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3.7.

38.

inelude gecuracy checks, recalibration and replacement/repair of equipment when needed.

3.6.3. CNP shall [umish locks in series with customer locks W permil aceess 1o all swilchyard gates, subsialion control cubicle

doorn(s), and disconnect switches.

Current transformers and potential transformers

3.7.1. The current transtormers {CTs) and potential transtformers (ITs) necessary for telemetry and protection itemized in this
specilication shall be provided according o CNP specilication 007-231-14, I a pariicular application is not covered by this

specilication, then CNP shall designale the necessary PL(sY and CT(s) on the substation ene-line diagram that the customer

submils for commenlt and approval.

3.7.2. l'or some subsiation layouls, a poteniial rollover eireuil shall be needed. 1 a potential rollover eireuil is needed, it shall be

designated by CNI on the one-hne diagram that the customer submits for comment and approval.

Drawing approval

3R.1. The Engineering Contractor shall provide electronic and paper copies of all drawings showing equipment connections and

structural details of all equipment associated with the installation of the CNP-owned RTTT at the customer facility.

3.8.2. Drawings required by this speeilication inelude:

3.8.2.1. Subslalion one-line relaying and metering diagrams illusirating the overall welemetry scheme,

3.8.2.2. Substation control cubicle lavout{s) and tloor plan(s),
3.8.23 Condwt and cable lists,

3.8.2.4. Conduil Layoul or Plan and Prolile,

3.8.2.5 RTU manulfaclurers prints and cusiomer conneetions,
3.8.2.6. AC Schemalics Lor all power and conirol eireuits,
3827 AC Relaying Schematics (FElectrical Three-line),

3 8.2.8 Relay panel lavouts,

3.8.2.9. Bill of material tor items required by this specification,
3 8.2.10 Batterv charger alarm relay(s) schematics,

38211 AC & DC Distribution Panels,

3.8.2.12. Communication cable and conduil rouiing through customer facility, and

3 R.2.13 Customer Facility Plot T.avout.
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APPENDIX

Table 1: Acceptable transducers and test switches

DESCRIPTION MANUFACTURER MODEL NO. MONITORING POINTS
LAGE TRANS . AMEITEK - ) ONE PER SUBSTATION
YOLLIAGE 11 SDUCER SCITNTITIC COTIIMBITS VILoa4 BTIS
TEST SWITCH . ONE PER EACH
STNGI.T. PITAKTL DURHAM 2102203 TRANSDIUCIER
WAL T/ VAR TRANSDUCER | AMELIEK KLWVSCS ONE PER EACH LINE QR
STNGI.T. PITAKTL SCITNTITIC COTIIMBITS - 1.OAD
WATT/ VAR TRANSDUCTR | AMLETIK T WVIIKSAL ONT. PR TACTT LINT,
TIIREE PITAST. SCITNTITIC COTIIMBITS ’ ) GINTERATOR OR 1LOAD
DIIRITAM 2-1038T-00
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Figure 4 — Breaker Status Connection using trip coil monitoring method
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List of abbreviations

RIU=REMOLL TERMINAL UINIT

DCS = DISIRIBUTED CONTROL SYS1LEM

CRI1,CRIL = 1 YPICAL WIRL NAMLUS IN CNP CARRILR RELAYING SCIILMLUS
ATCR = AUTOMATIC CARRIER REMOV AT,

C =CLOSE

C8 = CONTROIT, SWITCH

25 = SYNCRO-VERTFIER RELAY

5= 8CADA STATTIS INPUT

Cl1,C21 = 1 YPICAL WIRL NAMLES IN CNP RECLOSL REMOVAL SCLEMILES
NO=NORMALLY OPLN

CC = BREAKLER CLOSLE COTL

79 = AUTOMATIC RECLOSING RELAY

RR = RECLOSLE REMOVAL LATCIING RELAY

T =TRIP

TC=BREAKER TRIT* COIT,

8588 = SLIDING LINK TERMINAT.

R =RESISTOR

DDD = ZENER DIODLE

AMS = AUTOMATIC / MANUAL TTIROWOVER SWITCLL (SIIOWN IN MANUAL MODILD)
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REFERENCE DRAWINGS: Latcst revision of

SPECIFICATION

FOR

CUSTOMER-OWNED 138 kV SUBSTATION DESIGN

. CenterPoint
< Energy

ELECTRIC ENGINEERING DEPARTMENT

P.0. BOX 1700 HOUSTON, TEXAS 77251

CenterPoint Encrgy 004-241-04, Custiomer-Owned Substation Line Termination Standard

CenterPoint Energy 171-190-06, Design Criteria 138 kV Standard Instrument Transformer Stand, Sh. 1
CenterPoint Energy 171-190-06, Design Criteria 138 kV Standard Instrument Transformer Stand, Sh. 2
CenicrPoint Encrgy 381-500-01, 138 kV Potential Tranglormer Schematic and Wiring Diagram

REFERENCE DOCUMENT: Latest revision of

CenterPoint Encrgy Transmission & Substation Oulage and Clearance Coordination Procedurcs

REFERENCE SPECIFICATIONS: Latest revision of

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

REFERENCE STANDARDS: Lalcst revision of

AASHTOIEEE C37.13

AISC. "Mannal of Steel Construction"

ASCE 10 IEEE 80

ASCE 113
ANSICI2.1

[EEE 519
IEEE 837

ANSI (3732 1EEE 998
IEEE C37.04 [EEE 1119
IEEE C57.12.00 IEEE 1453

IEEE C2 (NESC)

IEEE 142 NEMA CC 1
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L. SCOPE

1.1.

This specilication covers design crileria for a customer-owned 138 kV subslation conneeied Lo the
CenterPoint Energy Houston Electric, LLC (CenterPoint Energy) 138 kV transmission system. This
specification is intended to apply to a new customer-owned substation or expansion of an existing
customer-owned substation. Howgever, the information in this gpecilication may be applicable when
cquipment in an ¢xisting customer-owned substation 1s being replaced or modilicd.

2. GENERAL

2.1.

A customer that is approved by CenterPoint Encrgy to reccive service [rom the CenterPoint Encrgy
138 kV transmission system is required to provide a substation capable of accepting that service from
CenterPoint Energy. The customer-owned substation becomes an integral part of the CenterPoint
Encrgy transmission sysiem nctwork and the Electric Reliability Council of Texas (ERCOT) and,
therelore, can have a significant impact on overall system rehiability. The customer 1s obligated to
meet present CenterPoint Energy design criteria and modify the customer-owned substation in the
future as the CenterPoint Energy transmission system continues to evolve. When deemed necessary
by CenterPoint Encrgy, changes may be nceded (o conlorm (o indusiry standards. trangmission
gyslem characleristics, CenterPoint Encrgy praclices, and technological advances lo maintain
reliability or meet future reliability requirements.

2.2,  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
(IEEE). th¢ Amcrican Socicly of Civil Engincers (ASCE). the Amcrican Instituic of Stecl
Construction (AlSC), and the National Electrical Manulacturing Association (NEMA). In the cvent
of conflicting requirements, the order of precedence shall be this specification. ANSIL, IEEE. ASCE,
ATSC, and NEMA standards. All electrical clearances shall comply with the latest version of the
National Elcctric Salcty Code (NESC).

2.3, This specification is not intended to be totally comprehensive. To ensure the efficient coordination
between CenlerPoint Encrgy and the customer during the design and construction of the customer-
owncd subslation, CenlerPoint Encrgy requires that engincering documents be submitied to
CenterPoint Energy for review before certain equipment is ordered or construction begins. All items
requiring CenterPoint Energy review are listed in Article 14 of this specification and shall be
submitled in writing (o the designated CenterPoint Encrgy represcntative.

2.4, Any deviations from this specification or project drawings reviewed by CenterPoint Energy require
wrillen acceplance from CenlerPoint Encrgy.

2.5,  All labor and equipment shall be furnished by the customer unless otherwise stated in this
specilication.

2.6.  Unlcss otherwise stated in this specilication:

261 CenterPoint Energy will provide only functional reviews of completed drawings and
schemalics,
CENTERPOINT ENERGY
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262, CenlerPoint Encrgy will not verily, or correcl, point-lo-point wiring drawings for the customer

— owned substation.

2.63.  CenierPoint Encrgy requires specilic Lests which are to be conducted by the customer Lo verily

27.

28

29.

the proper operation and coordination of the customer-owned substation protection and
control equipment (see Article 16 of this specification).

CenterPoint Energy reserves the right to refuse to energize any customer-owned substation which
lails to mect this specilication.

The customer will coordinate the energization and operation of their high voltage facilities with
CenlerPoint Engrgy’s Real Time Operations (RTO) Depariment per CenierPoint Encrgy’s
“Transmission & Substation Qutage and Clearance Coordination Procedures™ document,

During cnergivation of new or ¢xisting ¢quipment, the customer shall not disable a sigle level, or
multiple levels, of protcction thatl results in no protection [or an cncrgized clement, such as, a
transmission line, high veltage bus, or transformers.

291,  Thecustomer shall immediately notily the RTO System Controller (281-894-0491) whenever

the customer becomes aware of an energized element that has no protection if the protection
cannot be immediately restored.

2.9.2. The customer shall immediately notify the RTO System Controller (281-894-0491) of a

2.10.

2,11

2,12,

protective relay that is not functional (such as a *CPU Failure™ alarm) or when a protective
rclay is Tound powcered down, or oul of scrvice (such as not cnabled), lor an cnergired
clement.

As owner of the substation, il is the customer’s responsibility Lo 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 Encrpy
transmission system network, CenterPoint Energy requires access to the customer-owned substation
and CenterPoint Energy right-of-ways 7 davs-a-week, 24 hours-a-dav, 365 days-a-year. Site access,
gilc operating procedures and road access Lo the cusiomer-owned substation by CenterPoint Encrpy
personnel should be considered when determining the substation location.

When (erminal blocks and other connections permil, ting longue Tupgs shall be usced insicad of spade
or stab-on lugs.

3. CENTERFPOINT ENERGCY SYSTEM CHARACIERISTICS

3.1. CenterPoint Energy’s phase rotation is designated C-B-A counter-clockwise and the customer shall
phasc cquipment accordingly. Connection of the customer’s H1-H2-H3 power translormer Icads o
CenterPoint Energy s C-B-A. B-A-C or A-C-B phases, respectively, is recommended.

32. The CenterPoint Energy’s system operating voltage is 138kV (L-L)79.7kV (L-G) +/- 3% for
continuous operation and 138kV (L-L)/79.7kV (L-G) +3%/-8% lor ecmergency conditions,  Aclual
stcady-slatc opcrational voltage varics around the CenterPoint Encrgy (ransmission system network,

CENTERPOINT ENERGY

TTOTSTON, TX
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Lad
L

Lad
*

n
3

Lad

bul lacililics with a means 1o regulate the 138 KV iransmission syslem are (ypically used to control
the voltage to be no more than approximately 142 kV (L-L)/82 kV (L-G) to provide a margin from
the maximum 145kV (L-L)/83.7 kV (L-G). Dynamic conditions may be encountered which result in
vollage cxceeding this range. Al a minimum, customer 1s required (o design 138k substation
lacilitics thal arc raled [or the ecmergency operating vollage range stated above. For the purposc of

the design and rating of the substation and equipment, it shall be assumed that the maximum
continuous negalive scquence componenl of the vollage at the 138 kV bus is 2% of the positive
scquence voltage. Sce Sub-Articles 3.4, 3.3, 4.9 and 7.1.4 ol this specilication (or additional rclevant
information.

Only instrument translormers, surge arrcsicrs, stalion scrvice vollage translormers, gencrator step-
up transformers for generators without co-located non-auxiliary load, and autotransformers are
allowed to be connected phase-to-ground on their 138 kV primary terminals.

As the independent sysiem operator (ISO) for the ERCOT Region, ERCOT ig responsible lor
maintaining frequency. which is nominally 60 Hz. Refer to ERCOT (www.ercot.com) Nodal
Operating Guides and Protocols for information regarding frequency regulation.

CenterPoint Energy suggests the customer at a minimum utilize the “voltage ride-through™ design
crileria below when designing and sclecting process and control cquipment. (Note: This design
crileria do nol supersede any regulatory vollage ride-through requirements).

.10 When the point of interconncclion bus voliage is below 0.5 pu, the minimum ride-through

time is (.15 scconds.

b
b

When (he point of micrconnection bus voltage 18 at or above (0.5 pu, the minimum ride-
through time is (1.2 seconds.

Multiple-shot, slaggcred, voltage-supervised, automatic reclosing is wiilized on (the CenlerPoint
Energy transmission svstem. The first automatic reclosing attempt for a CenterPoint Energy
transmission ling tvpically occurs approximately one second after initial trip. The number of
automatic reclosing atlempls varics, but the total duration of the automatic reclosing sequence is
tvpically onc minute. The customer shall coordinale operation and protection of cleciric molors,
computers and other equipment accordingly.
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DocuBign Envelope ID: CATYD5C41-FOAA-4B3F-AZB0-A870049A22E0

4. ELECTRICAL DESIGN CRITERIA

4.1, The minimum acceplable clectrical design characteristics for 138 kV lacilitics and cquipment arc
listed below:

Transformer winding impulse level 530 kV BIL

Bus and switch insulators, and apparatus 630 kY BIL

bushings (i.e. circuit breaker bushings,

transformer bushings, coupling capacitors.

capacitive voltage transformers (CVT), current

translormers (CT), potential translormers (PT),

surge arresters etc.)

Bus and switch insulators Icakage distance 132 1n. lcakage distance {cquivalent o
extra creep 630 kV BIL or 750 kV BIL).
Additionally. insulators may require
‘coaling” 1n somge arcas ol the system 1o
ninimizg the likelihood of Mlashover.

Apparatus bushing leakage distance (circuit 92 in. creep (equivalent to 650 kV BIL —

breaker bushings, transformer bushings, CVT,  light contamination levels). Additionally,

CT, PT, surgc arrcslers ¢lc.) apparatus bushings may require “coating’
in somc arcas ol (the syslem 1o minimizg
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 crossover point of high and low bus)

Phasc-to-phasc horizontal spacing at incoming 144 in. {center ling (o ¢enler ling,

line dead-end structure regardless of the line angle)

4.2,  Anair insulated customer-owned substation configured in a ‘ring bus’, *double-breaker., double-bus’
or ‘breaker-and-a-half” arrangement equipped with transmission line protective relaying (“full loop™)
or an air ingulated customer-owned subslation confligured in a “loop ling tap’ arrangement without
transmission ling protective relaying (“loop tap™) arc allowed by CenterPomt Encrgy (sce Figure 2
through Figure 7). ‘Ring bus” configurations with more than six breakers shall not be considered.

43, Cuslomcr-owned substations with aggrepated load cqual o or grealer than 75 MW shall be
conligured as “lull loop™. Customers shall convert any ¢xisting substation (o *(ull loop™ i any luture
load addition increases aggregate load to 73MW or more.

44. Based on the customer-owned substation configuration, equipment in the substation that could be
subjected to transmission line load flow current (circuit breakers and disconnect switches, bus work.
conductors or any scrics-conncecled, current carrving devices. such as, [rce-standing current
translormers, proteclive relays, instrumentation, or hardwarc within the ring bus or transmigsion ling
breaker-and-a-half bay) and incoming transmission line positions (transmission line disconnect
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swilches, linc traps, ¢tc.) shall have a minimum continucus current rating of 4000 A and shall have
an overload capability of 110 percent of rated current for 2 hours, unless otherwise specified by
CenterPoint Energy. The equipment in the customer-owned substation that is not subjected to
transmission lin¢ load flow current 18 not required to be 4000 A minimum. However, opcerational
scenarios associaled with certain cquipment oulages could exist thal would result in (ransmisgion ling
load current flowing on customer internal lines or buses (customer site internal ‘loop line’ or
customer sile internal “loop bus™) and potentially overload the customer’s cquipment il is rated less
than 4000 A, Therelore, CenlerPoint Encrgy sugpcests that any customer site internal “loop ling’ and
customer site internal ‘loop bus” (except customer site internal ‘radial” line or customer transformer
bus connections) be 4000 A minimum (see Figure 2 through Figure 7). For customer-owned
substations connecting to four or more CenlerPoint Encrgy 138 kV transmission lincs, contact
CenlerPoint Encrgy lor the required cquipment rating,

CenterPoint Energy CenterPoint Energy
netwerk transmission line network transmission ne

transmission line
load flow
current

DS

cB*

9]
m
1

i
1
i A

LY
T1 \;\.r\.lh\.lsz
WM oy oy

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

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

= Must have a continuous current rating of 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 configuraticn. The circuit switchers are
used for manual switching of the network transmission line sections.

-|f twe transformers are installed then this disconnect switch is installed
and is ‘nermally closed”.

** For substation afranged for future *“full loop™ service, the 138 kV circuit
Lreakers that will be in the substation 'loop’ shall have a continuous
current rating of 4,000 A {ses figures 3 to 7}

Figure 2
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CenterPoint Energy

network transmission line

Alternative ‘b’ customer 138 k¥ substation (“loop tap™)

CenterPoint Energy
network transrnission line

transmission line

load flow
current
CcB lod ce
transimission line
load flovy
current DS
1
d‘,l
DS
)

-

oA A
LI T TR I S
v W A W Tz

2 circuit breakers with 1 or 2 transformers

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

CB = circuit breaker
DS = disconnect switch

All disconnest 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
rietwerk transmission line sections.

* I two transformers are installed then this disconnect switch is installed

and is ‘normally open’.

Figure 3
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CenterPoint Energy
network transmission ling

CenterPoint Energy
network transmission ling

B [CB

Ds

D3

DS

CB

A

transmission line
load flow
current

current

transmission line
load flow

CB

DS

.—.——._O

T

A A L i
LA T T )
Yoow o T2

T

Ds

el o

Alternative ‘'c’ customer 138 kV substation {“full loop™}

CB = circuit breaker
DS = disconnect switch

3 circuit breakers with 1 or 2 transformers

— Just have a continuous current rating of 4000 A minimum
—— Can be less than 4000 4

All disconnect switches only have arcing horns. Circuit switchers are not
used for manual switching of the network transmission line sections in this
configuration. The circuit breakers are used for manual switching of the
network transmission line sections..
* i two transformers are installed then this DS is ‘normally open’ or
normally closed' depending on customer operating preference.

Figure 4
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CenterPoint Energy
network transmission line

CenterFoint Energy
network transmission line

CB

A

transmission line
load Mow

transmission line
load flow

Ds

Ds

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

T2

4 circuit breakers with 2 transformers

CB = circuit breaker
DS = disconnect switch

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

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

Figure 5
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T

transmission line

load flow

I
! T
DS IH
DS | .
- | o 8 D3 | CanterPoint Energy
y . | netyiork transmission line
I
I
I
I
I
I
I
I
I
:
l,_....: .

—

ps

Alternative ‘e’ customer 138 kV substation {“full loop™

4 circuit breakers with 2 transformers

CB = circuit breaker
DS = disconnect switch

= MMust have a continuous current rating of 40060 A minimum

—— Can be less than 4000 A

1

1
DS i
|

|
b5 :
1

|
T2
1

1

1

1

1

1

1

1

1

1

1

1

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

Figure 6

CenterPoint Energy
network transmission line
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CenterPaint Energy

network transmission line

CenterPoint Energy
network transmission line

customer site
internal ‘loop line’

Ds transmission line
load flow
B CB c CB
transmission line
DS lmad flow DS

D5*

* possible f
[

A transmission line
N lozad flow ,’

b -
0s
T2

L g——
e [Must have a continuous current rating of 4000 A minimum
—— Can be less than 4000 A

customer site
internal ‘loop line’

Ahy customer connection from the “full loop™ substation or “loop tap”
substation to the customer's transformers, customer buses, or customer
lines (i.e. customer plant internal ‘leap lines’, efc.) 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 resuli
in transmissicn line load current flowing on customer site internal lines or
buses {customer site internal “loop ling' or Yloop bus™ and patertially
overlpad the customer's aquipment if it is rated less than 4000 A,
Therefore, CenterPaint Energy suggests that any customer site internal
‘loop line” and customer site internal 'loop bus' (except customer site
internal ‘radial’ line ar customer transformer bus connection) be 4000 A
minimum.

Figure 7

4.5, The 138 kV customer-owncd substation shall be designed for a short circuil current of 63 kA rms
symmctrical, with X/R ratio of 17, unlcss otherwise specilicd by CenterPoint Encrgy.
4.6. 138 kV customer-owned substations which are connected directly into or located within 2 miles
electric distance of a CenterPoint Energy 138 kV substation that is designed for a short circuit current
of 80 kA rms symmetrical, must be designed to the same short circuit current of 80 kA rms
symmctrical, with X/R ratio of 17, unlcss otherwise explicitly specificd by CenterPoint Encrgy.
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4.7

4.8,

4.9

4.10.

4,12,

413,

The application of key interlock sysiems 1s not permilicd on customer-owned substation 138 kv
equipment.

The customer’s conneeled load. gencration and cquipment shall be designed and operated to adhere
to the recomumended harmonic limits of IEEE 319 and limits of voltage fluctuations and associated
light flicker of IEEE 1453.

The customer shall not, without CenterPeint Energy’s consent, connect or operate equipment that
produccs voltage [ucluations, inlerlerence or distorted wave forms that adversely alfect service 1o
olher customers or that may be detrimental o the CenierPoint Encrgy (ransmisgion system. Such
equipment includes, but is not limited to, motors, arc furnaces, capacitor banks, etc. The customer is
obligated to provide load and equipment information (i.e., load magnitude. peak load, load profile.
amount of scll- scrve gencration, load characteristics, molor starting data, load incrcase) [or
CenlerPoint Encrgy interconnection study and development of interconncelion requircments.
CenterPoint Energy may require the installation, on customer’s side of the meter, of suitable
apparatus or other equipment designed specifically to reasonably limit such adverse effects.

The customer-owned substation ground mat shall be designed for a short circuit current of 63 kA rms
svmmetrical with X/R ratio of 17 and duration of 0.25 seconds and comply with IEEE 80 and IEEE
C2 (NESC). Ground mat connceclions shall comply with 1EEE 837, unless otherwise specilicd by
CenlerPoint Encrgy.

138 kV cuslomer-owncd substations which arc connccled dircctly into or located within 2 milcs
cleetric distance ol a CenterPoint Encrgy substation that is designed for a short circuit current of 80
kA rms symmetrical, shall design the ground mat for a short circuit current of 80 kA rms symmetrical.
with X/R ratio of 17 and duration of 0.25 scconds and comply with [EEE 80 and [EEE C2 (NESC).
Ground mat conncctions shall comply with IEEE 837, unless otherwise specilicd by CenterPoint
Energy.

The customer-owned substation direct lightning stroke shiclding design shall comply with [EEE 998,

The customer shall refer to the current CenlerPoint Encrpy tarilT for retail delivery service regarding
additional information periaining (o load balance, intermitient clectrical loads and limitations on
adverse effects. equipment sensitive to voltage and wave forms. change in retail customer’s electrical
lead, power factor, and testing of retail customer equipment.

3
3.1.  The customer shall provide a compleie structural and loundation design package lor the dead-end
structurcs (supporting the CenterPoint Encrgy iransmission lines connecled Lo the customer-owned
substation) and the instrument transformer stands in accordance with Article 14 of this gpecilication,
The design package shall be signed and sealed by a professional engineer registered in Texas and
shall include design references/codes. computer analysis. member design. connection design,
foundation design, soil report, structural and (oundation drawings, and all other information that
documents the design of the structure(s). ASCE 113, 2™ Edition may be uscd lor guidance in the
design of structures inside the customer-owned substation.
5.2. CenterPoint Energy transmission structures designated for CenterPoint Energy use shall be used
CENTERPOINT ENERGY
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n
o

n
173

5

5.

AL

3.2

cxclugively by CenterPoint Encrgy and will nol be used 1o support customer ¢quipment including
customer-owned generator leads.

Design shall be bascd upon loadings rcalistically combined to cause the most unfavorable elTect upon
the structure or component. The loads and overloads specified in Sub-Articles 5.4 and 3.5 of this
specification must be used. If the ATSC LRFD method is used, the structure must have a second order
clastic analysis (also called a Geometric Nonlincar Analysis).

Structures shall mcel the Strength Requirements of [EEE C2 (NESC), Scelion 26, for grade B
conslruction,

The minimum acceptable structural design loading criteria shall be the more severe of the lollowing
two cases (nolc the cases incorporale loads up to a 30° horizontal angle):

Casc 1 - lcc with Concurrent Wind Loading: Relerence specilication 1EEE C2 (NESC);
minimum allowable strength (actors per Scetion 26, Table 261-1: loading requircments per
Section 25, Rule 250.B and Table 250-1; and loading components to be applied to the structure
shall be according to Iigure 8 of this specification. The static wire and phase wire loads shown
in Casc 1 include the required overload lactors. The 9 psl wind on the structure must include
a 2.530 overload (22,5 psl) with the appropriale lforce coclTicient (Cr) lor cach siructural

member.
l—b Transverse

) Longitudinal
Wind

Direction

—— St
—

Tt Tt Tt
81 l 1 + + LSI
Ti T T

—_—

—_—

Wind and |ce loads are specified in Section 25 of IEEE C2

Phase wire
Ti=23.0 kips/phase longitudinally

Static wire
Si=10.5 kipsfwire
longitudinally
S = 8.7 kipsfwire
transversely
Sv = 0.5 kipséwire vertically

Ti = 14.4 kips/phase transversely

T, = 1.5 kips/phase vertically

CASL 1 - Lee with coneurrent Wind Loading — Overhead
View Static wire and Phase wire loading component
{(The statie wire and phase wire loads shown inelude the required overload [acilors)

Figure 8

Case 2 - Extreme Wind Loading: Reference specification; IEEE C2 (NESC) Section 25, Rule
230.C; minimum allowable strength factors per IEEE C2 (NESC), Section 26, Table 261-1;
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and magnitude and dircction of static wire and phasc wire loading components to be applicd
to the structure shall be according to I'igure 9 of this specification. The static wire and phase
wire loads shown in Case 2 include the required CenterPoint Energy overload factors. The
wind on structure loads is applicd in the Trangverse dircction and must include a 1.1 overload
factor. CenterPoint Encrgy will provide the designaled Extreme Wind velocily to be used at
the site. Stuctural member shape factors shall be used from ASCE 74.

Transverse
—_—
—_—

Longitudinal
Wind s _ . S
Lirection . t— . .ot
—e et —
g Tt Tt Tt g
—_— 1 l L 4 ¥ L 2 l 1

T Ty Ty

For Case 2 the following shall apply:

Basic Wind speed determined from wind map for, Exposure Category C,
Risk Category |, Desigh 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
St = 5.5 kipsfwire Tt = 10.5 kips/phase transversely

transversely
Sy = 0.5 kipsfwire vertically Ty = 1.5 Kips/phase verically

CASE 2 - Extreme Wind Loading — Overhead View
Slalie wire and Phase wire loading componeni
{The static wire and phase wire loads shown include the required overload factors)

Figure 9

3.6.  The requirements lor dead-end struclures are as follows:

36.1

Customer shall design all attachment points to ensure that sufficient electrical clearance is
maintained o the customer’s structure ground and cquipment. CenterPoint Encrgy 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,
suspengion insulators, dead-end clamps and phasc wire (crminal [ittings with NEMA CC |
standard lour-hole terminals (0.5623 in. diameter holes, 1.75 in, centers) for attachment o
the first item of equipment or bus in the customer-owned substation. CenterPoint Energy will
also furnish stirrup clamps or other similar devices (such as a bar on the NEMA pad that is
used with ACSS conductors) on the phasc wires as required [or connection of surge arresiers
and potential translformers, 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 Encrpy will furnish, own and maintain all nceessary [fittings for tcrminating the
static wire and for connecting the static wire to the customer provided substation ground
conductor at the static wire pull-off plates including the tower fittings, dead-end clamps and
static wirc terminal [ittings (or attachment to the customer provided substation ground
conductor.

5.6.2.  Customer shall provide pull-olT plates (or (crminating the phasc wires and static wircs which

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

5363,  The height ol the dead-end struclure’s phasc wirc attachment shall be in accordance with the

National Electric Salcly Code (IEEE C2) or 40 [1. whichever i grealer, unless oltherwise
specilied by CenterPoint Encrgy . The static wire height at attachment shall be at a sulTicient
elevation and position to provide a shield angle to the outside phase wires of 30° and 43°
between two adjacent static wires (see IEEE 142).

56.4. CenterPoint Energy will determine if the installation of fiber optic cable is required for

N

N
-~

&
L

transmiggion ling protcctive relaying and/or conirol purposcs. The [liber optic cable
ingtallation will normally be installed underground from the trangmigsion ling proteclive relay
requiring fiber optic communication (i.e., relay located in the substation control cubicle) to
the base of the first CenterPoint Energy transmission line structure outside the substation.
Howcever, should an overhead installation be required, additional loadings will be imposcd
on the customer’s dead- end structure. Additional design information concerning the fiber
optic cable will be supplied by CenterPoint Energy when overhead fiber optic cable is to be
uscd. The connection for the fiber oplic cable is ypically at Icast 8 feet from the nearest phasc
wirc, Il an overhead installation is required and the [iber oplic cable cannol be accommodated
on the dead-end structure, a single pele must be installed in the customer-owned substation
to transition the fiber optic cable from overhead to underground.

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

When high-side (138 kV) metering is utilized, the customer shall design, provide and install stands
for mounting CenterPoint Energy furnished instrument transformers (potential and current
translormers). The customer shall also design and build lfoundations o support the stands and
ingtrument transformers, The designs shall be in accordance with Sub-Articles 3.1- 3.4 of this
specification. The extreme wind speed defined in section 5.5.2 shall be used with an appropriate
member and equipment shape factor. The instrument transformer parameters to be used for the design
ol the ingtrument transformer stand arc indicated on CenterPoint Encrgy drawing 171-190-06. Since
the ingtrument transformer may change in the luture, the stand mounting surlace for the ingtrument
transformer must be adjustable or use grating to accommodate diverse mounting bolt patterns. If a
grating 1s uscd for the stand mounting surface lor the instrument transformer, washer plaics of
sulTicient sivc and thickness to load up 4 bars must be used on top and bottom of the grating. Design
calculations showing the load transfer from the bolt to the washer plates to the bars to the column
must be provided. The customer is responsible for providing the bolts and washer plates. The
customer will design a mounting stand and loundation for the hurricane wind speeds and overloads
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from Sub-Article 3.53.2 of thig specification. [I'the AISC LRFD method 18 used, the structure must
have a second order elastic analysis {(also called a Geometric Nonlinear Analysis). The customer
shall limit the horizontal deflection of the potential transformer and current transformer stand at the
gtrument mounting height to the mounting height divided by 100, The wind speed used lor the
dellection limit shall be 80 mph.

6. SITECRITERIA

6.1. Site preparation and plot plan drawings shall be submitted to CenterPoint Energy for comment.
Facilities that must be shown on this drawing include: dimensions of the customer-owned substation
gile, access roadways, space belween the customer-owned substation and access roadways, and
drainage [caturcs such as culverts, ditches and detention lacilitics (il required). Reler (o Sub-Article
14.1.1 of this specification.

6.2,  The customer shall slake the location of the dead-cnd structures according 1o Figure 10, The owner
of the substation must submit drawings/documents specific to their substation to CenterPoint Energy
in accordance with Article 14 of this specification. The drawings required by Sub-Articles 14.1.1 and
14.1.3 of this specilication should show the cusiomer’s desired location [or CenterPoint Encragy
phascs. CenterPoint Encrgy will review this information along with the customer-owned substation
location and CenterPoint Energy transmission line tower location and determine if the customer’s
desired location for CenterPoint Energy phases can be achieved.
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6.3, An all-wcather aceess roadbed capable of supporting heavy construction vehicles shall be provided
to the customer-owned subslation. The arcas within the cuslomer-owned substalions that need (o
support heavy vehicular traffic should conform to AASHTO H20 loading.
6.4. Access for CenterPoint Energy to attach its transmission line wires to the customer-owned substation
dead-end structures shall be provided by either:

64.1. A 25 ft. wide, leveled. and unobstructed access outside the customer-owned substation site
from a main road to the CenterPoint Energy right-of-wayv 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 1. (minimum) wide gate for access into the customer-owned substation,

6.42. A 25 ft. wide access inside the customer-owned substation from the substation access gate (20
f1. wide minimum) o the (ront of the dead-ends with substation [encing a minimum of 25 fi.
from the attachment point.
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6.5, Access and spacc shall be provided for installation and luture replacement ol high voltage equipment
including metering instrument transformers.

6.6.  The design clevation of the customer-owned substation sile, cquipment and control cubicle should
take into consideration locating essential components above flood and storm surge levels.

7. HIGHVOLTAGE EOUIPMENT

7.1.  The requirements for power transformers are as follows:

7.1.1.

7.1.35.

Transformers serving load shall have a delta winding for connection to the 138 kV system.
Power transformers shall conform to IEEE C537.12.00. Power transformers should be
cquipped with sudden pressure and low oil level deleclion devices.

Power transformers shall have a minimum of two 600:3 A multi-ratioc bushing current
translormers (BCTs) per 138 kV bushing. Each BCT shall have [EEE C57.13 accuracy C400
or better. Where applications require additional BCTs and/or different ratios. CenterPoint
Energy shall provide ratios to support equipment purchase schedule. The secondary resistance
ol powcr (ransformer BCTs shall not exceed 0.0023 ohms per turn, The power (ranslormer
BCT sccondary rated continuous current shall be 10 A minimum. The power transformer BCT
rating factor (R.F.) shall equal 2.0.

High-side surpe arrcsters shall be provided in accordance with Sub-Arlicle 7.4 of this
specilication.

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

7.2, The requirements for circuit breakers are as follows:

72.1.

722,

Circuit breakers shall be of the three-pole, outdeor type. 138 KV nominal. in accordance with
IEEE C37.04.

For a “full locop™ customer-owned substation, “loop tap™ substation, or a substation arranged
lor luture “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 isolated capacitor bank current switching capability
of 600 A,

For customer-owned substations connecting to four or more 138 kV CenterPoint Energy
transmission lines, circuit breakers may be required toe have a higher continuous rating. The
three-phase symmctrical short circuil current interrupting capability of all 138 kV circuil
breakers shall be 63 kA rms symmetrical. The rated interrupting time of all 138 kV circuit
breakers shall be three cvcles or less. In some applications, the installation of TRV shaping
capacitors may be required in order to achieve the circuit breaker interrupting capability of
63 kA rms symmctrical for ling faults. CenterPoint Encrgy shall determing the placement of
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7.2.3.

724

725,

7.2.6.

7.2.7.

7.2.8.

7.2.9.

7.2.10.

TRV shaping capacitors, when required for line laults.

Each 138 kV circuit breaker shall be cquipped with two 4000:5 A multi-ratio BCTs per 138
kV bughing. Each circuit breaker BCT shall have a relaying accuracy class ol C800 on the
4000:5 A tap in accordance with IEEE C37.13. The secondary resistance of the circuit
breaker BCT shall not exceed 0.00235 ohms per turn. The circuit breaker BCT secondary rated
continuous current shall be 10 A minimum. The circuit breaker BCT rating lactor (R.F.) shall
equal 2.0.

For the replacement or addition of a 138 kV circuil breaker in an cxisting 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 {i.e..
the following requirement 1 o accommaodalte interlace of the 4000 A replacement or addition
138 kV circuil breaker with any exisling circuil breakers that have 2000:3 multi-ratio BCT’s
in an existing substation while maintaining the design capability for 4000 ampere operation
in the future). Each replacement or addition 138 kV circuit breaker shall be equipped with
two 3000:5 A mulii-ratio BCTs per 138 kV bushing. Each circuitl breaker BCT shall have a
rclaying accuracy class of CBOO on the 2000:3 A tap (cquivalent to C1200 on the (ull ratio
3000:3) in accordance with IEEE C57.13. The secondary resistance of circuit breaker BCTs
shall not exceed 0.0025 ohms per turn. Circuit breaker BCT secondary rated continuous
current shall be 10 A minimum, Circuil breaker BCT raling (aclor (R.F.) shall cqual 2.0.

Two trip circuits shall be provided with independent 125 V DC control circuits. If two trip
coils operale a single armature, both coils shall be designed or marked in such a way as o
prevent their being connected in a manner that would result in the circuit breaker not tripping
in the event that both coils are energized simultaneously.

Trip circuit or close circuit DC current shall not exceed 13 A (instantaneous and steady state)
for the circuit breaker trip or close circuit. If electromechanical protective relavs with DC
operated “target and scal-in” units arc used in the substation, then the circuit breaker (rp
circuit shall not draw Icss than 4 A DC current and a circuit breaker closc circuil 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 fused or usc a circuit breaker ingide the circuit
breaker control cabinet.

Surge suppression shall be provided on cach trip and closc coil. Relerence CenierPoint
Energy 007-400-02 Specification for Remote Telemetry of a Customer-Owned Facility.

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

Circuil breakers with air ¢losing mechanisms shall have stored energy lor al Icast 5 close-
open operations. Circuit 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 purpose. Voliage rollover rom AC 1o DC shall nol be installed lor the
spring charging motor circuit for circuit breakers.

(Gas circuit breakers shall have low SF6 gas pressure alarm and close inhibil contacs.
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7211

7.2.12,

The customer shall indicate on the rclay and metering ong-line diagram whether the low
SF6 gas pressure wiring is set to ‘BLOCK TRIP' or to *AUTO TRIP® the circuit breaker.

Circuil breaker internal time delay circuitry for recloging shall not be utilized. Exiernal lime
delaved automatic reclosing. when utilized, shall be wired/connected directly to the circuit
breaker close circuit. External time delay for the circuit breaker closing circuit is to be provided
by the automatic reclosing scheme,

The circuit breaker internal ¢lose and trip circuits shall not go through a ‘local/remote” control
swilch in the circuil breaker. However, il a circuil breaker comes from the manulaclurer 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, The requirements for air break switches are as follows:

73.1.

Transmission line disconnect switches and all disconnect switches in the customer-owned
substation ‘loop” shall be of the outdoor, three pole, gang operated type rated 145 kV nominal,
and shall have minimum continuous current raling of 4000 A_ an overload capability of 110
pereent of rated current for 2 hours and a rated minimum withstand capability of 164 kA pcak
for at least 1.5 seconds. Disconnect switches that are not in the substation ‘loop™ (i.e..
transformer high-side disconnect switch) may be rated for less than 4000 A continuous, but must
have a rated minimum withstand capability of 164 kA pcak. The switch air gap BIL ghall
coordinate with the BIL rating of the swilch insulators. For customer-owncd substalions
connecting to four or more CenterPoint Energy 138 kV transmission lines, contact CenterPoint
Encrgy lor the required rating ol swilches.

Transmission line disconnect switches are required for all substation types.

“Loop tap™ substations must be configured and designed with equipment to permit switching
for the scheduled outage of either transmission line section without interrupting service to the
cuslomet’sload. Aninterrupling device attached Lo a disconnecet swilch ina “loop tap” subslation
for trangmigsion linc load breaking, loop switching or linc dropping is not acceplable.

CenierPoint Encrgy docs not require any 138 kV disconnect switch auxiliary contacts excepl as
indicatcd in Sub-Article 9.1.5 of ihis specilicalion,

Grounding swilches are nol permitted on 138 KV ecquipment. A “grounding slud’ or [abricaled
attachment for the application of temporary grounding cables may be installed if desired.

7.4, The requirements (or surge arrcsters are as lollows:

74.1. Surge arresters must be installed on 138 kV power transformers and in the substation on the
incoming transmission linc positions Lo protect subslation 138 kV cquipment including 138 kV
coupling capacitors, ling (raps, instrument translormers, circuil breakers, cle.

742 All surge arresters shall be metal oxide type, 108 kV class minimum, with a minimum
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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7.4.35.

must have a minimum required pressure relicl capability of 63 kA rms symmctrical (or short
circuit current rating of 63 kA rms symmetrical). In addition to meeting the CenterPoint
Energy minimum requirements, a surge arrester with well-designed directional pressure relief
porls can provide a benelit. In the cvent of a surpe arrcster internal short circuil. a surge
arrcsler with well-designed dircctional pressure relicl venl ports, and with the venl ports
pointed in the appropriate direction, can minimize the possibility that the ionized gas emitted
rom the surge arrcsier will propagate into a multiphase faull and can minimizc the possibility
ol the ionizcd gas, and possibly other materials emilied from (he surpe arrester [rom causing
damage to other equipment.

Al 138 kV surge arresiers must be conngeled wilh a copper bond wire [rom the bottom (lange
of the arrester to the substation ground mat. If the customer desires to allow for grading /
leakage current monitoring, the surge arresters may be mounted on plates using insulated
spacers and associaled hardware. The insulated copper ground conductor from (he bottom
[lange of the arrcster must be isolaled from any other ground until it passcs the point where a
tong ammcier reading can be laken, The independent, insulaled ground lcads should be
adequately marked to indicate A. B. and C phases.

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

751

CenierPoint Encrgy shall specily vendor and vendor style number (or the coupling capacitor
or CVT devices that are used for transmission line protective relaving or CenterPoint Energy
supervisory control and data acquisition (SCADA) remote telemetry monitoring of
CenlerPoint Encrgy trangmission lincs according lo CenicrPoint Encrgy provided bill of
materials. CenterPoint Energy shall specify vendor and vendor style number for the line tuners
that are used for transmission line protective relaving according to CenterPoint Energy
provided bill ol matcrials.

The line tuner must be mounted at a level suitable for adjusting and testing while standing on
the ground. The line tuncr must be mounied at the basc of the coupling capacitor stand to
minimizc the length of the carricr Iead-in conductor connected between the line tuner and the
coupling capacitor to reduce the stray capacitance and leakage to ground that will increase the
losses of the tuner and affect the bandwidth.

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

7.6.  The requirements for line traps are as follows:

7.6.1.  CenlerPoint Encrgy shall specily vendor and vendor siyle number for ling trap devices that
are used for transmission line protective relaving according to CenterPoint Energy provided
bill of materials.
7.6.2. The line 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 line trap shall not be structurally supported by a coupling capacitor or CVT. Refer to
Sub- Article 7.5.3 of thig specilication,
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8. CONTROLCUBICLE

8.1.

8.2,

8.4.

8.0,

8.7.

8.8.

The control cubicle shall be a permanent, weatherprool struclure construcied on a concrele
foundation and scheduled for completion well in advance of the remainder of the substation 1o allow
for adequate check out and testing. The ambient conditions inside the control cubicle shall not exceed
32°C (90°F) and 85% relative humidily. Adcequate lighting shall be provided.

Wall spacc lor melering boxes shall be provided in accordance with Sub-Article 9.1.3.1 of thig
gpecilication.

[[ CenterPoint Encrgy has specilicd that transmission linc protective relaying with power ling carrier
and/or fiber oplic communication 1s ulilized, power line carrier transmittet/recciver sclg shall be
procured by the customer according to CenterPoint Energy provided bill of material and/or the
customer will provide wall space or floor space for a CenterPoint Energy provided fiber optic cable
distribution box.

The customer shall provide space for the CenterPoint Energy remote telemetry equipment that will
be installed in accordance with Sub-Article 12,1 of thig specification,

A scparate 120 V AC, 20 A circuil shall be provided Lo cach of the lollowing: (a) onc of the metering
boxcs, (b) the power ling carrier cquipment location, and (¢) the SCADA RTU cabmel (sce
CenterPoint Energy 007-400-02 Specification for Remote Telemetry of a Customer-Owned Facility).

One 120 V AC, 20 A outlet lor protective relay testing cquipment shall be located ncar the
transimission line protective relays in the substation control cubicle.

A scparate 130V DC, 15 A circuil shall be provided Lo cach of the lollowing: (a) onc 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).

If CenterPoint Energy transmission line fanlt location traveling wave system {TWS) equipment is to
be inslalled, CenterPoint Encrgy will provide requircments.

9. METERING EQUIPMENT

9.1, The requirements for melering arg as lollows:
9.1.1.  Any part of the mcicring system (hal 1g ingtalled by the customer or hig agent shall conlorm
o ANSI CI12.1 al minimum, unlcss otherwise specilicd by CenterPoint Encrgy.
9.1.2. The customer shall submit a one-line diagram of the proposed substation configuration to
CenlerPoint Encrgy in accordance with Article 14 of this specification. CenterPoint Encrgy
will designale on the onc-ling diagram (he location of all metering ingtrument transformers
{including, without limitation, quantity. transformation ratios. voltage class - high-side or
low-side and ratings). The metering instrument transformers shall be connected to the
transformer low-side or to the 138 kV substation bus by the customer as specilied by
CenlerPoint Encrpy.
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9.1.3. Mctering boxes shall be located inside an environmentally controlled cubicle.

9.1.3.1, Each mctering box is 30 inches wide, 42 inches high, 12 inches deep, wall mounted
and approximalcly 36 inch Irom the floor. Wall space 3.0 1. wide and 8.0 (L. high
measured from the floor with 4.0 ft. (from wall) front clearance shall be provided for
installation and maintenance of each metering box as illustrated in Figure 11. Metering
boxcs will be furnished by CenterPoint Encrgy and installed by the customer, The
number of metering boxes will be determined by the metering scheme to be used.

CONDUIT FOR BREAKER 2-1,5° Gl CONDUITS
CONTACTS (BY CUSTOMER) .__ (B SUSTOMER) FROM
o I e
‘ ¢ )\ ﬂ H H CONDUIT TO CUSTOMER'S
PANEL FOR 120V AC AND
130V OC DEOICATED CKTS (BY CUSTOMER)
8” X 8" METAL JUNCTION
BOX PROVIDED BY CNP aog%z;mx r 24" X 24" BOX
PROVIDED BY CNP
AND MOUNTED TO METER PROVIDRD 1 _” AND INSTALLED
80X (BY CUSTOMER]. THIS BY CNP ~" {8Y CUSTOMER)
80X IS REQUIRED IF i‘iNsl?r €0 -~ COMMPOWER CABINET
CONNECTING SPLIT-CORE — ¢ CONDUR TO CHP
CT METER 5YSTEM TELECONM BOARD
{CUSTOMER OWNED
EQUIPMENT)
Typicall ayout of Meter Boxes
Figure 11
9.1.3.2. A customer requesting metering data shall provide all conduits and wiring necessary

to connect to a meter conun/power box provided by CenterPoint Energy and mounted
on the metering installation.

9.1.3.3. The customer shall provide a conduil from the CenterPoint Encrgy tclecom board Lo
the melering comm/powcet box.

9.1.4.  CenterPoint Encrgy personnel will make all meter conngelions.  For melcring cquipment
details, consull the CenterPoint Encrgy project representative,

9.1.5, When high-side metering is used in a “(ull loop™ alicmative “¢” or alterative “d’ type
substation {see Figure 4 and Figure 3). the customer shall provide and wire two auxiliary *32a’
contacts from the circuit breaker between the two transmission lines (* A’ circuit breaker) and
a single auxiliary *32a’° contacl for cach ol the other two (ransmission ling circuil breakers
(*B” and "C’ circuit breakers) Lo the CenterPoint Encrgy high voltage metering box. Also, in
a “full loop™ alternative ‘¢’ type substation (see Figure 4) with two transformer substation,
two auxiliary ‘89%a” contacts shall be provided on the disconnect switch between transformers
and wircd Lo the CenlerPoint Encrgy high vollage metering box. When high-gide melering is
uscd in a “lull loop™ alternative “¢’ type substation (scc Figure 6). the customer shall provide
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9.2.

and wirc a singlc auxiliary "32a° contact lor cach of the other two (ransmisgion ling circuil
breakers ('A", ‘B’, 'C" and ‘D’ circuit breakers) to the CenterPoint Energy high voltage
metering box. When high-side metering isused in a “loop tap™ alternative *b’ tvpe substation
{scc Figurc 3), thc customer shall provide two auxiliary *89a° contacts [rom the disconnect
switch located in the substation bus between the transmission line connections and a single
auxiliary ‘52a” contact from each of the circuit breakers. The customer shall provide and
install cable from these contacls to the meicring location (routed via the protective relay
pancls) lor ‘rollover” of the melering potential to a sccond scl of poiential translormers.

9.1.6.  When low-side meicring is ulilized, as determined by CenlerPoinl Encrgy, customer shall
provide and install 138 kV CVT devices in accordance with Sub-Arlicle 7.5 of ihis

specification.
The requirements (or switchgear mounted metering instrument translormers arc as lollows:
9.2.1.  Where low-side melering is used, ag determined by CenterPoint Encrgy, the customer ghall

install CenlerPoint Encrgy specilied metering instrument translormers in their swilchgcar,

9211 The customer shall purchasc and install the CenterPoint Encrgy specilicd metering
instrument transformers.

9.2.1.2, Original certificd (est data shall be provided 1o CenterPoint Encrgy lor cach melering
instrument transformer installed.

922, Melering current (ranslormers shall be localed in the incoming main breaker cubicle,
The metering current transformers shall be installed by the customer.

9.2.3. Melering potential translformers shall be located in roll-out boxes. The polential translormers
shall be installed by the customer.

9.23.1, The sccondary windings shall be usced only for CenterPoint Encrgy melering,
9232, Potential translormers shall be cquipped with 1 A, current limiting primary [uscs.
92.4. The customer shall install a 1.5 in. rigid galvanized steel conduit from each instrument

translormer cubicle 1o the meter box.

9.2.5.  CcnicrPoint Encrgy shall supply cable lor all metering instrument transformer sccondary
conncetions. The customer shall pull the CenterPoint Encrgy provided cable. CenterPomt
Energy shall make all metering instrument transformer secondary connections.

9.2.6.  Thc customer shall supply copper ground wire Irom the customer’s swilchpear o the
CenterPoint Energy meter box.

9.3, The requirements for 138 kV melering instrument translormers arc as lollows:

93.1.  When 138 kV melering is used. CenterPoint Encrgy will furnish all 138 kV melering
mstrument  ranslormers {i.¢., scparale 138 kV ‘lree-standing’ current and potential
transformers) required for CenterPoint Energy revemme metering or ERCOT Polled
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=1
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[®

934

[®

Scttlement metering ("EPS™).

CenlerPoint Encrgy will mount the instrumcnt (ranslormers on siands provided by the
cuslomer in accordance wilth Sub-Article 3.6 of this specilication. The substation layout and
location of the 138 kV metering instrument transformers shall incorporate the requirement of
vehicle access up to the instrument transformers for installation. testing and future
replacement (i.¢.. vehicle access nol obstrucied by substation bus, cable tray, cic.). The
customer shall furnish flexible connections from the substation bus to the instrument
transformers with NEMA CC 1 standard four-hole terminals (0.56235 in. diameter holes on
1.75 in. cenlers). CenterPoint Encrgy personnel will bolt the (lexible connections to the
instrument iransformers.

The customer shall utilize rigid galvanized stcel conduil, Mexible metallic conduit and pull
boxes, ncluding pull string, lor the cables/conductors [rom (he melcring instrument
translormers to the meiering box location.

N For cach scl of current or potential transformer stands, 1.50 in. rigid galvanized stecl

conduit shall be used to connect the individual instrument transformers to a common
Junction box for this set of instrument transformers (i.e.. one common junction box for
cach sct ol current or polential ransformer stands) located on or near the base of ong
ol the instrument transformer stands. The 1.30 in. conduit shall (crminate within 12 in.
from the top of each instrument transformer stand. A 2.00 in. rigid galvanized steel
conduit shall be used from each common junction box located at the base of one of the
instrument translormer stands (o the metering box.

2, All 2.00 in. rigid galvanized stcel conduit shall terminate at the basc of the primary

melering box. No more than lour conduils arc 1o be lerminated in a melering box.
Contact CenterPoint Energy if additional conduits are required.

Flexible metallic conduit shall be used as nceded to complele the installation to the
instrument transformers., common junction boxes, and the metering box(es).

Polential translormers [or revenue metering located in the 138 k'V substalion vard shall be
furnished and installed by CenterPoint Energy on instrument transformer stands provided by
the customer. The potential transformers will be rated 80.500/115-67.08 V for use on 138 kV
grounded ncutral system in accordance with [EEE C57.13.

L. The potential transformers will have three secondary windings (i.e., “X”, “Y", and
“Z7). The “X™ and *Z” windings will be used lor transmigsion linc prolcolive relaying,
SCADA and the customer’s equipment. The *Y™ winding will be used exclusively lor
CenterPoint Energy metering.

4.2, A minimum 16 inches wide, 14 inches high, & inches decp potential translormer

common junction box and secondary fuses shall be provided and installed by the
customer and located at the base of one of the potential transformer stands. Each
sccondary winding shall be scparalcly fused at the potential translormer junction box to
provide circuit isclation and short circuit protection; except that neutrals shall not be
fused (brass or copper dummy fuses required).
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9.3.4.3. CenterPoint Encrgy shall supply cable/conductors for the polential tranglormers “Y™
winding secondary connections. The customer shall supply cable/conductors for the
potential transformers “X” and *Z” windings secondary connections. The customer
shall pull the CenterPoint Encrgy provided cable/conductors and cuslomer supplicd
cable/conductors. CenterPoinl Encrgy shall make Lhe potential (ransformers Y™
winding secondary connections. The customer shall make the potential transformers
X7 and “Z” windings sccondary conncclions. The polential (ranslormer
cables/conduciors shall be connceled as shown on CenierPoint Encrgy drawing 581-
500-01 138 kV Potential Transformer Schematic and Wiring Diagram.

9.3.4.4. The potential transformer primary shall be wye connccted with a solid ground
connection at the potential transformer location. The potential transformer secondary
windings shall be wye connected with one neutral conductor per set of “X™ and “Z7
windings carricd o the trangmisgion ling protcetive relay pancl and another neutral
conduclor for the *Y™ winding will be carricd to the mcler box, as shown on
CenterPoint Encrgy Drawing 581- 500-01 138 kV Potential Translormer Schemalic
and Wiring Diagram. These neutral conductors shall be grounded at the transmission
ling prolcctive relay pancl and meler box only.

9345, If any 138 kV potential transformer “X™ or “Z” winding of any phase is not used for
any relaying, SCADA or customer’s equipment, the sccondary “37 (erminal ol any
unuscd winding must be connected (o a conductor thal 18 grounded al a pancl 1n the

control cubicle.

9.3.5. Metering current transformers located in the 138 kV substation vard shall be furnished and
installed by CenterPoint Energy on instrument transformer stands provided by customer.

9351 CenterPoint Energy shall supply cable for the metering current transformer’s
secondary connections. The customer shall pull the CenterPoint Energy provided cable.
CenterPoint Encrgy shall make (he melering current transformer’s  sccondary
conngelions,

9.3.5.2. A minimum 161inches wide, 14 inches high, 6 inches deep current translformer common
junction box shall be provided and installed by the customer and located at the basc of
one of the current transformer stands.

9.3.6.  The customer shall provide a copper bond wire lrom the ground mal Lo the case of cach
instrument transformer. The wire shall be sized equal to the ground mat. CenterPoint Energy
will terminate and connect the wire at the instrument transformer case.

10. EUSING AND CONNECTION QOF PROTECTION AND CONTROL AND METERING CIRCUITS

10.1. Mersen Ferraz Shawmut tvpe A2Y, A2K or A2D or Littelfuse tvpe KLNR fuses shall be used for
fuging of the 138 kV potential transformers sceondary relaying and melering circuils of 1esg than 230
V AC as lollows:

10.1.1. 138 kV potential transformers sccondary “X™ winding and *Z” winding shall be Tused with
30 A fuses at the potential ransformer junction box in the vard except that neutrals shall not
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be lused (brass or copper dummy luses required).

10.1.2, 138 kV potenuial transformers sccondary Y™ windings shall be fuscd with 60 A [uscs al the
polential translormer junciion box in the yvard except thal neutrals shall not be lused (brass or
copper dummy fuses required).

10.1.3. 13 A [uscs shall be uscd for protective relaying potential branch circuits.
10.1.4. 6 A luscs shall be used lor instrumentation polential branch circuils.

10.2. Mecrsen Ferray Shawmul type A2Y. A2K or A2D or Litticllfuse type KLNR fuscs shall be uscd lor

lfuging of 138 kV coupling CVT sccondary relaying and instrumentation circuits of less than 250 V
AC as follows:

10.2.1.  CVT sccondary windings shall be fused with & A sccondary luscs at the CVT junction box in
the vard except that neutrals shall not be fused.

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

10.3. Mecrsen Ferrar Shawmul type A2Y. A2K or A2D or Litticllfuse type KLNR fuscs shall be uscd lor
fusing of relaying DC circuits of less than 250V DC as follows:

10.3.1.  The trip circuil conncclion [rom the control cubicle pancl to cach 138 kV breaker trip coil
shall be fused with a 15 A panel mounted fuse located on the appropriate control cubicle
panel.

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

10.4. The voltage drop from the control cubicle o the trip circuit at the circuil breakers shall not excecd
10% of rated battery voltage under normal expected operating conditions.

104.1.  With ouldoor circuit breakers and indoor protective relay and control pancls, a rouling 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 is from the dc supply to the
prolective relay and control pancls or switchboards and then on 1o the circuit breakers.,
Pogitive and negative conductlors arc carclully routed together so thal sudden changes in
current, such as those from tripping a circuit breaker, do not result in large magnetic coupling
1o other control and measuring conductors. The clTects of external magnetic ficlds tend to
cancel when the "go" and "return” conductlors arc in closc proximity. All wircs ol a circuil
should be contained in the same cable so that all are affected similarly by any inductive

coupling.
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11.

11.1.

INOOORE DC SUPFLY &ND PROTECTIVE RELAY PANELS
— i
L — »—
- PR — PR — FR
A+ CB AUXILIARY FOWER
CB: CIRCUIT BREAKER
FE: PROTECTIVE RELAY
TRIF COMTACT
TC: CBTRIP CQIL
R2a: CB AXILIARY SWWITCH
- 52a - 52a 7
} A
NOTE: A o A e S TG
OC PROTECTIVE DEVICES
{FUSE, PANEL BREAKER, DOR JOR OUTDOOR
ETC.) NOT SHOWN CB1 caz2 ce3

Figure 12

The customer will procure and own all the protective relayvs in the substation. A “full loop™ substation
configuration requires 138 kV transmission line protective relaving (including transmission line
protectlive relay communication channgels), 138 kV ransmission line automatic reclosing and local
breaker [ailure relaying (or all 138 kV circuit breakers. CenterPoint Encrgy will specily in a bill of
materials. as indicated in Sub-Article 11.3 of this specification, the protective relay stvle numbers for
the multifunction {i.c., 138 kV transmission line protective rclaying, circuil breaker automatic
reclosing and local breaker [ailure relaying) microprocessor 138 kV transmission ling protective
relavs. If the customer desires to install single function protective relavs that are dedicated for breaker
failure relaving, then the customer must consult CenterPoint Energy during the development of the
rclayig and metering one ling diagram rcgarding which relays CenterPoint Encrgy personncl will
calculale relay scllings, apply the scilings and (est. CenterPoint Encrgy will gpecifly in a bill of
materials. as indicated in Sub-Article 11.3 of this specification, the manufacturer and protective relay
tvpe for the single function protective relays that are dedicated for breaker failure relaving.
CenlerPoint Encrpy will calculatc and implement relay scttings for customer-owned 138 kV
transmission ling protective relays, lor single Munction proteclive relays that are dedicated (or breaker
failure relaying for only the circuit breakers that switch the CenterPoint Energy transmission lines
and for customer-owned 138 kV relays installed to prevent back- energizing CenterPoint Energy’s
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11.2.

11.3.

(ransmission sysiem [rom gencration installed on the low-side of customer powcer (ransformers.
CenterPoint Energy will not consider customer requests for programing additional items in the
transmission line protective relay for customers use (i.e., relay elements. inputs or outputs, etc.). The
cuslomer may request information be exporied [rom the transmisgion ling protcelive relay thal are
CenterPoint Encrgy’s standard programing of the relay (i.c., melering valucs, events, relay clements,
inputs or outputs, etc.) via a communication portto the CenterPoint Energy SCADA RTU. On a case-
by-casc bagis, CenterPoint Encrgy may issuc scllings for other customer-owned relays, In
accordance with Sub-Articles 11.2 and 11.3, and 11.5 ol ihis specilication, the customer will propose
138 kV bus, 138 KV ftransformer protective relay schemes and, for “full loop™ substation
configurations, breaker failure relaving for all circuit breakers that do not switch the CenterPoint
Encrpy trangmission lings. The customer shall submit 1o CenlerPoint Encrgy the customer calculaled
rclay scllings lor, and allow CenterPoint Encrgy 1o obscrve the functional testing of, the 138 kV bus
and 138 kV transformer protective relav schemes and breaker failure relaying for all circuit breakers
that do not switch the CenterPoint Energy transmission lines.

Prolcctive relaying for ¢lements that composce the 138 kV [acilitics (i.c., 138 kV transmission lings,
138 kV buses, 138 kV power transformers, etc.) shall consist of two independent schemes for the
prolcetion of cach clement. The protcclive relays associaled with the first scheme shall be connected
to a difTerent sct of currenl translormers than the relays agsocialed with the sccond 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 relaying
scheme (i.c., independent DC branch circuit). Each of the two schemes shall encrgizc both trip coils
of a circuit breaker using appropriate DC separation and separate cutput contacts.

To ensure coordination with other trangmission sy stem protective relaying (or a “lull loop™ substlation
configuration. CenterPoint Energy will furnish typical AC and DC schematics and a minimum
required bill of materials for the protective relay stvle numbers for the multifunction {(i.e., 138 kV
transmission line protective relaying, circuit breaker automatic reclosing and local breaker failure
rclaying) microprocessor 138 kW (ransmission line proicclive rclays including prolcclive relay
communication channel cquipment. The cusiomer shall indicate the CenterPoint Encrgy specilicd
transmission line protective relaving schemes and proposed relaving schemes for each 138 kV bus
(including 138 KV transformer high-side bus) and transformer protection on a substation relaying
and metering ong ling diagram. Once CenlerPoint Encrgy has revicwed these schemes, the customer
shall submit the appropriale relaying drawings and customer’s bill ol'materials to CenterPoint Encrgy
for functional review. After these drawings and the bill of materials are reviewed by CenterPoint
Encrgy, the customer shall order the appropriate cquipment and install these schemes. CenterPoint
Encrgy personnel will caleulale scl points for the multilunclion microprocessor 138 kY transmission
line protective relays, apply the settings and test the transmission line protection relays after the
customer has completed point- to-point wiring checks of protective relaying and control panels and
verificd protective relaying control circuils by performing (unctional (rip and close testing as
deseribed in Article 16 of this specification. The customer shall calculate sel points for the 138 kV
bus and transformer protection relays and submit this information to CenterPoint Energy for review.
After CenterPoint Energy has reviewed the 138 kV bus and transformer protection set points, the
customer will apply the scttings and test the relays alier the customer has completed point-to-point
wiring checks of prolective relaying and control pancls and verificd protective relaying control
circuits by performing functional trip and close testing as described in Article 16 of this specification.
IT SHALL BE THE CUSTOMER’S RESPONSIBILITY TO INSTALL ALL WIRING AND
PEFORM ALL POINT-TO-POINT WIRING CHECKS AND CORRECT ANY WIRING
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11.5.

11.6.

ERRORS.

A *Sync Pancl” 1 required only for a “lull loop™ subslation conliguration. The Syn¢ Pancl congists
ol a synchroscope, a volumeter and three sync lights. The “Syne Pancl’ (ypically consists of a small
subpanel mounted on hinges to one of the substation protection and control panels and must be visible
from the location of the 138 kV circuit breaker control switches. Other arrangements may be
acceplable (1.c., “Syne Pancl” componenis mounted on the same proicetion and control pancl that all
of the 138 k'V circuit breaker control switches are mounted on). CenterPoint Energy will specify the
*Sync Panel” requirements in a bill of materials referenced in Sub-Article 14.1.2 of this specification.

For “full loop™ substations equipped with transmission line protective relaving. the current carrving
capability of the components in the protective relaying schemes (relav devices, auxiliary current
translormers, monitoring devices, current (est switches, terminal conncclors, swilchboard pancl
wiring, cable, ci¢.) shall meet a minimum continuous sccondary current rating equivalent Lo a primary
continuous ampere rating of 4.0004A and 2-hr emergency ampere rating of 4,400A, unless otherwise
specified by CenterPoint Energy. For substations with four or more 138KV transmission lines, the
continuous and 2-hr cmergency ratings of this cquipment may be required to be greater than these
valucs.

The lollowing arc minimum requircments for 138 kY bus and (ransformer protection:

11.6.1.  Bus protection shall include two independent instantaneous bus differential protective relays

{dcvice funclion 87). A powcr (ransformer connceled Lo a bus position will utilizc (he same
two scts of power tranglormer high-gide BCTg (Sub-Article 7.1.2) lor both the bus dilTerential
protective relays and the power transformer protective relavs (Sub-Article 11.6.2). For a
Figure 2 substation conliguralion, inslantancous overcurrent prolective relays (device lunction
30y may be ulilized lor protection of the bus between the 138 kV circuil breaker and the 138
kV transformer high-side.

11.6.2,  Each powcr transformer shall be protected by two prolective relays. Ag a minimum, onc of

the power transformer protective relays shall be a wansformer differential relay (device
function 87T), which shall be connected to one of the two sets of power transformer high-
side BCTs and the other power translormer proteclive relay shall have inslantancous and time
overcurrent relay (device function 50/31) which shall be connecied Lo a different st of power
transformer high- side BCTs than the transformer differential relay. If two multifunction
microprocessor current differential protective relavs are utilized, CenterPoint Energy
docs mnot object Lo the implementation of bolh a translormer dillerential Tunction and a
transformer instantanecus/time overcurrent function in each of the two protective relays.

11.6.3.  The three-line AC schematic drawing(s) showing bus differential protective relay connections

and transformer prolective relay connections should clearly indicate polarity markings on all
current transformers and all prolective relay current inpuls.

11.6.4. Power transformer sudden pressure relay and oil level device(s) should be connected for

alarming and tripping. The sudden pressure relay and oil level device(s) should be conneeled
to a difTerent, independent DC branch circuit than the translormer dilTerential relay.

11.6.3, Il auxiliary rclays (deviee lunction 94) or lockout relays (device lunction 86) arc uscd lor
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11.7.

11.8.

tripping, then two independent relays arce required Cor cach tripping zone. The auxiliary relays
or lockout relays should be connected to different. independent DC branch circuits.

All 138 kV circuil breakers connceled o a new 138 kV “lull loop™ subslalion arc required Lo
incorporate local breaker failure relaving. Local breaker failure relaving mayv be required for each
138 kV circuit breaker at existing substations when deemed necessary by CenterPoint Energy. When
practical, the protective relay performing the breaker lailure lunction shall directly trip all approprialc
138 kV circuit breakers (i.e., not utilize an auxiliary relay, a lockout relay or another protection relay
to trip the appropriate 138 kV circuit breakers). CenterPoint Energy persennel will calculate set
points, apply the scttings and (est the breaker lailure scheme il 1t 18 incorporaled in transmission ling
prolcelive relays. [Iihe customer desires Lo install single function proicctive relays thal 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
gpecification) reparding which relay s CenterPoint Encrgy personncl will calculale sct points, apply
the scttings and test. CenterPoint Encrgy personncl will calculate sct points, apply the scllings and
test the breaker failure scheme if it is incorporated in single function protective relays that are
dedicated for breaker failure relaving but only for the circuit breakers that switch the CenterPoint
Encrgy transmission lings. Testing of the breaker lailure scheme 1n relays set by CenlerPoint Encrgy
will occur aller the customer has completed (he installation and has satisfactorily performed the
svstem operational tests provided in Article 16 of this specification. IT SHALL BE THE
CUSTOMER’S RESPONSIBILITY TO INSTALL ALL WIRING AND PEFORM ALL POINT-
TO-POINT WIRING CHECKS AND CORRECT ANY WIRING ERRORS,

The lollowing arc specilicd lor conncclions periaining 1o protection and control cables:

11.8.1. Connections from one panel to another panel should be made from the terminal blocks on one

pancl to (erminal blocks on the other pancl (rather than dircetly [rom a device on onc pancl
1o a device on a difTerent pancl)

11.8.2.  Protcction and control cables should be color-coded and clearly marked o lacililate wire

checking and (roubleshooting.

11.8.3,  Current transformer sccondary cables shall be grounded only at the relay pancls on the non-

11.9.

11,14,

polarity sidc ol the wyc-connccled current transformer,

CenterPoint Encrgy cncourages the usc ol scquence of cvents recorders (SERs) and digital lault
rccorders (DFRs). The application of these systems involves trade-olTs between the desire Lo monilor
and record as much information as possible and the need to minimize the number of devices in
protective relaving circuits to ensure reliable operation. Any customer planning to install one of these
systems 18 encouraged (o discuss their application philosophy with CenterPoint Encrgy carly 1n the
project and 1o show these devices in the appropriate relaying and SCADA AC and DC schemalics
when those drawings are submitted for CenterPoint Energy review.

Customer-owned Intelligent Electronic Devices (IEDs) with scllings maintained by CenterPoint
Energy (i.e. protective relavs associated with CenterPoint Energy transmission network) are not
allowed Lo be monitored dircetly by the customer. The data from these [EDs can be provided Lo the
customer from a scrial port on the CenterPoint Encrgy SCADA RTU.
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11.10.1,

The customer is permitied to connect dircetly (routable or non-routable communications) (o
IEDs with settings not maintained by CenterPoint Energy including SCADA electronic
meters and microprocessor relays.

11.11. The following are specified for protective relay communication channels:

11.11.1,

11.11.2,

11.11.3.

Il the (ransmission ling protcclive relaving utilized requircs power ling  carricr
communication, the power line carrier transmitter/receiver sets shall be located inside the
substation control cubicle. The agsociated power ling carricr coaxial cable utilized lor making
the conncetion from the substation control cubicle (o the ling tuncr located ncar (he 138 kV
coupling capacitor shall be tvpe RG-8/U. 11 AWG. stranded (7/19) bare copper, polyvethylene
dielectric, 30 chm noeminal impedance. with polyethylene cuter jacket. (Note: If an alternate
cable 1g used, an ouler jackel with “Excellent” or *Outstanding”™ watcr resistance characleristic
1s required — PVC jackel 18 not acceptable). The ling turner requires scparale mounting al the
base of the coupling capacitor stand. A single conductor must be run as directly as possible
between this line turner and the coupling capacitor base housing. The single conductor must
be 4 AWG stranded. 5 KV, non- shiclded, XLP insulation. The single conduclor must be
mounted on insulators and Ied through bushings at cach ¢end. The single conducior insulalion
should be unbroken between its ends to maintain low leakage. The single conductor must not
be directly up against or touching the coupling capacitor support column or other metal
components. The insulated single conductor lead-in can be installed in a PVC or other plastic
conduil which should be supported on stand- olTs or insulators.

When power ling carricr communication 18 utilized, CenierPoint Encrgy shall determine the
frequency for the power line carrier communication. The customer shall procure the power
line carrier transmitter/receiver set with an automatic carrier tester according to CenterPoint
Encrgy provided bill ol material as indicated in Sub-Article 7.5 and 7.6 of this specilication,

If transmission line protective relaying with fiber optics communication is utilized. the
customer 1§ required to provide a raceway [or the iber oplic cable installation (rom the
transmisgion ling protcctive relay that requircs the (iber optic communication (i.c., rclay
located in the substation control cubicle) to the base of the first CenterPoint Energy
transmission line structure outside the substation. See Sub-Article 5.5.4 of this specification
for cascs where [iber oplic cable comes in overhcad. A dedicated raceway (conduil) 1s
required lor the fiber optic cable, however a dedicaled inner duct installed in a cable trench
or a dedicated conduit in a duct bank is acceptable. CenterPoint Energy shall be responsible
for supplying, pulling and splicing of the fiber optic cable.

The following guidelines are for the customer provided raceway:

11.11.3.1. Flexible steel conduit 1.50 in. diamcter, lrom the splice box, thatl is provided and

mounted by CenterPoint Energy at the base of the first CenterPoint Energy
transmission structure outside of the substation, to the end of the underground conduit
provided by the cusiomer.

11.11.3.2.  Bclow gradc conduit shall be a minimum 1,30 in, diameter PVC, Schedule 40 with

“pull Ting” (continuous fiber polyolelin, 200 Tbs. tensile strength) installed. Conduidl
shall be at least 18.00 in. below grade. with a protective concrete barrier. The minimum
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bending radiug shall be 24.00 1n,

11.11.3.3.  Pull boxcs al grade level shall be provided along the cable raceway roule al inicrvals
not more than 300 ft. or two 90° bends. A cable pull box in the raceway route is required
just inside the subslation fence. Pull box shall be 30 in. x 60 in. x 30 in. (Quarvitc Siylc
No, PG3060BB30 and PG3060HA),

11.11.3.4. The customer shall provide 3 1. x 1910, x 12 in. rack space closc to the transmission
line protective relaying thal utilizes [iber optics communication Lo accommodale a fiber
optic cable distribution box. CenterPoint Energy will provide and install the fiber optic
cable distribution box.

11.11.3.

L

In cases where railroad tracks exist between the substation and the first CenterPoint
Energy transmission structure outside of the substation, CenterPoint Energy will give
gite-gpecilic requircments,

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

specification.

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

12. REMOTE TELEMETRY

12.1.

For remolte tclemetry requirements (ic.. SCADA), reler o CenterPoint Encrgy  007-400-02
Specification for Remote Telemetry of a Customer-Owned Facility.

13. GENERATION

13.1.

Customers desiring to install and/or operate generation rated 1 MW or larger shall follow the
Gengeration  Interconnection or Modification Proccss (hulp://'www.crcot.com).  Generators shall
comply with ERCOT Nodal Operating Guides and Protocols, ERCOT Planning Guides, and
CenterPoint Energy engineering specifications and requirements.

CenterPoint Encrgy will construct new interconnection (acilitics or expand cxisting inlcrconngclion
facilities depending on space and reliability need to serve as the Point of Interconnection Bus (POIB)
for the customer as per the signed Standard Generation Inierconnection Agreement (SGIA).
Substation inlerconnceling 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
entirely owned or operated by CenterPoint Energy. additional engineering and operational criteria
will be considered to determine the feasibility.

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

13.3.1. The customer shall be responsible for installing protective relayvs to ensure the customer’s

generators do not sustain a fault on the CenterPoint Energy transmission system. In addition,
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1335

cuslomer gencration shall not keep any portion of the CenterPoint Encrgy trangmigsion sysiem
energized in the event that a portion of the CenterPoint Energy transmission svstem along with
the customer’s facilities becomes isolated from the rest of the CenterPoint Energy system.
The (ransmisgion customer shall be responsible [or installing protective relays (o ensure the
cuslomet’s generation docs not interfere with the aulomalic reclosing syslem associated with
the CenterPoint Energy transmission system {i.e.. The first automatic reclosing attempt on
CenterPoint Encrpy trangmisgion line will occur a minimum of on¢ sccond alter iitial trip.
Sce Sub-Article 3.6). CenlerPoint Encrgy will inform (he cusiomer ol required changes o the
automatic reclosing system at other substations associated with the CenterPoint Energy
transimission system as a result of the operation of the customer’s generators in parallel with
the CenterPoint Encrgy  (ransmisgion gystem. CenterPoint Encrgy will caleulate and
implement all scttings for customer-owned relays mstalled for the prolection and automatic
reclosing of CenterPoint Energy transmission lines and for customer-owned 138 kV relays
installed to prevent back- energizing a fault on the CenterPoint Energy’s system from
generation installed on the low-side of customer’s power transformers.

The customer shall be responsible for installing controls to synchronize the customer’s
gencralors with the CenierPoint Encrgy 's gvsiom,

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

Customer may island their load and generation from CenterPoint Energy transmission system
in on¢ ol the lollowing manncrs (Note: This docs not supcrsede any regulatory [requency
ride-through requirements):

Customer may island their gencration and load from the CenicrPoint Encrpy
transmission system if the frequency exceeds 61.8 Hz or goes below 57.5 Hz.

Customer may igland its pencration and a portion of its load from the CenlerPoint
Energy transmission system at any frequency. provided provisions are installed to
ensure that any remaining load imposed on the CenterPoint Energy transmission system
1g not greater than the load prior to the beginning of the disturbance.

Verification of the implementation of the above requirements shall be in accordance with
Article 14 of this specilication.

14. DRAWING AND DOCUMENTATION COMPLIANCE REVIEW AND COMMENTS

14.1. The lollowing completed engineering documents shall be submitted in the order shown below for
CenlerPoint Encrgy comments, lunctional review, and compliance with CenierPoint Encrgy
specifications in accordance with Sub-Articles 14.2 through 14.6 of this specification:

14.1.1.  Sitc preparation and plot plan drawings shall be submilied to CenterPoint Encrgy [or
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
oulside of the substalion, (roadways, railroad tracks, walks, pipcracks, clc.), drainage lcaturcs
such as culverts, ditches and detention facilities (if required). Additionally, the elevation of
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14.1.2.

141.3.

14.1.4.

14.1.5.

141.6.

141.7.

141.8.

141.9.

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

Relaying and mcicring onc-ling diagram of high voliage relaying and including gencrator
prolcclion onc-ling diagram [or customers with parallel gencration, The diagram shall
indicate the maximum current transformer ratio and the current transformer tap ratio being
utilized. The diagram shall indicate whether the 138 kV circuit breaker low SFG gas pressure
wiring 1§ sct 1o "BLOCK TRIP or to “"AUTO TRIP’ the circuit breaker. The diagram shall
indicate phase rotation.

CenierPoint Encrgy shall indicale incoming 138 kV transmission lincs designation, power
line carrier frequencies (if applicable). location and ratings of metering instrument
transformers (high- side or low-side). CenterPoint Energy designations for circuit breakers,
switches, power translormers, gencrators (il applicable) and the CenterPoint Encrgy assigned
long namc and 3-character substation identilication. CenterPoint Encrgy will provide a bill
of materials as indicated in Sub- Article 11.3 of this specification.

The drawing shall then be revised to show the information provided by CenterPoint Encray
and resubmitted to the CenterPoint Energy designated representative. (See Articles 9 and 11
of this specification).

Substation plan, profile and section view drawings. including bus and bus supports with
material callouts. The plan and profiles must indicate the geographical base lines, center line
ol dead-end struclure and height of stalic wire and phase wire pull off on the dead-cnd
structure with coordinates and the CenterPoint Encrgy circuit name and circuit number lor
incoming 138 kV transmission lines. Material callouts including conductor size, type. and
quantity shall b¢ provided in sullicient detail to allow lor determination of the continuous and
cmergency substation lacility ratings (Scc Articles 4 and 5 of this specilication).

Final/complele relaying and metering onc-ling diagrams, including gencrator protection ong-
ling diagram lor customers with parallel gencration.

When he interconncction agreement indicates that the customer must install cquipment (i.c.,
molor soll start. variable requency drive (VFD), cic.) in order to satisly the CenterPoint
Energy interconnection requirements of Sub-Article 4.88 of this specification, drawings and
documentation of equipment to be installed shall be submitted for CenterPoint Energy review.

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.
{Scc Articles 4 and 7 of this specification),

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

Design calculations, drawings and associated documents for the substation dead-end
structures. instrument transformer stands, and foundations. These documents shall be
submitled 30 days prior to the scheduled [abrication start,

AC and DC schematics of high veltage relaying. control and SCADA schemes. AC and DC
pancl board drawings. These drawings shall be submilled aller the documents required in
Sub- Article 14.1.2 of this specification have been approved.
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14.1.10. Where low-side metering is uscd. as deiermined by CenterPoint Encrgy, original cerlificd

test data in PDF electronic file shall be provided to CenterPoint Energy for each metering
instrument transformer installed (See Sub-Articles 9.2.1.2 of this specification).

14.1.11. The power transformer AC schematic, breaker schematics and BCT curves.

14.1.12. Powcr translormer and 138 kV circuit breaker nameplate drawings, ling trap instruction book

and drawings and line tuner instruction book and drawings.

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

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

14.1.14. Cable and conduit list and routing layout.

14.1.15. Front and Back View ol high vollage rclay and control pancls in¢luding interconncctions,

14.1.16. Substation control cubicle layoul drawing. (Scc Article 8 of this specilication).

14.1.17. Detail (point-to-poinl) wiring diagrams shall be submiticd, not lor approval. but lor usc in

accordance with Article 11 of this specilication.

14.1.18. The customer calculated relay scttings for the 138 kV bus and 138 kV translormer prolcclive

14.2.

14.3.

14.4.

rclay schemes and 138 kV circuil breaker lailure relaying.

A PDF clectronic [ile of cach of the drawings indicated in Sub-Article 14,1 of this specilication shall
be sent, lor review/comments, Lo the CenterPoint Encrgy designaled representative unless a dilTerent
format is specifically requested by CenterPoint Energy. Certain tvpes of engineering documents
depend upon finalization of other documents. For example. relay panel drawings cannot be prepared
until the relaying AC and DC schemalics are linalized. Therelore, engincering documcnis shall be
submitted for CenterPoint Encrgy commenls or approval in (he proper scquence.

Customer drawings should be 100% complete when given (o CenlerPoint Encrgy (o review. [l a
functional review cannol be done, CenterPoint Encrgy shall comment on compliance with
CenterPoint Energy specifications and return to customer. The drawings shall then be resubmitted
with CenterPoint Energy comuments incorporated when 100% complete. The customer shall then
procecd with drawing submittal in accordance with Sub-Article 14.4 of this specilication.

Customer drawings that arc 100% complete and marked “For Approval” shall be [unctionally
revicwed by CenlerPoint Encrgy [or compliance with CenterPoint Encrgy  specilications. [
additional comments are made by CenterPeint Energy on the 100% complete drawings, the customer
may:

14.4.1. Incorporate the CenterPoint Energy comments and resubmit these drawings for further review

of compliance with CenterPoint Energy specifications, or

14.4.2. Notify the CenterPoint Energy designated representative acknowledging that CenterPoint

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

drawings.
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14.6.

Should the customer disagree with comments by CenterPoint Encrgy, the customer shall notily the
CenterPoint Energy designated representative explaining why revisions are not necessary.

Once all issucs arc resolved., the Mnal sct of drawings shall be marked “For Construction.” Afller, the
substation is energized a PDF electronic file of each of the drawings indicated in Sub-Article 14.1 of
this specification, “As Built™ drawings of the substation shall be sent to the CenterPoint Energy
designated representative within 90 days.

15. EOUIPMENTINSTALLATION

15.1.

15.2.

—
L
L

—
L

—
L

15.6.

15.7.

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

CenterPoint Encrgy shall assign along name and a 3-character substation identification to the customer-
owned substation. CenterPoint Energy shall post the long name and 3-character substation
identification on the door of the substation control cubicle and on the entrance gate of the substation.
The long name and/or the 3-character substation identilication shall be used 1o identily the customer-
owncd substation [or any communications or corrcgpondence. The 3-characler mnemonic shall be
used to identify the facility in the ERCOT Operations model.

The customer shall install all substation cquipment and make all conneclions, excepl as othcrwise
noted in this specification. The customer shall make all equipment installation checks required by
Article 16 of this specification and shall make all required measurements and readings available to
CenterPoint Enerpy personnel 1l requested.

CenterPoint Energy will verify that the 138 kV switches operate correctly.

CenterPoint Energy will have the sole responsibility for calculating relay set points, applving relay
scltings and “out of casc™ (esting of the lollowing relays:

in

1. Transmission line relaying and tuning components of the associated power line carrier
cquipment communication channel,

N
Lo

Relays for 138 KV transmission line antomatic reclosing, and

L)

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

Note: The appropriate operation of protective relays and control circuits by performing trip and
close testing from devices of Sub-Articles 13.5.1 through 13.5.3 of this specification above
shall be conducied with CenterPoint Encrgy present (o direet and observe test (24 hr, advance
noltice requirced),

CenterPoint Encrgy will furnish locks which shall remain in serics with customer locks lor all 138
kY disconnect switches, substlation control cubicle doors and pales(s) Lo and from the substation.

The 138 kV circuil breakers, air switches and powcer (ranslormers will be assigned numbcers in
accordance with CenterPoint Encrgy dispatching numbers. The numbers arc 1o be shown on the onc-
line diagram and shall be marked on the circuit breaker tanks, switch handles and power transformers.
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15.8. CenierPoint Encrgy will coordinate and provide the procedurcs lor energizing the customer-owned
substation 138 kV equipment.
16. REOUIRED TESTS AND INSPECTIONS
16.1. During installation but prior to energizing the equipment, the customer shall perform the following
tests and inspections. CenterPoint Energy will observe the tests below that are marked with an
aslerisk (*).
16.1.1.  Diagnostic testing (¢.8., insulation power laclor (*Doblc (esting”, ¢lc.), insulation resislance
("Mcgger”, cle.) of all cquipment (¢.g., arrcsiers, coupling capacitors, ¢tc.), meluding all (ests
as specified by manufacturer.

16.1.2,  The required tests and ingpections for control cables and pancls are as lollows:

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

16.1.2.2.  Perlorm a point-to-point wiring check of proicctive relaving and control pancls.

16.1.2.3.  Venly prolcclive relaying control circuits by performing (unctional (rip and close
. =
lesting,

®
16.1.2.4.  Inject current from current transformers through relays.
16.1.2.5. CenterPoint Energy personnel will calculate the set points, apply the settings and test
the multi-funclion transmission ling protcction relays aller the customer has completed
poini- to-peint wiring checks of proicclive relaying and control pancls and verilicd
protective relaving control circuits by performing functional trip and close testing.
16.1.3.  The required tests and inspections [or power cables arc as lollows:
16.1.3.1.  Check continuily and phasing sequence.
16.1.3.2.  Perform ingulation resistance test ol 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.  Inspeel and adjust main auxiliary swilch assembly per manulacturce’s inglruclions,

16.1.4.2.  Inspeel, adjust, and lubricale operaling mechanism per manulaclurer’s mstruclions,

16.14.3. Ratio check. excitation test, insulation resistance test, and polarity on all current
transformers. Leave un-usced current translormers shorted and grounded on sccondary

lerminals.
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16.1.4.4.  Check resistance of ¢losc, trip and trip lrec coils.

16.1.4.5.  Pcrform insulation rcsistance test of main contact assembly and bushings. Mcasure
main contact resistance (“Ductor™).

16.1.4.6.  Make diclcelric insulation and power lactor 1csts on main contacl assembly and
bushings.

16.14.7.  Pcrform insulation resistance test of control circuits conduclor-to-ground and
conductor- to-conductor.

16.14.8.  Rccord all mecasurements and rcadings.
16.14.9. Make time-travel recordings (o verily proper opening speed.

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

*
16.1.3.1.  Check and adjust contacl alignment and wipc.

16.1.5.2.  Adjust operating linkage (o obtain [ull open and close positions and tighten all ¢clamps
*
and sct screws.

16.1.3.3.  Check and lighten all clectrical conneetions.
16.1.5.4.  Lubricatc linkage and bearings, il required.
16.1.3.5.  Clcan all grease (rom conlacts.

16.1.6. The required tests and inspections for batteries and charger are as follows:
16.1.6.1.  Assemble batteries per manufacturer’s instructions.
16.1.6.2.  Coat all conncelions on baticry terminals with no-oxide greasce.
16.1.6.3.  Inslall, conncel, and adjust charger per manulacturer’s instructions,

16.1.6.4.  Pul ballcrics on cqualiz¢ charge until the specilic gravity ol all cclls 1s within the limils
scl by manulacturcr,

16.1.6.5.  Rcad and record the Noat vollage and specilic gravity of cach ccll.

17. RECOMMENDED TESTS AND INSPECTIONS

17.1. During installation but prior (o cncrgizing the equipment, CenterPoint Encrgy recommends that the
customer perform the following tests and inspections. as a minimum. This list is not considered to
be exhaustive or all-inclusive.
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17.1.1.

17.1.2.

17.1.3.

17.1.4.

For low-side cquipment, test relays. check translormer and bus automatic reclosing and check

operations indicators when tripping through the panel with current.

Note: CenterPoint Encrgy will calculate and mmplement all sellings lor customer-owned
relays installed for the protection and automatic reclosing of CNP transmission lines and for
customer-owned 138 kV relays installed to prevent back-energizing CNP’s system from
generation installed on the low-side of customer powcer translormers. On a casc-by -casc basis,
CNP may issue settings for other customer-owned relays.

The recommended tests and ingpections lor all substation cquipment arc as [ollows:

17.1.2.1.  Clean rustcd surfaccs, prime all bare metal surlaces, and touch up with paint matching
the (inish coat.

The recommended tests and ingpections lor conirol work are as lollows:

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

of cablcs.

17.1.3.2.  Inthe following order:

17.1.32.1.

17.1.32.2.

17.1.3.2.3.

17.1.3.2.4,

Polarity check current transformers.
Ratio check current transformers.
Excilation t¢st current (ranslormers,

Insulation resistance (est current iranslformers,

17.1.3.3.  Check cable connections to panels.

17.1.34.  Wires check panels.

The recommended tests and inspections for switchgear are as follows:

17.1.4.1.  Cheek all bolicd bus conneetions.,

17.1.4.2.  High-pot cablc with 25 kV DC.

17.1.4.3.  Ensure that all exposed bus work is properly insulated.

17.14.4. Bridge all bus work.

17.1.4.5.  Perform diclectric insulation and power lactor (csts on all bus work,

17.14.6.  Check breaker-lifting devices lor alignment and adjust limit switches, 11 nceessary.

17.1.4.7.  Adjust auxiliary and ccll switches,
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17.14.8.

Check continuity or all AC, DC control, and current transformer ¢ircuits.

17.1.5.  The recommended tests and mspections lor translormers arc as follows:
17.1.5.1.  Visually inspect for internal shipping damage and check all internal connections.
17.1.3.2.  Install bushing and accessories per manufacturer’s instructions.
17.1.3.3.  Inspcet Toad tap changer (LTC) compariment and adjust per manulacturer’s ingtruction
and check LTC operation, if applicable.
17.1.54. Bridge primary and secondary windings on all tap positions and a final check on the
tap position that will be nsed.
17.1.3.5. Ratio check, excitation test, perform insulation resistance test, and check polarity on
all current transformers. Leave ummsed current transformers shorted and grounded on
the sccondary.
17.1.5.6.  Vacuum (i1l pcr manulacturce’s instruclions.
17.1.53.7.  Check for cil and gas leaks. (This may be done prior to vacuum filling).
17.1.53.8.  Testoil before and after filling. (Maximum power factor. minimum dielectric strength.
color, aciditv, and interfacial tension).
17.1.539.  Test oil for dissolved combustible gas and moeisture content (Note: This test is to be
performed 24 to 48 hours after the substation has been energized).
17.1.5.10. Check voltage regulating relay and controls.
17.1.3.11.  Check cooling cquipment and controls.
17.1.3.12,  Check nitrogen-regulating equipment and adjust per manufaclurer’s mstructlions,
17.1.3.13.  Check sudden pressure relay and associated circuils.
17.1.5.14. Check and connect desired alarm circuits.
17.1.5.15. Perform insulation resistance test and insulation power factor test of bushing and
windings {(e.g.. “Doble testing™).
17.1.5.16. Check all bushings to bus connections.
17.1.5.17.  Check all current transformers and control circuit connections.
17.1.5.18. Rccord all mecasurements and rcadings.
17.1.5.19.  Check corc ground.
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THIS DIACRAM REPRESENTE THE MAXIMUM OIMENSIONS. AMD
MAXIMUM WEIGHT OF FOSSIBLE 138 XV CT'S OR FT'S THAT
CENTERFGIMNT ENERGY WILL PROVIDE FOR THE 138 KW BILLIKG
METER.

THIS DIAGRAM FPROYIOES THE MECESSARY STRUCTURAL &NG
MECHRAMICAL DESIGM PARAMETERS T8 EE USED FOR THE IMSTRUMENT
TRANSFORMES FOUNGAT IGHS AND STANDS THAT AILL SUPPORT

138 KV LTS DR PT'S THAT CENTERFOINT ENERGY MILL PRAWIDE.

THIS CIAGRAM MUST ALZG BE USEO. IN CONJUNCTION WITH
SUBSTATION GBUS PROFILE DIMENSIONS., TG DETERMINE THE HEIGHT
JF THE STANDS THAT WILL SUFPORT THE IRSTRUMENT TRAMSFORMERS
THAT CHF WOULO PROVIOE FOR THE 138 X% BILLIMNG METERING.

HFTER THE INSTRUMENT TRANSFURMER STHMD HEIGHT HAS BEEN
GETERMIMED BASED O THE ASOWE [WFORMATION, THE MPHUFACTURER
SUTLINE DRERING FOR THE ACTUAL 138 xy CT's A0 PT'S THAT
CENTERPOUIMT EMERGY WILL PROVIDE MUST BE USED TO DETERMIME T
GETRILE OF THE PRIMARY COMMECTICMES) AND SECONDARY TERMINAL
B0 COMDUIT CONHECTION.
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FOR THE 138 *% CT & FT THAT CEMTERPEINT ENERGY KIEL
PRIYINE FOR THE (38 KV IZILLIKG METERING MLET RE
NOJUSTAOLE OR USE CGRATIMG TOr NCCOMYMDOATE DIVERCE
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Exhibit “J”
Minimum acceptable electrical, mechanical, and structural design characteristics for 345
kV 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 Rock Rose Energy LLC for
interconnection of the generation facility known as GIFSUB Substation to the CenterPoint Energy 345
kV WHALEY 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 Rock Rose Energy LLC for interconnection of the
generation facility known as GIFSUB Substation will be in a contaminated area, as determined by Rock
Rose Energy 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) = 95 inches.
7. Phase-to-phase clearance {metal-to-metal) = 105 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 Rock Rose
Energy LLC for interconnection of the generation facility known as GIFSUB substation are not required to
be 5000 A minimum. However, operational scenarios after a scheduled outage of equipmentin the
CenterPoint Energy 345 kV WHALEY substation exist that would result in CenterPoint Energy
transmission line network load current flowing on the 345 kV transmission lines and substation facilities
owned by Rock Rose Energy LLC. Therefore, CenterPoint Energy suggests that 345 kV transmission ‘loop
lines” and substation ‘loop bus’ facilities owned by Rock Rose Energy LLC be 5000 A minimum.

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

10. The CenterPoint Energy 345 kV WHALEY substation to be constructed for interconnection of
GIFSUB substation and CenterPoint Energy transmission network will be designed for a total maximum
anticipated fault current, including contribution from the Rock Rose Energy LLC generation facility, of 63
kA rms symmetrical three phase and single phase, X/R of 17 and a duration of 0.25 seconds. The 345 kV
substation facilities owned by Rock Rose Energy LLC shall be designed for a total available short circuit
current from all sources commensurate with the Rock Rose Energy LLC 345 kV transmission line design,
generation facility design and the CenterPoint Energy 345 kV WHALEY 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 WHALEY substation bus will not be directly bus connected to the 345
kV substation facilities owned by Rock Rose Energy LLC for interconnection of the generation facility
known as GIFSUB 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 8Q.

17. The CenterPoint Energy 345 kV WHALEY 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 Rock Rose Energy LLC shall be commensurate with the Rock Rose Energy LLC
345 kV transmission line design, generation facility design and the CenterPoint Energy 345 kV WHALEY
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.

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

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

21. The GIFSUB substation dead end structure (supporting the CenterPoint Energy transmission line(s)
connected to the GIFSUB substation) shall be designed in accordance with CenterPoint Energy’s design
parameters including but not limited to 50 kip minimum, horizontal conductor pull-off height, wire
tension, maximum horizontal and vertical line angles (typically 30°), wind loading capabilities and
applicable NESC Over Load Factors (OLF). The wind loading at the substation location should use the
hurricane wind maps in NESC.
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22. The shield angle from the static wire to the outside conductor and middle phase will be supplied by
CenterPoint Energy. The assumed configuration is 2 static wires protecting 3 phases of 345kV
conductors. The static wire will be either 3/8 HS5 ar an OPGW wire to be determined by CenterPoint

Energy.
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Exhibit “K”
Subtractive Metering — Transmission Voltage Guideline

157



DocuSign Envelope ID: CA7D5C41-FOAA-4B3F-A2BO-AB70049A22E0

1.

SUBTRACTIVE METERING GUIDELINES

SCOPLE

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

1.2, Subtractive Metering, is defined as any 11281 metering (including WSL/EPS/Revenue) located in the
Customer facility, below the Point of Interconnection (IPO1) or Point of Delivery (1X0HD).
1.2.1 CenterPoint Energy may delernuine and communicate o the Customer that specilic TDSP
metering, located in the customer facility and located at the POl or X1, shall be defined as Subtractive

Metering,.

GENERAL

2.1. The metered service may require a signed l'arift Form: — Agreement for Subtractive Metering.

2.2, Aload analysis and a compleied engineerig one-line diagranm, [ully detailing all of the Customer’s
cquipnient [tom the POI or POD down 1w and ineludimg all Sublractive Metering, shall be submitted (o the

Accounts Representative, for CenterPPoint Energy comments and functional review.

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

for by the Subtractive Metering, unless the Subtractive Metering, is located at the POI or PO,

2.4, The Subtractive Melering current translomiers (CT's) shall only be summed when the bllowing conditions
are mel,
2.4.1. The summation ol CTs shall not exeeed a maximum ol (wo sets (elther two-phase or three-phase
sets), and

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

2.5, The Subtractive Metering polential translonners (PTs) shall not incorporale a polential rollover or

alternate source design.

2.6, The metered serviee 15 allowed only one voliage transformation [tom the POT or POD serviee vollage (Le.,

345kV/138LV, 138K V/12KV).

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

guideline.
2.8, The cusiomer shall [urmish three phase-to-neutral PTs per meter point and three-phase CT sets when the
source to the meter point is capable of supplving a three-phase, four-wire system.
1|Page
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2.9, The cusiomer may [urnish two phase-lo-phase PTs per meter pount and two-phase CT seis when the source
to the meter point is capable of supplying a three-phase, three-wire system. No more than two power

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

2.10. 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 lederal, state and local laws, meluding but not lunmited (o the followng:

2.10.1.  American Natonal Standards Institute (ANST)

2.10.2.  IEEH formerly the Institute of Electrical and Electronics Engineers, Ine.

2.10.3. National Electrical Manufacturers Association (NEMA)
2,104, Oceupalional Salety and ITealth Adnumstrauoen (OSIIA)
2.10.5. Tederal Communications Connmission (I'CC)

2.10.6. NFPA 70 - National Flectric Code.

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

2,12, CenterPoint Energy requires aceess o the subtractive melers 7 days-a-woeek, 24 hours-a-day, 363 days-a-
vear. Site access, site operating procedures and road access by Centerl’oint Energy personnel should be

considered when detenmiming the subtractive meiering location.

3. DESIGN, LAYOUT, AND PHYSICAL CRITERIA

3.1, Cusioner shall install melering and communications cabimels per the alached Figure 1. Tach metermg
cabinel 18 30 inches wide, 42 mehes lugh, 12 inches deep and cach commumeaiion cabinet 15 24 inches
wide, 24 inches high and 18 inches deep and both are wall mounted. Wall space 3.0 tt. wide and 8.0 ft.
high measured from the floor with 4.0 ft. (from wall) front clearance shall be provided for installation of
cach cabmet. Cabimets will be provided by CenterPoint nergy and shall be mstalled by customer 367
above [oor. See CNP Service Standards Book [or Company Oflices lor pickup of equipment. The melers

will be owned and maintained by CNP>.

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

3.3 Any part of the metering system that is installed by the customer or its agent shall contform to ANSICI12.1

at minimum.
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3.4

3.7

38

Customers requesting K Y pulses shall provide all conduits and wiring necessary to connect to a junction

box provided by CenterPonut Energy and mounted on the melering installation.

. The Customer shall provide a 120 VAC, fitteen (13) amp, dedicated AC power circuit, protected by a

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

v, The Customer shall provide a 130 VDC, [illeen (13) amp, dedicated DC power eireuil, protecied by a

[[leen {15) amp eireutl breaker, (o the Meiering Cabinet.

All metering conduits shall be designed and installed in accordance with Section 2 of the Customer-
Owned 138kY Substation 1Jesign Specification. All metering concduits shall be Rigid Galvanized Steel

(RGS) unless otherwise detailed in the Customer-Uhwned 138kV Substation Jesign Specification.

CenterPoint Hnergy personnel shall supply control cable and make all secondary instrument transtormers
connections. ''he customer is responsible for pulling the Centerl’oint Hnergy provided control cable.

COMMUNICATION LINES

4.1.

4.2

The Customer shall provide and maintain fiber optic cable from the Ol or POl meter to the CNI?

subtractive metering communications cabinet.

Customer shall provide 3/4™ anlenna condwl [rom metering cabimnet (0 outer wall ol control cubicle.

CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS

5.1

Lh
_[\J

Instrument Translomers shall be delivered o CenterPoint Energy [or iesung along with the original

certilied test reports prier W nstallation by customer. (Contact Customer Rep. Lot Details)

The Instrument ‘I'ranstormers shall be individual, single-phase C'l's and IPI's; combined units are not

acceplable.

. 'The CTs shall be at a minimum 0. 15% accuracy rating with 1.8 Ohm turden rating (IHEE C57.13,

(0. 153B1.8).
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5.4. The I"I's shall be at a minimum (0.3% accuracy rating, =/ rating (IHEE C57.13).

Lh
(4]

A dedicated secondary winding, is required for Centerl’oint Energy Metering. 1f multiple windings are

present, the “ Y™ winding shall be used for Centerl’oint Hnergy metering.

5.6, PTs shall be ecquipped with 60 A, current luniting primary [uses.

5.7. Replacement of any C'T's or I*'s, if necessary, shall be the Customer’s responsibility.

6. SWITCHGEAR MOUNTED METERING INSTRUMENT TRANSFORMERS

6.1 The customer shall provide space [or CenterPoint Energy speeilied instrument ransfonmers in the customer’s
switchgear.

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

6.3 Muicring PTs shall be mstalled in roll-out boxes. The PTs shall be installed by the custonmer.
6.4 'The customer is responsible for opening switchgear if requested by CenterlPoint Hnergy personnel.

6.5 The custonwer shall supply copper ground wire [tonm the customer’s swilchgear w the CenterPomt Energy

meler.
CONDUIN TC CUSTOMER'S
COMM, CABINET (BY CUSTOMER:
: ¢ jl“'\\‘ CONDUIT TO CLISTOMER'S
PANEL FOR 120% AC AND _
B X 3" METAL 136V DG DEQICATED CKTS (BY CUSTOMER]
JUNCTICN BOX
PROVIGED BY GHP 30" K 42T 24" X 24" BOX
AND MOUNTED TO METER BOX FROVIDED BY CHP
METER BOX {BY PROVIDED - AND (NSTALLED
CUSTOMER).THIS 8Y CNP f/ {BY CUSTOMER)
BO¥ |5 RECLIRED AND CONMMIPOWER CABINET
IF CUSTOMER |5 g;gTALLED
OBTAIN|NG PULSES —
DIRECTLY FROM CUSTOMER]  — 8 CONGUIT BOR FIREE AN ANTENNA
THE METERE. {E¢ CUSTOMER}

Il

24 5" RGS CONDUITS
{BY CUSTUIMER FROM
CTPTs

Figure 1: Control House Layout of Metering Cabinets
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PT

PT

cT CT

i
[

CRETRUCTIOM MOTES:
T

I3
1 ‘s LW IALLED WITIH HI TOWARS POL (GRIOE
Z. L.5" RBEZ COMDJIT — @47 43 FROVIOED GY CNPI,
TLEX MAY EE USED WITHEIM 13* FRQM TOF OF STRAMD
G002 RLE CONOULT [a/C ©3 — PROVICED BY £N*)
4. JUNCTLCH BOXES #1ST BEZ LOCKAGLE/SEFLRAELE

M)
™
J
[N

Mo Top Entry Mo Top Entry
T =B B B P N e T 0 ) 4
CHFE GHLY THMEOONLY
4 4
[ 3
3
Figure 2: Junction Box Layout
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