kV conductor connections shall utilize a minimum bundled 795 kemil conductors, including
but not limited to connections to surge arrestors and CCPD’s for the purpose of controlling voltage
gradient.

10. The CenterPoint Energy 345 kV SKAINS (SKA) substation to be constructed for interconnection of
HOLLOW BRANCH (HLW)substation and CenterPoint Energy transmission network will be designed
for a total maximum anticipated fault current, including contribution from the Hollow Branch Creek
Solar, LLC generation facility, of 63 kA rms symmetrical three phase and single phase, X/R of 17 and a
duration of 0.25 seconds. The 345 kV substation facilities owned by Hollow Branch Creek Solar, LLC
shall be designed for a total available short circuit current from all sources commensurate with the Hollow
Branch Creek Solar, LLC 345 kV transmission line design, generation facility design and the CenterPoint
Energy 345 kV SKAINS (SKA) substation design.
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11. Normal anticipated wind speed conditions combined with maximum fault current = 15 mph, 63 kA.

12. Maximum anticipated wind speed conditions combined with reduced fault current (80%) = 120 mph,
50 KA.

13. The CenterPoint Energy 345 kV SKAINS (SKA) substation bus will not be directly bus connected to
the 345 kV substation facilities owned by Hollow Branch Creek Solar, LLC for interconnection of the
generation facility known as HOLLOW BRANCH (HLW)substation and therefore the bus height does
not need to conform to CenterPoint Energy substation bus elevations.

14. Direct lightning stroke shielding design shall comply with IEEE standard 998.
15. Substation ground mat and fence grounding system shall comply with IEEE standard 80.

16. The CenterPoint Energy 345 kV SKAINS (SKA) substation circuit breaker current
transformers (CTs) that connect to the CenterPoint Energy protective relaying schemes will be
4000:5 multi-ratio, two CTs per bushing, with C800 accuracy at the 3000:5 tap and a rating
factor (RF) equal to 2.0. The secondary resistance of the CTs shall not exceed 0.0025 ohms per
turn. The circuit breaker shall not have a capacitor across the interrupters. The interrupting
capability and CT ratings of the 345 kV substation circuit breakers owned by Hollow Branch
Creck Solar, LLC shall be commensurate with the Hollow Branch Creck Solar, LLC 345 kV
transmission line design, generation facility design and the CenterPoint Energy 345 kV SKAINS
(SKA) substation design. CenterPoint Energy will provide information on the minimum
interruptible current rating of the breaker (63 kAIC or potentially higher) and CT ratio required
after project commencement and determination of system conditions. The rated interrupting time
of all 345 kV circuit breakers shall be two cycles or less.

17. Surge arresters shall be station class with a minimum rated MCOV of 220 kV.
18. A key interlock system 1s not permitted on 345 kV equipment.

19. The use of manually applied grounding devices constructed of conductors and clamps is the norm for
protective grounding of all de-energized 345 kV electrical apparatus directly connected to the CenterPoint
Energy transmission system. The use of a ‘grounding switch” that is motor operator and is electrically
interlocked with the ‘open’ status of appropriate motor operated disconnect switch(es) will be considered
acceptable to CenterPoint Energy provided drawings (i.e. the motor operator ‘grounding switch’ cannot
be closed unless the surrounding motor operated disconnect switches are in the open position). This
would be verified by CenterPoint Energy’s review of substation protection & control drawings of the
control for the motor operated ‘grounding switch” and motor operated disconnect switches. Hollow
Branch Creek Solar, LLC would be responsible for the periodic preventive maintenance of the motor
operated ‘grounding switch’. A manually operated ‘grounding switch” associated with 345 kV equipment
1s not acceptable to CenterPoint Energy.

20. The HOLLOW BRANCH (HLW)substation dead end structure (supporting the CenterPoint Energy
transmission line(s) connected to the HOLLOW BRANCH (HLW)substation) shall be designed in
accordance with CenterPoint Energy’s design parameters including but not limited to 50 kip minimum,
horizontal conductor pull-off height, wire tension, maximum horizontal and vertical line angles (typically
30°), wind loading capabilities and applicable NESC Over Load Factors (OLF). The wind loading at the
substation location should use the hurricane wind maps in NESC.
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22. The shield angle from the static wire to the outside conductor and middle phase will be supplied by
CenterPoint Energy. The assumed configuration is 2 static wires protecting 3 phases of 345kV
conductors. The static wire will be either 3/8 HSS or an OPGW wire to be determined by CenterPoint
Energy.
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Exhibit “K”
SUBTRACTIVE METERING - TRANSMISSION VOLTAGE GUIDELINE
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1

SUBTRACTIVE METERING GUIDELINES

SCOPE
1.1, This guideline delines the requirements for Subtractive Metering through a Customer-owned fucility.
1.2, Subtractive Metering i defined as any TSP metering (including WSL/EPS/Revenue) lacated in the
Custamer facility, below the Paint of Interconnestion {POT) or Point of Delivery (POD).
1.21 CenterPoint Energy way determine and communicate to the Custamet that specitie TSP
motering, located in the customer facilily and lecated al the FQI or POD, shall be defined a8 Subtractive

Metering

GENERAL

2.1. The metered service may require 2 signed Tariff Form: - Agreement for Subtractive Metering.

22 Alead analysis and a completed anginecring one-line diagram, tully detailing all of the Customer's
equipment (rom the POT ar POD down to and including all Subtractive Melering, shall be submilted to the

Actounts Representative, for CenterPaint Encrgy conunents and Rinctiona reyiew.

2.3. The Subtractive Metering, shall not be: contigured such that bi-directional power flow niust be accounted

{or by the Sublractive Metering unless the Subtractive Metering is located at the POT or PO

2.4, The Subtractive Metering current transformers (CTs) shall only be summed when the following conditions
are met
2.<.1. The summation of CTs shall not exceed a maxinium of two sets (eithar two-phase or three-phase
sers), ated

2,42, The summed CTs shall not be separited by a bus tig breaker ar other methed of source 1solstion.

2.5. The Subtractive Metering potential ransformers {PTs) shall not incorporate a petential rollover or

alternate source design.

2.6. The metered service is allowed only one voltage transformation from the PGH or BOD service woltage (ie.,
343K VAIERY, 138RV/1 2k V),

2.7, CenterPaint Bnergy shall specily all instrument transformers used lor CenterPoint Energy metering, All
squipmant, enginecring and installation shall be furnished by the Customer unless otherwisenoted in this

guidaline.
2.8 The customer shall fumish three phase-to-neutral P15 per meter point and three-phase C'T' sets when the
souree o the meler point is capable of supplying a three-phase, lour-wire systom.
1|Pagse

Rev, 2.12.24
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2.9, The customer may [umish two phase-to-phuse FTs per meter pomt and two-phase CT sets when the source
10 the meter point is capable of supplying a three-phase, three-wire system. No more ihan two power

transformers shall be directly connéeled Lo the load side of a two-phasc, twa-clement, della moler pomt

210 Al equupment and worle covered by this gtidaling shall he dasigned, sonstrieled, and wsted w accordance
with the latest revisions or editions of industry requirements.in cffect at the time of fabrication. Indusuey
requirements include The applicable codss, standards, specifieations, regulations, tests, and procedures of
all federal, state and lacal laws, including but not Himited to the following:

20,1, Amertean Natjonal Standards Instltute (ANSD

210.2, IEEE formerly the Institute of Electrical and Elctronics Engineers. lnc.
210.3, National Tectrical Manulacturers Associntion (NEMA)

2104, Oceupational Safety and Health Administration (OSHA)

TULS Tedera) Communications Commission (T 605}

2106 NEPA 70 - National Rlectrie Code.

2.11.Tn the event of conflicling requiremients, this guideline shall take precedence,

212, CenterPoint Bnengy Tequires acuess (o the subiravtive melers 7 days-n-week, 24 hours-a-day, 363 days-a-
year. Site access, site operating procedures and road access by CenterPoint Bnergy personnel shonld be
considered when determining the sublpclive metering losation,

3. DESIGN, LAYOUT; AND PHYSICAL CRITERIA

. Customer shall install metering and.communications cabinets per the attached Figure 1. [fach metering

tuy
—

calvinet 1% 30 inches wide, 42 inches high. 12 inches deep and cach communication sabinet is 24 inches
wide, 24 inches high and 18 inches deep and bioth are wall mounted. Wall space 3.0 ft. wide and 8.0 f1,
Tugh measured [rom the Toor with 4.0 {, (from wall) ront clearance shall be provided Yor installation ol
each cabinet, Cabinets will be provided by CenterPoint Lnergy and shall be installed by customer 367
above {loor, See CMF Service Standards Book [or Company Olfices for pickip of equipment. The melers

will be owned and maintained by CND.
3.2, Metering and comnhmitieation cabinets shall be located inside an environimentally conirolled cubicle.

3.3. Any part of the metering system that isinstalled by the customer ot iis agent shall coriforn t& ANSI C12.1

at minimom,
Z|Fapge

Rev, 2.12.24
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th

3.4, Custamers requesting KYZ patses shall provide all canduits and widng necessary to connect 10 a junclion

box pravided by CenterPaint Energy and mounted on the metering installation.

3.5, The Customer shall provide a 120 VAC, fifteen {15} amp; dedicated AC power girewi, protected by a

fOlteen (15) amp sircuit breaker, to the Metering cabjnet

3.6. The Customer shall provide a 130 VDO, fifteen (13} amp. dedicated DT power cirouit, protected by 8

fificen (15) amp.circuil breaker, lo the Metering Cabinet.

3.7 All metering conduits shall be designed and installed n accordanee with Section 9 of the Custonier-
Ohwned 138k V Substation 1Jesign Specification. All metering conduits shall be Rigid Galvanized Steel

{RGS) unless otherwise detailed in the Customer-Owned 138k Substation Design Specification,

[
.

. CenterPoint Energy porsonne] shall supply control cable and make all secondary instrument translormers
connections. The customer is responsibile for pulling the CenterPoint nergy provided control cable.

COMMUNICATION LINES

4.1, The Castomer shall provide and maintain fiber aplie eable trom the POI or POUmeter ta the CNP

subtractive metering communications cabinet.

4.2 Customer.shall provide 3/4™ anfenna conduit from metering cabinel to outer wall of control éubicle.

CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS
51, Instrument Transformers shall be delivered to CenterPoint Energy (or testing alung with the orignal

sertified test reports prior to installation by customer. (Cantact Customer Rep. for Delails)

5.2, The Instrument Transformers shall be individual, single-phase CTs und PTs: combined units are not

acceptable.

5.3. The CTsshall be at a minimurm 0.15% acouracy rating with 1.8 Ohm burden rating (IEEL €37.13,

0,15B1.8).
3|FPage
‘Rev, 2.12.24
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5.4

5.5.

5.6,

5.7

The PTs shall be ata minitnum 0.3% accuracy rating, “2” mating ([EEE C57.13).

A dedicated secondary winding is required for CenterPoint Energy Metering. If multiple windirigs are
present, the “ ¥ winding shall be uzed for CenterPoint Energy metering,

PTs chall be equipped with. 60 A, current limiting primary fises.

Replacement of any CTs or PTs, if necessary, shall be the Customer” s responaibility.

6. SWITCHGEAR MOUNTED METERING INSTRUMENT TRANSFORMERS

6.1 The custorner shall provide space for CenterPoint Energy specified instniment transformers in the customet’s
switchgear.

.2

6.3

6.4

6.5

Metering CTs shall be installed in the incoring tnain breaker cubicle. The CTs shall be installed by the
custormner.

Metering PTs shall be installed in roll-out boxes. The PTs shall beinstalled by the customer.
The customer is responsible for opening switchgear if requested by CenterPoint Energy personinel.

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

CONDUIT TO CUSTOMER'S

COMM, CABINET (BY CUSTOMER)\
-~

COMDUIT TO CUSTOMER'S

PANEL FOR 120V AG AND
8 X & METAL 130V DG DEDICATED CKTS (BY CUSTDMER)
JUNCTION 80X I
PROVIDED BY CNF 30" ¥ 42 24" X 24" BOX
AND MOUNTED TQ METER BOX, PROVIDED BY CNP
METER BOX (BY PROVIDED L~ AMD INSTALLED
CUSTOMER}.THIS 8Y CNP " {BY CUSTOMER)
80X IS REQUIRED AND - COMMIPOWER CABINET
IF CUSTOMER IS INSTALLED
QBTAINING PULSES @y —
DIRECTLY FROM CUSTOMER]  E— =5 CONDUIT FOR FIBER AND ANTENNA
THE METERS. {BY CUSTOMER}

Il

2-1.8" RGS CONDUITS
(BY CUSTOMER) FROM
CT/PTs
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Exhibit “L”
TRANSMISSION SERVICE PROVIDER’S “SPECIFICATION FOR INSTALLATION
OF ACCESS ROADS, PAVING AND DRAINAGE” GUIDELINE
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CENTERPOINT ENERGY
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INSTALLATION OF ACCESS ROADS, PAVING AND DRAINAGE

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

2022 Version
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CONSTRUCTION DRAWINGS
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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 Energy’s (CNP) projects.

2.0  ACCESS ROAD DESIGN CRITERIA

2.1

2.2
23
24
2.5

2.6

2.7

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 degrees 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 inevitable, 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

3.2

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 of 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 objectionable material shall be removed and
disposed of offsite.
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5.0

6.0

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.

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

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

4.5 The Generator 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.

SELECT FILL MATERIJAL

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
5.2 TYPE B FILL 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

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.
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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
Slurry) 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.

7.5  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 %” 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 134 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
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9.0

10.0

11.0

12.0

8.4

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.

The aggregate shall be free from excess salt, alkali, vegetable matter, clay,

or otherwise objectionable matter.

COMPACTION

9.1
9.2

9.3

9.4

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

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

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

CONCRETE PIPE

10.1

All storm sewer piping and culverts shall be reinforced concrete,
manufactured to comply with ASTM C-76, Class 11T, Wall B, or
equivalent corrugated plastic pipe approved by Texas Department of
Highways.

GRADING

11.1

11.2

11.3

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.

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.

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

CONSTRUCTION METHODS

12.1

12.2

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.

The subgrade shall be graded and compacted prior to placement of base
materials. All weak spots shall be corrected with a suitable material.
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12.3

12.4

12.5

12.6

127

12.8

12.9

12.10

12.11

12.12

12.13

12.14

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 electrical clearances or crowded conditions.
Sclf-propelled vibratory rollers arc 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
matcrial. The material shall be placed and compacted to mect 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 arca(s) for a period of 72 hours or as directed by
the CNP representative.
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