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APPENDIX

Table 1: Acceptable transducers and test switches
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List of abbreviations

RTT = REMOTE TERMINAT, UINTT

DCS =DISTRIBUTLED CONTROL 5YS11EM

CR1,CR11 = TYPICAT, WIRE NAMES IN CNIP CARRIER RET.AYING SCHEMES
ATCR = AUTOMATIC CARRIER REMOVAT,

C =CLOSE

CS = CONTROI. SWITCH

25 =8YNCRO-VERIFILR RELAY

5 =8CADA STATUS INPIIT

Cl11,C21 = TYPICAL WIRLE NAMLS IN CNP RECLOSL REMOVAL SCIIEMLES
NO = NORMALLY OFPEN

CC = BREAKLR CLOSL COTL

79 = AUTOMATIC RECT.OSING RETAY

RE =RECLOSLE REMOVAL LATCIUNG RELAY

T =TRIT

TC = BREAKER TRIP COITI.

555 = SLIDING LINK TERMINAL

R =RESISTOR

DDD = ZENLR DIODLE

AMS = ATUTOMATIC / MANTTAL THROWOVER SWITCH (SHOWN TN MANITTAT, MODE)
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SPECIFICATION
FOR

CUSTOMER-OWNED 138 kV SUBSTATION DESIGN

G CenterPoint
Energy

ELECTRIC ENGINEERING DEPARTMENT

P.O. BOX 1700 HOUSTON, TEXAS 77251

REFERENCE DRAWINGS: Laicst revision of

CenterPomt Encrgy 004-241-04, Customer-Owned Substation Line Termination Standard
CenterPoint Encrgy 171-190-06, Design Critcria 138 kV Standard Instrument Translformer Stand, Sh, 1
CenterPoint Energy 171-190-06, Design Criteria 138 kV Standard Instrument Transtormer Stand, Sh. 2
CenterPoint Encrgy 381-500-01, 138 kV Potential Transformer Schemalic and Wiring Diagram

REFERENCE DOCUMENT: Laicst revision of

CenterPoint Energy Transmission & Substation Outage and Clearance Coordination Procedures

REFERENCE SPECIFICATIONS: Latest revision of

CenterPoint Energy 007-400-02, Specification for Remote Telemetry of a Customer-Owned Facility

REFERENCE STANDARDS: Latest revision of

AASHTOQIEEE C57.13
AISC. "Manual of Sicel Construction”
ASCE 10 TEEE 80

TEEE C2 (NESC)

ASCE 113 IEEE 319

ANSIC12.1 TEEE 837

ANSI C37.32 TEEE 998

TEEE C37.04 TEEE 1119

TEEE C537.12.00 TEEE 1433

IEEE 142 NEMA CC 1
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1. SCOPE

1.1, This spceification covers dosign crileria for a customer-owned 138 kV gubstation connccted Lo the
CenterPoint Encrgy Houston Electrie, LLC (CenterPoint Encrgy) 138 KV transmission svsicm. This
speeification 1s intended 1o apply 1o a new customer-owned substation or cxpansion of an oxisling
customer-ownced substlation. However, the information in this specification may be applicable when
cquipment in an exisling customer-ownced substation 1s being replaced or modiflicd.

2. GENERAL

2.1, A customer that is approved by CenterPoint Encrgy Lo receive service from the ConterPoint Encrgy
138 kV (ransmigsion systom 18 roquired o provide a substation capable of accopting thal sorvice from
ContorPoint Encrgy. The customer-owned substation becomes an intogral part of the CenlerPoint
Encrgy (rangmisgion svslom nctwork and the Elcetric Roliability Council of Texas (ERCOT) and,
therclore, can have a signilicant impact on overall sysiem reliability. The customer is obligated 1o
meel prosont CenterPoint Encrgy dosign crileria and modifly the customer-owned substation in the
(uturc as the CenlorPoint Encrgy transmission sysiom continues 1o evolve. When deemed neccssary
by CenicrPoint Encrgy, changes may be neoded to conform 1o industry standards, transmission
svelem characleristics, CenterPoint Encrgy practices, and (cchnological advances Lo maintain
roliability or meot future reliability requirements.

2.2.  All equipment and design shall be in accordance with designated standards of this specitication, the
American National Standards Institute (ANSI), the Institute of Electrical and Electronic Engineers
(IEEE), the American Society of Civil Engineers (ASCE), the American Institute of Steel
Construction (AISC), and the National Electrical Manufacturing Association (NEMA). In the event
of conflicting requirements, the order of precedence shall be this specification, ANSL, 1IEEE, ASCE,
AISC, and NEMA standards. All electrical clearances shall comply with the latest version of the
Natienal Electric Safety Code (NESC).

2.3.  Thig speeification 1s nol intended o be totally comprehensive, To ¢nsure the cfficient coordination
between CenterPoint Energy and the customer during the design and censtruction of the customer-
owned substation, CenterPoint Encrgy requires that engingering documents be submilled 1o
CenterPoint Energy for review before certain equipment is ordered or construction begins. All items
roquiring CenlorPoint Encrgy reviow are ligied in Arlicle 14 of this gpecification and shall be
submitted 10 writing {o the designated CenterPoint Encrgy reprosentative.

24, Any deviations from this specification or project drawings roviewed by CenterPoint Encrgy require
wrillon aceeplance (rom CenterPoint Encrey.

2.5.  All labor and equipment shall be furmished by the customer unless otherwise stated in this
specification.

2.6.  Unlcss otherwisce stated in this speeilication:

261, CenterPoint Encrgy will provide only lunctional roviews of compleled drawings and
schematics.
CENTERPOINT ENERGY
HOUSTON. TX
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262, CenterPoint Encrgy will not verily, or correet, point-lo-point wiring drawings lor the cusiomer
— owncd substation,

2.63.  CenierPoint Encrgy requires specific tests which are to be conducted by the customer Lo verily
the proper operation and coordination of the customer-owned substation prolcction and
conlrol cquipment (sce Article 16 of thig specification).

2.7.  CenterPoint Energy reserves the right to refuse to energize any customer-owned substation which
fails to meet this specitication.

2.8.  Thec customer will coordinate the cnergization and operation of their high voltage lacilitics with
ContorPoint Encrgy’s Rcal Time Operations (RTO) Department por CentorPoint Encrey™s
“Transmission & Substation Quiage and Clearance Coordination Procodures™ documont.

2.9. During cnergization of now or oxisting cquipment, the customoer shall not disable a single lovel, or
multiple levels, of protoction that resulls in no protection for an cnergirzed cloment, such as, a
transmission ling, high vollage bus, or transformers.

2.9.1.  The customer shall immediately notify the RTO Svstem Controller (281-894-0491) whenever
the customer becomes aware of an energized element that has no protection if the protection
cannot be immediately restored.

292 The customor shall immediatoly notily the RTO Systom Controller (281-894-0491) of a
protective relav that is nol functional (such ag a “CPU Failurg™ alarm) or when a protective
relay 1g found powered down, or oul of scrvice (such as nol cnabled), for an cnergized
clement.

2.10. As owner of the substation, il 1s the customer’s responsibility 1o comply with the applicable laws,
ordinances, codes, rules, and regulations established by applicable government entities.

2.11. Because the customer-owned substation becomes an integral part of the CenterPoint Energy
transmission system network, CenterPoint Energy requires access to the customer-owned substation
and CenterPoint Energy right-of-wavs 7 days-a-week, 24 hours-a-day, 365 davs-a-vear. Site access,
site operating procedures and road access to the customer-owned substation by CenterPoint Energy
personnel should be considered when determining the substation location.

2.12, Whon lerminal blocks and other connoclions poermit, ring tonguc lugs shall be used instcad of spade
or slab-on lugs.

3. CENTERPOINT ENERGY SYSTEM CHARACTERISTICS

3.1, CenicrPoint Encrgy s phase rotation 15 designated C-B-A counter-clockwisc and the customer shall
phase equipment accordingly. Connection of the customer’s H1-H2-H3 power transformer leads to
CenterPoint Energy’s C-B-A, B-A-C or A-C-B phases, respectively, 1s recommended.

3.2, The CenlorPoint Encrgy’s svslem operaling vollage is 138kV (L-LY/79.7kV (L-G) +/- 3% (lor
continuous operation and 138KV (L-L)/79.7kV (L-G) +3%/-8% lor emergency conditions. Actlual
stoady-statc operational vollage varics around the ConterPoint Encrgy transmission syvsiem network,

CENTERPOINT ENERGY
HOUSTON. TX
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3.3

tad

tad

3.6

but lacilitics with a moans 1o regulale the 138 kV trangmission svgicm arc tvpically used (o control
the vollage 1o bo no more than approximately 142 kV (L-L)/82 kV (L-G) to provide a margin [rom
the maximum 143kV (L-L)/83.7 kV (L-(G). Dynamic conditions may bc encountered which result in
vollage exceeding this range. Al a minimum, customor 18 required lo design 138k substlation
(acilitics that arc rated lor the omergoney operaling vollage range stated above. For the purposc of
the design and rating of the substation and oquipment, il shall be assumced thal the maximum
conlinuous nogalive scquence component of the voltage at the 138 kV bus is 2% of the posilive
scquence vollage. Sce Sub-Articles 3.4, 3.5, 4.9 and 7.1.4 of this specilication [or additional relevant
information,

Only instrument transflormers, surge arrcsicrs, station scrvice vollage transformers, generator stop-
up transtormers for generators without co-located non-auxiliary load, and autotransformers are
allowed to be connected phase-to-ground on their 138 kV primary terminals.

As the independent system operator (ISQ) for the ERCOT Region, ERCOT 1s responsible for
maintaiming frequency, which is nominally 60 Hz. Refer to ERCOT (www.ercot.com) Nodal
Operating Guides and Protocols for information regarding frequency regulation.

ContorPoint Encrgy suggcsts the customer at a minimum ulilizg the “voltage ride-through™ degign
crileria below when designing and scleeling process and control cquipment. (Note: This dosign
criteria do not supersede any rogulatory vollage ride-through requircments).

5.1, When the peoint of interconnection bus voltage is below 0.5 pu, the mimimum ride-through

time 15 .13 scconds.

.52, When the point of interconnection bus voltage is at or above 0.3 pu, the minimum rde-

through timc is 0.2 scconds.

Muluiplo-shot, staggered, vollago-supervised, automatic roclosing is utilized on the CenterPoint
Encrgy transmission svsiem. The [irst automatic reclosing atiempt for a ConterPoint Encrgy
transmisgion linc typically occurs approximalely onc sccond aller nitial trip. The numbcer of
aulomatic reclosing allempts varics, but the tolal duration of the automalic reclosing scquence is
typically ono minute. The customor shall coordinale oporation and proicction of ¢clectric motors,
computers and other cquipment accordingly.
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4, ELECTRICAL DESI

RITERTA

4.1, The mimimum acceplable oloctrical design characteristics lor 138 kV (acilitics and cquipment arc
listed below:

Tranglormer winding impulsc level 350 kV BIL

Bus and swilch insulators, and apparatus 630 kV BIL

bushings (i.¢. circuil breakor bushings,

transformor bushings, coupling capacitors,

capacilive vollage translormers (CVT), current

translormers (CT), polential transformers (PT),

surge arresiers cle.)

Bus and switch insulators leakage distance 132 1n. leakage distance (equivalent to
extra creep 630 kV BIL or 7530 kV BIL).
Additionally. insulators may requirc
‘coating’ 1n some areas of the system to
minimir¢ the likelihood of ashover.

Apparatus bushing leakage distance (circuit 92 1n. creep {(equivalent to 650 kV BIL —

broakor bushings, transformer bushings, CVT, light contamination lovels). Additionally,

CT, PT, surge arresters etc.) apparatus bushings may require “coating’
n seme areas of the system to minmimize
the likelihood of flashover.

Phase-to-ground clearance 32 in. (metal to metal)

Phase-to-phase bus spacing (including vertical 63 1n. (metal to metal)

spacing at crossover point of high and low bus)

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

line dead-end structure regardless of the line angle)

4.2, An air insulated customer-owned substation conligured 1n a ‘ring bus’, *double-breaker, double-bus’
or ‘breaker-and-a-half” arrangement equipped with transmission line protective relaving (“full loop™)
or an air msulated customer-owned substation confligured in a ‘loop linc tap™ arrangement withoult
transmission line protective relaving (“loop tap™) are allowed by CenterPoint Energy (see Figure 2
through Figure 7). ‘Ring bus’ configurations with morc than six breakers shall not be considered.

4.3, Customer-owned substations with aggregated load equal to or greater than 75 MW shall be
conligured as “lull loop™. Customers shall converl any exisling substation to “lull loop™ il any [uturc
load addition increases aggregate load to 73MW or more.

4.4. Based on the customer-owned substation configuration, equipment in the substation that could be
subjected to transmission line load flow current {circuit breakers and disconnect switches, bus work,
conductors or any series-connected, current carrving devices, such as, free-standing current
transtformers, protective relavs, instrumentation, or hardware within the ring bus or transmissien line
breaker-and-a-halt bay) and incoming transmission line positions (transmission line disconnect
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swilches, ling traps, clc.) shall have a minimum continuous current rating of 4000 A and shall have
an ovcrload capability of 110 pereont of rated current for 2 hours, unless otherwise specilicd by
ContorPoinl Encrgy. The oquipment in the customer-owned substation that is nol subjccied 1o
transmission ling load (low current is not required o be 4000 A minimum, However, opcerational
scenarios associaled with ccriain cquipment outages could exist thal would result in transmission ling
load current Mlowing on customer inicral lincs or buscs (customer siie inlernal “loop ling” or
customer sit¢ inicrnal ‘loop bus™) and polentially overload the customer’s cquipment if'it is rated loss
than 4000 A, Therelore, CenterPoint Encrgy suggests thal any customer sile iniernal “loop ling” and
customer silc nicrnal “loop bus’ (except customer sile internal “radial” line or customer transformer
bus conncetions) be 4000 A minimum (scc Figure 2 through Figure 7). For customer-owned
substations connocling o four or more CentorPoint Encrgy 138 kV transmission lincs, contact
CenierPoint Encrgy [or the required cquipment rating,.

CenterPoint Energy CenterPoint Enargy
network transmission line network transmission line

transmissicn line
load flow
current

CB*

LR AT
T OO N T2

Alternative *a’ customer 138 kW substation {“loop tap™}

O
o
4

[P

2 circuit switchers with 1 or 2 transformers and circuit breakers

€S = circuit switcher
CB = circuif breaker
D$§ = disconnect switch

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

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

«If twe transformers are installed then this disconnect switch is installed
and is ‘normally closed'.

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

Figure 2
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CenterPoint Energy
network transmission line

CenterPoint Energy
nebvweark transmission line

Ds transmission line
load flow
current
B cCB C CB
fransmission line
load flow
D3 current DS
Ds*
3
r‘_",l
DS /DS
[}
I
I
oA A oA g
T1 \V.r \u; \Uf \“,a T2

Alternative ‘b’ customer 138 kV substation {“loop tap”}

2 circuit breakers with 1 or 2 transformers

CB = circuit breaker
DS = disconnect switch

= Must have a continuous current rating of 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 fransinission line sections.
* If two transformers are installed then this disconnect switch is installed
and is ‘normally opean’.

Figure 3
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CanterPoint Energy

network transmission line

CenterPaint Energy
network transmission line

ns

DS

CB

A

transmisston line

load flow
current
CB G CB
transmilssion line
load flow
clrrent Ds
DS*
)
(}.l
DS
Il
I
oA ok A s
T1 \V-' \u; ‘\.r’ \w.‘ T2

Alternative ‘c’ customer 138 kV substation (“full loop™

CB = circuit breaker
D5 = disconnect switch

3 circuit breakers with 1 or 2 transformers

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

Figure 4
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CenterFoint Energy

netwaork trensmission line

GenterPoint Energy
network transmission line

CB

cB

A

transmission line
levad flow

load flow

transmission ling

Ds

Ds

Alternative 'd’ customer 138 k¥ substation {*full loop”}

T2

4 circuit breakers with 2 transfonmers

CE = circuit breaker
DS = disconnect switch

m— Must have a continuous corrent 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
netwaork transmission line sections.

Figure 5
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transmission line

load flow

I

CenterPoint Energy
network transmission line

T

DS

—

Alternative ‘e' customer 138 kV substation (“full loop™)

4 circuit breakers with 2 transformers
CB = circuit breaker
DS = disconnect switch
m— [ust have a continuous current rating of 4000 A minimum
—— Can be less than 4000 A

&l disconnect switches only have arcing horns. Circuit switchers' are not
used for manual switching of the network transmission line sections in this

)

)

DS i
—f‘.—f !
]

]

]

Ds !
1

‘

1

T2!

)

)

]

.

.

]

]

1

1

)

)

)

)

)

configuration. The circuit breakers are used for manual switching of the

network transmission line sections.

5 <

CenterPoint Energy
network transmission line

Figure 6
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customer site
internal *loop line’

CenterPoint Energy
retwork transmission line

CenterPoint Energy
network transmission line

ns transmission line
load fiow
E |CB Cc CB
transmission line
DS load flow DS

Ds*

* possible f o

A\ transmission line customer site
\'\ load flow ,’ internal ‘loop line’

S

Ds

T2

= Must have a continuous current rating of 4000 A minimum
—— Can be less than 4040 A

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

Figure 7

4.5. The 138 kV customer-owned substation shall be designed for a short circuit current of 63 kA rms
svmmetrical, with X/R ratio of 17, unless otherwise specified by CenterPoint Energy.
4.6. 138 kV customer-owned substations which arc connceled dircelly into or localed within 2 miles
cleetric distance of a ConterPoint Encrgy 138 kV substation that is designed lor a short ¢ircuil current
ol 80 kA rms symmctrical, must be designed to the same short circuit current of 80 kA rms
svmmetrical, with X/R ratio of 17, unless otherwisc explicitly specificd by CentorPoint Encrgy.
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4.7, The application of key interlock sysioms 1s nol pormitied on customer-owned substation 138 kV
cyuipment,

4.8. The customer’s connecled load, gencration and oquipment shall be designed and operated o adhore
10 the recommended harmonic limils of TEEE 319 and limils of voltage Nuctluations and associated
light Micker of TEEE 1433,

4.9. The customer shall not, without CenterPoint 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 Energy transmission syvstem. Such
equipment includes, but is not limited to, motors, arc furnaces, capacitor banks, etc. The customer is
obligated to provide lead and equipment information (L.e., load magnitude, peak load, load profile,
amount of self- serve generation, load characteristics, motor starting data, load increase) for
CenterPoint Energy Interconnection studv and development of interconnection requirements.
CenterPoint Energy may require the installation, on customer’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 lor a short circuil current of 63 kKA rmsg
symmetrical with X/R ratio of 17 and duration of (.25 scconds and comply with TEEE 80 and TEEE
C2? (NESC). Ground mat conncclions shall comply with TEEE 837, unless otherwise specified by
ConterPoint Encrgy.

4.11. 138 kV customer-owned substations which are connected directly inte or located within 2 miles
cleetric distance of a CenterPoint Encrgy substation that 1s designed flor a short circuil curront of 80
kA rms symmetrical, shall design the ground mat for a short circuit current of 80 kA rms svmmetrical,
with X/R ratio of 17 and duration of (.25 seconds and comply with 1IEEE 80 and IEEE C2 (NESC).
Ground mat connections shall comply with IEEE 837, unless otherwise specified by CenterPoint
Energy.

4.12. The customer-owned substation direct lightning stroke shielding design shall comply with [EEE 998,
4.13. The customer shall refer to the current CenterPoint Encrgy tani(T for retail delivery sorvice regarding
addilional information pertaining 1o load balance, intormitient clectrical loads and limilations on

advorse offocts, cquipment sensitive Lo vollage and wave lorms, change in rotail customer’s cleetrical
load, power [aclor, and (esting of retail customer cquipment.

5. STRUCTURAL AND MECHANICAL DESIGN CRITERIA

th
—_

The customer shall provide a complete structural and foundation design package (or the dead-end
structures (supporting the ConterPoint Encrgy transmission lines connceled 1o the customer-owned
substation) and the instrument transformer stands in accordance with Article 14 of this specilication.
The design package shall be signed and scaled by a professional engincer registered in Texas and
shall include design references/codes, compuler analysis, member dosign, conncction dosign,
foundation dosign, soil roport, structural and foundation drawings, and all othor information that
documents the design of the structure(s). ASCE 113, 2™ Edition may be used for guidance in the
design of structures inside the customer-owned substation,

5.2. CenterPoint Energy transmission structures designated for CenterPoint Energy use shall be used
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th
s

th
th

5

L
LA

cxclusively by ConterPoint Encrgy and will not be used 1o support customor cquipment including
customer-owned gencralor lcads.

Degign shall be based upon loadings realistically combined to cause the most unlavorable ofTect upon
the structurce or component. The loads and overloads specificd in Sub-Articles 3.4 and 3.5 of this
speeilfication must be used. M the AISCLRFD mcthod is used, the structure must have a sccond order
clastic analysis (also called a Geometric Nonlincar Analysis).

Structures shall meet the Strength Requirements of IEEE C2 (NESC), Section 26, for grade B
construction.

The minimum acceplable structural dosign loading criteria shall be the more severc of the [ollowing
two cascs (nolo the cases incorporalc loads up o a 307 horizonlal anglce):

Casc 1 - lee with Concurrent Wind Loading: Rolerence specilication TEEE C2 (NESC);
minimum allowable strongth lactors per Scetion 26, Table 261-1; loading requirements per
Scelion 23, Rule 230.B and Table 250-1; and loading components Lo be applicd Lo the structure
shall be according Lo Figure 8 of thig speeification. The stalic wire and phase wire loads shown
in Case 1 include the required overload lactors. The 9 psl wind on the structure must include
a 2.50 overload (22.5 psl) with the appropriate foree coclTicient (Cr) for cach structural

member.
* Transverse
> |
—_—

Longitudinal

A1

Wind
Oirzction

L J
L 4
o
+

e S
—a

- T s | Tt Tt Tt | g
- I l L L4 L4 l 1
T T

Wind and Ice lcads are specified in Section 25 of IEEE C2

Phase wire
T=23.0 kips/phase longitudinally

Static wire
Si= 10.5 kips/wire
longitudinally
St=6.7 kipsfwire
transversely
Sv= 0.5 kipsfwire vertically

Tt = 14.4 kips/phase transversely

Tv = 1.5 kips/phase vertically

CASE 1 -Tee with concurrent Wind [.oading — Overhead
View Slalic wire and Phase wire loading component
{ I'he static wire and phasce wire loads shown include (he required overload [aclors)

Figurc 8

2. Caso 2 - Extreme Wind Loading: Rolorence specification; TEEE C2 (NESC) Scetion 23, Rule
250.C; minimum allowablc strength lactors per TEEE C2 (NESC), Soction 26, Table 261-1;
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and magnitude and dircetion of static wire and phasc wire loading components Lo be applicd
1o the structure shall be according o Figure 9 of this spocification. The static wire and phasc
wirc loads shown in Casc 2 include the required CentorPoint Encrgy overload lactors. The
wind on structure loads is applicd in the Transverse direction and must include a 1.1 overload
lactor. ConlerPoint Encrgy will provide the designated Extrome Wind velocily Lo bo usod al
the site. Structural membor shape factors shall be used from ASCE 74,

P+ Transverse
e |
—_—

Longitudinal
Wwind s - .S
Direction » e roet
. — —_—
< | Tt Tt Te 1 ¢
- 1 l : J ¥ l I

T Ti Tl

For Case 2 the following shall apply:

Basic Wind speed determined from wind map for, Exposure Category C,
Risk Category |, Design wind pressure equation and coefficients

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

Static wire Phase wire
Si= 12.0 Kips/wire Ti=22.0 kips/phase longitudinally
longitudinally
St = 5.5 kipsiwire Tt = 10.5 kips/phase transversely

transversely
Sv= 0.5 Kipsfwire vertically Ty = 1.5 kips/phase vertically

CASL 2 - Lixtreme Wind Loading — Overhead View
Slalic wire and Phase wire loading componenl
{ The static wire and phase wire loads shown include the required overload factors)

Figure 9
3.6.  Therequiremoents for doad-ond structurcs arc as lollows:

53.6.1.  Customer shall design all attachment points to ensure that sufficient electrical clearance is
maintained to the customer’s structure ground and equipment. CenterPoint Energy will
extend the phase wires to the first item of customer’s equipment or bus and will furnish, own
and maintain all necessary fittings for terminating the phase wires including the tower fittings,
suspensicn insulators, dead-end clamps and phase wire terminal fittings with NEMA CC 1
standard four-hole terminals ((.5623 in. diameter holes, 1.73 1n. centers) for attachment to
the first item of equipment or bus in the customer-owned substation. CenterPoint Energy will
also turnish sturrup clamps or other similar devices (such as a bar on the NEMA pad that is
used with ACSS conductors) on the phase wires as required for connection of surge arresters
and potential transformers. Customer will provide a grounding cenductor from the customer-
owned substation ground mat, up the dead-end structure, to the static wire pull-off plates.
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CenierPoint Encrgy will furnigh, own and maintain all ncocssary littings (or (erminating the
slatic wirc and (or connccling the static wire o the customer provided substation ground
conductor at the static wire pull-ofT plates including the tower ittings, dead-end clamps and
slatic wirc tcrminal [(itlings [or atlachment to the customer provided substation ground
conduclor,

362, Customor shall provide pull-ofT plates for terminating the phasc wircs and static wircs which
will accommodate a minimum of 1 in. pin. All pull-off plates must satisty Equations 4.6-1
and 4.6-2 in ASCE 10. Dctails for division of ownership shall be m accordance with
CenterPoint Energyv Drawing (004-241-04 Customer-Owned Substation Line Termination
Standard.

=]
o«
L]

The height of the dead-end structure’s phase wire attachment shall be in accordance with the
Natienal Electric Safety Code (IEEE C2) or 40 ft. whichever is greater, unless otherwise
specified by CenterPoint Energv. The static wire height at attachment shall be at a sufficient
elevation and position to provide a shield angle to the outside phase wires of 30° and 435°
between two adjacent static wires (see [EEE 142).

364, CenicrPoint Encrgy will determinge il the mstallation of fiber optic cable 18 roquired for
trangmisgion ling protcetive rolaving and/or control purposcs. The fiber optic cable
installation will normally be installed underground from the transmission ling protective rolay
requiring [iber oplic communication (1.¢., rolay located in the substation control cubicle) to
the basc of the first CenlerPoint Encrgy transmission line structure outside the substation.
Howevoer, should an overhead installation be required, additional loadings will be imposed
on the customer’s dead- end siructure. Additional design information conecrning the fiber
oplic cable will be supplicd by ConterPoint Encrgy when overhead [iber optic cable is o be
uscd. The conncction lor the fiber oplic cable 1s Lypically al Ieast 8 et from the nearest phase
wire. Il an ovorhead installation 1s required and the fiber oplic cable cannol be accommodated
on the dead-end structure, a single pole must be installed in the cuslomer-owned substation
lo transilion the Miber oplic cable rom overhead 1o underground.

=]
o«
An

If multiple dead-end bayvs are installed that share a middle column or suppert, the support
must be designed te withstand the loads from the adjacent circuits.

5.7.  When high-side (138 kV) metering is utilized, the customer shall design, provide and install stands
for mounting ConlcrPoint Encrgy fumished instrument transformors (potontial and current
transtormers). The customer shall also design and build foundations to support the stands and
mstrument {ransformers, The designs shall be in accordance with Sub-Articles 5.1- 5.4 of this
specification, The extreme wind speed defined i scetion 3,32 shall be used with an appropriate
mcmber and cquipment shape factor. The instrument ransformer parameters 1o be uscd (or the dosign
ol the ingtrumcnt translormer sland arc indicaled on CenterPoint Encrgy drawing 171-190-06. Since
the ingtrument (ransformer may change in the future, the stand mounting surface (or the ingtrument
transformor must be adjustable or use grating 1o accommodale diverse mounting boll paticrns, Il a
grating 18 used lor the sland mounting surface for the instrumoent transformer, washer plates of
sufficicnt sizc and thickness 1o load up 4 bars must be used on lop and botlom of the grating. Degign
calculations showing the load transfor from the boll Lo the washor platos Lo the bars 1o the column
must be provided. The customer 1s responsible for providing the bolls and washer plates. The
customer will design a mounting stand and foundation for the hurricane wind speeds and overloads

CENTERPOINT ENERGY
HOUSTON. TX

19 1:3:2024 Updale io VIR in 3.5 and minor edits Y ar Var I'M
18 982023 Updates to various scctions Var Var PM WRITTTN 4:9:74 Il C. Reid
17 022021 Update sections 4 & 11 ar Var GAC CHECKED 4:10:74 L. G Pond
16 832017 Update Scctions 8 & 9 for Telecom CWh | Var [\LIBIE APPROVTD T774 C. 5 Kavser
15 11/16:2015 | Updaies ar Var DIRS Page 16 of 46
NO DATE I'TEMS REVISED BY CII AP SPECIFICA TTON No, 007-231-14

121



Docusign Envelope 1D: 2319D0EC-80DA-4ADB-8042-AC09855082ED

(rom Sub-Article 3.3.2 of this spocification. Il the AISC LRFD mcthod 15 uscd, the structure must
have a sccond ordor clastic analvsis (also called a Geometric Nonlincar Analysis). The customer
shall limitl the horizontal dollection of the potential transformer and current transformer stand at the
instrument mounting height o the mounting height divided by 100, The wind speed used lor the
deflection limil shall be 80 mph.

6. SITE CRITERIA
6.1, Sile proparation and plol plan drawings shall be submitied 1o ConterPoint Encrgy for comment.
Facilitics that must bo shown on this drawing include: dimensions of the customer-owned substation
sile, access roadwavs, space boelween the customer-owned substation and access roadwavs, and
drainage (caturcs such as culverts, ditches and detention lacilitics (il required). Refer o Sub-Article
14.1.1 of thig spocilication,
6.2, The customer shall stake the location of the dead-ond structures according Lo Figure 10, The owner
ol the substation must submit drawings/documents specilic Lo their substation to CenterPoint Encrgy
in accordance with Article 14 of this specification. The drawings required by Sub-Articles 14.1.1 and
14.1.3 of this specification should show the customer’s desired location (or CenterPoint Encrgy
phascs. CenterPoint Encrgy will review this information along with the customer-owned substation
location and CenterPoint Energy transmission line tower location and determine if the customer’s
desired location lor CenterPoint Encrgy phascs can be achicved.
CENTERPOINT ENERGY
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6.3.  An all-weather access roadbed capable of supporting heavy construction vehicles shall be provided
1o the customer-owned substation. The arcag within the customer-ownod substations that need o
support heavy vehicular traffic should contform to AASHTO H20 loading.
6.4, Acccss for CenlorPoint Encrgy (o atlach its transmission ling wires (o the customor-ownced substation
dead-cnd structures shall be provided by cither:

64.1. A 25 ft wide, leveled, and unobstructed access outside the customer-owned substation site
from a main road te the CenterPoint Energy right-of-way and in front of the dead-end
structures with substation fencing a maximum of 20 ft. from the attachment point of the dead-
ends and a 13 ft. (minimum) wide gate for access into the customer-owned substation.

642 A25ft wide access inside the customer-owned substation from the substation access gate (20
(1. wide minimum) to the front of the dead-ends with substation fencing a minimum of 25 1.
(rom the atlachment point.
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6.5.  Acccss and space shall be provided for installation and future replacement of high voltage cquipment
including meiering instrument transformers.

6.6.  The dosign clovation of the customer-owned substation site, cquipment and control cubicle should
lake mio consideration locating cssential components above (lood and storm surge lovels.

7. HIGHVOILTAGE FOUIPMENT

7.1, The requirements [or power translormers arc as lollows:

7.1.1.

713

Transtormers serving load shall have a delta winding for connection to the 138 kV system.
Power transformers shall conform to [EEE (C37.12.00. Power transtormers should be
equipped with sudden pressure and low o1l level detection devices.

Power transformers shall have a mimmum of two 600:5 A multi-ratio bushing current
transformers (BCTs) per 138 kV bushing. Each BCT shall have IEEE C57.13 accuracy C400
or better. Where applications roquire additional BCTs and/or dilTerent ratios, ConterPoint
Energy shall provide ratios te support equipment purchase schedule. The secondary resistance
ol power transformor BCTs shall not oxcocd 0.0023 ohms por turn,  The power transformor
BCT secendary rated continucus current shall be 10 A minimum. The power transformer BCT
rating lactor (R.F.) shall cqual 2.0.

High-side surge arresters shall be provided in accordance with Sub-Article 7.4 of this
spocification,

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

7.2, The requircments (or circuil broakers arc as follows:

721

722

Circuit breakers shall be of the three-pole, outdoor tvpe, 138 kV nominal, in accordance with
TEEE C37.04.

For a “full loop” customer-owned substation, “leop tap™ substation, or a substation arranged
for future “full loop™ service, the 138 kV circuit breakers that are or will be in the substation
‘loop” shall have a continuous current rating of 4,000 A, an overload capability of 110 percent
of the rated current for 2 hours and a rated iselated capacitor bank current switching capability
of 600 A.

For customer-owned substations connecting o four or more 138 kV CenterPoint Encrgy
transmission lines, circuit breakers may be required to have a higher continucus rating. The
threo-phase symmetrical short circuil current inlcrrupling capability of all 138 kV circuil
breakers shall be 63 kA rms symmetrical. The rated interrupling time of all 138 kV circuil
breakers shall be three eyeles or less. Tn some applications, the installation of TRV shaping
capacilors may be required 1n order 1o achicve the circuil breaker interrupling capability of
63 kA rms symmetrical (or ling laults. ConterPoint Encrgy shall determine the placemont of

CENTERPOINT ENERGY
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TRV shaping capacitors, when required (or ling laulls.

7.2.3.  Each 138 kV circuil breaker shall be cquipped with two 4000:5 A mulli-ratio BCTs por 138
kV bushing. Each circuil breaker BCT shall have a relaving accuracy class of C800 on the
4000:5 A tap in accordance with TEEE C537.13. The sccondary resistance of the circuil
breaker BCT shall not excocd 0.0025 ohms por turn, The circuil breaker BCT sccondary rated
continuous current shall be 10 A mmimum. The circuil breakor BCT rating factor (R.F.) shall
equal 2.0.

For the replacement or addition of a 138 kV circuit breaker in an existing customer-owned
substation that already has other 138 kV circuit breakers that do not have a continucus current
rating of 4,000 A, the following applies to the replacement or addition circuit breaker (1.e.,
the following requirement is to accommodate interface of the 4000 A replacement or addition
138 kV circuit breaker with any existing circuit breakers that have 2000:3 multi-ratic BCT’s
i an existing substation while maintaining the design capability for 4000 ampere operation
i the future). Each replacement or addition 138 kV circuit breaker shall be equipped with
two 3000:5 A multi-ratic BCTs per 138 kV bushing. Each circuit 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) in accordance with [EEE C57.13. The secondary resistance of circuit breaker BCTs
shall not exceed 0.0025 chms per turn. Circuit breaker BCT secondary rated continucus
current shall be 10 A minimum. Circuit breaker BCT rating factor (R.F.) shall equal 2.0.

724 Two trip circuils shall be provided with independent 123 V DC control circuits. I two trip
coils operatc a single armaturc, both coils shall be designed or marked in such a way as o
prevent their being connceled in a manner that would resull in the circuit breaker not tripping
in the ovent that both coils are enorgized simuliancously.

7.2.5.  Trip circuit or clese circuit DC current shall not exceed 13 A (instantaneous and steady state)
for the circuit breaker trip or clese circuit. If electromechanical protective relays with DC
operated ‘target and seal-in’ units are used in the substation, then the circuit breaker trip
circuit shall not draw less than 4 A DC current and a circuit breaker close circuit shall not
draw less than 2 A DC current in order ensure reliable “target and seal-in” unit operation.

7.2.6.  The DC negative of a trip circuil shall not be fused or use a circuil broakor inside the ¢ircuil
breaker control cabinet.

7.2.7. Surge suppression shall be provided on cach trip and close coil. Reference CenlorPoint
Encrgy 007-400-02 Speceification for Remole Telemetry of a Customer-Owned Facility,

7.28.  The circuit breaker operating mechanism shall be both mechanically and electrically trip-free
i any position. For oil circuit breakers, a latch check switch shall be provided.

7.29.  Circuit breakers with air closing mechanisms shall have stored energy for at least 3 close-
open operations. Circuil broakors with spring closing mechanisms shall have the spring
charging motor circuit connected te a 125 V DC battery source utilizing a DC supply cable
dedicated for this purpose.  Vollage rollover [rom AC to DC shall nol be installed (or the
spring charging molor circuit for circuil breakers.

7210, (as circuil breakers shall have low S5F6 gas prossure alarm and cloge inhibil conlacls.
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7.2.11.

7.2.12.

The customer shall indicate on the relay and molcring onc-ling diagram whethor the low
SF6 gas prossure wiring is sct 1o ‘BLOCK TRIP® or (o *AUTO TRIP” the circuit breaker,

Circuit breaker internal time delay circuilry for reclosing shall not be utilized. Exicrnal time
delaved automatic reclosing, whon ulilized, shall be wircd/connceted dircctly o the circuil
breaker close circuil. Exiermnal time delay (or the circuit breaker closing circuit is 1o be provided
by the automatic reclosing scheme.

The circuit breaker internal close and trip circuits shall not go through a ‘local/remote’ contrel
switch 1n the circuit breaker. However, if a circuit breaker comes from the manufacturer with
a ‘local/remote’ control switch installed in the circuit breaker, then the ‘remote’ contact of the
control switch that 1s wired in series with the close and trip circuits must be “shorted out” or ‘bv-

passed’.

7.3, The requirements (or air break swilches arc as (ollows:

73.1.

Transmission ling disconncel switches and all disconnoct switches in the customor-ownoed
substation ‘loop” shall be of the outdoor, three pole, gang operated type rated 145 KV nominal,
and shall have minimum conlinuous curreni rating of 4000 A an overload capability of 110
percent of rated current for 2 hours and a raled minimum withstand capability of 164 kA pcak
for at least 1.5 seconds. [Disconnect switches that are not in the substation “loop” (ie.,
transformor high-side disconncet swilch) may borated for loss than 4000 A contlinuous, but must
have a rated minimum withstand capability of 164 kA peak. The switch air gap BlL shall
coordinalc with the BIL rating of the swiich insulators. For customer-owned subsilations
connecting to four or more CenterPoint Energy 138 kV transmission lines, contact CenterPoint
Energy for the required rating of switches.

Transmission line discennect switches are required for all substation tyvpes.

“Loop lap” subslalions must be configured and dosigned with ¢quipment to pormit swilching
(or the scheduled outage of cithor transmission ling soction withoul interrupting service to the
customer’s load. Aninicrrupting device allached to adisconncel switch in a “loop tap™ substation
(or (rangmigsion linc load broaking, loop swilching or ling dropping is not aceoplable,

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

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

7.4, The roquirements (or surge arrcsiers are as follows:

74.1. Surge arresters must be installed on 138 kV power transtormers and in the substation on the
imcoming transmission line positions to protect substation 138 kV equipment including 138 kV
coupling capacilors, ling traps, instrument transformers, circuit breakers, cle.

742, All surge arresters shall be metal oxade tvpe, 108 kV class minimum, with a minimum
required maximum centinuous over-voltage (MCOV) rating of 88 kV. The minimum
required energy absorption capability 1s 7 kilojoules/ kV of MCOV rating. The surge arrester
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must have a minimum required prossure rolicl capability of 63 kA rms symmetrical (or short
circuil current rating of 63 kA rms symmetrical). Tn addition 1o mceling the CenlerPoint
Encrgy minimum requirements, a surge arrester with well-designed dircetional pressurc relicl
poris can provide a benelit. Tn the ovent of a surge arrcsier micrnal short ¢ircuil, a surge
arresier with woll-designed directional pressurc relicl vent ports, and with the vent ports
pointed in the appropriate direction, can minimive the possibility that the ionized gas cmitied
(rom the surge arrcstor will propagaite inlo a multiphase lault and can minimi-¢ the possibility
of the 1onized gas, and possibly other materials emiticd from the surge arrcsior from causing
damagc (o other equipment.

743, All 138 kV surge arrcsiers must be conneeled with a copper bond wire from the bottom Mange
of the arrester to the substation ground mat. If the customer desires to allow for grading /
leakage current monitoring, the surge arresters may be mounted on plates using insulated
spacers and associated hardware. The insulated copper ground conductor from the bottom
flange of the arrester must be 1solated from any other ground until it passes the point where a
tong ammoler reading can be taken, The independent, insulated ground leads should be
adequately marked to indicate A, B, and C phases.

7.5.  The requirements for coupling capacitors or CVTs and line tuners are as follows:

7.5.1.  CenlerPoint Encrgy shall specify vendor and vondor style number for the coupling capacitor
or CVT dovices thal arc used flor transmission ling protective relaving or CenterPoint Encrgy
supcrvisory conlrol and dala acquisition (SCADA) rcmole iclemolry monitoring of
CenterPoint Encrgy transmission lincs according to CenterPoint Encrgy provided bill of
malorials. CentorPoint Encrgy shall specily vendor and vendor stvle numbcer for the ling tuncrs
that arc used (or transmission ling prolcctive relaving accordmng 1o CenicrPoint Encrgy
provided bill of malcrials.

7.532.  The line tuner must be mounted at a level suitable for adjusting and testing while standing on
the ground. The line tuner must be mounted at the base of the coupling capacitor stand to
mimimize the length of the carrier lead-in conductor connected between the line tuner and the
coupling capacitor to reduce the stray capacitance and leakage to ground that will increase the
losses of the tuner and affect the bandwidth.

7.33.  The coupling capaciter or CVT shall not be used to structurally support the line trap. Refer
o Sub-Article 7.6.3 of this spocification.

7.6.  The requircments (or ling traps arc as (ollows:
7.6.1.  CenterPoint Energy shall specity vendor and vendor style number for line trap devices that
are used for transmission line protective relaving according to CenterPoint Energy provided

bill of materials.

762, The ling trap shall have a minimum continuous current rating of 4,000 A, and an overload
capability of 110 percent of the rated current for 2 hours.

7.6.3.  The ling (rap shall not be structurally supported by a coupling capacitor or CVT, Refler Lo
Sub- Article 7.5.3 of thig spocilication,

CENTERPOINT ENERGY
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8. CONTROI CUBICLE

8.1. The conirol cubicle shall be a pormanent, weathorprool structure construcied on a concrele
foundation and scheduled for completion well in advance of the remainder of the substation Lo allow
(or adequale chock oul and tosting. The ambient conditions inside the control cubicle shall not execod
32°C (90°F) and 83% relative humidity. Adequate lighting shall be provided.

8.2, Wall spaco (or mclering boxes shall be provided in accordance with Sub-Article 9.1.3.1 of this
specilication.

8.3. Il CenterPoint Encrgy has specificd thatl trangmission ling protective relaving with powor line carricr
and/or fiber oplic communication is ulilized, power line carrier transmiller/rocciver scis shall be
procured by the customer according to CenterPoint Energy provided bill of material and/or the
customer will provide wall space or MMoor spacc (or a CentorPoint Encrgy provided (iber oplic cable
distribution box.

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

o0
th

A geparalc 120V AC, 20 A circuit shall be provided o cach of the following: (a) onc of the metering
boxes, (b) the power ling carrier cquipment location, and (¢) the SCADA RTU cabincl (scc
ConterPoint Encrgy 007-400-02 Specification for Remote Telemetry of a Customer-Owned Facility).

8.6. Onc 120 V AC, 20 A oullel for prolcetive rclay lesting cquipment shall be located ncar the
transmission line protective relayvs in the substation control cubicle.

87, Aseparate 130V DC, 13 A circuit shall be provided to each of the following: (a) one of the metering
boxes, and (b) the SCADA RTU cabinet (see CenterPoint Energy 007-400-02 Specification for
Remote Telemetry of a Customer-Owned Facility).

88. I CenicrPoint Encrgy transmission linc laull location traveling wave system (TWS) cquipment 1s Lo
be installed, CentorPoint Encrgy will provide requircments.

9. METERING EQUIPMENT
9.1, The requirements (or melering arc as [ollows:

9.1.1.  Any part of the metering system that is installed by the customer or his agent shall conform
1o ANSI C12.1 at minimum, unloss otherwise speocificd by ConterPoint Encrgy.

9.12.  The customer shall submit a one-line diagram of the proposed substation configuration to
CenterPoint Energy in accordance with Article 14 of this specification. CenterPoint Energy
will designate on the ene-line diagram the location of all metering instrument transformers
{including, without limitation, quantity, transformation ratios, voltage class - high-side or
low-side and ratings). The metering instrument transformers shall be connected to the
transformer low-side or to the 138 kV substation bus bv the customer as specified by
CenterPoint Energy.
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9.1.3.

Meicring boxes shall be located inside an environmentally controlled cubicle,

9131, Each metering box is 30 inches wide, 42 inches high, 12 inchos docp, wall mounted

and approximalely 36 inch from the Moor. Wall space 3.0 (1. wide and 8.0 M. high
mcasurcd from the Noor with 4.0 L. {from wall) front clcarance shall be provided lor
installation and mainicnance of cach metering box ag illusiraied in Figure 11. Mcicring
boxcs will be lurnished by CenterPoint Encrgy and installed by the customer. The
number of metering boxes will be determined by the metering scheme to be used.

CONDUIT FOR BREAKER 2-1.5" Gt CONQUITS
CONTACTS (BY CUSTOMER) ___ (8Y CUSTOMER) FROM

BRI E e
MM. CABINET (BY CU }\\

8” X B" METAL JUNCTION H

AND MOUNTED TO METER

CTPTs
o

PANEL FOR 120V AC AND

ﬂ H H CONDUIT TO CUSTOMER'S
130V DXC DEGICATED CKTS {BY CUSTOMERY)

METER BOX PROVIDED BY CNP

BOX PROVIDED BY CNP 0" X 42° F 24" X 24" BOX

BOX (BY CUSTOMER). THIS BY GNP
BOX IS REQUIRED IF AND
CUSTOMER IS

PROVIDEDR

{BY CUSTOMER)

" AND INSTALLED
A COMMPOWER CABINET

INSTALLED
BY CUSTOMER

CONNECTING SPLIT-CORE —— CONDUIT TO CHP
CT METER SYSTEM ' TELECOM BOARD

{CUSTOMER OWNED

EQUIPMENT)

Typicall_ayout of Meter Boxes

Figure 11

9132 A customer requesting melering data shall provide all conduils and wiring noccssary

1o conncel 1o a melor comm/power box provided by ConterPoint Encrgy and mountcd
on the metering installation.

9133, The customer shall provide a conduit from the CenterPoint Energy telecom beard to

9.1.4.

9.1.5.

the metering comm/power box.

ConlerPoint Encrgy personnel will make all meter conngetions,  For mclering oquipment
details, consult the CenterPoint Energy project representative.

When high-side metering is used in a “lull loop™ allernative “¢” or allernative *d’ tvpe
substation (see Figure 4 and Figure 5), the customer shall provide and wire two auxiliary “52a’
conlacls from the circuit broaker botweon the two transmisgion lings (*A” ¢ircuil breaker) and
a single auxiliary “52a° contact for each of the other two transmission line circuit breakers
('B" and “C’ circuil breakers) 1o the ConterPoint Encrgy high vollage motering box, Also, in
a “Tull loop™ alicrnative “c” type substation (sce Figure 4) with two transformor substation,
two auxiliary “89a’ contacts shall be provided on the disconnect switch between transformers
and wired 1o the ConlerPoint Encrgy high voltage metering box. When high-side meloring 1s
used 1n a “full loop” alternative "¢’ type substation {see Figure 6), the customer shall provide

CENTERPOINT ENERGY
HOUSTON. TX

19

1:3:2024 Updale io VIXT in 3.5 and minor edils Var Var 'M

18

982023

Updates to various sections

Var

Var

PM

WRITTEN

4:9:74 I-. C. Reid

17

9:2:2021

Updale sections 4 & 11

Yar

Yar

GAC

CHECKED

4410774 L. (3. Pond

16

8432017

Update Scetions 8 & 9 for Telecom

CWM

Var

MDD

AFPROVID

Ti1774 C. 5 Kavser

13

11:16:2015

Updaies

Yar

Yar

DRS

Page 24 of 46

NO

DATE

I'TEMS REVISKIY

BY

il

AP

SIPECIFICATION No, 007-231-14

129




Docusign Envelope 1D: 2319D0EC-80DA-4ADB-8042-AC09855082ED

and wirc a single auxiliary *32a” contlact for cach of the othor two transmigsion ling circuil
breakers (FA7, ‘B, *C7 and ‘D’ circuil breakers) to the CenterPoint Encrgy high vollage
mctering box. When high-side metering is used in a “loop Ltap™ allcrnative “b’ tvpe substation
(sco Figure 3), the customer shall provide two auxiliary ‘89a° contacts from the disconnoct
swilch located in the substation bus between the transmission line connections and a single
auxiliary “32a” contact from cach of the circuil breakers. The customer shall provide and
install cable (rom these contacts Lo the metering location (routed via the proteetive rolay
pancls) for “rollover™ of the metering polential 1o a sccond scl of potential translormers.

9.1.6.  When low-side metering 1s utilized, as determined by CenterPoint Energy, customer shall
provide and install 138 kV CVT dovices in accordance with Sub-Article 7.5 of this
specification.

9.2.  The requirements for switchgear mounted metering instrument transformers are as follows:

9.2.1.  Whore low-side molering is uscd, ag dotermingd by CenterPoint Encrgy, the customer shall
inslall CenterPoint Encrgy specificd metering instrument transformers in their swilchgear.

92.1.1. The customer shall purchasc and install the ConterPoint Encrgy specificd molcring
instrument transformers.

9.2.1.2. Original certified test data shall be provided to CenterPoint Energy for each metering
mstrument transformer installed.

922, Mociering current {ransformors shall be locaied in the incoming main breaker cubicle.
The metering current transformers shall be installed by the customer,

9.2.3.  Mocicring polential transformers shall be located in roll-out boxos. The potential transformers
shall be installed by the customer.

9231 The secondary windings shall be used only for CenterPoint Energy metering,.
9232, Polential transformers shall be equipped with 1 A, current limiting primary (uscs.

9.24.  The customer shall nstall a 1.5 in. rigid galvanized sicel conduitl (rom cach instrument
transformoer cubicle 1o the meter box.

925 CenterPoint Energv shall supply cable for all metering instrument transformer secondary
connections. The custemer shall pull the CenterPoint Energy provided cable. CenterPoint
Energy shall make all metering instrument transformer secendary connections.

9.2.6.  The customer shall supply copper ground wire from the customer’s swilchgear Lo the
CenterPoint Encrgy moler box.

9.3.  The requirements for 138 kV melering instrument transformers arc ag follows:
931 When 138 kV metering is used, CenterPoint Energy will furmish all 138 kV metering

mstrument transtormers {i.e., separate 138 kV ‘free-standing’ current and potential
transformers) required for CenterPoint Energy revenue metering or ERCOT Polled
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Scullemont metering (“EPS™),

932, CenicrPoint Encrgy will mount the instrument transformers on stands provided by the
customer in accordance with Sub-Article 3.6 of this specification. The substation layoul and
location of the 138 KV mcicring instrument transformers shall incorporate the roquirement of
vohicle acccss up 1o the instrument transformers for inslallation, icsting and [ulure
replacemont (i.c., vohicle accoss not obstructed by subslation bus, cable tray, cic.). The
customer shall furnish flexible connections from the substation bus to the instrument
transformors with NEMA CC 1 siandard lour-hole {crminals (0.5623 in. diamcicr holcs on
1.75 . centers). CenterPoint Energy persennel will belt the flexible connections to the
instrument transformors,

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

93.3.1, For cach sct of current or potential transformor stands, 1.50 in. rigid galvanived sieel
conduit shall be used 1o conneet the individual instrument transformers 10 a common
Junction box (or this sol of instrument transformoers (i.c., ong common junclion box lor
cach sol of current or polential transformer stands) locaied on or near the base of one
of the instrument transformer stands. The 1,530 1n. conduil shall icrminatc within 12 1n.
(rom the top of cach nstrument transformer stand. A 2.00 in. rigid galvanized sicol
conduit shall be used from cach common junction box located at the basc of ong of the
instrument transformer stands Lo the metoring box.

9.3.3.2. All 2.00 . rigid galvanized steel conduit shall terminate at the base of the primary
metering box. No mere than four conduits are to be terminated in a metering box.
Contact CenterPoint Energy if additional conduits are required.

9.3.3.3. Flexible metallic cenduit shall be used as needed to complete the installation to the
mstrument transformers, commeon junction boxes, and the metering box(es).

9.3.4.  Potential transformers for rovenue metering located in the 138 KV substation vard shall be
(urnished and installed by ConterPoint Encrgy on instrumcent transformer stands provided by
the customer. The potential transformers will be rated 80,500/113-67.08 V for usc on 138 kV
groundod ncutral svstem in accordance with TEEE C57.13,

9341 The potential transformers will have three secondary windings (i.e., “X”, “Y™, and
“Z7). The “X” and “Z” windings will be used for transmission line protective relaving,
SCADA and the customer’s equipment. The “Y”” winding will be used exclusively for
CenterPoint Energy metering.

9.34.2. A minimum 16 inches wide, 14 inches high, 6 inches deep potential transformer
common junclion box and sccondary luscs shall be provided and installed by the
customer and located at the base of one of the potential transformer stands. Each
sccondary winding shall be separaicly fusced at the polential transformer junclion box (o
provide circuil 1solation and short ¢ircuil prolcction; cxeepl thatl ncultrals shall not be
fused (brass or copper dummy fuses required).
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9.3.4.3, ConicrPoint Encrgy shall supply cable/conductors for the potential transformers =Y
winding socondary conncctions. The customer shall supply cablo/conductors for the
polential transformers “X7 and “Z7 windings sccondary conncetions. The customer
shall pull the CentorPoint Encrgy provided cable/conductors and customer supplicd
cablc/conductors. CenlorPoint Encrgy shall make the polential translormers Y™
winding sccondary connections. The customer shall make the potential transformors
"X and “Z7 windings sccondary conncclions,  The polential  transformer
cables/conductors shall be connceted as shown on ConterPoint Encrgy drawing 581-
300-01 138 kV Poltential Translormer Schematic and Wiring Diagram.,

9344, The potential (ransformer primary shall be wve connccled with a solid ground
connection at the potential transtormer location. The potential transformer secondary
windings shall be wye connected with one neutral conductor per set of “X™ and *Z”
windings carried to the transmission line protective relay panel and another neutral
conductor for the “Y” winding will be carried to the meter box, as shown on
ConterPoint Encrgy Drawing 381- 300-01 138 kV Polential Transformer Schematic
and Wiring Diagram. These neutral conductors shall be grounded at the transmission
line protective relay panel and meter box only.

9.3.4.5. If anyv 138 kV potential transformer “X” or “Z” winding of anyv phase 1s not used for
any relaving, SCADA or customer’s equipment, the secondary “3” terminal of any
unused winding must be connected to a conductor that 1s grounded at a panel in the
contrel cubicle.

9.3.5.  Metering current transformers locaied in the 138 kV substation vard shall be furnished and
inslalled by ConterPoint Encrgy on istrument transformer stands provided by customer.,

935 L CenterPoint Energy shall supply cable for the metering current transformer’s
secondary connections. The customer shall pull the CenterPoint Energy provided cable.
CenterPoint Energv shall make the metering current transformer’s secondary
connections.

9.3.5.2. A mimimum 16 inches wide, 14 inches high, & inches deep current transformer common
Junction box shall be provided and installed by the customer and located at the base of
one of the current transformer stands.

9.3.6.  The customer shall provide a coppor bond wire from the ground mat lo the case of cach
instrument transformor. The wire shall be sived cqual Lo the ground mat. CenlerPoint Encrgy
will lerminale and connget the wirg atl the ingtrument transformer ¢ase.

10, FUSING A : ECTT FPROTECTION AND TROL AND METERING CTRCTUTT
10.1. Merson Ferraz Shawmul type A2Y, A2K or A2D or Litlelluse type KLNR (uscs shall b used for
fusing of the 138 kV potential transformers socondary relaving and melering circuils of less than 230

V AC as lollows:

10.1.1. 138 kV potential transformers secondary “X” winding and “Z” winding shall be fused with
30 A fuses at the potential transtormer junction box in the vard except that neutrals shall not
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10.1.2,

10.1.3.

10.1.4,

be luscd (brass or copper dummy [uses required).

138 kV potential transformers sccondary Y™ windings shall be Mused with 60 A [uscs at the
potontial transformor junction box in the yvard excopt that ncutrals shall not be fuscd (brass or
copper dummy [uscs required).

13 A fuses shall be used for protective relaving potential branch circuits.

6 A fuscs shall be used (or instrumentation potential branch circuits.

10.2. Merson Ferraz Shawmul type A2Y, A2K or A2D or Litlelluse type KLNR (uscs shall b used for
(using of 138 kV coupling CVT sccondary rolaying and instrumentation circuits of less than 250V
AC as [ollows:

10.2.1.

10.2.2,

CVT secondary windings shall be tused with 6 A secondary fuses at the CVT junction box in
the vard except that neutrals shall not be fused.

3 A fuscs shall be used for protoctive relaying polential branch circuils,

10.3. Merson Ferraz Shawmul type A2Y, A2K or A2D or Litlelluse type KLNR (uscs shall b used for
fusing ol rclayving DC circuits of [¢ss than 250V DC ag follows:

10.3.1.

10.3.2.

The trip circuit connection from the control cubicle panel to each 138 kV breaker trip coil
shall be fused with a 15 A panel mounted fuse located on the appropriate contrel cubicle
panel.

30 A fuses shall be used for the CenterPoint Energy SCADA control positive.

10.4. The vollage drop [rom the control cubicle (o the trip circuil at the ¢ircuit breakers shall not excocd
10% ol raicd battery voltage under normal expeciled oporating conditions.

10.4.1.

With cutdoor circuit breakers and indeor protective relay and contrel panels, a routing method
herein called "radial", shall be used since the dec circuitry to the circuit breakers radiates
outward from the contrel cubicle. Routing of the conductors is from the dc supply to the
protective relay and centrol panels or switchboards and then on to the circuit breakers.
Positive and negative conductors are carefully routed together so that sudden changes in
current, such as those from tripping a circuit breaker, do not result in large magnetic coupling
to other contrel and measuring conductors. The effects of external magnetic fields tend to
cancel when the “go" and "return" conductors are in close proximity. All wires of a circuit
should be contained in the same cable so that all are affected similarly by any inductive
coupling.
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Figure 12

11,

11.1. The customer will procure and own all the protective relays in the substation. A “full loop™ substation
configuration requires 138 kV transmission line protective relaving (including transmission line
protective relay communication channels), 138 kV transmission line antomatic reclosing and local
breaker failure relaving for all 138 kV circuit breakers. CenterPoint Energy will specity in a bill of
materials, as indicated in Sub-Article 11.3 of this specification, the protective relay style numbers for
the multifunction (i.e., 138 kV transmission line protective relaving, circuit breaker automatic
reclosing and local breaker failure relaving) microprocessor 138 kV transmission line protective
relays. If the customer desires to install single function protective relays that are dedicated for breaker
failure relaving, then the customer must consult CenterPoint Energy during the development of the
relaving and metering one line diagram regarding which relays CenterPoint Energy personnel will
calculate relay scllings, apply the scltings and {cst. CenterPoint Encrgy will specily 1n a bill of
materials, as indicated in Sub-Article 11.3 of this specification, the manufacturer and protective relay
type flor the single function protcetive rolavs that arc dedicated for breaker failure rclaying.
CenterPoint Energv will calculate and implement relay settings for customer-owned 138 kV
trangmission ling protoctive relays, lor single funclion protective rolays thal arc dedicated (or breaker
(ailurc relaying [or only the circuil breakers thal swilch the CenterPoint Encrgy transmission lincs
and lor customer-owned 138 kV rclays installed to provent back- energizing CenterPoint Encrgy’s
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trangmission systom [rom generation installed on the low-side of customer power transformers.
CenierPoint Encrgy will not congider customer roquests for programing additional ilems in the
trangmisgion linc protoctive relay lor customers usc (i.¢., relay clemoents, inpuls or outpuls, ¢le.). The
customer may request information be exporled (rom the transmission line protective relay thal arc
CenierPoint Encrgy’s standard programing ol the relay (i.¢., metloring valuges, ovenls, rolay cloments,
inpuls or oulpuls, cle.) via acommunication port Lo the CenterPoint Encrgy SCADA RTU. On a casc-
by-casc bagis, CenicrPoint Encrgy may issuc scliings lor other customcr-owned rclays. Tn
accordance with Sub-Articles 11.2 and 11.3, and 11.3 of this speeification, the customer will proposc
138 kV bus, 138 kV transformer proloctive rolay schemes and, for “full loop™ substation
configurations, breakor [ailure rolaying (or all circuil breakers that do not swilch the ConterPoint
Encrgy transmission lincs. The customer shall submil to CenterPoint Encrgy the customer calculated
rclay scitings (or, and allow CentlorPoint Encrgy Lo obsorve the lunctional testing of, the 138 kV bus
and 138 kV tranglormor proicclive relav schemes and breaker lailure rolaying (or all circuil breakers
thal do not swilch the CenterPoint Encrgy transmission lines.

11.2. Protective relaying lor clements that compose the 138 kV lacilitics (i.c., 138 kV (ransmission lincs,
138 kV buses, 138 kV power transformers, etc.) shall consist of twe independent schemes for the
protection of each element. The protective relays associated with the first scheme shall be connected
to a different set of current transformers than the relavs associated with the second scheme. The DC
branch circuit associated with one relaving scheme (i.e., relav power supply, input, outputs, etc.)
shall be a different DC branch circuit than the DC branch circuit associated with the second relaving
scheme (1.e., independent DC branch circuit). Each of the two schemes shall energize both trip coils
of a circuit breaker using appropriate DC separation and separate cutput contacts.

11.3. To ensure coerdination with other transmission svstem protective relaving tor a “full loop™ substation
configuration, CenierPoint Encrgy will [urnish typical AC and DC schematics and a minimum
required bill of materials for the protective relay stvle numbers for the multitunction (1.e., 138 kV
transmisgion ling protcetive relaving, ¢ircuil breaker aulomalic reclosing and local breaker (ailure
rclaying) microprocessor 138 kV {ransmission linc proteclive rclavs including protoctive relay
communication channcl cquipment. The customor shall indicate the CenterPoint Encrgy specificd
transmisgion ling proicelive relaving schemes and proposed relaving schomes lor cach 138 kV bus
(including 138 kV ransformer high-side bus) and translormer proicetion on a substalion rclaying
and metoring onc ling diagram. Once CenterPoint Encrgy has reviewed these schomes, the customer
shall submit the appropriaic relaving drawings and customer’s bill ol malerials 1o CentorPoint Encrgy
for (unctional roview. Afller these drawings and the bill of maicrials arc reviewed by CenterPoint
Encrgy, the customer shall ordor the appropriate cquipment and install these schemes. CentlerPoint
Encrgy personnel will calculate set points for the multifunction microprocossor 138 KV transmission
linc protective relays, apply the scllings and lest the transmission line protection rclays aller the
customer has compleled point- Lo-point wiring chocks of protcetive relaying and control pancls and
verificd protective rolaying control circuils by porforming lunctional trip and c¢losc iesting as
doscribed 1n Article 16 of thig spocification. The customer shall calculale sot points for the 138 kV
bus and transformer protcction rolays and submit this information o CenterPoint Encrgy (or review.
Afler CenlorPoinl Encrgy has reviewod the 138 kV bus and translformor proicetion st points, the
customer will apply the scltings and tost the relavs aller the customer has compleled point-lo-point
wiring checks of protcelive relaving and control pancls and vorificd protective relaving control
circuits by performing lunctional trip and closc testing as described 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
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ERRORS.

114, A *Sync Pancl” 1s required only for a “lull loop™ substation confliguration. The Syne Pancl consists
ol a synchroscope, a volimeter and throe syne lights. The *Syne Pancl’ typically consists of a small
subpancl mounied on hinges 1o ong of the substation protection and control pancls and must be visible
(rom the location of the 138 kV circuit breaker control swilches. Other arrangements may be
acceplable (L.o., “Syvne Pancl” components mouniced on the same protection and control pancl that all
of the 138 kV circuit breaker control switches are mounted on). CenterPoint Energy will specity the
*Sync Panel” requircments in a bill o materials relorenced in Sub-Article 14.1.2 of this specilication.

11.5. For “tull lcop™ substations equipped with transmission line protective relaving, the current carrving
capability of the components in the protective relaving schemes (relay devices, auxiliary current
transformers, monitoring devices, current test switches, terminal connectors, switchboard panel
wiring, cable, etc.) shall meet a minimum continuous secondary current rating equivalent to a primary
continuous ampere rating of 4,000A and 2-hr emergency ampere rating of 4,400A, unless otherwise
specified by CenterPoint Energy. For substations with four or more 138kV transmission lines, the
continuous and 2-hr emergency ratings of this equipment may be required to be greater than these
values.

11.6. The lollowing arc minimum requirements for 138 kV bus and transformor protection:

11.6.1.  Bus proicction shall include two independent instantancous bus dilTerential protective rolays
{device tunction 87). A power transformer connected to a bus position will utilize the same
two sets of power translormer high-side BCTs (Sub-Article 7.1.2) for both the bus dilTerential
protective relavs and the power transformer protective relavs (Sub-Article 11.6.2). For a
I'igure 2 substation configuration, instantaneous overcurrent protective relays (device function
50) may be utilized for protection of the bus between the 138 kV circuit breaker and the 138
kV transformer high-side.

11.6.2.  Each power transformer shall be protected by twoe protective relavs. As a mimimum, one of
the power transformer protective relavs shall be a transformer differential relav (device
function 87T), which shall be connceled to one of the two scis of power ransformer high-
side BCTs and the other power transformer protective relay shall have instantaneous and time
overcurrent relay (device Tunction 30/51) which shall be connecled 1o a dillerent sot of power
transformer high- side BCTs than the transformer differential relay. 1f two multifunction
microproccssor curreni differential  protoctive relavs  are utilized, CenterPoint  Encrgy
does not object to the implementation of both a transformer differential function and a
transformer instantanecus/time overcurrent function in each of the two protective relays.

11.6.3.  The three-line AC schematic drawing(s) showing bus differential protective relay connections
and transformer protective relay connections should clearly indicate polarity markings on all
current transformers and all protective relav current inputs.

11.6.4.  Powor transformer sudden pressure relay and o1l lovel deviee(s) should be conneeled lor
alarming and wripping. The sudden pressurc relay and oil Iovel devico(s) should be connected
o adilTferent, independent DC branch circuit than the transformer differential relay.

11.6.5. If auxiliary relavs (device function 94) or lockout relayvs (device function 86) are used for
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tripping, then two independont rolays are required (or cach tripping zone. The auxiliary relavs
or lockoul relavs should be connecled o dilferent, independent DC branch circuits.

11.7. All 138 KV circuil breakers connccled 1o a new 138 KV “lull loop™ substation arc required Lo
incorporatc local breaker lailure relaving, Local breaker latlure relaving may be required lor cach
138 kV circuit breakor at existing substations when deemed neccssary by ConterPoint Encrgy. When
practical, the protective relay porforming the breaker (ailure function shall dircetly trip all appropriate
138 kV circuit breakers (i.e., not utilize an auxiliary relav, a lockout relay or another protection relay
o trip the appropriale 138 kV circuil breakers). ConterPoint Encrgy personne] will calculate scl
points, apply the settings and test the breaker failure scheme if it is incorporated in transmission line
protective relavs. 1T the cusiomer desires Lo install single function protective relays that are dedicated
for breaker failure relaving, then the customer must consult CenterPoint Energyv during the
development of the relaving and metering one line diagram (described in Sub-Article 14.1.2 of this
specification) regarding which relayvs CenterPoint Energy persennel will calculate set points, apply
the settings and test. CenterPoint Energy personnel will calculate set points, apply the settings and
icst the breaker latlure scheme il 1t 18 incorporated in single function protective relavs that are
dedicated for breaker failure relaving but enly for the circuit breakers that switch the CenterPoint
Energy transmission lines. Testing of the breaker failure scheme in relays set by CenterPoint Energy
will occur after the customer has completed the installation and has satisfactorily performed the
system operational tests 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 lollowing are spocificed (or connections perlaining o protoction and control cables:

11.8.1.  Conncetions [rom onc pancl (o another pangl should be madc from the terminal blocks on ong
pancl o terminal blocks on the other pancl] (rather than dircetly (rom a deviee on one pancl
1o a devico on a different pancl)

11.8.2. Protection and contrel cables should be color-coded and clearly marked to facilitate wire
checking and troubleshooting.

11.8.3.  Current transformer secondary cables shall be grounded only at the relay panels on the non-
polarity side of the wyc-connceted current translormer,

11.9. CenierPoint Encrgy cncourages the use of socquonce of cvents recordors (SERs) and digilal faull
recorders (DFRg). The application of these systiems invelves trade-ofTs botween the desire o monitor
and rocord as much information as possible and the need to minimize the number of deviees in
proicetive relaving circuils Lo cnsurc reliable operation. Any customer planning Lo install onc ol these
svsloms 18 encouraged (o discuss their application philosophy with CenterPoint Encrgy carly in the
project and Lo show these devices in the appropriale relaying and SCADA AC and DC schomatics
when those drawings arc submiticd for CenterPoint Encrgy revicw.

11.10. Customer-owned Intelligent Electronic Devices (IEDs) with settings mamntained by CenterPoint
Energy (Le. protective relavs associated with CenterPoint Energv transmission network) are not
allowed to be monitored directly by the customer. The data from these 1EDs can be provided to the
customer from a serial port on the CenterPoint Energy SCADA RTU.
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11.10.1.  The customor is permilled lo connoct directly {routable or non-roulable communications) Lo
TEDs with scllings not maintaingd by CentorPoint Encrgy including SCADA clectronic
melors and microprocossor rolays.

11.11. The following arc specificd lor protcetive relay communication channels:

11.11.1. If the transmission line protective relaying utilized requires power line carrier
communication, the power line carrier transmitter/receiver sets shall be located nside the
substation control cubicle. The associated power line carrier 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 tvpe RG-8/U, 11 AW, stranded (7/19) bare copper, polvethylene
dielectric, 50 chm nominal impedance, with polyethylene outer jacket. (Note: If an alternate
cable 1s used, an outer jacket with “Excellent” or “Outstanding™ water resistance characteristic
1s required — PVC jacket 1s not acceptable). The line turner requires separate mounting at the
base of the coupling capacitor stand. A single conductor must be run as directly as possible
between this line turner and the coupling capacitor base housing. The single conductor must
be 4 AWG stranded, 5 kV, non- shielded, XL.P insulation. The single conductor must be
mounted on nsulators and fed through bushings at each end. The single conductor insulation
should be unbroken between its ends to maintain 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 lead-in can be installed in a PV C or other plastic
conduit which should be supported on stand- offs or insulators.

11.11.2.  When power ling carrior communication is ulilived, CenterPoint Encrgy shall detorming the
requency lor the power ling carrier communication. The customor shall procure the power
ling carrier trangmitier/recoiver sol with an automatic carricr {esier according o CenierPoint
Encrgy provided bill of material as indicated in Sub-Article 7.5 and 7.6 of this spoeilication.

11.11.3. If transmission line protective relaying with fiber optics communication is utilized, the
customer 1s required to provide a raceway for the fiber optic cable installation from the
transmission line protective relay that requires the fiber optic communication (1.e., relay
located in the substation contrel cubicle) to the base of the first CenterPoint Energy
transmission line structure outside the substation. See Sub-Article 3.5.4 of this specification
for cases where fiber optic cable comes in overhead. A dedicated raceway (conduit) is
required for the fiber optic cable, however a dedicated inner duct installed in a cable trench
or a dedicated conduit in a duct bank 1s acceptable. CenterPoint Energy shall be responsible
for supplying, pulling and splicing of the fiber optic cable.

The lollowing guidelines are (or the customer providod raceway:

11.11.3.1.  Flexible steol conduil 1.30 in. diamctor, (rom the splice box, that is provided and
mounicd by ConterPoint Encrgy al the base ol the [first CenterPoint Encrgy
transmigsion structure oulside of the substation, (o the end of the undorground conduil
provided by the customer,

11.11.3.2. Below grade conduit shall be a minimum 1.50 . diameter PVC, Schedule 40 with
“pull line™ {continuous fiber polvolefin, 200 lbs. tensile strength) installed. Conduit
shall be at least 18.00 in. below grade, with a protective concrete barrier. The minimum

CENTERPOINT ENERGY
HOUSTON. TX

19 1:3:2024 Updale io VIR in 3.5 and minor edits Y ar Var I'M
18 982023 Updates to various scctions Var Var PM WRITTTN 4:9:74 Il C. Reid
17 022021 Update sections 4 & 11 ar Var GAC CHECKED 4:10:74 L. G Pond
16 832017 Update Scctions 8 & 9 for Telecom CWh | Var [\LIBIE APPROVTD T774 C. 5 Kavser
15 11/16:2015 | Updaies ar Var DIRS Page 33 of 46
NO DATE I'TEMS REVISED BY CII AP SPECIFICA TTON No, 007-231-14

138



Docusign Envelope 1D: 2319D0EC-80DA-4ADB-8042-AC09855082ED

bending radius shall be 24,00 1n,

11.11.3.3. Pull boxcs at grade level shall be provided along the cable raceway route al inlervals
not more than 300 tt. or twe 90° bends. A cable pull box in the raceway route is required
just inside the substation fence. Pull box shall be 30 1n. x 60 1n. x 30 1n. (Quazite Style
No. PG3060BB30 and PG3060HA).

11.11.3.4.  The customer shall provide 3 in. x 19 in. x 12 in. rack space closc to the transmission
ling protective relaying that ulilizes fibor oplics communication Lo accommodalc a (iber
oplic cable distribution box. CenterPoint Encrey will provide and install the (ibor oplic
cable distribution box.

11.11.3.5. In cases where railroad tracks exist between the substation and the first CenterPoint
Encrgy transmission structure outside of the substation, CenlerPoint Encrgy will give
site-specific requirements.

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

11.11.3.7.  Actual designs shall be reviewed by CenterPoint Encrgy belore construction starts.

12. REMOTE TELEMETRY

12.1. For remole telemelry requiremoents (1.c., SCADA), rofor 1o CenlerPoint Encrgy  007-400-02
Specification for Romole Telemetry of a Customer-Owned Facility.

13. GENERATION

13.1. Customers desiring to install and/or operate generation rated 1 MW or larger shall follow the
Goeneration Intorconnection or Modification Procoss (hitp://www.crcot.com). (encrators shall
comply with ERCOT Nodal Operating Guides and Protocols, ERCOT Planning Guides, and
CenierPoint Encrgy enginocring spocificalions and requirgmonts,

13.2. CenierPoint Encrgy will construct now intorconnoction lacilitics or expand exisling inloreonnoclion
(acilitics depending on space and reliabilily noed to serve as the Point of Tnterconncction Bus (POTB)
for the customer as per the signed Standard Generation Interconnection Agreement (SGILA).
Substation intcrconnecting lacilitics shall be in “breaker-and-a-hall” or “ring” configuration and will
be determined based on reliability need. If generation will be interconnected to existing facilities not
enlirgly owned or oporated by CenterPoint Encrey, additional engincering and operalional critcria
will be considered te determine the feasibility.

13.3. For customers desiring te install and/or operate generation less than or equal to the customer’s load
{Le., “self-serve™), the requirements for relav and generation/load islanding schemes are as follows:

13.3.1.  The customer shall be responsible lor mstalling protective relavs 1o ensure the customer’s
gonorators do not sustain a fault on the CenlerPoint Encrgy transmission svsiem. In addition,
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customer goneration shall not keep any portion of the CentcrPoint Encrgy transmission svsiem
cnorgizod in the ovent that a portion of the CentorPoint Encrgy trangmission sysiem along with
the customor’s (acilitics becomes isolated from the rest of the ConterPoint Encrgy svsiem,
The trangmission cusiomor shall be regponsible for installing protoctive relave to ensure the
customer’s generation docs not interfore with the automatic roclosing syvsiem associatod with
the CenterPoint Encrgy transmission system (i.c., The first aulomatic reelosing allempt on
CenlerPoint Encrgy transmisgion ling will occur a minimum of onc sccond afler initial trip.
Sce Sub-Article 3.6). CentorPoinl Encrgy will inform the customer ol required changes to the
aulomatic reclosing svslem al other substations associaled with the CenterPoint Encrgy
transmisgion sysicm as a resull of the operation of the customer’s gencrators in parallel with
the CenterPoint Encrgy transmission svsiem. CenlorPoint Encrgy will calculale and
implemeont all sctings [or customor-owned rclavs installed (or the protoction and aulomatic
reclosing of CenterPoint Encrgy (ransmission lincs and lor customer-owned 138 kV rclays
inslalled 1o provent back- onergizing a (aull on the CenterPoint Encrgy™s svsiem [rom
goncration installed on the low-side of customor’s power (ransformors,

133.2.  The customer shall be responsible for installing controls to svnchronize the customer’s
generators with the CenterPoint Energy’s system.

1333,  The customer shall not intentionally impose additional load on the CenterPoint Energy
transmission network during an under-frequency disturbance.

13.3.4.  Customor may island their load and genoration from ConierPoint Encrgy iransmission svsiem
in ong of the lollowing manners (Note: This docs not superscde any rogulatory [requency
ride-through requirecments):

13.34.1. Customer may island their generation and lead from the CenterPoint Energy
transmission svstem If the frequency exceeds 61.8 Hz or goes below 37.5 Hz.

13.34.2. Customer may island its generation and a portion of its load from the CenterPoint
Energy transmission svstem at anv frequency, provided provisions are installed to
cnsure thal any romaining load imposcd on the ConterPoint Encrgy transmission svsiem
1s not greater than the load prior to the beginning of the disturbance.

13,35, Verification of the implementation of the above requiroments shall be in accordance with
Article 14 of this specification.

14. DRAWING AND DOCUMENTATION COMPLIANCE REVIEW AND COMMENTS

14.1. The flollowing completed engingoring documents shall be submitied in the order shown below lor
CenterPoint Encrgy commeoents, [unclional review, and compliance with CenterPoint Encrgy
specilications in accordance with Sub-Articles 14.2 through 14.6 of this specification:

14,11, Silc preparation and plot plan drawings shall be submitied to CentorPoint Encrgy [or
comment. Facilities that must be shown on this drawing include the dimensions of the
substation silc, dead- end structure location, accoss roadways (o subslation, space around the
outside of the substation, (readways, railread tracks, walks, pipe racks, etc.), drainage features
such as culverts, ditches and detention facilities (if required). Additionally, the elevation of
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the substation site should be indicaled on these drawings (Sce Article 6 of this specification).

14.1.2.  Rclaying and moicring onc-linc diagram of high voltage rolaving and including gencrator
profeciion onc-ling diagram for cusiomers with parallel gencration. The diagram shall
indicate the maximum current transformor ratio and the current transformer tap ratio being
utilized. The diagram shall indicate whether the 138 kV circuil breaker low SF6 gas pressure
wiring ig scl lo ‘BLOCK TRIP® or o "AUTOQ TRIP’ the circuil breaker. The diagram shall
indicate phase rotation.

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

The drawing shall then be rovised to show the information provided by CentlerPoint Encrgy
and resubmitied (o the ConlerPoint Encrgy dosignated representative. (Sce Articles & and 11
of thig spceilication).

14.1.3.  Substation plan, profile and section view drawings, including bus and bus supperts with
malorial callouts. The plan and profiles must indicate the goographical base lincs, conter ling
of dead-end structure and height of static wire and phase wire pull off on the dead-end
structure with coordinales and the CentorPoint Encrgy circuit name and circuit number (or
mcoming 138 kV transmission lines. Material callouts including conductor size, type, and
quantity shall be provided in sufficient detail to allow for determination of the continucus and
emergency substation facility ratings (See Articles 4 and 5 of this specification).

14.1.4. Fmal/complete relaving and metering one-line diagrams, including generator protection one-
line diagram for customers with parallel generation.

14.1.5.  When the interconnection agreoment indicates that the customer must install cquipment (i.c.,
molor soll starl, variable [roquency drive (VFD), cle.) in order 1o satisly the CenterPoint
Encrgy inlcrconngetion roquircments of Sub-Article 4.88 of this specilication, drawings and
documentation of cquipmont Lo be installed shall be submitted for ConterPoint Encrgy reviow,

14.1.6. Equipment specification for all major pieces of equipment such as power transformers, 138
kV circuit breakers, surge arresters, disconnect switches, coupling capacitors and line traps.
{See Articles 4 and 7 of this specification).

14.1.7.  The foundation location plan. {See Articles 3 and 6 of this specification).

1418,  Dcsign calculations, drawings and associated documents for the substation dcad-ond
structurcs, mnstrumenl (ransformer slands, and [oundations. These documoents shall be
submiticd 30 davs prior to the scheduled labrication start,

1419 AC and DC schematics of high vollage rolaying, control and SCADA schemes. AC and DC
panel board drawings. These drawings shall be submitted after the documents required in
Sub- Article 14.1.2 of this specitication have been approved.
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14.1.10. Where low-side mclering is uscd, as determined by CenterPoint Encrgy, original cortificd

tcst data in PDF clectronic (il shall be provided to CenterPoint Encrgy lor cach melering
instrumont transformoer installed (Sce Sub-Articles 9.2.1.2 of this spocification).

14.1.11. The power transformer AC schematic, breakor schematics 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.

14.1.13. Rclaying, control and SCADA bill of materials. These documents shall be submiticd alicr

the documents required in Sub-Article 14.1.4 of this specilication have been approved.

14.1.14. Cablec and conduit list and routing layvoud.

14.1.153. Front and Back View of high voltage relav and control panels including interconnections.

14.1.16. Substation control cubicle layout drawing. (See Article 8 of this specification).

14.1.17. Detail {poini-to-point) wirmg diagrams shall be submiticd, not (or approval, bul for usc in

accordance with Article 11 of thig specification.

14.1.18. The customer calculated relay settings for the 138 kV bus and 138 kV transformer protective

14.2.

14.3.

14.4.

relay schemes and 138 kV circuit breaker failure relaving.

A PDF electronic file of each of the drawings indicated in Sub-Article 14.1 of this specification shall
be sent, for review/comments, Lo the ConlerPoint Encrgy designaied reprosentative unless a difTerent
format 1s specifically requested by CenterPoint Energy. Certain tvpes of engineering documents
dopend upon finalization of other documents. For example, relay pancl drawings cannot be propared
until the relaving AC and DC schematics are finalized. Therefore, engineering documents shall be
submiticd (or CenterPoint Encrgy comments or approval in the proper scquence.

Customor drawings should be 100% complele when given to CenierPoint Encrgy to roview. Il a
functional review cannol be donc, ConterPoint Encrgy shall comment on compliance with
CenierPoint Encrgy specificalions and relurn Lo customer, The drawings shall thon bo rosubmitiod
wilth CenterPoint Encrgy comments mcorporated when 100% complete. The customer shall then
proceed with drawing submittal in accordance with Sub-Article 14.4 of this specification.

Customer drawings that are 100% complete and marked “For Approval™ shall be functionally
reviewed by CenterPoint Energy for compliance with CenterPoint Energy specifications. If
additional comments are made by CenterPoint Energy on the 100% complete drawings, the customer
may:

1441, Incorporalc the ConterPoint Encrgy comments and resubmit these drawings (or lurther reviow

of compliance with CenterPoint Energy specifications, or

1442, Notilv the CentorPoint Encrgy designaled reprosontative acknowlodging (that CenterPoint

Energy comments were received and shall be incorporated into the “For Construction™

drawings.
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14.5. Should the customer disagree with comments by ConterPoint Encrgy, the customer shall nolify the
CenlerPoint Encrgy designatod reprosentative oxplaining why revisions are nol nocessary,

14.6. Oncc all issucs are resolved, the fnal st of drawings shall be marked “For Construction.™ Afler, the
substation is oncrgized a PDF cleetronic file of cach of the drawings indicaled in Sub-Article 14.1 of
this spocilication, “As Built™ drawings of the substation shall be sent to the CenterPoint Encrgy
dosignalod represceniative within 90 days.

15, EQUIPMENT INSTALLATION

15.1. The protoctive onclosure around the substation including gaics and grounding shall be installed in
accordance with the National Electrical Safoty Code (TEEE C2), TEEE 1119 and TEEE 80.

15.2. CenterPoint Energy shall assign a long name and a 3-character substation identification to the customer-
owned substation. CenterPoint Energy shall post the long name and 3-character substation
identification on the door of the substation centrol cubicle and on the entrance gate of the substation.
The long name and/or the 3-character substation identification shall be used te 1dentify the customer-
owned substation for any communications or cerrespondence. The 3-character mnemonic shall be
used to 1dentify the facility in the ERCOT Operations model.

15.3. The customer shall install all substation cquipment and make all connoctions, oxcopt as otherwisc
noted 1 this spocification. The customer shall make all equipment installation chocks required by
Article 16 of thig speeification and shall make all required mceasuroments and readings available o
CenterPoint Encrgy personnel if requostod.

15.4. CenterPoint Encrgy will verily that the 138 kV swilches operaic correetly.

15.5. CenterPoint Energy will have the sole responsibility for calculating relayv set peints, applving relay
settings and “out of case™ testing of the following relavs:

j—
th
L

1. Transmisgion ling rolaying and {uning componcnis of the associaled power ling carricr
cquipment communication channcl,

j—
th
L
[t

Relays for 138 kV transmission line automatic reclosing,, and

._.
n
n
)

Relays for 138 kV breaker failure protection when specified by CenterPoint Energy.

Note: The appropriaic operation ol protective relave and control circuits by performing trip and
closc testing from devices of Sub-Articles 15.5.1 through 15.5.3 of this specification above
shall bc conductod with ConlerPoint Encrgy present to direet and obseryve tost (24 hr, advance
nolice required).

15.6. CenicrPoint Encrgy will furnish locks which shall remain in sorics with customer locks lor all 138
kV disconncel swilches, substation control cubicle doors and gates(s) 1o and (rom the substation.

15.7. The 138 kV circuit breakers, air switches and power transformers will be assigned numbers in
accordance with CenterPoint Energy dispatching numbers. The numbers are te be shown on the one-
line diagram and shall be marked on the circuit breaker tanks, switch handles and power transformers.
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15.8. CenicrPoint Encrgy will coordinale and provide the procedures lor energiving the cusltomer-owned
substation 138 kV cquipment.

16. REQUIRED TESTS AND INSPECTIONS

16.1. During inglallation but prior o cnorgizing the oquipment, the customer shall perform the following
tests and inspections. CenterPoint Energy will observe the tests below that are marked with an
aslcrisk (*).

16.1.1.  Diagnostic {csting (¢.g., sulation power factor (“Doble testing™, ¢lc.), insulation resistance
("Mcgger™, cie.) of all cquipment (¢.g., arresiers, coupling capacitors, cic.), including all {csts
as specilicd by manulacturer,

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

16.1.2.1. Check continuity and perform insulation resistance test conductor-to-ground and
conductlor-lo-conductor,

16.1.2.2.  Perlorm a point-lo-point wiring check ol protective relaying and control pancls.

16.1.2.3.  Verify protective relaving control circuits by performing functional trip and close

. %
testing.

. . #
16.1.2.4.  Inject current from current transformers through relays.
16.1.2.5.  ConterPoint Encrgy personnel will caleulate the sct points, apply the scitings and test
the multi-funclion transmission ling protcetion relays afler the customer has compleied
poinl- to-poinl wiring checks of prolcetive relaving and control pancls and verificd
prolcetive rolaying control ¢ircuils by performing functional trip and closc Lesting.
16.1.3.  The required tests and inspections for power cables are as follows:
16.1.3.1.  Check continuity and phasing sequence.
16.1.3.2,  Perlorm insulation registance tost of cables.
16.1.3.3.  High-pot.
16.1.4.  The required tests and inspections for circuit breakers are as follows:
16.1.4.1.  Inspoct and adjust main auxiliary swilch assombly per manulacturer’s instructions,

16.14.2.  Tnspoct, adjust, and lubricalc operating mochanism per manulaclurer’s instructions.,

16.1.4.3. Ratio check, excitation test, insulation resistance test, and polarity en all current
transtormers. Leave un-used current transformers shorted and grounded on secondary

terminals.
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16.1.4.4.  Check resistance of close, trip and trip [reo coils.

16.1.4.5.  Perlform insulation resistance test of main contact asscmbly and bushings. Mcasurc
main conlact resistance (“Ductor™).

16.1.4.6. Make dielectric insulation and power factor tests on main contact assembly and
bushings.

16.1.4.7.  Perlform insulation rcsistance (est of control circuils conductor-to-ground and
conductor- toconductor.

16.1.4.8. Rocord all measurements and readings.
16.1.4.9.  Make time-travel recordings to verify proper opening speed.

16.1.5.  The required tests and inspections for disconnects and switches are as follows:

16.1.53.1.  Check and adjust contact alignment and wipe. il

16.1.53.2.  Adjust operaling linkage Lo obtain lull open and close positions and tighicn all clamps
*

and scl screws.
16.1.3.3.  Check and tighten all electrical connections.
16.1.53.4.  Lubricalc linkage and bearings, 1 required.
16.1.53.5.  Clean all groase (rom contacts.
16.1.6.  The required tests and inspections for batteries and charger are as follows:
16.1.6.1.  Assemble ballcrics por manuflacturct’s instructions.
16.1.6.2.  Coat all connoctions on batlery ierminalg with no-oxide greasc.
16.1.6.3. Install, connect, and adjust charger per manufacturer’s instructions.

16.1.6.4.  Pul batlerics on cqualizc charge until the specific gravity of all cclls 1 within the limils
set by manufacturer.

16.1.6.5. Rcad and record the (loat vollage and specific gravity of cach coll.

17. RECOMMENDED TESTS AND INSPECTIONS

17.1. During installation but prior to cnorgizing the cquipment, CenierPoint Encrgy rocommends that the
customer porform the lollowing tests and inspections, as a minimum. This list 18 not considered o
be exhaustive or all-inclusive.
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17.1.1.  Forlow-sidc cquipment, test rolavs, check transformer and bus automatic reclosing and chock
operations mdicators when tripping through the pancl with current.
Note: ConterPoint Encrgy will caleulale and implement all sellings or customer-owned
rclays installed for the protection and automatic reclosing of CNP transmission lincs and for
customer-owned 138 KV rolavs installed to prevent back-energizing CNPs svstom [rom
generation installed on the low-side of customer power transformers. On a casc-by-casc basis,
CNP may 1ssue settings for other customer-owned relays.
17.1.2.  The recommended tests and inspections for all substation equipment are as follows:
17.1.2.1.  Clcan rustod surfaccs, prime all barc mctal surfaces, and touch up with paint matching
the finish coal.
17.1.3.  The recommended tosts and inspoctions lor control work arc as follows:
17.1.3.1.  Wire check all cables te current transformers and perform insulation resistance test
of cables.
17.1.3.2,  In the lollowing order:
17.1.3.2.1.  Polarity cheek current transformors,
17.1.3.2.2.  Ratio check current transtormers.
17.1.3.2.3.  Excilation Lost current transformoers.
17.1.3.2.4,  TInsulation resislance Lost current trans(ormers,
17.1.3.3.  Check cable connections to panels.
17.1.3.4.  Wires check panels.
17.1.4.  The recommended Losts and inspoctions lor switchgear are as (ollows:
17.1.4.1.  Check all belted bus connections.
17.1.4.2.  High-pot cable with 25 kV DC.
17.1.4.3.  Ensurc that all cxposcd bus work 1g properly insulated.
17.14.4.  Bridgc all bus work.
17.1.4.5.  Perform dielectric insulation and power factor tests on all bus work.
17.14.6.  Chock breakor-lifting devicos for alignment and adjust limil switches, 1l nocossary,
17.14.7.  Adjust auxiliary and cell swilches.
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17.1.3,

17.14.8.

Check continuity for all AC, DC control, and current translormer circuils.

The rocommended Losls and inspoctions lor transformers arc as (ollows:

17.1.5.1.  Visually inspect for internal shipping damage and check all internal connections.
17.1.53.2.  Install bushing and accessorics per manulaclurer’s instructions.
17.1.53.3.  Inspeet load tap changeor (LTC) compariment and adjust per manufactiurcr’s instruction
and chock LTC operation, il applicable.
17.1.54. Bndge primary and secondary windings on all tap positions and a final check on the
tap position that will be used.
17.1.5.5.  Ratio check, cxeitation test, perform insulation resistance lest, and check polarily on
all current transtormers. Leave unused current transformers shorted and grounded on
the secondary.
17.1.53.6.  Vacuum [l per manulacturcr’s mstructions.
17.1.53.7.  Check for oil and gas leaks. (This may be done prior to vacuum filling).
17.1.53.8.  Testoil before and after filling. {(Maximum power factor, minimum dielectric strength,
celor, acidity, and interfacial tension).
17.1.3.9.  Test oil for dissolved combustible gas and moisture contont (Note: Thig test is o be
performed 24 to 48 hours aflcr the substation has beon energized).
17.1.53.10. Check voltage regulating relay and controls.
17.1.53.11. Check cooling equipment and controls.
17.1.5.12.  Check nitrogen-regulating cquipment and adjust per manulactlurer’s instructions.,
17.1.5.13. Check sudden pressure relay and associated circuits.
17.1.53.14. Check and connect desired alarm circuits.
17.1.5.15. Perform insulation resistance test and imsulation power lactor test of bushing and
windings (¢.g., “Doblc lesting™).
17.1.5.16. Check all bushings 1o bus conncctions.
17.1.53.17. Check all current transtformers and control circuit connections.
17.1.5.18. Rocord all measurements and readings.
17.1.5.19.  Check core ground.
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Exhibit «“J”
Subtractive Metering — Transmission Voltage Guideline
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1.

SUBTRACTIVE METERING GUIDELINES

SCOPE

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

1.2, Subtractive Metering is defined as anv TDSI metering (including WSL/EPS/Revenue) located in the
Customer lzeility, below the Point of Tnterconnection (POT) or Point of Delivery (POD).
1.2.1 CenterPoint Energy may determine and cominunicate to the Customer that specific TDSP
melering, located in the customer [acility and loeated at the POT or POD, shall be delined as Sublractive

Melering.

GENERAL

2.1, The metered service may require a signed Taritf Form: — Agreement for Subtractive Metering.

2.2, Aload analvsis and a completed engineering one-line diagram, fullv detailing all of the Customer™s
cquipnient [rom the POT or POD down o and meluding all Subtractive Metering, shall be submitted 1o the

Accounts Representative, for CenterPoint Tnergy comments and [unctional review.

2.3, 'The Subtractive Metering shall not be contigured such that hi-directional power flow must be accounted

for by the Subtractive Metering unless the Subtractive Metering is located at the 1’O1 or POD.

2.4, The Subtractive Melering current transformers (CTs) shall only be summed when the [ollowing conditions
arc mel.
2.4.1. The summation of C1's shall not exceed a maximum of two sets (either two-phase or three-phase
sets), and

2.4.2. The summed C'I's shall not be separated by a bus tie breaker or ether method of source isclation.

2.5, The Subtractive Metering potential transformers (1°1s) shall not incorporate a potential rollover or

allemate source design.

2.6. The melered serviee 13 allowed only one vollage transfommation rom the POT or PO serviee vollage (e,

345K V138KV, 138kV/12kV).

2.7, CenterPoint Energy shall specify all instrument transtormers used for CenterPoint Energy metering, All
equipment, engineering and installation shall be furnished by the Customer unless otherwise noted in this

ouideline.
2.8 The customer shall fumish three phase-to-neutral PTs per meter point and three-phase CT sels when the
source 1o the meter point is capable of supplying a three-phase, [our-wire sysiem.
1|Page
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2.9, 'The customer may furnish two phase-to-phase 1”'s per meter point and two-phase C1 sets when the source
to the meter point is capable of supplying a three-phase, three-wire system. No more than two power

transtormers shall be directly connected to the load side of a two-phase, two-element, delta meter point,

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

2101 Amencan National Standards Tnstitute {ANST)

2.10.2. TITE fommerly the Institute of Tileetrical and Tlectronies Tingincers, Tne.
2103 National Tleetrical Manulacturers Association (NEMA)

2104, Oceupational Salety and Health Administration (OSHA)

2.10.5. Federal Communications Commission (FCC)

2.10.6. NFPA 70 - National Electric Code.
2.11. In the event of contlicting requirements, this guideline shall take precedence.

2.12. CenterPoint Tinergy requires aceess Lo the sublractive meters 7 days-a-week, 24 hours-a-day, 365 davs-a-
vear. Sile aceess, sile operating procedures and road access by CenterPoint Tinergy personnel should be

considered when determiining the subtractive metering location.

3. DESIGN, LAYOUT, AND PHYSICAL CRITERIA

3.1. Customer shall install metering and communications cabinets per the attached Figure 1. Each metering
cabimet is 30 inches wide, 42 inches high, 12 inches deep and cach communication cabinet 15 24 inches
wide, 24 inches high and 18 inches deep and both are wall mounted. Wall space 3.0 ft. wide and 8.0 ft.
high measured [rom the Moor with 4.0 [U (Trom wall) [ront clearance shall be provided lor installation off
cach cabinet. Cabinets will be provided by CenterPoimnt Tnergy and shall be installed by customer 367
above floor, See CNP Service Standards Book for Company Offices for pickup of equipment. The meters
will be owned and maintained by CNP.

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

3.3, Any part of the metering svstem that is installed by the customer or its agent shall conform to ANSLC12.1

al mimimuni.

2|Page'
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Ln

3.4 Customers requesting K Y7 pulses shall provide all conduits and wiring necessary to connect to a junction
box provided by CenterPoint Tinergy and mounted on the meterning installation.

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

3.6. The Customer shall provide a 130 VIC, llleen (15) amp, dedicated DXC power eirenit, protected by a
[1leen (15) amp erreuit breaker, o the Metering Cabinet.

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

3.8, CenterPoint Energy personnel shall supply centrol cable and make all secondary instrument transtonners
connections. The customer 1s responsible [or pulling the CenterPoint Tnergy provided control cable.

COMMUNICATION LINES

4.1, The Customer shall provide and maintain fiber optic ¢able from the POL or ?Ol meter to the CNP
subtractive metering communications cabinet.

4.2, Custonier shall provide 3/47 antenna conduit [rom metering cabinet (o outer wall of control cubicle.

CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS

5.1, Instrument Transformers shall be delivered to CenterP’oint Energy for testing along with the original
certified Lest reports prior Lo installation by custonter. (Contact Customer Rep. Tor Details)

3.2 The Tnstrument Translenmers shall be individual, single-phase CTs and PTs: combimed units are not
acceplable.

5.3. The CTs shall be at a niimimum 0.15% sceuracy rating with 1.8 Ohm burden ratmg (IFTE C57.13,

0.15B1.8).

3|Page'
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6.

The PTs shall be at 2 minintum 0.3% aceuracy rating, “77 rating (ITTETE C57.13).

. A dedicated secondary winding is required for Centerl®oint Energy Metering. If multiple windings are

present, the Y™ winding shall be used for Centerloint Energy metering,

PTs shall be cquipped with 60 A, current Timiting primary luses.

. Replacement of any Cls or 1, if necessary, shall be the Customer™s responsibility.

SWITCHGEAR MOUNTED METERING INSTRUMENT TRANSFORMERS

0.1 The customer shall provide space [or CenterPoint Tinergy speetlied mstrument transfonmers m the customer’s

switchgear.

6.2

cuslonier.
6.3

6.4

meter.

CONDUIT TO GUSTOMER'S

COMM, CARINET (BY CUSTOMER) H"“Hh

& W E METAL —
JUNCTION BOX
PROWIDED 8% GNP
AND MOUNTED TQ
METER BOX {BY
CUSTOMERLTHIS
ROX 15 REOLUIRED
IF CUSTOMER IS
QBTAINING PULSES
BIRECTLY FROM
THE METERS.

307 X 427
METER BOR
PROVIDED
oy CMF
AMD
INSTALLED

@y
CUSTOMER)

Metering C1ls shall be installed in the incoming main bhreaker cubicle. The Cls shall be installed by the

Metering 'I's shall be installed in roll-out boxes, The 1”1's shall be installed by the customer,
The customer is responsible for opening switchgear it requested by CenterPoint Energy personnel.

The customer shall supply copper ground wire from the customer’™s switchgear to the CenterlPoint Energy

|1l

COMNDUIT TO CUBTOMER'S

PANEL FOR 120V AC AND

130V DG DERECATED CKTE [BY CUSTOMER])
24" X 24" BOX

. PROVIDED BY CHP

AND INSTALLED
{BY CUSTOMER)
COMMIEOWER CABINET

[ CONDUIT FOR FIRER AND aMTENN,
(B CUSTOMER)

Il

215" RES CONDUITE
{BY CUSTOMER) FROM

CTiPT=

Figure 1: Control House Layout of Metering Cabinets
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CME ONLY
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CIRETRUCTICH waTES:
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Figure 2: Junction Box Layout
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Exhibit “K”
Specification for Installation of Access Roads, Paving, and Drainage
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CENTERPOINT ENERGY

SPECIFICATION
FOR

INSTALLATION OF ACCESS ROADS, PAVING AND DRAINAGE

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

2022 Version

REFERENCE DRAWINGS:

CONSTRUCTION DRAWINGS

REFERENCE SPECIFICATIONS:

EXHIBIT A - PRIMARY ACCESS ROAD DETAIL

LOCATION OF WORK:

{nscrl Substation Name & Address)

CNP
HOUSTON, TEXAS
WRITIEN D. Tamez
CHECKFD
APPROVLED
Page 1 of 6
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1.0

2.0

4.0

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.

ACCESS ROAD DESIGN CRITERITA

2.1 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.

2.2 Mimimum turning radius of 60 degrees shall be provided for all turns._90-
degree turns shall be avoided, if possible.

2.3 Base material shall be designed to a minimum depth of 8 inches.

2.4 Subgrade treatment shall be specified to a mimimum depth of 6 inches.

2.5 Minimum 5-foot-wide shoulders shall be provided on both side of the road
or as designated by CNP representative.

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

27 Tf locating road inside floodplain is inevitable, access road grading
elevations shall be designed to avoid flooding during heavy rain events.

2.8 Access roads shall be all-weather roads and shall maintain 24/7 access to
CNP facilities during storm events.

2.9  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.

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

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

GENERAL

3.1 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.

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

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

3.4 No deviation from this specification will be permitted without

authorization from the CNP representative.

GRUBBING AND EXCAVATION

4.1

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

2]
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5.0

6.0

42 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.

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

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

previously identified facilities he damages.

SELECT FILL MATERIAL

5.1 TYPE A FILL MATERTAL
5.1.1 TYPE A fill material shall conform to CL or SM seil classification
as designated in ASTM D-2487. Atterberg Limits for TYPE A
material shall be as follows:
Liquid Limit 3045
Plasticity Index 7-15
5.2 TYPE B FILL MATERIAL
5.2.1 TYPE B fill material shall conform to a CL or SM soil
classification as designated in ASTM D-2487. Atterberg Limits for
TYPE B material shall be as follows:
Maximum Liquid Limit 45
Maximum Plasticity Index 20

CEMENT STABILIZED SOIL

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

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

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

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

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

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

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

el
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7.0  LIME STABILIZED SOIL

7.1 Soil stabilization with lime shall be done 1n accordance with SDHPT
Items 260 and 264, and the 10/91 Special Provision to Item 260, and the
12/87 Special Provision to ltem 264.

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

73 The lime shall be furnished 1n 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.

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

AGGREGATE U.S. STANDARD PERCENT MAX. MAX.
TYPE SIEVE SIZE RETAINED LIQUID PLASTIC
BY WEIGHT LIMIT LIMIT
Limestone 1 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
WET BALL
Maximum Amount ............. 40%
Increase Passing No. 40 ...... 20%

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

AGGREGATE U.S. STANDARD PERCENT MAX MAX.
TYPE SIEVE SIZE RETAINED LIQUID PLASTIC
BY WEIGHT LIMIT LIMIT
Limestone 1 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
4
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9.0

10.0

12.0

8.4

8.3.2 The cement content shall be 5% by dry weight and the minimum
compressive strength shall be 650 psi at 7 days.

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

8.3.4 The cement stabilized base courses shall not be mixed or placed
when the air temperature 1s 40 degrees Fahrenheit (or below) and
falling. The material may be placed if the air temperature is 35
degrees Fahrenheit and rising,

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

or otherwise objectionable matter.

COMPACTION

9.1
9.2

9.3

9.4

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

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

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

CONCRETE PIPE

10.1

All storm sewer piping and culverts shall be reinforced concrete,
manufactured to comply with ASTM C-76, Class 111, 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.

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.  1f these structures
are damaged due to the Generator’s negligence, they shall be repaired or
replaced at his expense.

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

CONSTRUCTION METHODS

12.1

12.2

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

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

Lh
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12.6

127

12.8

12.9

12.10

12.11

12.12

12,13

12.14

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

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

During compaction the Generator shall use a vibratory plate compactor
when within five (5) feet of any structure or in areas determined by CNP
to be hazardous due to electrical clearances or crowded conditions.
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 1s 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.

6
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EXHIBIT A

SEE NOTE 1

SEENOTE 2
LEVEL SHOULDER
1% 1%

[P == = \H—H\_H\

NOTES:

1.

BASE MATERIAL - BASE MATERIAL S8HOULD 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 OF 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 8-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 S8UBGRADE SOILS. THE PULYERIZATION, MIXING, AND CURING OF THE LIME TREATED SUBGRADE 1S 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 CPTIMUM MOISTURE CONTENT.

PRIMARY ACCESS ROAD (24') A

NOT TO SCALE \_/




