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ERCOT STANDARD GENERATION INTERCONNECTION AGREEMENT 

This Standard Generation Interconnection Agreement is made and entered into 
between CenterPoint Energy Houston Electric, LLC (`Transmission Service 
Provider"), a Texas limited liability company, and NET Power, LLC ("Generator"), a 
Delaware limited liability company, hereinafter individually refelTed to as "Party," and 
collectively referred to as "Parties." In consideration of the mutual covenants and 
agreements herein contained, the Parties hereto agree as follows: 

Transmission Service Provider represents that it is a public utility that owns and 
operates facilities for the transmission and distribution of electricity. Generator 
represents that it will own and operate the Plant. Pursuant to the terms and conditions of 
this Agreement, Transmission Service Provider shall interconnect Generator's Plant with 
Transmission Service Provider's System consistent with the Facilities Study Agreement 
executed between the Parties on August 28, 2015. 

This Agreement applies only to the Plant and the Parties interconnection 
facilities as identified in Exhibit C. 

This Agreement shall become effective on the date of the last signature executing 
this Agreement below, subject to Governmental Authority approval, if required, and shall 
continue in full force and effect until terminated in accordance with Exhibit A. 

This Agreement will be subject to the following, all of which are incorporated 
herein: 

A. The "Terms and Conditions of the ERCOT Standard Generation Interconnection 
Agreement" attached hereto as Exhibit "A"; 

B. The ERCOT Requirements (unless expressly stated herein, where the ERCOT 
Requirements are in conflict with this Agreement, the ERCOT Requirements shall 
prevail); 

C. The PUCT Rules (where the PUCT Rules are in conflict with this Agreement, the 
PUCT Rules shall prevail); 

D. The Time Schedule attached hereto as Exhibit "B"; 
E. The Interconnection Details attached hereto as Exhibit "C"; 
F. The Notice and EFT Information of the ERCOT Standard Generation 

Interconnection Agreement attached hereto as Exhibit "D"; 
G. The Security Arrangement Details attached hereto as Exhibit "E"; 
H. The Transmission Service Provider's "CenterPoint Energy Sketch of minimum 

required equipment for the NET Power Temporary 138 kV substatioe hereto 
attached as Exhibit "F"; 

I. The Transmission Service Provider's "Specification for Customer 138 kV 
Substation Design", specification 007-231-14-Rev 15, as it may be updated frorn 
time to time, the most recent version of which is attached hereto as Exhibit "G"; 
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J. The Transmission .Service ProVidees "Outage and Clearance Coordination 
Procedure",.as it may be updated from time to time, the most recent version 6f 
which is attached hereto as Exhibit "H"; 

K. The Transmission Service Provider's "Teleinttry Specificatioe, specification 
007-400-02, as it may be updated from time to time, the most recent versiOn of 
which" is attached hereto as Exhibit "r; and 

L. Selected drawings related t6 the interconnection between Plant and Transmission 
Service Provider's System, attached hereto as Exhibit "J" 

IN WITNESS WHEREOF, the Parties have executed this Agreement in duplicate 
originals, each pf which shall constitute and be an• original effective Agreement between 
the Parties. 

NET POWE 	C 	 CENTERPOINT ENERGY HOUSTON 
ELECTRIC, LLC 

Date: 	9/1/16 

4 	 16903985v.4 
5 



CenterPoint Energy Contract # INT1 6-1 19A 

Exhibit "A" 
Terms and Conditions of the ERCOT Standard Generation 

Interconnection Agreement 

ARTICLE 1. DEFINITIONS 

Capitalized terms shall have the meanings as set forth below, except as otherwise 

specified in the Agreement: 

	

1.1 	"CCN"  shall mean a Certificate of Convenience and Necessity issued by the 

PUCT. 

	

1.2 	"Commercial Operatioe  shall mean the date on which Generator declares that the 

construction of the Plant has been substantially completed, Trial Operation of the Plant 

has been completed, and the Plant is ready for dispatch. 

	

1.3 	"Control Area"  shall have the meaning ascribed thereto in PUCT Rule 25.5(19) or 

its successor. 

	

1.4 	"ERCOT"  shall mean the Electric Reliability Council of Texas, Inc. 

	

1.5 	"ERCOT Requirements"  means the ERCOT Operating Guides, ISO Generation 

Interconnection Procedures as well as any other documents adopted by the ISO or 

ERCOT relating to the interconnection and operation of generators and transmission 

systems in ERCOT as amended from time to time, and any successors thereto. Any 

requirement in the foregoing documents imposed upon generation entities or generation 

facilities shall become the responsibility of the Generator, and any requirements imposed 

on transmission providers or transmission facilities shall become the responsibility of the 

TSP. 

	

1.6 	"Facilities Study"  shall have the meaning as described in PUCT Rule 25.198(d) or 

its successor. 
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1.7 -"Facilities Study Agreemenr  Shall mean an agreement executed by the Parties' 

relating`to the performance of the Facilities Study. 

1.8' 	"GIF-  Shall niean Generators interconnection facilities as ,deScribed in Exhibit 

I 

1:9 	G-i:;Od Utility Practiceshall  have the meaning described in `PUCT Rüle 25.5(56) 

or its successor. 

1.10 "Governmental Authority(ies)"  shall mean -any federal, state, local or Municipal 

body havingjnrisdietion ovet a:Part. 

1.11 "In-Service Date"  shall be the date, as reflected in Exhibit '13," that the TIF will 

be readY to connect to the GIF t 

1.12 "ISO''' shall Mean* the ERCOT Independent Sys-tem Operathr. As of the effective 

date of this Agreement, the ISO is ERCOf. 

1.13 "Plane'  shall mean the electric generation faCility owned and operated by the 

Generator, as specified in Exhibil"C." 

1.14 "Point of Interconnectioe  shall mean the location(s) where the ,GIF connects to 

the TIF as negotiated and defined by the Parties arid as Shown on Exhibit "C"- of this. 

Agreement. 

1.15 "PUCT"  shall mean the Public Utility Commission of Texas. 

1.16 "PUCTR'ules"  shall mean the Substantive Rule's of the PUCT. 

1.17 "Reasoiiable Efforts"  'shall mean the use of Good Utility Practice and' the 

exercise of due diligence (plisuant to PUCT Rule 25.191(d)(3)). 

1.18 "System Protection Equipmenr  shall mean those facilities located yvithin 

the TIF and the GIF as described in Section 5.6 and Exhibit C. 
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1.19 "System Security Study"  shall have the meaning as described in PUCT Rule 

25.198(c) or its successor. 

1.20 "TCOS"  shall mean the TSP's transmission cost of service as allowed by the 

applicable Governmental Authority. 

1.21 "TIF"  shall mean the TSP's interconnection facilities as described in Exhibit "C" 

to this Agreement. 

1.22 "Trial Operation."  shall mean the process by which the Generator is engaged in 

on-site test operations and commissioning of the Plant prior to Commercial Operation. 

1.23 "TSP"  shall mean the Transmission Service Provider. 

1.24 "TSP System"  shall mean the electric transmission facilities, including the TIF, 

and all associated equipment and facilities owned and/or operated by the TSP. 

ARTICLE 2. TERMINATION 

2.1 	Termination Procedures.  This Agreement shall automatically terminate 48 

months after the In-Service Date (the "Termination Deadline), unless extended by 

written agreement of the Parties. In addition, this Agreement may be terminated prior to 

the Termination Deadline as follows: 

A. the Generator may terminate this Agreement by giving TSP thirty (30) 

days advance written notice; or 

B. the TSP may terminate this Agreement (subject to Governmental 

Authority approval, if required) on written notice to the Generator if the Generator's 

Plant has not achieved Commercial Operation within one year after the scheduled 

Commercial Operation date reflected in Exhibit "B"; or 
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C. • either PartY may- terminaie- this Agreement in accordance with Section 

10.6. 

2.2 	Terrnination Co"stš. If a Party 'elects to ,terminate the Agreement prior to the 

Teimination Deadline pursuant to Section 2.1 above; the Generator shall pay all costs 

incurred (or cOminitted to be incurred) by TSP, as of the date of the other Party's receipt 

òf ,such notice of terrnination, that are the responsibility of the „Generator under this 

Agreement, to 'the"extent not previously paid ,pursirant,  to Exhibit "E”, Security 

Arrangement Details. In the event of teimination by either Party, both Parties shall use 

commercially reasonable effort§ to mitigate the darnages and charges that they may incur 

as a consequence of ternaination. The provisions of the Sections 2.2 and 2.3 shall survive 

termination'Of the Agreement. 

2.3 	Disconnection. Upon terinitiation of this Agreement, ihe Parties will disconnect 

the GIF-from the TIF. 

2.4 " Removal Costs. 

(A) 
	

Within thirty- (30)- days'.  after receipt of a termination notice by 

Generatór pursuant to Section 2.1"or after Generator lirovides a termination notice to TSP 

pursuant ,to • Section 2.1, as applicable, the ;FSP shall provide the Generator Avith a 

reasoriably 'detailed written , estimate of the costs to rembve the TIF from Generator's 

iroperty and restore the TSP System tò its original 'condition (or suchqither condition as 

reasonably requested by Generator) at the Point of Interconnection (the "Estimated 

Removal Cos'ts"). If removal is requested by Generator, the TSP shall promptly proceed 

with removal of the TIF from Generator's property and restoration of the' TSP System to 

its original condition (or such other condition as reasimably requested by Generator) at 
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the Point of hiterconnection. Generator shall be responsible for the actual and 

documented costs reasonably incurred by the TSP for such removal and restoration 

excluding any cost associated with restoration required due to environmental damage, the 

release of hazardous substances, or other damage caused by the negligence of the TSP 

(the "Actual Removal Costs"). All removal and restoration work performed by the TSP 

shall be in accordance with all leases, easements, rights-of-way, and other real property 

instruments relating to the site and Good Utility Practice. The payment of the Actual 

Removal Costs in accordance with this Section 2.4 shall be the sole liability of Generator 

in the event of a termination of this Agreement pursuant to Section 2.1. 

(B) 	Upon completion of the removal and restoration work pursuant to 

Section 2.4.A, TSP shall provide an invoice to Generator for the Actual Removal Costs, 

which invoice shall include, in reasonable detail, a reconciliation from the Estimated 

Removal Costs, the calculations and basis for determination of the Actual Removal 

Costs, and reasonable supporting information and documents. TSP shall use 

commercially reasonable efforts to mitigate the Actual Removal Costs. Generator shall 

pay such invoice within sixty (60) days, subject to Generator's right to dispute and 

withhold payment In the event Generator disputes any portion of the invoice, Generator 

must provide written notice thereof to TSP within sixty (60) days after Generator's 

receipt of such invoice, and such notice must include, at a minimum, (i) an identification 

of the amount disputed, and (ii) a desciiption in reasonable detail of the basis for 

Generator's dispute. The invoice delivered by TSP to Generator under this Section 2.4,B 

is fmal, and Generator forever waives its right to challenge it, unless Generator provides a 

notice of dispute within sixty (60) days after Generator's receipt of such invoice. TSP 
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Shall work reasonably and-cooperatively with Generatór to, reSolve.  any dispute for which 

notice Was thnely given and shall proVide such supporting documentatión ,and back-up to 

Generator as reasonably requested.. Furthermore, Generator shall provide such 

documentation within its possession supporting its dispute as feasOnably requested bÿ 

TSP. Generator. shall be entitled to withhold payment of any amounts disputed in good 

faith by Generator pendirig resolutiOn,  of stfch dispute; provided that Generator shall pay 

the undisputed portion of the invoice when due. 

ARTICLE 3. REGULATORY FILINGS 

3:1 	Him. The TSP Shall file' this ekecuted Agreement with the appropriate 

Governmental Anthority, a required. Any portions of this Agreement asserted by 

Generator to contain competitively sensitive comniercial or financial information shall be 

filed by the TSP identified as "confidential" under seal stating, for the TSP's showing of 

good cause, that Generator ašSerts such information is confidential information-  and has 

requested such filing under seal. If requested by the TSP, Generator shall provide the 

TSP, in writing, with the Generator's basis for ašserting that the information referred-to in 

thiS Section 3. 1 is competitiVely sensitive information, ancrthe TSP rnay disclose such 

writing to the appropriate Governmental Authority. 

-3.2 	Regulatory'ApprOvals: Unless exempt, the TSP shall timely request ISO and all 

r&gulatory approvals necesS'arY for it to carry out its responsibilities wider this 

Agreement. Such approVals shall include any CCN required for the construction of the 

TIF.- 

ARTICLE 4. INTERCONNECTION FACILITIES ENGINEERING, 
PROCUREMENT, AND CONSTRUCTION 

10 	 16903985v.4 
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4.1 	Options.  The Generator shall select one of the following options (subsection A or 

subsection B) and include the selected option in Exhibit "B" for completion of the TM 

A. The TSP shall design, procure, and construct the TIF, using Reasonable 

Efforts to complete the TIF by the In-Service Date reflected in Exhibit B. The TSP will 

utilize its own resources and will contract for additional resources, as reasonably 

necessary, to meet the In-Service Date. Such resources shall include, as the TSP believes 

is reasonable, use of other contractors, other equipment suppliers, other material 

suppliers, additional contract personnel, additional payments to contractors for expedited 

work, and premiums paid to equipment and material suppliers for expedited delivery. 

The TSP shall not be required to undertake any initiative which is inconsistent with its 

standard safety practices, its material and equipment specifications, its design criteria and 

construction procedures, its labor agreements, applicable laws and regulations, and 

ERCOT Requirements. In the event the TSP reasonably expects that it will not be able to 

complete the TIF by the In-Service Date, the TSP will promptly provide written notice to 

the Generator and will undertake Reasonable Efforts to meet the earliest date thereafter. 

B. (i) The TSP shall design, procure, and construct the TIF by the In-Service 

Date reflected in Exhibit B. The Parties acknowledge that the In-Service Date was 

either agreed upon through good faith negotiations or designated by the Generator upon 

failure of the Parties to agree. In the process of negotiating the In-Service Date, Generator 

will request a date upon which it reasonably expects it will be ready to begin use of the 

TIF and upon which it reasonably expects to begin doing so. Any date designated by the 

Generator shall in no event be less than fifteen months from the date that all conditions of 

Sections 4.2 and 4.3 have been satisfied. The designated In-Service Date will be extended 

1 1 	 16903985 v.4 
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day for day for each ddy that the ISO refuses to erant clearances to install equipment. If 

the TS‘13  fails to complete the TIF by the In-Service Date reflected in Exhibit "B," the TSP 

shall pay the Generator liquidated damages in accordance with this Sectión 4.1.B. 

(ii) The Paities agree that actual damages to the Generator, in the event the ' 

TIF are not completed by theln-Service Date, may include Generator's-fixed operation 

and'maintenance costs'and lost "opportunity costs. Such actual damages are uncertain and 

impossible to determine kt this time. The Parties agree that, because of such uncertainty, 

any liquidated damages paid by the TSP to the Geherator shall be an amount equal to Y2 

of 1% of-the actual cost of the TIF, per 'day. However, in no event shall the total 

liquidated dâmages exceed 20% bf the actual cost of the TIF. The Parties agree that such 

liquidated dainages are less than the Generator's actual damages. The Parties agree that 

the foregoing payments will be made by the TSP to the Generator as just compensation 

for the damages caused to the Generator, which actual damages are uncertain and 

impossible to determine at this tirne, and as reasonable liquidated damages, but not as a 

penalty or a method to secure performance of this Agreement. 

(iii) The TSP shall apply to have the full costs of the TIF included in TCOS. If 

the PUCT issues a final, appealable order excluding from TCOS any portion of the TIF 

costs; including higher contractor and vendor costs due to liquidated damage provisions 

in those contracts and insurance coststo cover liquidated damages, which costs may have 

been reasonably incurred but which the PUCT finds should not be recovered through 

TCOS, the Generator shall reimburse the TSP for-such costs-in an amount not to exceed 

the difference between the TSP's estimate of the cost of the TIF,under section 4.1.A and 
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the TSP's estimate of the cost of the TIF under Section 4.1.B as reflected in Exhibit C. 

Such costs shall be estimated using Good Utility Practice. 

(iv) No liquidated damages shall be paid to Generator if the Generator is not 

ready to commence use of the TIF for the delively of power to the Plant for Trial 

Operation or export of power from the Plant on the In-Service Date, unless the Generator 

would have been able to commence use of the TIF for the delivery of power to the Plant 

for Trial Operation or export of power from the Plant but for TSP's delay. 

(v) If the In-Service Date has been designated by the Generator upon a failure 

of the Parties to agree on the In-Service Date, the TSP may, at its option, require the 

Generator to subcontract with the TSP for all or part of the design, procurement and 

construction of the TIF in accordance with the TSP's standard subcontractor agreements. 

In such event, the TSP shall be subject to the payment of liquidated damages to the 

Generator only if the In-Service Date is not met solely due to the TSP's failure to 

complete the portion of the TIF for which the TSP has retained responsibility. It is the 

intent of this subsection to give the TSP full control of the contents and quality of the 

TIF. To the extent the Generator acts as a subcontractor to the TSP, the following will 

apply: 1) The Generator shall engineer, procure equipment, and construct the TIF (or 

portions thereof) using Good Utility Practice and using standards and specifications 

provided in advance by the TSP; 2) In its engineering, procurement and construction of 

the TIF, the Generator shall comply with all requirements of law to which the TSP would 

be subject in the engineering, procurement or construction of the T1F; 3) The TSP shall 

review and approve the engineering design, acceptance tests of equipment, and the 

construction of the TIF; 4) The TSP shall have the right to approve and accept for 
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operation the 'TIF in accordance with the standards and specifications provided in 

advance by the TSP,- such aPproval and acceptance shall not be unreasonably withheld, 

conditioned, or delayed; 5), Should any phase of the engineering, equipnlent procurement; 

or construction of the TIF, including selection of subcontractors, not meet the standards 

and specificafions provided by the* TSP, and therefore be deemed unacceptable, then the 

Generator shall be obligated to remedy that portion of the TIF or selectiön of 

subcontractors that is' deemed unacceptable, the TSP's approval of the Generator's 

selection of subcontractors will not be unreasonably Withheld,,  conditioned or delayed; 

and ,6) Once the*  TIF is accepted for operation by:the TSP, then the TSP shall reimburse 

the Generator for the reasonable and necessaiy costs incurred by the Generator to 

complete -lhe TIF, not to exceed the amount sPecified in the subcontract. Such 

reimbursement shåll be made within thirty. days after receipt of the invoice, unless 

otherwise agreed to by ,the Parties. 

	

4.2 	Equipinent Procurement. If responsibility,for construction of the TIF is borne by 

the TSP, :then' the TSP ;hall commence design of the TIF and proCure necessary 

equipment Within d reasodabletime after all of the following conditions are satisfied: 

A. The' 'BP has coinPleted the Facilities Study pursuant to the Facilities 

Study Agreement; 

B. The TSP has received Written authorization to proceed with design and 

procurement fi.bm  the Generator by the'date specified in.Exhibit 13"; and 

C. The Generator haS provided security to the TSP in accordance with 

Section 8.3 by the dates specified in Exhibit "B.". 

	

4.3 	Construction Commencement. The TSP shall commence construction of the TIF.  

14 	 16903985v.4 
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as soon as practicable after the following additional conditions are satisfied: 

A. Approval of the appropriate Governmental Authority has been obtained 

for any facilities requiring regulatory approval; 

B. Necessary real property rights, if any, have been obtained; 

C. The TSP has received written authorization to proceed with construction 

from the Generator by the date specified in Exhibit "B"; and 

D. The Generator has provided security to the TSP in accordance with 

Section 8.3 by the dates specified in Exhibit B. 

	

4.4 	Work Progress. The Parties will keep each other advised periodically as to the 

progress of their respective design, procurement and construction efforts. If, at any time, 

the Generator becomes aware that the completion of the TIF will not be required until 

after the specified In-Service Date, the Generator will promptly provide written notice to 

the TSP of a new, later In-Service Date. 

	

4.5 	Conditions Precedent Delay. To the extent this Agreement incorporates a 

specified In-Service Date and the Generator fails to satisfy conditions precedent under 

Sections 4.2 and 4.3 so that the TSP may meet the In-Service Date, the Parties will 

negotiate in good faith to establish a new schedule for cornpletion of the TIF. 

ARTICLE 5. FACILITIES AND EQUIPMENT 

	

5.1 	Information Exchange. The Parties shall exchange information and mutually 

agree upon the design and compatibility of the Parties interconnection facilities. The 

Parties shall work diligently and in good faith to make any necessary design changes to 

ensure compatibility of the GIF to the TSP System. 
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5.2 	GIF Construction. Generat6r agrees to cause 'the GIF to be designed and 

cOnstructed in accordance with Good Utility Practice, ERCOT Requirements and the 

National Electrical Safety Code in effect at the time of construction. Within one-hundred 

and twenty (120) daYs after Commercial Operation, unless the Parties agree on another 

• Mutually acceptable deadline,- the Generator shall deliver.to  the TSP the following "as-

built" drawings, information and documents f6r 'the GIF:, a one-line diagram, a site plan 

showing the Plant and the GIF, plan and elevation drawings showing the layout of the 

GIF, a relay funCtional diagram, relaying AC -and DC schematic wiring diagrams and 

relay' settings for all facilities tassociated with the Generator's main-power transformers, 

the facilities connecting the Generator to ,the main power transformers and the GIF, and 

the impedances (determined by factory tests) for the associated main power transfmmers 

and the generators. 

	

5.3 	TIE' Construction. The TSP agrees to cause .the TIF to be designed and 

òonstructed r  in acCordance with Good Utility Practice, ERCOT Requirements' and the 

National Electrical Safety Code in effect at the firm of construction. 

	

5.4 	Equipment Changes. For facilities not described in Exhibit "C," if either Party 

makes equipment changes to the Plant, the GIF, the TIF or the TSP System which it 

knows will affect the:  operation or performance of the other Party's interconnection 

facilities, the Parties agree to notify the other Party, in writing, of such changes. Such 

changes shall be made in 'accordance with ERCOT Requirements and coordinated 

between the Parties.,  

	

5.5 	Metering, Telemetry and Communications Requirements.  
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A. Metering and telemetry of data will be accomplished in accordance with 

ERCOT Requirements. The specific metering, telemetry and communications equipment 

to be installed and data to be telemetered are described in Exhibit C. 

B. At the Point of Interconnection, the metering and telemetry equipment 

shall be owned by the TSP. However, the TSP shall provide the Generator with metering 

and telemetry values in accordance with ERCOT Requirements. 

C. A minimum set of inputs to the telemetry equipment are specified in 

Exhibit C. Additional sets of inputs may be subsequently mutually agreed upon. 

D. The TSP will notify the Generator at least five (5) working days in 

advance of any planned maintenance, inspection, testing, or calibration of the metering 

equipment, unless otherwise agreed to in writing. The Generator; or its designated 

representative, shall have the right to be present for these activities and to receive copies 

of any documents related to the procedures and results. 

E. Prior to the connection of the GIF to the TIF, acceptance tests will be 

performed by the owning Party to ensure the proper functioning of all metering, telemetry 

and communications equipment associated with the Point of Interconnection and both 

Parties interconnection facilities, and to verify the accuracy of data being received by the 

TSP, the Control Area(s) in which the Plant and the TSP are located and the Generator. 

All acceptance tests will be performed consistent with ERCOT Requirements. 

F. The TSP shall, in accordance with Good Utility Practice and ERCOT 

Requirements, specify communications facilities, including those necessary to transmit 

data from the metering equipment to the TSP, that are necessary for the effective 

operation of the Plant and the GIF with the TSP System. Such communication facilities 
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shall be included in Exhibit C. The-Generator. shall make arrangements to procuiv and 

bear the cost of such facilities. 
	 • 

e t,  

G. Any changes to the meters, telemetry equiprnent, voltage transfoimers, 

current transformers, and associated panels, hardware, conduit and cable, which will , 

affect the data being received hy the other Party must be mutually agreed to by. the 

Parties. 

H. Each Party will promptly advise the other Party if it detects or otherwise 

learns of any metering, telemetry or comrnunications equipment errors or malfunctions 

that require the attention and/or correction by the other Party. The Party owning such 

equipment shall correct such error or malfunction as soon as reasonably feasible in. 

accordance with ERCOT Requirements: 

5.6 	, System Protection and Other Controls Requirements: 

A. Each Partys facilities sh11 be designed to isolate inyfault,-or to correct 

or isolate any abnormality, that would negatively' affect the otherTarty's system or:other 

entities connected to the TSP System.: 

B. -The Generator shall be responsible for protection of its facilities consistent 

with ERCOT Requirements. 

Each Party's protective relay design shall .incorporate -the necessary test 

switches to perform the tests required in Section 5.6.F. The required test switches .will be 

placed _such that they allow operation of lockout relays while preventing breaker failure 

schemes from dgerating ,and causing unnecessary breaker, operations and tripping the 

Generator's units.. 
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D. Recording equiprnent shall be installed to analyze all system disturbances 

in accordance with ERCOT Requirements. 

E. Each Party will test, operate and maintain System Protection Equipment in 

accordance with ERCOT Requirements. Each Party will provide reasonable notice to the 

other Party of any testing of its System Protection Equipment allowing such other Party 

the opportunity to have representatives present during testing of its System Protection 

Equipment. 

F. Prior to the In-Service Date, and again prior to Comrnercial Operation, 

each Party or its agent shall perform a complete calibration test and functional trip test of 

the System Protection Equipment. At intervals suggested by Good Utility Practice or at 

intervals described in the ERCOT Requirements if so defined therein, and following any 

apparent malfunction of the Systern Protection Equipment, each Party shall perform both 

calibration and functional trip tests of its System Protection Equipment. These tests do 

not require the tripping of any in-service generation unit. These tests do, however, 

require that all protective relays and lockout contacts be activated. 

	

5.7 	No Annexation. Any and all equipment placed on the premises of a Party shall be 

and remain the property of the Party providing such equipment regardless of the 

mode and manner of annexation or attachment to real property, unless otherwise 

mutually agreed by the Parties. 

ARTICLE 6. OPERATION AND MAINTENANCE 

	

6.1 	Operation and Maintenance of Interconnection Facilities. The Parties agree to 

operate and maintain their systems in accordance with Good Utility Practice, National 
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Electrical Safefy 6ode, the ERCOT Requirements, PUCT Rules and all applicable laws 

and regulations. Subject to ,any necessaty ISO approval, each Party shall provide 

necessary equipment outiges to allow-the other Party to perform'periodic maintenance, 

repair or replacement of its facilities. Such outages shall - be seheduled at mutually 

agreeable times, unless conditions exiSt'which a Party believes, in accordance with Good 

Utility Practice, ,may endanger persons 'or property. No changes will be made 'in the 

normal operation of the Point of Interconnection without the mutual agreement of the 

Parties except as otherwise provided herein. All 'testing of the Plant that affectS the 

dperation of ti-ie Point of InterconneCtion shall be coordinated -betvken the TSP, the 

Control Area(s) in which the Plant and the TSP. are, Ideated, and the Generator and will be.  

conducted in aceordance with ERCOT ReqUirethents. 

6.2 	Control Ared1 NOtifieation. "The Control 'Area within ERCOT is a sngle Control 

Area. 

6:3 	Land Rights and Eaements. Terms and,  conditions addressing the rights of the 

TSP and the Generator regarding anyTacilities located on the other Party's property shall 

be addressed in a separate; duly executed and recorded easement agreement between the 

Parties. Prior to Commercial Operatidn, the Parties will mutually agree upon procedures 

to govern aecess to each ether's property, as necessarYjor the Parties to fulfill their 

obligations hereunder., 

6.4 	Service Interruption. The Parties recognize that the interruption of service 

provisions of ihe PUCT Rules give TSP the' right to disconnect the TSP System from the 

Plant under the conditions specified therein. The Generator will promptly disconnect the 

Plant from the TSP*System when required by and in accordance with. the PUCT Rules 
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and ERCOT Requirements. 

6.5 	Switching and Clearance.  

A. Any switching or clearances needed on the TIF or the GIF will be done in 

accordance with ERCOT Requirements. 

B. Any switching and clearance procedure necessary to comply with Good 

Utility Practice or ERCOT Requirements that may have specific application to the Plant 

shall be addressed in Exhibit C. 

6.6 	Start-Up and Synchronization. Consistent with ERCOT Requirements and the 

Parties mutually acceptable procedure, the Generator is responsible for the proper 

synchronization of the Plant to the TSP System. 

6.7 	Routine Operational Communications. On a timely basis, the Parties shall 

exchange all information necessary to comply with ERCOT Requirements. 

6.8 	Blackstart Operations. If the Plant is capable of blackstart operations, Generator 

will coordinate individual Plant start-up procedures consistent with ERCOT 

Requirements. Any blackstart operations shall be conducted in accordance with the 

blackstart criteria included in the ERCOT Requirements and the TSP Blackstart Plan on 

file with the ISO. Notwithstanding this section, the Generator is not required to have 

blackstart capability by virtue of this Agreement. If the Generator will have blackstart 

capability, then Generator shall provide and maintain an emergency communication 

system that will interface with the TSP during a blackstart condition. 

6.9 	Power System Stabilizers. The Generator shall procure, install, maintain and 

operate power system stabilizers if required to meet ERCOT Requirements and as 

described in Exhibit "C", if applicable. 
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ARTIeLE 7. DATA REQUIREMENTS 

7:1 	Data Acquisition. The aequisition.of data to realistically simulate the electrical 

behaVior Of system compönents is a fundamental requirement for-the development of a 

reliable intekOrtnected tranmission system. Therefore, the TSP and the Generator shall 

be required to submit specific' informatiOn regarding the electrical characteristics of their 

respective facilities to each other as described below in accordance 'with ERCOT 

Requirements. 

7.2 	Initial Data Submission by TSP. 	initial data submission bý.the TSP shall 

occur no later than 120 days prior 'to Trial Operation and -shall include -transmission 

system data necessary to allOw the Generator to select equipment and meet any system 

protection and stability requirements. 

7.3 	Initial Data Submission by ,Generator. The initial data submission by the 

Generator, inchiding manufacturer data,- s' hall occur no later than 90 days prior to the 

Trial Operation and 'shall include a cOmpleted coPy of the following forms contained in 

the' ISO's Generation Interconnection Procedure: (1) Plant DescriPtion/Data and (2) 

Generation Stability Data. It shall also include any additional data provided -to the ISO 

for the System Security Study. Data in the initial submissions shall be the most current 

Plant design'oeexpected perfol-mance data. Data submitted for stability:models shall be 

compatible with the ISO standard rnodels. If there is no compatible model, the Generator 

will work with an ISO designated consultant to develop and supply a standard model and 

associated data. 

7.4 	Data Supplementation. Prior to Commercial Operation, the Parties shall 

supplement their initial data submissions with any and .all "as-buir Plant data or "as- 
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testecr performance data which differs from the initial submissions or, alternatively, 

written confirmation that no such differences exist. Subsequent to Commercial 

Operation, the Generator shall provide the TSP any data changes due to equipment 

replacement, repair, or adjustment. The TSP shall provide the Generator any data 

changes due to equipment replacement, repair, or adjustment in the directly connected 

substation or any adjacent TSP-owned substation that may affect the GIF equipment 

ratings, protection or operating requirements. The Parties shall provide such data no later 

than 30 days after the date of the actual change in equipment characteristics. Also, the 

Patties shall provide to each other a copy of any additional data later required by the ISO 

concerning these facilities. 

7.5 	Data Exchange. Each Party shall furnish to the other Party real-time and 

forecasted data as required by ERCOT Requirernents. The Parties will cooperate with 

one another in the analysis of disturbances to either the Plant or the TSP's System by 

gathering and providing access to any information relating to any disturbance, including 

information from oscillography, protective relay targets, breaker operations and sequence 

of events records. 

ARTICLE 8. PERFORMANCE OBLIGATION 

8.1 	Generator's Cost Responsibility. The Generator will acquire, construct, operate, 

test, maintain and own the Plant and the GIF at its sole expense. In addition, the 

Generator is required to make a contribution in aid of construction in the amount set out 

in and for the facilities described in Exhibit "C," if any, in accordance with PUCT Rules. 
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8.2 	TSP's Cost Responsibility. The TSP will acquire, own, operate, test, and 

maintain the TIF at its sole expense, sithject to the provisions of Section 4.1.B and the 

contribution in aid of construction provisions of Section 8.1 of this Agreement. 

	

8.3 	Financial Security Arrangements. The TSP may require the Generator to pay a 

reasonable depdsit or provide another means bf security, to cover the costs of planning, 

liCensing, procuring equipment and Materials, and constructing the TIF. The required 

security arrangements shall be specified in Exhibit E. . If the Plant has not achieved 

Commercial OperatiOn within one year after the scheduled Commercial Operation date 

identified in Exhibit "B" or if the Gen6rator terminates this Agreement in accordance 

with Section 2.1 andihe TIF are not required, the TSP rnay, subject to the provisions of 

Section 2.2, retain as much of the deposit or security as is required to cover the costs it 

incurred in planning, licensing, procuring equipment and rnaterials, and constructing the 

TIF. 

ARTICLE 9. INSURANCE 

9.1 	Each Party shall, at •its own expenše, maintain in force throughdut the period of 

this Agreement and until released by the other Party the following minimum insurance 

coverages, With insurers authorized to do business in Texas: 

A. 	Employers Liability and Worker's Compensation Insurance providing 

statutory benefits in accordance with the laws and regulations of the State of Texas. The 

minimum limits for the Employer's Liability insurance shall be bne Million Dollars 

($1,000,000) each accident bodily injury by accident, One Million Dollars ($1,000,000) 

each employee bodily injury by disease, and One Million Dollars ($1,000,000) policy 

limit bodily injury by disease. 
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B. Commercial General Liability Insurance including premises and 

operations, personal injury, broad form property damage, broad form blanket contractual 

liability coverage (including coverage for the contractual indemnification to the extent 

such indemnification covers personal injury, bodily injuiy, including death, and property 

damage), products and completed operations coverage, coverage for explosion, collapse 

and underground hazards, independent contractors coverage, coverage for pollution to the 

extent normally available (which coverage for pollution may be carried under a separate 

policy) and punitive darnages to the extent normally available and cross liability 

coverage, with minimum limits of One Million Dollars ($1,000,000) per occurrence/One 

Million Dollars ($1,000,000) aggregate combined single limit for personal injury, bodily 

injury, including death, and property damage. 

C. Business Automobile Liability Insurance for coverage of owned, non-

owned and hired vehicles, trailers or semi-trailers designed for travel on public roads, 

with a minimum combined single limit of One Million Dollars ($1,000,000) per 

occurrence for bodily injury, including death, and property damage. 

D. Excess Liability Insurance over and above the Employer's Liability, 

Commercial General Liability and Business Automobile Liability Insurance coverage, 

with a minimum combined single limit of Twenty Million Dollars ($20,000,000) per 

occurrence/Twenty Million Dollars ($20,000,000) aggregate. 

E. The Commercial General Liability Insurance, Business Automobile 

Liability Insurance, and Excess Liability Insurance policies shall name or cover the other 

Party, its parent, associated and affiliated companies and their respective directors, 

officers, agents, servants and employees (Other Party Group") as additional insured. All 
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polidies shall contain provisions whereby the insurers waiye - all rights of.subrogation in 

accordance with the ttroVisions'• of this Agreement Against the • Other Party GrouP and 

each Party shall p4roVide thirty (30) days advance written notice to Other Party Group 

prior to anniversary date of cancellatithi or any Material change in coverage or condition. 

F. 	The Commercial General Liability Insurance, Business Automobile 

Liability Insurance and Excess Liability Insurance policies shall contain prOvisions that 

specify that the pOlicies are primary ana shall apply to such extent without Consideration 

for other policies separately Carried and shall state that each insured is provided coverage 

as though a'separate 'policy had been issued to each, except the insurer's liability shall not 

• be increased beyond the amount for which the i[nsurer would haVe'been liable had only 

one insurea been covera Each Party shall be responsible for its respective dedUctibles 

or retentiOns. 

The Coinrnereial General Liability Insurance, Business Automobile 

Liability Idsurance and Excess Liability Insurance policies, if written on a Clahns First 

Made basis, shall be maintained in full force and effect for two (2) years after termination 

of this Agreement, which coverage may be in the form-of tail coverage or extended 

reporting period coverage if agreed by the Parties. 

H. The requirements contained herein as to the types and limits of all 

insurance to be maintainea by the Parties are not intended to and shall not in any manner, 

limit or - quaff); the liabilities and obligations assumed by the Parties under this 

Agreement. 

I. -• Within ten (10) days following execution of this Agreement, and as soon 

as practicable after the end of each fiscal y6ar or at the renewal of the insurance policy 
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and in any event within ninety (90) days thereafter, each Party shall provide certification 

of all insurance required in this Agreement, executed by each insurer or by an authorized 

representative of each insurer, or a letter of self-insurance executed by an authorized 

representative of the Party if self-insurance is applicable. 

J. Notwithstanding the foregoing, each Party may self-insure to the extent it 

maintains a self-insurance program; provided that, such Party's senior secured debt is 

rated at investment grade, or better, by Standard & Poor's. For any period of time that a 

Party's senior secured debt is unrated by Standard & Poor's or is rated at less than 

investment grade by Standard & Poor's, such Party shall comply with the insurance 

requirements applicable to it under Sections 9.1.A through 9.1.1. In the event that a Party 

is permitted to self-insure pursuant to this Section 9.1.J, it shall not be required to comply 

with the insurance requirements applicable to it under Sections 9.1.A through 9.1.1. 

K. The Parties agree to report to each other in writing as soon as practical all 

accidents or occurrences resulting in injuries to any person, including death, and any 

property damage arising out of this Agreement. 

ARTICLE 10. MISCELLANEOUS 

10.1 Governing Law and Applicable Tariffs.  

A. This Agreement for all purposes shall be construed in accordance with and 

governed by the laws of the State of Texas, excluding conflicts of law principles that 

would refer to the laws of another jurisdiction. The Parties submit to the jurisdiction of 

the federal and state courts in the State of Texas. 

B. This Agreement is subject to all valid, applicable rules, regulations and 

orders of, and tariffs approved by, duly constituted Governmental Authorities. 
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• 
C. 	Each Party expressly reserves the .right to seek changes in, appeal, or 

otherwise contest any laws, orders, rules, or regulations of a Governmental Authority. 

10.2 ,No" Other Services. This Agreement is applicable only to the interconnection of 

the Plant to the TSP System at the POinf of Interconnection and does not obligate either 

Party to provide, or entitle either Party to receive, any service not expressly provided for 

herein. Each Party is responsible for niaking the arrangements necessary for it to receive 

any other service thit it may desire frOm the other Party or any third party. This 

Agreernent does not addres the sale or purchase of any electric energy, transmission 

service or ancillary services by either Paitÿ, either before or after Commercial Operation. 

10.3-  Entire Aireemelit. This Agreement, including all . Exhibits, Attachments and 

Schedules attached hereto, constitutes the-  entire agreement between the Parties with - 

reference to the subject- matter hereof, and supersedes all prior -and contemporaneous 

understandihgs or agreements, oral or Written, between the Parties with respect to the 

subject matter of this Agreement. There are no other agreements,. representations, 

warranties, or covenants which-  constitute-  any, part of the consideration for, or any 

condition' to, either Party's compliance with its obligations under this Agreement. 

Notwithstanding the other provisions of this Section, the Facilifies Study Agreement, if 

any, is nnaffeCted by this,Agreement. 

10.4 Notices.  Except as otherwise provided in Exhibit "D,” any formal notice, demand 

or request provided for in this- Agreement shall be in writing and shall be deemed 

properly served, given or made if delivered in person, or sent by either registered or 

certified mail, postage prepaid, bvernight mhilror, fax to the address or nuMber identified 

on Exhibit "D” attached to' this Agreernent. Either Party may change the notice 
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information on Exhibit "D" by giving five business days written notice prior to the 

effective date of the change. 

10.5 Force Majeure. 

A. The term "Force Majeure as used herein shall mean any cause beyond the 

reasonable control of the Party claiming Force Majeure, and without the fault or 

negligence of such Party, which materially prevents or impairs the performance of such 

Party's obligations hereunder, including but not limited to, storm, flood, lightning, 

earthquake, fire, explosion, failure or imminent threat of failure of facilities, civil 

disturbance, strike or other labor disturbance, sabotage, war, national emergency, or 

restraint by any Governmental Authority. 

B. Neither Party shall be considered to be in Default (as hereinafter defined) 

with respect to any obligation hereunder (including obligations under Article 4), other 

than the obligation to pay money when due, if prevented from fulfilling such obligation 

by Force Majeure. A Party unable to fulfill any obligation hereunder (other than an 

obligation to pay money when due) by reason of Force Majeure shall give notice and the 

full particulars of such Force Majeure to the other Party in writing or by telephone as 

soon as reasonably possible after the occurrence of the cause relied upon. Telephone 

notices given pursuant to this Section shall be conftrmed in writing as soon as reasonably 

possible and shall specifically state full particulars of the Force Majeure, the time and 

date when the Force Majeure occurred and when the Force Majeure is reasonably 

expected to cease. The Party affected shall exercise due diligence to remove such 

disability with reasonable dispatch, but shall not be required to accede or agree to any 
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provision' not satisfactory to it in ordento settle and terminate a 'strike or other, labor 

disturbance. 

10.6 Default 

A. The' term "Defaulr shall' mean the failure of either Tarty tO perforin any 

obligation in the time or manner, provided in this Agreement. No Default shall exist 

where such failure tc; discharge an obligation (other.than the ,payment of mOney) is' the 

result of Force Majeure as' defined in this Agreement or the result of an act or_ omission of 

the other Party. Upon-a Default, the ,non-defaulting Party shall give written notice of 

-such Default to the defaulting Party. Except as proVided in Section 10.6.B, the defatilting 

Party shall,  have thirty (30) days from receipt of the Default' notice within which to cure 

such Default; provided however, if such Default is not capable of cure,Within 30 days, the 

defaulting Party .shall commence stich"cure within 30 days after notice and continuously 

and diligently cOmplete such cure within 90 days from' receipt of the Default notice; ahd, 

if cured within such time, the Default specified in sucli,notice shall cease to exist. 

B. If a Default is not cured as provided in this Seetion, or if a Default is not 

capable of being cured within the period provided for herein, the non-defaulting Party 

shall' have the right to terminate this Agreement by written notice at any time until cure 

occurs, and be relieved Of any further obligation hereunder and, whether or not that Party • 

teiminates this' Agreement, to recover from the defaulting Party all amounts, due 

hereunder, plus all other damages and remedies to which it is entitled at law or in equity. 

The provisions of this Section will survive terrnination of this Agreement. 

10.7 Intrastate Operation. The operation, of the Plant by Generaiõr shall not cause 

there to be a synchronous or arr asynchronous interconnection betWeen ERCOT and any 

• 
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other transmission facilities operated outside of ERCOT unless ordered by the Federal 

Energy Regulatory Commission under Section 210 of the Federal Power Act. The Parties 

recognize and agree that any such interconnection will constitute an adverse condition 

giving the TSP the right to immediately disconnect the TIF from the GIF, until such 

interconnection has been disconnected. The Generator will not be prohibited by this 

Section from interconnecting the Plant with facilities operated by the Comisión Federal 

de Electricidad of Mexico, unless such interconnection would cause ERCOT utilities that 

are not "public utilities" under the Federal Power Act to become subject to the plenary 

jurisdiction of the Federal Energy Regulatory Commission. 

10.8 No Third Party Beneficiaries. This Agreement is not intended to and does not 

create rights, remedies, or benefits of any character whatsoever in favor of any persons, 

corporations, associations, or entities other than the Parties, and the obligations herein 

assumed are solely for the use and benefit of the Parties, their successors in interest and, 

where permitted, their assigns. 

10.9 No Waiver. The failure of a Party to this Agreement to insist, on any occasion, 

upon strict performance of any provision of this Agreement will not be considered a 

waiver of obligations, rights, or duties imposed upon the Parties. Termination or Default 

of this Agreement for any reason by the Generator shall not constitute a waiver of the 

Generator's legal rights to obtain an interconnection from the TSP under a new 

interconnection agreement. 

10.10 Headings. The descriptive headings of the various articles and sections of this 

Agreement have been inserted for convenience of reference only and are of no 

significance in the interpretation or construction of this Agreement. 
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10.11 Multiple . Counterparts.  This Agreement may be executed in two or more 

counterparts, each of which is deemed an original but alL-constitute one and the same 

instrument. 

10.12 Amendment:  This Agreement may be amended only upon mutual agreement of 

the Parties, which amendment Will not be effective until reduced to writing and executed 

by the Parties. 

10.13 No Partnership. This Agreement shall not be interpreted or construed to create an 

association, joint venture, agency relationship, or partnership, betWeen the Parties or to 

impose any partnership'obligation or li'ability upon either Party. Neither Party shall have 

any right, power or antlioritY to enter into' any 'agteement ,or undertaking for, or act on 

behalf of, Or to act as or be an agent or representative of, or to 'otherivise bind; the other 

Party. 

10.14 Further Assurances.  The 'Parties agree to (i) furnish upon request to each other 

suchThrther information, Cii) execute and 'deliver to each other such other document, and 

(iii) do such other act and thitts, all as the other Party may reasonably request for'the 

purpose of carrying out the intent' of this Agreement and the documents referred to in this 

Agreernent. WithOut limiting the ,generality of the foregoing, the 'TSP shall, at the 

Geneitator's expense, when reasOnably requested to do so 'by the Generator at any dine 

after the execution of: this Agreement, prepare and provide suth information in 

connection with this Agreement (including, if available, resolutions, certificates, opinions 

of counsel or other dochments relating to'the TSP's cOrporate authoriatidri to enter into 

this Agreement and fo undertake the obligations set out lierein) as May be reasonably 

required by any potential lender to the Generator under a proposed loan agreement. The 
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TSP will use commercially reasonable efforts to obtain any opinion of counsel reasonably 

requested by Generator, but the TSP shall not be in Default of any obligation under this 

Agreement if the TSP is unable to provide an opinion of counsel that will satisfy any 

potential lender to the Generator. Specifically, upon the written request of one Party, the 

other Party shall provide the requesting Party with a letter stating whether or not, up to 

the date of the letter, that Party is satisfied with the performance of the requesting Party 

under this Agreement. 

10.15 Indemnification and Liability. The indemnification and liability provisions of the 

PUCT Rule 25.202(b)(2) or its successor shall govern this Agreernent. 

10.16 Consequential Damages. OTHER THAN THE LIQUIDATED DAMAGES 

HERETOFORE DESCRIBED, IN NO EVENT SHALL EITHER PARTY BE LIABLE 

UNDER ANY PROVISION OF THIS AGREEMENT FOR ANY LOSSES, 

DAMAGES, COSTS OR EXPENSES FOR ANY SPECIAL, INDIRECT, 

INCIDENTAL, CONSEQUENTIAL, OR PUNITIVE DAMAGES, INCLUDING BUT 

NOT LIMITED TO LOSS OF PROFIT OR REVENUE, LOSS OF THE USE OF 

EQUIPMENT, COST OF CAPITAL, COST OF TEMPORARY EQUIPMENT OR 

SERVICES, WHETHER BASED IN WHOLE OR IN PART IN CONTRACT, IN 

TORT, INCLUDING NEGLIGENCE, STRICT LIABILITY, OR ANY OTHER 

THEORY OF LIABILITY; PROVIDED, HOWEVER, THAT DAMAGES FOR 

WHICH A PARTY MAY BE LIABLE TO THE OTHER PARTY UNDER ANOTHER 

AGREEMENT WILL NOT BE CONSIDERED TO BE SPECIAL, INDIRECT, 

INCIDENTAL, OR CONSEQUENTIAL DAMAGES HEREUNDER. 
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10.17 Assignment. This • Agreement may be assigned by, either Party only with the 

written consent of the other; provided 'that either Party May assign this Agreement 

without the consent of the other'Party to any affiliate of the assigning Party with an equal 

or greater .credit rating and with'the legal authority and operational ability -to satisfy the 

obligations of.the assigning Pa'rty under this Agreement; .and provided further that the 

Generator s1a11 have the right to assigrrthiš Agreement, without the consent of t1e TSP, 

for collateral security purpose's-  :to aid in pfoviding financing' for the Plant, provided that 

the Generator will' require any sectired party, trustee or mortgagee .to notify the. TSP of 

any such assignment. Any financing arrangement entered into by the Generator pursuant 

to this Section will provide that Prior to or Upon the exercise of the secured Tarty's, 

trustee's or mortgagee's assignment rights pursuant-  to said arrangement, the seCured 

creditor, the trustee Or märtgagee will nOtify the TSP Of the,  date and particulars of any 

such exercise of assignment right(s). Anattempted assignment that violates this Section 

is void and Meffective. Any assignment Under this Agreement shall not relieVe a Party of 

it's obligations; nor shall a Party's obligations be' enlarged, in whole orrin part, by reason 

thereof Where' required, consent 'to as'signment Will not .be unreasonably withheld, 

conditioned or delayed. 

10.18 Severability. If any provisiOn in this Agreement is finally determined to 'be 

invalid, void or unenforceable by any court having jurisdiction, such determination shall 

nbt inValidate, void or make unenforceal* any other provision, agreement or covenant of 

this Agreement; provided-that if the Generator (or any third-party,,but 'only if such third-

party is not acting' at the direction of the 'TSP) 'seeks and, obtains .such à final 

determination with*respect to any provision of Section 4.1.13,,then none of the provisions 
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of Section 4.1.B. shall thereafter have any force or effect and the Parties rights and 

obligations shall be governed solely by Section 4.1.A. 

10.19 Comparability. The Parties will cornply with all applicable comparability and 

code of conduct laws, rules and regulations, as amended from time to time. 

10.20 Invoicing and Payment. Unless the Parties otherwise agree (in a manner 

permitted by applicable PUCT Rules and as specified in writing in an Exhibit "E" 

attached hereto), invoicing and payment rights and obligations under this Agreement 

shall be governed by PUCT Rules or applicable Governmental Authority. Invoices shall 

be rendered to the paying Party at the address specified on, and payments shall be made 

in accordance with the requirernents of, Exhibit D. 

10.21 Confidentiality. 

A. 	Subject to the exception in Section 10.21.B, any information that a Party 

claims is competitively sensitive, commercial or financial information under this 

Agreement ('Confidential Information") shall not be disclosed by the other Party to any 

person not employed or retained by the other Party, except to the extent disclosure is (i) 

required by law; (ii) reasonably deemed by the disclosing Party to be required to be 

disclosed in connection with a dispute between or among the Parties, or the defense of 

litigation or dispute; (iii) otherwise permitted by consent of the other Party, such consent 

not to be unreasonably withheld; or (iv) necessary to fulfill its obligations under this 

Agreement or as a transmission service provider or a Control Area operator including 

disclosing the Confidential Information to the ISO. The Party asserting confidentiality 

shall notify the other Party in writing of the information it claims is confidential. Prior to 

any disclosures of the other Party's Confidential Information under this subsection, or if 
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any third party or Governmental Authority rnakes any request or demand for any of the 

information described in this subsection, the disclosing Party agrees to promptly notify 

the other Party in writing and agrees to assert confidentiality and cooperate with the other 

.Party in seeking to protect the Confidential.. Information. from public disclosure by 

confidentiality agreement, protective order or other reasonable measures: 

B. 	This provision,  shall:not apply to any information that was or is hereafter 

in the public domain (except as a result of a breach of this provision). 

10.22 Interim Generation Interconnection Agreement for NET Power, LLC. UPon the 

effective date of this Agreement, the Interim Generation Interconnection-Agreement for 

NET Power, LLC, dated March 31, 2016, ,between the Parties (the "Letter,Agreemenr) 
, 

shall be superseded in its entirety by, this Agreement, other than the right of the TSP. to 

the contribution .in aid of construction paid by Generator to the TSP 'thereunder as 

provided herein. 
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Exhibit "B" 
Time Schedule 

1) Interconnection Option chosen by Generator (check one): 
X 	Section 4.1.A. or 	Section 4.I.B 

A) If Section 4.1.B is chosen by Generator, the In-Service Date(s) was determined by 
(check one): (1)  N/A  good faith negotiations, or (2) 	N/A 	designated 
by Generator upon failure to agree. 

2) Generator must provide by April 5, 2016 (`NTP Need Date"), a written notice to 
proceed with design, procurement, and construction of the TIF and provide the 
contribution in aid of construction, as specified in Exhibit "A", Section 4.2 and 4.3, 
(collectively, the "Notice to Proceed"), so that TSP may maintain schedule to meet 
the In-Service Date identified below. The NTP Date shall be the date Generator 
provides such full Notice to Proceed to TSP. The Parties acknowledge and agree that 
the authorization provided by Generator pursuant to the Letter Agreement and the 
payment of the contribution in aid of construction thereunder, together with the 
authorization pursuant to Paragraph 12(B) of Exhibit "C", Interconnection Details, for 
TSP to proceed with the design, procurement and construction of the TIF collectively 
constitutes the provision of the Notice to Proceed by the NTP Need Date and that the 
NTP Date is April 5, 2016. 

TIF In-Service Date: April 5, 2017 

Scheduled Generation Trial Operation Date: The later of: 
a) April 5, 2017; or 
b) 1 month after the TIF In-Service Date. 

Scheduled Generation Comrnercial Operation Date: The later of: 
a) 6 months after the TIF In-Service Date; or 
b) June 15, 2017 

3) The designated TIE In-Service Date, Scheduled Trial Operation Date, and Scheduled 
Commercial Operation Date will each be extended day-for-day for each day that 
ERCOT does not grant outages as required by TSP to perform work that must be 
accomplished to connect the Generator to the ERCOT transmission system. 

4) Due to the nature of the subject of this Agreement, the Parties may mutually agree to 
change the dates and times of this Exhibit B. 
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Exhibit "C" 
Interconnectkin Details 

1) Name: 
	

NET Power:-LLC Project, "MIRAGE Substation" ("Plann. 

2) Point of IntercOnnection LocatiOn 
A) TSP Sysieni side of Generator's 2 dead end structures, identified as "DE01," on 

Generator's draWing number 266-E01, atthe Plant located at 11426 W. Fairmont 
Pkwy, Harris.County, Texas. The Point of hiterconnection is conceptually 
depicted on TSP's "Customer Owned SUbstatiori Line Termination Standard," 
drawing nurnber 004-241-04, contained as part of TSP's "Specification for 
Customer 138 kV Substation Desige fOrind in Exhibit G of this Agreement. 

3) Delivery, Voltage 138 kV 

4) Nurnber and Size of Generating Units 	• 

A) Plant will be comprised of (1) generator with a total net summer rating of 25.5 
MVA with‘15.8 MW of load, a total net rating of approximately 11 MVA 
("Planned Capacity"),-which is projeeted to be the Plant s Net Dependable 
Capability, as• defined by ERCOT Requiements. 

5) Type of Generating Unit 
A) Descriptiop 

1) One (1) Toshiba natural gas fired combirstion turbine 13.8 kV, 30 MVA.. 
The electiic generating unit has its own 138 kV -L 13.8 kV step-hp (main 
power) transformer; with the 13.8 kV winding connected to plant auxiliary 
transformers as well as the units generator through a generator breaker. . 

2) Each step:up,,standby and auxiliary transformer will have a circuit breaker for 
isolation froM tbe TIF. 

Nattiral gas combustion turbine generators 
Description ,Manufacturer Ratiug,  

PSU Transformer 
Voltages 	• 	, 

Type 

01CTG-GEN- . 
001. 	

I Toshiba ,, 25.5 MVA 
nominal 

13.8 kV 	138 kV 
- 

Natural Gas 

B) Generator Unit Data 
1) Electrical characteristics.of Plarit's generating Units shall be in accordance 

with the most recentversion of data that Geneiator has provided to TSP. 

6) Metering and Telemetry Equipment 
A) TSP shall provide and install ERCOT Polled Settlement (EPS) primary and check 

meters, current transformers and associated wiring required for measuring the 
output of the plant generation and for measuring the Plabt electrical load at 
Generator's MIRAGE Substation. "The 138 kV metering current transformers and 
metering potential transformers for the EPS metering of Plantelectrical load shall 
be procbred by TSP and owned, maintained, and replaced by TSP. TSP shall 
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install and maintain the metering system's components in a manner consistent 
with ERCOT Requirements and the PUCT Rules. TSP shall install RS485 
communication circuits between the EPS metering, to measure Plant electrical 
load, and the TSP Supervisory Control & Data Acquisition ("SCADA") Remote 
Teminal Unit ("RTU"). These communication circuits will transfer primary and 
backup meter data to the TSP RTU and EPS metering data will be available to the 
Generator through TSP's RTU in accordance with 6C. TSP will provide a port in 
TSP's RTU for Generator. Generator will provide a port for TSP at Generator's 
RTU. 

B) TSP shall ftirnish a substation Supervisory Control & Data Acquisition (SCADA) 
Remote Terminal Unit (RTU) at the MIRAGE Substation. The RTU will be 
multi-port equipped and operate with protocols compatible with TSP. The RTU 
will be equipped to monitor the MIRAGE Substation as outlined in Paragraph 11 
and control circuit breakers in the MIRAGE Substation. TSP shall also furnish 
the RTU inputs, such as contacts and transducers, in the MIRAGE Substation. 
Selected real-time data of the MIRAGE Substation will be available at TSP's 
RTU for Generator's use. TSP's RTU will be equipped with a MODBUS or 
DNP-3 "Master" communications port for this purpose. Generator shall furnish 
the fiber optic cable between the MIRAGE Substation and the Plant RTU or DCS 
"Slave communications port for this purpose. 

C) Generator shall furnish Plant data to TSP's RTU communication port at the 
MIRAGE Substation as referenced in Paragraph 11 below. The Generator's 
RTU/DCS shall be equipped with a MODBUS or DNP-3 "IVIaster" 
communications port for this purpose. TSP shall furnish the fiber optic cable 
between the Plant and the MIRAGE Substation RTU "Slave communications 
port for this purpose. 

7) Generator Interconnection Facilities 
A) Generator shall construct, operate, and maintain a complete generation facility, 

including, but not limited to, all generators, power system stabilizers, generator 
step-up transformers, protective devices, and other transformers and associated 
foundations„ including the foundations and related appurtenances described in 
8B, the terminating structures, all relays necessary for the protection, 
synchronization and coordination of the generators, generator auxiliary equipment 
and the disconnect switches and foundations at the Point of Interconnection. 
Generator shall use commercially reasonable efforts to cause the generation 
facility to be capable of generating the Planned Capacity. 

B) The Generation unit(s) shall meet all voltage and reactive requirements as 
outlined in the ERCOT Protocols and ERCOT Operating Guides. The electrical 
characteristics of the Generator Interconnection Facilities shall be in accordance 
with the most recent version of TSP's "Specification for Customer 138 kV 
Substation Design." TSP shall assign designations for incoming transmission 
lines, designations for circuit breakers, switches, power transformers, generators 
and the TSP assigned 6-character G1F identification. The Generator's high 
voltage circuit breakers switches, transformers, and certain low side equipment 
shall be identified with TSP's assigned numbers. TSP develops a basic one-line 
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diagram of the GIP that includes theše assigned numbers:TŠP or the Generator 
shall mark these numbers on the GIF equipment. TSP may stencil identification 

-' numbers on GIF equipment and mount signs, labelS', drdWings, telephone 
nurnbers, and instructions on ihe Generator's facilities: The Generator shall use 
CNP:s assigned 6-character GIF identification and equipment identification 
numbers in discussion's Wtith the TSP Real Time Operations System Contröller 
and the Real Time Operations System Scheduler. — 

C) The Generator will construct thetMIRAGE Substation at a 138 kV voltage level 
ag a ihree circuit breafc'er `iing-blis capable ot receiving tWo transmission line 

- • terminal positions, each equipped with transmissión line protective relaying, and a 
third terminal position for generation, provided that it is less than 1200, MW of 
generation. Generatör has requested for the MIRAGE Substation to be 
interconnected aš'a loop:tap substation cemfiduration. TSP has agreed to 
interconnect the'GIF aka 16op-tap substation 'configuration on a temporary basis 

'as described in Exhibit A, Article 2. 	 n, 

D) Generator shall provide tlie 'foundations'for Plant's terminating structures and 
disconnecting devices. Generator shall design and install the Plant's terminating 
structures, dead-end racks, and disconnecting devices. 

E) Generator shall connect its generating Plant ground mat to.Generator's MIRAGE 
S ubstationground rnat if copper in-otection'o'r Cbritrol cable is utiliied. 

F).  Generator shall conneCt its' generating Plant ground mat to TSP's transmission 
tower Static wires at the MIRAGE dead end terminating structures: 

G) Generator shall provide a disconnect switch located on Generator's MIRAGE 
Substation dead-end stiucture for connection to TSP's Sýstem at the Poineof 
Interconnection? 

H) Generator shall provide NEMA four=hole pacIS on disconnect switch at the'Point 
of Interconnection for cOnriection td NEMA four-hole pads on TSP's connecting 
conductors ds described in 8A. 

I) Generator shall provide, or Cause to be provided, an aerial easement, in a form 
acceptable to TSP, as requested by TSP, from TSP's transmission structure to 
Generator's MIRAGE Substation dead end terminating structures, for the' 
MIRAGE Substation. - • 

J) Generator shall Own all protective relays, instrument transformers, except for the 
TSP owned instniment traradrmers used for EPS metering as described in 8B 
below, instrumentation, and-ccintrol equiPment physically located on Plant side of 
the Point of Interconnection., 

8) TSP Interconnection Facilities- 
A) The TSP Inferconnection Fadilities, or TIF, shall consist of the iteifis described as 

equipment to be provided bylTSP in "Centel-Point Energy Sketch of minimum 
required equipment for the NETI Power Temporary 138 kV substation' shown in 
Exhibit F. Additionally, TSP shall furnish, own, and maintain the connection 
from the TSP System to the Point of Interconnection for connection to 
Generator's NEMA four-hole rads on disconhect switch at the MIRAGE 
Substation terminating dead end structure. The T1F also includes the installation 
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of a new transmission structure to extend conductors from the TSP System to the 
Point of Interconnection. 

B) In addition to the EPS meters that TSP shall provide as described in paragraph 6A 
above, TSP shall furnish the 138 kV EPS metering potential transformers (PT's) 
and the EPS current transfoimers (CT's); however, Generator shall provide the PT 
and CT stands and respective foundations, and furnish the secondary conduit and 
cabling for the PT's and CT's. TSP shall install the cable from the PT's and CT's 
to the EPS meter location. 

C) TSP shall develop and install transmission improvements that it determines, in its 
sole discretion, are foreseeable and reasonably necessary to safely, reliably, and 
economically integrate Plant's generation into TSP's transmission system. TSP 
MAKES NO PROMISE, REPRESENTATION, OR WARRANTY AS TO 
WHETHER TSP'S TRANSMISSION SYS l'EM WILL BE FREE OF 
CONSTRAINTS AT ANY TIME, INCLUDING BUT NOT LIMITED TO 
TIMES WHEN THE TRANSMISSION IMPROVEMENTS UNDER THIS 
AGREEMENT ARE BEING MADE OR AFTER THEIR COMPLETION. 

9) Communications Facilities 
A) All facilities provided under TSP's obligations in this Section 9 shall be 

considered part of the TIF. All facilities provided under Generator's obligations 
in this Section 9 shall be considered part of the GIF. 

B) TSP shall order, maintain, and provide at TSP's expense a conununication circuit 
for real-time data transmittal via SCADA equipment from the MIRAGE 
Substation to TSP's Energy Management System. 

C) TSP shall order, maintain, and provide at TSP's expense a communication circuit 
for the EPS meters at the MIRAGE Substation. 

D) Generator shall provide a voice telephone extension outlet at the MIRAGE 
Substation. Such telephone extension outlet shall  be connected to the local 
exchange carrier's telephone system; however, the telephone extension outlet may 
be connected to Planes internal telephone system, provided Plant's internal 
telephone systern is equipped with an unintenuptible power supply system. 

E) Generator shall provide and terminate a fiber optic communication interface 
device on its end of the fiber and TSP will provide and terminate a fiber optic 
communication interface device on its end of the fiber associated with the RTU 
inputs between Plant and the MIRAGE Substation 

F) Generator shall furnish RTU inputs identified in Exhibit "C", Paragraph 11)A) 
from the Plant to the MIRAGE Substation's communication interface point. 

G) Generator shall provide fiber optic communication interface devices associated 
with the RTU inputs between the MIRAGE Substation and Plant. 

H) Generator shall furnish RTU inputs identified in Exhibit "C", Paragraph 11)D) 
from MIRAGE Substation to Planes communication interface termination point. 

I) Generator shall provide fiber optic communication cables of sufficient length to 
connect from Plant to the MIRAGE Substation relay panel. 

10) System Protection Philosophy and Equipment 
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, A) Generator:shall provide all system protectipn equipment as detailed in the 
"CenterPoint Energy Sketch of 'minimum required equipment for the NET Power 
Temporary 138 kV substatioe shown in Exhibit F. 

B) TSP,,will calculate and implement relay settings for the MIRAGE Substation 
transmission line protective relays. 

C) Generator shall assume all responsibility for reclosing the 138 kV circuit breaker 
for the third terminal position for generation, as referenced int above, at the 
MIRAGE Substation terminal. 

D) Generator shall not automatically reclose the 138kV circuit breaker at the 
MIRAGE 'Substation unless the generator unit breaker L100 has operated,to 
disconnect the generator from GSU XT1.. 

E) Generator shall implement local bteaker failure relaying functionality in the 
muftifunction microprocessor 138 kV transmission line protective relays Tor the 
138 kV circuit breaker, L010, at the MIRAGE Substation terMinal. Generator 
may choose to implement the local breaker failure relaying functionality by 
incorporating overcurrent based breaker failure protection and lOw current or no 
current mechanical.breaker status failure protection, or the Generator may choose 
to implement comparable or superior breaker failure relaying funetionality to 
accomplish the local breaker failure relaying flinctionality as prescribed by TSP. 

fl) Inputs to Telemetry Equipment 
A) Generator shall provide to TSP at Generator's MIRAGE Substation the following 

signals originating at Generator's Plant: 
1) rAnalog Signals From Plant , 

Kiloolts for each generator bus (one phase only). 
(ii) Frequency of each generating unit, if available. 
(iii)Net megawatts for each generating unit. 
(iv)Net megavars for each generating unit. 
(v) Data frorn each of the Plant electrical -load EPS meters (auxiliary power 

watts, yals, watt=hr from each meter). 
2) Status Signals From Plant 	 ; 

-(i) Status of selected transmission voltage circuit breakers, generator 
breakers, and two si/vitches that,may impact power flows op TSP's 
Systein. 

(ii) Status of generator automatic voltage regulator (automatic and manual) 
• 'for each generating unit. 

12) Supplemental Terms and ,Conditions 
A) The following drawings are attached ana made a part of this agreement as Exhibit 

"r — Attached Drawings. 
1) Generator's "Main One-Line Diagram for NET Power, LLC,",drawing 

- number 152833-01-E-WIR-NPS-001-01 Revision 2, dated 04-05:16. 
2) Generator's "138 kV Mirage Switchyard Relay and: Metering One Line 

Diagram," drawing number 15049A-1E-1001Revision 0, dated 01-19-16. 

B) Cost kesponsibility: 
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1) Notwithstanding the provisions of Exhibit "N', Section 8.1, the amount of the 
contribution in aid of construction that Generator has paid is specified in 
Exhibit "E", Security Arrangement Details. 

2) The TIF described herein is designed based on the generating capacity 
provided by the Generator. However, the Parties acknowledge and agree that 
the generating facility is a research and development facility utilizing new 
technology and that the generating facility may not be capable of generating 
electricity at the anticipated capacity. 

C) Authorization to Proceed: 
1) Generator hereby confirms the full notice to proceed that was provided in the 

executed Letter Agreement, as referenced in Paragraph 2 of Exhibit "B" of 
this Agreement, authorizing TSP to proceed with the design, procurement and 
construction of the TIF, including, without limitation, work on any required 
transmission system additions, modifications, and any upgrades required to 
construct the TIF. 

D) Clarifications to Exhibit "A" 
1) The Parties agree that at the time of executing this Agreement the references 

to the PUCT Rules contained within certain definitions set forth in Exhibit 
"A", "Article I. Definitions" have the meanings ascribed to such terms as 
established in the current PUCT Rules. The Parties recognize that the PUCT 
Rules are amended from time to time by the PUCT. The parties also 
acknowledge that ERCOT issues ERCOT Requirements in which terms are 
redefined from time to time. When the PUCT Rules or ERCOT Requirements 
are amended and terms defined in Exhibit "A", "Article 1. Definitione are 
affected by such amendments, the Parties agree that such terms shall have the 
meanings as amended by the PUCT or ERCOT. The term "System Security 
Study" shall have the same definition as "Security Screening Study" in the 
ERCOT Requirements. 

E) Miscellaneous 
1) Each Party shall be solely responsible for keeping itself informed of, and 

understanding its respective responsibilities under, all applicable North 
American Electric Reliability Corporation ("NERC") Standards and ERCOT 
Requirements and all valid, applicable laws, rules, regulations and orders of, 
and tariffs approved by, duly constituted Governmental Authorities. 

2) Generator shall provide, or cause to be provided, access roads to the TIF, and 
the access roads will be maintained, or cause to be maintained, by Generator 
for the duration of this Agreement in such a manner and condition to allow 
passage of heavy utility vehicles. 

3) Each Party's personnel, contractors, subcontractors, and agents shall abide by 
and comply with the other Party's reasonable safety requirements and 
procedures while in areas designated as under that other Party's control. 

4) In the event that Generator's personnel, contractors, subcontractors, or agents 
cause delays in the work schedule of TSP, Generator shall reimburse to TSP 
the additional costs associated with such delays within 30 days of receipt of an 
invoice for such costs. 
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5) Generator agrees that identification of any stability or oscillation condition 
that rnay affect Generator's Plant, and implementation of any associated 
protective measures, are the sole responsibiiity of Generator. 

6) .ERCOT Requirements.-- 
(i) Unless expressly statedrherein, where the ERCOT Requirements are in 

conflict with TSP's specifications or procedures, the ERCOT 
Requirements shall prevail. 

(ii) ERCOT requirements currently require installation of power system 
stabilizers on generators. 

(iii)Prior to commercial operation, ERCOT may verify that the Generator is 
meeting ERCOT Requirements, including complying with reactiVe 
standards, the provision of accurate stability models, and the installation 
of power system stabilizers, if required. Failure to meet these ERCOT 
Requirements may result in delays to commercial operation. 

- Additionally, ERCOT reCommends that wind farms fulfill the 
NERC/FERC under-voltage ride through capability,requirements. 

7) All generator data, including data for 4abi1ity studies (transient and voltage) 
and suinynchronous resonance data, as required by the ERCOT 
Requirernents, shall be provided to ERCOT and the TSP before commercial 
operation. This data shall be updated when the Plant begins cornmercial 
operation. Any updates to this infOrmation will be provided within 60 days to 
ERCOT and the TSP as changes or upgrades are made during the life of the 
Plant. This requirement applies to all future owners of the Plant. The 
Generator and any future owners of the Plant shall comply with these data 
requirements along with all applicable NERC Standards. Such Standards are 
subject to change from time'tò time, and such changes shall automatically 
become applicable based upon the effective date of the approved chano. 

1 3) Special Operating Conditions, if any, attached: None. 

1 4) Cost Estimate Differences, if applicable: 
A) The difference between the estimated cost of the TIF under 4.1.A ($ N/A 	) 

and the estimated cbst of the TIF under 4.1.13 ($ 	N/A 	) is: 	N/A  , if 
applicable. 
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Exhibit "D" 
Notice and EFT Information of the ERCOT Standard Generation 

Interconnection Agreement 

 

(a) All notices of an OPERATIONAL nature shall be in writing andIor may be sent between the Parties 
via electronic means including facsimile as follows: 

 

 

If to NET Power, LLC 

Net Power, LLC 
Attn: President 
11426 West Fairmont Parkway 
LaPorte, TX 77571 
24 Hour Telephone: (281) 842-5208 
E-mail: Daniel.RavWexeloncoro.com  

 

If to CenterPoint Energy Houston Electric, LLC 

CenterPoint Energy Houston Electric, LLC 
Attn: Real Time Operations 
P.O. Box 1700 
Houston, Texas 77251 
24 Hour Telephone: 713-207-2393 
Operational/Con firmation Fax: 713-207-2349 

 

 

(b) Notices of an ADM NISTRATIVE nature* 

   

 

f to NET Power, LLC 

 

f to CenterPoint Eiiergp Houston Electric, LLC 

 

 

NET Power, LLC 
Attn: President 
11426 West Fairmont Parkway 
LaPorte, TX 77571 
Phone: (281) 842-5208 
E-mail: Daniel.Rayeexeloncorn.com  

 

CenterPoint Energy Houston Electric, LLC 
Manager, Transmission Accounts 
P.O. Box 1700 
Houston, TX 77251 
Phone: 713-207-7617 
Fax: 713-207-9122 
E-mail: lesli.cumm ings(i4CenterP2IntEnergy.com   

 

 

) Notice for STATEMENT AND BILLING purposes: 

 

 

If to NET Power, LLC 

 

If to CenterPoint Energy Houston Electric, LLC 

 

 

NET Power, LLC 
Attn: President 
11426 West Fairmont Parkway 
LaPorte, TX 77571 
Phone: (281) 842-5208 
E-mail: APinvoicesexeloncorp.corn, 

Michaelsitneltotaexeloncoro.com  

 

Accounts Payable 
P.O. Box 1374 
Houston, TX 77251-1374 
Phone: 713-207-7888 
Fax: 713-207-9986 
E-mail: AP.invoices(c4centernointenergy.com  
Mark Invoices with WF022096 

 

 

(d) Information concerning ELECTRONIC FUNDS TRANSFERS: 

 

 

lf to NET Power, LLC 

 

If to CenterPoint Energy Houston Electric, LLC 

 

 

Bank of America 
100 N Tryon Strect, Charlotte, NC 28202 
ABA routing number (ACH): 071000039 
ABA routing nuinber (Wire): 026009593 
For credit to: Exelon Generation Company, LLC 
Account No 5800392176 

 

Chase Bank of Texas 
Houston, Texas 
ABA No. 113000609 
For credit to: 
CenterPoint Energy Houston Electric, LLC 
Account No. 0010-097-0798 
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Exhibit "E" 
icuHty Airangement Details 

Contribution in Aid of Construction 

1) Contribution in Aid of Construction: 
A) The fotal estimated project cost to construct the TIF as described in Exhibit "C" is 

$1,469,000 ("CIAC Amount"). 
B) Pursuant to the Letter Agreement, Generator has provided, by wire transfer or other 

mutually agreeable method, to TSP the CIA'C Amount,"in the form of U.S. dollars. Such 
payment cOnstitutes payment of the CIAC Amount hereunder. TSP acknowledges and 
agrees that this payment satisfies Generator's Obligations under Exhibit "N', Article 8, 
Paragraph 8.3 Financial Security Arrangernents, to secure payment of Generator's 
obligations outlined in Exhibit "A", Article 2 and Generator's obligations under this 
Exhibit E. 

2) Reconciliation of CIAC Ainount and'Actual TIF Costs 
A) Generator shall be responsible for all actUal and documented costs reasonably incurred by 

TSP in the completion of constructing the TIF, including the fully allocated direct and 
indirect costs, applicable overheads;any applicable incorne tax gross-up, out-of-pocket 
third party costs, and expenses of constructing the TIF (the "Actual TIF Costs") in 
accordanCe with the terms Of this Exhibit "E". 

B) Any difference, over or under, between the CIAC Amount paid by Generator and the 
Actual TIF Costs will'be reconCiied, by reftind payment or additional billing, as set forth 
herein. Promptly following the TIF In-Service Date, TSP'shall provide a reconciliation 
statement to Gpnerator that shall include, in reasonable detail, a reconciliation of the 
CIAC Amount and the Actual TIF Costs, the calculations and basis for determination of 
the ActUal TIF Costs, and reasonable supporting information and documents. If the 
CIAC Amount is greater than the Actual TIF Costs, TSP shall pay the difference to 
Generator, and if the Actual TIF Costs are greater than the CIAC Amount, Generator 
shall pay the difference to TSP, which payments shall be made within sixty (60) days 
after receipt of the reconciliation statement by Generator, subject to Generator's right to 
dispute and a Party's right to withhold payment as set forth herein. In the event 
Generator disputes.any portion of the reconciliation statement, Generator must provide 
written notice thereof to TSP within sixty (60) days after Generator's receipt of such 
reconciliation statement, and such notice must include, at a minimum, (i).an identification 
of the amount disputed, and (ii) a description in reasonable detail of the basis for 
Generator's dispute. The reconciliation statement delivered by TSP to Generator under 
this Exhibit "E" is final, and Generator forever waives its right to challenge it, unless 
Generator provides a notice of dispute within sixty (60) daYS aftei Generator's receipt of 
such reconciliation statement. TSP shall work reasonably and cooperatively with 
GeneratOr tnresolve any dispute for whi'ch notice was timely given and shall provide 
such supporting documentation and back-up to Generator as reasonably requested. 
Furthermore, Generator shall provide such documentation within its possešsion 
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supporting its dispute as reasonably requested by TSP. The Party required to make 
payment of a reconciliation amount hereunder shall be entitled to withhold payment of 
any portion of such reconciliation amount disputed in good faith by Generator pending 
resolution of such dispute; provided that such Party shall pay the undisputed portion of 
such reconciliation amount when due. 

47 	 16903985v.4 	
48 



MoT 

rtf.  

T 

PLC VA 
kelai-A; 

• 

CenterPoInt Energy 
nen* transmission line 

-CAW' 

• 
(tF3 weft 
and abet,  

7..P11-4_ 

DS 

iterrenal DS? 

mslarmat 
Der 

astarE 
Rs'kr F,. 

.OSUTII 

, ma KIM him a eemilnuous current ratalg of 4000A mledmuin 

'NET Power 'TEMPORARY 136 kV suhst at inn 

CenterPoint Energy Contract # INTI 6-1 19A 

Exhibit "F" 
CenterPoint Eneegy Sketch of ininimum required equipment for the NET 

, 	Power Temporary 138 kV substation 

CenterPoint Energy 
Sketch of minimum-  required equipment for the 'NET Power TEMPORARY 138 kV substation 

9-4-2015 D. Sevclk (CNP) 

inon-rao' Overall Custemer136 IN !Substation 
With 2 Circuit SwItcberej Transformer & t Moult Breaker  

eireuR *whetter 
eireult breaker 

175. dilemma switch 

AO <ireful breaker, dieeonnoct seethes and circuit sidlehers are normally closed. 
Clreuff &rather( are required to be Installed 11 the Conaguration shown. The 
'Clneue Stiffener( art uved tor Manual sseliclang Of the tranarrasslon fine 
cottons. 

Semple BOM (Rot for eneineer Me or mocurementir  
TrinsmIlsron ftne protecthe relays 1A' VI. SE1.421 relay and SEI.-411t relay, respectr,ely. 

2, Power line carnet transceivers pit 	- &meta UP LC-II trartsseiver . 
5. Power line corner Me tuner lay -TrenCh style A9S14. 
A. Power lme carrio ceopling capacitor ICCI• Trenth Style TECF•14S), 
S. Power tine CilWitr Writ trap WO-Trench or latt, tortestron Vacua raffst te be determined DP 
others, 63,000 A short time Rt.45 symmetrical empties. 0.265 mdigienries main coil inductance held 
adjustable single frequency, 90•300 Utz, 1000 onms. 
6. Carrier 	cable leg connection between line tuner and COUAbng can citor IsanriG.t 
Stranded, 5k1r, 01.0. MV-90 dry RV, non-shiebled, Type C, single conductor. Cuumner shall 
determlne the length or the table required) 
7. Carrier Coaxill Cable (r_g. connection between Me kre tuner and tite power, line Carder 
transceiver) Type 1144/11,11 AWŠ, stranded )7ile) bare torpor, rblyetralens metecrdc, 50 ohm 
nominal impedance, with polyethylene outer jacket. )tlOt. Ilan alternate cable is wed. an Outer 
(acket Mth -Eva ear or 'Outilianchor eater resistance charecterotsc is required — PVC Jacket is 
not acceptable. Customer shall determine the le nth of the cable required ) 
&Circuit breaker IC8) • COAtinuOUS tillrtAt riling to be chtermmed be others. three phase 
symme snort short °MISR intorruptInt CalsablinY ist 63 EA ems sTrnmellicel• 

Disconnect switches (ttS) - 4,000A continuous (unless otherwise hal:sten 164 kb peak 
'w1Mistlind minimum. 
10. Surge arresters ISA)- es kV mirumum MCOV, minim= required ntergy absorption caret:tarty 
is 7 kllojauksj LV of MCOV eating„ the minimum required pressum rebel' capability is 63 PA rm.; 
symmetrical 
IL Citarrt MitclInri ICS). 4,000 A contintrow. 1E4 kA peek wIthsty rid minimum_ 

Other miscellaneous P&L devices 0 e Panel meter to observe trensMis siren voltage 6. 6$1.1Tr0 
MW/Etrar -Same meter, P1.11306. Circint breaker control switches for 13S kV &Mit breaker for 
alp/close control, loCkOut relrys associated whh local breaker failure mlnytng -ElectroswItch type 
Wei , 

Fellinnlellt that tenterfoint Entree would ormAde  

A. 158 kV EPS metering potentle transformers (PTO and EPS cement TlintfOlTflert (0%)110Wearlar. 
the owner of the subststronls responsible for prowdout PT & CT stands, sera/volt:UMW grid 
cabling Muer CRP will Install obit to EPS meter location). 
8 EPS meters. 
C. Pbcr OPIK cables 
D. SCADA RTU 

16903985v.4 
49 



SPECIFICATION 

FOR 

CUSTOMER-OITNID BB kV SUBSTAITON DESIGN 

w 
CeitterPoint 
&argil 

ELECTRIC ENGINEERING DEPARTMENT 

P.O. BOX 1790 HOUSTON, TEXAS 77251 

REFERENCE DRAW/NGS: Latest revision of 
CenterPoint Energy 004-241-04, Customer-Owned Substation Line Termination Standard 
CenterPoirst Energy 171-190-06, De*ign Criteria 138 kV Standard lattntment Transformer Stand, Sh's 
1 and 2 
CenterPoint Energy 581-500-01, 138 kV Potential Transformer Sckematic and Wiring Diagram 

REFERENCE DOCUMENT: Latest revision of 
CenterPoint Energy Transmission A. Substation Outage and Clearance Coordination Proce&nes 

REFERENCE SPECIFICATIONS: Latest revision of 
CenterPoint Energy 007-400-02, Specification for Remote Telernetry of a Custaner-Omned Facility 

REFERENCE STANDARDS: Latest revision of 
AASETO 	 IEEE C57.13 
AISC, "Manual of Steel Construction 	 IEEE C2 (NESC) 
ASCE 10 	 IEEE 80 
ASCE 113 	 /HEE 519 
ANSI C12.1 	 TFPP 837 
ANSI C37.32 	 IEEE 1119 
IEEE C37.06 	 IEEE 998 
IFF7 C37.04 	 IEEE 142 
IEEE C37.40 	 WEE 1453 
IEEE C37.60 	 NEMA CC 1 
IEEE C57.12.00 

1$ 	1146-2015 
14 	7-22-2005 
PIO 'DATE 

Upthres 	 Vex Var DRS 
amp to 4000A ant other opiates vox Vic DRS 
Man REVISED 
	

EY Ca_ AP? 

warrntn 	4/0174 E. C. Reid 
CHECKED 	471(VI4 L G. Pend 
APPROVED 7/17/74 

110 

aninatrommatcy 
HOUSTON, TEXAS  

Pa 	1 of 46 
C S. Kayser 

SPECIPICA Pik 007 231 14 

CenterPoint Energy Contract # INT16-119A 

Exhibit "G" 
Specification for Customer 138 kV Substation Design 

1 	 16903985v.4 
50 



CenterPoint Energy Contract # INT16-119A 

Exhibit "H" 
Outage and Cleaiince CoordinatiOn Procedure 

CenterPoint  
Energy 

Transrnission 
• Substation 
Outage and 
Clearance 

Coordination 
Procedures 

Real Time,Operations Department 

Revised May 3, 2016 

16903985v.4 

51 



SPECIFICATION 

FOR 

REMOTE TELEMETRY OF A CUSTOMER OWNED FACILITY 

4110  CenterPokt  

ELECTRIC ENGINEEIUND DEPARTMENT 

P.O. BOX 1700 HOUSTON, TEXAS 77201 

REFERENCE DRAWINGS: 1.222O5L Revieleas of 
CentorPoint Energy, CNP Drawing NraiSC-00/-400-01 SH.S. 
Cente•Pont Ens; gy, Substation Telecom Board Design. 
Centeftnt Energy: Cabinet Instillation 

REFERENCE SPECIFICATIONS: Latest Revisions of 
CenterPoInt Energy. CNP &peal:Mon No. 007-231-14, Customer 13816/ Subrdation 
DeeVri. 

REFERENCE DOCUMENTS: Latest Revisions of 
Cenietroint Energy Trarlatnission & Substation Outage end Clearance Coordination 
Pr000duros. 
CeiterPolnt En arcni Su bstation IFC Process, 

a 
7 

a 
NO 

CoriterPoInt Energy 
Houster Elootaa 

*NITER 12rxm3 	CW. Mosoosiam 
meals? 
10.22a7 

12=12 

DATE 

fit 	4,14V If 2 2. 2 	 CVAI 

FON446 fte2404(1.2, Ow 2 4 %OZ. 
12,au4z1FNIi 

ner 
TV7 MOB 

CHECKED 1ZaUltl 	H M, Socrosi 
APROVEO 1=103 	MW, Fueett 

/UAW Cšo.2., 6, 6, 7, ri; 1,2 	 CaStol 

NEVOION 	 BY OH twr 

Poze1o9s 
SPC poi too I 02 

CenterPoint Energy Contract # INT 1 6-1 19A 

Exhibit "I" 
Telemetry Specification 

16903985v.4 

52 



CenterPoint Energy Contract # INTI6-119A 

• Exhibit "J" 
Selected Drawings 

1) Generator's "Main One-Line Diagram forNET Power, LLC," drawing number 152833-01-
E-NIR-NPS-001-01 Revision 2, dated 04-05-16. 

2) GeneratOr's "138 kV Mirage Switchyard Relay and Metering One Line Diagram," drawing 
number 15049A-1E-1001Revision 0, 'dated 01-19-16 

16903985v.4 

53 



SPECIFICATION 

FOR 

CUSTOMER-OWNED 138 IN SUBSTATION DESIGN 

Ak CenterPaint 
Ener9Y 

Fr FCTRIC ENG1NEERENG DEPARTMENT 

P.O. BOX 1700 HOUSTON, TEXAS 77251 

REFERENCE DRAWINGS: Latest revision of 
CentexPoint Energy 004-241-04, Customer-Owned Substation Line Termination Standout 
CenterPoint Energy 171-190-06, Design Criteria 138 IN Smadard Instrument Transfonner Stand, Sb.'s 
1 sad 2 
CPoo•rPoint Energy 581-500-01, 1381N Potential Transformer Schematic and Wiring Diagram 

RUERENCE DOCUMDIT: Latest revision of 
Centerfoint Energy Transmission & Substation Outage aud Clearance Coordination Procedures 

REFERENCE SPECIFICATIONS; Latest revision of 
CenterPoint Energy 007-400-02, Specification for Remote Telemetry of a Customer-Owned Facility 

REFERENCE STANDARDS: Latest revision of 
AASHTO 	 IEEE C57.13 
A1SC, "Manual of Steel Constmction" 	 IEEE C2 (NESC) 
ASCE 10 	 IEEE 80 
ASCE 113 	 IEEE 519 
ANSI C12.1 	 IEEE 837 
ANSI C37.32 	 IEEE 1119 
IEEE C37.06 	 FFF 998 
IEEE C37.04 	 IEEE 142 
IEEE C37.40 	 IEEE 1453 
IEEE C37.60 	 NEMA CC 1 
IEEE C57.1100 

CENEERPOINE ENERGY 
HOUSTON, ThEAS 

warrram 49/74 B. c.1166 
CHECKED 4110174 Pond 

15 11-16-2015 Updates Vex Ver DRS APPROVED 7117174 C S. Nom 
7-22-2005 Clomp tss 40110A and ober updates I l

a
ls; ar DRS Pare I oUS 

DATE ITESISILEVIRED 4 

CenterPoint Energy Contract # INTI6-119A 

Exhibit "G" 
Specification for Customer 138 kV Substation Design 

16903985v.4 
54 



Table 'of eontents 

1. SCOPE 	  3 

2. 'GENERAL 	  3 
« 

3. CENTERPoINT ENERGY SYSTEM CHARCTER1STICS  	4 

4. ELECTRICAL DESIGN CRITERIA 	  5 

5: STRUCTURAL AND MECHANICAL DESIGN CRITERIA 	 13 

6.
, 
 _SITE CRITERIA 	  ' 16 

7. HIGH VOLTAGE EQUIPMENT, 	  , 18 

8. CONTROL CUBICLE 	  22 

9. METERING EQUIPMENT 	  23 

10. FUSING AND CONNECTION OF PROTECTION ANij CONTROL AND*METERING CIRCUITS 	 4 	 , 27 

11. PROTECTIVE RELAYING F6R HIGH VOLTAGE: (138 KV) 	  28 

12. REMOTE TELEMETRY 	  33 
• 

13. GENERAfION 	  33 
• 

14. DRAWING AND DOCUMENTATION COMPLIANCE REVIEW AND COMMENTS 	 34 

15. EQUIPMENT INSTALLATION 	  36 

16. REQUIRED TESTS AND,INSPECTIONS 	  37 

17. RECOMMENDED TESTS AND INSPECTIONS 	 
R ,  

39 

REFERENCE DRAWINGS 	• 41 

CENTERPOINT ENERGY 
HOUSTON, TEXAS 

WRITTEN 4/9/74 E. C. Reid 
CHECKED 4110/74 L. G. Pond 

15 11-16-2015 Updates Var Var DRS APPROVED 7/17/74 , C. S. Kayser 
14 7-22-2005 Change to 4000A and other updates Var Var DRS Page 2 of 45 
NO DATE ITEMS REVISED BY CH APP SPECIFICATION NO. 	007 	231 	14 

55 



1. SCOPE 

1.1. This specification covers design criteria for a customer-owned 138 kV substation connected to the 
CenterPoint Energy Houston Electric, LLC (CenterPoint Energy) 138 kV transmission system. This 
specification is intended to apply to a new customer-owned substation or expansion of an existing 
customer-owned substation. However, the information in this specification may be applicable when 
equipment in an existing customer-owned substation is being replaced or modified. 

2. GENERAL 

2.1. A customer that is approved by CenterPoint Energy to receive service from the CenterPoint Energy 138 
kV transrnission system is required to provide a substation capable of accepting that service from 
CenterPoint Energy. The customer-owned substation becomes an integral part of the CenterPoint 
Energy transmission system network and the Electric Reliability Council of Texas (ERCOT) and, 
therefore, can have a significant impact on overall system reliability. The customer is obligated to meet 
present CenterPoint Energy design criteria and modify the customer-owned substation in the future as 
the CenterPoint Energy transrnission system continues to evolve. When deerned necessary by 
CenterPoint Energy, changes rnay be needed to conform to industry standards, transtnission system 
characteristics, CenterPoint Energy practices, and technological advances to maintain reliability or 
meet future reliability requirements. 

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

23. This specification is not intended to be totally comprehensive. To ensure the efficient coordination 
between CenterPoint Energy and the customer during the design and construction of the customer-
owned substation, CenterPoint Energy requires that engineering documents be submitted to 
CenterPoint Energy for review before certain equipment is ordered or construction begins.  All items 
requiring CenterPoint Energy review are listed in Article 14 of this specification and shall be submitted 
in writing to the designated CenterPoint Energy representative. 

2.4. Any deviations from this specification or project drawings reviewed by CenterPoint Energy require 
written acceptance from CenterPoint Energy. 

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

2.6. Unless otherwise stated in this specification: 

	

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

	

2.6.2. 	CenterPoint Energy will not verify, or correct, point-to-point wiring drawings for the customer 
—owned substation. 
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CenterPoinf Energy requires specific tests which are to:be conducted by the customer to verify 
the proper operation and coordination of the customer-owned substation protection and control 
equipment (see Article 16 of this specification). 

2.7. CenterPoint Energy reserves the right to refuse to energize any customer4owned substation which fails 
to meet this specification. 

2.8. The custoMer Will coordinate the energization and operation of their high voltage facilities with 
CenterPoint .Energy's 'Real Time Operations (RTO) Department per CenterPoint Energy's 
"Transmission & Substation Outage and Clearance Coordination Procedures" document. 

2.9. During energization of new or existing equipment, the, customer shall not disable a single level, or 
multiple levels, of protection that results in no protection ,for an energized element, such as, a 
transmission line, high voltage bus, or transformers. 

	

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

, 

	

2.9.2. 	The customer shall immediately notify the RTO System Controller (281-894-0491) of a 
protective relay that is not functional (such as 'a "CPU Failure alarm) or when a protective 
relay is found powered down, or out of service (such as not enabled), for an energized element 

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

2.11. BecAuše the customer-owned substation liecomes an' s  integral part of the CenterPoint Energy 
transmission system network, CenterPoint Energy require§ access to the astomer-owned substation 
and CenterPoint Energy right-of-ways 7-clays-a-week, 24 hours-a-day, 365 days-a-year. Site access, site 
operating 'procedures and , road Access to the custorner-owned substation by CenterPoint Energy 
personnel should be considered when dete?mining the substation location. 

2:12. When terminal blocks and other connections permit, ring tongue lugs shall be used instead of spade or 
stab-on lugs. 

3. CENTERPOINT ENERGY SYSTEM CHARACTERISTICS 

3.1. CenterPoint Energy's phase rotation is designated C-B-A counterclockwise and the customer shall 

phase equipment "accordingly. Conn6ction of the -customer's , H1-H2-H3 power transformer leads to 
CenterPoint Energy's C-B-A, B-A-C or A-C-B phases, respectively, is recommended. 

3.2. The CenterPoint Energy nominal system voltage is 138kV (1,-L)/79.7kV (L-e) +/- 5%. Actual steady-
state operational voltage varies around the CenterPoint Energy transmission system network, but 
facilities with a means to regulate the .438 kV transmission system are,  typically used to control the 
voltage to be no more than approximately 142 kV (L-L)/82 kV (L-G) to provide a margin from the 
maximum 145kV (L-L)/83.7 kV (L-G). Dynamic cOnditions May be encountered which result in 
voltage exceeding this range. For the purpose of the design arid rating of the substation and equipment, 
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V=50% 

WAIR/nil  

4 	 

A 

12 cycles 

it shall be assumed that the maximum continuous negative sequence component of the voltage at the 
138 kV bus is 2% of the positive sequence voltage. See Sub-Articles 3.4, 3.5, 4.7 and 7.1.4 of this 
specification for additional relevant information. 

3.3. Only instrument transformers, surge arresters, station service voltage transformers, generator step-up 
transformers and autotransformers are allowed to be connected phase-to-ground on their 138 kV 
primary terminals. 

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

3.5. The "voltage dip ride-through" design criteria, that CenterPoint Energy suggests the customer utilize 
when designing and selecting process and control equipment is illustrated in Figure I (Note: This design 
criteria does not supersede any regulatory voltage ride-through requirements). 

"V" represents the phase-to-neutral voltage at the customers "load side of a delta-
wye transformer for a phase-to-ground fault at the "high-side of the transformer. 

Figure 1 
3.6. Multiple-shot, staggered, voltage-supervised, automatic reclosing is utilized on the CenterPoint Energy 

transrnission system. The first automatic reclosing attempt for a CenterPoint Energy transmission line 
typically occurs approximately one second after the fault has cleared. The number of automatic 
reclosing attempts varies, but the total duration of the automatic reclosing sequence is typically one 
minute. The customer shall coordinate operation and protection of electric motors, computers and 
other equipment accordingly. 

4. ELECTRICAL DESIGN CRITERIA 

4.1. The minimum acceptable electrical design characteristics for 138 kV facilities and equipment are listed 
below: 
Transformer winding impulse level 	550 kV BIL 

Bus and switch insulators, and apparatus 650 kV BIL 
bushings (i.e., circuit breaker bushings, 
transformer bushings, coupling capacitors, 
capacitive voltage transformer's (CVT), 
current transformers (CT), potential 
transformers (PT), surge arresters etc.) 
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impulse level 

Bus and switch insulators leakage distance 

Apparatus bushing leakage distance (circuit 
breaker bushings, tratisformer buShines, 
CVT, CT, PT, surge arresters etc.) 

Phase-to-grand clearance 

Phase-to-phase bus spacing (including 
vertical , spacing at -  crossover point of high 
and low bus) 

Phase-to-phase horizontal spacing (center 
line to center line) al incinning line dead:-
end structure 

132 in. leakage distance (equivalent ,to extra creep 650 
kV BIL or 750 kV BIL). Additionally, insulators inay 
require :coating in some areas of the system to 
Minimize the likelihood of flashover. 

92 in. creep (equivalent to 650 kV BIL — light 
contamination levels). Additionally, apparatus bushings 
may require 'coating' in sorne areas of the system to 
minimize the likelihood of flashover. 

52 in. (metal to metal) 

63 in. (Metal to metal) 

144 in. (regardless of the line angle) = 

4.2. An air insulated bustorrier-owned, substation configured in a 'ring bus', 'double-breaker, double-bus' or 
'breaker-and-a-half arrangement equipped with transtnission line'protective relaying ("full loor) or 
an air insulated'custorner-owned substation configured in a 'loop line tap' arrangement without 
transmission line protective relaying (loop tap") are allowed by CenterPoint Energy (see Figure 2 
through Figure 7). 	- 

4.3. Based on the customer-owned s(ibstation configuration, equipment in the substation that is subjected to 
transmission line load flow current (circuit breakers and discomiect switches, bus work, conductors or 
any serieS-connected, current carrying deviees, such as, free-standing current transformers, protective 
relays, instrumentation, or hardware, within the ring bus or transmission line breaker-and-a-half bay) 
and incoming transtnislion line positions (transmission line disconnect switches, line traps, etc.) shall 
have a continuous current rating of 4000 A minimum and shall have an oVerIoad capability of 110 
percent of rated current for 2 hours, unless otherwise spebified by CenterPoint Energy. The equipment 
in the custorner-owne& substation that is not subjected to tranStnission line load flow current is not 
required to be 4000 A minimum. However, operational scenarios associated with certain equipment 
outages could exist that would result in transmission line load current flowing on customer internal 
lines or buses (customer site internal 'loop line' or customer site internal 'loop buS') and potentially 
overload the custoiner's equipinent if it is rated less than 4000 A. Therefore, CenterPoint Energy 
suggests that any customer site internal 'loop Iine and customer site internal 'loop bus' (except 
customer site internal 'radial' line or customer transformer,bus connections) be 4000 A minimum (see 
Figure 2 through Figure ,7). Pot' customer-owned substations connecting to four or more ,CenterPoinr 
Energy 138 kV transmission lines, contact CenterPoint Energy for the required equipment rating. 
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Alternative 'a customer 138 kV substation Mom tark 
2 circuit switchers with 1 or 2 transformers and circuit breakers 

CS = circuit switcher 
CB = circuit breaker 

DS = disconnect switch 

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

L. 

All disconnect switches only have arcing horns. Circuit switchers are 
required to be installed in this configuration. The circuit switchers are 
used for manual switching of the network transmission line sections. 
*if two transformers are installed then this disconnect switch is installed 
and is 'normally closed'. 
** 	For substation arranged for future "full loop" service, the 138 kV circuit 
breakers that will be in the substation loop' shall have a continuous 
current rating of 4,000 A (see figures 3 to 7) 

Figure 2 
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load flow 
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ci 
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CenterPoint Enerdy 	 CenterPoint Energy 
network transmission line 	 network transmission line 

Alternative 13 cuitomer 138 kV subitation Moon taril 
2 drcuit breakers with 1 or 2 transformers  

CB = circuit breaker 
DS = disconnect switch 

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

All disconnect switchei only have arcing horns. Circuit switchers are not 
used for manual switching of the network transraission line sections in this 
configuration. The circuit breakers are used for manual switching of the,  
network transmission line sections. 
* lf two transformers are installed then thls disconnect switch is installed 
and is 'normally open'. 

Figure 3 
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CenterPoint Energy 	 CenterPoint Energy 
network transmission line 	 network transmission line 
	> 	 < 	 > 

Alter ative 'e customer 138 kV substation Null loop") 
3 circuit breakers with 1 or 2 transformers  

CB mi circuit breaker 
DS ••:.. disconnect switch 

1•01•11ft Must have a continuous current rating of 4000 A minimum 
Can be less than 4000 A 

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

Figure 4 
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CB = circuit breaker 
4 DS = disconnect switch 

- Must have a continuous current retina of 4000 A minlinum 
— Can be less than 4000 A 

CenterPoint Energy . 	 CenterPoint Energy 
netWork transmission line 	. 	 network transmission line 

1 

Ti 	 T2 

Alternative '41 custoMer 138 kV sLibstation Null loop") 
4 circuit breakers with 2 transformers 

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

Figure 5 
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Jo. 
< 	 ..P 
CenterPoint Energy 
network transmission line 

transmission line 
load flow 

DS 

	 O. 
4 	> 
CenterPoint Energy 
network transmission line 

Alternative e customer 138 kV substation Null looV) 
4 circuit breakers with 2 transformers  

CS = circuit breaker 
DS = disconnect switch 

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

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

Figure 6 
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T1 T2 

customer site 
internal 'loop tine' 

DS 

t 	possible 	f v transmission line / 
\ 	load flow / 

•iiii 	.0 •ift, ii—. ... I
cuatomer site 
internal 'loop line' 

4 

DS 

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

CenterPoint Energy 	 CenterPoint Energy 
network transmission line 	 network transmission line 

Any customer connection from the "full loop" substation or "loop tap" 
substation to the customers transkirmers, customer buaes, oCcustomer 
lines (i.e, custoMer plant internal 'loop lines', etc.) are not required to be 
4000 A minimum. However, operational scenarios after a Scheduled- 
outage of equipment In a'customer substation could exist that would result 
in transmission line load current flowing on customer site internal lima or 
buses (customer site internal 'loop line or loop bus') and potentially 
overload the customers equipment if it is rated less than 4000 A. 
Therefore, CenterPoint Energy suggests that any customer site internal 
'loop line' and customer site internal 'loop bus' (except customer site 
internal 'radial' line or customer transformer bus connection) be 4000 A 
minirnum. 

Figure 7 

4.4. The 138 kV customer-owned substation shall be designed for a short circuit current of 63 kA rms' 
symmetrical, with X/R ratio of 15, unless otherwise specified 1:13'T CenterPoint Energy. 

4. 5. The application of 'key interlock sSrsterns are not permitted on customer-owned substatien 138 kV 
equipment. 

4.6. The customer's connected lo'ad and equipment shall be' designed and operated to' adhere to the' 
recommended harmonic limits of IEEE 519 and limits of voltage fluctuations and associated light 
flicker of IEEE 1453. 
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4.7. The customer shall not, without CenterPoint Energy's consent, connect or operate equipment that 
produces voltage fluctuations, interference or distorted wave forms that adversely affect service to 
other customers or that may be detrimental to the CenterPoint Energy transmission systern. Such 
equipment includes, but is not limited to, motors, arc furnaces, capacitor banks, etc. The customer is 
obligated to provide load and equipment information (i.e., load rnagnitude, peak toad, load profile, 
amount of self-serve generation, load characteristics, motor starting data, load increase) for CenterPoint 
Energy interconnection study and development of interconnection requirernents. CenterPoint Energy 
may require the installation, on customer's side of the meter, of suitable apparatus or other equipment 
designed specifically to reasonably limit such adverse effects. 

4.8. The customer-owned substation ground rnat shall be designed for a short circuit current of 63 kA rrns 
symmetrical with X/R ratio of 15 and duration of 0.25 seconds and comply with IEEE 80 and IEEE C2 
(NESC). Ground mat connections shall comply with IEEE 837, unless otherwise specified by 
CenterPoint Energy. 

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

4.10. The customer shall refer to the current CenterPoint Energy tariff for retail delivery service regarding 
additional information pertaining to load balance, intermittent electrical loads and lirnitations on 
adverse effects, equipment sensitive to voltage and wave forms, change in retail customer's electrical 
load, power factor, and testing of retail customer equipment. 

5. STRUCTURAL AND MECHANICAL DESIGN CRITERIA 

5.1. The customer shall provide a complete structural and foundation design package for the dead-end 
structures (supporting the CenterPoint Energy transmission lines connected to the customer-owned 
substation) and the instrument transformer stands in accordance with Article 14 of this specification. 
The design package shall be signed and sealed by a professional engineer registered in Texas and shall 
include design references/codes, computer analysis, member design, connection design, foundation 
design, soil report, structural and foundation drawings, and all other inforrnation that documents the 
design of the structure(s). ASCE 113 may be used for guidance in the design of structures inside the 
custorner-owned substation. 

5.2. Design shall be based upon loadings realistically cornbined to cause the most unfavorable effect upon 
the structure or component. If the AISC ASD method is used, the 1/3 increase in allowable stress is not 
permitted for wind loads. The loads and overloads used in Sub-Article 5.4 of this specification must be 
used for the loading with Allowable Stress Design. If the A1SC LRFD rnethod is used, the structure 
must have a second order elastic analysis (also called a Geometric Nonlinear Analysis). Refer also to 
Sub-Article 5.4 and 5.5.5 of this specification. 

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

5.4. The minimum acceptable structural design loading criteria shall be the more severe of the following 
two cases (note the cases incorporate loads up to a 30 degree angle): 
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Static wire 
SI = 10.5 kips/wire longitudinally 
St = 6.7 kips/wire transversely 
Sv = 0.5 kips/wire vertically 

Phase wire 
TI = 23.0 kips/phase longitudinally 
Tt = 14.4 kips/phase transN)ersely 
Tv = 1.5 kips/phase vertically 

• Figure 8 

5.4.1. 	Case 1 - Combined Ice and Wind Lbading: Reference specification' IEEE C2 (NESC); minhnum 
allowable strength factors per Section 26, Table 261-1; loading requirements per Section 25, 
Rule 250.B and Table 250-1; and loading.components to be applied to the structure shall be 
according to Figure 8 of this specification. The static wire and phase wire loads shown in Case 1 
include the required overload factors. The wind on the structure must include a 2.50 overload. 

	0,  Transverse 

Longitudinal 

1-*Tt 	T1  
Si  

, 

1-1 	T1  
Wind and Iceloads are specified in Section 25 of IEEE C2 

Wind 
direction 

CASE 1 - Combined Ice and Wind Loading =Overhead View 
static wire and bhase wire loading component 

(The'static wire and phase wiré loads shown indlude the required overload factors) 

5.4.2: Case"2 - Ektreme Wind Loading: Reference specification; IEEE C2 (NESC) Section 25, Rule 
250.C; minimum allowable strength factors per IEEE C2 (NESC), Section 26, Table 261-1; and 
magnitude and direction of static wire and phase wire loading components to be applied.  to the 
structure shall be according to Figure 9, of this specification. The static wire and phase wire 
loads shown in Case 2 include the required overload factors. The wind on structure toads are 
applied in the Transverse direction and must include a 1.1 overlOad factor. 
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	IP Transverse 

Wind 
direction 

Longitudinal 
St  --1. ---0- St  

—4- —1.- —4. 
Tt  

Si  
Tt  Tt  

v S1  
Ti 	Ti 	Ti  

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 (NESC) Rule 250.0 in latest version. 

Static wire 	 Phase wire 
SI = 12.0 kips/wire longitudinally 	TI = 22.0 kips/phase longitudinally 
St = 5.5 kips/wire transversely 	Tt = 10.5 kips/phase transversely 
Sv = 0.5 kips/wire vertically 	Tv = 1.5 kips/phase vertically 

CASE 2 - Extreme Wind Loading — Overhead View 
static wire and phase wire loading component 

(The static wire and phase wire loads shown include the required overload factors) 

Figure 9 

5.5. The requirements for dead-end structures are as follows: 

	

5.5.1. 	Customer shall design all attachment points to ensure that sufficient electrical clearance is 
maintained to the customer's structure ground and equipment. CenterPoint Energy will extend 
the phase wires to the first item of customer's equipinent or bus and will furnish, own and 
maintain all necessary fittings for terminating the phase wires including the tower fittings, 
suspension insulators, dead-end clamps and phase wire terminal fittings with NEMA CC 1 
standard four-hole terminals (0.5625 in. diameter holes, 1.75 in. centers) for attachment to the 
first item of equipment or bus in the customer-owned substation. CenterPoint Energy will also 
furnish stirrup clarnps or other similar devices (such as a bar on the NEMA pad that is used with 
ACSS conductors) on the phase wires as required for connection of surge arresters and potential 
transformers. Customer will provide a grounding conductor from the customer-owned 
substation ground mat, up the dead-end structure, to the static wire pull-off plates. CenterPoint 
Energy will furnish, own and maintain all necessary fittings for terminating the static wire and 
for connecting the static wire to the customer provided substation ground conductor at the static 
wire pull-off plates including the tower fittings, dead-end clamps and static wire terminal 
fittings for attachment to the customer provided substation ground conductor. 

	

5.5.2. 	Customer shall provide pull-off plates for terminating the phase wires and static wires which 
will accommodate a minimum of 1 in. pin. A11 pull-off plates must satisfy Equations 4.6-1 and 
4.6-2 in ASCE 10. Details for division of ownership shall be in accordance with CenterPoint 
Energy Drawing 004-241-04 Customer-Owned Substation Line Termination Standard. 

	

5.5.3. 	The height of the dead-end structures phase wire attachment shall be in accordance with the 
National Electric Safety Code (IEEE C2) or 40 ft. whichever is greater, unless otherwise 
specified by CenterPoint Energy. The static wire height at attachment shall be at a sufficient 
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elevation and 'position to. provide a shield angle to the outside phase wires of 300  and 45° 
between iwo adjacent static wires (see IEEE 142). 

	

5.5.4. 	CenterPoint Energy will determine if the installation. of fiber optic cable is required for 
transmission line protective relaying and/or control purposes. The fiber öptic cable installation 
will normally be installed .underground from the transmission line protective relay requiring 
fiber optic cornmunication (i.e., relaý located in the substation control cubicle) to the base of the 
first CenterPoint Energy transmission line structure outside the substation.. However,-should an 
overhead installation be required, additional loadings will be imposed on the customer's dead-
end structiare. Additional design information concerning the fiber optic cable will be supplied 
by CenterPoint Energy when oVerhead fiber optic cable is to be used. The connection for the 
fiber optic cable is tYpically at-least 8 feet from the nearest phase wire. If an overhead 
installation is required and the fiber .optic cable cannot be acccimmodated on the dead-end 
structure, a single pole must be installed in the ctistOrner-owned substation to transition the fiber 
optic cable from overhead to underground. 

	

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

5.6. When high-Side (138 kV) metering is utilized, the customer shall design, provide and install stands for 
mounting CenterPoint Energy furnished instrument transformers (potential and current transformers). 
The customer shall also design and build foul-Mations to.. support the stands and instrument 
transformers. The designs shall be in accordance with Sub-Articles 5.1- 5.4 of this specification. The 
instrument transformer parameters to be used for the design of the instrument transformer stand are 
indicated on CenterPoint Energy drawing 171-190-06. Since the_ instrument transformer may change in 
the future, the stand mounting surface for the instrument transformer must be adjustable or use grating 
to accommodate diverse mounting bolt patterns. If a grating is used for the stand mounting surface for 
the instrument transformer, washer plates of sufficient size and thickness to load up 4 bars must be used 
on top and bottorn of the grating. Design calculations showing the load transfer from the bolt to the 
washer plates to the bars to the colurnn must be provided. The custoiner is responsible for providing 
the bolts and washer plates. The customer will design a mounting stand and foundation for the 
hurricane wind' speeds and oVerloads from Sub-Article 5.4.2 ,of this.specification. If the AISC ASD 
design method is used, the 1/3 increase in alloWable stress will not be permitted. If the AISC LRFD 
method is used„ the structure muSt have a second order elastic analysis (also • called a Geornetric 
Nonlinear Analysis). The customer shall limit the horizontal deflection of the potential transformer and 
'current transformer,stand at the instrument 'mounting height to the mounting height divided by 100. 
The wind load used for the deflection hunt shall be the 5-year mean recurrence interval wind. A 
conversión faCtor of 0.78 applied to the hurricane wind pressure will yield the 5 year MRI. 

6. SITE CRITERIA 

6.1. Site preparation and plot, plan drawings shall be submitted to CenterPoint Energy fof comment. 
Facilities'that must be shown oh this drawing include: dimensions of,the customer-owned substation 
site, access roadways, space between the customer-owned substation and access roadways, and 
drainageleatures such as culverts, ditches and detention faeilities (if required). Refer to Sub-Article 
14.1.1 of this Specification. 

6.2. The customer shall stake the loCation of the dead-end structures according to Figure 10. The owner of 
the substation must submit drawings/documents specific to their substation-  to CenterPoint Energy in 
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accordance with Article 14 of this specification. The drawings required by Sub-Articles 14.1.1 and 
14.1.3 of this specification should show the customer's desired location for CenterPoint Energy phases. 
CenterPoint Energy will review this information and, based on the customer-owned substation location 
and CenterPoint Energy transmission line tower location, will determine if the customer's desired 
location for CenterPoint Energy phases can be achieved. 

(-1)  CUSTOMER TO STAKE DEADEND 
RACKS AT THESE LOCATIONS 

Staking Reiquirements for Typical  Customer Substation 

Figure 10 

6.3. An all-weather 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 traffic should conform to AASHTO H20 loading. 

6.4. Access for CenterPoint Energy to attach its transmission line wires to the customer-owned substation 
dead-end structures shall be provided by either: 

	

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

	

6.4.2. 	A 25 ft. wide access inside the customer-owned substation from the substation access gate (20 
ft. wide minimum) to the front of the dead-ends with substation fencing a minimum of 25 ft. 
from the attachment point. 

6.5. Access and space shall be provided for installation and future replacement of high voltage equipment 
including metering instrument transformers. 
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6.6. The design eleVation of the customer-owned substation site, equipinent and control cubiele should take 
into`considerationlOcating essehtial components above flood and storm surge levels. 

7. HIGH VOLTAGE EQUIPMENT 

7.1. The requirernents for power transforiners are as follows: 

7.1:1. 	Power transformers shall have-  a delta winding for connection to the 138 kV system. Power 
transformers shall conform' to IEEE' C57:12.00. Power transformers should be equipped with 
sudden pressure and low oil level detection devices. 

,7.1.2. 	,Power transformers shall' have a minirnurn of two 600:5 A multi-ratio bushing current 
transformers (BCTs) per 138 kV bushing. Each BCT shall have IEEE C57:13 ,accuiacy C400 or 
better. Whereapplications require'additional BCTs and/or different ratios, CenterPoint Energy 
shall provide ratiosIo support equipment purchase schedule. The secondary resistance of power 
transformer BCTs shall not bxõeed .0.0025 ohms per turn. The power 'transformer BCT 
secondary rated continneus current shall be 10 A minimum.,  The power transformer BCT rating 
factor(R.F.) shall equal 2.0. 

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

7.1.4. 	The customer shall determine the*  need for,' and if applicable, settings for a transfonner .taP 
changer for,' de-energized operation (no load tap) and automatic on-load, tap changer. 
CenterPoint Energy recommelds power transfortners be equipped with an automatic on-load 
tap thanger. 

7.2. The requirements for circuit breakers are as follows: 

7.2.1. 	Circuit breakers shall be of the three-Tole, 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 
future "full loop" Service, the 138 kV circuit breakers that are or \Vill be in the substation 'loop' 
shall have a continuous' current rating of 4,000 A, an overload capability of 110 percent of the, 
rated current for 2 hours and a rated iSolated capacitor bank current switching capability of 600 
A. For customer-owned substations cOnnecting to four' or more 138 kV CenterPoint Energy 
transniission-lines, circuit breakers may be required to have a higher continuous rating. The 
three' phase symmetrical short circuit current interrupting capability bf 'all 138 kV circuit 
breakers shall be 63 kA ruts symmetrical. The rated intarupting Anne of all 138 IcV circuit 
breakers shall be three cycles or less.' In_sorne applications, the installation of TRV shaping 
capacitors may be required in orderlo .achieve the circuit : breaker interrupting capability of 63 
kA rms symmetrical for line faults. CenterPoint Energy shall determine the placement of TRV 
shaping capacitors, when required for line faults'. 

7.23. 	Each 138 kV circuithreaker shall be equipped with tivo 4000:5 A multi-ratio BCTs per 138 kV 
bushing. Each circuit breaker BCT shall have a relaying accurky claSs of C800 on the 4000:5 
A tap in accordance with IEEE C57.13. The secondary resistance of the ciraiit breaker BCT 

,t CENTERPOINT ENERGY 
HOUSTON, TEXAS 

WRITTEN 4/9/74 E. C. Reid 
CHECKED 4/10/74 L. G. Pond 

15 11-16-2015 Updates Var Var DRS APPROVED 7/17/74 C. S. Kayser 
14. 7-22-2005 Change to 4000A and other updates Var Var. DRS Page'18 of 45 
NO 'o DATE ITEMS REVISED BY CM APP SPECIFICATION NO. 	007 	231 	14 

71 



shall not exceed 0.0025 ohms per turn. The circuit breaker BCT secondary rated continuous 
current shall be 10 A minimum. The circuit breaker BCT rating factor (R.F.) shall equal 2.0. 

For the replacement or addition of a 138 kV circuit breaker in an existing customer-owned 
substation that already has other 138 kV circuit breakers that do not have a continuous current 
rating of 4,000 A, the following applies to the replacement or addition circuit breaker (i.e., the 
following requirement is to accommodate interface of the 4000 A replacement or addition 138 
kV circuit breaker with any existing circuit breakers that have 2000:5 ntulti-ratio BCT's in an 
existing substation while maintaining the design capability for 4000 ainpere operation in 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 2000:5 A tap (equivalent to C1200 on the full ratio 3000:5) in 
accordance with IEEE C57.13. The secondary resistance of circuit breaker BCTs shall not 
exceed 0.0025 ohms per turn. Circuit breaker BCT secondaiy rated continuous current shall be 
10 A minimum. Circuit breaker BCT rating factor (R.F.) shall equal 2.0. 

	

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

	

7.2.5. 	Trip circuit or close circuit DC current shall not exceed 15 A (instantaneous and steady state) 
for the circuit breaker trip or close circuit. If electrotnechanical protective relays with DC 
operated 'target and seal-in units are used in the substation, then the circuit breaker trip circuit 
shall not draw less than 4 A DC current and a circuit breaker close circuit shall not draw less 
than 2 A DC current in order ensure reliable 'target and seal-in' unit operation. 

	

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

	

7.2.7. 	Surge suppression shall be provided on each trip and close coil. Reference CenterPoint Energy 
007-400-02 Specification for Remote Telemetry of a Customer-Owned Facility. 

	

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

	

7.2.9. 	Circuit breakers with air closing mechanisms shall have stored energy for at least 5 close-open 
operations. Circuit breakers with spring closing mechanisms shall have the spring charging 
motor circuit connected to a 125 V DC battery source utilizing a DC supply cable dedicated for 
this purpose. Voltage rollover from AC to DC shall not be installed for the spring charging 
motor circuit for circuit breakers. 

7.2.10. 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 low SF6 gas 
pressure wiring is set to 'BLOCK TRIP' or to 'AUTO TRIP' the circuit breaker. 

7.2.11. Circuit breaker internal thne delay circuitry for reclosing shall not be utilized. External time 
delayed automatic reclosing, when utilized, shall be wired/connected directly to the circuit 
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Weaker close circuit. External titne delay for the circuit breaker closing circuit is to be provided 
by the automatic reclosing scheme. 

7.2.12. The circuit breaker internal close and.trip circuits shall not go through a 'local/remote control 
switch in the circuivbreaker. However, if a circuit:breaker comes from the manufacturer with a 
`local/remote' control switch installed in the circuit breaker, then the 'remote' contact of the 
control svVitch that is wired in series with the close and trip circuits must be 'shorted out' or 'by-
passed'. 

7.3. The requirements for air break switches are as follows: 

	

7.3.1. 	Transmission line disconnect Switches and all disconnect switches in the, customer-owned 
substation 'loop' shall be of the outdoor, three pole, gang operated type rated 138 kV nominal, 
and shall have a continuous current rating of 4000 A , an overload capability,of 110 percent of 
rated current for 2 hours and a rated minimum withstand capability of 164 kA peak. Disconnect 
switches that are not in the substation 'loop' (i.e., transformer high-side disconnect switch) may 
be rated for less than 4000 A continuous, but must have-a rated minimum withstand capability 
of 164 kA peak. The switch air gap BIL shall coordinate with the BIL rating of the switch 
insulators: FOr custemer-owned substations connecting to four or more CenterPoint Energy 138 
kV transmission lines, contact CenterPoint Energy for the required rating of switches. 

	

7.3.2. 	Transmission line disconnect switches are required for "full ,loor substations or "loop tap" 
substations converted to "full loor.. 

	

7.3.3. 	"Loop tar substations rnust be configured and designed with equipment to permit switching for 
the scheduled outage -of either transmission line sectibn withbut interrupting service to the 
customer's load. Air interrupting device attached to a disconnect switCh in a "loop tap" 
substation for transmission line lbad breaking, loop switching or line dropping is not acceptable. 

	

7.3.4. 	CenterPoint Energy does'not require any 138 kV disconnect switch to be motor operated. 

	

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

	

7.3.6. 	Grounding switches are not' permitted on 1381V equipment. A 'grounding siud' or fabricated 
attachment for the application of temporary grounding cables may be installed if desired. 

7.4. The requirenients for surge arresters are as folloivs: 

	

7.4.1. 	Surge anesters must be installed on 1.38 kV power transformers and in the substation on the 
incoming transrnission line positions to protect' substation 138 kV equipment including 138 kV 
coupling capacitors, line traps, instrument transformers, circuit breakers, etc. 

	

7.4.2. 	All surge arresterš shall be metal oxide type, 108 kV class minimum, with a minimum required 
maximum continuous over-voltage (MCOV) rating of 88 kV. The minimum required energy 
absorption capability is 7 kiIojoules/ kV of MCOV rating. The surge arrester rnust have a 
minimum required pregure relief capability of 63 kA rms symmetrical (or short circuit current 
rating of 63 kA rms symmetrical). In addition to meeting the CenterPoint Energy minimum 
requirements, a surge arrester with well-designed directional pressure relief ports can provide a 
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benefit In the event of a surge arrester internal short circuit, a surge arrester with well-designed 
directional pressure relief vent ports, and with the vent ports pointed in the appropriate 
direction, can minimize the possibility that the ionized gas emitted from the surge arrester will 
propagate into a multiphase fault and can minimize the possibility of the ionized gas, and 
possibly other materials emitted from the surge arrester from causing damage to other 
equipment. 

	

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

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

	

7.5.1. 	CenterPoint Energy shall specify vendor and vendor style 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) remote telemetry monitoring of CenterPoint 
Energy transmission lines according to CenterPoint Energy provided bill of materials. 
CenterPoint Energy shall specify vendor and vendor style number for the line tuners that are 
used for transmission line protective relaying according to CenterPoint Energy provided bill of 
rnaterials. 

	

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

	

7.5.3. 	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: 

	

7.6.1. 	CenterPoint Energy shall specify vendor and vendor style number for line trap devices that are 
used for transmission line protective relaying according to CenterPoint Energy provided bill of 
materials. 

	

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

	

7.6.3. 	The line trap shall not be structurally supported by a coupling capacitor or CVT. Refer to Sub- 
Article 7.5.3 of this specification. 
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8. CONTROL CUBICLE 

8.1. The control cubicle shall be a permanent, weatherproof structure constructed on a concrete foundation 
and scheduled for completion well in advance of the remainder of the siibstation to allow.for adequate 

• check out and testing. The ambient conditions inside the control cubicle shall not exceed 32°C (90°F) 
and 85% relative hurnidity. Adequate lighting shall be provided. 

8.2. The requirements for telephone circuits are as follows: 

	

8.2.1 
	

The customer is responsible for arrangements with the telephone service provider to establish the 
telephone service up to a deniarcatioti point on the customer's 'site for any telephone circuits 
terminating in the control cubicle. The customer is responsible for providing any equiPinent 
required by the telephone service provider for telephone service to the demarcation point. The 
customer' iš responsible for providing any equipment (e.g., telephone cable', conduit, etc:) from 
the telephone service provider demarcation point to the control cubicle telephone board, for all 
control cubicle communication circuits. 

	

8.2.2 	Refer to CenterPoint Energy 007-406-02 Specification for Remote Telemeny Of a Customer- 
Owned Facility for details pertaining to required telephone circuits (Le?, voice communication, 
CenterPoint Energy SCADA remote telemetry unit (RTU) communication, and CenterPoint 
Energy revenue meter cominunication requirements). 	

1. 

8.3. Wall space for metering boxes shall be provided in accordance with Sub-Article 9.1.3.1 of this 
specification. 

8.4. If CenterPoint EnergY has specified that transniission line protective relaying with power line carrier 
and/or fiber optic communication is utilized, power line carrier transmitter/receiver sets shall be 
procured by, The customer aecording to CenterPoint Energy provided bill of material and/or the 
customer will provide,wall space or floor space for a CenterPoint Energy provided fiber optic cable 
distribution box, 

8.5. The customer shall provide space for the CenterPoint Energy remote telenietry equipment that will be 
installed in accordance with Sub-Article 12:1 of this specification. 

•8.6. A separate 120 V AC, 20 A circuit shall be provided to each of the following: (a) one of the metering 
boxes, r(b) the power line carrier equipment location, and (c) the SCADA RTU cabinet (see CenterPoint 
Energy 007-400-02 Specification for RemOte Teleinetry of a Customer-Owned Facility). 

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

8.8. A separate 130 V DC, 15 A circuit shall be provided to each of the following: (a) one of the metering 
boxes, and (b) the SCADA RTU cabinet (see CenterPoint Energy 007-400-02 Specification for Remote 
Telemetry of a Customer-Owned FacilitY), 

8.9: If CenterPoint Energy transmission line fault location traveling wave system (TWS) equipment is to be 
installed, CenterPoint Energy will provide Eequirernents. 
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9. METERING EQUIPMENT 

9.1. The requirernents for metering are as follows: 

	

9.1.1. 	Any part of the metering system that is installed by the customer or his agent shall conform to 
ANSI C12.1 at minimum, unless otherwise specified by CenterPoint Energy. 

	

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

	

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

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

CONDUIT FOR BREAKER 	 2-1.5 GI CONDUITS 

CONTACTS (BY CUSTOMER) 	 (BY CUSTOMER) FROM 

CONDUIT TO CUSTOMERS 
COMM. CABINET (BY 

8^ x r METAL 
JUNCTION BOX 

CONDUIT 
PANEL FOR 
130V DC DEDICATED 

TO CUSTOMERS 
120V AC AND 

CKTS (BY CUSTOMER) 

30 X ar 24" X 24" BOX PROVIDED BY CNP 
AND MOUNTED TO METER BOX PROVIDED BY CNP 
METER BOX (BY PROVIDED / AND INSTALLED 
CUSTOMER).THIS BY CNP (BY CUSTOMER) 

/ BOX IS REQUIRED AND COMM/POWER CABINET 
IF CUSTOMER IS INSTALLED 
OBTAINING DATA BY 
DIRECTLY FROM CUSTOMER 4 CONDUIT WITH 
THE METERS. DEDICATED PHONE LINE 

(BY CUSTOMER). 

Typical  Layout of Meter Boxes 

Figure 11 

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

9.1.3.3. The customer shall provide a conduit from the telephone board to the metering box. 

9.1.4. 	CenterPoint Energy personnel will make all meter connections. For metering equipment details, 
consult the CenterPoint Energy project representative. 
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9.1.5. .When high-side metering is used in a "full foor alternative 'c or alternative 'd' type substation 
(see Figure 4 'and Figure 5), the customer shall provide and wire two auxilidry '52a' contacts 
from the circuit breaker between the two transinissionlines (A' circuit breaker) and a single 
auxiliary '52e contact for each of the other two transmission line circuit breakers (B' and 'C' 
circuit breakers) to'the CenterPoint Energy high`voltage metering box. Also, in .a "full loor 
alternative 'c' type substation (see Figure 4) witktwo transformer substation, two auxiliary '89a' 
cOntaCts shall be -provided on the-  disconnect sWitch between tranšformers and wired to the 
CenterPoint Energy high voltage metering box. When high-side metering is used in a "full 
loop" alternative'e' týpe substation (see Figure 6), the customer shall provide and wire a single 
auxiliary ,`52a' contact foreach of the other two fransinission line circuit breakers (A', 'B', 'C' 
and 	D ciiciit breakers),. to the CenterPoint Energy high voltage metering box. When high-
side metering i used in a "loop tap" alternative 'b' type substation (see Fieure 3), the customer 
shall provide,two anxiliary '89a' contacts from the disConnect -switch located' in the substation 
bus between the transmission line connections and a shigIe auxiliary '52a' contact from each of 
the ciicnit breakers. The customer shall provide and install cable from these contacts to the 
metering location (routed via the protective relay panels) for 'rollover' of the Metering potential 
to a second set of potential transfartiers. 

	

9.1.6. 	When lowLside rnetering is utilized, as:determined by CenterPoint Energy, customer shall 
provide and install 138 kV CVT- devices in accordance with Sub-Article 7.5 of this 
specification. 

9.2. The requirernents foi  switchgear mounted metering instrument transformers are as follows: 

	

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

9.2.1.1. The Customer shall purchase and install the CenterPoint Energy specified metering 
instrument transformers. • 

.9.2.1.2. Original certifiecrtest data shall be provided to CenterPoint -Energy for each metering 
instrument transformer installed. 

	

9.2.2. 	Metering current transformers shall be located in -the incoming main breaker ciibicle. The. 
metering current transformers shall be installed by the custdmer. 

9.2.3., "Metering potential' transfonners shall be-located in roll-out boxes. The potential transformers 
shall be installed by the custorner. 

9.2.3.1. The secondaiy windings shall be used only for CenterPoint Energy metering. 
„- 

9.2.3.2. Potential transformers shall,be equipped with I A,- current limiting primary fuses. 

	

9.2.4. 	The customer 'shall install a` 1.5 in. rigid galvanized steel conduit from each instrument 
transformer Cubicle to the meter box. 

	

9:2.5. 	CenterPoint Energy shalll supply cable for all metering instrument transformer secondary 
connections. The customer shall puIl the CenterPoint Energy provided cable. CenterPoint 
Energy shall make all metering instrument transforiner secondary connections. 
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9.2.6. 	The customer shall supply copper ground wire from the customer's switchgear to the 
CenterPoint Energy meter box. 

9.3. The requirements for 138 kV metering instrument transformers are as follows: 

	

9.3.1. 	When 138 kV metering is used, CenterPoint Energy will furnish all 138 kV metering instrument 
transformers (i.e., separate 138 kV 'free-standing current and potential transformers) required 
for CenterPoint Energy revenue metering or ERCOT Polled Settlement metering (EPS"). 

	

9.3.2. 	CenterPoint Energy will mount the instrument transformers on stands provided by the customer 
in accordance with Sub-Article 5.6 of this specification. The substation layout and location of 
the 138 kV rnetering instrument transformers shall incorporate the requirement of vehicle access 
up to the instrument transformers for installation, testing and future replacement (i.e., vehicle 
access not obstructed by substation bus, cable tray, etc.). The customer shall furnish flexible 
connections from the substation bus to the instnirnent transformers with NEMA CC 1 standard 
four-hole terminals (0.5625 in. diameter holes on 1.75 in. centers). CenterPoint Energy 
personnel will bolt the flexible connections to the instrument transformers. 

	

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

9.3.3.1. For each set of current or potential transformer stands, 1.50 in. rigid galvanized steel 
conduit shall be used to connect the individual instrument transformers to a common 
junction box for this set of instrument transformers (i.e., one common junction box for 
each set of current or potential transformer stands) located on or near the base of one of 
the instrument transformer stands. The 1.50 in. conduit shall terminate within 12 in. from 
the top of each instrument transformer stand. A 2.00 in. rigid galvanized steel conduit 
shall be used from the each common junction box located at the base of one of the 
instrument transformer stands to the metering box, 

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

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

	

9.3.4. 	Potential transforrners for revenue metering located in the 138 kV substation yard shall be 
furnished and installed by CenterPoint Energy on instrument transforrner stands provided by the 
customer. The potential transformers will be rated 80,500/115-67.08 V for use on 138 kV 
grounded neutral system in accordance with IEEE C57,13. 

9.3.4.1. The potential transformers will have three secondary windings (i.e., "X", "Y", and "Z"). 
The "X" and "r windings will be used for transmission line protective relaying, SCADA 
and the customer's equiprnent. The "Y" winding will be used exclusively for CenterPoint 
Energy metering. 
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9.3.4.2. A minimum 16 inches wide, 14 inchei high, 6 inches deep potential transformer conimon 
junction box and secondary fuses shall be provided and installed by the customer and 
located at the base of one' of the potential transformer stands. Each secondary winding 
shall be separately fused at the r potential transformer junction box to provide circuit 
isolation and short circuit protection; except that neutrals .shall not be fused (brass or 
copper dumrny fuses required). 

9.3.4.3. CenterPoint Energy shall supply cable/conductors for • the potential transformers "Y" 
winding secondary conneCtions. ,The customer shall supply cable/conductors for the 
potential transformers "X" and "Z" windings secondaiy connections. The customer shall 
pull the CenterPoint Energy prOvided cable/conductors and custome`r supplied 
cable/conductors. CenterPoint Energy shall rnake the potential transfOrmei-s "Y" winding 
secondary connections. The customer shall Make the potential transformers "X" and "Z" 
windings secondary connections. The potential transfOnner cableskonductors shall be 
connected as shown:oh CenterPoint Energy drawing 581-500-01 138 kV ',Potential 
Transformer Schematic and Wiring Diagram. 

9.3.4.4. The potential transformer prirnary shall be wye connected with a solid ground connection 
''at the potential transformer location. The potential transformer secondary' windings shall 
be wye connected with one neutral conductor per set !tf. `,`X" and "Z" windings' carried to , 
the transmission line protective relay panel and another neutral conductor ,for the "Y" 
winding will be carried to the meteebok, as shown on CenterPoint Energy Drawing 581-
500-01 138 kV 'Potential Transformer Schematic and Wiring Diagram. '•These neutral 
conductors shall be grounded at the transmissiOn line protective' relay panel,  and meter 
box only. 

, 9.3.4.5. If anY 138 IN potential transformer "X" or "Z" winding of any phase is not used for any 
relaying, SCADA or customer's equipment, the seCondary3" terminal of any unused 
winding inust connected to a condudor that is groundaLat a .panel in the control cubicle. 

	

9.3.5. 	Metering current transformers ideated 'in the 138 kV substation yard shall be furnished and 
installed by CenterPoint Energy on instruthent transfornier stands.provided by customer. 

9.3.5.1. CenterPoint Energy shall' supply cable for the metering current transfonner's secondary 
connections. 	The cuStOmer shall pull the CenterPoint Energy provided cable. 
CenterPoint Energy shall make the metering current transformer's secondary connections. 

9.3.5.2. A minimum ,16 incites wide, 14 inches high, 6 incites deep current transformer common 
junction box shall be provided and installed`by 'the customer and located at the base of 
one ofthe current transformer standS. 

	

9.3.6. 	The customer shall provide' a Copper bond ,Wire from the ground mat to the case of each 
instrument transforther. The wire shall be' sized equal to the ground mat:ICenterPoint Eriergy 
will terminate and connect the wire it thd instrument transforiner case. 

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

10.1. Mersen Perraz Shawmut type A2Y, A2K or A2D or Littelfuse type KLNR fuses shall be used for 
fusing of the 138 kV potential transformers secondary relaying and metering circuits of less than 250 V 
AC as follows: 

10.1.1. 138 kV potential transformers secondary "X" winding and "Z" winding shall be fused with 30 
A fuses at the potential transformer junction box in the yard except that neutrals shall not be 
fused (brass or copper dummy fuses required). 

10.1.2. 138 kV potential transformers secondaiy "Y" windings shall be fused with 60 A fuses at the 
potential transfornier junction box in the yard except that neutrals shall not be fused (brass or 
copper dummy fuses required). 

10.1.3. 15 A fuses shall be used for protective relaying potential branch circuits. 

10.1.4. 6 A fuses shall be used for instrumentation potential branch circuits. 

10.2. Mersen Ferraz Shawmut type A2Y, A2K or A2D or Littelfuse type KLNR fuses shall be used for 
fusing of 138 kV coupling CVT secondary relaying and instrumentation circuits of less than 250 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 yard except that neutrals shall not be fused. 

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

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

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

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

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

10.4.1. With outdoor circuit breakers and indoor protective relay and control panels, a routing method 
herein called "radial", shall be used since the dc circuitry to the circuit breakers radiates outward 
from the control cubicle. Routing of the conductors is from the dc supply to the protective relay 
and control panels or switchboards and then on to the circuit breakers. Positive and negative 
conductors are carefully routed together so that sudden changes in current, such as those frorn 
tripping a circuit breaker, do not result in large magnetic coupling to other control and 
measuring conductors. The effects of external magnetic fields tend to cancel when the "go" and 
"return" conductors are in close proximity. All wires of a circuit should be contained in the 
same cable so that all are affected similarly by any inductive coupling 
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INDOORDC SUPPLY AND PROTECTIVE ,IELAY PANELS 
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52a — 

— PR 

52a I 

— PR 
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NOTE: A+ 
TC 

A+ 
TC 

A+ 
TC 

DC PROTECTIVE DEVICES 
(FUSE, 'PANEL BREAKER, OUTDOOR -OUTDOOR OUTDOOR 

• ETC.) NOT SHOWN CB1  CB2  CB3 	j  

Figure 12 

11. PROTECTIVE RELAYING FOR HIGH VOLTAGE (138 KV)  

11.1. The customer will procure and own all the protective relays in the substation. A "full loop" substation 
configuration reqUires 138 kV transmission line protective relaying (including transmission line 
protective relay communication 'channels), 13& kV transmission line automatic reclosing and local 
breaker failure relaying for all 138.,kV: circuit breakers. CenterPoint Energy will specify in a bill of 
materials, as indicated in St:lb-Article' 11.3 of this specifiCatiOn, the protective relay style numbers for 
the multifunction (ie., 138 kV transmission line protective relaying, circuit breaker automatic reclosing 
and local breaker failure relaying) microprocessor 138 kV transmission linelkotective relays. If the 
customer desires to install single function .protective relays that are dedicated for breaker failure 
relaying then the customer must consult CenterPoint Energy during the development of the relaying 
and metering' one line diagram regarding which relays CenterPoint Energy personnel will calculate 
relay settings, afiply the settings and test. CenterPoint Energy will specify in a bill of materials, as 
indicated in Sub-Article 11.3 _of this specifiCation, the rnanufacturer and protective relay type for the 
single function protectiv-e relays that are dedicated for breaker failure relaying. CenterPoint Energy 
will calculate and implement relay settings for customer-owned 138 kV transmission line protective 
relays, for single fiunction protective relays that are dedicated for breaker failure relaying for only,the 
circuit breakers that switch the CenterPoint Energy transmission lines and for customer-owned relays 
installed to prevent back-energizing , CenterPoint Energy's transmission system from generation 
installed on the low-side of cuStomer power transformers. CenterPoint Energy will not consider 
customer requests for programing additional items in the ,transmission line protective relay for 
cUstomers use (i.e., relay elements, itiptits or outputs, etc.). The customer may request inforrnation be 
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exported from the transmission line protective relay that are CenterPoint Energy's standard programing 
of the relay (i.e., metering values, events, relay elements, inputs or outputs, etc.) via a communication 
port to the CenterPoint Energy SCADA RTU. On a case-by-case basis, CenterPoint Energy may issue 
settings for other custorner-owned relays. In accordance with Sub-Articles 11.2 and 11.3, and 11.5 of 
this specification, the custorner will propose 138 kV bus, 138 kV transformer protective relay schemes 
and, for "full loor substation configurations, breaker failure relaying for all circuit breakers that do not 
switch the CenterPoint Energy transmission lines. The customer shall subrnit to CenterPoint Energy 
the customer calculated relay settings for, and allow CenterPoint Energy to observe the functional 
testing of, the 138 kV bus and 138 kV transformer protective relay schemes and breaker failure 
relaying for all circuit breakers that do not switch the CenterPoint Energy transmission lines. 

11.2. Protective relaying for elements that cornpose the 138 kV facilities (i.e., 138 kV transmission lines, 138 
kV buses, 138 kV power transformers, etc.) shall consist of two independent schemes for the protection 
of each elernent. The protective relays associated with the first scheme shall be connected to a different 
set of current transforiners than the relays associated with the second scheme. The DC branch circuit 
associated with one relaying scherne (i.e., relay power supply, input, outputs, etc.) shall be a different 
DC branch circuit than the DC branch circuit associated with the second relaying scheme (i.e., 
independent DC branch circuit). Each of the two schemes shall energize both trip coils of a circuit 
breaker using appropriate DC separation and separate output contacts. 

11.3. To ensure coordination with other transmission system protective relaying for a "full loor substation 
configuration, CenterPoint Energy will furnish typical AC and DC schernatics and a minimum required 
bill of materials for the protective relay style numbers for the multifunction (i.e., 138 kV transmission 
line protective relaying, circuit breaker automatic reclosing and local breaker failure relaying) 
microprocessor 138 kV transmission line protective relays including protective relay communication 
channel equipment. The customer shall indicate the CenterPoint Energy specified transmission line 
protective relaying schemes and proposed relaying schemes for each 138 kV bus (including 138 kV 
transformer high-side bus) and transformer protection on a substation relaying and inetering one line 
diagram. Once CenterPoint Energy has reviewed these scheines, the customer shall submit the 
appropriate relaying drawings and customer's bill of materials to CenterPoint Energy for functional 
review. After these drawings and the bill of materials are reviewed by CenterPoint Energy, the 
customer shall order the appropriate equipment and install these schemes. CenterPoint Energy 
personnel will calculate set points for the multifunction microprocessor 138 kV transmission line 
protective relays, apply the settings and test the transmission line protection relays after  the customer 
has completed point-to-point wiring checks of protective relaying and control panels and verified 
protective relaying control circuits by performing functional trip and close testing as described in 
Article 16 of this specification. The customer shall calculate set points for the 138 kV bus and 
transformer protection relays and submit this information to CenterPoint Energy for review. After 
CenterPoint Energy has reviewed the 138 kV bus and transformer protection set points, the customer 
will apply the settings and test the relays after the customer has completed point-to-point wiring checks 
of protective relaying and control panels and verified protective relaying control circuits by performing 
functional trip and close testing as described in Article 16 of this specification. IT SHALL BE THE 
CUSTOMER'S RESPONSIBILITY TO INSTALL ALL WIRING AND PEFORM ALL POINT-TO-
POINT WIRING CHECKS AND CORRECT ANY WIRING ERRORS. 

11.4. A 'Sync Panel is required only for a "full loor substation configuration. The Sync Panel consists of a 
synchroscope, a voltmeter and three sync lights. The 'Sync Panel' typically consists of a small 
subpanel mounted on hinges to one of the substation protection and control panels and must be visible 
from the location of the 138 kV circuit breaker control switches. Other arrangements may be 

CENTERPOINT ENERGY 
HOUSTON, TEXAS 

WRITTEN 4/9/74 E. C. Reid 
CHECKED 4/10/74 

1 
L. G. Pond 

15 11-16-2015 Updates Var Var DRS APPROVED 7/17/74 C. S. Kayser 
14 7-22-2005 Change to 4000A and other updates Var Var DRS Page 29 of 45 
NO DATE ITEMS REVISED BY CII APP SPECIFICATION NO. 	007 	231 	14 

82 



acceptable (i.e.Syne 	componentš mounted on the sane protection and control panel that all of 
the 138 kV cirenit breaker,control sWitches are mounted on): "CenterPoint Energy will specify the ' 
'Sync Panel' requirements in a bill of Materials referenced in Sub-Article 14.1.2 ofthis specification. 

11.5. , For "full: Ioor substations equipped With transrniSsion line' protective _relaying, the current canying 
capability of the' components in the 'proteCtive i- relaying schemes ,(relay-devices,..,auxiliary current 
transformers, monitoring devices,. Current test switchek terminal conneCtors, sWitchboani panel wiring, 
Cable, etc.) shall itteet a minimum continuous ,secondary current rating equivalent to a primary 
continuous ampere rating of 4,000A and 2-hr emergency ampere rating of 4,400A, unless otherwise 
specified by Center:Point Energy!. For substations with four or more 138kV transmission lines, the 
continuous' and 2-br emergency' ratings olthis equipment may be required to 'be greater than these. 

- r valnes. 

11.6: The following are rninimuin reqiiirements•for138 kV bus and transformer protection: 

11.6.1. Bus proteCtion shall 'include two independent instantaneous bus differential protective relays 
(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 transformer protective relays (Sub-Article 11.6.2). For a Figure 
2 substation Configuration, instantaneous overcurrent protective relays (device function 50) may 
be utilized fôr protection of the bus between the' 138 kV circuit breaker and the 138 kV 
transformer high-side. 

1 L6.2. Each Power transformer shall'be protected by two protective relays. As 'a minimum,.one of the 
power transformer protective' relays shall be a tranformer differential relay (device function 
87T), which shall be connected to one of the two setš of power transformer high-side.BCTs and 
the other power transformer protective relay shall have instantaneous and time overcurrent relay 
(device function 50/51) which shall be connected to a'different set of power transformer high-. 
side BCTslhan the transformer differentiarrelay. If two multifunction microprocessor, current 
differential protective relays are -utilized,, CenterPoint Energy does not object to the 
irnplementation of both a transformer differential function and a transformer instantaneous/time 
overcurrent function in each of the two protective relays. 

11.6.3. The three-line AC schematie drawing(s) shoWing bus differential protective relay connections 
and transformer protective l'elay connections should clearly indicate polarity markings on all 
cunent transformers and all protective relay current inputs. 

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 to 
a different, independent DC branchcircuit than the transformer differential relay. 

11.6.5. If auxiliary relays (device function'94) or lockout relays (device function-86) are used for' 
tripping, theb two independent relays are required for each tripping zone. The auxiliary relays 
or lockout relays shoulct 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 
inccirPorate local breaker failure relaYing. Local breaker failure relaying may be required for, each 138 
kV circuit breaker "at ddsting substations when ,deemed necessmy by CenterPoint Energy. When 
practical, the protectiVe relay,perforrning the breaker failure function shall directly trip all appropriate 
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138 kV circuit breakers (i.e., not utilize an auxiliary relay, a lockout relay or another protection relay to 
trip the appropriate 138 kV circuit breakers). CenterPoint Energy personnel will calculate set points, 
apply the settings and test the breaker failure scheme if it is incorporated in transmission line protective 
relays. Utile custorner desires to install single function protective relays that are dedicated for breaker 
failure relaying, then the customer must consult CenterPoint Energy during the development of the 
relaying and metering one line diagram (described in Sub-Article 14.1.2 of this specification) regarding 
which relays CenterPoint Energy personnel will calculate set points, apply the settings and test. 
CenterPoint Energy personnel will calculate set points, apply the settings and test the breaker failure 
scheme if it is incorporated in single function protective relays that are dedicated for breaker failure 
relaying but only for the circuit breakers that switch the CenterPoint Energy transmission lines. 
Testing of the breaker failure scheme in relays set by CenterPoint Energy will occur after the customer 
has completed the installation and has satisfactorily performed the system operational tests provided in 
Article 16 of this specification. IT SHALL BE THE CUSTOMER'S RESPONSIBILITY TO 
INSTALL ALL WIRING AND PEFORIVI ALL POINT-TO-POINT WIRING CHECKS AND 
CORRECT ANY WIRING ERRORS. 

11.8. The following are specified for connections pertaining to protection and control cables: 

11.8.1. Connections from one panel to another panel should be made from the terminal blocks on one 
panel to terminal blocks on the other panel (rather than directly from a device on one panel to a 
device on a different panel). 

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

11.8.3. Current transformer secondary cables shall be grounded only at the relay panels on the non-
polarity side of the wye-connected current transformer. 

11.9. CenterPoint Energy 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 to minimize the number of devices in 
protective relaying circuits to ensure reliable operation. Any customer planning to install one of these 
systems is encouraged to discuss their application philosophy with CenterPoint Energy early in the 
project and to show these devices in the appropriate relaying and SCADA AC and DC schematics 
when those drawings are submitted for CenterPoint Energy review. 

11.10. An electronic device that can directly or indirectly trip a circuit breaker connected to a CenterPoint 
Energy transmission circuit (i.e., transmission line protective relay, transfortner bus protective relay, 
local breaker failure relay, etc.) is not allowed  to be monitored via routable protocol communication 
(i.e., Ethernet), serial or dial-up communication by customers connection directly to the device. Data 
fronn these electronic devices can be provided to the customer via the CenterPoint Energy SCADA 
RTU (refer to Article 12 of this specification) or the customer may install separate devices for 
monitoring purposes. 

11.11. The following are specified for protective relay cornmunication chamtels: 

11.11.1. If the transmission line protective relaying utilized requires power line carrier communication, 
the power line carrier transmitter/receiver sets shall be located inside the substation control 
cubicle. The associated power line carrier coaxial cable utilized for making the connection 
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frorn the substation control cubicle to the line tuner located near the 138 kV coupling capacitor 
shall be type RG-8/U; 11. AWG, stranded (7/19) bare copper, polyethylene dielectric, 50 ohm 
nominal , impedance, with polyethylene outer jacket. (Note: If an alternate cable is used, an 

- outer jacket with 'Ex.cellent" or "Outstandine water resistanCe characteristic is required PVC 
jaCket is tiot acceptable). The line turner requires separate mounting at the base of the coupling 
capacitor stand. A single conductor must be run as`directly as PbssibIe between this line turner 
and the coupling capacitor hase housing. The single conductor must be 4 AWG stranded, 5 kV, 
non-shielded, XLP insulation. The .single conductor 'must be mounted on 'insulators and fed 
through buShings at each end. The single conductor ihsulation should be unbroken between its 
ends to maintain low leakage. Tbe 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-offs or insulators. 

11.11.2. When power line carrier communication is utilized, CenterPoillt Energy shall determine the 
frequency for the power line carrier communication. The customer shall proctire the power line 
carrier transmitter/receiver setwith an automatic carrier tester ,according to CenterPoint Energy 
provided bill of material as indicated in Sub-Article 7.5 and 7.6 of this specification. 

11.11.3. If transmission line protective relaying with fiber optics comrnunication is utilized, the customer 
is required to provide a raceway for the fiber optic cable installation from the tranSmission line 
protective relay that requires the fiber optic communication (i.e., relay located in the substation 
control cubicle) to the base Of the first CenterPoint Energy transmisSion line structure outside 
the substation. See Sub-Article 5.5.4 of this specification for cases where fiber optic sable 
comes in overhead. A dedicated raceway 3(conduit) is' required fot the fiber optic cable, • 
however a dedicated inner duct installed in a cable trench or a dedicated conduitin a duct bank 
is acceptable. CenterPoint Energy shall be responsible for supplying, pullingand splicing of the 
fiber optic cable. 

: 
The following gmdelines are for the customer provided raceway: 

11.11.3.1. Ylexible steel conduit 1.59 in.fliarneter, from the Splice box, that is provided and mounted 
by CenterPoint Energy at the base of the first CenterPoint Energy transmission structure 
outside of the substatiOn, to the end of the underground conduit provided by the 
customer. 

11.11.3.2. Below grade conduit shall be a minimum 1.50 in. diameter PVC, Schedule 40 with ``pull 
line (continuous fiber polyolefin, 200 lbs. tensile strength) installed. Conduit shall be at 
least 18.00 in. beloiv grade, with a protective concrete barrier. Minimum bending radius 
shall be 24.00 in. 

11.11.3.3. Piill boxes at grade level shall be provided along the cable raceway route at intervals not 
more than 300 ft. Or two 90° bends. A cable pull box in the raceway route is required just 
inside the substation fence. Pull box shall be 30 in. x 60 in. x 30 in. (Quazite Style No. 
PG3060BB30and PG306011A). 

11.11.3.4. The customer shall proVide 5 in. x"19 in. x-12 in. rack space close'to the transmission 
line protective relaying that utilizes fiber optics communication to accommodate a fiber 
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optic cable distribution box. CenterPoint Energy will provide and install the fiber optic 
cable distribution box. 

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

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

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

12. REMOTE TELEMETRY 

12.1. For remote telemetry requirements (i.e., SCADA), refer to CenterPoint Energy 007-400-02 
Specification for Remote Telemetry of a Custorner-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 outlined at the ERCOT website (www.ercot.com). Generators shall comply with 
ERCOT Nodal Operating Guides and Protocols, ERCOT Planning Guides, and CenterPoint Energy 
engineering specifications and requirements. 

13.2. For customers desiring to install and/or operate generation less than or equal to the customer's load 
(i.e., self-serve'), the requireinents for relay and generation/load islanding schemes are as follows: 

13.2.1. The transmission customer shall be responsible for installing protective relays to ensure the 
customer's generators do not sustain a fault on the CenterPoint Energy transmission system. In 
addition, custorner generation shall not keep any portion of the CenterPoint Energy transmission 
system energized in the event that a portion of the CenterPoint Energy transmission system 
along with the customer's facilities becomes isolated from the rest of the CenterPoint Energy 
system. The transmission custoiner shall be responsible for installing protective relays to ensure 
the customer's generation does not interfere with the automatic reclosing system associated with 
the CenterPoint Energy transrnission system (i.e., The first automatic reclosing attempt on 
CenterPoint Energy transrnission line will occur a minimum of one second after the fault has 
cleared. See Sub-Article 3.6). CenterPoint Energy will inform the customer of required 
changes to the automatic reclosing system at other substations associated with the CenterPoint 
Energy transmission system as a result of the operation of the customer's generators in parallel 
with the CenterPoint Energy transmission system. CenterPoint Energy will calculate and 
implement all settings for customer-owned relays installed for the protection and automatic 
reclosing of CenterPoint Energy transmission lines and for customer-owned relays installed to 
prevent back-energizing a fault on the CenterPoint Energys systern from generation installed 
on the low-side of customer's power transformers. 

CENTERPOINT ENERGY 
HOUSTON, TEXAS 

WRITTEN 4/9/74 E. C. Reid 
CHECKED 4/10/74 L. G. Pond 

15 11-16-2015 Updates Var Var DRS APPROVED 7/17/74 C. S. Kayser 
14 7-22-2005 Change to 4000A and other updates Var Var DRS Page 33 of 45 
NO DATE ITEMSJIIEVISED BY CH APP SPECIFICATION NO. 	007 	231 	14 

86 



„ 13.2.2. The transmission- customer shall be responsible for installing controls to synchronize the 
custorner's generators-  with the CenterPoint Energy's system. 

13.2.3. The customer shall not intentionally impOse additional load on the CenterPoint Energy 
transmission network during an under frequency disturbance(i.e., between 59.95 to 57.5 Hz). 

I3.2.4. Customer may island their load and generation from CenterPoint Energy transmission system in 
one of the following manners: 

.- 
13.2.4.1. Customer may island their generation and load from the CenterPoint Energy transmission 

system if the frequency exceeds 61:8 Hz or goes below 57.5 Hz. 

13.2.42. Customer may island generation and a , portion of load from the CenterPoint Energy 
transmission system at any frequency, provided provisions are installed to ensure the any 
rernaining load imposed on the CenterPoint Energy transmission system is not greater 
than the load prior to the beginning of the disturbance. 

13 .2.5. Verifiation of the implementatIon of the above requirements shall be in accordance with 
• Article 14.of this speeifiCation. 

14. DRAWING AND DOCUMENTATION COMPLIANCE REVIEW AND COMMENTS 

14.-1. The following completed engineering -documents shall be submitted,  in the order 'shown below for 
CenterPoint Energy comments, functional review, and cornpliance with CenterPoint Eliergy 
specifications in lccordance with Sub-Articles,14.2 through 14.6 of this specification: 

14.1:1: Site preparation and plot plan dralkings shall be submitted to CenterPoint Energy for comment. 
Facilities that must be shown on this drawing include the dimensions of the substation site, 

• dead-end structure location, access rOadways to substation, space around the outside of the 
substation, (roadways, railroad tracks, walks, pipe racks, etc.), drainage features such as 
culverts, ditches and -detention facilities (if required). - Additionally, the elevation of the 
substation site shouldbe indicated on these drawings (See Article 6 of this specification). 

14.1.2. Relaying and inetering one-line diagram of high voltage relaying and including generator 
protection one-line diagrain för customers with parallel generation. The diagram shall indicate 
the maximurn current transformer ratio and the current transformer tap ratio being utilized. The 
diagram shall indicate whether the 138 kV circuit breaker low SF6 gas pressure wiring is set to 
'BLOCK TRIP' or to 'AUTO TRIP' the circuit breaker. 

' CenterPoint Energy shall indicate incothing‘ 138 kV trinsmission lines designation, power line 
canier frequencies (if applicable), IocatiOn and ratings of metering instrument transformers 
(high-side or low-side), CenterPoint Energy designations forcircuit breakers, switches, power 

-transformers, generkors (if applicable) and the CenterPoint Energy assigned 6-character 
substation identification. CenterPoint Energy will provide a bill of materials as indicated in 
Sub-Article 1,1.3 of this specification. . 
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The drawing shall then be revised to show the information provided by CenterPoint Energy and 
resubmitted to the CenterPoint Energy designated representative. (See Articles 9 and 1 I of this 
specification). 

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

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

14.1.5. When the interconnection agreement indicates that the customer must install equipment (i.e., 
motor soft start, variable frequency drive (VFD), etc.) in order to satisfy the CenterPoint Energy 
interconnection requirements of Sub-Article 4.7 of this specification, drawings and 
documentation of equipment:to be installed shall be submitted for CenterPoint Energy review. 

14.1,6. Equiprnent specification for all major pieces of equipment such as power transforiners, 138 kV 
circuit breakers, surge arresters, disconnect switches, coupling capacitors and line traps. (See 
Articles 4 and 7 of this specification). 

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, 
instrument transformer stands, and foundations. These docuinents shall be submitted 30 days 
prior to the scheduled fabrication start. 

14.1.9. AC and DC schematics of high voltage relaying, control and SCADA schemes. AC and DC 
panel board drawings. These drawings shall be submitted after the documents required in Sub-
Article 14.1.2 of this specification have been approved. 

14.1.10. Where low-side metering is used, as deterinined by CenterPoint Energy, original certified test 
data in PDF electronic file shall be provided to CenterPoint Energy for each metering 
instrument transformer installed (See Sub-Articles 9.2.1.2of this specification). 

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

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

14.1.13. Relaying, control and SCADA bill of materials. These docuinents shall be subinitted after the 
documents required in Sub-Article 14,1.4 of this specification have been approved. 

14.1.14. Cable and conduit list and routing layout. 

14.1.15. Front and Back View of high voltage relay and control panels including interconnections. 
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,- 	• 	• 
14.1.16. Substation Control cubicle layout drawing. (See Article 8 of this specification). 

14.1,17, Detail (point-to-point) wiring diagrams shall be submitted, not for approval, but for use in 
accordande 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 relaying. 

14.2. A PDF electronic file of each' of the drawings indidated in Sub-Article 14.1 of this spedification shall be 
sent, for review/coihments, to the CenterPoint Energy designated representative unless a different 
format ig sfiecifically requested by CenterPoint Energy. Certain types of engineering,  documentS 
depend upon finalization of other documents. •For example, relaY•panet drawings cannot be prepared 
until the relaying AC and DC schematics are finalized. Therefore, engineering documents shall be 
subinitted for CenterPoint Energy comments or apprOval in the proper sequence. 

14.3. Customer drawings Should be 100% comPlete when given to CenterPoint Energy to review. If a 
functional review cannot be done, CenterPoint Energy shall comment on complfance with CenterPoint 
Energy specifications and return to customer. The drawings shall then be resubmitted with CenterPoint 
Energy comments incorporated when 100% complete. The customer shall then proceed with drawing 
submittal in accordance With Sub-Article 14.4 of this specification. 

14.4. Customer drawingS that are 100% complefe and marked "For ApproVal" shall be functionally reviewed 
by CenterPoint EnergY for.cOmpliance with CenterPoint Energy specifications. If additional Comments 
are made by CenterPoint Energy on the 100% complete drawings, the customer in* • 

14.4.1. • Incorporatethe Cent-erPo'int Energy comments and resubmit these drawings for further review 
of compliance with CenterPoint Energy specifications, or 

14.4.2. Send a letter to the CenterPoint Energy designated representative acknowledging that 
CenterPoiht Energy cOmments were received and shall be incorporated into the "For 
Construction" drawings. 

14.5. Should the customer disagree with 'Comments by CenterPoint Energy, the customer shall send a letter to . 
the CenterPoint Energy designated representative explaining why revisions are not necessary. 

14.6. Once aIl issues are resolved, the final set of drawings shall be marked 'For' Constrtiction." After, the 
substation is energized a PDF electronic file of each of the drawings indicated in Sub-Article 14.1 of 
this specification, "As Built" drawings of the substation shall be sent to the CenterPoint Energy 
designated representative within 90 days.' 

15. EQUIPMENT INSTALLATION 

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

15.2. CenterPoint Energy shall assign a 6-character substation identification to the customer7owned 
substation. CenterPoint Energy _shall,  pdst the &character substation identification 9n the door of the 
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substation control cubicle and on the entrance gate of the substation. The 6-character substation 
identification shall be used to identify the customer-owned substation for any communications or 
correspondence. 

15.3. The customer shall install all substation equipment and rnake all connections, except as otherwise noted 
in this specification. The customer shall make all equipment installation checks required by Article 16 
of this specification and shall make all required measurements and readings available to CenterPoint 
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 
settings and "out of case" testing of the following relays: 

15.5.1. Transmission line relaying and tuning components of the associated power line canier 
equipment communication channel, 

15.5.2. Relays for 138 kV transmission line automatic reclosing, and 

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

Note:  The appropriate operation of protective relays and control circuits by perforrning trip and close 
testing from devices of Sub-Articles 15.5.1 through 15.5.3 of this specification above shall be conducted 
with CenterPoint Energy present to direct and observe test (24 hr. advance notice required). 

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

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

15.8. CenterPoint Energy will coordinate and provide the procedures for energizing the customer-owned 
substation 138 kV equipment. 

16. REQUIRED TESTS AND INSPECTIONS 

16.1. During installation but prior to energizing the equiprnent, the customer shall perform the following 
tests and inspections. CenterPoint Energy will observe the tests below that are marked with an asterisk 

(*)- 

16.1.1. Diagnostic testing (e.g., insulation power factor ("Doble testing", etc.), insulation resistance 
("Megger", etc.) of all equipment (e.g., arresters, coupling capacitors, etc.), including all tests as 
specified by manufacturer. 

16.1.2. The required tests and inspections for control cables and panels are as follows: 
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16.1.2.1. Check continuity and perform insulation resistance test conductor-to-ground and 
conductor-to-conductor. 

16.1.2.2. Perform a point-to-point wiring check of protective relaying and contra panels. 

16.1.2.3. 'Verify, 
*
piotective relaying control circuits ,by performing functional trip and close 

testing. 

16.1.2.4. Inject current fioir" current transforrners through relays. 

16.1:2.5. CenterPoint Energy personnel will calculate the set points, apply the settings and test the 
multi-function transmission line proteCtion relays after the customer has cornpleted point-
to-point wiring checks of protective relaying and control panels and verified protective 
relaying control circuits by performing functional trip and close testing. 

	

16.1.3. 	The required test and inspections for power cables are as follows: 

16.1.3.1. Check continuity and phasing sequence. 

16.1.3.2. Perforin insulation resistance test of cables. 

16.1.3 .3 . 	High-pot. 

16.1.4. The required tests and inspections for circuit breakers are as follows: 

16.1.4.1. Inspect and adjust main auxiliaiy sWitch assenibly per manufactureCs instructions. 

16.1.4.2. Inspect, adjust, and lubricate operating meChanism per manufacturer's instructfons. 

16.1.4.3. 	Ratio check, excitation test, insufation resistance test, and polarity:on all current 
transfoimers. Leave un-used current transformers shorted and grounded:on secondary 
terrninalS. 

16.1.4.4. 	Check resistance' of close, trip and trip free coils. 

16.1.4.5. Perforrn insulation resistance test of main contact assembly and -bushingš. 'Measure main 
contact resistance ("Ductor"). 

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

16.1.4.7. Perform insulation resistance test of control circuits 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 verify proper ()liming speed. 

16.1.5. The required tests and inspections for disconnects and switches are as follows: 
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16.1.5.1. Check and adjust contact alignment and wipe. 

16.1.5.2. Adjust operatini linkage to obtain full open and close positions and tighten all clamps 

and set screws. 

	

16.1.5.3. 	Check and tighten all electrical connections. 

	

16.1.5.4. 	Lubricate linkage and bearings, if required. 

	

16.1.5.5. 	Clean all grease frorn contacts. 

16.1.6. The required tests and inspections for batteries and charger are as follows: 

16.1.6.1. Assemble batteries per manufacturer's instructions. 

16.1.6.2. Coat all connections on battery terminals with no-oxide grease. 

	

16.1.6.3. 	histall, connect, and adjust charger per manufacturer's instructions. 

	

16.1.6.4. 	Put batteries on equalize charge until the specific gravity of all cells is within the limits 
set 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 energizing the equipment, CenterPoint Energy recommends that the 
customer perform the following tests and inspections, as a minimum. This list is not considered to be 
exhaustive or all-inclusive. 

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

Note:  CenterPoint Energy will calculate and implement all settings for customer-owned relays installed 
for the protection and automatic reclosing of CNP transmission lines and for customer-owned relays 
installed to prevent back-energizing CNP's system from generation installed on the low-side of customer 
power transforniers. On a case-by-case basis, CNP may issue settings for other customer-owned relays. 

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

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

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

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

CENTERPOINT ENERGY 
HOUSTON, TEXAS 

WRITTEN 4/9/74 E. C. Reid 
CI-LECKED 4/10/74 L. G. Pond 

15 11-16-2015 Updates Var Var DRS APPROVED 7/17/74 C. S. Kayser 
14 7-22-2005 Change to 4000A and other updates Var Var DRS Page 39 of 45 
NO DATE ITEMS REVISED BY CH APP SPECIFICATION NO. 	007 	231 	14 

92 



17.1.3.2. 	In the following order: 

17.1.3.2.1. Polarity check current transformers, 

17.1.3.2.2. Ratio check current tranšformers. 

17.1.3.2.3. Excitation test current transformers. 

17.1.3.2.4. Insulationjresistance-test current transformers.' 

17.1.3.3. Check table connectiOns to panels. 

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. 

17.1.4.2. Check all bolted bus connections. 

' 
17.1.4.3. High-pot cable with 25 kV DC. 

17.1.4.4. 	Insure that all exposed bus work is properly insulated. 

17.1.4.5. 	Bridge all bus work. 

17.1.4.6. Perform dieleetric insulation and power factor tests on all bus Work. 

17.1.4.7. Check breaker-lifting devices for alignrnent and adjust limit switches, if necessary. 

17.1.4.8. 	Adjust atixiliary and cell switches. 

17.1.4.9. Check continuity for all AC, DC control, and cUrrent transformer circuits. 

17.1.5. The recomrnended tests and inspections for tranSfonners are as follows: 

17.1:5.1. Visually inspect for internal shipping damage and check all internal connections. 

17.1.5.2. 	fristall bushing and accessories per mannfacturer's instructions. 

17.1.5.3. Inspect load tap changer (LTC),  compaltrnent' and adjust per manufacturer's instruction 
and check LTC operation, if applicable. 

17.1.5.4. Bridge primary and secondary windings On all tap pisitions afici a final check on the tap 
position that will be used. 

17..1.5.5. 	Ratio check, excitation test, perform insulation resistance test, and check polarity on, all 
current transformers. Leave unused current transformers shorted and grounded on the 
secondary. 

CENTERPOINT ENERGY 
HOUSTON, TEXAS 

WRITTEN 4/9/74 E. C. Reid 
CHECKED 4/10/74 L. G. Pond 

15 11-16-2015 Updates Var Var DRS APPROVED 7/17/74 C. S. Kayser 
‘,14 7-22-2005 Change to 4000A and other updates Vár Var DRS Page 40 of 45 
NO DATE ITEMS REVISED BY CH APP SPECIFICATION NO. 	007 	231 	14 

93 



17.1.5.6. Vacuum fill per manufacturers instructions. 

17.1.5.7. 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). 

17.1.5.9. Test oil for dissolved combustible gas and rnoisture content (Note: This test is to be 
performed 24 to 48 hours after the substation has been energized).. 

17.1.5.10. Check voltage regulating relay and controls. 

17.1.5.11. Check cooling equipment and controls. 

17.1.5.12. Check nitrogen-regulating equipment and adjust per manufacturer's instructions. 

17.1.5.13. Check sudden pressure relay and associated circuits. 

17.1.5.14. Check and connect desired alarm circuits. 

17.1.5.15. Perform insulation resistance test and insulation power factor test of bushing and 
windings (e.g., "Doble testine). 

17.1.5.16. Check all bushings to bus connections, 

17.1.5.17. Check all current transformers and control circuit connections. 

17.1.5.18. Record all measurements and readings. 

17.1.5.19. Check core ground. 

REFERENCE DRAWINGS 
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THIS OIAGRAm REPRESENTS THE MAXIMUM DIMENSIONS, AND 
MAXIMUM WEIGHT OF POSSIBLE 138 KV CT'S OR PT'S THAT 
CENTERP0INT ENERGY WILL PROVIDE FOR THE 138 KV BILLING 
METER. 

THIS DIAGRAM PROVIDES THE NECESSARY STRuCTuRAL AND 
MECHANICAL DESIGN PARAMETERS TO BE USED FoR THE INSTRUMENT 
TRANSFORMER FOUNDATIONS AND STANDS THAT WILL SUPPORT 
138 KV CT'S OR PT'S THAT CENTERPOINT ENERGY WILL PROVIDE, 

THIS DIAGRAM MUST RLSO BE USED, IN CONJUNCTION wITH 
SUBSTATION nuS PROFILE DIMENSIONS. TO DETERMINE THE HEIGHT 
OF THE STANDS THAT WILL SUPPORT THE INSTRUMENT TRANSFORMERS 
THRT CNP wOuLD PROVIOE FoR THE 138 KV BILLING METERING. 

AFTER THE INSTRUMENT TRANSFORMER STAND HEIGHT HAS BEEN 
DETERMINED BASED ON THE ABOVE INFORMATION, THE MANUFACTURER'S 
OuTLINE DRAWING' FOR THE ACTUAL 138 KV CT'S AND PT'S THAT 
cENTERPOINT ENERGY wILL PROVIDE MUST BE USED TO DETERMINE THE 
OETAILS DF THE PRIMARY coNNECTION(S) ANO SECONDARY TERMINAL 
BOx CONDUIT CONNECTION. 
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