Docusign Envelope 1D: 06EG55F E-268A-44BD-BA9D-54BDF 7F3F5FE

1. SCOPE

1.1.

2.1.

22

2.3,

24,

2.6,

Thisg gpeciflicalion covers degign criteria for a customer-owned 138 KV substation conneeled to the
CenterPoint Encrgy Houstlon Elcetric, LLC (CenterPoint Encrgy) 138 kV (ransmission gysiem, This
spoecilficalion is intended Lo apply o a new customer-owned substation or expansion ol an cxisting
customor-owned substation. However, the information in this specilication may be applicable when
oquipment 1n an existing customer-owned substation is being replaced or modificd.

GENERAL

A customer that is approved by CenterPoint Encrgy 1o reccive service from the CenterPoint Encrgy
138 kV trangmisgion svstem is required Lo provide a substation capable of accepling thal service from
CenterPoint Encrgy. The customor-owned subslation becomes an integral part of the ConterPoint
Encrgy transmission sysiem nctwork and the Eleetric Reliability Council of Texas (ERCOT) and,
thorelore, can have a significant impact on overall svstem rcliability. The customer i obligaied to
meet present CenlerPoint Encrgy design eriteria and modify the customer-owned substation in the
future as the CenlerPoint Encrgy transmission gveiem ¢ontinucs Lo ovolve. When doemed nocossary
by CenterPoint Encrgy, changos may be nocded o conformm (o industry slandards, transmisgion
systom characleristics, ConterPoint Encrgy praclices, and tcchnological advances o maintain
rcliability or meet future reliability requiremonts.

All equipment and design shall be in accordance with designated standards of this specification, the
American National Standards Institute (ANSI), the Institute of Electrical and Electronic Engineers
(1IEEE), the American Society of Civil Engineers (ASCE), the American Institute of Steel
Construction (A1SC), and the Natienal Electrical Manufacturing Association (NEMA). In the event
of contlicting requirements, the order of precedence shall be this specification, ANSI, 1IEEE, ASCE,
AISC, and NEMA standards. All electrical clearances shall comply with the latest version of the
National Electric Satety Code (NESC).

This specilication is nol intended o be totally comprehensive. To ensure the ofTicient coordination
between CenterPoint Energy and the customer during the design and construction of the customer-
owned subslation, CenterPoint Encrgy roquircs thal ¢ngincering documents be submilled 1o
CenterPoint Energy for review before certain equipment is ordered or construction begins. All items
requiring ConlerPoint Encrgy roview arce listed in Article 14 of this specification and shall be
submiticd in writing (o the dosignaled ConterPoint Encrgy ropresontative.

Any doviations (rom this specilication or projoct drawings reviewed by CentorPoint Encrgy require
written acceptance from CenterPoint Energy.

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

Unless othorwise stated in this specification:

26.1. CenterPoint Encrgy will provide only [unctional reviews of complotod drawings and

schemaltics.
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262, CenterPoint Encrgy will not vorily, or correet, point-lo-point wiring drawings (or the customer

—owned subslalion,

2.6.3. CenlorPoint Encrgy requires specilic ests which are (o be conducted by the customer (o verily

27

28

the proper oporation and coordination of the customer-owned substlation protoction and
control cquipment (scc Article 16 of this spocification).

CenterPoint Energy reserves the right to refuse to energize anyv customer-owned substation which
fails to meet this specification.

The customer will coordinale the encrgization and oporation of their high vollage lacilitics with
CenterPoint Encrgy’s Real Time Operations (RTO) Depariment per ConterPoint Encrgy’s
“Transmission & Substation Oulage and Clearance Coordination Procedurcs™ document,

During cnergization of new or cxisling cquipmont, the customer shall not disable a single level, or
multiple levels, of protection that results in ne protection for an energized element, such as, a
trangmission linc, 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 customer shall immediaicly notily the RTO Svsiem Controller (281-894-0491) of a

2.10.

2.11.

2,12,

proteetive rolay that is not functional (such as a “CPU Failure™ alarm) or when a proteclive
relay is found powcered down, or out of service (such as nol cnabled), for an encrgized
clement,

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

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 davs-a-week, 24 hours-a-day, 363 davs-a-vear. Site access,
site operating procedures and road access to the customer-owned substation by CenterPoint Energy
personngl should be considered when delermining the substation location,

When terminal blocks and other connections permit, ring longuc lugs shall be used instcad of spade
or slab-on lugs.

3. CENTERPOINT ENERGY SYSTEM CHARACTERISTICS

3.1. CenterPoint Encrgy’s phasc rotation is designaled C-B-A counter-clockwise and the cusiomer shall
phase equipment accordingly. Connection of the customer’s H1-H2-H3 power transtormer leads to
CenterPoint Energv’s C-B-A, B-A-C or A-C-B phases, respectively, 1s recommended.

32, The CenlerPoint Encrgy’s systom operaling vollage 18 138KV (L-L)/79.7kV (L-G) +/- 3% lor
conlinuous oporation and 138kV (L-L)Y79.7kV (L-G) +3%/-8% lor cmergoncy conditions.  Actlual
sicadv-stale operational vollage varics around the CentorPoint Encrgy (ransmission sysiom nctwork,
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3.3.

3

3.0.

but lacilitics with a mcans (o rogulate the 138 KV transmission sysiem are Lvpically used Lo control
the voltage 1o be no more than approximately 142 kV (L-L)/82 kV (L-G) Lo provide a margin [rom
the maximum 143kV (L-Ly/83.7 kV (L-G). Dynamic conditions may be ecncountored which resull in
vollage execoding this range. Al a minimum, customer is required Lo design 138kV gubstation
lacilitics that are raled for the emergency operating voltage range stated above. For the purpose of
the degign and rating of the substation and cquipment, il shall be assumed that the maximum
conlinuous nogative scquence component of the voltage at the 138 kV bus 1 2% of the posilive
scquence voltage. Soo Sub-Articles 3.4, 3.5, 4.9 and 7.1.4 of this specification for additional relevant

informaltion.

Only instrumont transformoers, surge arroslors, station service vollage transformers, goncralor siep-
up transformers for generators without co-located non-auxiliary load, and autotransformers are
allowed to be connected phase-to-ground en their 138 kV primary terminals.

As the independent system operator (ISO) for the ERCOT Region, ERCOT is responsible for
maintaining frequency, which i1s nominally 60 Hz. Refer toe ERCOT {(www.ercot.com) Nedal
Operating Guides and Protocols for information regarding frequency regulation.

CenterPoint Encrgy suggests the customer al a minimum ulilize the “voltage ride-through™ dosign
criloria bolow when designing and sclocling process and control oquipmont. (Note: Thig design
crileria do not superscede any regulatory vollage ride-through roquircmonts).

S When the point of interconnection bus voltage is below 0.3 pu, the minimum ride-through

time is 0.15 scconds.

L
ey

When the point of interconnection bus voltage 1s at or above (1.3 pu, the minimum ride-
through time 15 0.2 scconds.

Multiple-shot, staggered, vollage-supcrvised, automaltic reclosing is wlilized on the ConterPoint
Encrgy trangmisgion gysiem. The [rst aulomalic reclosing atlempt for a CenlerPoint Encrgy
transmission ling Lvpically occurs approximalcly onc sceond afier initial trip. The number of
aulomatic reclosing allompts varios, bul the total duration of the automatic reclosing sequence 1s
typically onc minule. The customer shall coordinale opcration and protection of cleetric motors,
computers and other cquipment accordingly,
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4, ELECTRICAL DESIGN CRITERTA
4.1.  The minimum acceplable clectrical design characieristics for 138 kV lacilitics and cquipment arc
listed below:

Transformer winding impulsc lovel 350 kV BIL

Bus and swilch insulators, and apparatus 630 kV BIL

bushings (i.¢. circuil broaker bushings,

transformer bushings, coupling capacilors,

capacilive vollage transformers (CVT), current

transformers (CT), potential transformors (PT),

surge arroslors cle.)

Bus and switch insulators lcakage distance 132 in. lcakage distance (cquivalont 1o
extra creep 6530 kV BIL or 750 kV BIL).
Additionally, insulators may require
‘coating” 1n seme areas of the system to
minimizg the likelihood of Nashover,

Apparatus bushing leakage distance {circuit 92 in. creep (equivalent to 630 kV BIL —

breaker bushings, transtormer bushings, CVT,  light contamination levels). Additienally,

CT, PT, surge arresters etc.) apparatus bushings may require ‘coating’
i1 some areas of the system to minimize
the likelihood of flashover.

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

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

spacing at croessover 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 msulated customer-ownad substlation configured in a *ring bus”, “double-breaker, double-bus’
or ‘breakor-and-a-hall™ arrangement equipped with transmission ling protective relaving (“Tull loop™)
or an air insulalcd customer-owned substation configured in a ‘loop linc lap™ arrangement withoul
trangmission ling protective relaving (Cloop tap™) are allowed by CenterPoint Encrgy (sco Figure 2
through Figurc 7). *Ring bus™ conligurations with morc than six broakers shall nol be considered.

4.3, Customer-owned substations with aggregated load equal to or greater than 75 MW shall be
confligurcd as “Tull loop™. Customers shall convert any cxisting substation to “lull loop™ il any (uturc
load addition incrcasos aggregale load o 73MW or morge,

4.4. Based on the customer-owned substation configuration, equipment in the substation that could be
subjected to transmission line lead flow current (circuit breakers and discennect switches, bus work,
conductors or any series-connected, current carrving devices, such as, free-standing current
transformers, protective relays, instrumentation, or hardware within the ring bus or transmission line
breaker-and-a-half bav) and Incoming transmission line positions {transmission line disconnect

CENTERIPOINT ENERGY

HOUSTON, 1X

19 1/3:2024 Update to VIZL in 3.5 and minor edils Var Var 'M
18 9:8:2023 Updates to various scctions Var Var PM WRITTEN 4:9:74 I C. Reid
17 9/2:2021 Update seclions 4 & 11 Nar Yar (GAC CHECKED 441074 L. (5. Pond
16 83207 Update Sections 8 & 9 tor Telecom CWM | Var MDT3 APPROVTED | 7417774 C. 8 Kavser
15 115162015 | Updates Var Var DIS Page 6 ol 46
NO DATE ITEMS REVISED BY | <n APP SPECIFICATION No. 007-231-14

103




Docusign Envelope 1D: 06EG55F E-268A-44BD-BA9D-54BDF 7F3F5FE

swilches, linc (raps, cic.) shall have a minimum continuous current raling of 4000 A and shall have
an ovcrload capability of 110 percent of rated current for 2 hours, unless otherwise specilicd by
CenlerPoint Encrgy. The cquipment in the cusiomer-owncd substation thal is nol subjecied Lo
trangmission ling load Mow current 18 not required o be 4000 A minimum. However, operational
scenarios agsocialed with certain cquipment outages could exist thal would resull in transmigsion line
load current Mowing on cuslomor inigrnal lings or buscs (customer site intornal “loop ling™ or
customer site internal “loop bus™) and potenually overload the customer’s cquipment 1171t 15 rated less
than 4000 A, Therelore, ConlerPoint Encrgy suggosts that any customoer sile miornal ‘loop ling”™ and
customer sile mtornal ‘loop bus’ {excopt customer site internal “radial’ ling or customor translormer
bus connections) be 4000 A minimum (scc Figurc 2 through Figurc 7). For customer-owned
substations connccling to four or morc ConlerPoint Encrgy 138 kV (ransmission lincs, conlacl
CenterPoint Encrgy lor the required cquipment raling,

CenterPoint Energy CenterPoint Energy
network transmission ling network transmission line

ps [ transmission line
lzad flow
current

cp*

1
1
W/ I
oA A A g
L Y
Tt Mooy \r’ T2

Alternative ‘a’ customer 138 kY substation (“loop tap™)

2 circuit switchers with 1 or 2 transformers and circuit breakers

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

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

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

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

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

Figure 2
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CenterPoint Energy
network transmission line

DS transmission line
load flow
current
B CB C cB
transmission line
laad flow
DS current DS
Ds”
&
DS DS
ol
1 L) .1 A ¢
T \V.r \”; \V.r \V.r T2

Alternative ‘b’ customer 138 kV substation {(“loop tap™)

CenterPaint Energy
network transmissicn line

2 circuit breakers with 1 or 2 transformers

CPB = circuit breaker
DS = disconnect switch

= Kust 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 disconnect switch is installed
and is ‘normally opery’.

Figurc 3
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CenterPoint Eneigy
network transmission fine

CenterPoint Energy
network transmission line

CB

A

transmission line
load flow
current

CB

transmission line
load flow
DS current

Ds*

Ds

\\ A A
S
T N N T2

Alternative '¢’ customer 138 kV substation (“full loop™)
3 circuit breakers with 1 or 2 transformers

CB = circuit breaker
DS = disconnect switch

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

Sy O
Lo ]
o

All disconnect switches only have arcing horns, Circuit switchers are not
used for manual switching of the netwaork 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 0S is ‘normally open' or
‘normally closed’ depending on customer operating preference.

Figure 4
CENTERPPOINT ENERGY
HOUSTON, X
19 1/3:2024 Update to VIZL in 3.5 and minor edils Var Var 'M
18 9:8:2023 Updates to various scctions Var Var PM WRITTEN 4:9:74 I C. Reid
17 $2:2021 Update seclions 4 & 11 Var Var GAC CHECKED 4410474 L. G. Pond
16 83207 Update Sections 8 & 9 tor Telecom CWM | Var MDT3 APPROVTED | 7417774 C. 8 Kavser
15 115162015 | Updates Var Var DIS Page 9 ol 46
NO DATE I'TEMS REVISED By «n APP SPECIFICATION No, 007-231-14

106




Docusign Envelope 1D: 06EG55F E-268A-44BD-BA9D-54BDF 7F3F5FE

CenterPoint Energy

network transmission line

CenterPoint Energy
retwark transmission line

CB

CB

A

transmission line
load flow

load flow

transmission line

Ds

DS

Alternative ‘d’ customer 138 kY substation {(“full loop™}

T2

4 circuit breakers with 2 transformers

CB = circuit breaker
DS = disconnect switch

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

Ali 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 transimission line sections.

Figure 5
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trensmission line
load flow

DS | €——>
| CenterPoint Energy
i network transmission line

-

DS

™

D3

—

4 circuit breakers with 2 transformers

CB = circuit breaker
DS = disconnect switch

D3
Ds
T2

Alternative ‘e’ customer 138 KV substation (“full loop™)

m— Must have a continuous current rating of 4000 A minimum

—— Can he less than 4000 A

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

network transmission ling sections.

>

CenterPeint Energy
network transmission line

1
1
1
1
1
1
El
1
1
I
1
I
I
I
I
I
I
1
1
1
1
1
1
1
I
1
I
1
1
1
1
1
1

Figurc 6
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CenterPaint Energy
network transmission line

customer site
internal ‘loop line’

CenterPaint Energy
network transmission line

Ds transmission line
load flow
g [CB CB
transmission line
foad flow
DS

Ds”

f#

customer site
internal ‘loop line’

* possible
A\ transmission line ¥
\\ lead flow ,’

~ -
Ds
T2

[ p——
st have a continueus current rating of 4000 A minimum
—— Gan be less than 4000 A

Any customer connaction from the "full loop”™ substation or “loop tap”
substation to the customer's transformers, customer buses, or customer
lines {i.e. customer plant internal ‘loop lines’, etc.) are not required to be
4000 A minimum. However, operational scenarios after a scheduled
outage of equipment in a customer substation could exist that would result
in transmission line load current flowing on customer site internai lines or
buses {customer site internal Yoop line’ or 'loop bus'} and potentiaily
overload the customer's equipment if it is rated less than 4000 4.
Therefore, CenterPeint Energy suggests that any customer site internal
‘loop line” and customer site internal ‘loop bus’ (except customer site
internal ‘radial’ line or customer transformer bus connection) be 4000 A
minimum.

Figure 7

4.5, The 138 kV customer-owned substation shall be designed for a short circuit current of 63 kA rms
svmmetrical, with X/R ratio of 17, unless otherwise specified bv CenterPoint Energy.
4.6, 138 kV customcr-owned substations which are connocled direclly into or located within 2 milcs
cloctric distance of a CenterPoint Encrgy 138 KV subslation that is dosigned lor a shorl circuil current
of 80 kA rms symmeirical, must be designed o the same shorl circuil current of 80 kA rms
symmetrical, with X/R ratio of 17, unless othorwise explicitly speeificd by CenierPoint Encrgy.
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4.7,

4.8

4.9.

4.10.

4.11.

4.12.

4.13.

The application of key interlock svsiems is nol permitied on customer-owned substation 138 kV
oquipment.

The customer’s conneeled load, goneration and cquipment shall be designed and oporalted to adhere
to the reccommended harmonic limits of TEEE 319 and limits of vollage (lucluations and associaled
light Micker of TEEE 1433,

The customer shall not, without CenterPoint Energy’s consent, connect or operate equipment that
produces voltage tluctuations, interference or distorted wave forms that adversely affect service to
other customers or that mayv be detrimental to the CenterPoint Energy transmission svstem. Such
equipment includes, but is not limited to, motors, arc furnaces, capacitor banks, etc. The customer 1s
obligated to provide load and equipment information {i.e., load magnitude, peak lead, load profile,
amount of self- serve generation, load characteristics, motor starting data, load increase) for
CenterPoint Energy interconnection study and development of interconnection requirements.
CenterPoint Energy mayv require the installation, on customer’s side of the meter, of suitable
apparatus or other equipment designed specifically to reasonably limit such adverse effects.

The customer-owned substation ground mat shall be designed lor a short ¢ircuit current of 63 kA rms
symmeclirical with X/R ratio of 17 and duration of (.25 scconds and comply with TEEE 80 and TEEE
C2 (NESC). Ground mal conncelions shall comply with TEEE 837, unless otherwise specificd by
CenterPoint Encrgy.

138 kV customer-owned substations which are connected directly into or located within 2 miles
cloctric distance of a ConlerPoint Encrgy substation that is designed (or a short circuit current of 80
kA rms svmmetrical, shall design the ground mat for a short circuit current of 80 kA rms svmmetrical,
with X/R ratic of 17 and duration of 0.23 seconds and comply with [EEE 80 and IEEE C2 (NESC).
Ground mat connections shall comply with IEEE 837, unless otherwise specified by CenterPoint
Energy.

The customer-owned substation direct lightning stroke shielding design shall comply with 1IEEE 998.

The customer shall refor 1o the current ConterPoint Encrgy LarifT (or retail dolivery service rogarding
additional information portaining 1o load balance, inlcrmiticnt cloctrical loads and limilalions on
adverse clfeets, cquipment sensitive 1o voltage and wave [orms, change in retail customer’s oleetrical
load, power lactor, and Lesting ol relail customer cquipment.

5. STRUCTURAL AND MECHANICAL DESIGN CRITERIA
3.1. The customor shall provide a complete structural and loundation design package flor the dead-end
structurcs (supporting the CentorPoint Encrgy transmission lincs conneeled o 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 profcssional engincer regisiered in Texas and
shall include dosign rolorencos/codes, compuler analvsis, momber dosign, conncelion design,
foundation design, so1l report, structural and loundation drawings, and all other mflormation that
documents the design of the structure(s). ASCE 113, 2™ Edition may be used flor guidance in the
design of structures inside the customer-owned substation.
3.2,  CenterPoint Energy transmission structures designated for CenterPoint Energy use shall be used
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exclusively by CenterPoint Encrgy and will not be used to support customer cquipment including
customer-owned genorator loads.

Design shall be based upon loadings realistically combined 1o cause the most unlavorable cllecl upon
the structurc or component. The loads and overloads specificd in Sub-Articles 5.4 and 3.3 of thig
specification must be usced. 10 the ATSC LRFD method is uscd, the structure must have a sccond order
clastic analysis (also called a Geomelric Nonlincar Analvsis).

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

The minimum aceoptable structural design loading eriteria shall be the more severe of the following
two cascs (note the cases incorporalc loads up to a 307 horizontal anglo):

1. Casc 1 - Iee with Concurrent Wind Loading: Reference specification TEEE C2 (NESC);
minimum allowable strength factors per Section 26, Table 261-1; loading requirements per
Scetion 25, Rule 250 B and Table 230-1; and loading components (o be applicd (o the structure
shall be according to I'igure 8 of this specification. The static wire and phase wire loads shown
in Casc 1 include the required overload faclors. The 9 psl wind on the structure must include
a 2.30 overload (22.5 psf) with the appropriate force coefficient (Cp) for each structural

member.
* Transwerse
—_— |
—_— Longitudinal
Wind S - .
Direction ’ L . * ot
) — — —p
5 Tt Tt Tt | g
- Il Y ¥ ¥ l 1
T T T

Wind and Ice lcads are specified in Section 25 of |EEE C2

Static wire Phase wire
8= 10.5 kipsfwire Ti=23.0 kips/phase longitudinally
longitudinally
St = 6.7 Kips/wire Tt = 14.4 Kips/phase transversely

transversely
Sy = 0.5 kipsfwire vertically T« = 1.5 kips/phase vertically

CASE 1 - Tece wath concurrent Wind T.oading — Overhead
View Stalic wire and Phase wire loading component
(The statie wire and phase wire loads shown inelude the required overload factors)

Figure 8

3352, Case 2 - Extrome Wind Loading: Reference specification; TEEE C2 (NESC) Scetion 23, Rule

230.C; minimum allowable strength Cactors per TEEE C2 (NESC), Scclion 26, Table 261-1;
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and magnitude and direction of static wire and phasc wirc loading componcents o bo applicd
(o the structure shall be according Lo Figure 9 of this speeification, The static wire and phasc
wire loads shown in Casc 2 mclude the required CenterPoint Encrgy overload factors. The
wind on structure loads 1s applicd in the Trangverse dircetion and must include a 1.1 overload
factor, CentlorPoint Encrgy will provide the designated Extreme Wind velocity Lo be used al
the site. Structural moember shape (actors shall be used from ASCE 74,

l%h Transverse

—
) —_— Longitudinal
Wind 5 N .S
Directicn ’ L vt
" — . ] S
5 T Tt Tt 1 g
”- 1 l ¥ ¥ ] l 1
Ti Ti T

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 latest version

Static wire Phase wire
Si=12.0 Kipsfwire Ti=22.0 kips/phase longitudinally
longitudinally

5t = 5.5 kips/wire
transversely
Sv = 0.5 Kipsfwire vertically

Ti=10.5 kips/phase transversely

Tv = 1.5 kips/phase vertically

CASL 2 - Ixtreme Wind Loading — Overhead View
Static wire and Phase wire loading component
{The static wire and phase wire loads shown include the required overload tactors)

Figure Y

3.6. Therequirements for dead-end structures are as follows:

5.6.1.

Customer shall design all attachment peints to ensure that sufficient electrical clearance 1s
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,
suspension insulators, dead-end clamps and phase wire terminal fittings with NEMA CC 1
standard four-hole terminals {0.3625 in. diameter holes, 1.75 in. centers) for attachment to
the first item of equipment or bus in the customer-owned substation. CenterPoint Energy will
alse furnish stirrup clamps or other similar devices (such as a bar on the NEMA pad that 1s
used with ACSS conductors) on the phase wires as required for connection of surge arresters
and potential transformers. Customer will provide a grounding conductor from the customer-
owned substation ground mat, up the dead-end structure, to the static wire pull-off plates.
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CenterPoint Encrgy will furnish, own and maintain all nccesgsary fitlings lor iorminating the
stalic wire and flor conneeting the static wire 1o the customor provided substation ground
conductor al the static wire pull-ofT plaics including the tower fillings, dead-end clamps and
slatic wire lerminal fillings for allachment o the customer provided substation ground
conduclor.

6.2. Customer shall provide pull-ofT platcs (or terminating the phase wires and static wires which

will accommodate a minimum of 1 in. pin. All pull-off plates must satisfy Equations 4.6-1
and 4.6-2 m ASCE 10. Details for division of owncrship shall be in accordance with
CenterPoint Energy Drawing 004-241-04 Customer-Owned Substation Line Termination
Standard.

The height of the dead-end structure’s phase wire attachment shall be in accordance with the
National Electric Safety Code (IEEE C2) or 40 ft. whichever is greater, unless otherwise
specified by CenterPoint Energy. The static wire height at attachment shall be at a sufficient
elevation and position te provide a shield angle to the cutside phase wires of 30 and 43°
between two adjacent static wires (see IEEE 142).

6.4.  ConterPoint Encrgy will determing i the installation of [iber oplic cable is required lor

transmigsion ling protcclive rclaying andfor control purposcs. The [iber oplic cable
installation will normally be mnstalled undorground (rom the transmission line prolective relay
requiring [iber oplic communication (i.c., relay located in the substlation control cubicle) Lo
the basc of the first ConterPoint Encrgy lransmission line structure outside the subslation.
Howover, should an ovorhead installation be required, additional loadings will be imposcd
on the customer’s dead- ond structure.  Additional design information concerning the fiber
optic cable will be supplicd by CenterPoint Encrgy when overhead lber oplic cable is 1o be
uscd. The conneetion for the fiber optic cable is tvpically at least 8 foct from the nearcst phase
wire, Ilan overhead installation is required and the (iber oplic cable cannot be accommodated
on the dead-end structlure, a single pole must be installed in the customer-owned substation
to transilion the fibor oplic cable from ovorhead o underground.

5.6.5.  If multiple dead-end bays are installed that share a middle celumn or support, the support

must be designed to withstand the loads from the adjacent circuits.

When high-side (138 kV) metering 1s utilized, the customer shall design, provide and install stands
for mounting CenlorPoint Encrgy (urnished instrumont (ransformers (poiential and current
transformers). The customer shall alse design and build foundations to support the stands and
ingtrument transformers, The designs shall be in accordance with Sub-Articles 5.1- 5.4 of thig
gpecification. The extreme wind speed defined in section 3.5.2 shall be used with an appropriale
member and cquipment shape (actor. The mstrument translormer parameters Lo bo used lor the design
of th¢ instrument translormer stand arc indicaled on CenterPoint Energy drawing 171-190-06. Since
the instrumoent transformer may change in the future, the stand mounting surface for the instrument
transformer must be adjustable or use grating 1o accommodate divorse mounting boll paticrns. 1M a
grating is used for the stand mounting surface flor the instrument (ransformer, washer plaics of
sulTicicnt sive and thickness Lo load up 4 bars must be used on top and botlom of the grating. Design
calculations showing the load transfer from the boll to the washer plates (o the barg to the column
must be provided. The customer is rospongible for providing the bolis and washer platcs. The
customer will design a mounting stand and (oundation (or the hurricane wind spoeds and overloads

CENTERIOINT ENERGY
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from Sub-Article 3.5.2 of this specification. I the AISC LRFD mothod is used. the struciure must
have a sccond order ¢laslic analysis (also called a Goomelric Nonlincar Analvsis). The cusiomer
shall limit the horizontal deflection of the potential transformer and current transformor stand at the
ingtrument mounting height (o the mounting height divided by 100. The wind spoeed used (or the
defllection limit shall be 80 mph.

6. SLTECRITERIA

6.1

Sile preparation and plot plan drawings shall be submitied to CenterPoint Encrgy [or comment.
Facilitics that must be shown on this drawing include: dimensions of the customer-owned subslation
gile, accoss roadways, space between the customer-owned subslation and access roadways, and
drainage [catures such as culverts, ditchos and detention lacilitics (il required). Relor to Sub-Article
14.1.1 of this specification.,

6.2.  The customer shall stake the location of the dead-end structures according to Figure 10. The owner
of th¢ substation must submil drawings/documents speeific to their substation o CenterPoint Encrgy
n accordance with Article 14 of this specification. The drawings required by Sub-Articles 14.1.1 and
14.1.3 of this speeification should show the customer’s desired location for CenterPoint Encrgy
phases. CenterPoint Energy will review this information along with the customer-owned substation
location and CenterPoint Energv transmission line tower location and determine if the customer’s
desired location for ConlerPoint Encrgy phases can be achioved.
CENTERIPOINT ENERGY
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5 — CUSTOMER TO STAKE DEADEND
RACKS AT THESE LOCATIONS
Siaking Requirements for Typical Customer Substation
Figure 10
6.3.  An all-weather access roadbed capable of supporting heavy construction vehiclos shall be provided
to the customer-owned substation. The arcas within the customer-owned substations that necd to
support heavy vehicular traffic should conform to AASHTO H20 loading.
6.4.  Access for ConterPoint Encrgy o attach ils transmission ling wires Lo the customer-owncd subslation
dcad-cnd structurcs shall be provided by cither:

6.4.1. A 23 ft wide, leveled, and unobstructed access outside the customer-owned substation site
from a main road to the CenterPoint Energv 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.

6.4.2.  A23 1t wide access inside the customer-owned substation from the substation access gate (20
fl. wide minimum} to the (ront of the dead-cnds with substation (encing a minimum of 25 Ml
from the attachment point.
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6.5, Accoss and spacc shall be provided lor installation and (uture replacement of high voltage cquipment
including melering instrument transformers.

6.6,  The design clevation of the customer-owned substalion sile, cquipment and control cubicle should
takc into consideration locatling cssential componcenis above Tood and storm surge lovels.

7. HIGH VOLTAGE FQUIPMENT

7.1.  Therequirements for power transformers arc as (ollows:

7.1.1.

7.1.2.

7.1.3.

7.14.

Transformers serving load shall have a delta winding for connection to the 138 kV system.
Power transformers shall conform to 1IEEE C37.12.00. Power transformers should be
equipped with sudden pressure and low oil level detection devices.

Power transformers shall have a minimum of two 600:3 A multi-ratio bushing current
transformers (BCTs) per 138 kV bushing. Each BCT shall have 1IEEE C37.13 accuracy C400
or beuer. Where applications require additional BCTs and/or dilferent ratios, CenicrPoint
Energy shall provide ratios to support equipment purchase schedule. The secondary resistance
ol power transformer BCTs ghall not exceed 0.0025 ohms per turn. The power translormer
BCT secondary rated continucus current shall be 10 A minimum. The power transformer BCT
raling (actor (R.F.) shall cqual 2.0.

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

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

7.2, Therequirements for circuit breakers arc as lollows:

7.2.1.

7.22.

Circuil breakers shall be of the three-pole, ouldoor type, 138 KV nominal, in accordance with
TEEE C37.04,

For a “full loop™ customer-owned substation, “loop tap™ substation, or a substation arranged
for tuture “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 1solated capacitor bank current switching capability
of 600 A,

For customer-owned subslations connceling 1o four or morc 138 kV CenterPoint Encrgy
transmisgsion lingg, circuil breakers may bo roquired 1o have a higher continuous rating, The
three-phase symmelrical short ¢ircuil curront intcrrupling capability of all 138 kV circuil
breakors shall be 63 kA rmg symmetrical, The rated interrupting time of all 138 kV circuil
breakers shall be three cveles or less. Tn some applications, the installation of TRV shaping
capacilors may be required in order o achicve the circuil breaker interrupling capabilily off
63 kA rms symmeotrical for ling (aults. CentorPoint Encrgy shall determing the placoment of
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7.2.3.

7.24.

7.2.5.

7.2.0.

7.2.7.

7.2.8.

7.2.9.

7.2.10.

TRV shaping capacilors, when required for line faults.

Each 138 kV circuit breaker shall be cquipped with two 4000:5 A multi-ratio BCTs per 138
kV bushing. Each circuil breakor BCT shall have a relaying accuracy class of C800 on the
4000:3 A (ap in accordance with TEEE C37.13. The sccondary registance of the circuil
breaker BCT shall not execed (.0025 ohms per turn. The circuit breaker BCT sccondary rated
continuous curront shall be 10 A minimum, The circuil breaker 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 continuous 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 2000:5 multi-ratio BCT's
1n an existing substation while maintaining the design capability for 4000 ampere operation
in the tuture). Each replacement or addition 138 kV circuit breaker shall be equipped with
two 3000:3 A multi-ratio BCTs per 138 kV bushing. Each circuit breaker BCT shall have a
relaving accuracy class of C800 on the 2000:5 A tap (equivalent to C1200 on the full ratio
3000:3) in accordance with TEEE C57.13. The socondary resistance of ¢ircuit breaker BCTs
shall not exceed 0.0023 ohms per turn. Circuit breaker BCT secondary rated continuous
currcent shall be 10 A minimum. Circuit breaker BCT raling lactor (R.F.} shall cqual 2.0.

Two trip circuils shall be provided with independent 123 V DC control circuits. 11 two trip
coils operale a single armature, both coils shall be designed or marked in such a way as o
prevent their being connceted in a manner thal would resull in the circuil breaker not ripping
in the ¢vent that both coils are energized simullancously.

Trip circuit or close circuit DC current shall not exceed 15 A (instantaneous and steady state)
for the circuit breaker trip or close circuit. If electromechanical protective relavs 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.

The DC negative of a trip circuit shall not be luscd or use a circuil breaker inside the circuit
breaker control cabinet.

Surge suppression shall be provided on cach trip and closc coil. Roleronce CenlerPoint
Encrgy 007-400-02 Specilication for Remote Telemetry of a Cusiomer-Owned Facility.

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

Circuit breakers with air closing mechanisms shall have stored energy for at least 5 close-
open operations. Circuil breakers with spring closing mechanisms shall have the spring
charging motor circuit connected to a 123 V DC battery source utilizing a DC supply cable
dedicated for this purposc. Vollage rollover from AC to DC shall not be installed lor the
gpring charging motor ¢circuit lor circuitl breakers.

Gas circuil broakors shall have low SF6 gas pressure alarm and close inhibit contacts.
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7211

7.2.12.

The customer shall indicale on the relay and melering onc-ling diagram whether the low
SF6 gas pressure wiring is sct lo "BLOCK TRIP™ or to *“AUTQ TRIP” the ¢ircuil breaker,

Circuil broaker internal lime dolay circuilry for reclosing shall not bo utilized. Exicrnal time
delaved automatic reclosing, when utilized, shall be wired/connceted dircelly to the circuit
breakor cloge circuil. External time delay for the circuil breakor closing circuil ig (o bo provided
by the automalic reclosing scheme.

The circuit breaker internal close and trip circuits shall not go through a “local/remote’ control
switch in 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 is wired in series with the close and trip circuits must be ‘shorted out” or “by-

passed’.

7.3, Therequircmoents lor air break swilches arc as lollows:

7.3.1.

Transmisgsion linc disconnoct switches and all disconneel swilches in the customer-owned
substation ‘loop” shall be of the outdeor, three pole, gang operated tvpe rated 145 kV nominal,
and shall have minimum continuous current rating of 4000 A, an overload capability of 110
percent of rated current for 2 hours and a rated minimum withstand capability of 164 kA peak
for at least 1.3 seconds. Disconnect switches that are not in the substation ‘loop’ (ie.,
transformer high-side disconncet switch) may be rated (or less than 4000 A continuous, bul must
have a rated minimum withstand capability of 164 kA peak. The switch air gap BIL shall
coordinale with the BIL rating of the swilch insulators. For customer-owned substlations
connecting to four or more CenterPoint Energy 138 kV transmission lines, contact CenterPoint
Energy for the required rating of switches.

Transmission line disconnect switches are required for all substation tvpes.

“Loop Lap” substations must be confligured and designed with cquipment o permil swilching
for the schoduled oulage of cither transmission ling section withoul intcrrupling scrvice Lo the
customer’s load. Anintcrrupling dovice attachod 1o a disconneet swilch in a“loop tap™ substation
for transmisgion ling load breaking, loop switching or ling dropping is not aceeplable,

CenterPoint Energy does not require any 138 kV disconnect switch auxiliary contacts except as
indicated 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 mav be installed if desired.

7.4, The requirements for surge arrestors arc as follows:

7.4.1. Surge arresters must be installed on 138 kV power transformers and in the substation on the
incoming transmissien line positions to protect substation 138 kV equipment including 138 kV
coupling capacitors, line traps, instrument transformers, circuit breakers, etc.

7.4.2.  All surge arresters shall be metal oxide tvpe, 108 kV class mimmum, with a mimmum
required maximum continuous over-voltage (MCOV) rating of 88 kV. The minimum
required energy absorption capability is 7 kilojoules/ kV of MCOV rating. The surge arrester
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7.4.3.

must have a minumum roquired pressurc relicl capability of 63 kA rms symmctrical (or short
circuil current rating of 63 kA rms svmmetrical). In addition (o mocting the ConterPoint
Encrgy minimum roquircments, a surge arresior with well-designed dircetional prossure relicl
porls can providce a bonefil. Tn the cvont of a surge arrcsior internal short circuil, a surge
arrcsier with well-designed dircctional pressure relicl vent ports, and with the vent porls
poinicd in the appropriale dircclion, can minimizg the possibility that the ionized gas cmilicd
from the surge arrcsier will propagalc into a multiphase (ault and can minimizg the possibilily
ol the ionized gas, and possibly other maicerials emitled (rom the surge arresier [rom causing
damagc 1o other cquipment,

All 138 kV surge arresters must be connected with a copper bond wire from the boliom Nange
of the arrester te the substation ground mat. If the customer desires to allow for grading /
leakage current monitoring, the surge arresters mav 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 ammeicr reading can be laken. The independent, insulaled ground lecads should be
adequately marked to indicate A, B, and C phases.

7.5, Thoroquirements for coupling capacitors or CVTs and line tuncrs are as (ollows:

7.5.1.

CenlerPoint Encrgy shall specifly vendor and vendor sivle number for the coupling capacilor
or CVT devices that arc used lor transmigsion ling protective rolaying or ConterPoint Encrgy
supcrvisory conirol and data acquisition (SCADA) romoie (olemetry moniloring ol
CenlerPont Encrgy transmission lincs according Lo CenlerPoint Encrgy provided bill of
malcrials. ConlerPoint Encrgy shall specily vendor and vondor stvle number for the ling tuners
that ar¢ uscd for trangmission ling prolcclive relaving according Lo ConterPoint Encrgy
provided bill of materials.

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
minimize 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 atfect the bandwadth.

The coupling capacitor or CVT shall not be used to structurally support the line trap. Refer
o Sub-Article 7.6.3 of this specification,

7.6.  Therequirements for line traps arc as lollows:

7.6.1. CenterPoint Energy shall specify vendor and vendor stvle number for line trap devices that
are used for transmission line protective relaving according to CenterPoint Energy provided
bill of materials.
7.6.2. The linc 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 trap shall not be structurally supporicd by a coupling capacitor or CVT. Reler to
Sub- Arlicle 7.5.3 of this specilication,
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8. NTROL CUBICTLE

8.1

8.2.

8.3.

8.4.

8.0,

8.7.

8.8,

The control cubicle shall be a permancnt, weatherproofl structure construciod on a conercle
foundation and scheduled for complelion well in advance of the remainder of the substation to allow
for adequale check out and testing. The ambicnt conditions inside the control cubicle shall not exceed
32°C (90°F) and 83% relative humidity. Adequate lighting shall be provided.

Wall spacc for molering boxes shall be provided in accordance with Sub-Article 9.1.3.1 of thig
gpocification.

Il ConterPoint Encrgy has specificd that transmission ling protoctive rolaving with power ling carrier
and/or [iber optic communication is ulilized, power ling carricr transmitler/recciver scls shall be
procured by the customer accerding te CenterPoint Energy provided bill of material and/or the
customer will provide wall space or (loor space flor a CenterPoint Encrgy provided (1ber oplic cable
distribution box.

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

A soparate 120V AC, 20 A circuit shall be provided to cach of the following: (a) onc of the melering
boxcs, (b) the power ling carrior oquipment location, and (c) the SCADA RTU cabinal (sco
CenterPoint Encrgy 007-400-02 Specification for Remols Telometry of a Customer-Owned Facility).

Onc 120 V AC, 20 A oullct for protective rolay tosting cquipment shall be located near the
transmission line protective relays in the substation control cubicle.

A separate 130 V DC, 15 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).

I ConterPoint Encrgy transmission ling (aull location traveling wave svsiom (TWS) cquipment is 1o
be installed, ConterPoint Encrgy will provide requiremenis.

9. METERING FOUIPMENT

9.1.  Therequircments for metering arc as follows:
9.1.1.  Any part of the metering svstem that 1s installed by the customer or his agent shall conform
to ANSI C12.1 at mimimum, unlcss othorwise specificd by CentorPoint Encrgy.
9.1.2.  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 one-line diagram the lecation 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 te the 138 kV substation bus by the customer as specitied by
CenterPoint Energy.
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9.1.3.  Meloring boxes shall be located inside an environmontally controlled cubicle.

9131 Each mciering box ig 30 inches wide, 42 inches high, 12 inches deop, wall mounted
and approximaltely 36 inch from the (loor. Wall spacce 3.0 1. wide and 8.0 (1. high
measurcd (rom the floor with 4.0 (L. (from wall) (ront clearance shall be provided lor
installation and mainicnance ol cach meicring box as illustrated in Figure 11. Mclering
boxcs will be furnished by CentorPoint Encrgy and installed by the customer, The
number of metering boxes will be determined by the metering scheme te be used.

CONDUIT FOR BREAKER 2-1.5” Gl CONDBUITS
CONTACTS (8Y CUSTOMER) _ (BY CUSTOMER) FROM
. CTieTs
R R o
MbA, N u
¢ )\ CONDUIT TO CUSTOMER'S
PANEL FOR 120V AG AND
130V DC DEDICATED CKTS (BY CUSTOMER)

8" X 8" METAL JUNCTION
BOX PROVIDED BY CNP 30;15[5 ;2‘80)( H 24" X 24" BOX

M PROVIDED BY CNP
AND MOUNTED TO METER

PROVIDED -~ AND INSTALLED
BOX IS REQUIRED IF fNNSE% CONMMPOWER CABINET
CUSTOMER 15 NSTALLED

BY CUSTOMER
CONNECTING SPLIT-CORE i CONDUIT TO ChpP
CT METER SYSTEM TELECOM BOARD
{CUSTOMER OWNED
EQUIPMENT)

Typical l_ayout of Meter Boxes
Figure 11
9132, A customer requesting metering data shall provide all conduits and wiring neccssary

Lo conneel Lo a moler comm/power box provided by CenterPoint Encrgy and mounted
on the melering installation.

9133 The customer shall provide a conduit from the CenterPoint Energy telecom board to
the metering comm/power box.

914, CenterPoint Encrgy porsonnel will make all meler conngctions.  For mclcring cquipment
details, consult the CenlerPoint Encrgy projoct represenlalive.

9.1.3.  When high-side metoring s used in a “lull Toop™ allernative ‘¢” or aliernative ‘d™ type
substation {see Figure 4 and Figure 3), the customer shall provide and wire two auxiliary *32a’
contacls from the circuil breaker between the two transmission lings (FA”™ ¢ircuil breaker) and
a gingle auxiliary *52a’ contact for cach of the other two transmisgion ling circuil breakers
(*B” and “C” circuit breakers) Lo the CenlerPoint Encrgy high vollage meicring box. Also, in
a “lull loop™ allernative *¢’” tvpe substlation (soc Figure 4) with two transformer substation,
two auxiliary ‘89a’ contacts shall be provided on the disconnect switch between transformers
and wircd Lo the CenterPoint Encrgy high vollage melering box. ' When high-side molering s
used 1n a “full loop™ alternative ‘e’ tvpe substation (see Figure ), the customer shall provide
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and wirc a single auxiliary *32a” contact [or cach of the other two trangmission ling circuit
breakers (AT, “B’, *C” and D" circuil breakers) Lo the CentorPoint Encrgy high voltage
metering box. When high-side metering 15 used in a “loop lap™ alicrative *b” type substation
(scc Figurc 3), the customor shall provide two auxiliary “89a” contacls from the disconncet
swilch located in the substation bus between the transmission ling conneclions and a single
auxiliary “52a° contact from cach of the circuitl breakers. The cusiomer shall provide and
install cable from these contacts to the melering location (routed via the protective relay
panclg) for “rollover of the melering potential (o a second scl of polential transformers,

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

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

92.1.  Where low-gide metloring 18 used, as determingd by CenterPoint Encrgy, the customer shall
install CenierPoint Encrgy specificd melering instrument translormers in their switchgear.

9.2.1.1. The customer shall purchase and install the CenlerPoint Encrgy specilicd metlering
instrument transformers.

9212 Original certified test data shall be provided to CenterPoint Energy for each metering
nstrument transformer installed.

922, Molering current transformers shall be localed in the incoming main breakor cubicle.
The metering current transformers shall bo ingtallod by the customer,

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

9231 The secondary windings shall be used only for CenterPoint Energy metering.
9232, Potential translormers shall be cquipped with 1 A, current limiting primary fuses.

924, The customer shall install a 1.3 1n. rigid galvanized sicel conduil from cach instrumont
translormer cubicle (o the moler box,

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

926,  The customer shall supply copper ground wire [rom the cusltomor’s swilchgear 1o the
CenierPoint Encrgy meter box.

9.3. Therequirements for 138 kV meiering instrument transformers arc as follows:

9.3.1. When 138 kV metering 1s used, CenterPoint Energy will furnish all 138 kV metering
mstrument transformers (1.e., separate 138 kV ‘free-standing’ current and potential
transformers) required for CenterPoint Energv revenue metering or ERCOT Polled

CENTERIPOINT ENERGY
HOUSTON, X

19 1/3:2024 Update to YVIZL in 3.5 and minor edils Var War 'M
18 9:8:2023 Updates to various scctions Var Var PM WRITTEN 4:9:74 I C. Reid
17 322021 Update seclions 4 & 11 Var Var GAC CHECKED 4410474 L. G. Pond
16 83207 Update Sections 8 & 9 tor Telecom CWM | Var MDT3 APPROVTED | 7417774 C. 8 Kavser
15 115162015 | Updates Var ar DIS Iage 25 ol 46
NO DATE I'TEMS REVISED By «n APP SPECIFICATION No, 007-231-14

122




Docusign Envelope 1D: 06EG55F E-268A-44BD-BA9D-54BDF 7F3F5FE

Scllloment motering (“EPS™).

932, CentorPoint Encrgy will mount the instrument transformers on stands provided by the
customer in accordance with Sub-Article 5.6 of this specilication. The subslation lavoul and
location of the 138 kV melering ingtrument transformers shall incorporaic the requircment of
vchicle access up to the instrument transformers [or installation, (esting and (uture
replacement (1.¢., vchicle acccss not obstrucied by substation bus, cable tray, cle.). The
customer shall furnish flexible connections from the substation bus to the mnstrument
transformers with NEMA CC 1 standard four-holo lorminals (0.3625 in. diamcier holes on
1.75 in. centers). CenterPoint Energy personnel will bolt the flexible connections to the
instrument transformers.

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

9.33.1. For cach sct of current or polential transformer stands, 1.30 in. rigid galvanized stcol
conduit shall be used Lo conncect the individual instrument ransformers Lo a common
junction box for this sct of instrument transformers (i.¢., one common junctlion box (or
cach scl of current or potontial (ransformer stands) localed on or ncar the basc of onc
of the instrument transformer stands. The 1.530 in. conduit shall icrminate within 12 in,
from the top of cach instrument transformer sland. A 2.00 1n. rigid galvanized sicel
conduil shall be used from cach common junction box located al the basc of ong of the
ingtrument transformer stands 1o the melering box,

9332 All 2.00 1n. rigid galvamized steel conduit shall terminate at the base of the primary
metering box. Ne more than four conduits are to be terminated in a metering box.
Contact CenterPoint Energy if additional conduits are required.

9333 Flexible metallic conduit shall be used as needed te complete the installation to the
strument transformers, commen junction boxes, and the metering box{es).

934,  Polential transformers for revenue melering localed in the 138 kV subsiation vard shall be
furnished and installed by CenterPoint Encrgy on instrument transformer stands provided by
the customer. The potential transformers will be rated 80,.500/115-67.08 V [or uscon 138 kV
grounded neutral sysiom 1n accordance with IEEE C57.13,

9341 The potential transformers will have three secondary windings (Le., “X7, “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.

9342 A mimmum 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 separatcly lused at the potential transformer junction box Lo
provide circuit isolation and short circuil proicction; except thal ncutrals shall not be
luscd (brass or copper dummy (uscs required).
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9343

9344

9.3.0.

tad
=]

CenierPoint Encrgy shall supply cablo/conductors for the polential translormers “Y™
winding sccondary conncctions. The customor shall supply cable/conductors (or the
polontial transformors “X7 and “Z” windings sccondary conncetions. The cusiomer
shall pull the CenterPoint Encrgy provided cable/conduciors and customer supplicd
cable/conductors.  ConterPoint Encrgy shall make the potential transformers Y™
winding sccondary conncclions. The customer shall make the polential translormers
“X7 and “Z” windings sccondary conncclions. The polential  transformer
cables/conductors shall bo connccied as shown on CentorPoint Encrgy drawing 581-
300-01 138 kV Potential Translormer Schematic and Wiring Diagram.

The polential translormor primary shall be wye conngcled with a solid ground
connection at the potential transformer location. The potential transformer secondary
windings shall be wye connected with ene 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 te the meter box, as shown on
CenterPoint Encrgy Drawing 581- 300-01 138 kV Potential Transformer Schomalic
and Wiring Diagram. These neutral conductors shall be grounded at the transmission
line protective relay panel and meter box only.

It any 138 kV potential transtormer X or “Z” winding of any phase 1s not used for
any rolaying, SCADA or customer’s cquipment, the sceondary “37 {erminal of any
unused winding must be connected te a conductor that is grounded at a panel in the
control cubicle,

Moloring current tranglormers located m the 138 KV substation yard shall be lurnigshed and
installed by CentorPoint Encrgy on instrument (ranslormer slands provided by customer.,

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

A minimum 16 inches wide, 14 inches high, 6 inches deep current transtormer common
junction box shall be provided and installed by the customer and located at the basc of
one of the current transformer stands.

The customer shall provide a copper bond wire from the ground mal to the case of cach
ingtrument transformer. The wire shall be sized cqual to the ground mat. ConterPoint Encrgy
will icrminate and conncel the wirg al the instrumont transformor case.

10.1. Moersen Forraz Shawmul tvpe A2Y, A2K or A2D or Littelfuse tvpe KLNR luscs shall be uscd lor
fuging of the 138 k'V potential transformers secondary rolaying and motering ¢ircuils of less than 250
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 transformer junction box in the vard except that neutrals shall not
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be Tused (brass or copper dummy (uscs required).

10.1.2. 138 kV polential transformers sccondary Y™ windings shall bo fuscd with 60 A fuscs al the
polcntial transformer junction box 1n the vard except that ncutrals shall not be fused (brass or
copper dummy [uses required).

10.1.3. 15 A fuses shall be used for protective relaving potential branch circuits.
10.1.4. & A luscs shall be used lor ingtrumentation poiential branch circuils,

10.2. Moersen Forraz Shawmul tvpe A2Y, A2K or A2D or Litlelfuse tvpe KLNR fluscs shall be uscd lor
fusing of 138 kV coupling CVT sccondary relaving and instrumentation circuils of legs than 230 V
AC as lollows:

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

10.2.2. 3 A fuscs shall bo used lor protcclive relaving polential branch circuils,

10.3. Moersen Forraz Shawmul tvpe A2Y, A2K or A2D or Littelfuse tvpe KLNR luscs shall be uscd lor
fuging ol rclaying DC circuits of loss than 230V DC as (ollows:

10.3.1. The trip circuit cennection from the control cubicle panel to each 138 kV breaker trip coil
shall be fused with a 13 A panel mounted fuse located on the appropriate control cubicle
panel.

10.3.2. 30 A luscs shall bo used flor the CenterPoint Encrgy SCADA conlrol positive,

10.4. The vollage drop [rom the control cubicle o the trip circuil at the ¢ircuit breakers shall not exeeed
10% ol raled balicry vollage under normal expeclod operaling conditions,

10.4.1.  With outdeor circuit breakers and indoor protective relav and control panels, a routing method
herein called “radial”, shall be used since the dc circuitry to the circuit breakers radiates
outward from the control cubicle. Routing of the conductors 1s from the dc supply to the
protective relay and control 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, de not result in large magnetic coupling
to other control 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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11,

I1.1.

INDGOR DC SUFPLY AND PROTECTIVE RELAY PANELS
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Figare 12

The custemer will procure and own all the protective relavs in the substation. A “‘tull loop™ substation
configuration requires 138 kV transmission line protective relaving {including transmission line
protective relav communication channels), 138 kV transmission line automatic reclosing and local
breaker failure relaving for all 138 kV circuit breakers. CenterPoint Energy will specify in a bill of
materials, as indicated in Sub-Article 11.3 of this specification, the protective relay style numbers for
the multifunction (i.c., 138 kV (rangmission ling protcctive rolaying, circuil breaker automatic
reclosing and local breaker failure relaving) microprocessor 138 kV transmission line protective
rclays. IMthe customer desires o ingtall single function protective relavs that arc dedicated for breaker
failure relaving, then the customer must consult CenterPoint Energy during the development of the
relaying and metering onc linge diagram regarding which relavs CenterPoint Encrgy porsonnel waill
calculale relay sollings, apply the scillings and tost. CeonterPoint Encrgy will specily in a bill of
materials, as indicated in Sub-Article 11.3 of this specification, the manufacturer and protective relay
tvpe for the single funclion protective rclays thal are dedicated for breaker (ailure relaving.
CenterPoint Energy will calculate and implement relay settings for customer-owned 138 kV
transmigsion ling protcetive relays, for singlo Munction protoclive relays thal are dodicaled for broaker
lailure relaving for only the circuil breakers that swilch the CenterPoint Encrgy transmission lines
and (or customer-owned 138 kV relavs installed Lo prevent back- energizing CenterPomnt Encrgy’s
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transmission sysicm [rom gencration installed on the low-gide of customer power transformers.
CenterPoint Encrgy will not consider customer requosts for programing addilional ilems in the
transmission ling protective relay for customors usc (i.¢., relay clements, inputs or outputs, cle.). The
cuslomor may requost information be oxporied from the transmission ling proicelive relay that are
CenterPoint Encrgy’s standard programing of the rolay (1.¢., melering valucs, evonls, relay clements,
inpuls or outpuls, cle.) via a communication port 1o the CenterPoint Encrgy SCADARTU. On acase-
by-casc basig, CeniterPoinl Encrgy may issuc scllings (or other customer-owncd rclavs. In
accordance with Sub-Articles 11.2 and 11.3, and 11.5 of this specilication, the customer will propose
138 kV bug, 138 kV (ransformer proteclive rclay schomes and, for “lull loop™ substation
confligurations, breaker lailure relaying for all circuil breakers that do not switch the CentorPoint
Encrgy transmission lings. The customor shall submit 1o ConterPoint Encrgy the customer caleulaled
rclay sctlings [or, and allow CenicrPoint Encrgy 1o obscryve the functional testing of, the 138 kV bus
and 138 kV transformer protcelive rolay schemes and breaker failure relaving for all circuit breakers
that do not swilch the ContorPoint Encrgy transmission lings.

Prolcetive relaying for clements that composc the 138 kV facilitios (i.c., 138 kV transmigsion lincs,
138 kV buses, 138 kV power transformers, etc.) shall consist of two independent schemes for the
protection of each element. The protective relavs associated with the first scheme shall be connected
to a different set of current transformers than the relays associated with the second scheme. The DC
branch circuit associated with one relaving scheme (i.e., relay power supply, Input, outputs, etc.)
shall be a different DC branch circuit than the DC branch circuit associated with the second relaving
scheme (i.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 output contacts.

To onsurc coordination with other transmission svstem protoctive relaving (or a “(ull loop™ substation
confliguration, CenterPoinl Encrgy will furnish tvpical AC and DC schomatics and a minimum
required bill of matenals for the protective relay stvle numbers for the multifunction {i.e., 138 kV
transmisgsion ling protcetive rolaying, circuil breaker automatic reclosing and local breaker lailure
rclaying) microprocossor 138 kV trangmission ling prolcclive relays including proloctive rclay
communication channcl cquipment. The customer shall indicaic the CenterPoint Encrgy specificd
transmisgsion ling protcelive relaying schemos and proposed relaying schemes for cach 138 kV bug
(including 138 kV transformer high-side bug) and transformer protcction on a substation rolayving
and molcring ong ling diagram. Once CenterPoint Encrgy has reviewed these schemes, the customer
shall submit the appropriate relaying drawings and customer’s bill ol matcerials to ConterPoint Encrgy
for functional review, Aflor those drawings and the bill of malcrials arc reviewed by CenterPoint
Encrgy, the customor shall order the appropriale equipment and ingtall those schomes, ConterPoint
Encrgy porsonnel will caloulale st points for the multifunction microproccssor 138 kV transmission
line protective relavs, apply the scitings and test the transmission line protcction relays aller the
customor hag comploted pointl- 1o-point wiring checks of prolective relaving and conirol pancls and
verifiod protoctive relaving control circuils by performing (unclional trip and closc Lesting as
described in Article 16 of this specification. The customer shall caleulalc scl points for the 138 kV
bus and transformor protoction relays and submil thig information Lo CentorPoint Encrey lor roview,
Aller ConterPoint Encrgy has revicwed the 138 kV bus and translormer prolcclion sct points, the
customer will apply the sellings and test the relays afier the customer has compleled point-lo-point
wiring chocks of protoclive relaying and control pancls and verificd prolcclive rolaving control
circuils by performing functional trip and close Lesting as deseribed in Article 16 of this specilication.
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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11.4.

11.6.

11.6.1.

11.6.2.

11.6.3.

11.6.4.

11.6.5.

ERRORS.

A *Swne Pancl’ is required only for a “lull loop™ substation conliguration. The Svne Pancl congisls
ol a synchroscope, a volimeter and threo syne lights. The “Sync Pancl” tyvpically consists of a small
subpancl mounied on hinges (o onc of the substalion protoction and control pancls and must be vigible
from the location of the 138 kV circuil breaker control swilches. Other arrangemonts may be
accoptable (i.c., *Sync Pancl” components mounted on the same protection and control pancl that all
of the 138 kV circuit breaker contrel switches are mounted on). CenterPoint Energy will specify the
*Svne Panol” requiremonts 1n a bill ol malenals referenced in Sub-Article 14.1.2 of this specilication.

For “full loop™ substations equipped with transmission line protective relaving, the current carrving
capability of the compenents 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
continucus 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
continucus and 2-hr emergency ratings of this equipment mayv be required to be greater than these
values.

The following arc minimum requircments lor 138 KV bus and translormer protection:

Bus protoction shall include two independont instantancous bus differential protoctive relays
(device function 87). A power transformer connected to a bus position will utilize the same
two scls of power translormer high-side BCTs (Sub-Article 7.1.2) for both the bus difTerential
protective relavs and the power transformer protective relavs (Sub-Article 11.6.2). For a
Ifigure 2 substation configuration, instantaneous overcurrent protective relays (device function
30) mayv be utilized for protection of the bus between the 138 kV circuit breaker and the 138
kV transformer high-side.

Each power transformer shall be protected by two protective relays. As a minimum, one of
the power transformer protective relays shall be a transtormer differential relay (device
function 87T), which shall be connceted o onc of the two sols of power tranglormor high-
side BCT's and the other power transtormer protective relay shall have instantanecus and time
overcurrent relay (dovice funclion 30/31) which shall be connected Lo a difTerent scl of power
transformer high- side BCTs than the transtormer differential relay. If two multifunction
microprocessor current dillerential protective rolays are utilized, CenlorPoint Encrgy
does mnot object te the implementation of both a transformer differential function and a
transformer instantaneous/Aime overcurrent function in each of the two protective relays.

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

Power transformer sudden pressure relay and oil level devieo(s) should be connceted lor
alarming and tripping. The sudden pressure relay and oil level device(s) should be connceled
to a different, indepondent DC branch circuit than the ransformer differential relay.

It auxiliary relavs {device function 94) or lockout relavs (device function 86) are used for
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11.7.

11.8.

tripping, then two indopendent relavs arc required lor cach tripping zone. The auxiliary relays
or lockout relays should be cormected o difTerent, indepondent DC branch circuils,

All 138 kV circuil breakers connceled 1o a now 138 kV “full loop™ substation arc required 1o
incorporale local broaker [(ailure rolayving. Local breaker (ailure relaying may be required (or cach
138 kV circuil broakor al oxisting substations when deemed necossary by CentorPoint Encrgy. When
practical, the protoctive relay performing the breakor Mailure function shall direcily trip all appropriale
138 kV circuit breakers (1.e., not utilize an auxiliary relay, a lockout relay or another protection relay
o trip the appropriatc 138 kV circuit breakers). CentorPoint Encrgy porsonnel will caleulate scl
points, apply the settings and test the breaker failure scheme if it 1s incorporated in transmissicn line
protoctive relays. 0 the customer desires Lo install single lunction proteciive 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 (described in Sub-Article 14.1.2 of this
specification) regarding which relays CenterPoint Energy personnel will calculate set points, apply
the settings and test. CenterPoint Energy personnel will calculate set points, apply the settings and
test the breakor lallure schome il il is incorporaied in single (unclion protoctive relays thal are
dedicated for breaker failure relaving but only for the circuit breakers that switch the CenterPoint
Energy transmission lines. Testing of the breaker tailure scheme in relays set by CenterPoint Energy
will occur after the customer has completed the installation and has satisfactorily performed the
svstem operational tests provided in Article 16 of this specification. 1T SHALL BE THE
CUSTOMER’S RESPONSIBILITY TO INSTALL ALL WIRING AND PEFORM ALL POINT-
TO-POINT WIRING CHECKS AND CORRECT ANY WIRING ERRORS.

The lollowing arc speciflicd for connections porlaiing Lo prolcetion and conlrol cables:

11.8.1.  Conncetions rom onc pancl 1o anothor pancl should be madc from the tlerminal blocks on ong

pancl o lerminal blocks on the other pancl (rather than dircetly from a devicee on one pancl
lo a device on a dilTerent pancl)

11.8.2.  Protection and control cables should be color-coded and clearly marked te facilitate wire

checking and troubleshooting,.

11.8.3.  Current transtormer secondary cables shall be grounded enly at the relay panels on the nen-

11.9.

11.10.

polarity side of the wyc-connceled current translormer,

CentorPoint Encrgy oncourages the usc of sequence of ovents recorders (SERs) and digital lault
recorders (DFRs). The application of these svsiems involves trade-ofTs between the desire to monilor
and record as much information as possible and the need to minimive the number of deviees 1n
proteetive relaying circuils (o ensure reliable operation. Any cusiomer planning Lo install onc of these
svstems is encouraged to discuss their application philesophy with CenterPoint Energy early in the
projeel and to show these dovicos 1n the appropriate relaving and SCADA AC and DC schemaltics
when those drawings arc submiticd for ConlerPoint Encrgy rovicew.,

Customer-owned Intelligent Electronic Devices (1EDs) with settings maintained by CenterPoint
Energy (i.e. protective relays associated with CenterPoint Energy transmission network) are not
allowed to be momtored directly by the customer. The data from these IEDs can be provided to the
customer from a serial port on the CenterPoint Energvy SCADA RTU.
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11.10.1,

The customer is pormitted Lo conneet dircetly (routable or non-routable communications) to
TEDs with scilings nol maintaincd by ConierPoint Encrgy including SCADA clectronic
meters and microprocossor relavs.

11.11. The lollowing are specilicd lor protective relay communication channels:

I1.11.L

11.11.2,

11.11.3.

It the transmission line protective relaving utilized requires power line carrier
communication, the power line carrier transmitter/receiver sets shall be located inside 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 AWG, stranded (7/19) bare copper, polvethyvlene
dielectric, 30 ohm nominal impedance, with polvethylene outer jacket. (Note: If an alternate
cable 1s used, an outer jacket with “Excellent” or “Outstanding” water resistance characteristic
1s required — PV jacket is not acceptable). The line turner requires separate mounting at the
base of the coupling capacitor stand. A single conductor must be run as directly as possible
between this line turner and the coupling capacitor base housing. The single conductor must
be 4 AWG stranded, 3 kV, non- shielded, XLP insulation. The single conducter must be
mounted on insulators and fed through bushings at each end. The single conductor insulation
should be unbroken betwocen its onds (o maintain low lcakage. The single conductor must not
be directly up against or touching the coupling capacitor support column or other metal
compononts. The insulated single conductor Icad-in can be installed in a FVC or other plastic
conduit which should be supperted on stand- offs or insulators.

When power line carrier communication is utilized, ConterPoint Encrgy shall determing the
frequency for the power line carricr communication. The customer shall procurc the power
linc carrier transmitler/receiver sol with an automatic carrior (osier according Lo CentorPoint
Encrgy providaod bill of malcrial as indicaled in Sub-Article 7.5 and 7.6 of this specification.

It transmission line protective relaving with fiber optics communication 1s utilized, the
customer is required te provide a raceway for the fiber optic cable installation from the
transmission line protective relay that requires the fiber optic communication {i.e., relay
located 1n the substation control cubicle) to the base of the first CenterPoint Energy
transmission line structure outside the substation. See Sub-Article 5.3.4 of this specification
for cases where fiber optic cable comes in overhead. A dedicated racewav {(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 lor the customer provided racoway:

11.11.3.1. Floxible stcel conduit 1.30 in. diameter, from the splice box, that is provided and

mounied by CenlerPoint Encrgy al the basc of the first CenierPoint Encrgy
transmission struclure oulside of the substation, 1o the end of the underground conduil
provided by the customer.

11.11.3.2. Below grade conduit shall be a minimum 1.30 in. diameter PVC, Schedule 40 with

“pull line™ (continuous fiber polyvoletin, 200 Ibs. tensile strength) installed. Conduit
shall be at least 18.00 in. below grade, with a protective concrete barrier. The minimum
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bending radius shall be 24.00 in,

11.11.3.3.  Pull boxes al grade lovel shall be provided along the cable racoway roule at intervals
not more than 300 ft. or two 90° bends. A cable pull box in the raceway route 1s required
Just inside the substation fence. Pull box shall be 30 in. x 60 1n. x 30 in. (Quazite Stvle
No. PG3060BB3{ and PG3060HA).

11.11.34. Tho customor shall provide 3 in. x 191n. x 12 in. rack spacc closc Lo the trangmission
ling protective relaving that utilizes (iber oplics communication 1o accommaodale a fibor
optic cable distribution box. CenlorPoint Encrgy will provide and install the liber optic
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, ConlerPoint Encrey will give
site-specitic requirements.

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

specification.

11.11.3.7.  Actual designs shall be reviewed by ConlerPoint Encrgy belore construction starls.

12. REMOTE TELEMETRY

12.1.

For remole telemetry requirements (i.c., SCADA), refer to ConterPoint Encrgy  007-400-02
Spoctification for Remole Telemetry of a Customer-Ownod Facilily.,

13. GENERATION

13.1.

13.2.

Customers desiring Lo inslall and/or operate gencration rated 1 MW or larger shall lollow the
Generation Inlerconnection or Modification Process (hilp://www.crcot.com). Generalors shall
comply with ERCOT Nodal Opcrating Guides and Protocols, ERCOT Planning Guides, and
CenterPoint Encrgy engincering specifications and roquirements.

CenlerPomt Encrgy will construct new inlcrconnection facilitics or expand existing intcrconnection
lacilitics depending on space and roliability need Lo sorve as the Point of Tnicreonnection Bus (POTB)
for the customer as per the signed Standard Generation Interconnection Agreement (SGILA).
Substation intcrconnecling lacilitics shall be in *breaker-and-a-hall™ or “ring” conliguration and will
be determined based on reliability need. If generation will be interconnected to existing facilities not
ontircly owned or operated by CenterPoinl Encrgy, additional engincering and operational criloria
will b considered 1o delerming the feasibility,

For customers desiring to install and/or operate generation less than or equal to the customer’s load
(Le., ‘selt-serve’), the requirements for relay and generation/load islanding schemes are as follows:

13.3.1.  The customer shall be responsible lor installing prolcctive relays Lo ensure the customer’s

generalors do not sustain a Cault on the ConterPoint Encrgy (ransmission sysiem. In addition,
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1334,

customer gencration shall not keop any portion of the ContorPoint Encrgy (rangmission gysiem
onergived in the cvont that a portion of the ConterPoint Encrgy transmission sysicm along with
the customer’s lacilitics becomes isolated (rom the rest of the CentorPoint Encrgy syslem.
The transmigsion customer shall be rosponsible for ingtalling protective relays Lo ensure the
customer’s gencration doos nol intorfere with the aulomalic reclosing systom assoctaled with
the CenterPoint Encrgy transmission sysiem (i.c., The first automalic reclosing aticmpl on
CenterPoint Enorgy (ransmigsion ling will occur a minimum of onc seeond afier nitial trip.
Sce Sub-Article 3.6). CenterPoinl Encrgy will inform the customer of roquired changes Lo the
automatic rcclosing sysiem al other substations associated with the CenterPoint Encray
transmigsion svslom ag a rosull of the oporation of the customer’s generators in parallel with
the CenicrPoint Encrgy transmission sysiom. ConterPomt Encrgy will caloulale and
implement all settings for customer-owned relays installed for the prolcction and aulomalic
reclosing of ConterPoint Encrgy transmission lincs and (or customer-owned 138 kV relavs
inslalled Lo prevent back- energiving a laull on the CenterPoint Encrgy’s gysiom [rom
generation installed on the low-side of customer’s powor transformers.

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

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

Customer may island their load and generation from CenlerPoint Encrgy transmission sysiom
in onc of the (ollowing manners (Note: This docs notl supcrsede any rogulatory frequency
ride-through requircments):

13341, Customer may island their generation and load from the CenterPoint Energy

transmission system if the frequency exceeds 61.8 Hz or goes below 57.5 Hz

13342, Customer may island its generation and a portion of its load from the CenterPoint

1335

Energy transmission system at anyv frequency, provided provisions are installed to
cnsurc that any remaining load imposcd on the CenterPoint Encrgy transmission gyslom
1s not greater than the lead prior to the beginning of the disturbance.

Verilication of the implemoentation of the above requiremonts shall be in accordance with
Article 14 of this specification.

14. DRAWING AND DOCUMENTATION COMPLIANCE REVIEW AND COMMENTS

14.1. The lollowing complciled engincering documents shall be submiticd in the order shown below for
CentorPoint Encrgy comments, lunclional review, and compliance with CenierPoint Encrgy
specilications in accordance with Sub-Articles 14.2 through 14.6 of this specification:

14.1.1. Site preparation and plot plan drawings shall be submitted to CenterPoint Energy for
comment. Facilities that must be shown on this drawing include the dimensions of the
substation site, dead- end structure location, access roadways to substation, space around the
outside of the substation, {roadways, railroad tracks, walks, pipe racks, etc.), drainage features
such as culverts, ditches and detention facilities (if required). Additienally, the elevation of
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14.1.2,

14.1.3.

14.1.4.

14.1.5.

14.1.6.

14.1.7.

14.1.8.

14.1.9.

the substation site should be indicated on these drawings (Sce Article 6 of this specilication).

Rolaying and meloring ong-ling diagram of high voliage relayving and including gencrator
prolcction ong-ling diagram (or customers with parallel gencration. The diagram shall
indicale the maximum current transformer ratio and the current transformer Lap ralio being
utilized. The diagram shall indicale whother the 138 KV circuil breaker low SF6 gas pressure
wiring is sct Lo "BLOCK TRIP” or 1o *"AUTO 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 nstrument
transformers (high- side or low-side), CenterPoint Energy designations for circuit breakers,
switches, power transformers, generators (if applicable) and the CenterPoint Energy assigned
long name and 3-character substation identification. CenterPoint Energy will provide a bill
of materials as indicated in Sub- Article 11.3 of this specification.

The drawing shall then be revised Lo show the information provided by CenterPoint Encrgy
and resubmilled o the CenterPoint Encrgy designated ropresentative. (Soo Articles 9 and 11
of this specification).

Substation plan, prefile and section view drawings, including bus and bus supports with
maicrial callouts. The plan and profiles must indicale the geographical basc lings, centor ling
of dead-end structure and height of static wire and phase wire pull off on the dead-end
structure with coordinates and the CenierPoint Encrgy circuil name and circuit number (or
mcoming 138 kV transmission lines. Material callouts including conductor size, tvpe, and
quantity shall be provided in sufficient detail to allow for determination of the continuous and
emergency substation facility ratings (See Articles 4 and 3 of this specification).

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

When the inlerconneetion agreement indicales that the customer must install cquipmeont (1.¢.,
molor sofll slarl, variable lrequoncy drive (VFD), cic.) in order o salisly the CentorPomt
Encrgy inlcrconneelion requircmonts of Sub-Article 4.88 of this spocification, drawings and
documentation of ¢quipment to be installed shall be submiticd for CenterPoint Encrgy roview,

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).

The toundation location plan. (See Articles 5 and 6 of this specification).

Design calculations, drawings and associaled documcnis for the substation dead-cnd
siructurcs, instrumeni transformer stands, and foundations, These documenis shall be
submitled 30 days prior 1o the scheduled (abrication start.

AC and DC schematics of high voltage relaving, control and SCADA schemes. AC and DC
panel board drawings. These drawings shall be submitted atter the documents required in
Sub- Article 14.1.2 of this specification have been approved.
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14.1.10. Whore low-side metering 18 used, as detormined by ConterPoint Encrgy, original certificd

iest data in PDF clectronic file shall be provided to CenlerPoint Encrgy lor cach metering
instrument translormer installed (Sce Sub-Articlos 9.2.1.2 of this spocilication).

14.1.11. The power transformer AC schemalic, breaker 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 beok and drawings.

14.1.13. Rclaving, control and SCADA bill of matcrials. Those documoents shall be submilied afler

the documents required in Sub-Article 14.1.4 of this speeification have boon approved.

14.1.14. Cablc and conduit list and routing layout.

14.1.15. Front and Back View of high voltage relay and control panels including interconnections.

14.1.16. Substation centrol cubicle lavout drawing. (See Article 8 of this specitication).

14.1.17. Detail {(point-to-point) wiring diagrams shall be submitied, not for approval, bul (or use in

accordance with Article 11 of this specilication.

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

14.2.

14.3.

14.4.

relav schemes and 138 kV circuit breaker failure relaving,.

A PDF clectronic (ile of cach of the drawings indicated in Sub-Article 14.1 of this spocification shall
be sent, for roview/comments, 1o the CentorPoint Encrgy designated represontative unless a dilTorent
format is gpecifically requesicd by CenlorPoint Encrgy. Certain Lypes of engingering documents
depend upon (inalization of other documenis. For example, relay pancl drawings cannol be preparcd
until the relaving AC and DC schematics are finalized. Therefore, engineering documents shall be
submilled lor CenlerPoint Encrgy commenis or approval in the proper sequence.

Customer drawings should be 1009 compleic when given to CenterPoint Encrgy o review. Il a
functional review cannol be donc, CenterPoint Encrgy shall comment on compliance with
CenlerPomt Encrgy specilications and rctlurn to customer. The drawings shall then be resubmitied
with CenterPoint Encrgy commenits incorporaied when 1009 compleic. The customer shall then
proceod with drawing submillal in accordance with Sub-Article 14.4 of this speeilication.

Customer drawings that are 100% complete and marked “For Approval” shall be functionally
reviewed by CenterPoint Energv for compliance with CenterPoint Energy specifications. 1f
additional comments are made by CenterPoint Energy on the 100% complete drawings, the customer
may:

14.4.1.  Tncorporalc the CentorPoint Encrgy commenls and resubmil these drawings lor further roview

ol compliance with CentorPoint Encrgy specifications, or

1442, Nolily the ConlerPoint Encrgy designaled representative acknowledging that ConterPomt

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

drawings.
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14.5.

14.6.

Should the customer disagree with comments by CenterPoint Encrgy, the customer shall notily the
CentlorPoint Encrgy designated ropresentative explaining why rovisions arc not ncecssary.

Once all 1ssucs are rosolved, the final sct of drawings shall be marked “For Construction.”™ Afler, the
substation ig energized a PDF clectronic (ile of cach of the drawings indicated in Sub-Article 14.1 of
this speeification, “As Buill” drawings of the substation shall be sent to the CenterPoint Encrgy
designatod representative within 90 days.

15, EQUIPMENT INSTALTATI

15.1.

15.4.

155,

15.6.

15.7.

The protective enclosure around the substation including gaics and grounding shall bo installed in
accordance with the National Electrical Safcly Code (TEEE C2), TEEE 1119 and TEEE 80.

CenterPoint Energy shall assign a long name and a 3-character substation identification te the customer-
owned substation. CenterPoint Energv shall post the long name and 3-character substation
identification en the deor of the substation control cubicle and on the entrance gate of the substation.
The long name and/or the 3-character substation identification shall be used to 1dentify the customer-
owned substation for any communications or correspondence. The 3-character mnemeonic shall be
used to identity the facility in the ERCOT Operations model.

The customer shall mstall all substation cquipment and make all conncetions, excepl as otherwise
nolcd in this specification. The customer shall make all cquipment installation checks roquired by
Article 16 of this specification and shall make all required measurcments and rcadings available o
CenterPoint Encrgy personnol if roquesied.

CenierPoint Encrgy will vorily that the 138 kV swilches opcerate correctly,

CenterPoint Energy will have the sole responsibility for calculating relay set points, applying relay
settings and “out of case™ testing of the following relays:

3.1, Transmigsion line rclaving and (uning compongnls of the associaled power ling carricr
oquipment communication channel,

5.2, Relays lor 138 kV (ransmission linc automatic reclosing, and
3.3, Relayvs for 138 kV breaker failure protection when specified by CenterPoint Energy.

Noic: The appropriate oporation of protcelive relays and control circuits by performing trip and
closc lesting [rom devices of Sub-Articles 13.5.1 through 15.5.3 of this speceificalion above
shall be conductied with CenicrPoint Encrgy prosent Lo direct and obsorve test (24 hr, advance
nolice required).

CentorPoint Encrgy will furnish locks which shall romain in scrics with customor locks [or all 138
kV disconncet switches, substation control cubicle doors and galcs(s) Lo and rom the substation,

The 138 kV circuit breakers, air switches and power transformers will be assigned numbers in
accordance with CenterPoint Energy dispatching numbers. The numbers are to 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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13.8. CenicrPoint Encrgy will coordinale and provide the procedures for energizing the customor-owned
substation 138 KV cquipment.

16. REOUIRED TESTS AND INSPECTIONS
16.1. During installation bul prior lo cnergizing the cquipment, the custiomer shall perform the following
tests and inspections. CenterPoint Energy will observe the tests below that are marked with an
astorisk (¥).
16.1.1.  Diagnostic tesling (¢.g., insulation power lactor (“Doblc testing™, cic.), insulation resislance
(“Mogger™, cle.) of all cquipment {¢.g., arrosters, coupling capacilors, cle. ), including all Losts
as speeilicd by manulacturer,

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

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

16.1.2.2.  Porform a point-to-point wiring chock of proteetive relaving and control pancls.

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

. #
testing.

16.1.2.4.  Inject current from current transformers through rela}_-'s.*
16.1.2.5.  CenterPoint Encrgy porsonncl will caleulate the sct points, apply the scitings and {cst
the multi-function transmisgion ling protcction relavs alicr the customer has comploted
point- lo-point wiring checks of protoctive relaying and control pancls and verificd
proteetive relaving control circuils by porforming funclional trip and close 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.  Porform ingulation rosislance Lest 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.  TIngpect and adjust main auxiliary swilch assembly por manulacturer’s instructions.

16.1.4.2.  Tnspect, adjust, and lubricaic operating mechanism por manufaclurcr’s instructions.

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

terminals.
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16.1.4.4.  Check rosistance of closc, trip and trip (rec coils.

16.1.4.5.  Porform msulation resistance test of main contact assembly and bushings. Measure
main conlact resistance (“Ductor™).

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

bushings.

16.1.47.  Porform insulation rosistance lest of control circuils conductor-lo-ground and
conductor- lo-conductor,

16.1.4.8.  Record all measurcments 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:

16.1.5.1.  Check and adjust conlacl alignment and wipc. ;

16,132, Adjust opcrating linkage to oblain [ull open and closce positions and tighton all clamps
*

and scl scrows.
16.1.5.3.  Check and tighten all electrical connections.
16.1.5.4.  Lubricalc linkage and bearings, il required.

16.1.

L
¥

Clean all grease from conlacls.

16.1.6.  The required tests and inspections for batteries and charger are as follows:
16.1.6.1.  Asscmble ballerics per manulaclurer’s instructions.
16.1.6.2.  Coal all conncclions on baticry lerminals with no-oxide grease.
16.1.6.3.  Install, connect, and adjust charger per manufacturer’s instructions.

16.1.6.4.  Pul balicrics on cqualize charge until the spocific gravity ol all cellg is within the limilg
set by manufacturer.

16.1.6.5. Rcad and rccord the MNoal voltage and spocific gravity of cach ccll.

17. RECOMMENDED TESTS AND INSPECTIONS

17.1. During mstallation bul prior Lo energiving the oquipment, CentorPoint Encrgy recommeonds that the
customer perform the (ollowing (ests and inspections, as a minumum. Thig list is nol considered to
be exhaustive or all-inclusive.
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17.1.1.

17.1.2.

17.1.3.

17.1.4.

opcrations indicators when tripping through the pancl with current.

For low-sidc cquipment, test relavs, check transformor and bus automatic reclosing and check

Note: CenicrPoint Encrgy will calculate and implement all scllings (or customer-owned
rclays installed (or the protection and automatic reclosing of CNP transmission lings and (or
customer-owned 138 kV rclavs installed o provent back-encrgizing CNP’s svsiem [rom
gencration inslalled on the low-side of customer power transformers. On a casc-by-casc bagsis,

CNP may 1ssue settings for other customer-owned relavs.

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

17.1.2.1.  Clcan rusicd surfaccs, prime all bare metal surfacos, and touch up with paint matching

the nish coal.

Tho recommendod 1ests and ingpections for control work are as [ollows:

17.1.3.1.  Wire check all cables to current transformers and perform insulation resistance test

of cables.

17.1.3.2.  In the lollowing order:

17.1.3.2.1.  Polanty check current (ransformers.

17.1.3.2.2.  Ratio check current transformers.

17.1.3.2.3.  Excilalion t¢st current translformers.

17.1.3.2.4.  Tnsulation resistance (est current transformors,

17.1.3.3.  Check cable connections to panels.

17.1.3.4.  Wires check panels.

17.1.4.1.  Check all bolted bus connections.

17.1.4.2.  High-pot cable with 23 kV DC.

The recommendod tests and ingpections for swilchgcar are as follows:

17.1.4.3.  Ensurc thal all cxposed bus work is properly insulated.

17.1.4.4,  Bridge all bus work.

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

17.1.4.6.  Check breaker-lifling deviees lor alignment and adjust limit swilches, il nceessary.

17.1.47.  Adjust auxiliary and cell swilches.
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17.1.5.

17.14.8.

Check continuity (or all AC, DC control, and current transformer cireuils.

Tho recommendod tests and ingpections [or transformors arg as follows:

17.1.5.1.  Visually inspect for internal shipping damage and check all internal connections.
17.1.5.2.  Tnstall bushing and accossorics por manulacturer’s instructions.,
17.1.33.  TIngpect load tap changer (LTC) compariment and adjust por manufacturer’s instruction
and check LTC operation, il applicablc.
17.1.5.4. 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, excitation test, perform Insulation resistance test, and check polarity on
all current transformers. Leave unused current transformers shorted and grounded on
the secondary.
17.1.5.6. Vacuum (ll pcr manulacturcr’s instructions.
17.1.5.7.  Check for eil and gas leaks. (This mav be done prior to vacuum filling).
17.1.5.8.  Testoil bolore and aller filling. (Maximum powoer faclor, minimum dicleetric strength,
color, acidity, and interfacial tension).
17,139, Test o1l for dissolved combustible gas and moisture content (Noto: This tost 18 1o be
performed 24 (o 48 hours allor the subsiation has been enorgized).
17.1.5.10. Check voltage regulating relay and controls.
17.1.5.11. Check cooling equipment and controls.
17.1.5.12.  Check nitrogen-regulating cquipment and adjust por manulacturer’s instructions.
17.1.5.13. Check sudden pressure relay and associated circuits.
17.1.53.14. Check and conncet desired alarm circuils.
17.1.5.153. Porform 1nsulation resislance test and insulation power (actor tcst of bushing and
windings (¢.g.. “Doblc tcsting™).
17.1.53.16.  Check all bushings (o bus conngctions.
17.1.5.17.  Check all current transformers and control circuit connections.
17.1.5.18. Record all mcasurcments and readings.
17.1.5.19.  Check core ground.
CENTERIPOINT ENERGY
HOUSTON, 1X
19 1/3:2024 Update to VIZL in 3.5 and minor edils Var Var 'M
18 9:8:2023 Updates to various scctions Var Var PM WRITTEN 4:9:74 I C. Reid
17 9/2:2021 Update seclions 4 & 11 Nar Yar GAC CHECKED 441074 L. (5. Pond
16 83207 Update Sections 8 & 9 tor Telecom CWM | Var MDT3 APPROVTED | 7417774 C. 8 Kavser
15 115162015 | Updates Var Var DS I*age 42 of 46
NO DATE ITEMS REVISED BY | <n APP SPECIFICATION No. 007-231-14

139




oFl

A== | ===
Sl [—a)ee o
==
A R
A SIS S
=1 =] ISeSS
IR0 il (YR RN
LA
jan Lang fan) o fon
EFEEMREE
EEE|EE
gl |5 | |7
£k
=20z |3
=R - = W
= = =27 a
; o[ |= |3
72 = 3 z
2 1z
] 5 |=
I~ EE
&* o ES
2] E z
= = =
] B
E:
e

mA

mA

TRA
N

H>

A

IBA | MDD

A

TN
Jop

ddv

s L

W

VO

LD
Wd

FL-LEE-L00 N NOLLY DL S

7 40 ¢F 058

TAANLLTY

LA DULD

NATITIM

FLATL

FLAO L

T

XL NOLSNOLL

BEAEY S 1)

puod D |

[UEHINO RS

DUANY ANIOdYH TN

L

CUSTOMER PROVINED ———~——— CENTERPOINT EWERGY

AND OWNED

FULL-CFF FITﬁTE -
FOR STATLIC WIRE e

PULL-OFF PLRTE —
FOR LIWE CONDUCTOR L

OEAC-END
STRUCTURE

covpucror ror [/
SURGE ARRESTER ~ f,r'.“"""

SURGE ARRESTERS wfff

PROVIDED AND OWNED

~STATIC WIRE & FITTINGS

\

-7 77Tt

STIRRUP
CLAKP

TERMTRAL

T
I i

LINE CONCLCTOR &

FITTINGS

f* fj ,"II .
.{.’}%}é
#f L

OISCONRECT SWITCH |

1 NOTES:

i. ORAWING INOICATES JERMINATION OF LENTERPOINT EMERGY
LIKE & SERVICE FO CUSTOSER SUSSTRTION.

2. THIS URAWING NGEF INTEMDEDG TG SHUA THE LGCATION OR
TYPE OF CUSTOMER ECUIPMENT.

3. NUVMBER & TYPE GF IMSULATORS TC BE DETERMINEDR BY
STATION VOLTEGE.

CENMTERPOINT ENERGY

1} CUSTCHER PROVIDED—=="—pRovIDED AND OWNED

AND QWMED

CUSTOMER OWNED SUBSTATION

1
,{-‘ \h LINE TERMIMETION STAMDARD
I 11
| | N
ELEVATION CENTERPE]D}S!}JI TEExiéERG 7. INC.
DRANY 4-18-2012 B, CHRTMAN SCALE NTS
|8 — I N = —_—
e =
- Lin LH CORREST DRAVING WUMBER

== 3=-5~63 ——— REVISED DRAWING NUMIER FROM HO-26574 LHE -—— —— - APPROTED 41820121 0. SEVCIR
wd. | cAaTE | J0B wo. RE¥ISION ar €K | COR | 4P hd : |004|24 1| 04

81

3454€4/ 4099506 VI-Qabr-v69g-34559390 (| sdojeaul ubisnoog



Docusign Envelope 1D: 06EG55F E-268A-44BD-BA9D-54BDF 7F3F5FE

THIS OIAGRAM REPRESENTS THE MEXIKUM OIMEMSIONS. ANO
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CENTERFGIMT ENERGY WILL PROVIDE FOR THE 138 KY BILLING
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Exhibit “J”
Minimum acceptable electrical, mechanical, and structural design characteristics for 345
k¥ interconnection substation construction
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The following CenterPoint Energy minimum acceptable electrical, mechanical, and structural design

characteristics pertains to the 345 kV substation facilities owned by Old 300 Storage Center, LLC for

interconnection of the generation facility known as GIF Substation to the CenterPoint Energy 345 kV
TIF Substation and the CenterPoint Energy transmission network:

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

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

5. If the 345 kV substation facilities owned by Old 300 Storage Center, LLC for interconnection of the
generation facility known as GIF Substation will be in a contaminated area, as determined by Old 300
Storage Center, LLC, all porcelain {i.e. insulators, circuit breaker bushings transformer bushings, etc.)
shall be coated with a room temperature vulcanizing (RTV) silicone rubber.

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

8. CenterPoint Energy’s current standard is to construct 345 kV substation facilities to a minimum 5000
A continuous rating. The 345 kV lines and equipment in the substation facilities owned by Old 300
Storage Center, LLC for interconnection of the generation facility known as GIF substation are not
required to be 5000 A minimum. However, operational scenarios after a scheduled outage of equipment
in the CenterPecint Energy 345 kV TIF substation exist that would result in CenterPoint Energy
transmission line network load current flowing on the 345 kV transmissicn lines and substation facilities
owned by Old 300 Storage Center, LLC. Therefore, CenterPoint Energy suggests that 345 kV transmission
‘loop lines’ and substation ‘loap bus’ facilities owned by Old 300 Storage Center, LLC be 5000 A
minimum.

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

10. The CenterPoint Energy 345 kV TIF substation to be constructed for interconnection of GIF
substation and CenterPoint Energy transmission network will be designed for a total maximum
anticipated fault current, including contribution from the Old 300 Storage Center, LLC generation facility,
of 63 kA rms symmetrical three phase and single phase, X/R of 17 and a duration of 0.25 seconds. The
345 k¥ substation facilities owned by Old 300 Storage Center, LLC shall be designed for a total available
short circuit current from all sources commensurate with the Old 300 Storage Center, LLC 345 kV
transmission line design, generation facility design and the CenterPoint Energy 345 kV TIF substation
design.

lof2
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11. Normal anticipated wind speed conditions combined with maximum fault current = 15 mph, 63 kA.

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

13. The CenterPoint Energy 345 kV TIF substation bus will not be directly bus connected to the 345 kV
substation facilities owned by Old 300 Storage Center, LLC for interconnection of the generation facility
known as GIF substation and therefore the bus height does not need to conform to CenterPoint Energy
substation bus elevations.

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

16. The CenterPoint Energy 345 kV TIF substation circuit breaker current transformers (CTs)
that connect to the CenterPoint Energy protective relaying schemes will be 4000:5 multi-ratio,
two CTs per bushing, with C800 accuracy at the 3000:5 tap and a rating factor (RF) equal to 2.0.
The secondary resistance of the CTs shall not exceed 0.0025 ohms per turn. The circuit breaker
shall not have a capacitor across the interrupters. The interrupting capability and CT ratings of
the 345 kV substation circuit breakers owned by Old 300 Storage Center, LLC shall be
commensurate with the Qld 300 Storage Center, LLC 345 kV transmission line design,
generation facility design and the CenterPoint Energy 345 kV TIF substation design.
CenterPoint Energy will provide information on the minimum interruptible current rating of the
breaker (63 kAIC or potentially higher} and CT ratio required after project commencement and
determination of system conditions. The rated interrupting time of all 345 kV circuit breakers
shall be two cycles or less.

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

19. The use of manually applied grounding devices constructed of conductors and clamps is the norm for
protective grounding of all de-energized 345 kV electrical apparatus directly connected to the
CenterPaint Energy transmission system. The use of a ‘grounding switch’ that is motor operater and is
electrically interlocked with the ‘open’ status of appropriate motor operated disconnect switch(es) will
be considered acceptable to CenterPaint Energy provided drawings (i.e. the mator operator ‘grounding
switch’ cannot be closed unless the surrcunding maotar operated disconnect switches are in the open
position). This would be verified by CenterPoint Energy’s review of substation protection & control
drawings of the control for the motar operated ‘grounding switch’ and motor operated disconnect
switches. Old 300 Steorage Center, LLC would be responsible for the periodic preventive maintenance of
the motoer aperated ‘grounding switch’. A manually operated ‘grounding switch’ associated with 345 kv
equipment is not acceptable to CenterPoint Energy.

20. The GIF substation dead end structure (supporting the CenterPoint Energy transmission line(s)
connected to the GIF substation) shall be designed in accordance with CenterPeint Energy’s design
parameters including but not limited to 50 kip minimum, horizontal conductor pull-off height, wire
tension, maximum horizontal and vertical line angles {typically 30°), wind leading capabilities and
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applicable NESC Over Load Factors {OLF). The wind loading at the substation location should use the
hurricane wind maps in NESC.

21. The shield angle from the static wire to the outside conductor and middle phase will be supplied by
CenterPeint Energy. The assumed configuration is 2 static wires protecting 3 phases of 345kV

conductors, The static wire will be either 3/8 HSS ar an OPGW wire to be determined by CenterPaint
Energy.
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Exhibit “K”
Transmission Service Provider’s “Specification for Installation of Access Roads, Paving and
Drainage” Guideline
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1.0

20

3.0

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 CRITERTA

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

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

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

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

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

2.7 Tflocating 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 In case 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 gpecification 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.
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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.

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

previously identified facilities he damages.

SELECT FILLL MATERIAL

5.1 TYPE A FILL MATERTAL
5.1.1 TYPE A fill material shall conform te CL or SM soil ¢lassification
as designated in ASTM D-2487. Atterberg Limits for TYPE A
material shall be as follows:
Liquid Limit 30—45
Plasticity Tndex 7-15
52 TYPE B FILL MATERIAL
5.2.1 TYPE B fill material shall conform to a CL or SM soil
classification as designated in ASTM D-2487. Atterberg Limits for
TYPE B material shall be as follows:

Maximum Liquid Limit 45
Maximum Plasticity Index 20
CEMENT STABILIZED SOITL

6.1 Soil stabilization with cement shall be done 1n accordance with the State
Department of Highways and Public Transportation (SDHPT) 1982
Standard Specifications for Construction of Highways, Streets, and
Bridges — Item 270.

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

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

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

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

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

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

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

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

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

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

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

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

8.0  BASE MATERIALS

8.1 The base maternial 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 US. STANDARD PERCENT MAX MAX.

TYPE SIEVE SIZE RETAINED LIQUID PLASTIC
BY WEIGHT LIMIT LIMIT

Limestone 1347 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
$1Z€ requirements:
AGGREGATE U.S. STANDARD PERCENT MAX MAX.
TYPE STEVE SIZE RETAINED LIQUID PLASTIC
BY WEIGHT LIMIT LIMIT
Limestone 134" Sieve 0
(Type A, 7/8” Sieve 10 - 35
Grade 1) 3/8” Sieve 30-50
No. 4 Sieve 45— 65
No. 40 Sieve 70 — 85 35 10
4
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9.0

10.0

11.0

12.0

8.4

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

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

8.3.4 The cement stabilized base courses shall not be mixed or placed
when the air temperature 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, ¢lay,

or otherwise objectionable matter.

COMPACTION

9.1
92

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 f1ll 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

11.2

11.3

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

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

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

CONSTRUCTION METHODS

12.1

12.2

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

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

12.4

12,5

12.6

12.7

12.8

12.9

12.10

12.11

1212

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 is added to the mixture.

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

The CNP representative may at his discretion reject any base material that
he deems 18 not in accordance with the requirements of this specification.
The Generator shall erect and maintain sufficient barricades to prevent
traffic on newly paved area(s) for a period of 72 hours or as directed by
the CNP representative.
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EXHIBIT A

SEE NOTE 1
SEE NOTE 2

g K LEVEL SHOULDER
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A
Lo
=
EI
T; .

2|
i,

NOTES:

1.

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

THE REQUIREMENTS OF TXDOT 2014 STANDARD SPECIFICATIONS ITEM 247, TYPE A . GRADE 1 . THE BASE
MATERIAL SHOULD BE COMPACTED TO AT LEAST 25 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 SUBGRADE SOILS. THE PULVERIZATION, MIXING, AND CURING OF THE LIME TREATED SUBGRADE IS OF
PARTICULAR IMPORTANCE FOR THE ON-SITE CLAY SOILS. THE SUBGRADE SHOULD BE COMPACTED TO A MINIMUM OF
95 PERCENT OF THE STANDARD EFFORT (ASTM D 698) MAXIMUM DRY DENSITY AT A MOISTURE CONTENT BETWEEN
OPTIMUM AND 4 PERCENT WET OF THE OPTIMUM MOISTURE CONTENT.

MOT TC SCALE

PRIMARY ACCESS ROAD (241 m
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Exhibit “L”

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 any TDSE metering (including WSL/EPS/Revenue) located in the
Customer [acility, below the Point of Interconnection (POT) or Point of Delivery (POD).
1.2.1 Centerloint Energy mav determine and communicate to the Customer that specific TDSI
nielering, located in the custonter facility and located at the POT or PO, shall be defined as Subtractive

Meterng.

GENERAL

2.1. The metered service mayv require a signed 1aritf Form: — Agreement for Subtractive Metering.

2.2. Aload analvsis and a completed engineering one-line diagram, fully detailing all of the Customer’s
cquipment (ron the POT or PO down 1o and including all Subtractive Metermg, shall be subniitied o the

Accounts Representative, for CenlerPoint Tinergy comnients and lunctional review.

| ]
[

. The Subtractive Metering shall not be configured such that bi-directional power flow must be accounted

for by the Subtractive Metering unless the Subtractive Metering is located at the POL or POD.

2.4, The Subtractive Metering current transformers (CTs) shall only be summed when the following conditions
are mel.
2.4.1. The summation of C'I's shall not exceed a maximum of two sets {either two-phase or three-phase
sets), and

2.4.2. 'The summed C1's shall not be separated by a bus tie breaker or other method of source isolation.

5. The Subtractive Metering potential transformers (1'I's) shall not incorporate a potential rollover or

[
(=

allernale source design.

2.6. The metered serviee 1s allowed only one voltage transformiation [rom the POT or POD service vollage (Le.,

345LV/I38KV, 138k V/12k V).

2.7, CenterPoint Energy shall specify all instrument transformers used for Centerl’oint Energy metering. All
equipment, engineering and installation shall be furished by the Customer unless otherwise noted in this

guideline,
2.8 The customer shall [urnish three phase-to-neutral PTs per meter point and three-phase CT sets when the
source o the meter point is capable ol supplving a three-phasce, four-wire svstem.
1|Page
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2.9. 'The customer may furnish two phase-to-phase P1's per meter point and two-phase C1 sets when the source

to the meter point is capable of supplving a three-phase, three-wire svstem. No more than two power

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

2.10. All equipment and work covered by this guideline shall be designed, constructed, and tested in accordance

with the latest revisions or editions of industry requirements in effect at the time of fabrication. Industry

requirements include the applicable codes, standards, specifications, regulations, tests, and procedures of

all federal, state and local laws, including but net limited to the following;

2.10.1.
2.10.2.
2.10.3.
2.104.
2.10.5.
2.10.6.

Amcerican National Standards Institute (ANST

ITIET fornierly the Tnstitute of Tlectriecal and Tlectronies Tngineers, Tne.
National Tileeirical Manulacturers Association (NTIMA)

Occupational Salely and Health Administration (OSHA)

Federal Communications Commission (FCC)

NEPA 70 - National Electric Code.

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

2.12. CenterPoint Tnergy requires aceess 10 the subtractive nieters 7 day s-a-week, 24 hours-a-day, 365 day s-a-

fe]

2.

fe]

2.

year. Sile aceess, sile operaling procedures and road aceess by CenterPoeint Tnergy personnel should be

considered when determinimg the subtractive metering location.

DESIGN, LAYOUT, AND PHYSICAL CRITERIA

1. Customer shall install metering and cormununications cabinets per the attached Figure 1. Hach metering

cabinet 1s 30 inches wide, 42 inches high, 12 inches deep and cach communication cabinet 1s 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 [ront the Noor with 4.0 1. ([rom wall) front elearance shall be provided lor mstallation of

cach cabimetl. Cabinets will be provided by CenterPoint Tinergy and shall be installed by customer 367

above floor. See CNI Service Standards Book for Company Offices for piclayp of equipment. The meters

will be owned and mamtained by CNP.

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

3. Anv part of the metering svstemn that is installed by the customer or its agent shall conform to ANSI C12.1

al muninium.

2|Page
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3.4, Customers requesting KYZ pulses shall provide all conduits and wiring necessary to connect to a junction

hox provided by CenterPoint Tnergy and mounted on the metering installation.

(%]
N

5. The Customer shall provide a 120 VAC, fifteen (15) amp, dedicated AC power circuit, protected by a

fifteen (15) amp cireuit breaker, to the Metering cabinet.

3.6. The Customer shall provide a 130 VDC, [1teen (15) amp, dedicated DC power erreuil, proteeted by a

filteen (15) amp eirewt breaker, 1o the Metering Cabinet.

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

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

3.8, CenterPoint Energy personnel shall supply control cable and make all secondary instrument transtormers
comnections. The customer 13 responsible for pulling the CenterPoint Tinergy provided control cable.

COMMUNICATION LINES

4.1. The Customer shall provide and maintain fiber optic cable from the 1’01 or POI meter to the CNP

subtractive metering communications cabinet.

4.2, Customer shall provide 3/4” antenna conduil [rom metering cabinet 1o outer wall of control cubiele.

CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS
5.1, Instrument Transtormers shall be delivered to Centerl’oint Energy for testing along with the original

certilied test reports prior Lo mmstallation by customer. (Contacl Customer Rep. for Details)

Ln
o)

. The Instrument Translormers shall be individual, single-phase CTs and PTs; combined unils are not

aceeplable.

Lad

Ln

The CTs shall be at a minimum 0.15% accuracy rating with 1.8 Ohm burden rating (TR C57.13,
(L13B1.8).

3|Page
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A
LN

The PTs shall be at a niinimunt 0.3% accuracy rating, “77 rating (ILTT C57.13).

. A dedicated secondary winding is required for CenterPoint Energy Metering. If multiple windings are

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

. PTs shall be cquipped with GO A, current linutimg primary [uses.

Replacement of anv C'I's or P'l's, if necessary, shall be the Customer’s responsibility,

SWITCHGEAR MOUNTED METERING INSTRUMENT TRANSFORMERS

6.1 The customer shall provide space lor CenterPoint Tnergy speeilied instrument transformiers in the customer's

switchgear.

6.2 Metering C'l's shall be installed in the incoming main breaker cubicle, The Cls shall be installed by the

customer.

6.3 Metering I’ 1's shall be installed in roll-out boxes. The P1s shall be installed by the customer.

6.4 The customer is responsible for opening switchgear it requested by Centerl’oint Energy personnel.

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

meter.
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& X a@ MEVAL —.
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DIRECTLY FROM
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Figure 1: Control House Layout of Metering Cabinets

4|Page'

Rev.2.12.24
160



Docusign Envelope |D: 08ES855FE-268A-44BD-BASD-54BDF7F3FSFE
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Figure 2: Junction Box Layout
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AGREEMENT TO ADOPT 5GIA AMENDMENT PROVISIONS

This Agreement to Adopt SGIA Amendment Provisions {this “Agreement”) is made as of this 2™
day of October, 2024 between CenterPeint Energy Houston Electric, LLC (“CenterPoint Energy”) and Old
300 Storage Center, LLC (“Generator”).

CenterPoint Energy and Generator are parties to that certain ERCOT Standard Generation
Interconnection Agreement dated 10/2/2024 (the “SGIA”).

The SGIA is based on the farm standard generation interconnection agreement approved by the
Public Utility Commission of Texas (the “Commission”) on May 16, 2000 in Docket No. 22052 and is the
required form of agreement to be used between transmission service providers (“TSPs”) and power
generation companies “for the interconnection of new generating facilities” with a TSP’s transmission
facilities pursuant to Section 25.195(a) of the Commission’s rules.

Section 25.195(a) of the Commission’s rules authorizes the parties to medify the terms of the
SGIA.

CenterPoint Energy and Generator desire to modify Exhibit A of the SGIA {“Exhibit A”), which
contains the general terms and conditions of the SGIA, by adopting the amendment provisions set forth
in this Agreement (the “Amendment Provisions”) and to file this Agreement in Project No. 35077.

CenterPoint Energy and Generator, therefore, agree to adopt the following Amendment
Provisions as amendments to Exhibit A:

ARTICLE 1 AMENDMENT PROVISIONS

Section 1.2. Section 1.2 of Exhibit Ais amended to change the defined term to “Commercial Operation
Date” and to replace the words “Generator declares” with the words “Generator notifies TSP.”

Section 1.3. Section 1.3 of Exhibit A is amended to change the Commission rule reference to 25.5(19).
Section 1.6. Section 1.6 of Exhibit Ais amended and restated as follows: ““Facilities Study” shall mean
the Full Interconnection Study Report dated 8/29/2024 prepared by the TSP in response to Generator’s
interconnection request no. 26INRQ405.”

Section 1.9. Section 1.9 of Exhibit A is amended to change the Commission rule reference to 25.5(56).
Section 1.13.  Section 1.13 of Exhibit A is amended and restated as follows: ““Plant” shall mean the
electric generation facility and/or energy storage system {as defined in the ERCOT Protocols) owned and

operated by the Generator, as specified in Exhibit “C.””

Section 1.17.  Section 1.17 of Exhibit A is amended to change the Commission rule reference to
25.191{d}){3).

Section 1.19.  Section 1.19 of Exhibit A is amended to change the defined term to “System Security
Screening Study” and to change the Commission rule reference to 25.198(c).
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ARTICLE 2 AMENDMENT PROVISIONS

2.1, Subsections B and C of Section 2.1 of Exhibit A are amended and restated as follows:

Section

B. the TSP may terminate this Agreement (subject to Governmental Authority
approval, if required) immediately upon_written notice to the Generator if (i) all of the
conditions precedent listed in Section 4.3 are not satisfied, and a new In-Service Date is
not established pursuant to Section 4.5, within 12 months after the “Scheduled Start
Date” specified in Exhibit “B” or [ii} the Commercial QOperation Date does not, or the
Generator notifies or otherwise informs the TSP that the Commercial Operation Date will
not, occur within one year after the scheduled Commercial Operation Date reflected in
Exhibit “B”; or

C. either Party may terminate this Agreement for a Default of the other Party in
accordance with Section 10.6.

2.2. Sectian 2.2 of Exhibit A is amended and restated as follows:

Section 2.

Termination Costs. If a Party elects to terminate this Agreement pursuant to Section 2.1
above, the Generator shall promptly pay all costs incurred {or committed to be incurred)
by TSP for performance under this Agreement {including costs for the design, planning,
licensing, procurement and censtruction of the TIF and for any upgrades to the TSP
System to meet the requirements of the Plant), as of the date of the other Party’s receipt
of such notice of termination. The TSP may immediately exercise its rights under Section
8.3 and Exhibit “E” to recover such costs through the Security described therein; provided,
however, if the Security is insufficient to cover such costs, then the Generator shall
reimburse the TSP for any remaining amounts. In the event of termination by either
Party, both Parties shall use commercially reasenable efforts to mitigate the damages and
charges that they may incur as a consequence of termination. The provisions of Sections
2.2 and 2.3 shall survive termination of this Agreement.

ARTICLE 4 AMENDMENT PROVISIONS

Section

4.2, Section 4.2 of Exhibit A is deleted in its entirety (excluding the section number) and

intentionally left blank to preserve the section numbering in Article 4.

4.3. Section 4.3 of Exhibit A is amended and restated as follows:

Section

Construction Commencement. The TSP shall commence design, equipment procurement
and construction of the TIF as soon as practicable after all of the following conditions
precedent are satisfied:

A The TSP has completed the Facilities Study pursuant to the Facilities Study
Agreement;
B. Approval of the appropriate Governmental Autherity has been cobtained

for any facilities reguiring regulatory approval {including any required CCN approvals);
C. Necessary real property rights, if any, have been obtained;

2
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D. The TSP has received written notice to proceed with design, procurement
and construction of the TIF {the “Notice to Proceed”) from the Generator by the date
specified in Exhibit “B”;

E. The Generator has provided the Security to the TSP in accordance with
Section 8.3 by the date specified in Exhibit “B”; and

F. If a CIAC is specified in Exhibit “C,” the Generator has provided the CIAC
to the TSP in accordance with Section 8.1 by the date specified in Exhibit “B.”

4.5. Section 4.5 of Exhibit A is amended and restated as follows:

Section 4.

Conditions Precedent Delay. To the extent any of the conditions precedent under Section
4.3 is not or cannot be satisfied in time for the TSP to meet the In-Service Date using Good
Utility Practice, the Parties will negotiate in good faith to amend the time schedule in
Exhibit “B” to establish a new In-Service Date.

ARTICLE 6 AMENDMENT PROVISION

6.2, Section 6.2 of Exhibit A is amended and restated as follows:

Section 6.

Control Area. The Parties acknowledge and agree that the location of the TIF and GIF will
be entirely within the ERCOT region and that the ERCOT region constitutes a single Control
Area,

6.7 Section 6.7 of Exhibit A is amended and restated as follows:

Section 6.

On atimely basis, the Plant and Parties shall exchange all information necessary to comply
with ERCOT Requirements. The Plant and Parties shall provide a single point of contact to
CenterPoint Energy, for the purpose of receiving directives on how to operate devices
that regulate transmission voltage and reactive flow, since CenterPoint Energy is
registered with NERC as a Transmission Operator (TOP) and is required to comply with
NERC Standard VAR-001 Voltage and Reactive Control. Updates to the single point of
contact shall be communicated to CenterPoint Energy in a timely manner.

ARTICLE 7 AMENDMENT PROVISION

Section

7.3. Section 7.3 of Exhibit A is amended by replacing the term “System Security Study” with

“System Security Screening Study.”

ARTICLE 8 AMENDMENT PROVISIONS

8.1. Section 8.1 of Exhibit A is amended and restated as follows:

Section

Generator's Cost Responsibility. The Generator will acquire, construct, operate, test,
maintain and own the Plant and the GIF at its sole expense. In addition, the Generator
shall, by the date set cut in Exhibit “B,” make a contribution in aid of construction {(“CIAC")

3
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in the amount set out in and for the TIF facilities described in Exhibit “C,” if any, in
accordance with PUCT Rules,

Section

2.2 and

8.2. Section 8.2 of Exhibit A is amended by replacing the phrase “Section 4.1.B” with “Sections
4,1.B.”
8.3. Section 8.3 of Exhibit A is amended and restated as follows:

Section

Financial Security Arrangements. To secure the Generator's obligation to pay the
termination costs described in Section 2.2 if this Agreement is terminated pursuant to
Section 2.1, the TSP may require the Generator to pay a reasonable deposit or provide
another means of security, to cover the costs of planning, licensing, procuring equipment
and materials, and constructing the TIF. The required security arrangements are specified
in Exhibit “E.” The Generator shall deliver the financial security called for in Exhibit “E”
(the “Security”) to the TSP by the date specified in Exhibit “B.” Within ten business days
after the TSP receives notice of the Commercial Operation Date from the Generator, the
TSP shall return the Security to the Generator. However, the TSP may retain an amount
of the Security to cover the incremental difference between the TSP’s actual out of pocket
costs associated with the choice of Section 4.1.B over Section 4.1.A, pending a final PUCT
Order as contemplated in Section 4.1.B(iii). If the Commercial Operation Date for the
Plant does not occur within one year after the scheduled Commercial Operation Date
identified in Exhibit “B” or if this Agreement is terminated in accerdance with Section 2.1
and the TIF are not required, the TSP may, in accordance with the provisions of Section
2.2, retain as much of the Security asis required to cover the costs it incurred in planning,
licensing, procuring equipment and materials, and constructing the TIF.  If a cash deposit
is provided as the Security pursuant to Exhibit “E,” any repayment of such cash deposit
shall include interest at a rate applicable to customer deposits as established from time
to time by the PUCT or other Governmental Authority. If ERCOT requires the TSP to
update the Facilities Study or conduct a new facilities study for the TIF, whether due to a
delay in the Commercial Operation Date or otherwise, the TSP may increase the Security
amount required from the Generator to cover any increase in the estimated cost of the
TIF identified in such updated or new facilities study.

ARTICLE 9 AMENDMENT PROVISIONS

9.1. Subsections B, E and | of Section 9.1 of Exhibit A are amended and restated as follows:

Section 9.

B. Commercial General Liability Insurance including for premises and operations,
providing personal injury coverage; broad form property damage coverage; broad form
blanket contractual liability coverage {including coverage for the contractual
indemnification); products and completed operations coverage; coverage for explosion,
collapse and underground hazards; independent contractors coverage; coverage for
pollution to the extent normally available; coverage for punitive damages to the extent
normally available; and cross liability coverage, with minimum limits of One Million
Dallars (51,000,000} per occurrence/One Million Dallars (51,000,000) aggregate
combined single limit for personal injury, bodily injury, including death and property
damage.
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E. The Commercial General Liability Insurance, Comprehensive Automobile Liability
Insurance, and Excess Public Liability Insurance policies shall cover the other Party, its
parent, associated and affiliated companies and their respective directors, officers,
agents, servants and employees (“Other Party Group”) as additional insured. All policies
shall contain provisions whereby the insurers waive all rights of subrogation in accordance
with the provisions of this Agreement against the Other Party Group, and each Party shall
provide thirty (30) days advance written notice to Other Party Group prior to anniversary
date of cancellation or any material change in coverage or condition.

I Within ten (10) days following execution of this Agreement, and as soon as
practicable after the end of each fiscal year or at the renewal of the insurance policy and
in any event within ninety {90) days thereafter, each Party shall provide certification of all
insurance required in this Agreement, executed by each insurer or by an authorized
representative of each insurer, or a letter of self-insurance executed by the Party’s
authorized representative.

ARTICLE 10 AMENDMENT PROVISIONS
Section 10.5.  Section 10.5 of Exhibit A is amended and restated as follows:
Force Majeure.

A, The term “Force Majeure” as used herein shall mean any cause beyond the
reasonable control of the Party claiming Force Majeure, and without the fault or
negligence of such Party, which materially prevents or impairs the performance of such
Party’s obligations hereunder, including but not limited to, storm, flood, lightning,
earthquake, fire, explasion, failure or imminent threat of failure of facilities, manufacturer
ar vendor delays in the delivery of procured intercennection facilities or equipment, civil
disturbance, strike or other labor disturbance, sabotage, war, national emergency, or
restraint by any Governmental Autharity. The term “Force Majeure” also includes any
outage scheduling delays and scheduled outage cancellations {collectively, “Outage
Delays”) caused by ERCOT or other third party that prevent or delay TSP’s TIF construction
activities and any TIF construction delays caused by TSP’s compliance with PURA §
35.005(d).

B. Neither Party shall be considered to be in Default {(as hereinafter defined) with
respect to any obligation hereunder {including obligations under Article 4), other than the
obligation to provide the Security or pay money when due, if prevented from fulfilling
such obligation by Force Majeure. A Party unable to fulfill any obligation hereunder
{other than an obligation to provide the Security or pay money when due) by reason of
Force Majeure shall give notice and the full particulars of such Force Majeure to the other
Party in writing or by telephane as soan as reascnably possible after the occurrence of
the cause relied upon. Telephone notices given pursuant to this Section shall be
confirmed in writing as soon as reasonably possible and shall specifically state full
particulars of the Farce Majeure, the time and date when the Force Majeure occurred
and when the Force Majeure is reasonably expected to cease. The Party affected shall
exercise due diligence to remove such disability with reasonable dispatch but shall not be
required to accede or agree to any provision not satisfactory to it in order to settle and

5
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terminate a strike or other labor disturbance. The In-Service Date will be extended by
one day for each day TIF construction is delayed due to Force Majeure.

Section 10.6.  Subsection A of Section 10.6 of Exhibit A is amended and restated as follows:

A. The term “Default” shall mean the failure of either Party to perform any
obligation in the time or manner provided in this Agreement. No Default shall exist where
such failure to discharge an obligation {other than an obligation to provide the Security
or to pay money) is the result of Force Majeure as defined in this Agreement or the result
of an act or omission of the other Party. Upen a Default, the non-defaulting Party shall
give written notice of such Default to the defaulting Party. Except as provided in Section
10.6.B, the defaulting Party shall have thirty (30) days from receipt of the Default notice
within which to cure such Default; provided however, if such Default is not capable of
cure within 30 days, the defaulting Party shall commence such cure within 30 days after
receipt of the Default notice and continuously and diligently complete such cure within
90 days from receipt of the Default notice; and, if cured within such time, the Default
specified in such notice shall cease to exist.

This Agreement and the Amendment Provisions herein are effective as of the effective date of the

S5GIA,
CENTERPOINT ENERGY HOUSTON ELECTRIC, LLC Old 300 Storage Center, LLC
DocuSigned by: DacuSigned by:
By f@m}; Mureads B Dﬂtsow Switle
V- TEGIT CTEEAY0AT T V (R |3 o ) e
pavid Mercado Jason smith
Name: Name:

Title: VP High voltage and system Operations Tjtle: Head of Transmission

167



