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Who is CenterPoint Energy?

� Natural gas sales and delivery
� Over three million residential, commercial and 

industrial customers in six states

� Competitive gas services
� Over 12,000 commercial, industrial and 

wholesale customers across the eastern U.S.

Electric transmission and 

Electric Transmission 

& Distribution

Interstate Pipelines

Field Services

Natural Gas Distribution

Competitive Natural Gas

Sales & Services

� Electric transmission and 
distribution
� Over 2 million meters in the Houston area

� 16.4 GW peak demand

� Interstate natural gas pipelines
� Two pipelines in the mid-U.S., connecting to 

over 20 other pipelines

� Natural gas gathering and processing
� 150 separate systems in major producing 

fields in Arkansas, Louisiana, Oklahoma and 

Texas
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Digital Meters

Meter Data Management 
System

Common Portal / 
Repository

Home Area Network

CNP’s smart grid journey
A history of stakeholder commitment

R & D / 

Pilot

Advanced metering system Communications

Benefits

DOE 

1990s 2005 2005-2007 2009-2012 2012Beyond

Pilot

Intelligent Grid

Remote Switching

Solid State Relaying

SCADA

Remote Capacitor Controls

Transmission / 
Substation / 
Distribution 
Integration

RTU Data Storage / 
Analytics

New Generation 
Switching / Sensing

Communications

Distribution Management 
and Control Systems

PUCT 
approves 
AMS 12/08

DOE 
grant 
12/09
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Three Components 
of a Smart Grid

Expanded Energy Sources

Smart Meters

Intelligent Grid

Expanded Energy Sources
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The Customer is Central
to Enable a More Robust Market

Educate 
consumers about 
electricity usage

Encourage 
demand 
response

Help consumers 
save money on 

utility bills

Facilitate 
Distributed 

Generation and 
RenewablesImprove 

reliability
Enhance customer 
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2010-2013 Deployment of the 
Intelligent Grid

� Implement an Advanced 
Distribution Management 
System (ADMS)

� Install remote monitoring 
at approximately 30 
substations

� Install approx. 600 

While this phase covers about 15 percent of CenterPoint Energy’s service area, 

some of the improvements will benefit consumers in the entire system.

� Install approx. 600 
automated field switching 
and monitoring devices 
on approx. 300 
distribution circuits.

� Integrate components to 
accomplish stated 
improvements (reliability, 
monitoring)

8



Design

Combined with back office computer systems, IG technology, when fully 
deployed, will automatically identify the location of power outages, isolate 

faulted sections of the grid and re-route power from other sources, 
essentially “healing” the system. 9



� Goal 1 – Detect fault

Goal 2 – Isolate the faulted section

Intelligent Grid 

What Should We Do?

� Goal 2 – Isolate the faulted section

� Goal 3 – Locate the cause

� Goal 4 – Characterize fault type

� Goal 5 – Monitor Assets    
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Intelligent Grid

� Accurate sensing 

� High Resolution Event Recording 

How do we do it?    With technology

� High Resolution Event Recording 

� Automated Switching Devices

� Remote Control Restoration

� Automated Fault location

� Fault characterization

� IG Self Diagnostics 11



Smart Switch

12

• NI-SGA brings advanced capabilities to Siemens SDR 

enclosure controller

� Analytics + Switch Functionality

� With optional future upgrades
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Smart Grid Smart Switch

Distribution Switch

• Rated Through 38kV

• Vacuum Interruption 

Technology

• Integrated CTs &  Voltage 
Sensors

Switch Controller

• Remote Switching

• DNP3 Protocol

Analytics (NI SGA)

•
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Sensors
• 833 Samples/Cycle, 24-bit 

Resolution

• Advanced Embedded Analytics

• Data Storage, 1000+ event 
captures

• Remote upgrade

• Multi Protocol Communications
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Control Cubicle
Control Cable (48V DC)

Distribution Recloser Switch

Sensor Data (Analog)

High Level Diagram

HMI/User Controls

Siemens 

Switch Control 

Board

cRIO (Smart Grid Analyzer)

Enet 1

Enet 2

Serial 2

USB Serial 1

Serial  1

Service Port (Front Panel)

14

GE MDS 3460

SmartSynch Router

WiMAX

GPRS

Open Closed Trip Status

Open Close Trip

Data Link with 

CenterPoint

LV Dashboard

TCP, DNP3, SSL

Serial  1

Serial to Ethernet  Box

Serial 1Enet 1
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Summary

• CenterPoint is in their 3rd decade of Smart Grid 

development 

• Collaboration between utilities and high tech 

companies is key to Smart Distribution Systems

• Communications
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• Communications

• Data

� SCADA data

� Waveform data



Per the DOE Grant Agreement,:
“If you publish or otherwise make publicly available the results of the work conducted under 
the award, an acknowledgment of Federal Support and a disclaimer must appear in the 
publication of any material, whether copyrighted or not, based on or developed under this 
project, as follows:”

Acknowledgment: “This material is based upon work supported by the Department of Energy 
under Award Number [DE-OE0000210]” 

Department of Energy Disclaimer
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under Award Number [DE-OE0000210]” 

Disclaimer: “This report was prepared as an account of work sponsored by an agency of the 
United States Government.  Neither the United States Government nor any agency thereof, 
nor any of their employees, makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represents that its use would not infringe 
privately owned rights.  Referenced herein to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute 
or imply its endorsement, recommendation, or favoring by the United States Government or 
any agency thereof.  The views and opinion of authors expressed herein do not necessarily 
state or reflect those of the United States Government or any agency thereof.”  
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