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Alternative ‘b’ customer 138 kY substation (“loop tap™
2 circuit breakers with 1 or 2 transformers

CB = circuit breaker
DS = disconnect switch

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

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

netwoerk tranemission line sections.

“ IFtwo transformers are installed then this disconnect switch is installed

and is ‘normally open',
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Alternative ‘¢’ customer 138 kV substation {“full loop™)
3 circuit breakers with 1 or 2 transformers

CB = circuit breaker
DS = disconnect switch

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

All disconnest switches only have arcing hemns, Cireuit switchers are not
used for manual switching of the network transmissieon line sections in this
configuration. The circuit breakers are used for manual switching of the
network transimission line sections..

“ If two transformers are installed then this ©S is 'normally open’ or
‘normally closed’ depending on customer operating preference.
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Alternative ‘d’ customer 138 KV substation (“full loop™)

CB = circuit breaker
D5 = disconnect switch

—— Can be less than 4000 A

4 circuit breakers with 2 transformers

= Must have a continuous current rating of 4000 A minimum

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

network transemission line sections.
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Alternative ‘e’ customer 138 KV substation {“full loop™}
4 circuit breakers with 2 transformers

CB = circuit breaker
DS = disconnect switch

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

; DS | DS — DS I
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All disconnect switches only have arcing horns. Circuit switchers' arg not
uzed for manual switching of tha network transmission line sections in this
configuration. The circuit breakers are usad for manual switching of the
network transmission ling sections.

CenterPoint Energy
network transmission line
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== [Must have a continucus current rating of 4000 A minimum
—— ¢Can be less than 4000 A

Any customer connection from the “full loop” substation or “loop tap”
substation to the customer's transformers, customer buses, or customer
lines (i.e. customer plant internal ‘loop lines', etc.) are not required to be
4003 & minimum. However, operational scenarios after a scheduled
outage of equipment in a customer substation could exist that would result
in transmission line load current flowing on customer site internal lines ar
buses (customer site internal ‘locp line’ or Yloop bus™} and potentially
overlead the customers equipment if it is rated less than 4000 A,
Therefore, CenterPoint Energy suggests that any custemer site internal
‘loop line' and customer site internal ‘loop bus' (except customer site
internal ‘radial' ling or customer transformer bus connection) be 4000 A
minfmurm.

Figaure 7

symmctrical, with X/R ratio of 13, unless otherwise specificd by CenterPoint Encrgy.

The 138 kV customer-owned substation shall be designed for a short circuit current of 63 kA rms

138 kV customer-ownced substations which arc connccied directly into or located within 2 miles clectric
distance of a CenterPoint Energy 138 kV substation that is designed for a short circuit current of 80 kA
rms symumetrical, must be designed to the same short circuit current of 80 kA rms symmetrical, with X/R
ratio of 15, unless otherwise explicitly specilicd by CenterPoint Encrpy.
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4.6.

4.7.

4.8.

4.9,

4.10.

412,

EXHIBIT 'l

The application of key interlock systems are not permitted on customer-owned substation 138 kV
cquipment,

The customer’s connecled load and cquipment shall be designed and operated lo adhere to the
recommended harmonic limits of IEEE 319 and limits of voltage fluctuations and associated light flicker
ol 1IEEE 1433,

The customer shall not, withoul CenlerPoint Encrgy’s consent, conncel or operale cquipment thal
produccs vollage Muctuations, interference or distorted wave forms thal adverscly allect service to other
customers or that may be detrimental to the CenterPoint Energy transmission svstem. Such equipment
includes, but is not limiled to, motors, arc lurnaces, capacilor banks, cic. The customer is obligaled to
provide load and equipment information (i.e.. load magnitude, peak load. lead profile, amount of self-
scrvc gencration, load characieristics. molor starting dala, load incrcasc) for CenterPoinl Encrgy
interconnection study and development of interconnection requirements. CenterPoint Energy may
require the installation, on customer’s side of the meler. of suilable apparatus or other cquipment
designed specilically to reasonably limit such adverse cllects.

The customer-owned substation ground mal shall be designed for a short circuil current of 63 kA rmg
svmumetrical with X/R ratio of 15 and duration of (.25 seconds and comply with IEEE 80 and IEEE C2
(NESC). Ground mal conncctions shall comply with 1EEE 837, unless otherwise specilicd by
CenterPoint Energy.

138 kV customer-owned substations which are connected directly into or located within 2 miles electric
distance of a CenterPoint Encrgy substation that 1s designed lor a short ¢ircuit current ol 80 kA rmg
symmelrical, shall design the ground mat lor a short circuit current of 80 kA rms symmetrical, with X/R
ratio of 15 and duration of 0.25 seconds and comply with IEEE 80 and IEEE C2 (NESC). Ground mat
conncelions shall comply with [EEE 837, unless otherwisc specificd by CenierPoint Encrgy.

. The customer-owned substation direct lighining stroke shiclding design shall comply with [EEE 998.

The customer shall refer 1o the current CenterPoint Encrgy tarill for retail delivery service regarding
additional information pertaining to load balance, intermittent electrical loads and limitations on adverse
effects, equipment sensitive to voltage and wave forms, change in retail customer’s electrical load. power
lactor, and icsting ol retail customer cquipment,

5. STRUCTURAL AND MECHANICAL DESIGN CRITERTA

The customer shall provide a complete structural and loundation design package lor the dead-end
structurcs (supporting the CenterPoint Encrgy transmission lincs conneciced 1o the customer-owned
substation) and the instrument translormer stands in accordance with Article 14 of this speeilication. The
design package shall be signed and sealed by a professional engineer registered in Texas and shall
include design relcrences/codes, computer analysis, member design, connection design, loundation
design. soil report, structural and foundation drawings. and all other information that documents the
design of the structure(s). ASCE 113 may be used lor guidance in the degign of structures inside the
customer-owned substation.
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54,

EXHIBIT 'l

Design shall be based upon loadings realistically combined to cause the most unfavorable effect nupon

the structure or component. [Ithe AISC ASD method 1s used, the 1/3 incrcase in allowablc stress is not
permitted for wind loads. The loads and overloads used in Sub-Article 3.4 of this specification must be
uscd lor the Toading with Allowable Stress Design. [I'the AISC LRFD method is uscd, the struclure must
have a second order elastic analysis {(also called a Geometric Nonlinear Analysis). Refer also to Sub-
Article 3.4 and 5.5.5 of this specilication.

construclion.

cases (note the cases incorporate loads up to a 30 degree angle):
541, Casc 1l - Combined lcc and Wind Loading: Relerence specification [EEE C2 (NESC): minimum
allowable strength factors per Section 26, Table 261-1: loading requirements per Section 25, Rule

250.B and Tablc 230-1; and loading components (o be applied (o the structure shall be according

to Figure § ol this specification. The static wire and phasc wire loads shown in Case 1 include the

required overload factors. The wind on the structure must include a 2.50 overload.

l—b Transverse

Wind S _I Longitudinal I .S
direction t » 3,
— . .
Tt Tt Tt
S, Y A 4 k 4 SI
T, T, T,

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

Static wire

Sl =10.5 Kipsfwire longitudinally
St = 6.7 Kips/wire transversely
Sv = 0.5 kipsfwire vertically

Phase wire
Tl = 23.0 kips/phase longitudinally
Tt = 14 4 kips/phase transversely
Tv = 1.5 kips/phase vertically

CASE 1 - Combined lce and Wind Leading — Overhead View
static wire and phase wire loading component
{The static wire and phase wire lcads showh include the required overload factors)

Figure 8

Structurcs shall meel the Strength Requirements of 1EEE C2 (NESC), Scction 26, lor grade B

The minimum acceplable structural design loading criteria shall be the more severe of the following two

54.2. Case 2 - Extreme Wind Loading: Reference specification; IEEE C2 (NESC) Section 235, Rule
230.C: minimum allowable strength factors per IEEE C2 (NESC), Section 26, Table 261-1; and
magnitude and dircction of static wire and phase wire loading components (o be applicd (o the
structure shall be according to 'igure 9 of this specification. The static wire and phase wire loads
shown in Casc 2 include the required overload [actors. The wind on structure loads arc applicd
in the Transverse direction and must include a 1.1 overload factor.
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L
L

EXHIBIT 'l
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For Case 2 the following shall apply:
Basic Wind speed determined from wind map in, Exposure category C,
Importance factor 1.0, Design wind pressure equation and coefficients
per IEEE C2 (NE3C)j Rule 250.C in latest versicn.
Static wire Phase wire

Sl = 12.0 kipsfwire longitudinally ~ T1= 22.0 kips/phase longitudinally
St = 5.5 kipshwire transversely Tt = 10.5 Kips/phase transversely
Sv = 0.5 kipsfwire vertically Tv = 1.5 kips/phase vertically

CASE 2 - BExtreme Wind Loading — Overhead View
static wire and phase wire loading component
{The static wire and phase wire loads shown include the required overload factors)

Wind
direction

Figure 9

The requirements for dead-end structures are as follows;

1.

L
L

L
L
o]

t
[
L

Customer shall design all attachment points to ensure that sufficient electrical clearance is
mainlained 1o the customer’s structure ground and cquipment. CenterPoint Encrgy will extend
the phase wires to the first item of customer’s equipment or bus and will furnish, own and
maintain all neeessary [fittings or terminaling (he phase wires including the tower [ittings,
suspension insulators, dead-end clamps and phase wire terminal fittings with NEMA CC 1
standard lour-hole terminals (0.3623 m. diameter holes, 1.75 in. ¢enters) [or attachment to the
(irst item of cquipment or bus in the customer-ownced substation. CenterPoint Encrgy will also
furnish stirrup clamps or other similar devices (such as a bar on the NEMA pad that is used with
ACSS conduclors) on the phase wires ag required lor conncction of surge arrcsters and potential
transformers. Customer will provide a grounding conductor from the customer-owned substation
ground mat, up the dead-end structlure, Lo the static wire pull-olT plates. CenterPoint Encrgy will
furnish, own and maintain all necessary fittings for terminating the static wire and for connecting
the static wire Lo the customer provided substation ground conductlor al the static wire pull-olT
plates including the tower fittings. dead-end clamps and static wire terminal fittings for
attachment to the customer provided substation ground conductor.

Customer shall provide pull-off plates for terminating the phase wires and static wires which will
accommodatc a minimum of 1 in, pin, All pull-ofT platcs must satisly Equationg 4.6-1 and 4.6-2
in ASCE 10. Details for division of ownership shall be in accordance with CenterPoint Energy
Drawing 004-241-04 Customer-Owned Substation Line Termination Standard.

The height of the dead-end structure’s phase wire allachment ghall be in accordance with the
National Electric Safety Code (IEEE C2) or 40 ft. whichever is greater. unless otherwise specified
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EXHIBIT 'l

by CenterPoint Encrgy. The static wire height al attachment shall be al a sufTicient clevation and
position o provide a shicld angle to the outside phase wires of 30° and 45° between two adjacent
static wires (see IEEE 142).

h
*

CenterPoint Energy will determine if the installation of fiber optic cable is required for
transmission linc protective relayving and/or control purposcs. The iber oplic cable installation
will normally be installed underground from the transmission line protective relay requiring fiber
optic communication (i.e.. relay located in the substation control cubicle) to the base of the first
CenterPoint Encrpy transmission ling structure outside (he substation.  Howcver, should an
overhead installation be required, additional loadings will be imposed on the customer’s dead-
cnd structure. Additional design information concerning the [iber optic cable will be supplicd by
CenterPoint Energy when overhead fiber optic cable is to be used. The connection for the fiber
oplic cable 18 typically at lcast 8 (cet [rom the nearcst phasce wire. 11 an overhead installation 1s
required and the fiber optic cable cannot be accommodated on the dead-end structure, a single
pole must be mstalled in the customer-owned substlation (o (ransition the [iber optic cable [rom
overhead Lo underground.

b
[

Il muliiple dead end bays arc installed thal sharc a middle column or support, the supporl musl
be designed to withstand the loads from the adjacent circuits.

When high-side (138 kV) metering is utilized, the customer shall design, provide and install stands for
mounting CenierPoint Encrgy lurnished instrument transformers (polential and current (ransformers).
The customer shall also design and build foundations (o support the stands and instrument (ransformers,
The designs shall be in accordance with Sub-Articles 5.1- 5.4 of thig specification.  The instrument
translormer paramciers Lo be used lor the design of the instrument transformer stand are indicated on
CenterPoint Energy drawing 171-190-06. Since the instrument transformer may change in the firture,
the stand mounting surface for the instrument (ransformer must be adjustable or usc graling (o
accomunodate diverse mounting bolt patterns. If a grating is used for the stand mounting surface for the
msgtrument transformer, washer plates of sulTicient sive and thickness (o load up 4 bars must be used on
top and bottom of the grating. Design calculations showing the load transfer from the bolt to the washer
platcs 1o the barg to the column must be provided. The customer ig regponsible lor providing the bolls
and washer platcs. The customer will design a mounting stand and loundation for the hurricanc wind
speeds and overloads from Sub-Article 5.4.2 of this specification. If the AISC ASD design method is
uscd. the 1/3 incrcase in allowable siress will not be permitied. 10 the AISC LRFD method is used, the
structure must have a second order elastic analysis (also called a Geometric Nonlinear Analysis). The
cuslomer shall limit the horizontal dellection of the polential transformer and current tranglormer stand
at the instrument mounting height to the mounting height divided by 100. The wind load used for the
defllection limit shall be the S-vear mean recurrence interval wind., A conversion lactor of 0.78 applicd
to the hmrricane wind pressure will vield the 5 vear MRI.

6. SITE CRITERIA

108

6.1, Sile preparation and plot plan drawings shall be submilted to CenterPoint Encrgy lor comment. Facilitics
that must be shown on this drawing include: dimensions of the customer-owned substation site, access
roadway s, spacce between the customer-owned substation and acecss roadways, and drainage [caturcs
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6.2,

6.3,

6.4,

EXHIBIT 'l

such as culverls, dilches and detention facilitics (if° required).  Refer 1o Sub-Article 14.1.1 of thig
specification.

The customer shall stake the location of the dead-end structures according (o Figure 10, The owner of the
substation must submit drawings/documents specific to their substation to CenterPoint Energy in
accordance with Article 14 of this specilication. The drawings required by Sub-Articles 14.1.1 and 14.1.3
of this specification should show the customer’s desired location for CenterPoint Energy phases.
CenterPoint Encrgy will revicw thig information and. based on the customer-owned substation location
and CenterPoint Encrpy (ransmission line ower location, will determing 1f° the customer’s desired
location [or CenterPoint Encrgy phascs can be achicved.
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= o o = = o o = =
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Staking Requirements for Typical Customer Substation

LA VAVAVAN

Figarc 10

An all-wcather access roadbed capable of supporting heavy construction vehicles shall be provided to
the customer-owned substation. The areas within the customer-owned substations that need to support
heavy vehicular traflic should conlorm o AASHTO H20 loading.

Access lor CenterPoint Encrgy (o attach its transmission ling wires (o the customer-owned substation
dead-end structures shall be provided by either:

6.4.1. A 25 ft. wide, leveled, and nnobstmcted access outside the customer-owned substation site from

a main road o the CenierPoint Encrgy right-ol-way and in [ront of the dead-end structurcs with
substation lencing a maximum ol 20 1. from the atlachment point of the dcad-cnds and a 13 .
{(minimum) wide gate for access into the customer-owned substation.
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110

EXHIBIT 'I'

642 A 25 widc access inside the customer-ownced substation (rom the substation access gate (20 [L
wide minimum) to the front of the dead-ends with substation fencing a minimum of 23 ft. from
the attachment point.

6.5, Acccss and space shall be provided (or installation and luture replacement of high voltage cquipment
including metering instrument transformers.
6.6, The design clevation of the customer-owned substation site, cquipment and control cubicle should take
inlo congideration locating cssential components above Nood and storm surge levels,
7. HIGH VOLTAGE EQUIPMENT
7.1, The requirements for powcer translformers arc as [ollows:

7.1.1.  Powcer (ransformers shall have a delta winding (or connection to the 138 kV sysiem. Powcer
translormers shall conlorm (o [EEE C37.12.00. Powcr translormers should be cquipped with
sudden pressure and low oil level detection devices.

7.1.2. Power transformers shall have a minimum of two 600:5 A multi-ratio bushing current
translormers (BCTs) per 138 kV bushing. Each BCT shall have [EEE C37.13 accuracy C400 or
better. Where applications require additional BCTs and/or different ratios, CenterPoint Energy
shall provide ratios 1o support cquipment purchase schedule. The sccondary resistance of power
transformer BCTs shall notexceed 0.0023 ohms per turn. The power transformer BCT secondary
rated continuous currenl shall be 10 A minimum. The power translormer BCT rating lactor (R.F.)
shall cqual 2.0,

713 High-gide surpe arrcsiers shall be provided in accordance with Sub-Article 7.4 of thig
specification.

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

7.2, The requirements lor circuit breakers are as lollows:

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

7.2.2. For a “full loop™ customer-owned substation, “loop tap™ substation. or a substation arranged for
luture “lull Toop™ scrvice, the 138 kV circuit breakers thal arc or will be in the substation “loop’
shall have a continuous current rating of 4,000 A, an overload capability of 110 percent of the
rated current for 2 hours and a rated isclated capacitor bank current switching capability of 600
A. For customcr-owned substalions conneeling o lour or more 138 kV CenterPoint Encrpy
transimission lines, circuit breakers may be required to have a higher continuous rating. The three
phasc symmctrical short ¢ircuit current micrrupting capability ol all 138 kV circuil breakers shall
be 63 kA rms symmetrical. The rated interrupting time of all 138 kV circuit breakers shall be
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724,

125,

7.2.6.

127,

728

729

EXHIBIT 'l

three cyveles or less.  In some applications, the installation of TRV shaping capacitors may be
required in order to achieve the circuit breaker interrupting capability of 63 kKA rms svnunetrical
for ling (aults. CenierPoint Encrgy shall determine the placement of TRV shaping capacilors,
when required for line faults.

Each 138 kV circuit breaker shall be equipped with two 4000:3 A multi-ratio BCTs per 138 kV
bushing. Each circuit breaker BCT shall have a relaying accuracy clags of C800 on the 4000:53 A
tap in accordance with [EEE C37.13. The sceondary resistance of the circuil breaker BCT shall
not ¢xceed 0.0025 ohms per turn, The circuil breaker BCT sccondary rated continuous current
shall be 10 A minimum. The circuil breaker BCT rating laclor (R.F.) shall cqual 2.0

For the replacement or addition of a 138 kV circuil breaker in an ¢xisting customer-owned
substation that already has other 138 kV circuit breakers that do not have a continuous current
ratmg of 4,000 A_ the lollowing applics to the replacement or addition circuit breaker (i.¢., the
following requirement is to accommeodate interface of the 4000 A replacement or addition 138
kV circuil breaker with any existing circuil breakers that have 2000:5 mulii-ratio BCT s in an
cxisting substation while maintaining the design capability lor 4000 ampere operation 1n the
future). Each replacement or addition 138 kV circuit breaker shall be equipped with two 3000:5
A multi-ratio BCTs per 138 kV bushing. Each circuit breaker BCT shall have a relaying accuracy
class of C800 on the 2000:3 A tap (equivalent to C1200 on the full ratio 3000:5) in accordance
with [EEE C37.13, The sccondary resistance ol circuil breaker BCTs shall not exceed 0.0023
ohms per turn. Circuit breaker BCT secondary rated continuous current shall be 10 A minimum.
Circuit breaker BCT rating lactor (R.F.) shall ¢cqual 2.0,

Two trip circuils shall be provided with independent 123 V DC control circuits. [ two rip coils
opcrale a single armature, both coils shall be designed or marked in such a way as to prevent iheir
being connected in a manner that would result in the circuit breaker not tripping in the event that
both coils arc energized simultancously

Trip circuil or ¢lose circuit DC current shall not exceed 13 A (instantancous and sicady slate) lor
the circuit breaker trip or close circuit. If electromechanical protective relavs with DC operated
“largel and scal-in” units arc used in the substation, then the circuit breaker (rip circuil shall not
draw less than 4 A DC current and a circuit breaker close circuit shall not draw less than 2 A DC
current in order ensure reliable “target and seal-in” unit operation.

The DC negative of a trip circuit shall not be fused or use a circuit breaker inside the circuit
breaker control cabingt,

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

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

Circuit breakers with air closing mechanisms shall have stored energy for at least 5 close-open
opcrations. Circuit breakers with spring closing mechanisms shall have the spring charging motor
circuit connected to a 123 V DC battery source utilizing a DC supply cable dedicated for this
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7.3.

7.4.

7.2.10.

7211,

72.12.

73.1.

73.4.

7.3.5.

736,

EXHIBIT 'l

purposc. Vollage rollover from AC to DC shall not be installed for the spring charging molor
circuit for circuit breakers.

Gas circuit breakers shall have low SF6 gas pressure alarm and close inhibit contacts. The
customer shall indicate on the relay and metering one-line diagram whether the Tow SF6 gas
pressure wiring is set to ‘BLOCK TRIP" or to ‘AUTO TRIP" the circuit breaker.

Circuit breaker internal time delay circuitry for reclosing shall not be utilized.  Exiernal time
declaved aulomatic reclosing, when utilized, shall be wired/connccted dirceily Lo the circuit
breaker close circuil. External time delay for the circuit breaker closing circuit 1§ Lo be provided
by the automatic reclosing scheme.

The circuit breaker internal close and trip circuits shall not go through a ‘local/remote’ control
swilch in the circuil breaker, Howcever, il a circuit breaker comes (rom (he manulacturer wiith a
‘local/remote” control switch installed in the circuit breaker, then the ‘remote’ contact of the
control swilch that 1s wired in scrics with the close and trip circuils must be “shorted out” or “by-

passcd”.

The requirements lor air break switches arc as lollows:

Transmisgion ling disconncel switches and all disconnect swilches 1 the customer-owned
substation ‘loop’ shall be of the outdoor, three pole, gang operated tvpe rated 138 k'V nominal,
and shall have a continuous current rating of 4000 A | an overload capability of 110 percent of
rated current [or 2 hours and a raled minimum withstand capabilily of 164 kA pcak. Disconncet
swilches that arc nol in the substation ‘loop” (i.¢., transformer high-gide disconncet switch) may
be rated lor less than 4000 A continuous, but must have a rated minimum withstand capability ol
164 kA peak. The switch air gap BIL shall coordinate with the BIL rating of the switch insulators.
For cusiomer-owned substlations connceling 1o four or more CenlerPoint Encrgy 138 kV
transmission lines, contact CenterPoint Energy for the required rating of switches.

Transmission line disconnect switches are required for “full loop™ substations or “loop tap™
substations converted Lo “lull loop”.

“Loop tap™ substations must be configured and designed with equipment to permit switching for
the scheduled outage of cither (ransmission ling scction withoul inlcrrupling scrvice 1o the
customer’s load. An interrpting device attached to a disconnect switch in a “loop tap™ substation
for transmisgion linc load breaking, loop switching or ling dropping is not acceptable.

CenterPoint Encrgy docs not require any 138 kV disconnect swilch (o be motor operaled.

CenterPoint Encrgy docs not require any 138 kV disconncct switch auxiliary contacls cxeepl as
indicated in Sub-Article 9.1.3 of this speeilication.

Grounding swilches arc not permitied on 138 kV cquipment. A “grounding stud’ or [abricaled
attachment for the application of temporary grounding cables mayv be installed if desired.

The requirements for surge arresters are as follows:
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=1
Lh
i)

7.4.1.

7.4.2.

751,

EXHIBIT 'l

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

All surge arresters shall be metal oxide type, 108 kV class minimum, with a minimum required
maximum continuous over-voltage (MCOV) raling of 88 kV. The minimum required energy
absorplion capabilily is 7 kilojoules/ kV of MCOV rating. The surge arrester must have a
minimum required pressure relicl capability of 63 kA rms symmetrical (or short circuil current
raling ol 63 kA rms symmetrical). In addition to mecting the CenterPoint Encrgy minimum
requirements, a surge arrester with well-designed directional pressure relief ports can provide a
benelit. [n the event of a surge arrester internal short circuil, a surge arrester with well-designed
directional pressure relief vent ports, and with the vent ports pointed in the appropriate direction,
can minimizc the possibility that the ionizcd gas emilled rom the surge arrester will propagale
into a multiphase fault and can minimize the possibility of the icnized gas, and possibly other
materials emilled from the surge arrester [rom causing damage Lo other cquipment.

All 138 kV surge arresters must be connected with a copper bond wire from the bottom flange of
the arrester 1o the substation ground mal. [ the customer desires Lo allow lor grading / leakage
current monitoring, the surge arresters may be mounted on plates using insulated spacers and
associaled hardwarc. The msulated copper ground conduclor [rom the bottom flange of the
arrester must be isolated from any other ground until it passes the point where a tong ammeter
rcading can be taken, The independent, insulated ground Icads should be adequately marked to
indicate A, B, and C phases.

7.5, The requirements lor coupling capacitors or CVTs and linc tuncrs arc as (ollows:

CenlerPoint Encrgy shall specily vendor and vendor stvle number for the coupling capacitor or
CVT devices that are used for transmission line protective relaying or CenterPoint Energy
supervisory control and data acquisition (SCADA) remole ielemetry monitoring of CenterPoint
Energy transmission lines according to CenterPoint Energy provided bill of materials.
CenlerPoint Encrgy shall specily vendor and vendor style numbcer for the ling tuncrs that are uscd
for transmission line protective relaving according to CenterPoint Energy provided bill of
materials.

The line tuner must be mounted at a level suitable for making adjustments and tests while standing
on the ground. The ling tungr must be mounicd al the base of the coupling capacitor stand in
order to minimize the length of the carrier lead-in conductor connected between the line tuner and
the coupling capacilor to reduce the stray capacitance and leakage to ground that will increase the
losses of the tuner and affect the bandwidth.

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

7.6.  The requirements for line traps are as follows:

113

CENTERPOINT ENERGY
HOUSTON, TEXAS

WRITTEN 47974 E. . Reid
CHECKED A10/74 | T.. G. Pond

17 9-2-2021 Updale scetions 4 & 11 Var | Var | GAC

16 8-3-2017 Update Secuons 8 & 9 lor Telecom | ewm  Var | MDB

15 11-16-2015 | Updates Var Var | DRS | APPROVED 717174 | C. 8. Kavser

14 7-22-20035 Change to 4000A and other updates | Var  Var | DRS Page 21 of 46

NO | DATE ITEMS REVISED BY CH | APP SCECIFICATION NO 007 231 14




Docusign Envelope |D: 2732DC19-8E97-4ESD-AB8D-397 DE3B6380D5

EXHIBIT 'l

7.6.1.  CenterPoint Encrgy shall gpecily vendor and vendor style number lor ling (rap devices that are

used for transmission line protective relaving according to CenterPoint Energy provided bill of
malcrials,

7.62.  The line trap shall have a continuous current rating of 4,000 A, and an ovcrload capability of 110

percent of the rated current for 2 hours.

7.63.  The ling trap shall nol be structurally supported by a coupling capacilor or CVT. Refler to Sub-

Article 7.53.3 of this specilication,

8. CONTROL CUBICLE

&
L

8.1

8.2

8.3.

8.4

8.6,

8.7.

The control cubicle shall be a permancnt, weatherprool structure constructed on a concrele foundation
and scheduled for completion well in advance of the remainder of the substation to allow for adequate
check out and (esting. The ambient conditions ingide the control cubicle shall not exceed 32°C (D0°F)
and 85% relative humidity. Adequate lighting shall be provided.

The requirements for telephone circuits are as follows:

8.2.1 The customer is responsible for arrangements with the telephone service provider to establish a

dircct dial telephone land linc 1o the customer substation conlrol cubicle,

822 Reler o CenterPoint Encrgy 007-400-02 Specilication for Remole Telemetry of a Customer-

Ownced Facility (or details perlaining to required communications circuits (i.c., customer
provided voice communication and CenterPoint Energy provided telemetry communications for
SCADA, melcring, ¢lc..).

Wall gpace [or mclcring boxes shall be provided in accordance with Sub-Article 9.1.3.1 of thig
specification.

Il CenterPoint Encrgy has specificd that transmission line protective relaying with power ling carricr
and/or fiber optic communication is utilized, power line carrier transmitter/receiver sets shall be procured
by the customer according o CenierPoint Encrgy provided bill of material and/or ihe customer will
provide wall space or floor space for a CenterPoint Energy provided fiber optic cable distribution box.

The customer shall provide space for the CenterPoint Energy remote telemetry equipment that will be
installed 10 accordance with Sub-Article 12,1 of this specilication.

A scparate 120 V AC, 20 A circuil shall be provided 1o cach of the [ollowing: (a) onc of the metering
boxes, (b) the power ling carricr cquipment location, and (¢) the SCADA RTU cabinct (scc CenterPoint
Energy 007-400-02 Specification for Remote Telemetry of a Customer-Owned Facility).

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

8.8. A scparalc 130 V DC, 15 A circuil shall be provided o cach of the lollowing: (a) onc ol the melcring
boxes, and (b) the SCADA RTU cabinet (see CenterPoint Energy (007-400-02 Specification for Remote
Telemetry ol a Customer-Owned Facility).

8.9. Il CenlerPoint Encrgy (ransmission ling (ault location traveling wave system (TWS) cquipment 15 (o be
installed. CenterPoint Energy will provide requirements.

9. METERING FQUIPMENT

9.1.  The requirements lor melering arg as lollows:

9.1.1.  Any part of thc mciering system that is installed by the customer or his agent shall conflorm (o
ANSI C12.1 al minimum, unlcss otherwise gpecilicd by CenterPoint Encrgy.

912, The customer shall submit a onc-line diagram of the proposcd subslation conliguration (o
CenterPoint Energy in accordance with Article 14 of this specification. CenterPoint Energy will
designate on the onc-linc diagram the location ol all metering instrument transformers (including,
without limitation, quantitv. transformation ratios, veltage class - high-side or low-side and
ratingg). The melering instrument translormers shall be connected to the transformer low-side or
to the 138 kV substation bug by the customer as specilicd by CenterPoint Encrgy.

9.1.3.  Mctering boxes shall be located inside an environmenitally controlled cubicle.

9.1.3.1. Each melering box 18 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 8.0 ft. high measured
from the (oor with 4.0 [ {from wall) [ront ¢learance shall be provided lor installation and
maintenance of each metering box as illustrated in Figure 11. Mclering boxes will be
furnigshed by CenterPoint Encrgy and ingtalled by the customer, The number of metering
boxes will be determined by the melering scheme 1o be used.

COMDUIT FOR BREAKER 2-1.5" GI CONDUITE
COMTALTS (BY CUSTOMER} (BY CUSTOMER ) FROM

S~ CTPTs

COMEh, CABINET (37 CUSTOMER
' o~ H H ﬂ CONDUIT TO CUSTOMER'S
PANEL FQR 120V AC AND
130% DG DEDICATED CKTS (B8Y CUSTOMER)

87 X 8” METAL JUNCTION

BOX PROVIDED BY CNP E‘IUE“ TxE l‘RE;ZGK ﬂ 2:;5 \?;E‘ gﬁogy one

AND MOUNTED TO METER

PROVIDED -

BOX (BY CUSTOMERY). THIS BY GNP ~ &1"533;3%&%

BOX IS REQUIRED IF miSQMLILED -~ COMMIPOWER CABINET

CUSTOMER IS ' _—

CONNECTING SPLIT-CORE BY CUSTOMER — ., COMDUIT TO CHP

CT METER SYSTEM TELECQN BOARD

{CUSTOMER OWNED

EQUIPMENT)

Typicall ayout of Meter Boxes
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EXHIBIT 'l

9.1.3.2. A cuslomer requesting melering data shall provide all conduits and wiring necessary o

connect to a meter comm/power box provided by CenterPoint Energy and mounted on the
melering installation,

9.1.3.3. The customer shall provide a conduit from the CNP (¢lecom board 1o the mclering

9.14.

9.1.5.

9.1.6.

comun/power box.

CenterPoint Encrgy personncel will make all meter conncctions.  For melering cquipment details,
consull the CenierPoint Encrgy project represenlative.

When high-side metering is used in a “full loop™ alternative ‘¢’ or alternative "d" tvpe substation
{scc Figure 4 and Figure 5), the customer shall provide and wire two auxiliary “32a’ conlacts from
the circuit breaker between the two transmission lines (" A" circuit breaker) and a single auxiliary
*52a” conlact lor cach of the other two trangmission ling circuil breakers (B and *C” circuil
breakers) to the CenterPoint Energy high voltage metering box. Also, in a “full loop™ alternative
‘¢’ lype substation (scc Figure 4) with (wo (ranslormer substlation, (wo auxiliary "89a’ conlacls
shall be provided on the disconnect swilch between transformers and wired to the CenterPoint
Energy high voltage metering box. When high-side metering is used in a “full loop™ alternative
¢’ type substation (sce Figure 6), the customer shall provide and wire a single auxiliary *32a’
contact for each of the other two transmission line circuit breakers CA°, ‘B°, ‘C" and ‘D’ circuit
breakers) to the CenterPoint Encrgy high vollage melering box. When high-side melering is uscd
in a “loop tap™ alternative ‘b’ type substation (see l'igurc 3). the customer shall provide two
auxiliary "89a’ contacts [rom the disconncel swilch located in the substation bus between the
transmission lin¢ conncclions and a single auxiliary “52a” contact [rom cach of the circuit
breakers. The customer shall provide and install cable from these conlacls to the metering
location {routed via the protective relay pancls) (or “rollover” of the metering potential 1o a second
set of potential transformers.

When low-side metering is utilized, as determined by CenterPoint Energy, customer shall provide
and install 138 kV CVT devices in accordance with Sub-Arlicle 7.3 of Lhis specilication.

116

9.2, The requirements or switchgear mounted meiering insirument translormers arc as lollows:
9.2.1.  Where low-side metering is nused, as determined by CenterPoint Energy, the customer shall
install CenierPoint Encrgy specilicd metering instrument translormers in their swilchgear.
92.1.1, The customer shall purchase and install the CenterPoint Encrgy specilicd mclering
instrument transformers.
9.2.1.2. Original certified test data shall be provided to CenterPoint Energy for each metering
instrument translformer inslalled.
9.2.2. Metering current transformers shall be located in the incoming main breaker cubicle. The
mgelering current transformers shall be installed by the customet.,
923, Melering polential transformers shall be localed in roll-out boxes. The potential transformers
shall be installed by the customer.
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9.2.4.

925,

9.2.6.

9.3.1.

EXHIBIT 'l

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

9.2.3.2. Potential transformers shall be equipped with 1 A. current limiting primary fuses.

The customer shall install a 1.5 in. rigid galvanized steel conduit from each instrument
translormer cubicle 1o the meter box.

CenterPoint Encrgy shall supply cable for all mclering instrument transformer sccondary
conngetions. The customer shall pull the CenterPoint Encrgy provided cable. CenterPoint Encrpy
shall make all metering instrument transformer secondary connections.

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

9.3,  The requirements for 138 kV meiering instrument transformers are as lollows:

When 138 kV metering is nsed, CenterPoint Energy will furnish all 138 kV metering instrument
translormers (i.¢., scparate 138 kV “lree-standing” current and potential translormers) required
for CenterPoint Energy revemme metering or ERCOT Polled Settlement metering (“EPS™).

CenterPoint Energy will mount the instrument transformers on stands provided by the customer
in accordance with Sub-Article 3.6 of thig specification. The substation layout and Tocation of the
138 kV metering instrument transformers shall incorporate the requirement of vehicle access up
1o the instrument translormers lor installation, testing and luture replacement (i.¢.. vehicle access
not obstrucied by substation bus, cable tray, ¢te.). The customer shall furnish [Texible connections
from the substation bus fo the instrument transformers with NEMA CC 1 standard four-hele
terminals (0.3623 in, diameier holes on 1.753 . centers). CenlerPoint Encrgy personnel will bolt
the flexible connections to the instrument transformers.

The customer shall utilize rigid galvanized steel conduit, flexible metallic conduit and pull boxes.
including pull string, lor the cables/conductors from (he melering instrument translormers (o the
metering box location.

9.33.1. For cach sct of current or polential transformer stands, 1.50 in. rigid galvanized stecl

conduit shall be used to connect the individual instrument transformers to a common
junction box [or this sct of instrument translormers (i.¢., one common junction box lor cach
set of current or potential transformer stands) located on or near the base of one of the
instrument translormer stands. The 1.50 in. conduit shall terminate within 12 in. (rom the
top of each instrument transformer stand. A 2.00 in. rigid galvanized steel conduit shall be
used from the cach common junclion box located al the base ol onc of the inslrument
transformer stands to the metering box.

9.3.3.2. All 2.00in. rigid galvanived steel conduit shall terminale at the basce of the primary metering

box. No more than four conduits are to be terminated in a metering box. Contact
CenicrPoint Encrgy iIMadditional conduits arc required.
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9333,

EXHIBIT 'l

Flexible metallic conduit shall be used as needed o complete the installation to the
instrument transformers. common junction boxes, and the metering box({es).

9.3.4. Potential transformers for revenue metering located in the 138 kV substation vard shall be
(urnished and installed by CenterPoinl Encrgy on instrument translormer stands provided by the
customer. The potential transformers will be rated 80.500/115-67.08 V for use on 138 kV
grounded ncudral gy siem in accordance with IEEE C37.13.

9341,

9342,

9343,

The polential transformers will have three sccondary windings (i.c., "X, Y7, and “Z7).
The “X and 2" windings will be used lor transmigsion ling protective relaving, SCADA
and the customer’s equipment. The “Y™ winding will be used exclusively for CenterPoint
Encrgy metcring,

A minimum 16 inches wide, 14 inches high, 6 inches decp potential translormer common
junction box and secondary fuses shall be provided and installed by the customer and
localed at the basc of onc of the polential translormer stands. Each sccondary winding shall
be scparatcly (used at the potential translformer junction box to provide circuil isolation and
short circuit protection: except that neutrals shall not be fused (brass or copper dummy
(uscs required).

CenicrPoint Encrgy shall supply cable/conductors lor the poleniial (ransformers Y™
winding secondarv connections. The customer shall supply cable/conductors for the
polential transformers X7 and “Z7 windings sccondary connections. The customer shall
pull the CenterPoint Energy provided cable/conductors and customer supplied
cable/conduclors, CenterPoint Encrpy shall make the polential translormers “Y™ winding
sccondary conncctions, The cusiomer shall make the potential (ranslormers “X™ and <27
windings secondary connections. The potential transformer cables/conductors shall be
connceled as shown on CenlerPoinl Encrgy drawing 381-300-01 138 kV Polential
Transformer Schematic and Wiring Diagram.

4. The potential transformer primary shall be wye connected with a solid ground connection

al the potential (ranslormer location. The polential iranslormer sccondary windings shall
be wve connected with one neutral conductor per set of “X™ and “Z” windings carried to
the transmission line protective relay panel and another neutral conductor for the “Y™
winding will be carried o the meler box, as shown on CenterPoint Encrgy Drawing 381-
500-01 138 kV Potential Transformer Schematic and Wiring Diagram. These neutral
conductors shall be grounded at the transmission ling protective relay pancl and meter box
only.

. If any 138 kV potential transformer “X” or “Z” winding of any phase is not used for any

Sy

rclaying, SCADA or customer’s cquipment, the sccondary “37  (erminal of any unuscd
winding must connected to a conductor that is grounded at a panel in the control cubicle.

9.3.5.  Mclering current transformers located in the 138 kV subslation yard shall be [urnished and
installed by CenterPoint Energy on instrument transformer stands provided by customer.
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EXHIBIT 'l

9.3.5.1. CenlerPoint Encrgy shall supply cable [or the metering current translormer’s sccondary
comnections. The customer shall pull the CenterPoint Energy provided cable. CenterPoint
Encrpy shall make the metering current (ranslormert’s scecondary conngelions,

9352 A minimum 16 inches wide, 14 inches high, 6 inches decp current (ransformer common
junction box shall be provided and installed by the customer and located at the base of one
ol the current tranglormer stands,

936,  The customer shall provide a copper bond wire [rom the ground mat to the casc of cach mnstrument

translormer. The wire shall be sived cqual Lo the ground mat. CenlterPoint Encrgy will terminale
and connect the wire at the instrument transformer case.

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

10.1. Mersen Ferraz Shawmul type A2Y, A2K or A2D or Littellusc type KLNR [uscs shall be used (or fusing
ol the 138 kV polential (ranslormers sccondary relaying and metering circuils of less than 230 V AC ag
follows:

10.1.1. 138 kV potential transformers secondary X~ winding and “Z” winding shall be fused with 30 A
luscs at the potential translormer junction box in the vard ¢xcept that nculrals shall not be luscd
(brass or copper dumumy fuses required).

10.1.2. 138 kV poltential translormers sccondary *Y” windings shall be lused with 60 A Tuscs al the
potential transformer juncilion box in the yard cxcepl that ncutrals shall not be fused (brass or
copper dummy [uses required).

10.1.3. 15 A fluscs shall be used lor protective relaying potential branch circuits,

10.1.4. 6 A luscs shall be used lor instrumentation potential branch circuils.

10.2. Mersen Ferraz Shawmut type A2Y . A2K or A2D or Littelfuse type KLNR (luscs shall be used (or fusing
ol 138 kV coupling CVT sccondary relaying and instrumentation circuits of less than 230 V AC as

follows:

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

10.2.2. 3 A luscs shall be used lor protective relaying potential branch circuits.

10.3. Mersen Ferrar Shawmul type A2Y, A2K or A2D or Littellusc type KLNR [uscs shall be used (or fusing
of relaving DC circuits of less than 250 V DC as follows:

10.3.1.  The trip circuil connection from the control cubicle pancl 1o cach 138 kV breaker irip coil shall
be fused with a 15 A panel mounted fuse located on the appropriate contrel cubicle panel.

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

10.4. The voltage drop from the control cubicle to the trip circuit at the circuit breakers shall not exceed 10%

ol raled battery voltage under normal expecled operating conditions.

104.1.  With ouldoor circuit breakers and indoor prolective relay and control pancls, a routing method
herein called "radial", shall be used since the dc circuitry to the circuit breakers radiates outward
rom the control cubicle. Routing of the conduclors is [rom the de supply (o the protective relay
and control pancls or swilchboards and then on (o the circuil breakers. Posilive and negative
conductors arc carclully routed together so that sudden changes 1n current, such as those from
tripping a circuil breaker, do nol result in large magnetic coupling to other control and mcasuring
conductors. The effects of external magnetic fields tend to cancel when the "go" and "return"
conduclors arc in closc proximily, All wires ol a circuil should be contained in the same cablc so

INDOOR DC SUPPLY AND PROTECTIVE RELAY PANELS
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CB: CIRCUIT BREAKER
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TC: CBTRIP COIL

52a: CB AUXILIARY SWITCH

NOTE:

DC PROTECTIVE DEVICES
(FUSE, PANEL BREAKER,
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I

I

—|1 |

i I

I
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Figure 12

11. PROTECTIVE RELAYING FOR HIGH VOLTAGE (138 KV)

11.1. The customer will procure and own all the protective relavs in the substation. A “full loop™ substation

configuration requires 138 kV transmission line protective relaving (including transmission line
protective relay communication channcls), 138 kV transmisgion line automatic reclosing and local
breaker failure relaving for all 138 kV circuit breakers. CenterPoint Energy will specifv in a bill of
malcrials, as indicated in Sub-Article 11.3 of this specification, the protective relay style numbers lor the
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11.2.

11.3.

EXHIBIT 'l

multifunction (i.c., 138 kV trangmigsion linc prolective relaying, circuil breaker automalic reclosing and
local breaker failure relaving) microprocessor 138 KV transmission line protective relays. If the customer
desires Lo install single function protcetive relays that arc dedicated for breaker lailure relaying then the
customer must consult CenterPoint Energy during the development of the relaving and metering one line
diagram rcgarding which rclays CenlerPoint Encrgy personnel will caleulale relay sculings, apply the
settings and test. CenterPoint Energy will specify in a bill of materials. as indicated in Sub-Article 11.3
ol this specification, the manulaciurcr and protcclive relay Lype lor the single function protective relays
that arc dedicaled (or breaker (atlure relaying. CenierPoint Encrgy will calculate and implement rclay
scliings [or customer-owned 138 kV transmission ling protective relays. Tor single function proleclive
rclays that are dedicated lor breaker lailure relaving lor only the circuit breakers that swilch the
CenterPoint Energy transmission lines and for customer-owned relavs installed to prevent back-

cnergiving CenterPoint Encrgy’s (ransmigsion gysicm [rom gencration installed on the low-gide of

customer power transformers. CenterPoint Energy will not consider customer requests for programing
additional itcms in (he (ransmission linc protective relay lor customers use (L.c., relay clements, inputs or
outputs, etc.). The customer mayv request information be exported from the transmission line protective
rclay that arc CenterPoint Encrgy 's standard programing of the relay (i.c.. melering valucs, events, relay
clements, inputs or oulputs, ¢lc.) via a communication port 1o the CenlerPoint Encrgy SCADA RTU. On
a case-by-case basis, CenterPeint Energy may issue settings for other customer-owned relavs. In
accordance with Sub-Articles 11.2 and 11.3, and 1.5 of this specilication, the customer will proposc
138 kV bus, 138 kV transformer protective relav schemes and, for “full loop™ substation configurations.
breaker lailure relaving lor all circuit breakers that do not switch the CenterPoint Encrgy transmission
lines. The customer shall submit to CenterPoint Energy the customer calculated relay settings for, and
allow CenterPoint Encrgy (o obscrve the functional testing ol the 138 kV bug and 138 kV translormer
protective relay schemes and breaker failure relaying for all circuit breakers that do not switch the
CenterPoint Encrpy (ransmisgion lings,

Protective relaving for elements that compose the 138 kV facilities (i.e., 138 kV transmission lines, 138
kV buscs. 138 kV power translormers, cte.) shall consist of two independent schemes (or the protectlion
of each element. The protective relays associated with the first scheme shall be connected to a different
scl of current translformers than the relays associaled with the sccond scheme. The DC branch circuil
associated with one relaving scheme (i.e., relav power supply. input. outputs, etc.) shall be a different
DC branch circuit than th¢ DC branch circuil associaicd with the sccond relaying scheme (ic.,
independent DC branch circuit). Each of the two schemes shall energize both trip coils of a circuit
breaker using appropriate DC separation and separate output contacts.

To ensure coordination with other transmission svstem protective relaving for a “full loop™ substation
conliguration, CenlerPoint Encrgy will furnish typical AC and DC schematics and a minimum required
bill of materials for the protective relav style numbers for the multifunction (i.e.. 138 kV transmission
linc proteclive relaying, circuil breaker automatic reclosmg and local breaker lailure rclaying)
microprocessor 138 KV transmission line protective relayvs including protective relay communication
channcl cquipment. The customer shall indicate the CenterPoint Encrgy specificd (ransmission ling
protective relaving schemes and proposed relaying schemes for each 138 kV bus (including 138 kV
transformer high-side bus) and transformer protection on a substation relaving and metering one line
diagram. Omce CenlerPoint Encrgy has reviewed these schemes, (he customer shall submil the
appropriate relayving drawings and customer’s bill of materials to CenterPoint Energy for functional
revicw. Afller these drawings and the bill of materials are reviewed by CenterPoint Encrgy, (he customer
shall order the appropriate equipment and install these schemes. CenterPoint Energy personnel will
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11.4.

11.6.

EXHIBIT 'l

calculale sct points for the multilunction microprocessor 138 kV (ransmission linc protective relays,
apply the settings and test the transmission line protection relays after the customer has completed point-
to-point wiring ¢heeks of protective relaying and control pancls and verilied proleclive relaying control
circuits by performing functional trip and close testing as described in Article 16 of this specification.
The customer shall calculate sct points lor the 138 kV bus and translormer protection relays and submit
this information to CenterPoint Energy for review. After CenterPoint Energy has reviewed the 138 kV
bus and translormer protection sct points. the customer will apply the scttings and test the relays aller the
cuslomer hag completed point-lo-point wiring checks ol prolective relaying and control pancls and
verified protective relaying control circuils by performing (unctional (rip and close testing as described
in Article 16 of this gpecilication. 1T SHALL BE THE CUSTOMER’S RESPONSIBILITY TO
INSTALL ALL WIRING AND PEFORM ALL POINT-TO-POINT WIRING CHECKS AND
CORRECT ANY WIRING ERRORS.

A *Sync Pancl’ is required only [or a “lull loop™ substation conliguration. The Syne Pancl congisis of a
svnchroscope, a voltmeter and three sync lights. The *Sync Panel’ typically consists of a small subpanel
mounted on hinges 1o onc ol the subslation protection and control pancls and must be visible from the
location of the 138 kV circuil breaker control switches. Other arrangements may be acceplable (i.c.,
*Sync Panel’ components mounted on the same protection and control panel that all of the 138 KV circuit
breaker conirol swilches are mounted on).  CenierPoint Encrgy will specily the *Syne Pancl
requirements in a bill of materials referenced in Sub-Article 14.1.2 of this specification.

5. For “full loop™ substations equipped with transmission line protective relaving, the current carrving

capability of the componentls in the proleclive relayving schemes (relay devices, auxiliary current
transformers. monitoring devices, current test switches, terminal connectors, switchboard panel wiring,
cable, ¢te.) shall meet a minimum ¢ontinuous sccondary current rating cquivalent (0 a primary continuous
ampere rating of 4,000A and 2-hr emergency ampere rating off 4.400A unless otherwise specilied by
CenterPoint Energy. For substations with four or more 138kV transmission lines, the continuous and 2-
hr cergency ratings of this equipment may be required (o be greater than these values.

The following arc minimum requircments for 138 kV bus and transformer protection:

11.6.1.  Bus protcction shall include two independent instantancous bus difTerential protective rclays

{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
protective relays and the power translormer protective relayvs (Sub-Article 11.6.2). For a Figure 2
substation configuration, instantaneous overcurrent protective relays (device function 50) may be
ulilized for protection of the bus between the 138 kV circuit breaker and the 138 kV translormer
high-side.

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

power (ransformer protective relays shall be a translformer differential relay (device Tunclion
87T). which shall be connccted (o ong of the two scts of power (ranslormer high-gide BCTs and
the other power transformer protective relay shall have instantaneous and time overcurrent relay
(device Tunction 50/51) which shall be connceted to a dilTerent sct of power translformer high-
side BCTs than the transformer differential relay. If two multifunction microprocessor current
differential proleclive rclays arc ulilized. CenicrPoint Encrgy docs nol objcel 1o the
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EXHIBIT 'l

implementation of both a transformer difTerential function and a transformer inslantancous/lime
overcurrent funciion in cach of the two prolective relays.

11.63.  The three-line AC schematic drawing(s) showing bus difTerential protective relay conncclions

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

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

and tripping. The sudden pressure relay and oil level device(s) should be connected Lo a dilTerent,
independent DC branch circuit than the transformer differential relay.

11.6.5. If auxiliary relays (device function 94) or lockout relavs (device function 86) are used for tripping.

then two independent relays are required lor cach tripping zone. The auxiliary relays or lockout
relavs should be connected to different. independent DC branch circuits.

11.7. All 138 kV circuit breakers connected to a new 138 KV “full loop™ substation are required to incorporate

local breaker failure relaving. Local breaker failure relaving mav be required for each 138 kV circuit
breaker al cxisting substations when deemed neccssary by CenlerPoint Encrgy.  When praciical, the
protective relay performing the breaker failure function shall directly trip all appropriate 138 kV circuit
breakers (i.c., not ulilize an auxiliary rclay, a lockoul rclay or another protection relay Lo trip the
appropriate 138 kV circuit breakers). CenterPoint Energy personnel will calculate set points, apply the

scltings and test the breaker failure scheme 11 it 1s incorporalted 1n (rangmigsion ling protcelive relays, [F

the customer desires to install single function protective relavs that are dedicated for breaker failure
relaving, then the customer must consult CenterPoint Energy during the development of the relaving and
metering one line diagram (described in Sub-Article 14.1.2 of this specification) regarding which relays
CenterPoint Energy personnel will calculate set points, apply the settings and test. CenterPoint Energy
personnel will calculale sct points, apply the scllings and (cst the breaker lailure scheme 1f it ig
incorporated in single function protective relays that are dedicated for breaker failure relaying but only
for the circuil breakers that switch the CenterPoint Encrgy (rangmission lincs. Testing of the breaker
failure scheme in relavs set by CenterPoint Energy will occur after the customer has completed the
inglallation and has satisfactorily performed the sysiem operational (csts provided in Article 16 of thig
specification. IT SHALL BE THE CUSTOMER'S RESPONSIBILITY TO INSTALL ALL WIRING
AND PEFORM ALL POINT-TO-POINT WIRING CHECKS AND CORRECT ANY WIRING
ERRORS.

11.8. The lollowing arc specilicd for conneclions perlaining (o protection and control cables:

11.8.1. Conncctions [rom onc pancl o another pancl should be made from the terminal blocks on onc

panel to terminal blocks on the other panel (rather than directly from a device on one panel to a
device on a dillerent panel),

11.8.2.  Prolcclion and control cables should be color-coded and clearly marked to lacilitate wire checking

and troublcshooting,

11.83.  Current trangformer sccondary cables shall be grounded only at the relay pancls on (he non-

polarity side of the wye-connected current transformer.
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EXHIBIT 'l

11.9. CenterPomnt Encrgy encourages the use of sequence of events recorders (SERs) and digital fault recorders

{DFRs). The application of these systems involves trade-offs between the desire to monitor and record
as much information as possible and the need o minimiz¢ the number of devices in proteclive relaving
circuits to ensure reliable operation. Any customer planning to install one of these sy stems is encouraged
1o discuss their application philosophy with CenierPoint Encrgy carly in the project and to show these
devices in the appropriate relaving and SCADA AC and DC schematics when those drawings are
submitled lor CenterPoint Encrpy revicw,

11.10. Customer-owned Intelligent Eleetronic Devices (IEDs) with scttings maintained by CenterPoint Encrgy

(i.c. protective relays associated with CenlerPoinl Encrgy transmission network) are not allowed o be
monitored directly by the customer. The data from these IEDs can be provided to the customer from a
scrial port on the CenlerPoint Encrgy SCADA RTU.

11.10.1,

11.11.1.

11.11.2,

11.11.3.

The customer 1s permitied to connect directly (rowtable or non-roulable communications) o 1EDs
with settings not maintained by CenterPoint Energy including SCADA electronic meters and
microprocessor relays,

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

If the transmission line protective relayving utilized requires power line carrier comumunication.
the power line carricr transmitter/recciver scls shall be located inside the substation control
cubicle. The associated power line carrier coaxial cable utilized for making the connection from
the substation control cubicle 1o the line tuncr located ncar the 138 kV coupling capacilor shall
be tvpe RG-8/U, 11 AWG, stranded (7/19) bare copper, polyvethylene dielectric, 50 ohm nominal
impcdance, with polycthylenc ouler jacket. (Nolte: 1T an alternale cable is uscd, an ouler jacket
with “Excellent”™ or “QOutstanding™ water registance characleristic is required — PVC jackel 18 nol
acceptable). The line turner requires separate mounting at the base of the coupling capacitor
stand. A single conductor must be run as directly as possible between this line turner and the
coupling capacitor base housing. The single conductor must be 4 AWG stranded. 5 kV, non-
shiclded, XLP insulation. The single conductor must be mounted on insulators and lcd through
bushings at each end. The single conductor insulation should be unbroken between its ends to
maintain low lcakage. The single conductor must not be directly up against or touching the
coupling capacitor support column or other metal components. The insulated single conductor
lead-in can be installed in a PVC or other plastic conduit which should be supported on stand-
olTs or insulalors.

When power line carricr communication 1§ ulilized, CenterPoint Encrgy shall determing the
frequency for the power line carrier communication. The customer shall procure the power line
carricr transmitier/recciver set with an aulomatic carricr tesier according to CenierPoint Encrgy
provided bill of material as indicated in Sub-Article 7.5 and 7.6 of this specification.

If transmission line protective relaying with fiber optics communication is utilized, the customer
is required to provide a raceway for the fiber optic cable installation from the transmission line
prolective relay thal requires the fiber optic communication (i.¢., rclay located in the substation
control cubicle) to the base of the first CenterPoint Energy transmission line structure outside the
substation. Scc Sub-Article 53.5.4 of thig specilication lor cascs where (iber oplic cable comes in
overhead. A dedicated raceway (conduit) is required for the fiber optic cable, however a
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EXHIBIT 'l

dedicaled inner duct installed in a cablc trench or a dedicated conduit in a duct bank is acceplable.
CenterPoint Energy shall be responsible for supplying, pulling and splicing of the fiber optic

cablc.

The lollowing guidclines arc lor the customer provided raccway:

11.11.3.1.

11.11.32.

11.11.33.

11.11.34.

11.11.3.

L

11.11.3.06.

11.11.3.7.

Flexible siecl conduit 1.30 in. diameter. from the splice box, that 18 provided and mounied
by CenterPoint Encrgy at the base ol the [irst CenlerPoinl Encrgy transmission struclure
outside of the substation, (o the end of the underground conduit provided by the customer.

Below grade conduit shall be a minimum 1.50 in. diameter PVC. Schedule 40 with “pull
ling” (continuous (iber polyvolelin, 200 Ibs, tengile strength) installed. Conduit shall be at
least 18.00 in. below grade. with a protective concrete barrier. Minimum bending radius
ghall be 24.00 m,

Pull boxcs al grade level shall be provided along the cable raccway roulc at intervalg not
more than 300 ft. or two 90° bends. A cable pull box in the raceway route is required just
ingide (he substation Ience. Pull box shall be 30 in. x 60 in, x 30 in. (Quarilc Siyvle No.
PG3060BB30 and PG3060HA).

The customer shall provide 5 in. x 19 in. x 12 in. rack space close to the transmission line
protective relaying thal utilives [iber optics communication to accommodate a iber oplic
cable distribution box. CenlerPoint Encrgy will provide and install the (iber oplic cable
distribution box.

In cases where railroad tracks exist between the substation and the first CenterPoint Energy
transmission structurc outside of the substation, CenierPoint Encrgy will give sile-specilic

requirements.

Customer shall submit drawings and other documents as necessary showing the raceway
routing and construction details of the conduil according Lo Article 14 of this specilication.

Actunal designs shall be reviewed by CenterPoint Energy before construction starts.

12. REMOTE TELEMETRY

12.1.

For remote telemetry requirements {1.¢., SCADA), reler to CenterPoint Encrgy 007-400-02 Specilication

for Remote Telemetry of a Cuslomer-Owned Facility,

13. GENERATION

13.1. Customers desiring to install and/or operate generation rated more than 10 MW shall make application

with ERCOT as oullincd at the ERCOT wcbsile (www.crcol.com),  Generators shall comply with
ERCOT Nodal Operating Guides and Protocels, ERCOT Planning Guides. and CenterPoint Energy
cngincering specilications and requirements.
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13.2.1.

13.2.5.

EXHIBIT 'l

13.2. For customers desiring to install and/or operate generation less than or equal to the customer’s load (i.e.,
*scll=scrve”), the requirements for relay and genceration/load islanding schemes are as (ollows:

The transmission customer ghall be regponsible for installing protective relays to cnsure the
customer’s generators do not sustain a fault on the CenterPoint Energy transmission system. In
addition, customer gengcration shall not keep any portion of the CenterPoint Encrgy (ransmission
system cncrgized in the event that a portion of the CenterPoint Encrgy transmission sysiem along
with the customer’s lacilitics becomes isolated [rom the rest of the CenterPoint Encrgy system.
The transmission customer ghall be regponsible for installing protective relays to cnsure the
customer’s generation does not interfere with the automatic reclosing system associated with the
CenterPoint Encrgy lransmission sysiem {ic.. The [lirst automalic reclosing atiempl on
CenterPoint Energy transmission line will occur a minimum of one second after the fault has
cleared. Sce Sub-Article 3.6). CenlerPoint Encrgy will inform the customer of required changes
to the automatic reclosing system at other substations associated with the CenterPoint Energy
(ransmission sysicm ag a resull of the operation of the customer’s gencrators in parallel with the
CenterPoint Encrpy transmigsion sysiem, CentlerPoint Encrgy will calculate and implement all
settings for customer-owned relavs installed for the protection and automatic reclosing of
CenterPoint Encrgy transmission lincs and (or customer-owned relays installed to prevent back-
energizing a fault on the CenterPoint Energy s svstem from generation installed on the low-side
ol customer’s powcr Lransformers.

The (ransmission customer shall be responsible for installing controls Lo synchronive (he
customer’s generators with the CenterPoint Energy s system.

The customer shall not intentionally imposc additional load on the CenierPoint Encrgy
transmission network during an under frequency disturbance (i.e., between 59.95 to 57.5 Hz).

Customer may island their load and generation from CenterPoint Energy transmission system in
onc of the lollowing manners:

13.24.1.  Customer may 1sland their gencration and load (rom the CenierPoint Encrgy (rangmission

svstem if the frequency exceeds 61.8 Hz or goes below 57.5 Hz.

13.24.2.  Customer may island gencration and a portion ol load (rom the CenterPoint Encrgy

transmission svstem at any frequency, provided provisions are installed to ensure the anv
remaining load imposcd on the CenterPoint Encrgy transmission system is not greater than
the load prior to the beginning of the disturbance.

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

14, DRAWING AND DOCUMENTATION COMPLIANCE REVIEW AND COMMENTS
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141,

EXHIBIT 'l

The Tollowing completed cngincering documenis shall be submitied in the order shown below [or

CenterPoint Energy comuments, functional review, and compliance with CenterPoint Energy
specilications in accordance with Sub-Articles 14.2 through 14.6 of this specilication:

14.1.1.

14.1.2.

141.3.

14.1.4.

141.5.

141.6.

Sit¢ preparation and plot plan drawings shall be submitied to CenterPoint Encrgy lor comment.
Facilities that must be shown on this drawing include the dimensions of the substation site, dead-
end structure location, access roadways (o substation, space around the outside of the substation,
(roadways, railroad tracks, walks, pipe racks. clc.), drainage [caturcs such as culverls, ditches and
detention (acilities (il required).  Additionally, the clevation of the substation site should be
indicatcd on these drawings (Sce Arlicle 6 of this specilication).

Relaving and melering ong-line diagram of high voltage rclaying and including gencrator
protection one-line diagram for customers with parallel generation. The diagram shall indicate
the maximum current transliormer ratio and the current iransformer tap ratio being utilized. The
diagram shall indicate whether the 138 k'V circuit breaker low SF6 gas pressure wiring is set to
*‘BLOCK TRIP’ or 1o *AUTO TRIP’ the circuit breaker.

CenterPoint Energy shall indicate incoming 138 kV transmission lines designation, power line
carricr [requencics (il applicable), location and ratings of melering instrument translormers (high-
side or low-side), CenterPoint Energy designations for circuit breakers. switches, power
translformers, gencrators (il applicable) and the CenicrPoint Encrgy assigned 6-Character
substation identification. CenterPoint Energy will provide a bill of materials as indicated in Sub-
Article 11.3 of this specilication.

The drawing shall then be revised (o show the information provided by CenterPoint Encrgy and
resubmilled to the CenterPoint Encrgy designated representative. (Sce Articles © and 11 of this
specification).

Substation plan, profile and section view drawings, including bus and bus supports with material
callouts. The plan and proliles must indicatc the peographical basc lings, cenler ling of dead-cnd
structure and height of static wire and phase wire pull off on the dead-end structure with
coordinales and CenterPoint Encrgy circuil name and circuilt number for incoming 138 kV
transmission lincs Malcrial callouts including conductor six¢, lype, and quantity shall be provided
in sufficient detail to allow for determination of the continuous and emergency substation facility
ralings (Scc Articles 4 and 5 ol this specilication).

Final/complcte relaying and metering one-line diagrams, including gencralor protection ong-line
diagram for customers with parallel generation.

When the interconnection agreement indicates that the customer must install equipment (i.e..
motor soll start, variable frequency drive (VFD), cle.) in order to satisly the CenterPoint Encrgy
inlereonneetion  requirements of  Sub-Article 4.88 of thig  specification, drawings  and
documentation of equipment to be installed shall be submitted for CenterPoint Energy review.

Equipment specification for all major pieces of equipment such as power transformers, 138 KV
circuil breakers, surge arresters. disconnect switches, coupling capacilors and ling traps. (Scc
Articles 4 and 7 of this specification).
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EXHIBIT 'l

14.1.7. Foundation location plan. (See Articles 5 and 6 of this specification).

14.1.8. Design calculations, drawings and associated documents for the substation dead-end structures,
ingtrument transformer stands. and foundations. These documents shall be submiticd 30 days
prior to the scheduled fabrication start.

1419, AC and DC schematics of high voltage rclaying, control and SCADA schemes.  AC and DC
pancl board drawings. These drawings shall be submitied alicr the documents required in Sub-
Article 14.1.2 of this speeilication have been approved.

14.1.10. Where low-side metering is uscd, as delermined by CenterPoinl Encrgy, original certificd test
data in PDF electronic file shall be provided to CenterPoint Energy for each metering instument
translormer installed (Sce Sub-Articles 9.2.1. 20l this specilication).

14.1.11. Powcer iransformer AC schemalic, breaker schematics and BCT curves.,

14.1.12. Power transformer and 138 kV circuit breaker nameplate drawings, line trap instruction book and
drawings and linc tuncr instruclion book and drawings.

14.1.13. Relaying. control and SCADA bill of matcrials. These documenis shall be submitted aller the
documents required in Sub-Article 14.1.4 of this specification have been approved.

14.1.14. Cable and conduit list and routing lavout.

14.1.13. Front and Back Vicw of high vollage rclay and control panels including intcrconnections.

14.1.16. Subslation control cubicle layoul drawing. (Sce Article 8 of this specification).

14.1.17. Detail (pomt-to-poinl) wiring diagrams shall be submitted. not lor approval, bul lor usc in
accordance with Article 11 of this specification.

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

relay schemes and 138 kV circuit breaker failure relaving.

14.2. A PDF electronic file of each of the drawings indicated in Sub-Article 14.1 of this specification shall be

scnl, for review/comments, Lo the CenterPoint Encrgy designaled representative unless a difTerent format
is specifically requested by CenterPoint Energy. Certain tvpes of engineering documents depend upon
(inalization of other documents. For cxample, relay pancl drawings cannol be prepared until the relaying
AC and DC schematics are finalized. Therefore. engineering decuments shall be submitted for
CenlerPoint Encrgy comments or approval in the proper scquence.
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14.3. Customer drawings should be 100% complete when given to CenterPoint Energy to review. If a
functional review cannot be done, CenterPoint Encrgy shall comment on compliance with CenterPoint
Energy specifications and return to customer. The drawings shall then be resubmitted with CenterPoint
Encrgy comments incorporated when 100% complele. The customer shall then proceed with drawing
submittal in accordance with Sub-Article 14.4 of this specification.
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EXHIBIT 'l

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

14.4.1. Incorporate the CenterPoint Energy comments and resubmit these drawings for further review of
compliance with CenlerPoint Encray specilications, or

1442, Sendaletter o the CenterPoint Encrgy designated representative acknowledging that CenterPomt
Encrgy comments were received and shall be incorporated into the “For Construction” drawings.

14.5. Should the customer disagree with comments by CenterPoint Encrgy. the customer shall send a letter o
the CenterPoint Energy designated representative explaining why revisions are not necessary.

14.6. Once all issues are resolved, the final set of drawings shall be marked “For Construction.” After. the
substation 1s cnergived a PDF clecironic [ile of cach of the drawings indicaled in Sub-Article 14,1 of thig
specilication, *Asg Buill” drawings of the substation shall be sent to the CenterPoint Encrgy designaled
representative within 90 davs.

15. EQUIPMENT INSTALLATION

13.1. The protective enclosure around (he substation including gatcs and grounding shall be installed in
accordance with the National Electrical Salcty Code (IEEE C2), 1EEE 1119 and [EEE 80,

13.2. CenterPoint Encrgy shall assign a 6-characier substation identification to the customer-owned substation.
CenterPoint Energy shall post the 6-character substation identification on the door of the substation
control cubicle and on the entrance gate of the substation. The 6-characicr substation identification shall
be used to identify the customer-owned substation for any comimunications or correspondence.

15.3. The customer shall install all substation equipment and make all connections, except as otherwise noted
in this specification. The customer shall make all cquipment installation cheeks required by Article 16
ol this specificalion and shall make all required mecasurcments and rcadings available Lo CenterPoint
Energy personnel if requested.

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

15.5. CenterPoint Energy will have the sole responsibility for calculating relay set points. applying relay
scliings and “oul of casc™ testing of the lollowing rclays:

13.5.1.  Transmisgion linc relaying and tuning components of the associaled power linc carricr cquipment
communication channcl,

135.2.  Relays lor 138 kV (ransmigsion lin¢ aulomatic reclosing, and

1353, Relays lor 138 kV breaker [ailure protection when specificd by CenterPoint Encrpy.
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EXHIBIT 'l

Note: The appropriate opcration of protective relays and control circuils by performing trip and close (esting
from devices of Sub-Articles 15.5.1 through 15.5.3 of this specification above shall be conducted with
CenterPoint Encrgy present Lo direct and observe test (24 hr. advance notice required).

13.6. CenterPoint Encrgy will furnish locks which shall remain in serics with customer Tocks [or all 138 kV
disconnect switches, substation control cubicle doors and gates(s) to and from the substation.

13.7. The 138 kV circuil breakers, air switches and power translormers will be assigned numbers in accordance
with CenlerPoint Encrgy digpatching numbers, The numbers are (o be shown on the ong-line diagram
and shall b¢ marked on (he ¢ircuit breaker tanks. switch handles and power (rans(ormers.

138, CenterPoint Encrpy will coordinale and provide the procedurcs for enerpizing the customer-owned

substation 138 kV equipment.

16. REQUIRED TESTS AND INSPECTIONS

16.1. During installation but prior to energizing the equipment, the customer shall perform the following tests
and ingpeetions. CenlerPoint Encrgy will observe the (ests below that are marked with an asterigk (%),

16.1.1. Diagnostic (csting (c.g., insulation power laclor ("Doble Lesting”, cic.), insulation resistance
(“Megger”, etc.) of all equipment (e.g., arresters, coupling capacitors, etc.). including all tests as
specilicd by manulacturer,

16.1.2.  The required tests and inspections lor control cables and pancls arc as (ollows:

16.1.2.1. Check contimuity and perform insulation resistance test conductor-to-ground and
conduclor-to-conduclor.

16.1.2.2.  Perlform a pomt-to-point wiring check of protcctive relaying and control pancls.
16.1.2.3.  Verify protective relaving control circuits by performing functional trip and close testjng.*

*

16.1.2.4. Inject current from current transformers through relays.

16.1.2.5. CenterPoint Energy personnel will calculate the set points, apply the settings and test the
multi-function trangmisgion ling protection relays alier the customer has completed point-
to-peoint wiring checks of protective relaving and control panels and verified protective
rclaying control circuits by performing lunclional trip and close tesling,

16.13.  The required tests and inspections [or powcer cables arc as follows:
16.1.3.1.  Check continuity and phasing scquence.

16.1.3.2.  Perform insulation resistance test of cables.

16.1.33. High-pot.
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EXHIBIT 'l
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16.1.4.  The required tests and inspections for circuit breakers are as follows:
16.1.4.1. Inspect and adjust main auxiliary switch assembly per mamfacturer’s instructions.
16.1.4.2.  Inspect, adjust, and lubricate operating mechanism per mamufacturer’s instructions.
16.1.43. Rauio check, cxcitation (est. insulation resislance test, and polarity on all current
transformers.  Leave un-uscd current translormers shorted and grounded on sccondary
lerminals.
16.1.44.  Check resistance of close, trip and trip lree coils.
16.1.4.5.  Pcrlorm insulation resistance (est of main contact assembly and bushings. Mcasure main
contact resistance (' Ductor’™).
16.1.4.6.  Make diclectric insulation and powcer laclor (csts on main contacl asscmbly and bushings.
16.1.4.7.  Pcrlorm insulation resistance test of control circuils conductor-to-ground and conductor-
to-conductor.
16.1.4.8. Record all measurements and readings.
16.1.4.9. Make time-travel recordings to verifv proper opening speed.
16.1.5.  The required tests and inspections lor disconncels and switches arc as lollows:
16.1.5.1,  Check and adjust conlact alignment and wipe,
16,1.3.2.  Adjust opcrating linkage Lo obtain [ull open and closc positions and tighten all clamps and
*
scl serews.
16.1.5.3. Check and tighten all electrical connections.
16.1.5.4.  Lubricalc linkage and bearings. il required.
16.1.3.5.  Clean all grcasc Irom conlacls.
16.1.6.  The required tests and inspections lor batterics and charger arc as (ollows:
16.1.6.1.  Asscmble ballerics per manulacturet’s instruclions.
16,1.6.2.  Coal all conncctions on ballery terminals with no-oxide greasc.
16.1.6.3. Install, connect, and adjust charger per manufacturer’s instructions.
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EXHIBIT 'l

16.1.6.4.  Pul baticrics on ¢cqualize charge until the specilic gravity ol all cells 1s within the limits sct
by manufacturer.

16.1.6.5. Read and record the float voltage and specific gravity of each cell.

17. RECOMMENDED TESTS AND INSPECTIONS

17.1. During installation but prior to cnergizing the cquipment. CenicrPoint Encrgy recommends that the

customer perform the lollowing tests and inspections, as a minimum. Thisg list is not considered (o be
exhaustive or all-inclisive.

17.1.1. For low-side equipment, test relays. check transformer and bus autematic reclosing and check
opcrations indicators when (ripping through the pancl with current.

Note: CenlerPoint Encrgy will calculate and implement all scttings for customer-owned relays installed
for the protection and automaltic reclosing of CNP (ransmigsion lings and lor customer-owned rclays
installed to prevent back-energizing CNP’s svstem from generation installed on the low-side of customer
power (ransformers, On a casc-by-casc basis, CNP may issuc scitings lor other customer-owned relays,

17.1.2.  The recommended (ests and inspections lor all substation cquipment arc as lollows:

17.1.2.1.  Clean rusted surfaces, prime all bare metal surfaces, and touch up with paint matching the
finish coal.

17.1.3.  The recommended (ests and mspections lor control work arc as lollows:

17.1.3.1.  Wirc check all cables (o current transformers and perlorm insulation resistance (est of
cables.

17.1.3.2.  In the following order:
17.13.2.1. Polarily cheek current transflormers.
17.1.3.2.2. Ralio cheek current (ranslormers,
17.1.3.23, Excilation (¢sl currenl (ransformers,
17.1.3.2.4. I[nsulation resistance (¢st current transformers.

17.133. Check cable conncctions 1o pancls.

17.1.3.4.  Wires check panels.

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

17.1.4.1.  Check bus work for continuity, phase sequence, and adequate clearance.
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17.1.4.2.

17.1.4.3.

17.1.4.4.

17.1.4.3,

17.1.4.6.

17.1.4.7,

17.1.4.8.

17.1.4.9,

EXHIBIT 'l

Check all bolted bus connections.

High-pot cable with 25 kV DC.

Insure that all exposed bus work is properly insulated.

Bridgc all bus work.

Perform dicleelric insulation and powcer laclor (csls on all bus work.

Check breaker-lifting devices lor alignment and adjust limit switches, i necessary.
Adjust auxiliary and ¢cll swilches.

Check continuity (or all AC, DC control, and current translormer circuits.

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

133

17.1.5.1.  Visually inspect for internal shipping damage and check all internal connections.
17.1.5.2.  Install bushing and accessories per manufacturer’s instructions.
17.1.53.3. Inspectload tap changer (LTC) compartment and adjust per manufacturer’s instruction and
check LTC operation, il applicable.
17.1.5.4. Bridge primary and secondary windings on all tap positions and a final check on the tap
position that will be used.
17.1.3.5. Rauo check, cxcitation test, perform insulation resistance test. and check polarity on all
current transformers. Leave unused current transformers shorted and grounded on the
sccondary .
17.1.5.6.  Vacuum fill per manufacturer’s instructions.
17.1.53.7. Check for oil and gas leaks. (This may be done prior to vacuum filling).
17.1.5.8.  Test oil before and after filling. (Maximum power factor, minimum dielectric strength,
color, acidity, and interfacial tension).
17.1.39.  Test oil lor dissolved combustible gas and moisture conient (Note: This test is Lo be
performed 24 to 48 hours after the substation has been energized)..
17.1.3.10.  Check voltage regulating relay and controls.,
17.1.53.11. Check cooling cquipment and controls.
CENTERPOINT ENERGY
ITOUSTON, TEXAS
WRITTEN 4/9/74 F. €. Reid
CHECKED 4/10/74 | T.. G. Pond
17 9-2-2021 Updale scetions 4 & 11 Var | Var | GAC
16 8-3-2017 Update Secuons 8 & 9 lor Telecom | ewm  Var | MDB
15 11-16-2015 | Updates Var Var | DRS | APPROVED 717174 | C. 8. Kavser
14 7-22-20035 Change to 4000A and other updates | Var  Var | DRS Page 41 of 46
NO DATE ITEMS REVISED BY CH | APP SPECIFICATION NO. 007 231 14
- _ ___ _____ ________________




Docusign Envelope |D: 2732DC19-8E97-4ESD-AB8D-397 DE3B6380D5

17.1.5.12.

17.1.5.13.

17.1.5.14.

17.1.5.15.

17.1.5.16.

17.1.5.17.

17.1.5.18.

17.1.5.19.

EXHIBIT 'l

Check nilrogen-regulating cquipment and adjust per manulacturer’s instruclions.

(¢.2., “Doblc (csting™).

Check core ground.

REFERENCE DRAWINGS

Check and conneel desired alarm circuils,

Check all bushings to bus conngcelions.

Record all measuremenis and rcadings.

Check sudden pressure relay and associated circuils.

Check all current (ranslormers and control circuil connections.

Perform insulation resistance (est and msulation power (actor test of bushing and windings
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EXHIBIT J — Minimum Acceptable Specifications for 345 kV Interconnection Substation Construction

The following CenterPoint Energy minimum acceptable electrical, mechanical, and structural design
characteristics pertains to the 345 kV substation facilities owned by Crowned Heron 2, LLC (the
“Generator”) for interconnection of the generation facility known as HERON Substation to the
CenterPoint Energy 345 kV W.A.P. Substation and the CenterPoint Energy transmission network:

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

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

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

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

8. CenterPoint Energy’s current standard is to construct 345 kV substation facilities to a minimum 5000 A
continuous rating. The 345 kV lines and equipment in the substation facilities owned by Generator for
interconnection of the generation facility known as HERON substation are not required to be 5000 A
minimum. However, operational scenarios after a scheduled outage of equipment in the CenterPoint
Energy 345 kV W.A.P. substation exist that would result in CaenterPoint Energy transmission line network
load current flowing on the 345 kV transmission lines and substation facilities owned by Generator.
Therefore, CenterPoint Energy suggests that 345 kV transmission ‘loop lines” and substation ‘loop bus’
facilities owned by Generator be 5000 A minimum.

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

10. The CenterPoint Energy 345 kV W.A.P. substation to be constructed for interconnection of HERON
substation and CenterPoint Energy transmission network will be designed for a total maximum anticipated
fault current, including contribution from the Generator generation facility, of 63 kA rms symmetrical
three phase and single phase, X/R of 17 and a duration of 0.25 seconds. The 345 kV substation facilities
owned by Generator shall be designed for a total available short circuit current from all sources
commensurate with the Generator 345 kV transmission line design, generation facility design and the
CenterPoint Energy 345 kV W.A.P. substation design.
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11. Normal anticipated wind speed conditions combined with maximum fault current = 15 mph, 63 kA.

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

13. The CenterPoint Energy 345 kV W.A.P substation bus will not be directly bus connected to the 345 kV
substation facilities owned by Generator for interconnection of the generation facility known as HERON
substation and therefore the bus height does not need to conform to CenterPoint Energy substation bus
elevations.

14. Direct lightning stroke shielding design shall comply with IEEE standard 998.

15. Substation ground mat and fence grounding system shall comply with IEEE standard 80.

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

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

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

20. The HERON substation dead end structure {supporting the CenterPoint Energy transmission line(s)
connected to the HERON substation) shall be designed in accordance with CenterPoint Energy’s design
parameters including but not limited to 50 kip minimum, horizontal conductor pull-off height, wire
tension, maximum horizontal and vertical line angles (typically 307), wind loading capabilities and
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applicable NESC Over Load Factors (OLF). The wind loading at the substation location should use the
hurricane wind maps in NESC.

22. The shield angle from the static wire to the outside conductor and middle phase will be supplied by

CenterPoint Energy. The assumed configuration is 2 static wires protecting 3 phases of 345kV conductors.
The static wire will be either 3/8 HS5 or an OPGW wire to be determined by CenterPoint Energy.
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1.

Exhibit 'K’

SUBTRACTIVE METERING GUIDELINES

SCOPE

1.1. 'T'his guideline defines the requirements for Subtractive Metering through a Customer-owned facility.

1.2, Subiractive Melernmg 15 delined as any TDSP melering (including WSL/TPS/TRevenue) loeated in the
Customer facility, below the Point of Interconnection (1?01} or Point of 1Jelivery (1X12).
1.2.1 CenterlPoint Energy may determine and communicate to the Customer that specific 11281
metermg, located i the eustomer [acility and located at the POI or POD, shall be delined as Sublracuve

Metering,.

GENERAL

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

2.2, Alvad analysis and a compleled engineermg one-line diagram, [ully detailing all of the Custonmer’s
equipment from the POl or X1 down to and including, all Subtractive Metering, shall be submitted to the

Accounts Representative, or CenlerPomi Energy commients and [unctional review.

2.3, The Subtraciive Metering shall not be confligured such that bi-directional power ow musi be accounted

for by the Subtractive Metering unless the Subtractive Metering is located at the POl or IPOID.

2.4, The Sublraciive Metering current translormers (CTs) shall only be summed when the [ollowing conditions
are met.
2.4.1. The summation of CTs shall not exceed & maximum ol (wo sels (either two-phase or three-phase
sets), and

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

2.5, 'The Subtractive Metering potential transtormers (I”1's) shall not incorporate a potential rollover or

allernale source design.

2.6. 'The metered service 13 allowed only one voltage transformation from the POI or PO service voltage (1e.,

345KV/I38KY, 13RKV/12kV).

2.7. CenlerPoinl Energy shall specily all instrunient ranslermiers used lor CenterPoint Energy metering, All
equipment, engineering, and installation shall be furnished by the Customer unless otherwise noted in this

guideline,
2.8, The custenier shall lurnish three phase-w-neutral PTs per meter point and tiree-phase CT sets when the
source to the meter point is capable of supplyving a three-phase, four-wire system.
1|Page
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2.9. 'The customer may furnish two phase-to-phase 17I's per meter point and two-phase C1 sets when the source
lo the meter penut 15 capable of supplying 4 three-phase, three-wire systen. Ne nmiore than two power

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

2.10. All equipment and work covered by this guideline shall be designed, eonstructed, and tested in accordance
with the latest revisions or editions of industry requirements m elleet al the (ime of fbrication. Industry
requirements include the applicable codes, standards, specitications, regulations, tests, and procedures of
all federal, state and local laws, including it not limited to the following:

2.10.1.  Amernican National Standards Instituie (ANSID

2.10.2. ILLEE [onnerly the Insttule of Tleetneal and Tlectronies Cngineers, Ine.
2.10.3. National Eleetrical Manulacturers Assoclation {(NEMA)

2.10.4. Occupational Safety and Health Administration (OSHA)

2.10.5. Tederal Comnmunications Comnussion {FCC)

2.10.6. NFPA 70 - National Hlectric Code.
2.11.Inn the event of conllicung requirements, this gudeline shall ke precedence.
2.12. CenlerPoint Energy requires aceess (o the subtractive melers 7 days-a-week, 24 hours-a-day, 365 days-a-

vear. Site access, site operating procedures and road access by Centerl>oint Energy personnel should be

considered when determunig the subtractive metermyg location,

DESIGN, LAYOUT, AND PHYSICAL CRITERIA

)
—

. Customer shall install metering and conunumieations cabinets per the atiached Figure 1. Tach melering
cabinet is 30 inches wide, 42 inches high, 12 inches deep and each communication cabinet is 24 inches
wide, 24 inches high and 18 inches deep and hoth are wall mounted. Wall space 3.0 ft. wide and 8.0 ft.
high measured [rom the [oor with 4.0 [1. ({rom wall} [tent elearance shall be provided [or mstallation ol
each cabinet. Cabinets will be provided by Centerl®oint Hnergy and shall be installed by customer 367
above [oor, See CNP Service Standards Book [or Company OMlices for pickup of cquipment. The meters

will be owned and maintained by CNI.

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

3.3 Any pari of the metering system thai 1s mstalled by the customer or 1ts agent shall confomm (o ANSI C12.1
at minirmum.
2|Page
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3.4, Customers requesting KYZ pulses shall provide all conduils and wiring necessary (o comneel (o g Junelon

box provided by CenterlPoint Energy and mounted on the metering installation.

3.5, 'The Customer shall provide a 120 VAC, fifteen (15) amp, dedicated AC power cireuit, protected by a

[ilieen (15) amp eireuit breaker, (o the Metering cabinet.

3.6. 'The Customer shall provide a 130 VD, fifteen (15) amp, dedicated 1IC power circuit, protected by a

[ilieen (15) amp eireuit breaker, o the Metering Cabinet.

3.7, All metering conduits shall be designed and mstalled in accordance with Sceuon 9 ol the Customer-
Owmned 138kV Substation Design Specification. All metering, conduits shall be Rigid Galvanized Steel

(RGS) unless otherwise detaled m the Customer-Owned 1385V Substation Design Speeilication.

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

COMMUNICATION LINES

4.1. The Customer shall provide and maintaim [iber oplic cable [rom the POT or POI meler (o the CINP

subtractive metering communications cabinet.

4.2, Customer shall provide 3/4” antenna concuit from metering cabinet to outer wall of control cubicle.

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

cerlilied test reporls prior W mstallatuon by custenier. (Contact Customer Rep. [or Details)

5.2, The Instrument Transfonners shall be individual, single-phase CTs and PTs; combined units are nol

acceptable.

L /]
[

The CTs shall be at a mimnun ¢.15% aceuracy raung with 1.8 Ohim burden ratig (IEELE C57.13,
0. 15B1.8).
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5.4, The 1*I's shall be at a minimum 0.3% accuracy rating, “/7 rating, (IKEE C57.13).

5.5 Adedicated secondary winding 1s required [or CenterPoint Energy Metering, IC multple windings are

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

5.6. PPI's shall be equipped with 60 A, current limiting primary fitses.

5.7, Replacement ol any CTs or PTs, il necessary, shall be the Cuslonier's responsibility.

6. SWITCHGEAR MOUNTED METERING INSTRUMENT TRANSFORMERS

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

6.2 Metering CTs shall be installed in the incoming main breaker cubiele. The CTs shall be msialled by the
cuslomer.

6.3 Metering PTs shall be mnstalled 1in roll-out boxes. The PTs shall be nstalled by the customer.
6.4 The customer is responsible for opening switchgear it requested by Centerl*oint Energy personnel.

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

meter.
CONDIIT TO CUSTOMER'S
COMM, CABIMET (BY CLUSTOMER
': e CONDUIT TQ CUSTOMER'S
PANEL FOR 120V AC AND
& ¥ & METAL 130 DOC DEDICATED CKTE (BY CUSTOMER})
JUNCTION BOX N
PROVIDED BY THP 30" X 42 247 X 24" BOX
AND MOUNTED TO METER BOX. PROVIDED 8Y CHP
METER BOX (BY PROVIDED ~ AND INSTALLED
CUSTOMER).THIS BY GNP {BY CUSTOMER)
BOX i REQUIRED AND COMMPBOWER CABINET
IF CUSTOMER IS INSTALLED
OBTAIMING PULSES i —
DIRECTLY #ROM CUSTOMER) = = CONDUIT FOR FIBER AND AMTENNA
THE METERS. {BY CUSTOMER}

Il

2-1 5" RIGS COMNMDU|TS
{BY CUSTOMER) FROM
CT/PTa

Figure 1: Control House Layout of Metering Cabinets
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