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

SPECIFICATION

FOR

CUSTOMER-OWNED 138 kV SUBSTATION DESIGN

. CenterPoint
Energy

ELECTRIC ENGINEERING DEPARTMENT

P.O, BOX 1700 HOUSTON, TEXAS 77251

REFERENCE DRAWINGS: Latest revision of

land 2

REFERENCE DOCUMENT: Latest revision of

REFERENCE SPECIFICATIONS: Latest revision of

REFERENCE STANDARDS: Latest revision of

CenterPoint Energy 004-241-04, Customer-Owned Substation Line Termination Standard
CenlerPoinl Lnergy 171-190-06, Design Critena 138 kV Standard Instrument Transformer Stand, Sh.’s
CenterPoint Encrgy 581-500-01, 138 kV Potential Transformer Schematic and Wiring Diagram

CenlerPoint Inergy Transmission & Substalion Qutage and Clesrance Coordination Procedures

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

AASHTO IEEE C57.13
AISC, "Manual of Steel Construction” IEEE C2 {NESC)
ASCE 10 IEEE 80
ASCE 113 IEEE 519
ANSIC12.1 IEEE 837
ANSTC37.32 IEEE 1119
IEEE C37.04 IEEE 998
1IEGE C37.04 ICEE 142
1EEE C37.40 IEEE 1453
1EEE C37.60 NEMA CC 1
TEEE (57.12.00
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1.

SCOPE

1.1.

This specification cavers design criteria for a customer-owned 138 kV substation connected to the
CenterPoint Encrgy Houston Eleelrie, LLC (CenterPoint Encrgy) 138 &V transmission system, This
specification is intended to apply to a new customer-owned substation or expansion of an existing
customer-ownead substation. However, the information in this specitication may be applicable when
equipment in an exisling cuslomer-owned subslalion is being replaced or modified.

GENERAL

2.1,

2.2,

2.3,

24,

2.5,

2.6

A customer that is approved by CenterPoint Encrgy 1o reecive service from the CenterPoint Encrgy 138
kV transmission system is required io provide a subslation capable of accepting that service from
CenterPoint Energy. The customer-ownad substation becomes an integral part of the CenterPoint Energy
transmission system nelwork and the Flectric Reliability Council of Texas (ERCOT) and, therefore, can
have a significant impact on overall systein reliability. The customer 13 obligated to meet present
CcenterPoint Energy design criteria and medify the customer-owned substation in the future as the
CenterPoint Tnergy transmission system confinues to evobve, When deemed necessary by CenterPoint
Energy, changes may be needed to conform to industry standards, transmission systein characteristics,
CenterPoint Encrgy practices, and technological advancss to maintain reliability or meet future seliability
requirements.

All eguipment shall be in accordunce with designaled standards of this specilication, the Armerican
WNational Standards Tnstitute {ANST), the Tnstitute of Electrical and Electronic Engineers (IEEE), the
American Socicty of Civil Engincers (ASCE), the Awmerican Institute of Steel Construction (AISC), and
the National Flectrical Manufacturing Association (NEMA). Tn the event of confiicting requirements,
the order of precedence shall he this specification, ANSI, IFEE, ASCL, AISC, and NEMA standards.
Al elestrical elearances shall comply with the latest version of the National Blectric Saftly Code
(NESC).

This specilication is nol inlended to be ltally comprehensive. Tu ensure the efficient coordinaiion
between CenterPoint Energy and the customer during the design and construction of the customer-owned
substation, CenterPoint Energy requires that enginecring documents be subrmitted 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 specificatirn and shall be submitted in writing o the
designated CenterPoint Encrgy representative,

Any deviations from this specification or project drawings reviewed by CenterPoint Fnergy require
wrillen acceplance rom CenterPoinl Energy.

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

tinless otherwise stated in this specification:

2.6.1.  CenterPoint Energy will provide only functional reviews of completed drawings and schematics.
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2.7.

2.8,

29,

2.10.

212,

™
o
s

2.62.  CenterPoint Encrgy will not verify, or correct, point-to-point wiring drawings for the custemer —

owned substation,

2.6.3.  CenterPoint Energy requires spogilie osts which are to be conducted by the customer 1o verily

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

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

The customer will coordinate the energization and operation of their high voltage facilities with
CenterPoint Ericrgy's Real Time Operations (RTO) Department por CenterPoint Energy's “Transmission
& Substation Outage and Clearance Coordination Procedures” document.

During energization of new or exisling equipment, the cusiomer shall nol disiable a single level, o
multiple levels, of protection that results in no protection for an encrgized element, such as, a
transmission linc, high voltage bus, or transformers.

2.89.1.  The customer shall immediately nptify the R'TO System Controller (281-894-0491) whenever the

custermner becomes aware of an eaergized clement that has no protgetion if the protection gannot
be immediately restored.

The cuslomer shall immediately nolily the RTO System Conlroiler (281-894-0491) of a
protective relay that is not functional {such as a "CPU Failure™ alarm} or when a proteciive relay
13 found powcred down, or out of service (zuch as not cnabled), for an crergized clement

As owner of the substation, it is the custerner’s responsibility to comply with the applicable laws,
vrdinances, codes, rules, and regulations established by applicable government entilics,

. Beeause the customer-owned substation becames an integral part of' the CenterPoint Energy transmission

syslem nelwork, CenterPoinl Energy requires access to the customer-owned subsiation and CenterPoint
Energy right-of-ways 7 days-a-week, 24 hours-a-day, 365 days-a-year. Site access, site operating
procedures and road access to the customer-owned subsiation by CenterPoint Energy personnel should
be considered when determining the substation location,

When terminal blocks and other conneelions permit, ring tonguc lugs shall be used instead of spade or
stab-on lugs.

3. CENTERFPOINT ENERGY SYSTEM CHARACTERISTICS

3.1, CenterPoint Energy’s phase rotation is designated C-B-A counterclockwise and the customer shall phase
equipment accordingly, Connection of the customer’s Hj-Hz-Hz power transformer leads to CenterPoimt
Energy’s C-B-A, B-A-C or A-C-B phases, respectively, is recommended.

3.2, The CenterPoint Energy nominal system voltage is 138kV (L-L)/79.7kV (L-G) 1/~ 3%. Actal steady-
state operational voltage varies around the CenterPoint Lnergy transmission system network, but

CENTERPOINT ENERGY
HOLSTON, TEXAS
WRITTEN 474 E.C, Reul
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14 F-22-2005 Change 10 40004 and olher updates Var | Var | DRS Page 4 of 46
NO I DATE ITLMS REVISED BV T Cl [ APP | SPRCITCATIONNG 007 231 14

96

105



DocuSign Envelope ID: 4253608 E-9ECE-4730-A5C3-4CF9912D26D0D

e CenterPoint..
& Energy

3.5,

36,

facilitics with a means to regulate the 138 kV transmission system arc typically used to control the voltage
o be ne more than approximately 142 kV (L-L)¥82 k¥ (L-G) to provide a margin from the maximum
5V {1-1)83.7 kY {L-(7). Dynamic conditions may be encountered which result in voltage exceeding
thig range. For the purpose of the design and rating of the substation and egnipment, it shall be assumsed
that the maximun continous negative sequence component of the voltage at the 138 kV bus is 2% of
the positive sequence voltage. See Sub-Arficles 3.4, 3.5, 4.8 and 7.1.4 of this specification for additional
relevant information.

Only instrument transformers, surge arrcsters, station service voltage transformers, gencrator step-up
transformers and autotransformers are allowed t0 be connected phase-to-ground on their 138 KV primary
terminals,

As the independent system operatot ([SO) {or the ERCOT Region, ERCOT is responsible for maintaining
frequency, which is nominally 60 Hz, Refier to BRCOT {www ercot.com) Nodal Operating Guides and
Protocols for information regarding requency regulalion.

The “voltage dip ride-through” design criteria, that CenterPoint Energy suggests the customer utilize
when designing and selecting process and control equipment is iHustrated in Figure 1 (Note: This design
criter{a does not supersede any regulatory volage ride-through requirements).

V=50%

] ' e
mqT——

12 cycles

-

F 3

“¥” represents the phase-to-neutral voltage at the cusiomer's “load side” of a delia-
wye transformer for a phase-io-ground fault at the “high-side™ of the transformer.

Fignre [
Multiple-shot, staggered, voltage-supervised, automatic reclosing is utilized on the CenterPoint Energy
transmission system, The first automatic reclosing attempt for a CenterPoint Energy transmission line
rypically oceurs appraximately one second after the fault has cleared. The mumber of automatic reclosing
attompts varics, but the total duration of the antomatic reclosing sequence is typically one minute, The
customer shall coordinate operation and protection of electric motors, compuiers and other equipment
accordingly.

4. ELECTRICAL DESIGN CRITERIA

4.1, The minimuarm acceptable electrical design characteristics for 138 kV facilities and equipment are listed
below:
Transformer winding irpulse level 350 kV BIL
CENTERPQINT ENERGY
HOUSTON, TEXAS

WRITTEN 4974 E.C. Reid
CUIECKED 410474 | L. G, Pond

17 9-2-2021 Update seetions 4 & 11 | var | var | GaC
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42,

Bus and switch msulators, and apparatus 650 kV BIL
bushings (i.c., circuit breaker bushings,

transformer hushings, coupling capacitors,

capacitive  volage  wansformers (CVT),

current  transformers (CT), potential

transformers {PT). surge aresters efc.)

impulse level

Bus and switch ingulators feakage distance 132 in, leakage distance (equivalent W extra erecp 630
kv BLIL or 750 k¥ BIL). Additionally, insulators may
require ‘coaking’ in some areas of the svstem (o
minimize the likelihood of fushover.

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

breaker  bushings, transformer bushings, contamination  levels). Addivonally, apparatns

CVT, CT, PT, surge arresters etc.) bushings may require ‘coating’ in some areas of the
system to mimimize the Tikelihood of flashover,

Phage-to-ground clearance 52 in. {inetal to metal)

Phase-lo-phase bus  spacing (including 63 in. (metal 1o metal)
vertical spacing at crossover point of high
and low bus)

Phase-to-phase horvizoutal spacing (center 144 in. {regardless of the line angle)
lins o center ling) a4 imcommg line dead-
end structure

An air Insulated customer-owned substation configured in a ‘ring bus’, ‘double-breaker, double-bus® or
‘hreaker-and-a-half” arrangement equipped with transmission line protective relaying (“full laop™) or
an air insulated customaer-owned subsiation configured in a ‘loop line tap® arrangement without
transmission line proteciive relaying (“icop tap™ are allowed by CenterPoint Energy {see Figare 2
through Figure 7).

Based on the customer-owned substation configuration, equipment in the substation that is subjected 1o
transmission line lead flow current (elrcuit breakers and disconncet switches, bus work, conductors or
any series-connected, current carrying devices, such as, free-standing current transfonmers, protective
relays, instrumentation, or hardware within the ring bus or transmission line breaker-and-a-half bay) and
ingening trangmisgion ling positions (trangmission ling disconneet swilches, ling traps, cte.) shall have a
continuous current rating of 4000 A minimum and shail have an overload capability of 110 percent of
rated curvent for 2 hours, unless atherwise specified by CenterPoint Bnergy. The equipment in the
customer-owned substation that 1s nol subjected 10 ransmission line load How current is not equired to
be 4000 A minimum. However, operational scenarios associated with certain equipment outages could
exist that wonld result in transmission line load current flowing on customer internal lines or buscs
(customer sitc internal “loop line® or customer site internal “loop bus™ and potentially overload the
customer’s equipment if it is rated less than 4000 A. Therefore, CenterPoint Energy suggests that any
customer sile internal “toep line’ and customer site internal ‘loop bus® (cxeepl customer gile intcraal
‘radial’ line or customer transformer bus connections) be 4000 A ninimum (see Figure 2 through Figure

CENTERPCINT ENERGY
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7}. For customer-owsned substations connecting to four or morc CenterPoint Encrgy 138 kV transmission
lings, contact CenterPoint Bnergy for the required cquipment rating.

CenterPoint Energy
network transmission line

CenterPoint Enargy
netweik transmisston line

transmission line.
Iead fow
clrrent

F

CB*™ H | CB*
T
1

I
1
1
L ]
T PR S T2

Alternative ‘s customer 138 kY subsiation ("foop tap™
2 circuit swichers with 1 or 2 transfonners and circuit breakers

C5 = gircuit switcher
CB = circuit breaker
D8 = disconnect switch

= hust have a continuaus current rating of 2000 A minimum
—— Can he less than 4000 A

All discannect switches only have arcing hems, Circuit switchers are
required to be insialled in this configuration. The cikcuit swifchers are
used for rmanual switehing of the network transmisslon lne sectlons,

«|f two transformers are installed then this discennect switch is installed
and is 'normally closed’.

** For substalion arranged for fulure “full loop” seviee, the 138 KW cireuil
breakers that will be in the substation “laop’ ¢hall heve a conlinuous
current rating of 4,000 & {see figures 3 o 7}

Figore 2
CENTERPCHNT ENERLY
HOUSTON, TEXAS

WRITTEN 4/%74 E. C. Reid
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CanterPoint Energy
netwerk tranemission line

CenterPoint Energy
network transmission line

Ds
Ds*

DS transmissicn line
load flow
current
B JCB

transmission ling
tead flow
cuwrrent

Ds

c CB

Ds

0s

T

Abternative ‘b’ custemer 138 kY substation (“loop tap™)

'
o b e g
AW
VNI T2

2 cireuil breakers with 1 or 2 fransformers

: €8 = circuit braaker
: D5 = disconnect switch

= Must have a continuous current rating of 4300 A minimum

—— Can be less than 4000 A
All disconnect switches only have arcing heins. Circuit switchers are not
used fer manuwal switching of the netwerk transmission line sections in this
configuration, The circuit breakers are used for manual switching of the

network tranzmission line actions,

“ If two transformers ate installed then this discannect switch is instailed

and is 'nomally open'.

Fignre 3
CENTERPCHNT ENERLY
HOUSTON, TEXAS
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CenterPaint Enargy

network transmission line

CenterPoint Energy
network branemission line

Ds

DS

; Alfernative ‘e’ customer 138 kY substation (“full lcop"}
th 1 or2t i

o t breskel

transmission line
load flow
current

lead flow
current
Ds*

transmission line

c CB

5

T

VoA
Vo
Y

CE = circuit breaker
DS = disconnect swilch

D.
»
&

o
*

A 4
My
L N ‘\J’ Tz

s

= [qust have a continuous current rating of 4000 A minisnum
—— Can be less than 4000 A

Al disconnect switches only have arcing horng. Circult switchers are not
used for manual switching of the netwerk transmission line sections in this
configuration. The cireuit breakers are used for manual switching of the
retwork transmission line sectlons..
*If twe transfonmers are installed then this DS is ‘nomally epen’ or

‘normaliy closed” depending on customer operating preference.

Figure 4
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CenterPaint Enargy

network transmission line

CenterPoint Energy
network branemission line

tra nsmission fine

load flow

ce

Inad flow

transmission line

CB = circuit breaker
L& = disconnect switch

D&

D5

D5

T2
Alternative ‘d' customer 138 kY substation {“{full loop™)

4 circuit breakers with 3 transformners

= fAust have a continuous current rating of 4000 A minimum
—— Can be less 1han 4000 A

All dissoniect switches only bave arcing hosns. Circuit swikshers’ are not
used for marnual switching of the retwork transmlssion (Ine ssctfons n this
cenfiguration. The circuit breakers are used for manual switching of the
network transmission line sections.

Figore 5
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T

Alternative ‘e’ customner 138 kY substation (“full loap™)

4 circuit breakers with 2 transforimars

CB = circuit breaker

DS = discornect switch

r
r
1
1
1
1
1
i
1
1
i
L
1
i
1
1
i
1
1
i
i
: - = L—.is.—
! =] [ [Ty o]
1
i
1
1
:
1
1
:
1
1
L
1
1
1
1
1
|
r
1
i
1

Can be lass than 4000 A

D5

= [Just have a continucus current rating of 4008 A minimurm

All disconnect ewitches anly have arcing hains. Circuit switchers' are not
used for manual switching of the network transmiesion line sections in this
configuration. The cireuit breakers are used for manual switching of the
network fransmission line sectlons.

T2

" aam »
Ds :M
_'.[.)_S,'__ B DS 1 CetferPoint Energy
1 netwerk transmission ine
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'
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transmission line H
load flow H
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nebwork transmission live
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CenterPoint Enesgy CenterFoint Energy
netvwork transmission line network transmission line

—>

transmission line
lead flow

fransmission line
load flow

* possible f ]’

% transmission linz # Tuswmcr site

Ds

customer site

internaf ‘locp lina’ \  load fiow ’/ inigrnal ‘loop line'

uy
D5
TZ
= Must have a continuous current rating of 4600 A minimum
—— Can be less than 4000 A

'h_-’

Any customer conneclion froem the “full loop” substation or "leop tap”
substation to the customer's transfonners, customer buses, or customer
lines (le. customer plant intersal ‘loop lines’, etc.) are not requited to be
4000 & minimum, However, aperational scenarios after a scheduled
autage of equipment in 2 customer subslation could exist that would result
in fransmission line load currenk flovwing on customer site internal lines or
buses (customer site internal loop ling’ or ‘loop bus’y and potentially
avernad the customer's seuipmeant H It is ratad less than 45000 A
Therefare, CenterPoint Energy suggests that any customer site internal
loap line” and sustamer site internal Yoop bus’ fexcapl customer sile
Internal radlal’ lIine or custamer transtormer bus connection) be 4000 A
minimJm.

Figure 7
44, The 138 kV customer-owned sobstation shall be designed for a shorl cireuit current of 63 kA rins
symmetrical, with X/R ratio of 15, unless othcrwise specified by CenterPoint Energy.
4.5 138 kV customer-owned substations which we connected directly inte or located within 2 milis electne
digtance of a CenierPoini Energy 138 kV substation thal is designed for a shorl circuil current of 80 kA
rms syminctrical, tust be designed to the same shott circuit current of 80 kA rms symmctrical, with X/R
ratio of 15, unless otherwise explicilly specified by CenterPoint Energy.
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4.6,

4.8,

4.9,

The application of key intertock systems arc not permitted on customer-owned substation 138 kV
equipment.

The customer’s connected load and equipment shall be designed and operated to adhere to the
recommended harmonic limits of TEEE 519 and limits of voltage fluctuations and associated hght flicker
ol IELE 1453.

The customer shall not, without CenterPoint Enerpy’s consent, conncet or operate cquipinent that
produces voltage fluctuations, interference or distorted wave formsy that adversely affect service to other
customers or that may he detrimental to the CenterPoint Energy transmission system. Such equipment
ingludes, but is not limited w, motory, are fornaces, capacilor banks, cle, The customer is obligated o
provide load and equipment information {i.e., load magnitude, peak load, load profile, amount of self-
serve generation, load characteristics, motor starting data, load inerease) for CenterPoint Energy
Interconnection study and development of mlerconnection requirements. Cenlerl'oinl Energy may
require the installation, oh custormer’s side of the meter, of suitable apparatus or other equipment
designed specifically to reasonably limit such adverse effects.

The customet-ownéd substation ground mat shall be degigned for a short circuit carrent of 63 kA rms
symmelrical with X/R ratio of 15 and duration o' (.25 scoonds and comply with TEEE 80 and TEEE C2
{NESC).  Ground mat connections shall comply with IEEE 837, unless otherwise specified by
CenterPoint Energy.

138 kV customer-owned substations which are connected directly into or located within 2 miles electric
distance of a CenterPoint Energy substation that is designed for a short elreuit current of 8¢ kA rms
symmetrical, shall design the ground mat for a short circuit current of 80 kA rms symmetrical, with X/R
ratice of 15 and duration of 0.25 seconds and comply with 1EELE 80 and 1ELEE C2 (NESC). Ground mat
conncetions shall comply with TEEE 837, unless otherwise specificd by CenterPeint Encrgy,

. The customer-owned substation direct lighining stroke shielding design shall cormply with TREE 998,

. The customer shall refer to the current CenterPoint Energy tanff for retail dehivery service regarding

addifional information pertaining to load balanee, internmittent clectrical loads and limitations on adversc
effects, equipment sensitive to voltage and wave forms, change in retail customer’s electrical load, power
factor, and testing of retail custorner equipment.

5. STRUCTURAT. AND MECHANTICAT. DESTGN CRITERIA
5.1.  The customer shall provide a complete structural and foundation design package for the dead-end
stroctures (supporting the CenterPoint Energy transmission lines comnecfed to the customer-owned
substation) and the instrument transformer stands in accordance with Article 14 of this specification. The
design package shall he signed and sealed by a professional engineer registered in Texas and shall
include design refercnceos/codes, computer analysis, moember dosign, conngetion design, foundation
design, so0il report, structural and foundation drawings, and all other information that documents the
design of the structure(s). ASCE 113 may be used for guidance in the design of structures inside the
customer-owned substation.
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5.2

5.4

Design shall be bascd upon loadings realistically combined to causc the most unfavorable cffect upon
the structure or component. [f the AISC ASI} methad is used, the 1/3 increase in allowable stress is not
pernnitied for wind loads, The loads and overloads vsed in Sub-Article 5.4 of this speeification must b
used for the loading with Allowable Stress Design. If the A1SC LRFD method is used, the structure must
have 1 second order elastic analysis (also called a Geometrie Nonlinear Analysis). Refer also to Suob-
Arlicle 5.4 and 5.5.5 of this specilication.

Structures shall meet the Strength Requirements of IEEE C2 (NESC), Scction 26, for prade B
construgtion.

The minimurm aceeptable structural design loading eriteria shall be the morg severe ol the following two
cases (note the cases incorporate loads up o a 30 degree angle):

541,  Case I - Combined Tee and Wind loading: Reference specitication TEEE C2Z (NESC); minimum

allowable strenglh factors per Seclion 26, Table 261-1; loading requitemenis per Section 25, Rule
2508 and Table 250-1; and loading componenis to be applied {o the structure shall be according
to Figure & of this speeification. The static wirc and phasc wire loads shown in Casc 1 include the
required overload factors. The wind on the structure must include a 2.30 overload,

l—b Transverse

Wind S _I Longitudinal I . S
direction 4 T | T

» >

" T, | T, T,

r 5 Y r S

T T
Wind and lce loads are specified in Section 25 of |EEE G2
Static wire Phase wire

81 =10.5 kipsfwire longitudinally Tl = 23.0 kips/phase lohgitudinally
St = 8.7 Kipsfwire transversely Tt = 14.4 Kips/phase transversely
Sv = 0.5 kips/wire vertically Tv = 1.5 kipsfphase vertically

CASE 1 - Combined ce and Wind Loading — Overhead View
static wire and phase wire loading compaonent
{The static wire and phase wire loads shown include the required overload factors}

Figure 8

542,  Casc 2 - Extrome Wind Loading: Reference specification; JEELR C2 (NESCY Seciion 25, Rule

250.0; minimum allowable sirength factors per ITEEE (2 (NESC), Section 26, 'Tabie 261-1; and
ragmitude and diceetion of statie wire and phase wirne Toading components to be applied 10 the
structure shall be according Lo Figure ¢ of this specification. The stalic wire and phase wire loads
shown in Case 2 include the required overload factors. The wind on structure loads are applied
in the Transverse direction and must include a 1.1 vverload factor.
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3.5,

l-—b Transveise
. " Longitudinal I
Wind N _I >
direction S — > 5
- ‘ T, T T
r Sy S
T Ty T,

For Case 2 the following shall apply:

Basic Wind speed determined from wind map in, Expasure category C,
Importance factor 1.0, Design wind pressure equation and coefficients
per IEEE C2 (NESC) Rule 250.C in latest version.

Static. wire Phase wire
Sl = 12.0 kipsfwire longitudinally T = 22.0 kips/phase longitudinally
St = 5.5 kips/wire transversely Tt=10.5 kipsiphase transversely
Sv = 0.5 kipshwire vertically Tv = 1.5 kipsiphase vertically

CASE 2 - Extrame Wind Loading — Overhaad View
static wire and phase wira loading component
{The static wire and phase wire loads shown include the required overioad factors)

Figure 9

The requirements for dead-end sirictures are as follows:

5.5.1

Custorner shall design all attachment points to cnsure that sutficient elcetiical clearanice is
maintained to the customer’s structure ground and equipment. CenterPoint Energy will extend
the phasc wires to the first itcm of customer’s equipnient or bus and will furnish, own and
mairiain all necessary fitings for terminating ihe phase wires including the tower fillings,
suspension insulators, dead-end clamps and phase wire termital fittings with NEMA CC |
stanclard four-hole terminals (0.5625 in. diameter holes, 1.75 in. centers) for attachinent to Lhe
first itern of equipment or bus in the customer-owned substation. CenterPoint Energy will also
furnish stirrup clamps or ather similar devices (such as a bar on the NEMA pad that is used with
ACSS conductors) on the phase wires as required for connection of surge arrcsters and potential
transformers. Customer will provide a grounding conductor from the customer-owned substation
ground mat, up the dead-cnd structurc, to the static wire pull-off plates. CenterPoint Energy will
furnish, own and maintain 2] necessary fittings for terminaling the siatic wire and for commecting
the static wire to the customer provided substation ground conductor at the static wire pull-off
plates including the tower [litlings, dead-end clamps and stalic wire terminal fillings Tor
attachment to the customer provided substation ground conductor.

Cuostorner shalt provide pull-oft plates tor terminating the phase wires and static wires whicli will
accommodate a minhmum of 1 in. pin. All pull-off plates nwst satisty Tquations 4.6-1 and 4.6-2
in ASCE 10. Details for division of ownership shall be in accordance with CenterPoint Encrgy
Drawing (04-241-04 Customer-Cwned Substation Line Termination Standard.

The height of the dead-end struciure’s phase wire attachment shall be in zecordance with the
National Eleciric Safety Code (IEEE C2) or 40 ft. whichcver is greater, unless otherwise speeified
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5.6,

by CenterPoint Encrgy. The static wire height at attachment shall be at a sufficient clevation and
position 1o provide a shield angle to the culside phase wires of 307 and 4537 belween two adjacent.
static wires (see [EEE 142).

5.5.4, CenterPeinl. Energy will determine if the installaion of fiber optic cable is required for

transmission line protective relaying and/or contral purpeses. The fiber optic cable installation
will normally be installed underground fron: the transmission line protective relay recuiring fiber
optic gommunigation (i.e., relay located in the substation gontrol cubicle) to the base of the first
CenterPoint Energy transmission line structure outside the substation. However, should an
overhead installation be required, additional loadings will be imposed 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 used. The connection for the fiber
oplic cable i1s typically at least ¥ feet rom the nearcst phase wire, If an overhead insiallaion is
required and the fiber optic cable cannot be accommodated on the dead-end structure, a single
pole must be nstalled in the customer-owned substation to transition the fiber optie cable from
everhead to underground.

355 Ifmultiple dead end bays are installed that share a middie column or support, the supporl mast

be designed to withstand the loads from the adjacent circuits.

When high-side (138 kV) metering is urilized, the customer shall design, provide snd install siands for
mounting CenterPoint Energy furnished instrument transformers (potential and current fransformers).
The customer shall also design and build foundations to support the stands and instrument transformers.
The designs shall be in accordance with Sub-Articles 5.1- 5.4 of this specification. The instrument
rransformer parameters to be used for the design of the instrument transformer stand are indicated on
CenterPoint Energy drawing 171-180-06, Sinee the insteurnent ransformer may change in the Nuture,
the stand mounting surface for the instrument transformer must be adjustable or use grating 10
accommodats diverse mounting bolt patterns. I a grating is used for the stand mounting surface for the
mstroment (ransformer, washer plates of sulficient size and thickness to load up 4 hars must be used on
top and botiom of the grating. Design caleulations showing the load transfer from the bolt to the washer
plates to the bars to the column must be provided. The custonter is responsible for providing the bolts
and washer plates. The customer will design a mounting stand and foundation for the hurricane wind
speeds and overloads from Sub-Article 5.4.2 of this specification. 1f the AISC ASD design method is
used, the 1/3 increase in allowable stress will not be permided. 11 the AISC LRFD method s used, the
stiucture must have a second order elastic analysis (aiso called a Geometric Nonlinear Analvsis). The
customer shall Himit the horizontal deflection of the potential transformer and current ransformer stand
al lhe nslrument mounting heighl to the mountng height divided by 100, The wind load used lor the
deflection limit shall be the S-year mean recumrence interval wind. A conversion factor of 0.78 applied
to the hurricane wind pressure will yield the 5 year MBL

6. SITE CRITERIA

6.1, Silc proparation and plot plan drawings shall be subrnitied o ConterPoint Encrgy for comment. Facilitics
thal must be shown on this drawing include: dimensions of the customer-owned substation site, access
roadways, spacc between the customer-owned substation and aceess roadways, and dralnage foaturcs
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f.2.

6.3,

6.4,

such as culverts, ditches and detention faecilitics (if required). Refor to Sub-Article 14.1.1 of this
specification,

The customer shall stake the location of the dead-end structares according to Figure 10, The awner of the
substation must submit drawings/docunents specific o their substation to CenterPoint Encrgy in
accordance with Article 14 of this specification. The drawings required by Sub-Articles 14.1.1 and 14.1.3
ot this specification should show the customer’s desired location for CenterPoint Energy phases.
CenlerPoint Energy will review (his informalion and, based on the cusiomer-owned subslalion location
and CenterPoint Energy transmission line tower location, wili determine if the customer’s desived
location tor CenterPoint Encrey phascs can be achicved.

a o o o ey = o et o el ol @ g

CenterPoinl Energy
phesing

u

S AVANAVAN

BWITCH-
q GEAR
CUBICLE

F NN
[]

L ) ra o o o P Fat o o 3 f

- CUSTOMER TO STAKE DEADEND
RACKS AT THESE LOCATIONS

Staking Requirements for Typical Customer Substation

Fipure 10

An all-weather access roadbed capable of supporting heavy construction vehicles shall be provided o
the customer-owned substation. The arcas within the custamer-owned substations that need to support
heavy vehicular wraffic should conform 1o AASHTO 20 loading.

Aceess ot CenterPoint Encrgy to atlach ils fransmission ling wires to the costomer-twned substation
dead-end structures shall be provided by cither:

6.4.1. A 25 L wide, Teveled, and unobsiructed aceess vulside the custome-owied substation site from

a main road 1o the CenterPoint Energy right-of-way and in front of the dead-end structures with
substation fencing a maximum of 20 i from the attachment point of the dead-cnds and a 13 fi.
{minimum) wide gate for access into the customer-owned substation.
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642 A 25 [ wide access inside the customer-owned substation (roin the substation access gate {20 fi.
wide minimum) to the front of the dead-ends with substation foncing & minimum of 25 fi, from
the attachment point.

6.5, Access and space shall be provided for installation and future replacement of high voltage equipment
including metering instrument transtormers.
6.6.  The design elevation of the customer-owned substation site, equipment and control cubicle should take
into consideration locating cssential commponents above flood and storm surge levels.
7. HIGH VOLTAGE EQUIPMENT
7.1, The requirements for power transformers are as follows:

7.1.1.  Power transfonmers shall have a delta winding for connection to the [38 kV system. Power
transformers shall conferm to [EEE C57.12.00. Power transformers should be cquipped with
sudden pressure and low oil level detection devices.,

712, Power transformers shall have a minimum of two 600:5 A multi-ratio bushing current
transformers (BCTs) per 138 XV bushing. Each BCT shall have 1EEE C57.13 accuracy C400 or
better. Where applications requite additional RCTS andfor ditferent ratios, CenterPoint Energy
shall provide ratios Lo supporl equipment purchase schedule. The secondary resistance of power
transformer BCTs shall not exceed 0.0025 ohms per turn. The power transformer BCT secondary
rated continuous current shall be 10 A minimum. The power transformer BCT rating factor (R.F.}
shall equal 2.0.

703, Highside surge arresters shall be provided in accordance with Sub-Article 7.4 of this
specification.

7.1.4.  The costomer shall delermine the need for, and i applicable, seliings for 4 iranslormer tap changer
for de-energized operation (ho load tap) and automatic on-load tap changer. CenterPoint Energy
rceoimunends power transformers be cquipped with an antomatic on-load tap changer.

7.2, The requirements for circuit breakers are as follows:

7.2.1.  Circuit breakers shall be of the three-pole, outdoor type, 138 kV nominal, in accordance witl
TEEE. C37.06, C37.60, C37.04 and C37.40.

7.2.2.  Fora “full loop”™ customer-orwmed substation, “loop tap” substation, or a substation arranged for
future “full loop™ scrvice, 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 capabiiity of [ 10 percent of the
rated cutrent for 2 howrs and a rated isolated capacitor bank current switching capability of 600
A, For customer-owned substations counceting o four or mote 138 kY ConterPoint Encrgy
iransmission lines, circuit breakers may be required to have a higher cortinuous rating. The three
phuse symmetrical short circuit current interrupting capability of ail 138 kV circuit breakers shall
be 63 kA ms symmetricil. The rated inlerrupting time ol @l 138 kV circuil bicakers shall be
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7.2.3,

|
M
th

three cyeles or less. In some applications, the installation of TRV shaping capacitors may be
required in order to achicve the circuit breaker interrupting capability of 63 kA rms symmetrical
for line faulis. CenterPoint fnergy shall determine the placement of TRV shaping capacitors,
when required for line Fauls,

Fach 138 kV civcuit breaker shall be equipped with twe 4000:5 A multt-ratio BCTs per 138 kY
bushing. Each vircuil breaker BCT shall have a relaying accuracy class of C800 on Lthe 4000:5 A
tap in accordance with TEEE C57.13. The secondary resistance of the circuii breaker BCT shall
not exceed 0.0025 ohms per furn. The cirenit breaker BCT secondary rated continuous currcnt
shall be 10 A minimum, The civcuit breaker BCT rating factor (RUF.) shall equal 2.0,

For the replacement or addition of 2 138 kV gircuit breaker in an existing cusiomer-owned
substation thatl already has other 13§ kV circuit breakers that do not have a continuous current
rating of 4,000 A, the tfollowing applies to the replacement or addifion circuit breaker {i.e., the
[ollowing requirement s (o accommodate inlerface of the 4000 A replacement or addidon 138
k¥ circuit breaker with any existing circuit breakers that have 2000:5 multi-ratio BCT's in an
cxisting substation while maintaining the design capability for 4000 ampere operation in the
futurg), Lach replacement or addition 138 kV circuit breaker shall be cquipped with two 3000:5
A multi-ratio BO'Ts per 138 kV bushing. Each circuit breaker BT shall have a relaying accuracy
¢lass of CEOO on the 2000:3 A tap (cquivalent to C1200 on the full ratio 3000:5) in accordance
with 1EEE €57.13. The secondary resistance of circuit breaker BCTs shall not exceed 0.0025
ohms per turn, Cir¢uit bréaker BCT secondary rated contingous current shall be 10 A minimum,
Circuil breaker BCT raling facior {R.F.} shall equal 2.0.

Two trip circuits shall be provided with independent 125 V DC control circuits. If two trip coils
operate a single armature, both coils shall be designed or marked in such a way as to prevent their
heing connected in a manner that would result in the circnit breaker not tripping in the event that
both coils are cnergized simubtancously,

Trip circuit or close circuit DT current shall not exceed 15 A {instantangous and steady state) for
the circuil breaker trip or close cireuil. 1 éleciromechanical protective relays with DC operaled
“target and seal-in’ units are used in the substation, then the circuit breaker trip circuit shall not
draw less than 4 A DC current and a circnit breaker close circuit shall not draw less than 2 A DC
curreni in ovder ensure reliable “target and scal-in” unit operation.

The DC negative of a irip cireuit shall not be lused or use a circuit breaker inside the cireuil
breaker control cabinet.

Surge suppression shall be provided on each trip and close coil. Relerence CenterlPoint Energy
007-400-02 Specification for Remote Telemetry of & Customer-Owned Facility.

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

Circuit breakers with air closing mechanisms shall have stored energy for at least 5 close-open
eperations, Citeuit breakers with spring closing mechanisms shall have the spring charging motor
circuil connected 1o 4 125 V DC baltery source ulilizing @ DC supply cable dedicated for this
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75,

74,

7.2.10.

72010,

7.2.12.

purpose. Voltage rollover from AC to DC shall not be installed for the spring charging motor
circuit for circuit breakers,

Gas circuil broakers shall have low SF6 gas pressure alarm and closc inhibit contacts, The
customer shall indicate on the relay and metering one-line diagram whether the low SF6 gas
pressure wiring is sef to “BLOCK TRIP ar to “ATTO TRIPT the circuit breaker,

Clircuit breaker internal time delay circuitry for reclosing shall not be utilized. External time
delayed automatic reclosing, when utilized, shall be wired/connected dircotly te the circuit
breaker close circuit. Cxternal time delay for the cireuit breaker closing circuit is to be provided
by the automatic reclosing scheme.

The circuit breaker internal close and trip circuils shall not go through a “local/remote” control
switch in the civcuit breaker, However, it a circuit breaker comes from the manufacturer with a
‘localiremole’ conlrol swilch installed in the circuit breaker, then the ‘remote’ conlact of the
control switch that is wired in series with the close and trip circuits must be “shorted out® or ‘by-
passed’.

The requirements for air hreak switches are as foliows:

731

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 138 kV nominal,
and shall have 4 conlinuous currenl raling of 4000 A | an overload capability ol 110 percent of
rated cwrrent for 2 hours and a rated minimunt withstand capability of 164 kA peak. Disconnect
switches that are not in the substation *loop’ (i.c., 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 peak. The switch air gap BIL. shall coordinate with the BII, rating of the switch insulators.
For customer-owned substations connecting 1o four or more CenicrPoint Encrgy 138 kY
transmission lines, contact CenterPoint Energy fot the required rating of switches.

Transmission line discomnect switches are required for “[ull loop”™ subsiations or “lovp tap™
substations converted fo “full loop™.

“Loop tap™ substations must be configured and designed with equipment to permit switching for
the scheduled outage of either transmission line section without internipting service to the
custorner’s load, An interrupting device attached 10 a disconncet switch in a “loop tap™ substation
for transmission line load breaking, loop switching or line dropping is not acceptable.

CenterPoinl Energy does not require any 138kV disconnect awilch to be molor operated.

CeontcrPoint Encrgy does not require any 138 kV disconnect switch auxiliary contacts excopt as
indicated in Sub-Article 9.1.5 of this specification.

Grounding switches are not pormitted on 138 KV equipment. A “grounding stud’ or {abrigated
attachment for the application of temporary grounding cables may be installed if desired.

The requiremnents Tor surge ameslers are as follows:
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7.5,

74,1, Surge arresters must be installed on 138 kV power transformers and in the substation on the
ineoming transmission line positions to protect substation 138 kY equipment inchading 138 kV
coupling capactiors, Ling traps, instrument wansformers, circuit breakers, cle,

742 All surge arresters shall be metal oxide type, 108 KV class minimum, with 2 minimum required
maximunm continuous over-vollage (MCOV) raling of 85 V. The minimum required energy
absorpiton capability 15 7 kilojoules! kY of MCOV rating. The surge arrester must have a
minimum required pressure relict capability of 63 kA rms synunctrical (or short circuit cument
rating of 63 kA rms symmetrical). Tn addition to meeting the CenterPoint Tnergy minitnum
requirements, a surge arrester with well-designed directional pressure relief ports can provide a
benelit, To the event of a surge arrestier intemal short cireuil, a surge amester with well-dosigned
directional pressure relief vent ports, and wilh the vent ports pointed in the appropriate direction,
can minimize the possibility that the fonized gas emitted from the surge arrester will propagate
inlo & multiphdse Eult and can minimize the possibilily of the ionized gas, and possibly other
materials emitied from the surge arrester from causing damage to other equipment.

Al 138 KV surge arresters must be conngeted with a copper bond wire from the botiom flange of

the arrester to the substation ground mat. 1f the customer desires to allow for grading / lezkage
cutrent monitoring, the surge arresters may be mounted on plates using insulated spacers and
associated hardware. The insulated copper ground conductor from the bottom flange of the
arrester must be isolated trom gany other ground until it passes the point wherg & fong ammeter
reading can be taken., The independent, msulated ground leads should be adequately marked o
indicaie A, B, and C phases.

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

7.5.1.  CenterPoint Encrgy shall speeify vendor and vendor style number Tor the coupling capacitor or
CVT devices that are used for transmission line protective relaying or CenterPoint Energy
supervisoty control and data acquisition (SCADA} remote telemetry monitoring of CenterPoint
Energy iransmission lmes according to CenterlPoint Energy provided bill of malerials.
CenterPoint Energy shall specify vendor and vendor style number for the line tuners that are used
for wansmission line protective relaying according to CentcrPeint Enerpy provided bhill of
matgrials,

752, The line tuner must be mounted at a level suitable for making adjustmaents and tests while standing
on the ground. The line tuner must be mounted at the base of the coupling capacitor stand in
order to minimize the length of the camrier Jead-in conductor connected between the line tuner and
the coupling capacitor o reduce the siray capacitance and leakage Lo ground thal will increase the

losses of the tuner and affect the bandwidth.

=
L
Lk

Suh-Article 7.6.3 of this specification.

The coupling capacitor or CVT shall not be used to structurally support the ling trap. Refer

7.6, The requirements for line traps are as follows:
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7.6.1.  CenierPoint Encrgy shall specify vender and vendor style number for line trap devices that arc
used for transmission line protective relaving according to CenterPoint Bnergy provided bill of
materials.

7.6.2.  The line trap shall have a 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 ov CVT. Refer tn Sub-
Article 7.5.3 of this specification.

8, CONTROL CUBICLE

8.1,

B.2.

8.3,

8.4

.5,

B.6.

The control cubicle shall be 1 permanent, weatherproof structure constiucted on a concrete foundation
and scheduled for complelion well in advance of the remainder of the subslation 1o allow (or adequate
check out and testing.  The ambient conditions ingide the contral cubicle shall not exeded 32°C (90°F}
and 85% relative hunnidity, Adeguate lighting shall be provided.

The requirements for telephone circuits are as follows:

8.2.1 The customer 1s respensible for eimangements with the (elephene service provider o establish a
direct dial telephone land line to the customer substation contrel cubicle.

8212 Refer to CenterPoint Energy 007-400-02 Specification for Remete Telemetry of 2 Customer-
Owned Facility for details pertaining to required communications circnits {ie., customer
provided voice communication and CenterPoint Encrgy provided telemetry communications lor
SCADA, metering, eic..).

Whall space for metering boxes shull be provided in accordance with Sub-Artcle 9.1.3.1 of this
specification.

It CenterPoint Energy has specified that transmission line protective relaying with power line carrier
and/or fiber optic communication is utilized, power line carrier transmitter/receiver sets shall be procured
by the customer accotding o ConterPoint Encrgy provided bill of material andfor 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 elemetry cquipment that will be
installed in accordance with Sub-Article 12,1 of this specification.

A separate 120 V AC, 20 A circuit shall be provided to each of the following: (1) one of the metering
hoxes, (b) the power line carrier equipment location, and (c) the SCADA RTU cabinet (see CenterPoint
Energy 307-400-02 Specilication for Remoie Telemelry of 2 Customer-Owned Facilily),

One 120V AC, 20 A outlet for protective relay testing eguipment shall be located near the transimission
ling prideciive relays in the subslation control cubicle.
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3.8,

8.9.

A scparate 130 V DC, 15 A circuit shall be provided to cach of the following: (a} onc of the metering
boxes, and (b) the SCADA RTU cabinet (see CentorPoint Encrgy 007-400-02 Specification for Remoto
Telemetry of a Customer-Crwned Facility).

If CenterPoint Cnergy fransmission line fault location traveling wave system {TWS) equipment is to be
installed, CenterPoint Energy will provide requirements.

9. METERING EQUIPMENT

a.1.

The requirerments Tor melering are as follows:

9.1.1.  Any part of the metering system that is installed by the customer or his agent shall conform 1o
ANSIC12.]1 at mmirum, unless otherwisc specitied by CenterPoint Encrgy.

9.1.2.  The customer shall submit a one-line diagram of thc proposcd substation configuration to
CenterPoint Energy in accordance with Article 14 of this specification. CenterPoint Encrgy witl
designate on the one-line diagram the location of all metering instrument transformers {including,
withont Hmitalion, quantily, transformation ratios, vollage class - high-side or low-side and
ratings). The metering instrument transformers shall e connected to the transfonmer low-side or
to the 138 KV substation bus by the customer as specified by CenterPoint Energy.

9.1.3.  Metering boxes shall be located inside an envirommentally controlled cubicle.

9.1.3.1. Each metering box iz 30 inches wide, 42 inches high, 12 inches decp, wall mounted and
approximately 36 inch. from the floor, Wall space 3.0 ft. wide and £.0 fi. high measured
trom the Foor with 4.8 fI. (from wall) front clearance shall be provided for installation and
maintenance of each merering box as illusirated in Figure 11. Metering boxes will be
furmished by CenterPoint Energy and installed by the customer. The number of metering
boxes will be determined by the mctering scheme to be used.

CONDUIT FOR BREAKER
COMTACTS (BY CUSTOMER) -

CONDUIT TO CRSTOMER'S
GOy, CASINET (BY SUSTOMER) -

BOX PROVIDED BY CNP
AND MOUNTED TO METER
BOX {BY CUSTGIVER). THIS
BOX 15 REQUIRED IF
CUSTOMER IS
COMNECTING SPLIT-CORE
T METER SYSTEM
[CUSTOMER OWNED
EQUIPMENT)

R
27 X 3" METAL JUNCTION |
I 207 X 427

P15 GICOMNDUATS
(BY CUZTOMER) FROM

CTPT
=

METER, BOX
PREWIDED
By GNP
AND
INSTALLED

BY CUSTOMER

E

1
|
=

CONDUIT TE CUSTOMER'S
PANEL FOR 120V AL AND
B0 00 DEQICATED GHT2 (8Y CUSTOMER)

Typical Layout of Meter Boxes

Figure 11

247 X 297 BOX
FROVIDED BY GNP
AND STALLED

{BY CUSTOMER)
COMMIPOWER CABINET

CONTHIT TO CHE
TELECOM BOARD
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9.2,

9.13.2. A customer requesting metering data shall provide all cenduits and wiring necessary to

conacet 1o 3 meter commypower box provided by CenterPoint Encrgy and mounted on the
metering instaliation.

9.1.3.3. The customer shall provide a conduit from the CNP telecomn board to the metering

9.1.5.

9.1.6.

comm/power box,

CenterPoint Energy personnel will make all meter connections. For mictering equipment details,
consult the CenterPoint Encrgy project representafive.

When high-side metering is used in a "full lnop™ alternative ‘¢’ or alternative *d° type substation
{sec Tigure 4 and Figure 53, the customer shall provide and wirt iwo auxiliary “524° contactls from
the circuit breaker between the two transmission lines (A" cirenit breaker) and a single auxiliary
‘5247 contact for each of the ofher two ransmission ling circuit Tweakers ("R and *C” circuit
breakers) Lo the CenterPoinl Energy high vollage melering box. Also, in a “lull loop™ allemalive
‘c’ type substation {see Figure 4) with two transformer substation, two auxiliary ‘89a° contacts
shall be provided.on the dizcomncet switch between transformers and wired to. the CenterPoint
Cnergy high voltage metering bex. When high-side metering is used in a “full loop™ alternative
‘e’ type sibstation (see Figure 63, the customer shdll provide and wire a single auxiliary *524°
contact for cach of the other two transmission ling circyit breakers (FA°, ‘B, *C and D’ cireuit
breakers) to the CenterPoint Energy high voltage metering box. When high-side metering is nsed
in a “loop fap” alternative ‘b’ type substation (see Figure 3), the customer shall provide two
duxiliary ‘89a° contacls [rom the disconnect swilch localed i the substation bus belween the
transnission line connections and a single auxihary *52a’ contact from each of the circuit
breakers. The customer shall provide and mstall cable from these contacts to the mctering
location {routed via the protective relay pangls) for ‘rellover” of the metering potential to a second
set of potential transformers.

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

The requirements for switchgear mounied metering instrument transformers are as follows:

9.2.1,

Where low-side meatering is used, as determined by CenterPoint Engrgy, the customer shall
install CenterPoint Energy specified metering instrument transformers in their switchgear.

9.2.1.1. The customer shall purchase and insiall the CenterPoint Lnergy specified metering

nstrurnent fransformers,

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

9.2.2.

stniment fransformer installed.

Metering current transfonmners shall be located in the incoming main breaker cubicle. The
metering current transformaers shall be installed by the customer.

Meterimg potential transtormers shall be located in roll-out boxes, The potential transtormers
shall be mslalled by the customer.
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9.2.6.

9.3.1,

932

9.2.3.1. Thg sccondary windings shall be used only for CenterPoint Energy metering.

9.2.3.2. Potential transformers shall be cquipped with 1 A, current limiting primary fuscs,

The customer shall install a 1.5 in. vgid galvanized steel conduit from cach instrument
ransformer cubicle to the meter box.

CentcrPoint Encrgy shall supply eable for all metering instrumeat transformer sccondary
gonnections, The customer shall pull the CenterPoint Energy provided cable. CenterPeint Energy
shall make all metering instrument transformer secondary connections.

The customer shall supply copper ground wire from the customer’s switchgear to the CenterPoint
Ernergy meter box,

$.3. The requirements for 138 kV metering instrusnent transformers are as follows:

When 138 kV metering i3 used, CenterPoint Tnergy will furnish all 138 KV metering instrument
transformers (Le., separate 138 kV ‘free-standing” current and potential transformers) required
for CenterPoint Encrgy revenue metering or ERCOT Polted Settlement metering (“EPS™).

CenterPoint Fnergy will mount the instrument transformers on stands provided by the custamer
in accordance with Sub-Article 5.6 of this specification. The substation layoul and location of the
138 kV metering instrument transformers shall incorporate the requirement of vehicle access up
to the insirument transformers for installation, festing and fature replaccment (1.c., vehicle aceess
not obstructed by substation biss, cable tray, gte., The customer shall furnish flexible connections
from the substation bus to the instrument transformers with NIEMA CC 1 standard four-hole
lerminals (0.5625 in, diamcter holes on 1,75 in, centers), CenterPoint Encergy porsonnel will bolt
the flexible connections to the instrument transformers.

The cuslomer shall ulilize rigid galvanized steel conduit, [lexible metallic conduil and pull boxes,
including pull string, for the cables/conductors from the metering instrument transformers to the
metering box Iocation.

9.3.3.1. For each set of current or potential transformer stands, 1.50 in. rigid galvanized steel

conduit shall be used to conncel the individoal instrament {ransformers to a2 common
junction box for this set of instrament transformers (1.e., one common junction box for each
set of gurrent or potential transformer stands) located on or near the base of one of the
mstrumenl (ransformer stands. The 1.50 in. conduil shall lerminate within 12 in. from the
top of each instrument transformer-stand. A 2.00 in. ngid galvanized steel condwit shall be
used from the cach common junction box located at the base of one of the strument
transformer stands to the metering box,

5.3.3.2, AN 2.001n, rigid galvanized steel conduit shall termyinate at the base of the primary metcring

Pbox. No more than four conduits are to be terminated in a metering box. Contact
CenterPoint Energy if additional conduits are requited.
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9.33.3. Flexible metallic conduit shail be vsed as necded to complete the installation to (he
instrument fransformers, common junction boxes, and the metering box(es),

934, DPolential tansformers for revenue metering located i the 138 KV substation yard shall be
furnished and installed by CenterPoint Energy on instrument transformer stands provided by the
customer. The potential transtformers will be rated 30,500/115-67.08 V for vse on 138 kY
grounded neulral system in accordance with IEEE C57.13.

9.3.4.1. The potential transformers will have three secondary windings (1.c., "X, *Y", and *Z").
The “X™ and “Z" windings will be used for transmission line protective relaying, SCADA
and the customer’s equipment. The Y™ winding will be used exchisively for CenterPoint
Entrgy miclering,

9.3.4.2. A minimym 16 inches wide, 14 inches high, & inches deep potential transformer common
Junction box and secondary [uses shall be provided and installed by the tuslomer and
located at the base of one of the potential transformer stands. Each secondary winding shall
be scparately fused at the potential trassformer junction box to provide cireuit isolation and
short circuit protection; except that neutrals shall not be fused {brass or copper dummy
fuses requirec).

9.3.4.3. CenterPoint Energy shall supply cable/conductors for the potential transformers Y™
winding secomdary connections.  The customer shall supply cablefcunductors tor the
polential transfommers “X” and “Z” windings secondary conneclions, The customer shall
pull the CenterPoint Energy provided cablefconductors and customer supplied
cable/conductors. CenterPoint Energy shall make the potential transformers Y™ winding
secondary conngctions. The customer shall make the potential transformers “X™ and “27
windings secondary connections. The potential transformer cables/conductors shall he
conncelod as shown on CenwrPoinit Encrgy drawing 381-300-01 138 &V Powncial
Transformer Schematic and Wiring Diagram.

9.3.4.4. The poiential ransformer primary shall be wye connecled 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 2™ windings carried to
the transmission ling protective relay panel and another neutral conductor for the “¥™
winding will be carried to the meter box, as shown on CenterPoint Energy Drawing 581-
500-01 138 kV Poiential Trangformer Schematic and Wiring Diagram,  These neutral
conductors shall be grounded at the transmission line protective relay panel and meter box
anly.

9.3.4.5. Trany 138 KV potential transformer “3X” or “Z” winding of any phase is not used for any
rclaying, SCADA or customer’s equipment, the secondary “37  termunal of any unuscd
winding must connected to & conductor that is grounded at a panel in the control cubicle.

935, Metering cureent trunsformers located in the 138 &V substation yard shall be furnighed and
installed by CenterPoint Energy on instrument iranstormer stands provided by customer.
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9.3.5.1. CentcrPoint Encrgy shall supply eable for the melering current transformicr’s secondary
connegtions, The customer shall pull the CenterPoint Energy provided cabie. CenterPoeint
I'nergy shall make the metering current transformer’s secondary connections.

9.3.5.2. A minimum 16 inches wide, 14 inches high, 6 inches deep current wransformer common
Junction box shall be provided and installed by the customer and tocated at the base of ome
of lhe current ransformer stands.

9.3.6.  The customer shall provide a copper bond wire from the ground mat to the case of cach instrument

transformer, The wire shall be sized equal to the ground mat. CenterPeint Energy will terminate
and connect the wire at the instrument transformer case.

10, FUSING AND CONNECTION OF PROTECTION AND CONTROL AND METERING CIRCUITS

19.1. Mersen Ferraz Shawmut type A2Y, AZK or A2D or Littelfuse type KLNR fuses shall be used for fusing
of the 138 kV potential transformers sccondary relaying and metering circuits of less than 250 V AC as
follows:

190,110 138 kY potential transformers sceondary “X™ winding and “Z” winding shall be fused with 30 A
fuses at the potential transformer junction box in the vard except that nautrals shali not be fused
{brass or copper dummy fuses required),

19.1.2. 138 kV potential transformers secondary “Y™ windings shall be fused with 60 A fuses at the
potential transformer junction bex in the yard execpt that ncutrals shall not be fused (brass or
copper dummy fuses required),

10130 15 A fuges shall be used For protective relaying potential branch cireuits,

1,14, & A fuses shall be used tor instrumentation potential branch circuits,

10.2. Mersen Ferraz Shawmut type A2Y, AZK or A2D or Liftelfuse type KLNR fuses shall be used for fusing
of 138 kV coupling CVT sccondary relaying and instrumentation circuits of less than 230 V AC as

follows:

1021, CVT sccondary windings shall be fused with 8 A sccondary Tuses 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 relaving poleniial branch circuils.

10.3. Mersen Ferraz Shawmut type A2Y, A2K or A2D or Littelfuse type KLNR fuses shail be used for fusing
of relaying DC circuits of less than 250V DC as follows:

16,31, The wip eireuit connection lrom the control cubiele pancl to cach 138 k' breaker trip coil shall
be fused with a 15 A panel mounted fuse located on the appropriate contrel cubicle panel.

10.3.2. 30 A [uses shall be used for the CenterPoint Energy SCADA control posilive.
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11,

19.4. The voitage drop from the control cubicle to the trip circuit at the cireuit breakers shall not exceed 10%%
of rated battery voltage under normal expected operating conditions.

10.4.1.  With outdoor circuit breakers and indoor protective reiay and control panels, a routing method
hergin called "radial”, shall be used since the do circuitry to the cironit breakers radiates outward
[rom (he control eubicle. Routing of the conduclors is from the de supply (o the proteclive relay
and contval pancls or switchboards and then on to the circuit breakers. Positive and negative
conductors are carcfully routed together so that sndden changes in current, such as those from
tripping a circuit breaker, do not result in large magnetic coupling to other control and measuring
conductors. ‘The effects of external magnetic fields tend to cancel when the "go" and "remarn”
gonducturs are in close proximity, All wires of a cireuil should be contained inthe samc cable so

I INDODR DC SUFPLY AND PROTECTIVE RELAY PANELS

|
| |
|
} ] |
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! I
|
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| |
! = PR — PR PR |
[ 1 S I Y IR
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CB: CIRCUIT BREAKER
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I'___“___] I'___“___l I'___“___I
I b ! ] .
| ! | ' | !
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| 524 } | 524 : | 52a:
NOTE: LA e | DAL e } LA e !
DC PROTECTIVE DEVICES | ! | | 1 i
(FUSE, PANEL BREAKER, } QUTDOOR | l QUTDOOCH | } QUTDOOR |
ETC.) NOT SHOWN L__cB1__1 L__GB2 | L__cB3 |
Figure 12

PROTECTIVE RELAYING FOR HIGH VOLTAGE {138 KV)

11.1. The customer will procure and own all the protective relays in the substation. A “tull loop™ substation
conliguralion regquires 138 KV (ransmission line protective relaying (including lransmission line
protective relay communication channels), 138 kV fransmission line automatic reclosing and local
breaker failure relaying for all 138 XKV circuit breakers. CenterPoint Bnerpy will specify in a bill of
materials, ay indicated in Sub-Artiele 11,3 of this specification, the protective relay style numbers for the
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nwltifunction (i.c., 138 kV transmission line profective relaying, cireuit breaker automatie reelosing and
local breaker failure relaying) microprocesser 138 kV fransinission line protective relays, Ithe customer
degires to install single function protective relays that are dedicated for breaker failure relaying then the
customer must consult CenterPoint Energy during the developmment of the relaying and metering one line
diagram regarding which relays CenterPoint Energy personnel will calculate refay settings, apply the
settings and test, CenterPoint Encrgy will specify in a bill of matenals, as indicated in Sub-Article 11.3
of this specification, the manulaclurer and protective relay Lype for Lhe single funclion proleclive relays
that are dedicated for hreaker failure relaying. CenterPoint Energy will calculate and implement relay
setilnps for customer-owned 138 kV transimission line proteetive relays, for single function profective
relays that are dedicated for breaker failure relaying for only the circuit breakers that switch the
CenterPoint Energy transmission lines and for customer-owned relayvs installed to prevent hack-
energizing CenterPoint Encrgy’s trangmission system from generation installed on the low-side of
custoiner power transformiers. CenterPoint Energy will not consider cosiomer requests for programing
additional items in the transmission line protective relay forcustomers use (i.e., relay elements, inputs or
outpuls, ele.). The cuslomer may request informaiion be exporled fom the transmission line prolective
relay that are CenterPoint Energy's standard programing of the relay (1.e., metering values, events, relay
clements, inputs or cutputs, ctc.} via a cornmunication port to the CenterPoint Encrgy SCADA RTU. On
a cu3e-by-case basis, CentzrPoint Incrgy may issue settings for other customer-owned rclays, In
accordance with Sub-Articies 11.2 and 11.3, and 11.5 of this specification, the customer will propose
138 &V bug, 138 KV trangformer protective relay schemes and, for “full loop™ subsiation conligurations,
breaker failure relaving for all circuit breakers that do not switch the CenterPoint Energy transmission
lings, The customer shall submit to CenterPoint Frergy the customer caleulsted relay settings for, and
allow CenlerPoinl Energy o observe the [unclional lesting ol the 138 KV bus and 138 kV Lransfommer
protective relay schemes and bhreaker failure relaying for all circuit breakers that do not switch the
CenterPoint Energy transmission lincs.

Protective relaying for elements that compose the 138 kV facilities (i.e., 138 kV transmission lines, 138
kV buses, 138 kY power translormers, ole.) shall consist of two independent gehemies for the protaction
of each element. The protective relays associated with the first scheme shall be connected 1o a different
set of current transformers than the relays associated with the second scheme, The NIC branch circuit
associaled with one relaying scheme (i.e., relay power supply, Inpul, culpuls, eic.) shall be a dilferent
DC branch circuit than the DC branch circuit associated with the second relaving scheme (ie.,
independent DC branch cireuit). Each of the two schemes shall encrgize both trip coils of a circutt
breaker using appropriate DU separation and separate output contacts,

To ensure coondination with other transmission system proteetive relaying for a “full loop™ substation
configuration, CenterPoint Energy will furnish tvpical AC and DC schematics and asminimum required
bili of materials for the protective relay style numbery for the multifunction (i.e, 138 kV transmission
line protective relaving, circuil breaker aulomalic reclosing and local bregker [ailure relaying)
microprocessor 138 kV transmission line protective relays including protective relay communication
channel cquipment. The customer shall indicate the CenterPoint Encrgy specified transmission line
protective refaying schemes and proposed relaying schemas for each 138 kV bus (including 138 kV
transformer high-side bus) and transformer protection on a substation relaying and metering one line
diagram. Onee CenterPoing Encrgy has reviewed these schemes, the customer shall subwmit the
appropriate relaving drawings and customer’s bill of materials to CenterPoint Energy for functional
review, After these drawings and the bill of materials gre reviewed by CenterPoint Energy, the custamer
shall order the approprisle equipment and mslall these schemes. CenlerPoint Enerizy personnel witl
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11.6.

calculate set points for the multifunction microprocessor 138 kV transmission line protective relays,
apply the settings and test the transmission line protection relays after the customer has compicted point-
w-point wiring checks of protective relaying and control panels and verified protective relaying control
cireuils by performing functional rip and close testing as deseribed in Article 16 of thig specification,
The customer shall calculate set points for the 138 k' bus and transforimer protection relays and submit
this information to CenterPoint Energy for review. After CenterPoint Energy has reviewed the 138 kV
bus and lransformer prolection szl points, (he costomer will apply the setings and (est (he relays afler the
-customer has compleied poini-to-point wiring checks of protective relaying and control panels and
verified protective relaying control circuits by perfornung 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 AN
CORRECT ANY WIRING ERRORS.

A *Syne Panel” is required only for a “full loop™ substation configuration. The Sync Panel consists of a
svachroscope, 4 vollmeter and threée sync lights. The ‘Sync Panel” Lypically consisls 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 eircuit breaker control switches. Other arrangements may be acceptable (iLc.,
‘Sync Panel’ components mounted on the same protection and control pangl that all of the 138 kV circuit
breaker centrol switches are mounted on).  CenterPoint Enevgy will specify the ‘Syne Panel’
requirements in a bill of materials referenced in Sub-Article 14.1.2 of this specification,

. For *“full loop”™ substations equipped with fransmission line protective relaying, the current carvying

capability of the components in the prolective relaying schemes {relay devices, auxiliary current
transformers, monitoring devices, current test switches, tenninal connectors, switchboard panel wiring,
cable, cte.) shall inect a minimum continucus sceondary current rating cquivalent to a prinary continuous
ampere rating of 4,000A and 2-br emergency ampere rating of 4,400A, unless otherwise specified by
CenterPoint linergy. For suhstations with four or more 138kV transmission lines, the continuous and 2-
b emcrgeney ralings of thiy cquipment may be requirsd to be grealer than these values,

The following are minimum requeirements for 138 kY bus and transtormer protection:

11.6.1. Bus protection shall include two independent instantancous bus differential protective relayvs

{device function 87). A power transformer connected to a bus position will utilize the same two
sets of power transformer high-side BCTs {Sub-Article 7.1.2) for both the bus differential
pratective relays and the pawer transformer protective relays (Sub-Article 11.6.2). For a Figare 2
substation conflguration, inslantancous overeurrent protective relays (device function 5¢) may be
utilized for protection of the bus between the 138 XKV circuit breaker and the 138 kV transformer
high-site,

11.6.2.  Each power transformer shall be protected by two protective relays. As a minimum, one of the

power transformer protective relays shall be a transformer 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 transformer protective relay shall have instantaneous and time overcurrent relay
{device function 30/51) which shall be connected to a different set of power trangTormer high-
side BCTs than the transformer differential relay. 1f two multifanetion microprocessor current
diffgrential protective telavs are utilized, CenterPoint Energy  does not object to  the
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implementation of both a transfornier differential function and a transformer instantancous/time
overcurrent funclion in each of the two protective relays.

11.6.3. The three-ine AC schematic drawing(s) showing bus differential protective relay connections
and transtormer protective relay connections should clearly indicate polarity markings on all
current transtormers and all protective relay current inputs.

11.64. Power transformer sudden pressure relay and oil level device(s) should be conneeted for alarming
and tripping, The sudden pressure relay and oil level device(s) should be connected to a different,
independent BC branch cirguil than the translformer differential relay,

11.6.5.  Tfauxiliary refays (device function 94} or Jockout relays (device function 86) are used for tripping,
then two indepéndenl relays are required for cach trpping zone. The auxiliary relays or lockoul
relays should be connected to different, independent DC branch circuits.

11.7. All 138 k¥ cireuit breakers connected o a new 138 KV “full loop” subsiation are required to incorporate

local breaker failure relaying. Local breaker failure relaying may be required for éach 138 kV circuit
breaker at existing substations when deemed necessary by CenterPoint Energy. When practical, the
protective relav performing the breaker failure fiinction shall directly trip all appropriate 138 KV circuit
breakers (Le., not utilize an auxiliary relay, a Jockout relay or another protection relay to trip the
appropriate 138 KV cireoit breskers). CenterPoing Encrgy personnel will calevlate seb poinls, apply the

settings and test the breaker fallure scheme if it is incorporated in transmission line protective relays. If7

the customer destres to install single function protective relays that are dedicated for broaker failare
relaying, then the customer must consult CenterPoint Energy during the development of the relaying and
metering onc ling diagram (described in Sub-Article 14,12 of this specification} regarding which relays
CenterPoint Energy personnel will caleelate get points, apply the setlings and lest. CenterPoint Energy
persomnel will calculate set points, apply the settings and test the breaker failure scheme if it is
incorporated in single function protective relays.that are dedicated for breaker failure relaying but only
for the circuif breskers that swilch the CenterPoint Enorgy transmission lines. Testing of the bresker
failure scheme in relays set by CenterPoint Energy will occur after the customer has completed the
installation and has satisfactorily performed the sysicol operational tests provided in Article 16 of this
specification. IT SHALL BE THE CUSTOMER'S RESPONSIBILITY TO INSTALL ALL WIRING
AND PEFORM ALEL POINT-TO-POINT WIRING CHECKS AND CORRECT ANY WIRING
ERRORS.

11.8. The following are specified for connections pertaining Lo protéclion and contro] calies:

11.8.1.  Connections from one panel to another panel should be made from the terminal blocks on one
pane! to terminal blocks on the other pancl (rather than dircctly from a device on one paucl o a
device on a different panel).

1182, Protection and control cables should be color-coded and clearly marked to [acililate wire checking
and troubleshooting.

11.8.3.  Current iransformer secondary cables shall be grounded only at the relay pancls on ibe non-
polarity side of the wye-connected current lransformer.
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11.9. CenterPoint Encrgy cncourages the use of sequence of events recorders {(SERs) and digital fault recorders

(DFRs). The application of these systems involves trade-offs between the desite to monitor and record
as much informatiom as possible and the need to minimize the number of devices in pratective relaying
eireuits o ensure reliable operation, Any customer planning o ingtall one ol these systems is encouraged
to discuss their application philosophy with CenterPoint Energy early in the project and to show these
devices I the appropriate relaying and SCADA AC and DC schematics when those drawings are
submilted for CenterPoint Energy review.

11.10. Customer-owned lntelligent Electronic Devices (1IEDs) with settngs maintained by CenferPeint Energy

(i.e. protective relays associated with CenterPeint Energy transmission network) are not allowsd o be
manitored directly by the customer. The data from these [EDs can be provided to the customer from a
serial port on the CenterPoint Energy SCADA RTU,

11,101,

11111,

11.11.2.

11.11.3,

The customer i permitted to connect directly (routable or non-routable communications) to TEDs
with seltings pol mamiained by CenterPoint Energy including SCADA electronic meters and
microprocessar relays.

11.11. The following arc specificd for protective relay communication channels;

If the transtission ling proteetive relaving utilized requires power ling carrier communication,
the power line carrier transmitter/receiver sets shall be located inside the substation control
cubicle, The associated power line carmier conxal cable utilized for making the connection frouy
the substation control cubicle to lhe line luner locawed near the 138 kV coupling capacilor shall
be type RG-8TU, 11 AW, stranded {7/19) bare copper, polyethylene dielectric, 50 ohm nominal
impedance, with polycthylene outer jacket. (Note: If an alterdate cable is used, an outer jacket
with “Txcellent”™ or “Outstanding™ water resistance characteristic is required — PVC jacket is not
acceptable). ‘The line mmer reguires separate mounting at the base of the coupling capacitor
stand. A single conductor must be run as divectly as possible botween this ling turner and the
coupling capacitor base housing. The single conductor must be 4 AWG stranded, 5 kV, non-
shiglded, XLP insulation, The single conductor must be meounted on insulators and fed through
bushings al each end. The single conduclor insulation should be unbroken belween ils ends w0
maintain low leakage. The single conductor must not be directly up against or touching the
coupling capacitor support colunin or other metal components. The insulated single conductor
lead-in can be installed in 2 PVC or other plastic conduit which should be supported on stand-
otfs ar inswlators.

When power line carrier communication is utilized, CenterPoint Cnergy shall determtine the
frequency for the power ling carrier communication, The customer shall procure the power line
carrier lransmillerTeceiver sel with an aulomatlc carrier tesler according to Centerloint Energy
provided bill of material as indicated in Sub-Article 7.5 and 7.0 ofthis specification.

I transmission line protective relayving with fiber optics commumication is utilized, the customer
is required to provide a raceway for the tiber optic cable instaliation from the transmission line
proteetive relay that requives the fiber oplic communication {i.e., relay located in the substation
control cubicle) to the base of the first CenterPoint Energy transmission [ine structure outside the
substation, See Sub-Article 5.5.4 of this specitication for cases where tiber optic cable comes in
overhead. A dedicaled raceway (conduil) is required for the fiber oplic cable, however a
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dedicated inncr duet installed in a cable trench or a dedicated conduit in a duct bank is acceptable.
CenterPoint Tncrgy shall be responsible for supplving, pulling and splicing of the fiber optic
cable.

The following guidelines are for the customer provided raceway:

11.11.3.1. TFlexible sieel conduit 1.50 in. diameter, [Tom lhe splice box, (hat is provided and mounied
by CenterPoint Energy at the base of the first CenterPoint Energy transmission stricture
outside of the substation, to the end of the underground conduit provided by the enstomer.

11.11.3.2. Below grade condoit shalf be a minimum 1.50 in. diameter PV, Schedule 40 with “pull
line™ {continuous fiber pelyalefing 200 Ibs, (ensite strength) installed. Condnir shall be a
least 18.00 in. below grade, with a protectiveé concrete barrier. Minimum bending radius
shall be 24.00 in,

11.11.3.3. Pull boxes at grade level shall be provided along the cable raceway route at intervals not
more than 300 ft. or two 90° bends. A cable pull box in the raceway route is required just
inside the substalion fence. Pull box shall be 30 in. x al) in, x 30 in, (Quazile Style No.
PG3060BB30 and PG3060HA).

11.11.3.4. The customer shall provide 5 in. x 19 in. x 12 . rack spuce close to the trapsmission line
protective relaying that utilizes fiber optics communication to accommaodate a fiber optic
cable distribution box. CenterPoint Encrgy will provide and install the fiber optic cablc
distribution box.

111135, Incases where railroad tracks exist between the substation and the first CenterPoint Energy
transmission structure outside of the substation, CenterPoint Energy will give site-specific

reqUITEMETLS.

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

1.113.7, Actual designs shall be reviewed by CenterPoint Energy before construction starts.

12. REMOTE TELEMETRY

12.1. For remote telemetry requirements (.., SCADAY, refer to CenterPoint Bnergy 007-400-02 Specification
for Remote Telemetry of a Customer-Crwned Facility.

13. GENERATION

13.). Customers desiting to install andfor operate genevation tated more than 10 MW shall make application
with ERCOT as oulined at the ERCOT website (www.ercot.com},  Generators shall comply with
ERCOT Nodal Operating Guides and Protocols, ERCOT Planning Guides, and CenterPoint Energy
cngineering specifications and requircments.
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13.2, Tor customers desiring to install and/or operate gencration 1¢ss than or equal to the customer’s Toad (i.c.,
‘seif-serve’), the requirements for relay and generation/load islanding schemes are as follows:

13.2.1. The transmission customer shall be responsible for installing protective relavs to ensure the
custormer’s generators do not sestain a fault on the CenferPoeint Energy franspussion system. In
addition, suslomer generalion shall nol keep any portion of the Cenlerl'oinl Energy (ransmission
svstem energized 1n the event that a portion of the CenterPoint Energy transnussion system along
with the customer’s facilitics becomges isolated from the rest of the CenterPoint Enerpy system.
The transmission customer shall be. responsible for installing protective relavs 0 ensure the
custorner’s generation does not interfere with the antomatic. reclosing system associated with the
ConieePoint Eriergy  {rangmission systemn {Le, The fArst aulomatic recloging altempt on
CenterPoint Energy transmission line will occur a minimuom of one second after the fault has
clearad, See Sub-Article 3.6). CenterPaint Energy will inform the customer of required changes
o the gutomatic reclosing svslem al olher substalions associated with the CenterPoinl Energy
transimission system as a result of the operation of the customer’s generators in parallel with the
CenterPoint Encrgy transmission system:  CenterPoint Energy will ealeulate and implement afl
settings for customer-owned relays installed for the protection and automatic reclosing of
CenterPoint. Bnergy transmission lines and for customer-owned relays installed to prevent hack-
cnergizing a fault on the CeaterPoint Encrgy’s system from gencration insialled on the low-side
of customert’s power transformers.

13.2.2.  The wansmission customer shdll be responsible [or installing controls Lo synchronive the
customer's gencrators with the CenterPoint Energy’s system.

13.2.3. The customer shall not intentionally impose additional lead on the CenterPoint Tinergy
transmission network during an under frequency disturhance (i.e., between 59.95 to 57.5 Hz).

13.2.4.  Customer may island their load and generation from CenterPoint Energy transmission svstem in
omne of the following manners;

13.24.1.

132472

Customer may island their generation and load from the CenterPoint Energy transmission
systemn if the frequency exceeds 61.8 Hz or goes below 57.5 Hz.

Customer may island generation and a portion of load from the CenterPoint Fnergy
transmiggion system at any frequency, provided provisions are installed to ensure-the any
remaining load imposed on the CenterPoint Energy transmission system is not greater than
the load prior ta the beginning of the disiyrbance:,

13.2.5.  Verification of the implementation of the ahove requirements shall be in accordance with Ariicle
14 of this specification.

14, DRAWING AND DOCUMENTATION COMPLIANCE REVIEW AND COMMENTS
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14.1. The following completed engincering documents shall be submitted in the order shown below for

CenterPoint Encrgy comments, funetional review, and compliance with CenterPoint Incrgy
specifications in accordance with Sub-Articies 14.2 through 14.6 of this specification:

14.1.1.

14.1.2,

14.1.3.

14.1.4.

14.1.5.

14.1.6.

Site preparation and plot plan drawings shall be submnitted to CenterPoint Energy for cominent.
Faeilities that must be shown on this deawing inciude the dimensions of the substation site, dead-
end sirucluze localion, access roadways W substation, space around the oulside of the substation,
{roadways, rallroad tracks, walks, pipe racks, etc.), drainage features such as culverts. ditchesand
detention facilities {(if required).  Additionally, the clevation of the substation site should be
indicated on these drawings (See Article 6 of this specification),

Relaying and metering one-line diagram of high voltage relaying und including gencrator
protection one-line diagram for customers with parallel generation. The diagram shall indicate
the maximum current franstormer ratio and the cureent fransformer tap ratio being otilized, The
diagram shall indicate whether the 138 k¥ circuit breaker low SF6 gas pressure winng is sel o
‘BLOCK TRIP® or to “AUTO TRIP® the circuit breaker.

CenterPoint Energy shall indicate incoming 138 KV tranamission lines designation, power line
carrier frequencies (if applicahle), location and ratings of metering instrument transformers (high-
side or low-side), CenterPoint Encrgy designations for clrouil breakers, swilches, power
transformers, generators (if applicable) and the CenterPoint Energy assigned 6-character
substation identification, CentérPoint Enevgy will provide a bill of matanials as indicated in Sub-
Agticle 11.3 of this specification.

The drawing shall then be revised to show the mformation provided by CenterPoint Energy and
resubmitted to the CenterPoint Tnergy designated representative, (See Articles 9 and 11 of this
specification}.

Substation plan, profile and section view drawings, including bus and bus supports with material
callonts, The plan and profiles must indicate the geographical base lines, center line of dead-end
siruclure and height of sialic wire and phase wire pull ofl on the dead-end siruclure wilh
coordinates and CenterPoint Energy circuit name and circuit number for incoming 138 kV
transimission lincs Material callouts including conductor size, type, and quantity shall be provided
in sufficient detail to allow for-determination of the continucus and emergency substation facility
ratings {See Articles 4 and 5 of this specification).

Final‘complate relaving and metering one-line diagrams, including generator protection one-line
diagram for customers with paralle] generation,

When the interconnzction agreement indicates that the customer must install equipment (i.e.,
motor seft start, variable fiequeney drive (VED), cic.) in order te safisfy the CenterPeoint Energy
interconnection requirements of Sub-Article 4.88 of this specification, drawings and
documentation of equipment o be installed shall be submitted for CenterPoint Energy review.

Equipment specification for all major pieces of equipment such as power transformers, 138 KV
citeuit breakers, surge arresters, disconneet swifches, coupling capacitors and line traps. (See
Agticles 4 and 7 of this specilication).
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14,1.7.  TFoundsation location plan, (Sce Articles 3 and 6 of this specification),

1418, Design cateulations, drawings and associated documenty for the substation dead-cnd strocturcs,
instrument transformer stands, and foundations. These documents shall be submitted 30 davs
prior to the scheduled fabrication start.

14.1.9.  AC and DC schematics of high voltage relaying, control and SCADA schemes.  AC and DC
panel board drawings. These drawings shall be submitted after the documents required in Sub-
Article L4.1,2 of this specification have been approved.

14,170, Where low-side metering i3 wsed, a8 detcrmined by ConterPoint Encrgy, origingl certified et
data in PDF electronic file shall be provided to CenterPoint Energy for each metering imstrument
transformer installed {See Sub-Articles 9.2.1.20f this specification),

14.1.11. Power transformer AC schematic, breaker sehemiatics and BCT curves.

14,1.12. Power transformer 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 afier the
documents required in Sub-Article 14.1.4 ot this specitication have been approved.

14.1.14. Cahle and conduit list and routing layout.

14.1.15. Tront and Back View of high voltage relay and control panels including interconnegtions,

14,116, Substation contrel cubicle lavoud drawing, (See Article 8 of this specilication),

14,117, Tetail {pointto-point) wiring diagrams shall be submitted, not for approval, but for use in
accordance with Article 11 ol this specification.

14.1.18. The customer caleulated relay seitings for the 138 kV bus and 138 kV transformer protective

relay schemes and 138 kV civcuit breaker failure relaying,

142, A PDF clecirenic file of cach of the drawings indicated in Sub-Article 14,1 of this specification shall be

sent, for review/comments, to the CenterPoint Energy designated representative unless a different format
15 specifically requested by CenterPoint Energy. Certain types of engineering ducuments depend upon
finalizalion of other documents. For example, relay panel drawings cannol be prepared unlil the relaving
AC and DC schematics are finalized. Therefore, engineering documents shall be submitted for
CenterPoint Energy comments or approval in the proper scquence.

14.3. Customer drawings should be 100% complete when given to CenterPoint Fnergy to review. [f a
functional review ¢annot be done, CenterPeint Encrgy shall comment on compliance with CenterPoint
Energyv specifications and return to customer. The drawings shall then be resubmitted with CenterPoint
Encrgy comments incorporated when 100% complete, The customer shall then proceed with drawing
submitltal in accordance with Sub-Arlicle 14.4 of this specificalion.
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14.6.

15.2,

15.5.

154,

144, Customer drawings that arc 100% complete and marked “For Approval™ shall be functionally reviewed

by CenterPoint Energy far compliance with CenterPoint Energy specifications. If additional comments
are made by CenterPoint Encrgy on the 100% complete drawings, the customer may:

14.4.1.  incorporate the CenterPoint Energy comments and resubmit these drawings for further review of
compliznce with Centerl'oint Energy specifications, or

1442, Sendaletter to the CenterPoint Encrgy designated representative acknowledping that CenterPoint
Lnergy comments were received and shall be incorporated into the “For Construction™ drawings.

14.5. Should thic customer disagree with commen(s by ConterPoint Encrgy, the customer shall send a leller to
the CenterPoint Energy designiated representalive explaining why revisions are not necessary.

Omce ail {ssues are resoclved, the final set of drawinis shall be marked “For Construction.” Afler, the

substation {s energizeéd a PDF electronic file of each of the drawings indicated in Sub-Article 14.1 of this
specitication, “As Built™ drawings of the substaiion shall be sent to the CenterPoint Encrgy designated
representative within 90 days.

15. EQUIPMENT INSTALLATION
15.1.

accordance with the National Electrical Safety Code (TEEE €2). TEEE 1119 and [EEE 50.

The proleciive enclosure around the subsiation including gales and grounding shall be insialled in

CenterPoint Cnergy shall assign a 6-character substation identification to the customer-owned substation.

CenterPoint [inergy shali post the 6-character substation identification on the door of the substation
control cubicle and on the eatrance gate of the substation, The é-character substation ideritilication shat
be used to identify the customer-owned substation for anv comimunications or correspondence.

The customer shall install all subslation equipment and make all connections, excepl as olherwise noled

in this specification. The customer shall make all equipment-installation checks required by Article 16
of this specification and shall make all required measurcments and readings available to CenterPoint
Energy personnet if requested.

CenterPoint Encrgy will verify that the 138 KV switches operate correatly.,

. CenterPoint Energy will have the sole responsibility for caleulating rslay sel points, applying relay
seltings and “out of case™ lesting of (he Tollowg relays:

15.5.1. Transmission linc rclaying and funing compenents of the associated power line carrier equipment
communication channel,

15.5.2.  Relays for 138 KV tringmission line automatie reclosing, and

1553, Relays tor 138 KV breaker thilure profection when specified by CenterPoint Fnergy,
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Note: The appropriatc operation of protective relays and control cirenits by performing trip and closc testing
from devices of Sub-Articles 15.5.1 through 15.5.3 of this specification above shall be conducted with
CenterPoint linergy present to direct and observe test (24 hr. advance notice required).

15.6. CenterPoint Energy will furnish locks which shall remain in series with customer locks for afl 138 kv
disconnect switches, substation control cubicle doors and gates{s) to and from the substation.

15.7. The 138 kV circuit breakers, air switches and power transformers will be assigned numbers in accordance
with CenterPoint Encrpy dispatching numibers. The numbers are to be shown on the one-line diagram
and shall be marked on the circuit breaker tanks, switch handles and power transformers.

15.8. CenterPoint Encrgy witl coordinate and provide the procedures for cocrgizing the eustomer-owned
substation 138 KV equipment.

16. REQUIRED TESTS AND INSPECTTONS

16.1. During instaltation but prior to energizing the cquipment, the customer shall perform the following tests
and inspections. CenterPoint Energy wili observe the tests below that are marked with an asterisk (*}.

16.1.1. Diagnostic testing (e.g., insulation power factor (“Doble testing”, etc.}, insulation resistance
{"Megger”, etc.] of dll equipment (s.g., arresters, coupling capacitors, efe.}, including all tests as
specified by manufaciurer.

16.1.2.  The required tests and mspections for control cables and pancls arc as follows:

16.1.2.1.  Check continuity and perform insulation resistance fest conductor-to-ground and
condugtor-to-conductor,

16.1.2.2.  Perform a point-to-point wiring check of protective relaying and contral panels,
16.1.2.3.  Verify protective relaying conlrol circuits by performing funciional trip and close te‘sling.?F

. *

16,124, Inject current from current transformers through relays,

16.1.2.5.  CenicrPoint Encrey persenncl will caleulate the sct peints, apply the scitings and test the
multi-function transmission line protection relays after the customer has completed point-
to-point wiring checks of protective relaving and contral panels and verified proiective
welaying control circuils by performing fuactional trip and close wsting,

16,13, The required tests and inspections for power cables are as follows:
16.1.3.1.  Check continuity and phaging sequence.

16.1.3.2.  Perform insulation resistance test of cables.

16,133, High-pot.
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16,14, The required tests and inspections for circuit breakers are as follows:
16141, Ingpect and adjust main suxiliary switch assembly per manufacturer’s instruclions,
16.1.4.2.  Tnspect, adjust, and Jubricate operating mechanism per manutactorer’s instructions.
16.1.4.3.  Ratio check, cxcitation test, insulation resistance test, and polarity on all current
transformers. Leave un-used current transformers shorted and grounded on sccondary
terminals,
16,044, Cheek resistance of close, trip and tip free coils,

16.1.4.5.  Perform insulation resistance fest of main contact assembly and bushings, Measure main
conlact resisiance (“Duclor”).

16.14.6.  Make diclectric insulation and power factor tests on main contact assembly and bushings.

16.1.4.7.  Perform insulation resistance test of contre] circnits conductor-to-ground and conductor-
to-conductot,

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

16.1.5.  The required tests and inspections for disconnects and switches ave as follows;
16.1.5.1.  Check and adjust contact alignmeant and wipe. ¥

16.1.52.  Adjust operating linkage (o obtain full open and close positiors and tighten all clamps and

set screws.
16.1.5.3.  Check and tighten all electrical connections,
16.1.54.  Lubricate linkage and bearimgs, if required.
16.1.5.5.  Clean all grease from contacts,
1616, The required wsts and inspections for batterics and charger are as follows;
16.1.6.1.  Assemble batteries per manuthcturer’s instructions,
16.1.6.2.  Coat all connections on battery tetminals with no-oxide grease.

16.1.6.3.  Tnstall, connect, and adjust charger per manufacrurer’s instructions,
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16.1.6.4.  Put batterics on cqualize charge until the speeific pravity of all eclls is within the linits sct
by manufacturer.

16.1.6.3.  Read and record the float voltage and specific gravily of cach ccll.

17. RECOMMENDED TESTS AND INSPECTIONS

17.1. During installation but prier o cnerpizing the cquipment, CenierPolnt Encegy recomumends that the

customer perform the following tests and inspections, 45 & minimum, This list is not considersd 10 be
exhanstive or all-inclusive.

17.1.1.  For low-side equipinent, test relays, check transformer and bus automatic reclosing and check
operations indicators when tripping through the panel with current,

Note: CenterPoint Energy will caleulate and implement all settings for customer-oiwned relays imstalled
for the protcotion and automatic reclosing of CHP transmission lines and for customer-owned relays

installed to prevent back-gnergizing CNP's system from gencration installed on the low-side of customer

power transformers. On a case-by-cdse bagis, CNP may issue settings for other customer-owned relays.
17.1.2. The recommended tests and inspections for all substation equipment are as follows:

17.1.2.1.  Clean rusted surlaces, prme all bare melal surfaces, and iwouch up wilh painl malching the
finish coat.

17.1.3. The recommended tests and inspections for control work are as follows:

171300 Wire cheek all cables o curvent transformets and perform insulation resistanee st of
cables.

17.1.3.2.  In the following ordes:
17.1.3.2.1. Polarity check current transformers.
17.1.3.2.2. Ratio check current transformers.
17.1.3.2.3, [xcitation test current fransformers.
17.1.3.2.4. Insulation resistance lesl current transformers.

17.1.33.  Check cable connections to pancls.

17.1.34.  Wires check panels.

17.14. The recommended tests and inspections for switchgear are as follows:

17.1.4.1.  Chedk bus work [or conlinuily, phase sequence, and adequale clearance.
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17,142,
17143,
17.1.4.4.
17.1.4.5.
17.4.4.6.
17.1.4.7.
17148,

17.1.4.9.

Check all bolied bus connections,

High-pot cable with 25 KV DC.

Insure that all exposed bus work is properly insulated.

Bridge all bus work.

Perform diclectric insulation and power factor tests on all bus work.

Cheel broaker-lifting deviees for alignment and adjust limit switches, if necessary,
Adjust auxiliary and cell switches.

Check continuity for all AT, DC contrel, and current transformer eircuits.

17.1.5. The recommended tests and inspections for transformers are as follows:

17151,

17052,

17.1.5.3.

17.1.54.

17.1.5.5.

17.1.5.6.

17157

17158,

17.1.5.9.

Visually inspeel for inlernal shipping damage and cheek all internal connetions,
Install bushing and accessories per manutacturer’s instructions,

Inspect load tap changer {LTC) compartment and adjust per manufacturer’s instruction and
check LTC operation, if applicable.

Bridge primary and secondary windings on all tap positions and a final check on the tap
postion that will be used.

Ratio check, excitation test, peeform insulation resistance test, and check polarity on all
cumenl transfomers. Leave unused current lranslormers shorted and grounded on the
secondary.

Vacuum fill per manufagturer’s instructions.

Check for of and gag leaks, (This ray be done prior to vacuam filling).

Test il before and after filling, (Maximam power tactor, minimum diglectric strength,
color, acidity, and interfacial lension).

Test o1l for dissolved combustible gas and moisturc content (Note: This test 1s to be
performed 24 to 48 hours after the substation has been energized)..

17,0510, Check voliage regulating rofay and controls,

171511, Check cooling equiprnent and controls,
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Perform imsulation resistance test and meulation power faclor lest ol bushing and windings

17.1.5.12. Check nitrogen-regulating cquipment and adjust per manufaciurer’s instructions.
17.1.5.13. Check sudden pressure relay and associated circuits.
17.1.5.14. Check and conmect desired alarm circuits.
17.1.5.15.
{e.g.. “Doble testing™).
171,516, Check all bushings to bus connsctions,
17.0.5.17. Chiek all current transformers and contred ¢ircuit connéelions,
171518, Record all measurements and readings,
17.1.5.19. Check core ground.

REFERENCE DRAWINGS
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Exhibit “J”?

Minimum acceptable electrical, mechanical, and structural design characteristics for
345 kV interconnection substation construction

Not Applicable
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Exhibit “K”

SUBTRACTIVE METERING - TRANSMISSION VOLTAGE GUIDELINE

1. SCOPE
1.1. This guideline defines the requirements for Retail Subtractive Metering through a
customer owned substation facility from CenterPoint Energy’s (CNP) overhead
transmission lines.
2. GENERAL
2.1. The metered service will require a signed Tariff Form: 6.3.4.1 — Agreement for

2.2.

2.3.

24.

2.5.

2.6.

2.7.

Subtractive Metering — Transmission Voltage. The meters will be owned and maintained
by CNP.

The subtractive meter installation is non-standard and will be provided at an additional
charge pursuant to CNP Tariff, Section 6.1.1.1.5

The metered service is allowed only one voltage transformation from Retail Customer

A’s substation service voltage (i.e. 345kV/138kV, 138kV/12kV).

The customer shall submit a system one-line diagram of the service configuration with a

load analysis to CenterPoint Energy Transmission Accounts.

All equipment, engineering and installation shall be furnished by the Customer unless

otherwise noted in this guideline.

Communication equipment must also be installed and wired by Customer in the

Customer’s control building.

All equipment and work covered by this guideline shall be designed, constructed, and
tested in accordance with the latest revisions or editions of industry requirements in
effect at the time of fabrication. Industry requirements include the applicable codes,
standards, specifications, regulations, tests, and procedures of all federal, state and local
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laws, and include (but are not limited to) the following:
2.7.1. American National Standards Institute (ANSI)
2.7.2. IEEE formerly the Institute of Electrical and Electronics Engineers, Inc.
2.7.3. National Electrical Manufacturers Association (NEMA)
2.7.4. Occupational Safety and Health Administration (OSHA)

2.7.5. Federal Communications Commission (FCC)

2.8. In the event of conflicting requirements, the order of precedence shall be this guideline.

3. DESIGN, LAYOUT , AND PHYSICAL CRITERIA (See Figure 1)

3.1. Each metering cabinet is 30 inches wide, 42 inches high, 12 inches deep and is wall
mounted. Wall space 3.0 ft. wide and 8.0 f. high measured from the floor with 4.0 ft.
(from wall) front clearance shall be provided for installation of each metering cabinet.
Metering cabinets will be furnished by CenterPoint Energy and installed by the
customer. See CNP Service Standards Book for Company Offices.

3.2. Metering 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
conform to ANSI C12.1 at minimum, unless otherwise specified by CenterPoint Energy.

3.4. Customers requesting metering data shall provide all conduits and wiring necessary to
connect to a junction box provided by CenterPoint Energy and mounted on the metering
installation.

3.5. The customer shall provide a conduit from the telephone board to the metering cabinet.

3.6. The Customer shall provide a 120 VAC, fifteen (15) amp, dedicated AC power circuit,
protected by a fifteen (15) amp circuit breaker, to the Metering cabinet.
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3.7. The Customer shall provide a 130 VDC, fifteen (15) amp, dedicated DC power circuit,
protected by a fifteen (15) amp circuit breaker, to the Metering Cabinet.

3.8. SWITCHGEAR MOUNTED METERING INSTRUMENT TRANSFORMERS

3.8.1,

3.8.2,

3.8.3.

3.84.

3.8.5.

3.8.6.

3.8.7.

The customer shall provide space for CenterPoint Energy specified instrument
transformers in the customer’s switchgear. CenterPoint Energy shall specify all
instrument transformers used for CenterPoint Energy metering.

Metering current transformers (CTs) shall be located in the incoming main
breaker cubicle. The CTs shall be installed by the customer.

Metering potential transformers (PTs) shall be located in roll-out boxes. The PTs
shall be installed by the customer.

The secondary windings shall be used only for CenterPoint Energy metering.

The customer shall install a 1.5 in. rigid galvanized steel conduit from each
instrument transformer cubicle to the meter cabinet (See Figure 1)

CenterPoint Energy personnel shall supply control cable and make all secondary
instrument transformers connections. The customer is responsible for pulling the
CenterPoint Energy provided control cable.

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

4. COMMUNICATION LINES

4.1. The Customer shall provide and maintain a full business (IFB) phone line to be used by

CNP for remote interrogation of the meters. This phone shall be direct dial and not go

through the Customer’s main switchboard or exchange.

4.2. The telephone communication circuit(s) shall be specified to operate in the event of

power failure. The communication line shall remain operational in the event a line

conditioner or loopback device fails.

4.3. The customer is responsible for arrangements with the telephone service provider to
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establish the telephone service up to a demarcation point in the control cubicle. The
customer is responsible for providing any equipment required by the telephone service

provider for telephone service to the demarcation point.
4.4. The customer is responsible for providing any equipment (e.g. telephone cable, conduit,

etc.) from the telephone service provider demarcation point to the control cubicle

telephone board.

5. CURRENT TRANSFORMERS AND POTENTIAL TRANSFORMERS
5.1. Original certified test data shall be provided to CenterPoint Energy for each instrument

transformer supplied prior to installation by customer.

5.2. The current transformers (CTs) will require 0.3% accuracy rating with a preferred 1.8
ohm burden rating or minimum acceptable burden rating of (.9 ohm.

5.3. The potential transformers (PTs) will require 0.3% accuracy rating, “Z” rating preferred.
5.4. PT’s shall be equipped with 1 A, current limiting primary fuses.

5.5. Replacement of any CTs or PTs, if necessary, shall be the Customer’s responsibility.

6. CALIBRATION AND MAINTENANCE

6.1. After all equipment necessary for subtractive metering has been installed, CNP
personnel will calibrate and verify operation of all equipment installed per this guideline.

6.2. The meters installed per this guideline will be maintained by CNP unless otherwise
noted in an agreement with the Customer. Maintenance activities will include accuracy

checks, recalibration and replacement/repair of equipment when required.
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OF ACCESS ROADS, PAVING AND DRAINAGE” GUIDELINE

Exhibit “L”
TRANSMISSION SERVICE PROVIDER'’S “SPECIFICATION FOR INSTALLATION

CENTERPOINT ENERGY

SPECIFICATION

FOR

INSTALLATION OF ACCESS ROADS, PAVING AND DRAINAGE

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

REFERENCE DRAWINGS:

CONSTRUCTION DRAWINGS

REFERENCE SPECIFICATIONS:

2022 Version

EXHIBIT A - PRIMARY ACCESS ROAD DETAIL

LOCATION OF WORK:

{Insere Substation Nama & Address)

NP
HOUETON, TEXAS
WRITTEN Ib. Tamez
CHRCETD
APPROVED
Page § of 6
Ne. | DATE | ITEMS REVISED | BY | CH | APP | 007 229 | X
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1.0

2.0

3.0

4.0

SCOPE

1.1

This specification covers the design criteria, material specifications, and
construction methods for the installation of flexible base roads and
drainage on CenterPoint Energy’s (CNP) projects.

ACCESS ROAD DESIGN CRITERIA

21 The Generator shall design a 24-foot-wide access road with a maximum
1% slope or as designated by CNP representative. Refer to Exhibit A,
*Primary Access Road” cross-scction detail.

22  Minimum turning radius of 60 degrees shall be provided for all turns. 90-
degree tumns shall be avoided, if possible.

2.3 Base material shall he designed to a minimum depth of 8 inches,

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

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

2.6 (enerator shali exhaust all reasonable options to avoid locating access
road inside a delineated FEMA floodplain or flood zones deternmined by
hydrology study performed by Generator,

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

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

2.9 An electronic copy and georelerenced CAD files of the “Plan and Profile™
drawings shall be submitted to CNP representative for review and
approval prior to construction.

2,10 Generator shall coordinate with CNP representative the grading elevations
of sections of the road connecting to CNP facilitics.

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

GENERAL

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

3.2 In case of a conflict, the order of precedence shall be the directions given
by CNT’s representative, this specification, and the CNI* drawings.

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

3.4  Nodeviation from this specification will be permitied without

authorization from the CNP representative.

GRUBBING AND EXCAVATION

4.1

The arca to be paved shall be eleared and grubbed to a minimum depth of
4 (four) inches.  All stumps, logs, brush, roots, vegetation, rubbish,
designated trees, and other ohjectionable maierial shall be removed and
dispased of offsite.
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5.0

6.0

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

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

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

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

46 The Generalor shall reimburse CNP for Lhe repair or replacement of any
previously identified facilitics he damages.

SELECT FILL MATERIAL

51 TYPE A FILL MATERIAL
5.1.1 TYPE A fill material shall conform to CL or SM soil classification

as designated in ASTM D-2487. Afterberg Limits for TYPE A
material shall be as follows:

Ligwid Lirnit 30-45

Plasticity Index 7-15

5.2 TYPEBFILL MATERIAL

5.2.1 TYPE B fill matesial shall conforin to a CL or SM soil
classificalion as designaled in ASTM D-2487. Atterberg Limits for
TYPE B material shall be as tfollows:
Maximum Liquid Limit 45
Maximum Plasticity Index 20

CEMENT STABILIZED SOILL

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

62 The cernent shall be Type ) of a standard brand of Portland cement and
shall conform to the requirements of ASTM — C150.

6.3 The subgrade conditions ghall be approved by the CNP representative
prior to the application of cement,

6.4 The s0il to be cement stabilized shall be limited to the designaled area and
depth shown on the approved drawings or as designated by the CNP
representative.

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

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

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

1k
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7.0 LIME STABILIZED SOIL

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

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

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

7.4 The soil to be lime stabilized shall be limited to the designated arca and
depth shown on the approved drawings or as designated by the CNP
represenlalive,

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

7.6 The Generator shall ussume full responsibility for damages resulting from
lime that has swashed or blown off the subgrade,

80 BASEMATERIALS

8.1 The basc material used for the surface course shall be limestone and/or
cement stabilized limestons and conform to SDHPT Tterns 247 and 274
respectively.

82 LIMESTONE
8.2.1 The aggregate used for yard paving shall conform to the following

sizc requircmnents:
AGGREGATE U.S. STANDARD  PERCENT MAX. MAX.

TYPE SICVE SIZE RETAINED LIQUID PLASTIC
BY WEIGHT LIMIT LIMIT

Limestone 1 %™ Sicve 0
(Type A, 787 Sieve 14 -35
Grade 1) /8" Sieve 3 -50

No. 4 Sieve 45 -65

No. 40 Sieve -85 35 10
WET BALL
Maximum Amount ............. 4(%

[ncrease Passing No, 40 ...,

83  CEMENT STABILTZED LIMESTONE
8.3.1 The aggregate used for road paving shall conform to the following
size requiremients:
AGGREGATE U.S, STANDARD  PERCENT MAX. MAX.
TYPE SIEVE SIZE RETAINED LIQUID PLASTIC
BY WEIGHT LiMIT LIMIT
Limestone 1 3™ Sieve 0
(Tvpe A, 7/8” Sieve 1435
Grade 1) 3/8” Sicve 30-30
No. 4 Sieve 453 - 65
No. 40 Sieve 70 -85 35 10
4
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0.0

10.0

12.0

8.4

9.1
9z

Q9.3

9.4

190.1

1.1

11.2

11.3

8.3.2 The coment content shall be 5% by dry weight and the minimum
compressive strength shall be 630 psi at 7 days.

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

8.3.4 The coment stabilized basc courscs shall not be mixed or placed
when the air temperature 15 40 degrees Fahrenheit {(or below) and
fulling. The material may be placed if the air temperature is 35
deprees Fahrenheit and rising.

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

or otherwise objectionable matter.

COMPACTION

Scleet fill ghall be compacted in 1ifts not to exceed cight (8) inches,

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

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

CONCRETE PIPE

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

GRADING

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

When grading, it shall be the Generator's responsibility to stay clear of
powet lines and structures.  Care shall be taken to avoid damage to any
existing pipelines, septic tanks, telephone lines, ete.  1f these structures
are damaged due o the Generator’s negligence, they shall be repaired or
replaced at his expense,

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

CONSTRUCTION METHODS

12.1

12.2

12.1  The Generator shall install limestone base material to a maximum
depth of 0.8 ft, and cement stabilized limestone to a maximum depth of
0.8 ft, unless otherwise directed by the drawings or the CNP
representative. Howoever, in no case shall the basc material be placed in
lifts greater than 0.5 ft or leys than .25 ft.

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

(¥
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12.3

12.4

12.5

12.6

12,7

12.8

12.9

12,10

12.11

12.12

12.13

12,14

The basc malcrial shall be installed on a dry, umiformly compacted
subgrade.

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

During compaction the Generator shall use a vibratory platc compactor
when within five (5) feet of any structure or in areas determined by CNP
to be hazardous due to electrical clearances or crowded conditions.
Self-propelled vibratory rollers arc prohibited within twenty (20) foet of
any electrical structure.

All paving areas with “nests” of segregated coarse or fine material shall be
corrected by scarifying or removing and replacing with a well-graded
material,  The material shall be placed and compacted to meet the
requirernents as stated in Section 2.0 of this specification.

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

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

Not more than one (1) hour shall elapse from the time the cement
stabilizcd limestone arrives oa sile and the compaction begins.

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

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

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

SEFE NGTE A
— BEEMNOTE2

LEVEL SHOULDER

NOTES:

1.

BASE MATERIAL - BASE MATERIAL SHOULD BE COMPOSED OF CRUSHEL LIMESTOME OR CRUSHELD CONCRETE MEETING

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

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

MEDILM TO HIGH PEASTICITY CLAY S0ILS. THE PAVEMENT SUBGRADE SHOLLD BE TREATED WITH LIME IN

ACCORDANCE WITH TXDOT 2014 STAMDARD SPECIFICATIOMS ITEM 280 BASZD ON THE CLASSIFICATION T=5T RESULTE,
WE RECOMMERND THAT APPROXIMATELY & TO 10 FPERCENT LIME BY DRY WEIGHT BE USED FOR ESTIMATING AND
FLANNING, THE PERCENTAGES ARE GIVEN AS APFLICATION BY DRY WEIGHT AND ARE TYPICALLY EQUIVALENT TO
ABOQUT 40 TO 50 POUNDS OF LIME PER SQUARE YARD PER 6-INCH DEPTH. THE ACTUAL QUANTITY CF LIME 2HOULD BE
LETERMINEL AT THE TIME OF CONSTRUCTION BASED ON LIME DETERMINATION TESTS CONDUCTEL USING BULK
SAMPLES OF THE SUBGRADE SCILS. THE PULVERIZATICON, MIXING, AND CURING OF THE LIME TREATED SUBGRALE 15 OF
FARTICULAR IMPORTANCE FOR THE ON-3ITE CLAY SOILS. THE SUBGRADE SHOULD BE COWPACTED TO A MINIMUM OF
95 PERCENT OF THE STANDARD EFFORT (ASTM D £95) MAXIMUNM DRY DENSITY AT A MOISTURE GONTENT BETWEEN
GPTIMUM AND 4 PERCENT WET OF THE QPTIMUM MOISTURE COMTENT.

PRIMARY ACCESS ROAD (24" m

NOT TO SCALE
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