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CenterPoint Energy expectations for intertie substations

and

the required operation / maintenance practices

OUTLINE:

1. Basic system overview

2. How transmission service is extended

3. Load request and interconnection study

4. Customer substation configurations and switching

5. Customer Substation specification

6. Outage Clearance and Coordination Procedure

7. System faults and automatic reclosing
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COMPANY OVERVIEW
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Electric Transmission and Distribution - We maintain the wires, poles 

and electric infrastructure serving our 5,000-square-mile electric service 

territory in the Houston metropolitan area. CenterPoint Energy ensures the 

reliable delivery of power to 2.2 million metered homes and businesses, but 

does not generate power or sell it to customers.

Natural Gas Distribution - We sell and deliver natural gas to 3.3 million 

homes and businesses in Arkansas, Louisiana, Minnesota, Mississippi, 

Oklahoma and Texas. In Minnesota, CenterPoint Energy offers the Home 

Service Plus, a home appliance repair and maintenance service.

Competitive Natural Gas Sales and Services - Our natural gas sales and 

services business, CenterPoint Energy Services (CES), provides energy 

solutions to approximately 100,000 commercial, industrial and wholesale 

customers in 26 states. TrueCost, which is an electric retail shopping 

service, and Mobile Energy Solutions, which offers portable natural gas, 

both reside in this business unit.
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RETAIL DELIVERY SERVICE
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Tariff applicable to customer that takes transmission service 

http://www.centerpointelectric.com/cehe/about/tariffs/

óCurrent tariff for retail delivery serviceô

(Rev. No. 7th, Effective: 1/15/15)

Section 5.5.5 Power Factor

95% lagging

Customer installs corrective equipment

Or demand associated with customerôs use of delivery service is increased by formula

Or CenterPoint Energy may installs corrective equipment and charge customer



Basic Power System Overview

And 

CenterPoint Energy

Transmission System
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North American Electric Reliability Council (NERC)

10 Regional Reliability Councils

4 Asynchronous Networks

CENTERPOINT ENERGY 

HOUSTON ELECTRIC

1

2

3
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Electric Reliability Council 

Of Texas (ERCOT)
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RED = 345 kV

BLUE = 138 kV

GREEN = 69 kV
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DISTRIBUTION (2.4 - 34.5 KV)

Typically radial in configuration and utilized to transmit power to final retail 

customer.

SUBTRANSMISSION (13.8 - 138 KV)

Radial or network configuration and utilized to transmit power to distribution 

substations or to transmit power to bulk retail users.

TRANSMISSION (69 - 765 KV and above)

Almost always network in configuration and utilized to transmit power between 

major substations & interconnecting systems, to wholesale outlets and to large 

bulk retail users.

TRANSMISSION IS FURTHER DIVIDED INTO:

High Voltage (HV) 115 - 230 kV

Extra High Voltage (EHV) 345 - 765 kV

Ultra High Voltage (UHV) greater than 765 kV

CLASSIFICATION OF POWER LINES
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765

500

345 ^ EHV

230

138

115  ^ Transmission

69

34.5 ^ Subtransmission

13.8

12.47

7.2

4.16

2.3 ^ Distribution

SOME COMMON TRANSMISSION/DISTRIBUTION

SYSTEM VOLTAGES (KV) AND CNP VOLTAGES
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Generator

4-25 kV

Generator

Step-up

Transformer
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two-pole

60 times per sec.

3600 rpm

Step-Up (GSU) Transformer

DeltaWye-grounded

Transmission

System
Generator

CenterPoint Energy Transmission System
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CenterPoint Energy (CNP) transmission and distribution 

systems use the C-B-A counter-clockwise phase rotation 

designation. This can also be called A-C-B, or even B-A-C 

rotation designation (any of these is correct as long as the 

letters are in the same sequence). The phasor rotation diagram 

is just a way to symbolize the sequence in which the phases 

reach a peak. Each phase vector is 120 degrees apart from the 

others which corresponds to each phase sinewave which is 120 

electrical degrees apart from the others (this is optimum 

spacing, the peaking at different times allows the even 

distribution of 3-phase power to supply large loads).

CenterPoint Energy does not use the A-B-C (also called C-A-B, 

or B-C-A) phase rotation designations, but some other utilities 

do. So, it is easy to see where problems would arise if 

connecting CNP C-B-A phases to another utilityôs C-A-B phases 

or other designation used by industrial customers

Phasors 

pass by this 

line in C-B-A 

or A-C-B or 

B-A-C order 

when rotated 

counter-

clockwise.

Waveform peaks pass by this line 

in C-B-A or A-C-B or B-A-C order 

when the waveforms move from 

right to left.

Phase Designations
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PHASE DESIGNATION AND INTERCONNECTION 

COMPARISON CHART  
 
US Industry Standard A B C 

CNP Transmission/Distribution System C B A 

CNP substation drawings 67Vl-n 3 2 1 

CNP substation drawings 115Vl-n 6 5 4 

CNP High Voltage Metering department (inside the metering cabinet*) A B C 

CPS Energy, STP C B A 

AEP, LCRA, ONCOR, STEC, TMPA, BEC, LST B C A 

TNMP A B C 

AE B A C 

Typical relay manufacturer connection diagrams 1 2 3 

European Standard R S T 

* CNP High Voltage Metering refers to this as A-B-C clockwise 

Interconnected Phasing Notes (and designations shown on older drawings): 

All designation are referred to as counter-clockwise rotation except as noted. 

TNMP = Texas-New Mexico Power (also TNP, formerly Community Public Service, CPS) 

TMPA = Texas Municipal Power Agency 

AEP = American Electric Power (formerly Central Power & Light, CP&L) 

LCRA = Lower Colorado River Authority 

BEC = Brazos Electric Cooperative 

CNP = CenterPoint Energy (formerly Reliant Energy, HL&P, Houston Lighting & Power) 

CPS Energy = City Public Service Energy San Antonio (formerly City Public Service Board, CPSB) 

AE = Austin Energy (City of Austin, COA) 

STP = South Texas 345 kV Substation 

STEC = South Texas Electric Cooperative 

ONCOR = Oncor (Texas Utilities, TXU) 

LST = Lone Star Transmission  
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