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Exhibit “I”
Specification for Customer-Owned 138 kV Substation Design

SPECIFICATION
FOR
CUSTOMER-OWNED 138 kY SUBSTATION DESIGN

=, CenterPoint
& Energy

ELECTRIC ENGINEERING DEPARTMENI
P.0. BOX 1700 ITOUSTON, TEXAS 77251

REFERENCE DRAWINGS: Laiest revision of

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

CenterPoint Bnergy 171-190-06, Design Criteria 138 kV Standard Instoument Transforiner Stand, Sh. |
CentetPoint Energy 171-190-06, Design Critoria 138 kV Standard Tostrument Transformer Stand, Sh. 2
CenlerPoinl Energy 381-500-0}1, 138 kV Potential Transformer Schematic and Wiring Diagram

REFERENCE DOCUMENT: Latest revision of’
CenterPoint Energy Transmission & Substation Qutage and Clearance Coordination Procedures

REFERENCE SPECIFICATIONS: Latest revision of
CenterPoint Energy 007-400-02, Specification for Remote Telémetry of a Customer-Owied Facility

REFERENCE STANDARIDS: Taiest revision of
AASHTOIEEE C57.13

AISC, "Munual of Steel Construction”  [EEE €2 (NESC)
ASCE 10 IEEE 80

ASCE 113 IEEFE 319

ANSICl12.1 IEEE 837

ANSI C37.32 IEEL 998

IEERE C37.04 IEEE 1119

IEEE €57.12.00 IFEEE 1453

IEEE 142 NEMA CC 1
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1. SCOPE

1.1, This specification covers dusign eriteria for a customer-owned 138 KV substation conneeled to the
CenterPoint Energy Houston Eleetrie, LLC (CenterPoint Encrgy) 138 kV transmissicn syslom. This
specification is intended Lo apply 10 a new customer-owned substalion or expansion of an exisling
euslomer-ownad substation. However, the information i this specificalion may be applicable when
equipment. in an existing eustomer-owned substation iy being replaced or modified.

2

20, A customer that is approved by CenterPoint Tinergy to receive service from the CenterPoinit Foergy
138V lransmission system is required to provide a substation capable of aceepiing (hal service from
CenlerPoinl Fnergy. The customer-owned substation becomes an inlegral part of the CenterPoint
Energy transmission system network and the Electrie Reliability Council of Texas (ERCOT) and,
therefore. ean have a significant impact on overall system retiability. The customer is obligated 1o
mee! present CenterPoint Lnergy design eriteria and modify the custoraer-owned substation in the
Tuture as the CenterPoint Energy transmission system continues to evolve. When desmed necessary
by CenterPoint Energy, changes may be neaded to conform to industry standards, transmission
system characteristics. CentorPomt Encrgy praclicos. and tochnological advancgs o mainlin
reliability or meet fulure reliability royuirements.

=
2

All exuipment and design shall be in accordunce with designated standards of this speification, the
American Nalional Standards Instituic (ANSI), the Institute of Electrics] and Eleetronic Engincers
(IEEL), the American Soeiety of Civil Enginsers {(ASCE), the American Institule of Slesl
Construction (ATSC), and the National Electrical Manufacturing Association (NEMA). Tn the event
of conflicting roquirements, the order of precedence shall be this speeification, AWNSL TEEE, ASCE,
AISC. and NEMA standards. All electrical clearanees shall comply with the latest version of the
National Eleetric Safety Code (NESC).

2.3:  Tlis specification 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 cnstomer-
owned substation, CenterPoint Tnergy tequires that engineering docnments be sulunitted to
CenterPoint Lnergy for review before certain equipment is ordered o constiuction begins, All itoms,
requiring CenterPoint Energy review are listed in Auticle 14 of this specification and shall be
submitted in writing to the designated CenterPoint Tnergy representative.

24, Any deviations from this specification or project drawings reviewsd by CenlerPoinl Energy reqoire
writlen acceplanee [rom CenterPoint Energy.

25, All labor and cquipment shall be furnished by the customer unless otherwise stated in s
specification,

2.6, Unless otherwise stated in this specification:

26.1.  CenterPoint Energy will provide only functional reviews ol completed drawings and
schematics.

CENTERPOINT ENERGY
HOUSTON, T3

14 18372024 Uprdnle o VIR 111 3.5 und tinor edits. Var Viir P
18 | migio2a Lipdates 1o various seetions | var var | PM WRITTEN ] B0, Reid
17 ] 922021 Updale seolions 4 & b1 Var Var GAL CHECKED ANG/74 1. G, Pemel
16 | 832017 Uptale Seetions 8 & 2 for Telegom CWM | Var | MDB | APPROVED | 717/ 7. 8. Kayser
15 ] 1162015 | Updaites Var Var DRS Tage 3 of b

NO DATE ITEMS REVISED BY CH APP SPECIFICATION Mo, 00%-231-14

Elmax SGIA (23INR0345) 93 21312025

104



Docusign Envelope |D: 03F281F1-16A1-4BD8-8F1F-2F1FOAAGBOSE

12
o
ta

CenterPoint Energy will not verily, orcorreet. point-lo-point wiring drawings for the custemer
- awned substation.

353, CenterPoint Frergy requires specific tests which are to be condneted by the customer to verify
the proper operation and coordination of the customer-owned substation protection and
contrel equipment (sce Article 16 of this specification).

2.7, CenterPoint Inergy reserves the vight to refuse to energize any customer-owned gubstation which
fails to meet this specification.

2.8, The customer will coordinate the energization and operation of their high voltage facilitics with
CenterPoint Energy’s Real Time Operations (RTQ) Department per CenterPoint Encrgy's
*|ransmission & Substation Oulage and Clearance Coordination Procedures” document.

29. During enorgization of now or exisling cquipment. the customer shall not disable a singls lovel, or
multiple lovels, of prolection that results in no protection for an cnorgized clemont, such as, a
{ransmission line, high vollage bus, or transformers.

29.1.  The customer shall immediately notify the RTO System Controller (281-894-0491) whenever
the customer becomes aware of an encrgized clement that has no protection it the protection
cannot be immediately restored.

p
o
b

The customer shall immediately notify the RTO System Controller (281-894-0491) of a
protective relay that is not funetional (such as a “CPU Failure™ alarm) or when a proteciive
relay is found powered down, or oul of service (such as not enabled). For an energized
glement.

2.10. As owner ol the substation, {l is the customer’s responsibilily to comply with ihe applicable laws,
ordinances, codes, rules, and regulations established by applicable government entitics.

2.11. Beecause the customer-owned substation becomes an integral part of the ConterPoint Energy
transmission system network, CenterPoint Encray requires access to the customer-owned substation
and CenterPoint Energy right-ofsways 7 days-a~week, 24 hours-a-day, 363 days-z-year. Site access,
stte operating procedures and voad access to the customer-ovned substation by CenterPont Energy
personnel should be considered when determining the substation location.

2.12. When terminal blocks and other connections permit. ring tongue lugs shall be nsed instead of spade
or stab-on lugs.

3

3.1, CenterPoint Inergy’s phase rotation is. designated C-3-A counter-clockwise and the customer shall
phase equipment accordingly. Connection of the customer’™s H1-Hz-11z power transformer leads to
CenterPoint Energy’s C-B-A, B-A-C or A-C-B phases. respectively, is recommended,

32, ‘lhe CemerPoint Energy’s system operating vollage is 138kV (L-Ly79.7kV (L-G} +/- 3% for
continueus operation and 138kV (L-LY/79.7kV (L-G) +5%/-8% for emergency conditions. Actual
steady-state operational vollage varies around the CemterPoint Energy transmission sysiem network,

CENTERPOINT ENERGY
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bul laeilities will o means to regulale the 138 KV transmission system are typieally used ta conlrol
ihe voltage 1o be no more than approximately 142 kV (L-L)82 kV (L-G) Lo provide a margin from
the maximum 1435kV (L-LY/83.7 kV (1.-G). Dynamic conditions may be encountered which resuit in
voltage ¢xeeeding this rarige. Al a minimum, cuslomer is required to. design 138KV substation
facilities that are rated lor the smergency operating voltage range stated above. For the purposs of
the design and rating of the substation and cquipment, it shall bo assumed that the maximum
continuous negative sequence component of the voltage at the 138 kV bus 1s 2% of the posiiive
sequence vollage. S Sub-Articles 3.4, 3.5, 4.9 and 7.1.4 of this specification for additional relevint
information.

3.3, Only instrument transtormers, surge arresters, station service voltage transformers. generator step-
up transformers tor gencrators without co-located non-auxiliavy load, and autotransformers are
allowed to be conneeted phase-to-ground on their 138 EV primary terminals.

34, As the independent system operator (1S0) for the ERCOT Region, ERCOT is responsible for
maintaining [requency, which is nominally 60 Mz Reler to BRCOT (www.ercol.com) Nodal
Operating Guides and Protocols for information regarding frequency regulation,

3.5.  CenterPoint Lnergy suggests the customer at a minimypm utilize the “vollsge ride-through™ destgn
criteria below when designing and selecting process and contral equipment. (Note: This design
crileria do not supersede any roguldtory voltage ride-through requirvmens).

351, When the point of interconnection bus voltage is below 0.3 pu, the minimum ride-throungh
time is 0.15 seconds.

3.52. When the point of interconnection bus voltage is at or above 0.5 pu, the minimum ride-
through time 1s (),2 seconds.

3.6. Multiple-shol, slaggered, voltage-supervised, automatic reclosing is utilized on the CenlerPomi
Energy transmission sysiem. The first automalic reclosing altempl for 3 CenterPoin{ Enerpy
{ransmission ling typically occurs approximately one second afler imiial tnip. The number of
autpmatic reclosing attempls varies, bul the total duration of {he automatic reclosing sequence is
iypically one minule, The customer shall coordinate operation and protection of elseiric motors,
computers and other equipment aceordingly.

CENTERPOINT ENERGY
HOUSTON, T%
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4.
4.1.  The mintmum acceptable clectrical design characteristies for 138 kV facilifics and equipment arc
listed helove:

Transformer winding impulse level 530 kV BIL.

Bus and switch insulalors, and apparatuy 630 kV BLL

bushings (i.e. cireuit breaker bushings,

translormer bushings, coupling capacitors,

capacitive voltage transformers (CVT), curreril

transformers (CT), potential transformers (PT),

surge arreslers cte.)

Bus and switeh msulators leakage distance 132 1n. leakage distance (equivalent to
extra creep 630 kY BIL or 750 £V BIT.).
Additionally, insulators may require
‘eoating” in some areas of the system 1o
minimize {he likelihood of Mashover,

Apparalus bushing leakage distance (circuil 92 in, creop (equivalent to 650 KV BIL ~

breaker bushings, transformer bushmgs, CVT,  hght contamination levels).. Addibenally,

CT, PT. surge mresters ete.) apparatus bushings may require ‘coating’
m somearcas of the system to mimmize
the likelihood of flashover.

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

FPhase-to-phase bus spacing {including vertical 63 in. (metal to metal)

spacing al erossover poinl of high and Tow bus)

Phase-ta-phase horizontal spacing at incoming 144 in. (eenter line to center line,

line dead-gnd structure regardless of the line angle)

4.2, Anair insulated customer-owned substation configured in a ‘ring bus®, “double-breaker, double-bus®
or "breaker-and-a-half” arrangement equipped with transmission line protective selaying (*full Toop™)
or an air insulated customer-owned substation configured in a ‘loop line tap” arrangement without
{ransmission line protective 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 to or gresier than 75 MW shall be
configured as “full loop™. Customers shall converl any existing subslalion to *Tull loop™ il any [nurs
load addition increases aggregale load to 73MW or more.

4.4. Based on the customer-owned substation configuration, equipment in the substation that could be
subjocted to transmission line load flow current (eircuit breakers and diseonncet switches, bus work,
conductors or any scrics-conncefed, current carrying dovices, such as, frec-standing current
transformers, proteetive rolays, instrumentation. or hardware within the ring bus or transmission line
breaker-and-a-hall’ bay) and incoming transmission line positions {transmission line disconneet

CENTERPOINT ENERGY
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swilches, lins traps, ete.) shall have a minimum continuous current rating of 4000 A and shall have
an overload capabilily of 110 percent of rated current for 2 hours, unless otherwise specilied by
CenterPoint Encrgy. The equipment in the customer-owned substation that is not subjected to
transmission linc load {low current is not required to be 4000 A minimum. However, operational
scenarios associated with cerfain equipment outages could exist that would result in transmission line
load current flowing on customer internal lincs or buses (customer site internal ‘loop ling” or
customer site internal ‘loop bus®) and potentially overload the customer’s equipment iFit is rated less
than 4000 A. Therefore, CenterPoint Energy suggests that any customer site internal ‘loop line’ and
customer sile internal “loop bus® (except customer site internal ‘radial’ line or customer transformer
bus conncctions) be 4000 A minimum (scc Figure 2 through Figure 7). For customer-owned
substations connccting to four or morc CenterPoint Encrgy 138 kV transmission lines, contact
CenterPoint Encrgy for the required equipment rating.

CenterPoint Energy CenterPoint Energy
netvork transmission line network transmission line

transmission line
foad flow
current

CB* . ' cB™
1 1
L} .

i
!
i
A S N1
™ VNV TR

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

C$ = circuit switcher
CB = circuit breaker
DS = disconnect switch

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

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

«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 ¢ontinuous
current rating of 4.000 A (see figures 3to 7)

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

DS transmissien line DS
load flow
current
B CB c cB
transmission line
load flow
D3 current bs
Ds*
N
DS /DS
-1
t
1
SOA A A g
T \ur \V» \V; ‘u’ T2

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

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. Clreuit 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.

* 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
nebwork transmission line natwork transmissien line

CB

A

transmission line

load flow
current
g [ce ¢ |cs
transmission line
load flow
DS current bs
Ds”
M
Ds ps
]
1]
]
L. T S S
T \vl \vl \\/' ‘v' T2

Alternative ‘e’ customer 138 kV substation (“full loop™)
3 circuit breakers with 1 or 2 transformars

CB = circuit breaker
D8 = 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 network transmission line sections in this
configuration. The circuit breakers are used for manual switching of the
network transmission line sections..

* I 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 netveork transmission line
— —

CB

A

transmission line
load flow

transmission line

load flow Ds

Ds

T2

Aiternative ‘d’ customer 138 kV substation {“fuli foop"
4 circuit breakers with 2 transfonmers

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 network 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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Alternative ‘e’ customer 138 kV substation (“full loop”)
4 circuit breakers with 2 transformers

CB = circuit breaker
D8 = disconnect switch

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

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

transmission line

oS load flow
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customer site
internal *leop line'

‘ possible ’
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\\ transmission line ]Fustomer site
I

]

nternal ‘loop line

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

'~ foad flow P

N”

Any customer connection from the “full loop™ substation or “loop tap”
substation to the customer's fransformers, customer buses, or customer
lines (i.e. customer plant internal ‘loop lines', etc.) are not required to be
4000 A minimum. However, operational scenarios after a scheduled
outage of equipment in a customer substation could exist that vould result
in transmission line load current Rowing on customer site internal lines or
buses (customer site internal *loop line' or ‘loop bus') and potentially
averload 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 site
internal ‘radial' line or customer transformer bus connection) be 4000 A
minimum.

Figure 7

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

4.6. 138 kV customer-owned substations which are connected directly into or located within 2 miles
glectric distance of a CenterPoint Energy 138 kV substation that is designed for a short eireuit current
of 80 kA rms symmetrical, must be designed o the same shorl circuil corent of 80 kA rms
symmetrical, with X/R ratio of 17, unless otherwise explicitly specified by CenterPoint Energy.
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4.7.  The application of key interlock systems 1s not permitled on cuslomer-owned substalion 138 kY
equipment.

4.8  The cusiomer’s connceted load, generation and equipment shall be designed and operated to adhere
to the recommended harmonic limits of TEEE 519 and liits of voltage fluctuations and associated
light flicker of IRFE 1453,

49, The customer shall not, without CenterFoint Energy’s consent, connect or operate equipment that
produces voltage fluctuations, interference or distorted wave forms that adversely affect service to
other customers or that may be detrimental to the CenterPoint Bnergy transmission system. Such
squipment inclodes; but is not limited to, motors, arc furnaces, capacitor banks, ete. The customer is
abligated to provide load and equipment information (i.e.. load imagnitude, peak load, Toad profile;
amount of self- serve gencration. load characteristics, mator storting data, load increase} for
CentarPoint FEnergy interconnection study and development of interconnection requirements.
CenlerPoint Lnergy may require the installation. on cuslomer’s side of the meter, of suitable
apparatus or other equipment designed specifically to reasonably limit such adverse effects,

4.10. The customer-owned substation ground mat shall be designed for a shorl eireuit cwrrent of 63 kA rmy
symmetrical with NX/R ratio of 17 and duration of 0.25 seconds and comply with IEEE 80 and ILELE
C2 (NESC). Ground mat connections shall comply with IEEE 8§37, unless otherwise speeifisd by
CenlerPoint Encrgy:

4.11. 138 kV customer-owned substations which are connoefed direetly inlo or located within 2 miles
cloelric distance of a CenterPoint Energy substation that is designed lor a short cireuil current of 80
A rmy symmetrical, shall design the ground mat for a short eireuit current of 80 kArms symmetrical,
with X/R ratio ol 17 and duration of (1,25 seconds and comply with IEEE 80 and IEEE CZ (NESCY,
Ground mat connections shall comply with TEER 837, unless otherwise specified by CenterPoing
Encray.

4.12. The customer-owned substation direct lightning stroke shielding design shall comply with THEL 898,

4.13. The customer shall refér (o the current CenlerPoint Energy tarifl for retail delivery service regarding
additional inlormation pertaining to load balance, intermittent electrical loads and Lmilations on
adverse effects, equipment sensitive Lo vollage and wave Torms, change in retail coslomer’s elecirieal
load, power factor, and testing of retail customer eyuipment,

5
i1. The custemer shall provide a complete structoral and (oundation design package [or the dead-end
structures (supporting the CenterPoint Energy transmission lines connecled to the customer-owned
substation) and the instrument transformer stands in accordance with Article 14 of this specification,
The desigh package shall be sighed and sealed by a professiona) enginser vegistered in Texas and
shall melude design references/codes, computer analysis. member design. connection design,
foundabion design, soil report, stractural and foundation drawings, and all other mformation {hat
documents the design of the strueture(s). ASCE 113, 2 Edition may be used for guidance in the:
design of struclurey inside the customer-owned substation.
5.2,  CernlerPoinl Energy transmission structures designaled for CenterPoint Engrgy use shall be used
CENTERPOINT ENTRGY
} {OUSTON, TX
14 17362024 Updnle 1o VRY 111 3.5 und miner edits. | Var V.u P
18 | 2§03 Upidates 10 varions sections Var Var | PM WRITTEN Rl ] B Heid
17| 922021 Updale seolions 4 & 1 Var Vanr GAC CHECKEDR A7 .G, Pemel
16| &3/2017 Uptile Sections 8 & 2 for Telsvom CWM | Ve | MDB | APPROVED | HIT7H4 . B, Kaywer
[s L11aEnIs | Updates Var Var DRS Fags 13 of 46
NG DATE TTEMS REVISED BY | CH | AFP SPECIFICATION Mo, 007-231-14
Elmax SGIA (23INR0345) 103 21312025

114



Docusign Envelope |D: 03F281F1-16A1-4BD8-8F1F-2F1FOAAGBOSE

exelusively by CénterPoint Energy and will not be used to support mstomer equipnent including
cugtomer-gwned Zenerator leads

53 Design shall be'basedupon ladings redlistically combined to canse the mogt i favorable effectupon
the sttucture or compphent. The loads and gvedoads spesified in Sub-Artickes 54 and 5.5 of this
specificat on must be used. Ifthe AIST LRFD methodisused, the structure must have 4 second erder
elastic analysis falsn called a Geametric Nanlitear Analysis),

54 Structures shall sueet the Strength Reguirements of 1EEE C2 (HESC), Section 26, for grade B
coh struction,

5%  Theminimum acceptable structural dest gn loading criteria shall be themors severs of the following
twe cases (hote the casesinoorporats loads up ta 2 30° hotlzontal angle):

551, Case 1 - log with Cofoiorent Wind Loading Reference specification IEEE 02 (HESD)
minitnut allowable stréngth factors per Section 26, Table 261-1; loadinig requirements per
Section 25, Rule 250 B and Table 230-1; andloadifig comporerits to be applisd tothe strusturs
shall he according to Figure 8 0f this specification, The staticwire and phasewire pads shown
in Case | include the required overload factars. The ®:psf wind on the structure must include:
a 2.50 overload (22,5 psf) with the apprepriate force coefficient (Cf) for each structurd

membet.
» Transyerse
—E !
Wind —F - Longiiudinal .
Diracian " 1 . v
—a
— * s l | T l T¢ t—T'r 5|
s | v )
Tr T T
Wind and{ce loads:are speciiied in Seciion 25 of [EEE G2
. Staticwie Phase wire

Si= 105 kipsiwire Ti=23.0 kips/phase lahgitudinal ly
longiudinally
=07 Kipsiire Te= 144 kipsighase fransyersely
transy ersely

= 0.5 Kipshuire v ertically Te= 1.6 Kips/phiasesiertically

CASFE 1 -Irewith consurrent Wind Lpading < 0yethead
Yiew Statiz wiry and Phass wirs loading comporient
{The statin wire and ghaze wire loads showniholude the requiredoverioad factors

Figure 8

5572 Case ? - Exireme Wind Loading; Reference specification; IEEE C2 {MESC) Baction 25, Rule
250,y mirdronm. dlewahle srength factors per IEEE CZ (NESC), Beetion 26, Table 2611,
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atd-myaghitnde and direction of static wire and phase wire loaditig comp enents to be applied
to the strocture shall be accerding to Figuee 8 of this specifieaion, The static wire and phase
wire loads shown in Case? include the required CenterPoint Energy overlaad factors. The
wind oncstructurs loads is applisd inthie Transverse direction and must includeal 1 avetload
fattor, CenterFoint Energy will provide the designated Extrérde Wind welocity tohe used o
thie dte. Structural métmber shape factors shal beused from ASCE 74,

» Transuersa

. |
¥

- Longitiidirmat
wing 2 i e
Oirectian " 1 i ‘ =R

' P h l Tt t-lt s

. %) l ¥ . 8- 1-»?

Ty T Ty

Fir Cage 2 thie folloyving shall agply:

Basic Wind speed determingd from wind map far, Exposure Categqory 3,
Fisk Category [, Design wind préssure equation and goeffidents

pef |[EEE C2 (NESG) RUle 250 in |atest versian

Static wire Phass wire
=120 kipshire Tr=22.0 kips/phaselohitudinally
Agngitudinally
= 109.5 Kipshwire Te= 105 kipsihase fransyersaly

trangyersely _
S 0.8 kipsiwire v ertically Tw= 1.4 kipsiphasewertically

CAZE 2 - Extreme WindLoading -Overhiead View
Static wite and Phase wire loading component
(Thestaticwire and phase-wirs loads shown ihchade the requiredoverioad factorg)

i
58  Therequiteienits for dead-end structues are as follaws:

§.6.1.  Customer stiall design 4l attachinient points to ensure that sufficient electrical deardtice is
maintdined o the customer’™s structure grovnd and equipment. CenterPoint Energy will
xextend the phase wares to the firstitem nf customer’s egiipment or birs and will furnish. own
andmaintan al necessary fttings for terminating thephase wires including the fowwer fittings,
suspension ihsulators, dead-end elamps and phase wire terminal Attings with MEMA CT 1
standard four-hole tenninds (05625 in diameter holeg 175 ih, centers) for atachment to
the Bratitém of equipriteeit of bug in the customer-owned substations CenterPoint Energy will
dso furnish stinup clamps or other similar devices (such as ahar on the NEMA pad thet is
usedwith. ACSE cohductars) on thephase wires.as required for ponnectinn o surge attesters
and potetial traneformers. Customerwill prowide aprounding conductor from the custarnet-
owned subistation ground mat, up the dead-end struoture, fothe: stafic wire pull-o ff plates.
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CenterPoint Energy will furmnish, own and maintain all necessary [ittings lor terminsting the
static wire and for connecting the static wire to the customer provided substation ground
conductor at the static wire pull-off plates including the tower fittings, dead-ead clamps and
static wire lemminal fittings for attachment to the customer provided substation groud
conductor.

5.06.2.  Customer shall provide pull-offl plates for terminating the phase wires and stalic wires which
will accommedate a minimum of 1 in. pin. All pull-ofl plalcs must satisly Equations 4.6-1
and 4.6-2 m ASCIE 10. Details for division of ownersiup shall be in aceordance with
CenterPoint Energy Drawing 004-241-04 Customer-Owned Substation Line Termmation
Standard.

3.6.3.  The height of the desd-end structure’s phase wire attachiment shall be in accordance with tha
National Electric Safcty Code (IRFE C2) or 40 ft. whichever is greater, unless otherwise
specified by CenlerPoint Energy. The static wire height at attachment shall be al 2 sufficient
elevation and position to provide a shiekl angle to the outside phase wires of 30° and 45°
between two adjacent static. wires (see IEEE 142).

5.6.4.  CenterPoint Lnergy will determine il the installation of fiber optie cable 18 reguired For
transmission line protective relaying and/or control pmposes. The fiber optic cable
installation will normslly be instalted underground from the lransmission lins protsetive relay
tequiring fiber optic communication (i.v., relay lecated in (he substation conirol cubicls) e
the base of the first CenterPoint Energy transmission ling structure outsids the substation.
However, should an overliead insiallation be reguired, additional loadings will be impased
on the customer’s dead- end stmacture,  Additional design information concgming the fiber
oplic cable will be supplied by CenterPoint Bnergy when overhead fiber oplic cable is o be
used. Theconnection for the fiber optic cable is typically at least 8 feet rom the nearest phase
wire. If an overhead installation is required and the fiher optic cable cannot be accommadatesd
on the dead-end structure, a single pole must be installed in the customer-ownud substation
1o transition the {iber oplic cable from overhead to underground.

w
&y
i

If multiple dead-end bays are installed that share a middle column or support, the support
must be designed to withstand the loads from the adjacent cirenits,

5.7.  When high-side (138 1:V) metering is utilized, the customer shall design, provide and ingtall stands,
for mounting CenterPoint Energy furnished instrument transformers (potential and curent
transformers). The customer shall also design and build foundations to support (he stands and
instrument translormers. The designs shall be in accordance with Sub-Articles 3.1- 3.4 of {his
specification. The extreme wind speed delined in seciion 5.5.2 shall be used with an appropriale
member and equipment shape factor. The instrument transformer parameters Lo b used lor the design
of the instrument transformer stand are indicated on CenterPoint Unergy drawing 171-190-06. Since
the instrument transforiner may change in the futwe, the stand mounting swiface for the instrument
transfortner must be adjustable or use grating to accommaodate diverse mounting bolt patterns, If a
grating s used for the stand mounting surface for the instrument transformer, washer plates of
sulficient size and thickness to load up 4 bars must be used on top and boltom of ihe grating, Design
caleulations showing the load transfer from the ol to the washer plates (o the bars Lo ihe column
must be provided. The customer is responsible for providing the bolts and washer plates. The
customer will design 8 mounting stand and foundation for the hurricane wind speeds and overloads
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from Sub-Article 5.3.2 of this specification. 1f the AISC LRIDY method 1z used, the structure must
have a second order slastic analysis (also called a Geomedric Nonlinear Analysis). The cuslomer
shall limit the horizontal deflection of the potential transformer and current transformer stand at the
instrument mounting height to the mounting height divided by 100, The wind specd used for the
detlection limit shall be-80 mph.

6.1, Site preparation and plot plan drawings shall be submitted to CenterPoint Lnergy for cotunent,
Facilities that must be shown on this drawing include: dimensions of the custotmer-owned substation
sile, access roadways, space between the customer-owned substation and access roadways, and
drainage features such as culverts, ditches and detention (acitities (il required}. Refer (o Sub-Acicle
14.1.1 of this specification,

6.2.  The customer shall stake the location of the deaid-und structurss according to Figure 10. The owner
of the subsiation must submit drawings/documents specilic to their substalion io CenlerPoini Energy
in accordance with Article 14 of this specification. The drawngs required by Sub-Asticles 14.1.1 and
14.13 of this specification should show the customer™ destred location for CenterPoint Energy
phases. CenterPoint Energy will revicw this information along with the customer-ovwned substation
lncation and CenterPoint Encrgy transnuission ling tower location and determing ift the customer s
desired location for CenterPoint Encrgy phases can be achicved.
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Staking Requirements for Typical Customer Substation

Figure 10

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

64. Access for CenterPoint Energy to attachits transmission line wires to the customer-owned substation
dead-end structures shall be provided by either

G.4.1. A 25 B wide, leveled, and unobstructed access outside the customer:ovned substation site
from a main road to the CenterPoint Energy right-of-way and in front of the dead-end
structures wath substation fencing amaxirmum of 20 ft. from the attachment point of the dead-
ends and a 13 & {minimum) wide gate for access into the customer-owned substation.

642 A25ft wide accessinside the customer-owned substation from the substation access gate (20
ft. wide minimurm) to the front of the dead-ends with substation fencing a minimum of 25 f.
from the attachment point.
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6.3.  Access and space shall be provided lor installation and future replacement-of high vollage equipment
including metering instrument transformers.

6.6. The design clevation of the customer-owned substation site, equipment and contrel cubiele should
take into consideration locating essential components above floed and storm surge levels.

7.1, 'Therequirements for power transformery are as follows:

7.1.1.  Transformers sorving load shall have a delta winding for connection to the 138 kV systen..
Power transformers shall conform to TEEE (C37.12.00. Power transformers should be
equipped with sudden pressure and low oil level detection devices.

712, Power translormers shall bave a minimum of two 600:53 A mulli-ratic bushing current
transtormers (BCTs) per 138KV bushing, Bach BCT shall bave IREE C57.13 scewracy C400
or better, Where applications require additional BCTs and/or different rativs, CenterPoint
Tnergy shall provide ratios to suppoit equipment purchase schedule, The secondary iesistance
of power transformer BCTs shall not exceed 0.0025 obms per twn. The power transformer
BCT secondary rated continuous-current shall be 10 Ammimum. The power transformer BOT
raling factor (R.I".) shall equal 2.0.

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

714, 'The customer shall detenmine the need for, and il applicable. settings for 4 tanslvmer lap
changer for de-energized operation {no lead tap) and automatic on-load tap chanper
CenterPoint Encrgy recommends power transformers be equipped with an automatic on-load
tap changer.

7.2, Therequirements [or circuit breakers are as follows:

721, Cirenil breakers shall be of the thres-pole, outdoor Lype, 138 kV nominal, in accordanes wilk
IGEE C37.04,
722, For a*full loop™ customer-ownced substation, “loop tap™ substation, or a substation arranged

for future *full loop™ service, the 138 10V eircuit breakers that are or will be in the substation
*loep’ shall have a continvous current raling of 4.000 A, an overload capability of 110 porcent
of the rated current [or 2 hours and a rated isoluted capacilor bank currenl switcliing capabilily
of 600 A, '

Tor customer-owned substitions connecting to four or more 138 kV CenterPoint Energy
trsnsimission lines, circuit breakers may be required to have a higher continuous rating. The.
three-phase sytometrical short circuit current interrupting capability of all 138 kV ciicuit
breakers shall be 63 kA tms symmetrical. The rated interrupting time of all 138 &V circuit
breakers shall be three cyeles or less. In some applications, the installation of TRV shaping
capacitors may be required in order to achieve the circuit breaker interrapting capability of
63 kA rms symmetrical for line faults, CenterPoint Energy shall determine the placement of
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723

7.2.10.

TRY shaping capacitors, when required for line faulis.

Esch 138 kV cireuit breaker shall be equipped with two 4000:5 A multi-ratio BCTs per 138
1V bushing. Fach circuit breaker BCT shall have a relaying aceuracy class of C800 on the
4000:5 A tap in accordance with TREE C57.13. The secondary tesistance of the eiveunit
breaker BCT shall not exceed 0.0025 ohrs per turh. The cireuit breaker BET secondary rated
continuous current shall be 10 A minimum. The circuit breaker BOT rating faclor (R.F.) shall
equal 2,0

For the replacement or addition of a 138 kV circuit breaker in an existing costomer-owned
substation that already has other 138 k'V circuit breakers that do not have a continucus carrent
rating of 4,000 A, the following applies to the replacement or addition ciscuit breaker (i.c.,
the following requircment is to accommadate interface of the 4000 A replaccment oraddition
138 KV circuit breaker with any existing circuit breakers that have 2000:5 multi-ratio BCT?s
in an esisting substation while maintaining the design capability for 4000 smpere opssalion
in the future). Each replacement or addition 13§ kV circuit breaker shall be equipped with
two 3000:5 A multi-ratio BCTs per 138 kV bushing. Each citenit breaker BCT shall have a
relaving accuracy class of C800 on the 2000:3 A tap (equivalent to C1200 on the full ratio
3000:3) n accordance with IEEE C057.13. The secondaty resistance of cireuit breaker BCTy
shall not exceed 0.0023 ohims per twm. Circuil breaker BCT secondary rated continuous
current shall be 10 A minimum, Circuit breaker BCT rating factor (R.I.) shall equal 2,0.

Twao trip eircuits shall be provided with independent 123 V DC conlrol cireuits. [ fwo trip
coils operate o single armalure, both coils shall be desipned or marked in such a way as 1o
prevent their being connecled in a manner that would resull in the eireuit breaker not fripping
in ihe event that both coils are energized simullaneously.

Trip circuit or close circuit XC current shall not exceed 15 A (instantancons and steady state)
for the circuit breaker trip or elose circuit. If eleciromechanical protective relays with DC
operated ‘target and seal-in® units are used in the substation, then the eireuit breakor teip
circuit shall not draw less than 4 A DC current and a eirenit breaker close cireuit shall not
thraw less than 2 A DC current in-order enswee reliable *target and seal-in”* unit operation.

The DC negative of a teip cireuit shall not be fused or use a cireyit breaker ingfile the cirouit
breaker control cabinet.

Surge suppression shall be provided on cach trip and ¢lose coil. Referenee CenterPoinl
Enetgy (007-400-02 Specification for Remote Telemetry of a Customer-Owned Facility,

The circuit breaker operating mechanism shall be both mochanically and electrically trip-fiec
in any posilion. For oil circuit breakers, a latch check switch shall be provided,

Circuit breakers with air closing mechanisms shall have stored energy for at least 5 close-
open operations. Circuit breakers with spring closing mechanisms shall have the spring
charging motor circuit conneeted to a 125 V DC battery source utilizing a DC supply cable
dedicated for this purpose. Voltage rollover from AC to DC shall net be installed for the
spring charging motor circoit for circuit breakers.

Gas cireuit breakers shall have low SK6 gay pressure alarm and close inhibil contacis.
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The customer shall indicate on the relay and méiering one-line diagram whether the how
56 gas pressure wiring is sel lo “BLOCEK TRIP® or lo "AUTO TRIP (he circuil breaker.

7.2.11.  Circnit breaker internal time delay cireuitry for reclaging shall not be utilized. Fxternal fime
delayed antomalic reclosing, when utilized, shall be wired/connected divectly to the cireuit
breaker close civenil. External time delay for the cireuit breaker closing eirenit is to be provided
by (he automatic reclosing scheme.

7.2.12.  The cireuit breaker infernal close and trip circuits shall not go through a “localfremote” control
switch in the circuit breaker, [Towever, if a circuit breaker comes from the tmanufacturer with
a ‘localiremote” control switch nstalled in the circwt breaker, then the ‘remote’ contact of the
control switch that is wired in series with the close and trip circuits must be ‘shorted out’ or *by-

passed®.
7.3.  The requirements for air break switches are as [ollows:

7.3.}.  Transmission Iine disconnect swilches and all disconneel swilches m the cuslomer-owned
substation “loop” shall be of the ouldoor, three pole, gang operated (ype raled 143 KV neminal,
and shall have minimum continuous current rating of 4000 A, an overload capanlity of 110
peroent of rated current for 2 hours and a rated minimum withstand capability of 164 kA peak
for at lcast 1.5 seconds. Disconnect switches that are not in the substation Yloop” {i.c.
transformer high-side disconnect switch) may be rated for lass than 4000 A continuous, hut must
have a raled minimum withstand capability of 164 kA peak. The switch air gap BIL shall
coordinate with (he BIL rating of the switch insulators. For vustomer-owned substations
conneeling Lo four or more ConterPoint Encrgy 138 KV transmission lines, contact CenterPeint
Energy lor the required rating of switches.

7.3.2.  Transmission line disconnect switches are required for all substation fypes,

7.33.  “Loop lap” subsiations musl be configured and designed wilh equipment 1o permil switcking
Tor the scheduled outage of either transniission line seclion withoul intermrupting servies lo the
cuistomer’s load. Aninterrupling device atlached to a disconnect switch in a “loop tap™subsialion
Tor transimission ling load breaking. loop switching or line dropping is nol acéeplable,

734, CenterPoint Encrgy does not require any 138 kV disconnect switch mudliary contacts except ns
indicated in Sub-Article 9.1.5 of this specification.

1335, Grounding switches are pot permittad on 138 kV cquipment. A -grounding stud” or fabricatad
attachment for the application of temporary grounding cables may bo installed if desived.

7.4.  The requirements for surge arresters are as follows:

741, Surge arresiers must be installed on 138 kV power transformers and in the subsiation on the
incoming transmission line posilions to protect substation 138 kV equipment including 13§ kV
coupling capacitors, line traps. instrument {ransfommers, circuit breakers. ele.

T42. Al surge arresters shall be metal oxide type, 108 KV class minimum. with & minimum
required maximum continuous over-voltage (MCOV) rating of 88 kV. The minimum
required energy absorplion capability is 7 kilojoules/ kY of MCOV raling. The surge arrester
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must have a minimum required pressure reliel capability of 63 kA rms symmetrical (or sherl
circpil current raling of 63 kA ms symmetrical). In addition to meuting the CenterPoint
FEncrgy minimum requirements, a surge arrester with well-designed directional pressure relief
porls can provide a benefit. In the event of a surge srroster internal short eireuil, a surge
arrester with well-designed dircefional pressure volicf vent ports, and with the vent poerls
pointed in the appropriate dircction, can minimize the possibility thal the tonized gas emilied
from the surge arrester will propagate into a multiphase it and can minimize the possibility
of the jonized gas, and possibly other malerials emitted from the surge drrestor from causing
damage Lo other equipment.

743, Al 138 kV surge arvesters must be conmected with a copper bond wire from the bottom flavge
of the arvester to the substation ground mat. If the customer desires to allow for grading /
Jeakage current monitoring, the surge arrestors may be mounted on plates using nsulated
spacers and associated hardware. The insulated coppar ground conductor from the battom
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 indicate A, B3, and C phases.

7.5, The requivements for coupling capacitors or CVTs and line tuners are as follows:

7.5.1.  ConlerPoint Encrgy shall specily vendor and vendor styk: number for (i coupling capacitor
or OV duvices that arc uscd for transmission line protective relaying or ConferPoini Encrgy
supervisory conrol and data acquisition (SCADA)Y remele telemslry moriloring of
CenterPoinl Energy iransmission lings according to CentetPoml Ensrpy provided bill of
materials. CenlerPoint Energy shallspecify vendor and vendor style number for the line luners
thiat are used for transmission line proteclive relaying according lo CenlerPoint Cnergy
provided bill of materials.

7.5.2.  The line tuner must be mounted at a level suitable for adjnsting and testing while standing on
the ground. The line tuncr must be mounted at the base of the coupling capacitor siand to
minimize the length of the carrier lead-in conducter conneeted between the line tuner and the
coupling capacitor to reduce the stray capacitance and leakage to ground that will increage the
Josses of the aner and affect the bandwidth,

7.53.  Thecoupling capacitor or CVT shall not be used to structurally suppoit the line trap. Refer
to Sub-Aricle 7.6.3 of this specification.

7.6.  The requirements for line traps are as {ollows:
7.6.1.  CenterlPoint Encray shall specily vendor and vendor style number for line trap deviees that
ar¢ wsed for transmission line protective relaying according o CenterPoint Encrgy provided

tall of materials.

7.6.2.  The line trap shall have a minimumn continuous current rating of 4,000, A, and an overload
capability of 110 percent of the rated cwrrent for 2 howrs.

7.6.3.  'The line rap shall not be structurally supported by a coupling capacilor or CVT. Refer 1o
Sub- Article 7.5.3 ol this specilication.
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8. CONTROL CUBICLI

8.1. The control cabicle shall be a permancnt, weatherproof' structure construzcted on a concrete
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 conteel cubicle shall not exceed
32°C (90°F) and 85% relative humidity. Adequate lighting shall be piovided.

8.2 all space for metering boxes shall be provided in accordance with Sub-Article 9.1.3.1 of thas
3.2 Wall s i fering | hall be § ded { th Sub-Article 9.1.3.1 of
specitication.

8.3, If CenterPoint Encrgy has specified that transmission line protective relaying with power line carrier
and/or {iber oplic communication is ulilized, power line carrier transmilter/recsiver sets shall be
procured by the cuslomer according to CenterPoint Energy provided bill of material and/or (he
customer will provide wall space or [loor space for a CenterPoinl Energy provided Liber oplic cable
distribulion box.

8.4,  The customer shall provide space for the CenterPoint Energy remote telemetry equipment that will
be installed it accordance with Saub-Article 12.1 of this specification.

85 Aseparate 120 V AC, 20 A circuit shall be provided fo each of the following: {a) onc of the metering:
boxes, {b) the power line carvier equipment location, and {¢) the SCADA RTU cabinet {sec
CenterPoint Energy 007-400-02 Specification for Remote Telematry of a Customer-Owned Facility):

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

8.7, Ascparate 130V DC. 15 A circwt shall be provided lo sach of the following: {a) one of the metering
boxes, and (b) the SCADA RTU cabinet (sec ConlerPomnl Energy 007-400-02 Specitication lor
Remole Telemetry of a Customer-Owned Faeility).

88. If CenterPoint Energy transmission line fault location traveling wave system (TWS) equipiment is o
be installed, CenterFoint Energy will provide requirements.

9,
9.1.  The requircments for melering are as follows:
9.1.1.  Any parl of the meloring system that is installed by the customer or his agent shail conform
to ANST C12.1 at minimum, unless otherwise specified by CenterPoint Tinergy.
9.1.2.  The customer shall subnit a one-line diagram of the proposed substation configuration Lo
CenterPoint Energy in accordance with Asticle 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, voltage class - high-gide or
fow-side and ratings). ‘The metering instrument transformers shall be connected (o the
transtormer low-side or 1o the 138 kV substation bus. by the costemer as specilied by
CenterPoint Energy.
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913 Tietering hozes shidll bie located inside an enviroirentally controlled cubicle.

9131  Fach metering bix 15 30 itiches wide 42 inches hugh 12 ihches desp, well miouritad
ahd approzimately 36 inch from the floor. Wall space 3,0 f vade and 2.0 fi high
mesuied. from the foor wath 4.0 &. {from wall) front dearatice shall he provided for
install stinhandmantenance of each metering hosas illustrated in Figure IL Metetring
‘bozes will be furnished by CenterPoint Energy and installed by the custonier: The
sumber of tetering bozes will be déetermined by the metering scheme to beused:

CEPEIT FOR BREAMER 2.1.5 G CONDUITE

FACTE 1 T OMITT Y CUSTOMER) PRI
CONTAGTS (Y CURTOMPRY » e
SONOUIY 10 CUSTOUERS = e
> G4 =T FORSER] o ! y =
oM BINET (BY CUSTO ¢ T F i CONDUIT TD QUSTOMER'S
R PANEL FOR K200 AC ANG )
o ' ) — T4V DU DELICATED CRTS {BY TUSTUMESS
B X RTMETALIUNCTION N
BOX PROVIDED BY CNP e :;Et-;%{E'ééz'EOx ! I A 24 ISON
- s ‘ PROVIDED By G
AND-MOUNTED TO METER peiband ot SANEDRY S
BOX {BY CUSTOMER), THIS BY GNP : \BY CUSTOMER|
BOX IS REQUIRED IF At Tl COMMIFPOWER SABIKEY
- IMSTALLED
SEROMERTE BY CUSTOMER [——, ’ -
CONNECTING SPLIT-CORE R — COMDURTA CHP
€T METER SYSTEM ( | | TELECOM BOARD
{EUSTOMER QWNED.
EQUIPRIENT]) . )
Typical Layoul of IMeter Boxes
Figure 11
51332 & eustimier requestifie siefering data shall provide all conduits sl winng necessary
to connect'to ameter comm/powerbox provided by CenterPoint Energy and:founted

o the metering installatinn.

$1.33  The custorder shall grovide & conduit from the CariterPoint Energy tel écom hoard ta
themetering corun/power boz.

914 CenterPoigt Energy persontiel will fndke €l meter connections  Formetening squipment
details, consult the CenterPoint Energy project repiresentative.

915  When high-side metering 15 used ih a “full looy” dternative o’ or atemative “d" type
wibistati e (see Figure 4 and Fiavire 5), the cistomer shall provideand wire two aumiliary 5280
tontasts frora the eircut breaker Between the twe transmigsion lines ¢ A7 pirouit breaker) and
a gngle anxiliary "524° contact for each of the ofher bwo transmission line creuit brealers
{8 and*CF cirnuit brealters) to the CetitgtPoinit Eneroy ligh valtage meteringbox Alsn, in
a*full looy™ alternative t type substation (see Figure 47 with twe transformer substation,
two diziliary “3%4° contacts shall be providéd onthe disconect switch hetween transformers
<and wired to the CenterPoint Energy highi woltage tnetering iox, When high-side metéring 15
uized ina* full loap™ dternative ‘¢’ type substation (see Figure #), the custamer shall pravide
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and wire a single auxiliary ~52a° contaet for each of the other two lransmission ling cireuit
breakers ("A°, “13°, “C" and “D" circuit breakers) 1o the CemerPoint Unergy high voliage
meforing hox. When high-side metering is used in a “loop tap” altermative *h’ type substation
{suv Figure 3), the customer shall provide two auxiliary *89a° conlacts {rom the discenncel
swilch loeated in the substation bus between 1he transmission lins conneclions and a single
auxiliary “52a° contact from cach of the circuil breakers. The cuslomer shall provide and
install cable from these contacts 1o the metering localion (routed via the protective relay
panels) for “rollover” ofthe melering potential to a second st of potential translormers.

9.1.6.  When low-side metering is utilized, as determined by CenterPoint Energy, customer shall
provide and nstall 138 KV CVT devices in accordance with Sub-Asticle 7.3 of Hus
spectfication.

9.2.  Therequirements for switchgear mounted metering instrument franstormers are as follows:

921, Where low-side melering is used, as delermined by CenterPoinl Energy, the customer shall
mstall CenterPoint Energy specified metering instrument transformers in their switchgear.

2.2.1.1. The customer shall purchase and install the CenterPoint Energy specificd metering
instrument transformers.

9212 (riginal certified test data shall be provided to CenterPoint Encrgy for each metering
instrument transformer installed.

9322 Metering current transformers shall be locatod in the intoming main brenker cubicle,
The metering current transformers shall be installed by the customer.

023 Metering potential iransformers shall be located in roll-out boxes. The potential trans formers
shall bis installed by the customer.
9.2.3.1.  Thesceondary windingg shall be used enly for CenterPoint Energy metering,

9232 Potential transformers shall be equipped with 1L A, current limiting primary Fises,

924, The customer shall install a 1.5 in. rigid golvanized steel conduil from each instrument
transtormer cubicle to the meter box,

825, CenterPoint Bnergy shall supply cable for all metering instrument transfornior sccondary
conneclions, The customer shall pull the CenterPoint Encrgy provided cable. CenterPotnl
Encrgy shall make all metering instniment transformer sceondary conneetions.

9.2.6.  The customer shall supply copper ground wire from the customer’s switchgear (o the
CenterPoint Tinergy meter box.

9.3,  Therequirements for 138 KV metering instrument transformers are as follows:
9.3.1.  When 138 kV mutering 15 used, CenterlPoint Energy will furnish all 138 kY metering

instrument  transformers (Le., separale 138 kV ‘five-slanding’ current and  polential
{ranslormers) required for CenferPoint Energy revenue mslecing. or BERCOT Polisd
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832 ConterPoint Energy will mount the instmment transformers on stands provided by the

d
L

934, Polential transformers for revenue melering located in (he 138 kV substation yard shall be

Selilement melering (“LPS™),

customer in accordance with Sub-Article 5.6 of this specification. The substation layout and
location of the 138 KV metering instrument transformers shall incorporate the requirement af
vehicle access up to the instrument transformers for installation, tesiing and ftwe
replacement (i.c.. vehicle access not obstructed by substation bus. cable tray. ctek The
cusfomer shall furnish flexible conneclions from the subslation bus to the instriment
transtonmers with NEMA CC 1 standard four-hole terminals ((.5625 in. diameter holes on
1.75 in. centers). CenterPoint Energy parsonnel will bolt the flexible connections o the
instrument transtormers.

The customer shall utilize rigid galvanized steel conduit, flexible metallic conduit and pull
boxes, ncluding pull string, for the cables/conductors from the metering instrument
transformers (o the metering box location.

93.31.  Vor each set of cirrent or potential transformer stands, 150 o, rigid galvanized siesl
conduit shall be used to conneot the individual instrument translormers to 8 common
Jjunetion box for this set of instrument transformers (i.e., one common junetion box for
cach set of current or potentinl transfortner stands) located on or near the base of one
of the mstrument iransformerstands. The 1.50 m. corduit shall erminats within 12 in,
[rom the top of cach mstrument transformer stand. A 2,00 . rigid galvanized stecl
conduit:shall be used frem each common junction box localed at the base of one of the
instrument transformer stands to the metsring box.

2.3.3.

=

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

9333, Plexible matallic conduit shall be used as needed 1o complele the installaton to the
instrument iransformers, common junction boxes, and the melering box(es).

Turnished and inslalled by CenterPoint Energy on instroment transformer slands provided by
ihe cuslomer, The potential transformers will be rated 80.500/115-67.08 'V fof useon 138KV
grounded neutral system in accordance wilh IEEE C57.13.

9.34.1.  The potential transformers will have three secondary windings (Le., "X, Y™, and
“Z7), The “X™* and **Z” windings will be used for transmission line proteclive relaying,
SCADA iand the customer’s equipment. The *Y™ winding will be used exclusively for
CenterPoint Encrgy metoring.

93.42. A minimum 16 inches wide, 14 inches high, 6 inches deep potentjal transformer
cominofi junction box and secondary fuses shall be provided and installed by the
customer and located at the base of one of the potential transtormer gtands, Fach
secondary winding shall be separately fused at the potential transformer junction hox to
provide circuit isolation and short cireuit protection; except that neutrals shall not be
fused (brass or copper dummy fuses required),

Elmax SGIA (23INR0345)
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CenterPoint Energy shall supply cable/conductors for the potential translormisrs Y™
winding secondary connections. The cusiomer shall supply coble/conductors Tor (he
potential transformers “N7 and *Z* windings sceondary conncetions. The customer
shall pull the CenterPoint Encrgy provided cabli/vonductors and cuslomer supplied
cable/conductors.  CenterPoint Encrgy shall make the potentisl translormiers Y™
winding sucondary conniections. The customer shall make the potential trans formiers
N7 and “Z” windings secondary connections. ‘The potential transformer
cables/conductors shall be connected as shown on CenlerPoint Energy drawing 581-
500-01 138 kV Potential Transformer Schematic and Wiring Disgram.

9344, The polential transformer primary shall be wye connected with a solid ground
comection at the potential transformer location. The potential transformer secondary
windings shall be wye connected with one neutral conductor per set of “X°7 and “507
windings carried 1o the transmission line protective relay pancl and another neutral
conductor for the *Y™ winding will be carricd to the meter hox, as shown -on
CenterPoint Pnergy Drawing 581~ 500-01 138 kV Potential Transforiner Schematic
and Wiring Diagram. These neutral conductors shall be grounded at the transmission
line protective relay panel and meter box only.

2.3.45.  Ifany 138 kV potential transformer “X” or “Z7" windmg of any phase is not used for
any relaying, SCADA or customer’s equipment, the secondary “3™ terminal of any
unused winding must be connected Lo a candoctor that 1s grounded at » pansl in the
control cubicle.

933, Metering current transformers localed in the 138 kV substalion yard shall be Furnished and
inslalled by CenlerPoint Energy on instrument translormer stands provided by cuslomer.

9351 CenterPoint Bnergy shall supply cable for the metering current iransformer’s
secondary eonnections. The eustomer shall pull the ConterPeint Eneray provided eable.
CenterPoint Bnergy shall make the metering current transformer’s sceondary
conneetions.

93,52, Aminimum 16 inches wide, 14 inches high, 6 inches deep curtent translormer cotmmon
junction box shall be provided and installed by the customer and located at the base of
one of the current transformer stands.

93.6.  The customer shall provide a copper bond wire from the ground mat o the case of cach
instrument translormer. The wire shall be sized squal to the ground mat. CenferPoinl Enorgy
will terminate and connect the wire al the Instrument transformer case.

10.1. Mersen Ferraz Shawmot type A2Y, A2K or A2D or Littelfuse type KLNR fuses shall be wsed for
fusing of the 138 kV potential transformers secondary relaying and metering circuils of less than 250
VAC as follows:

10.1.1. 138 kV potential transformers secondary *“X™ winding and “Z” winding shall by fused with
30 A Rusos al the potential transtormer junction box io the yard sxeepl thatl neutrals shall nol
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be [used (brass or copper dummy fuses required).

10.1.2. 138 kV potential transformers secondary “Y™ windings shall befused with 60 A foses at the
potential transformer junction box in the yard exeept that nentrals shall not be fused (brass or
copper dunimy fuses required).

10.1.3. 13 Afuses shall be used for protective relaying potential branch cireuits.
10.1.4. 6 A [uses shall be used for instrumentation potential branch circuits,

10.2. Mersen Ferraz Shawmut type A2Y, A2K or A2D or Littelfuse type KLNI fuses shall be used Tor
fusing of 138 kV coupling CV'T secondary relaying and instrumentation circuits of less than 230 V
AC as follows:

10,21, CVT secondary windings shall be fused with 6 A sccondary fuses at the CV'T junerion box in
the yard except that neutrals shall not be fused.

1022, 3 Afuses shall be used for protective relaying potential branch circuits,

10.3. Mersen TPerraz Shawmut type A2Y, A2K or AZD or Littelfuse type KLNR fuses shall be ased for
fusing of relaying DC cireuits of less than 250 V DC as follows:

103.1.  The trip circuit conneetion from the control cubicle panel to cach 138 kV breaker trip coil
shall be fused with a IS A panel mounted fuse localed on the approprisie control cubvicls
pancl.

103.2. 30 Afuses shall be used for the CenterPoint Energy SCADA control posifive.

104, The voltage drop fiom the control cubicle ta the trip eireuit at the eirouit breakers shall not exceed
16% of raled batlery veltage under normal ¢xpecied operaling condilions.

1041, With outdoor circuil breakers and indoor protective relay and control panelk, a routing method
herein called "radial”, shall be used since the de circuitry to the cirenil brenlers radiates
outward from the control cubicle. Routing of the conduttors is from the de supply (o the
prolective relay and control panels or switchboards and then on 1o the circuit breakers.
Positive and negative conductors are earcfully routed together so thal sudden changes in
current, such ag those from tripping a eircuit breaker, do not result in large magnatio conpling
to other control and measuring conductors. The effeels of external magnetic tiblds tend to
cancel when thc "go” and "relurn conductors are in close proximity, All wires of & circuil
should be contained in the same cable so that all arc aflected similarly by any inductive

coupling.
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INDOOR DC SUPPLY AND PROTECTIVE RELAY PANELS
,—a|||—|
1
* [ = —
-~ PR = PR — PR
A+ CB AUXILIARY POWER
CB: CIRCUIT BREAKER
PR: PROTECTIVE RELAY
TRIP CONTACT
TC: CETRIF COLL
52a CB AUXILIARY SWITCH
| |
= 52a T 52a] — AZa
. i : A
NOTE: A 1el A el TC
DC PROTECTIVE DEVICES | i
{FUSE, PANEL BREAKER, OOR | OOR| OUTDOCR
ETC.) HOT SHOWN CBl | cB2 | CB3
Figure 12

11.

11.1. The customer vall procure and own al the protective relaysin the substation. A “full loop™ substation
configuration requires 133 KV transmission line protective relaying (including transmission line
protective relay communication channels), 138 KV transmission line automatic reclosing and local
breaker failure relaying for all 138 &'V circuit breakers. CenterPoint Energy will specify in abill of
materids, asindicated in Sub-Article 11.5 of this specification, the protectiverelay style numbers for
the multifunction d.e, 138 KV transmission line protective relaying, circuit breaker automatic
reclosing and local breaker falure relaying) microprocessar 138 k' transmission line protective
relays. Ifthe customer desires to install single function protective relays that are dedi cated forhreaker
failure relaying, then the customer must consult CenterPoint Energy duning the devel opment ofthe
relaying and metering one line diagram regarding which relays CenterPoint Erergy persontel will
caloulate relay settings, apply the setiings and test. CenterPoint Energy wall specify in g ll of
traterial 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 failure relaying
CenterPoint Energy wall caleulate and imoplement relay setiings for customer-owmned 138 kW
transmission line protective relays, for single function protective relays that are dedicated for breaker
fatlure relaying for only the cirouit breakers that swatch the CenterPoint Energy transmission lines
and for customer-owned 138 KV relays installed to prevent back- energizing CenterPoint Energy’s
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11.3.

. Protective relaying for elements that compose the 138 kV facilities (i.e:, 138 £V transmission linss,

transmission system [rom generation installed on the low-stde of customer power Iransfonmers.
CenterPoint Fnergy will not consider customer tequests for programing additional ilems in the
transmission Jine proteetive relay for eustomers use (i.e.. relay clements. foputs or outputs. cte.). The
customer may request information be exported from (he transmission line protective telay that are
CenterPoint Energy s standard programing of the relay (i.e.. melering values, events, relay eluments,
inputs or outputs, ¢lo.) via a commumnication port Lo the CenterPoint Energy SCADA KIUL On a case-
by-case basis, CenterPoint Energy may issug seltings for other customer-owned relays. In
accordance with Sub-Articles 11.2.and 11.3, and 11.5 of this specilication, the customer will propose:
138 KV bus, 138 kV transformer protective relay schemes and, for “[ull loop™ subsiation
configuiations, breaker failuse relaying for all circuit breakers that do not switeh the CenterPoint
Encray transmission lincs. The customer shall submit to CenterPoint Encrgy the customer caleudated
relay settings for, and allow CénterPoint Fneray to observe the funetional testing of, the 138 kY bus
and 138 KV transformer protective rolay schemes and breaker Giluse relaying for all circuit broakors
that do not swilch the CenlerPoint Encrgy transmission lings.

[38 KV buses, 138 kV power transformers, cte,) shall consist of twea independent schemes for the
protection of each slement. The protective relays associated with the first scheme shall be connected
ta a different set of current transfoemers than the telays associated with the second scheme. The DC
branch circuit associated with one relaying scheme (i.e., relay power supply, input, outmits, ete.}
shall be a ditferent DC branch circuit than the TXC branch circuit asaociated with the second relaying
scheme (1.e., independent DC branch cireuit). Rach of the two achemes shall energize both drip coils
of a gircuit broaker using apprepriate DC separcation and scparate output contacts.

"' ensure coordination with other transmission system protective relaying for 4 “Tull loop™ substation
configuration, CenterPoint Buergy will furnisl typical AC and DC schemiatics and 5 minimum
required bill of materials for the protective relay style numbers for the multifunction {i.e., 138 KV
transmission line profealive relaying, cireuil broaker aulomalic reelosing and local brealer failurs
relaying) microprocessor 138 kV (ransmission line prolective relays including protective relay
gommunicalion channel equipmenl. The customer shall indicale the CenterPoint Energy speeilisd
transmission line proleclive relaying schemes and proposed relaying scheimes for gacli 138 KV bus
{incinding 138 kV (ransformer high-side bus) and trans{amier predection on 4 substalion relaying
and metering one ling diagram. Onee CenterPoint Enérgy has reviewed these schemes, the customer
shall submit the appropriate relaying drawings and customer’s bill of materials to CenterPoint Energy
for {unctional roview. After these drawings and the bill of materials are reviewetd by ConterFoint
Encrgy. the customer shall order the appropriate equipment and install these schomes. CenterPoinl
Encrgy personnel will caleulate set points for the multifunction microprocessor 138k V lransmission
line protective relays, apply the sellings and fest the transmission line protection relays gller the
cuslomer has compleled point- to-point wiring checks of proleclive relaying and conirol panels sad
varified protective relaying control cirevils by performing funclional rip and close testing us.
deseribed in Arlicle 16 of this specification. The customer shall ealeulale sel peints for the 138 kY
bus and transformer protection relays and submit thig information to ClenterPoint Encrgy for review.
After CenterPoint Energy has reviewed the 138 kV bus and transformer proteetion set points, the
customer will apply the scttings and test the relays after the customer has completed point-to~point
wiring checks ol proteclive relaying and control pancls and verilicd proteclive relaying control
circuits by performing functional trip and closc lesting as describod in Article 16 of this specitication.
[1 SHALL BE THE CUSTOMER’S RESPONSIBILITY TO INSTALL ALL WIRING AN
PEFORM ALL POINT-TO-POINT WIRING CHECKS AND CORRECT ANY WIRING
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ERRORS.

11.4. A "Sync Panel® is required only for a “full loop™ substation configuration. The Sync Panel consists
of a synchroscope, a voltmeter and three syne lights. The *Sync Panel” typically consists of a.«mall
subpanel mouated on hinges to onc of the substation protection and control panels and must bevisible
from the location of the 138 kV circuit breaker control switches. Other arrangements may be
acceplable (i.c.. "Syne Pancl” components mounted on the same proteetion and control pancl that all
of the 138k V cireuit breaker control switches are mounted on). CenterPoint Energy will specily the
“Syne Panel” requarements in a il of matenals referenced in Sub-Article 14.1.2 of lhis specification.

11.5. For “full loop” substations equipped with transmission ling protective relaying, the current carrying
capability of the components in the protective relaying schemes (relay devices, suxiliary coreent
transformers, monitoring devices, current test switches, terminal connectors. switchboard pangl
wiring, cable, cte.) shall meet a mintmum continuous secondary current rating equivalent to a primary
conlinuous ampere rating of 4.000A and 2-hr emergency ampere rating of 4.4480A, unlass otherwise
specified by CenlerPoint Energy. For substations with four or more 138kV transmission lines, the
continuous and 2-hr emergency tatings of this equipment tay be requited to be greater than these
values,

11,6, The following are minimum requirements for 138 kV bus and transformer protection:

11.6.1. Bus protection shall include two independent instantaneous bus differential proteetive reluys
{devico function 87). A power transformer connucted to 5 bus position will utilize the same
two sels ol power lransformer high=side BC'Ts (Sub=Article 7.1.2) for both the bus dilferential
protective relays and the power transformer profective rolays (Sub-Arlicls 11.6.2). For a
Figure 2 subststion conliguration. insfantaneous overcurrent protective relays (deviee funclion
50) may be utilized for protection of the bus between the 158 kV circuit breaker and the 138
IV trangformer high-side.

11.6.2.  Lach power transformer shall be profecied by two proteclive relays. As g minimum. sne of
the power transformer protective relays shall be s transformer dilferential relay {dovies
funetion 871°), which shall be connected to one of the two sets of power transformer high-
side BCTs and the other power transformer protective relay shall have ingtantaneous snd time
overcurrent relay {device function 30751 which shall be connected to a different set of power
transformer high- side BCTs than the transformer differential relay. If two multifunction
microprocessor current differential protective relays are utilized, CenterPoint Energy
does not objecl 1o the implementation of both a transformer dilferentisl function and a
translormer instantaneous/time overcurrent function in each of the bvo proleclive relays.

1163.  Thethree-line AC schematic drawing(s) showing bus differential protective relay connections
and transformer protective relay conneetions should clearly indicate polarily markings on all
current lransformers and all protective rolay curront inputs.

11.64.  Power transformer sudden pressure relay and oil level device(s) should be connected for
alarming and tripping. The sudden pressure relay and oil fevel device(s) should be connscted
Lo a different, independent DC branch cireuit than the transformer difforential relay.

11.6.5.  If auxiliary velays (device function 94) or lockout relays {device function 86) are used for
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iripping. then lwo independent relays are required for gach tripping zone, The awdary relays
or lnckout relays should be conneeted to diflerent, independent DC branch cireuils.

1.7, All 138 &V circuit breakers connected to a new 138 &V “full loap™ substation are required to
incorporate local breaker failure relaying, Local brealeer failure relaying may be required for cach
138 kV circuit breaker at existing substations when deemed neeessary by CenterPoint Encragy. When
practical, the protoetive relay performing the breaker failure function shall direcily ip all appropriale
138 KV cirenit breakers (i.¢.. nol ulilize an auxiliary relay, a lockout relay or another prolection reloy
to trip the appropriate 138 kV cirewit breakers). CenterPowt Energy persommel will caleulate sel
points. apply the seltings and test the breaker failure scheme if1l is incorporated i transmission line
profective relays. Ifthe customer desires to install single function protective relays that are dedicated
for breaker failure relaying. then the customer must consult CenterPoinl Foergy dwring the
devclopment of the relaying and metering onc line diagram (described in Sub-Asticle 14.1.2 of this
specification) regarding which relays CenterPoint Fnergy personnel will ealeulato set points, apply
the settings and test. CenterPoint Encrgy personnel will calculate set points, apply the settings and
test the breaker failure scheme if it is incorporated in single function protective relays that are
dedicated for breaker failure relaying but only for the circuit breakers that switch the CenterPoint
Energy transmission lines. Testing of the breaker tailure scheme in relays set by CenterPoint Inergy
will oceur after the customer has completed the wstallation and has satisfactorily performed the
system operational tesls provided in Article 16 of this specification. IT SHALL BE THE
CUSTOMER'S RESPONSIBILITY TO INSTALL ALL WIRING AND PEFORM ALL POINT-
TO-POINT WIRING CHECKS AND CORRECT ANY WIRING ERRORS.

11.8. The follewing are specified for conriections perlaining (o protection and control cables:

11.8.1.  Coennections from one panel to another panel should be made from the terminal blocks on ong
panel to lerminal blocks on the other panel (rather than directly from & device on one panel
to.a device on.a different panel)

11.8.2.  Protcetion and control cables should bg color-coded and clearly marked to facilitate wire
checking and troubleshooting.

11.8.3.  Cwirent wansformer secondary cables shall be grounded only at the relay panels on the non-
polasity side of the wye-comnected current transformer.

11.9. CenterPuint Encrgy encourages the use of sequence of ovents recorders {SERs) and digital Laull
recorders (DFRs). The application of theso systems involves trade-olls botween (he desire to monitor
and record as much information as possible and the need to minimize the aumber of devices
prolective relaying circuits (o ensure reliable operation. Any customer planning lo install one of these
sysiems 1 encouraged fo discuss their application philosophy with CenterPoint Energy ey in the
projeet and to show these devices in the appropriate relaying and SCADA AC and DC schematics
when those drawings are submitted for CenterPoint Energy review.

11,10, Customer-cwned Intelligent Electronic Devices (IEDs) with settings maintained by CenterPoinl
Fnergy (i.c. protective relays associated with CenterPoint Energy transmission neétwork) are not
ailowed to be monitored directly by the enstomer. The data from these THDs can be provided to the
customer from a serial port on the CenterPoint Encrgy SCADA RTUL
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11.10.1. 'The customer 1s permitied to connect directly (roulable or non-roulable communications) to
1IDs with seltings not maintained by CenterPoint Energy including SCADA elscironic
metors and microproccssor relays.

11.11_The follawing are specified for protective relay communication channels:

11111, If the transmission line protective relaying utilized requires power line cartier
comnupication, the power line catrier transmitter/receiver sety shall be located inside the
substation control cubicle. The associated power line earrier coaxial cable utilized for making
the connection from the substation control cubicle to the line tuner located near the 138 kV
coupling capacitor shall be type RG-8/, 11 AWG, stranded {7/19) bare copper, polyethylene
dielectric, 50 ohm nominal impedance, with polyethylene outer jacket. (Note: If an alternate
cable is used, an outer jacket with “Fxeellent” or “Outstanding ™ water resistance characteristic
is required - PVC jacket is not accoptable). The line turner requires scparate mounting at the
base of the coupling capacilor stand. A single conductior must be un as directly as possible
between this line turner and the coupling capacilor base housing. The single conductor must
be 4 AWG stranded, 5 kV, non- shiclded, XLP insulation. The single conductor inust. be
mounted on insulators and fed through bushings at eacli end, The single conductor nsulation
shauld be unbroken between its ends to taintain low leakage. The single conductor must not
be directly up against or touching the coupling capacitor support column or other metal
components, The insulated single conductor Tead-in can be installed in a PV or olher plastic
conduil which should be supporled on stand- offs or insulators,

11.11.2. When power line carrier communication is utilized; CenterPoint Energy shall delermine {he
frequency Yor the power line carrier communication. The cuslomer shall precurs the power
fine carrier transmitter/recsiver set with an automatic carcier tester according to CenterPaint
Inergy provided bill of material as indicated in Sub-Article 7.5 and 7.6 of this specification.

11113 Tf transmission line protective rolaving with fiber optics communication is uiflized, the
customer is required to provide a raceway for the fiber optic cable installation from the
transmission Hne profeetive relay that requires the fiber optic communication (i.e., relay
Jocated in the substation control cubicle) to the base of the first CenterPoint Hoergy
transmission Ime structure outside the substation, See Sub-Article 3.5.4 of this specitication
for cases where fiber optic cable comes in overhead. A dedicated raceway (condust) is
requred for Lhe fiber optic cable, however a dedicated ner duct installed in a cable tranch
or a dedicated condt in a ducl bank 15 acceptable. CenterPoint Energy shall be responsible
for supplying, pulling and splicing of the fiber optic cable.

The following suidelines are for the customer provided raceway:

11.11.3.1. Flexible steel conduit 1.50) in. diameter, Gom the splice box, thal is provided and
mounted by CenterPoint Inergy at the base of the first CenterPoinl Unergy
transmission structure outside of the substation, to the end of the underground conduit
provided by the custoiner.

11.11.3.2, Below grade conduit shall be a minimum 1.50 in. diameter PVC, Schodule 40 with
“pull fine™ (continuous fiber polyolefin, 200 Ibs. tensile strength) installed. Conduit
shall be at least 18.00 in. below grade., with a profective conerete barrier. The minimum
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bending radius shall be 24,00 in.

11.11.3.3. Pull hoxes at arade Jevel shall be provided along the cable raceway route at thtervals
notmore than 300 fl. or two 90° bends. A cable pull box intheraceway roule is required
Jjustinside the substation fence. Pull box shall be 30 in. x 00 in. 530 in, (Quazite Style
No. PG3060BB30 and PG3060HA).

11.11.3.4, The customer shall provide 3 m: x 19 1n. % 12 1, rack space close to the transmission
line protective relaying that utilizes fiber oplics comnunication to accommodate a fiber
optic cable distribubion box. CenterPoint Energy will provide and install the fiber optic
cable distribution box.

11.11.3.3. In cases where railroad tracks exist between the substation and (e [irst CenterPoinl
Linergy transmission structure oulside of the subsiation, CenierPoint Bnergy will give
site-specific requirements.

11.11.3.6. Customer shall submit drawings and other documents as neccssmry showing the
raceway routing and construction details of the conduit according to Article 14 of this
specification.

11.11.3.7. Actaldesigns shall bo revicwed by CenterPoint Encrgy before construction starts.

12.1. For remote telematry requirements (i.c.. SCADA), refer 1o CenterPoint Energy 007-400-02
Specification for Remote Telemetry of a Customer-Cwned Facility.

13. GENERATION

13,1. Cuslomers desiring lo install and/or operaie generaion rated 1 MW or larger shall ollow the
Generalion Interconnection or Modification Process (hltp:/Avwsv.ercoteom), Generalors sl
comply with ERCOT Nodal Operating Guides and Protacols, ERCOT Plaoning Guides, and
CenterPeint Energy engincering specifications and requirements.

13.2. CenterPoint Energy will construct new interconnection facilities or cxpand existing inicreonnection
facilities depending on space and reliability need to serve as the Point of Interconnection Bus (POTB)
for the customer as per the signed Standard Generation Inlerconneclion Agréoment {SGIA),
Substation interconnecting facilities shall be in *breaker-and-a-half” ar *ring” configuration ind will
be determined based on rehability need. Tf generation will be interconnected to existing Facilities not
entircly owned or operated by CentarPont Energy, additional engineering and operatienal eriteria
will be considered to determine the feasibility.

13.3. For customers desiving to install and/or operate gencration less than or equal ta the custemer’s toad
(i.e., self-serve™), the requirements for relay and generation/load islanding schemes are as Toflows:

13.3.1.  The cusiomer shall be responsible for installing protective relays 1o ensure the cusiomen™s
gemerators do not sustain a Jault on the CenterPoint Lnergy transmission system. In addition,
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customer generation shall not keep any portion of the CenlerPoint Lnergy transmission syslem
energized in the event that a portion-ofthe CenlerPoini Fnergy transmission sysier along with
the eustomer’s facilitics becomes isolated from the rest of the CenterPoint Energy system.
The transmission customer shall be responsible for installing protective relays (o ensure the
customer™s generation. doos not interfere with the sutlemalic reclosing sysiem sssotiated with
the CenterPoint Encrgy teansmission system (i.¢.. The first aulomatic reclosing atlemipt on
CenterPoint Energy transmission line will oceur 2 minumum of ons second after inilisl trip.
See Sub-Article 3.6). CenterPoint Encrgy will inform the customer ol vequired changes to the
automatic reclosing syslem at other subsiations associaled with the CenterPoinl Ensrgy
transmission system ag a result of the operation of the customer’s gencrators in parailel with
the CenteyPoint Energy transmission system. CenterPoint Energy will caleulate and
implement all settings for customer-owned rélays installed for the protection and automatic
reclosing of CenturPoint Encrgy transmission lines and for customor-owned [38 KV relays
installed to provent back- encrgizing a faull on the CenterPoint Encray®s system from
gengration wstalled on the low-side of customer’s power transformers,

13.3.2.  The customer shall be responsible for installing condrols to synchronize the customer’s
generators with the CenterPoint Encrgy’s system.

133.3.  The customer shall not intentionally unpose additional load on the CenterPoint Fnergy
transmission nebwork dunng an under-frequency distarbance.

1334, Customer may island their load and generation from CenlerPoint Energy fransmission syslem
in one of the following manners (Note; This dows not supersede any regulalory frequency
ride-through requirements):

13341, Customer may island their generstion and load fiom the CentetPoint Faergy
transmission system if the frequency exceeds 61.8§ Hz or goes below 57.5 Hz.

13.3.4.2.  Cuslomer may islond its generation and » portion of ity load from the CenlerPoint
UInergy transmission system st any frequeney, provided provisions are installed (o
ensure that any remaining load imposed on the CenterPoint Unergy transinission system
i3 not preater than the load prior to the beginning of the distiwbance,

1335, Verilication of the implementation of the above requirements shall be in accordancs with
Article 14 of this specification,

14.1. The following completed enginsering documents shall be submilted in (he order shown below for
CenterPomi Energy comments, functional review. and complience with CenterPoint Energy
speeifications i accotrdance with Sub-Asticles 14.2 through 4.6 of this specification:

14.1.1.  Sile preparation and plot plan drawings shall be submilted to CenterPoint Envrgy for
comment, Facilitics that must be shown on this drawing include the dimensions of the
substation sile. doad- end struclurc location. accuss roadways to substalion. space around the
vulsids of the substation, (roadways, railroad tracks, walks, pipe racks, elc. ), drainage fsalures
such as culverts, dilches and detention lacilities (il required). Additionally. (he elevation of

CENTERPOTNT ENERGY
HOUSTON. TX

13 ] 13n024 Uprdule 1o VRY i 3.5 und minor edits Viir Viix PM

18 | wmsaoea Updates to various sections | var Var | PM WRITTEN 4574 B.C. feid

17| 822021 Updale seohions 4 & 11 Var Vur GAL CHECKED A0/ 1,.G Panel

16 | ®372017 Uptile Sections 8 & 2 for Telsvom CWM | var | MDB | APPROVED | H1W 74 i B, Kaywer

15 ] 1116enis | Updaites Var Var DRS Page 35.0f dG

NO DATE ITEMS REVISED BY CH | APP SPECIFICATION Wo, 007-231-14

Elmax SGIA (23INR0345) 125 21312025

136



Docusign Envelope |D: 03F281F1-16A1-4BD8-8F1F-2F1FOAAGBOSE

the subsiation site should be indicated on these drawings (See Arlicle 6 of this specilication).

14.1.2.  Relaying and metering onc-line diagram ot high voltage relaying and including percrator
protection onc-line diagram for customers with parallel generation. The diagram shall
indicate the maximum current transformer ratio and the current transformer tap ratio being
utilized. The diagram ghall indicate whether the 138 &V circuit breaker low ST6 gas pressure
wiring is set to *BLOCK TRIP” or to “AUTO TRIP the circuil breaker. The diagram shall
indicale phase rotation.

CenterPoint Energy shall indicate incoming 138 KV transmission lines designation, power
line -catrier frequencies (if applicable), location and ratings of metering instrument
transformers (high- side or low-side); CenterPoint Energy designations for cireuit breakers,
switches, power transformers, generators (if applicable) and the CenterPoint Energy assigned
long name and 3-character substation identification, CenterPoint Energy will provide a bill
of materials as indicated in Sub- Article 11.3 of ihis specification.

The drawing shall then be revised to show the information provided by CenterPoint Energy
and resubmitied to the CenterPoinl Inergy desigmated representative. (See Articles £ and 11
ol thas specification).

1413 Substation plan; profile and section view drawings. including bus and buz sapports with
material callouts. The plan and profiles must indicate the geographical base lines, conter Jing
of duad-end structure and height of static wire and phase wirs pull off on the dend-gnd
structure with coordinates and the CenterPeinl Enorgy circuit ame and cirewit number for
incoming 138 kV transmission lines. Material callouts including conductor size, typs, and
quantity shall be provided in sullicient detail to allow for determination of the continsons and
emergency substation facility ratings (Sece Articles 4 and 5 of tlug specification).

14.1.4.  Finalicomplete relaymg and metering ane-line diagrams. including, genesator prolection ame-
line diagram for customers with parallel generation.

14.1,5.  When lhe interconnection agreement indicates that the custormer must instail squipment (Le.,
motor sofl start, variable frequency drive (VED), ele.) in order lo satisty the CenterPoinl
Lnergy inlerconnection requirements of Sub-Article 4.88 of this specification, drawings and
documentalion of equipment (o be installed shall be submitted for CenterPoint Ensrgy review,

14.1.8.  Equipment specification for all major pieces of cquipnient such as power transformers, 138
LV circuit breakers, surge arrcsters, disconnect switches, coupling eapacitors and line traps.
(Sec Articles 4-and 7 of this specification),

14.1.7.  The foundation location plan. (See Aiticles 5 and 6 of this specification).

14.1.8, Design caleulations. drawings and associated documents for the substation desd-end
slruchires, mstrument transfoimer stands, and foundations, These documents shall be
submitted 3() days prior to the scheduled fabrication start.

1419, ACand DC schematics of high voltage relaying, control and SCADA schomgs. AC and DU
panel board drawings. These drawings shall be submilted aller the documents required in
Sub- Article 14.1.2 of this specification have been approved.
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14110, Where low-side metering is used. as determined by CenlerPoint Lnergy, original cerlified
lest data in PDY slectronic file shall be provided to CenterPoint Lnergy for sach melering
instrument transformer installed (Sce Sub-Articles 9.2,1.2 of this specification).

14111, The power transformer AC schematic, breaker schematies and BCT curves.

14.1.12. Power transformer and 138 KV circuit breaker nameplate drawings, line trap instruction book
and drawings and line tuner instruction book and drawings.

141,13, Relaying, control and SCADA bill of materials, These documents shall be submitted afier
the dosuments 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 interconmections.
14.1.16.  Substation control cubicle layout drawing. (See Article 8 of this specification).

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

14,1.18. The customer calenlated rclay settings for the 138 kV bus and 138 kV transtormier protective
relay schemis and 138 KV cireuit breaker filure relaying.

14.2. APDF clectronic file of cach of the drawings indicated in Sub-Asticle 14.1 of this specification shall
be sent, forreview/comments, to the CentorPoint Encrgy designated representative unloss a diltorent
format 15 spectfically vequested by CenterPomnt Inergy, Certain types of engineering documenis
depend upon finaltzation of other documents. For example, retay panel drawings cannat be prepared
until the relaying AC and DC schematics arg finalized: Therefore, engineering docurnents shall be
submitted for CenterPoint Energy comments or approval in the proper sequence.

14.3. Customer drawings should be 100% complete when given to CenierPoinl Energy to review. [l a
functionsl reviesw cannol be done, CenterPoint Fnergy shsil comment on complisnce wilh
CenterPoint Energy specifications and return 1o customer. The drawings shall then be resubmilied
with CenierPoint Energy comments incorporated when 100% complete, The customer shail then
pioceed with drawing submittal in accotdance with Sub-Article 14,4 of this specification,

14.4. Customer drawings that are 100% complete and marked “For Approval” shall he functionally
reviewed by CenlerPoinl Encrgy for compliance with CenlerPoint Encrgy spcifications, U
additional comments arc made by CenterPoint Encrgy on the 100% complete diayings, the cuslomer
may:,

1441, Tncorporate the CenterPoint Rnergy comments and resubmit these-deawings for furlher review
of compliance with CenterPoint Eneigy gpecifications, or

1443 Notify the CenterPaint Tinergy designated representative acknowledging that CenterPoinl
Fnergy comments were recerved and shall be incorporated inte the “Tor Construction™

drawings.
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14,5, Should the customer disagree with comments by CenterPoint Energy, the coslomer shall notily the
CenterPoint Energy designated representative explaining why revisions are nol necessary.

14.6. Onee all issues are resolved, the final set of drawings shall be marked *“For Construction.™ After, the
substation is enerpized a PDF clectronic file of cach of the drawings indicated in Sub-Article 14.1 of
this gpecification; *As Built” drawings of the substation shall be sent to the CenterPoint Frergy
designated representative within 90 days,

15,1, The protective enclosure around the substation including gates and grounding shall be installed in
accordance with the National Electrical Safety Code (IEEE C2), IEEE 1119 and TEEE 80.

15.2. CenterPoint Enorgy shallassign a longname and a 3-character substation identification to the customer-
owned substation. CenterPoint Energy shall post the long name and 3-character substation
idonlification on the door of the substation control cubicle and on the tntrance gsle of the substation,
The long name and/or the 3-character substation identification shall be used to identify the custoiner-
owned substation for any communications or cerréspondence. The 3-character mnemonic shall be
uged to identify the facility in the ERCOT Operations madel.

15.3. The castomer shall mstall all substation equipment and make all connections. exeept as otherwise
noted in this specification. The customer shall make all equipment installation checks required by
Arlicle 16 of this specification and shall mike all required measurements and readings avatlable to
CenterPoint Energy personnel if requested.

15.4. CenterPoini Energy will verify that the 138 kV switches operale correctly.

15,5, CenterPoini Encrgy will have the sole responsibility for calculating relay set points, applying relay
scttings and “out of case™ testing of the following relays:

15.3.1.  Transmission line relaying and tuning components of the assoviated power line cqrrier
squipment conununication channel,

15.5.2.  Relays for 138°kV transmission line automatic reclosing, and
15.5.3.  Relays for 138 KV breaker failure protection when spocified by CenterPoint Enaray.

Note: The appropriate operation of proteetive relays and control circuits by performing trip-and
close testing from daviees of Sub-Articles 13.5.1 through 15.5.3 of this specification above
shall e conducted with CenterPoint Enorgy present to dircet and observe test {24 he. advance
noties 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 doors and gates(s) to and from the subslation.

15.7. 'The 138 KV cireuil breakers, air switches and power transformers will be assigned nombers in
accordance with CenterPoint Energy dispatching numbers. The numbers are {o be shown on the one-
ling diagram and shall be marked on the cireuit breaker tanks, swilch handles and power transtormers,

CENTERPOINT ENERGY
HOUSTON, T%
1u | 1430024 Uprdale o VRT 111 3.5 und tinor edits. Viir Viix P
18 | migho2a Lipdates to various sections | var var | PM WRITTEN RIS B. 0. Heid
17| 822021 Updale seohions 4 & 11 Var Vur GAl CHECKEDR A7 1, G5 Pemel
16 | ®372017 Uptlile Sections 8 & 2 Jor Telsvom CWM | Ve | MDB | APPROVED | HIWH i B, Kaywer
15 | 1162015 | Updaites Var Var DRS& Page 38 of 46
NO DATE ITEMS REVISED BY CH | APP SPECIFICATION No,-007-231-14
Elmax SGIA (23INR0345) 128 21312025

139



Docusign Envelope |D: 03F281F1-16A1-4BD8-8F1F-2F1FOAAGBOSE

13,8, CenterPoint Energy will coordinate and provide the procedures for energizing the customer-owned
substation 138 kV equipment.

6. REOUTRED TESTS AND INSPECTIONS

16,1, During installation bul prior o energizing the equipment. (he ciistomer shall perform the following
tests and inspections, CenterPoint Bnergy will observe the tests below thel are marked witl an
asterisk (),

16.1.1.  Diagnostic testing (e.g., insulation power {actor (“Doble testing™, ate.), insulition resistance
(“Megaer™, ete.) of all equipment (¢.g., arrcsters, coupling capacitars, cte.), including all tests
as specified by manufacturer,

16.1.2.  The required tests and inspeetions for eontrol cables and panels are as follows:

16121, Check continuity and perform insulation resistance test conductor-to-ground and
conductor-to-conductot.,

16.1.2.2,  Perforim a point-to-point wiring check of protective relayiing and control panels,
16,1.2.3.  Verify protective relaying control circuits by performing functional trip and close
testing.”
16.1.2.4,  Inject current from current transfonmers through mla‘_vs.‘
16.1.2.5.  CenterPoint Energy personnel will calculate the set points, apply the settings and lest
the mulii-furiction transmizsion line protection relays afterthie customer has completed
point- ta-point wiring checks of protective relaying and canirol panels and verified
protective relaying control cireuits by performing functional lrip and elose testing:
16.1.3.  The required tests and mspections for power cables areas follows;
16.1.3.1.  Check continuity and phasing sequence.
16.1.32,  Perform insulation resistance test of cables.
16.1.3.3.  High-pot
16.1.4.  The required tests and mspections lor cireuit breakers are ag follows:
16,141,  Inspect and adjust main suxiliary switch assembly per manulaclurer's instruetions.
16.1.4.2.  Inspect, adjust, and lubricate operating mechanism per manufacturer’s instructions.

16.1.4.3.  Ratio check. excitation test, msulation resistance test. and polarity on all cusrent
transtformers. Leave un-used current transformers shorted and grounded ov secondary

terminals,
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16.1.44,  Check resistance of close, irip and trip {ree coils.

16145,  TPerform mnsulation resistance fest of main contact assombly and bushings. Measure
main.contact resistance (FDuctor™).

16.1.4.6.  Make diclectric insulation and power factor tests on mam contact assembiy and
bushings.

16.1.4.7.  Perform insulation resistance test of contral circuits conduclor-to-ground and
conductor- to-conductor,

16,048 Record all measurements and readings.
16149, Malke time-travel recordings to verify proper opening speed.

16,15, Therequired tests and mspections for disconnecls and switches ars as follows!

16.1.5.1,  Check and adjust contact alignment and wipe. *

16,152, Adjust operating linkage 1o obtain full open and close positions and tighten all clamps

and set serows.
16.1.5.3.  Check and tighten all clectrical connections.
16.1.54,  Lubricatc likage and bearings, i required.
16.1.5.5.  Clean all grease from vontacts.
16.1.6.  'The reguired fosts and mspuctions for batlerics and chargor are as {ollows:
16.1.6.1.  Assemble batterics per manufacturer’s instructions.
16.1.62,  Coat all connections on battery terminals with no-oxide grease,
161,63,  Install, connect, and adjust charger per manutheturet’s instractions,

16.1.6.4.  Put bauzries vn equalize charge until the specific gravily of'all eells iy within tha fimits
set by manufacturer.

16.1.6.5.  Read and vecord the float voltage and specific gravity of each ceil

17.1. During installatien but prior (o energizing the equipment, CenterPoint Lnergy recommends that the
customer perform the lollowing tests and inspections, as a minimum, This list is oot considered 1o
b exhaustive or all-inclusive.
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17.1.1.  Forlow-side equipment, test relays, check trans former and bus automalic reclosing and check
operations indicators when tripping through the pansl with current.

Note: CenterPoint Encrgy will ealeulate and implement all seftings for enstomer-owned
relays installed for the protection and antomatic reclosing of CNP transmission lines and farr
costomer-owned 138 kV pelays installed to prevent back-encrgizing CNP’s system from
generation inslalled on the low-side of customer power transformers. Onacasg-by-case basis.
WP may issue suttings for other customer-owned relays.

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

171,21, Clean rusted sutfaces, prime all bire metal surfaces, and touch upy with paint matehing
the Ninish coat.

17.1.3.  Therccommended lests and inspections for control work arc as lollows:

17.1.3.1.  Wire cheek all cables to current transformers and perform insulation resistaney tost
of cables.

17.1.3.2.  Inthe following order:
17.1.3.2.1.  Polarity check current lransformees.
17.1.3.2.2.  Ralio check cwrent transformers.
17.1,3.2,3.  Excitation test current tiansfomicrs.
17.1.3.2.4.  Insulation resistanoes test current transformers,
17.1.3.3.  Cheek cable connections to pancls.
17.1.34.  Wires check panels.
1714, Therecommended tests and inspections for switchgear areas follows:
17141, Check all bolted bus connections.
17142, High-pot cable with 25 kV DC.
17.1.4.3.  Ensurethat all exposed bus work is properly insulared,
17.1.4.4,  Bridge all bus work,
17.1.4.5.  Perform dielectric insulation and power [actor tests on all buy worde
17146, Check breaker-lifling devices for alignment and adjust limil switches, i( necessary.

17147 Adjust auxiliary and cell switches.
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17.1.4.8,  Check continuity for all AC. D conirol, and current transformer cireuils.
17.1.5.  Therecommended tests and imspections for transtormers are as follows:

17.1.51. Visually mspect for intcrnal shipping damage and check all internal connections.

17.1.3.2,  Install bushing and accessories per manufaclurer™s instruclions.

17.1.5.3.  Inspeet load tap changer (L'I'C) compartment and adjust per manulacturer’s instruetion
and check LI'C operation, if apphicable.

17.1.54.  Brdge primary and sccondary windings on all tap positions and a final eheck on the
tap position that will be used.

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

17.1.5.6.  Vacuum [ill per manufacturer’s instructions.

17.1.5.7.  Cheelfor oil.and gas loaks. (This may be done prior to vacuum filling).

17.1.5.8.  Testoil before and after filling, (Maximum power factor, minimum diclectrie strengtly,.
color, acidity, and interfacial tension).

17,158, Test ol for digsolved combustible gas and moisture content (Note: Tlis test ig to be
performed 24 1o 48 hours after the substation has been energized),

17.1.5.10.  Check voltage regulating relay and controls,

17.1.5.11.  Check caoling equipment and controls.

17.1.512, Cheek nitrogen-regulating squipment and adjust per manufactarer®s instructions.
17.1.5.13, Check sudden pressure relay and associated circuits.

17.1.5.14.  Check and connect desired alarm eircuits.

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

17.1.5.16.  Check all bushings to bus connections,
17.1.5.17.  Check all current transformers and control eircuil connections.
17.1.5.18.  Record all measurements and readings.

17.1.5.19.  Cheek core groumd.
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Exhibit “J”
Subtractive Metering — Transmission Voltage Guideline

SUBTRACTIVE METERING GUIDELINES

SCOPE
1.1. This guideline defines the requirements for Subtractive Metering through 8 Customer-owned tacility.
1.2, Sublractive Metering 15 delined a5 any TSP metering (including WSL/EPS/Revenue) located in the
Customer facility, below the Poiat of Intérconnection (POI) or Point of Dehivery (POD).
1.2.1 CenterPoint Energy may determine and communicate o the Customer that specific TDSE
metering, located in the customer facility and located at the PQI or POD. shall be defined as Subtractive

Metering.

GENERAL

2.1, The metcred service may require a sighed Tariff Form; - Agrecment for Subtractive Metering,

b
[

A load analysis and a completed engineering one-ling diagram, fully detailing all of the Customer’s
equipment from the POI or POD down Lo and inoluding all Subtractive Metering, shall be submitted 16 the

Actounts Representative, tor CemerPoint Energy comments and functional revieve.

£
3

. The Subtractive Metering shall not be configured such that bi-clirectional power flow must be acconnted

{or by the Subtractive Metering unless the Subtractive Metering is located al the POL or POD.

2.4, The Sublractive Metering current tansformers (CTs) shall only be summed when the following conditions
are met,
2.4.1. The summation of CTs shall not exceed a maximum of two sets (zither two-phase or three-phase
sets), andd

2.4.2. The summed C7's shall not be separated by a bus tie breaker or other methad of source isolation.

2.5, The Subtractive Metaring potential fransformers (PI's) shall not incorporate n potential rollover or

altmmate source design.

4

2.6. The maetered service is allowed only one voltage transformation from the POT or POD service voltage (ie..
343k V/138kY, 138kV/126V).

2.7. CenterPoint Energy shall specify all instrument transfermers used. for CenlerPoint Energy metenng, All
equipment, engineering and installation shall be fumnished by the Customer unless otherwise noted in this

guideline,
2.8, The customer shall furnish three phase-to-neutral PTs per meter point and three-phase T sets when the
source o the meter point is capable of supplying a three~phase. lour-wire system.
1 Fage

Rev. 2.12.24

Elmax SGIA (23INR0345) 137

21312025

148



Docusign Envelope |D: 03F281F1-16A1-4BD8-8F1F-2F1FOAAGBOSE

2.9, The customer may furnishtwo phase-to-phase PTs per meter point and two-phass CT sets when the source
to the meler peint is capable of supplying a three-phase, three-wire system. No more than two power

transformers shall be dircetly conneeted 1o the load side of a two-jthase, two-clement, delta meter point.

216 All equipment and wark covered by this guideline shall be desighed, constructed, and tested in accordance
with the Iatest revisions or editions of industry requirements in effect st the time of fabrication. Industry
requirements include the applicable codes, standards, specifications, regulations, tests, and procedures of
all federal, state and lecal laws, including but net limited to the following:

2101, American Mational Standards Institute (ANSI

2.10.2, IEEE formerly the Institute of Clectrical and Electronics Engineers, Inc.
2,103 Mational Eleetrical Manufacturers Association (NEMA)

2104, Qccupationst Safety and Tealth Administration (QOSTIA)

2.10.5. Federal Communications Commission (FCC)

2106, NEPRA 70 - National Electric Code,
2.1 1. Inthe event of conflicting requirements, this guideline shall take precedence.

212 CenterPoint Encrgy requires access to the subtractive meters 7 days-r-week, 24 hours-a-day, 365 days-a-
year. Sile access, sile operaiing procedures and road access by CenlerFPoint Energy personnel should by

constdered when determining the sublractive meténng location,

5. DESIGN, LAYOUT, AND PHYSICAL CRITERIA

3.1. Customer shall inslgl]l metering and communicdtions cabinéts per the sitached Figure 1. Bach metering
cabinet i3 300 inches wide, 42 inches high, 12 inches deep and each sommunieation cabinct is 24 inches
wide, 24 inches high and 18 inches deep and both are wall wounted, Wall space 3.0 ft. wide and 8.0 ft.
high measured from the {loor with 4.0 1. (from wall) front clearance shall be provided [or installation of
each cahinet. Cabinsts will be provided by CenterPoint Energy and shall be installed by customer 367
above floor. Ses CNP Service Standards Book for Company Offices for piclup of equipment, The meters

will be vawvned and maintained by CINP.

Metering and.communication cabincts shall be located inside an environmentally controlled cubicle,

A
5]

3.3. Any part of the nélering system that 1s installed by the customer or its ageit shall conflorm to ANSI Cl12.1

at minimun.

Elmax SGIA (23INR0345) 138 21312025
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3.4 Customers requesting KYZ pulses shall provide all conduits and wiring necessary to connect to a junction

box provided by CenterPoint Energy and mointed on the metering installation,

98]
'h

. The Customer shall provide a 120 VAL fiftoen (15) amp, decicated AL power circuit, protected by

fiftean {15) amp cirenit breaksr, to the Metering cabinst,

3.6, The Customer shall provide a 130 VD, fifteers (15) amp, dedicated D7 power cireuit, protected by 7

fifteen {15) amp circuit breaker, to the Metering Cabinet,

3.7, All metering conduits shall be designed and installed i accordance with Section 9 of the Customer-
Owned 138kV Substation Tesign Specification. All metering conduits shall be Rigid Galvanized Steel

(RGS) unless otherwise detailed in the Customer-Owned 138k Substation Design Specification.

3.8, CenterPoint Encrgy personnal shall supply control cable and make all secondary instrument transformers
conneations. The customer 13 respensible for pulling the CenterPoint Energy provided control cable.

COMMUNICATION LINES

4.1. The Customer shall provide and mainiam [iber oplic vable from the POT or POL meter to the CHP

subtractive metering communicaiions cabinet,

4.2, Customer ghall provide 3/47 antenna conduit trom metering cabinet to outer wall of control cubicle

CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS
5.1, Instrument Transformens shall be delivered 1o CenterPoint Energy for testing along with (he original

certified tegt reports prior 1o installation by customer, (Contact Customer Rep: for Details)

wi
2

2, The Tnstrument Transfarmers shall be individual, single-phase CTs and PTs; combincd units are not.

acceptable,

7]
L

The CTyshall be ot a4 minimum 0.13% accursey vating with 1.3 Ohm burden raling (TEEE (:57.13,
(L1581.8).

I Fage

Rev. 2.12.24
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5.4. ThePTs shall be ata minirmum 0.3% accuracy rating, “27 mting ([EEE C57.13).

5.5 A dedicated secondary winding is required for CenterPoint Energy Wetering, If multiple windings are
present, the “ ¥ winding shall be used for CenterPoint Fnergy metering

5.6. PTz chall be equipped with 60 A, courrent limiting primary fiases.

5.7. Replacernent of any CTs or PTs, ifnecessary, shall be the Custorner’ s responability.

6. SWITCHGEAR MOUNTED METERING INSTRUMENT TRANSFORMERS

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

6.2 Metering CTs shall be installed in the incorming main breaker cubicle. The CTs shall he installed by the
custotnet.

6.3 Metering PTs shall be installed in roll-out boxes. ThePTs shall beinstalled by the custorner.
6.4 The custorer is responsible for opening switchgear if requested by CentetPoint Energy personnel.

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

meter,
COMDUIT TO CUSTOMER'S
COMM. CARIMNET (BY CUSTOMER )}~
e CONDUIT TO CUSTOMER'S
PANEL FOR 120V AC AND
8" % 8" METAL ~ 430V GG DEDICATED CKTS {BY CUSTOMER}
JUNCTION BOX ™~ e
PROVIDED BY CRP r 30° X 42 24" % 24" BOK
AME MOUNTED TO | METER BOX PROVI[DED BY CNP
METER BOX {BY PROVIDED L ANDINSTALLESD
CUSTOMER)THIS BY CNP A {BY CUSTOMER)
80X |5 REOLIRED AMD - COMMIPOWER CABINET
IF CUSTOMER IS INSTALLED
QBTAINING PULSES i —
DIRECTLY FROM CUSTOMER)  — 3 CONDUIT FOR FIBER AND ANTENNA
THE METERS. {BY CUSTOMER}):

Il

21 5 RGS COMDUITS
{BY CUSTOMER) FROM
CTIPTs

Figure 1: Control House Layout of Metering Cabinets

4|Fage

Rev 2.12.24
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CONSTRUCTICN NOTES:

PT

PT

PT

CT

CT

CT

N6 Top Entry

| PT _J-BOX
CNP ONLY

1. -CT’s INSTALLED WITH H1 TOWARDS PO
. 1.5” R ONOUTT — 2/C #3

e RCS CONCULT
4. JUNCTION BOXES M!

Elmax SGIA (23INR0345)

UST

(PROVIDI

#3 ~ PROVICED
BE LCCKABLE/SI

N

4

I (CRID}

No Top Eniry

— | CT J-BOX
CNP ONLY

4

3

Y
EALABLE

Figure 2: Junction Box Layout

141

3

N

y HOMERUN TQO
J CONTROL. CUBICLE
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Exhibit “K”
Specification for Installation of Access Roads, Paving, and Drainage

CENTERPOINT ENERGY

SPECIFICATION
FOR

INSTALLATION OF ACCESS ROADS, PAVING AND DRAINAGE

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

2022 Version

REFERENCE DRAWINGS:

CONSTRUCTION DRAWINGS

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

(Insert Substation Name & Address)

CNP
HOUSTON, TEXAS
WRITTEN D. Tamez
CHECKED
APPROVED
Page 1 of 6
No. | DATE | ITEMSREVISED | BY | CH | APP 007 229 | X
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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

22
23
24
2.5

2.6

2.7

2.8

29

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

32

33

34

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

In case 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

Elmax SGIA (23INR0345)

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.

143 2312025

154



Docusign Envelope |D: 03F281F1-16A1-4BD8-8F1F-2F1FOAAGBOSE

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

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

4.4  Excavated 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.

5.0 SELECT FILL MATERIAL

5.1  TYPE A FILL MATERIAL

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

Liquid Limit 30-45
Plasticity Index 7-15
52  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
6.0 CEMENT STABILIZED SOIL

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

6.2  The cement shall be Type | 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.

Elmax SGIA (23INR0345) 144 21312025
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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 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
WET BALL
Maximum Amount ............. 40%
Increase Passing No. 40 ...... 20%

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

AGGREGATE U.S. STANDARD PERCENT MAX. MAX.
TYPE SIEVE SIZE RETAINED LIQUID PLASTIC
BY WEIGHT LIMIT LIMIT
Limestone 1 34” 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
Elmax SGIA (23INR0345) 145 21312025
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9.0

10.0

11.0

12.0

Elmax SGIA (23INR0345)

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 | of a standard brand of Portland cement
and shall conform to the requirements of ASTM — C150.

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

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

COMPACTION

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

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

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

9.4  Atthe 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 IlI, Wall B, or
equivalent corrugated plastic pipe approved by Texas Department of
Highways.

GRADING

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

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

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

CONSTRUCTION METHODS

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

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

146 2312025
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12.3

12.4

12.5

12.6

12.7

12.8

12,9

12.10

12.11

12.12

12.13

12.14

Elmax SGIA (23INR0345)

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.
Self-propelled vibratory rollers are prohibited within twenty (20) feet of
any electrical structure.

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

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

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

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

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

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

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

03F281F1-16A1-4BD8-8F1F-2F1FOAAGBOSE

EXHIBIT A

SEE NOTE 1
SEE NOTE 2

LEVEL SHOULDER

NOTES:

1.

Elmax SGIA (23INR0345) 148 21312025

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

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

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

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

PRIMARY ACCESS ROAD (24') N

NOT TO SCALE
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