
Options for Strengthening Indiaôs National Power 

Grid Using the Purdue Long-Term, Least Cost, 

Generation & Transmission Planning Model 

Brian H. Bowen, Devendra Canchi, 

Paul V. Preckel, F.T. Sparrow

Power Pool Development Group

Energy Center at Discovery Park

PURDUE UNIVERSITY

West Lafayette, IN, USA

IEEE Power India Conference

New Delhi, India

October 12-15, 2008

http://www.purdue.edu/dp/energy/ 1

http://www.purdue.edu/dp/energy/


Purdueôs Energy Center at Discovery Park

http://www.purdue.edu/dp/energy/

ÅPPDG, Global Partnerships 

ÅSUFG forecasts & modeling, Marble Hill, IURC

ÅForecasting is critical for long-term modeling

ÅReliable cost/performance data, ñGarbage In = Garbage Outò

Includes 10 centers - we represent 3 of them

PPDG, Power Pool Development Group

SUFG, State Utility Forecasting Group

CCTR, Center for Coal Technology Research    

2

State Agency: IURC, Indiana Utility Regulatory Commission
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NERC, MISO & PJM Power Pools

The NERC was 

established at

federal level to 

ensure reliability 

of electricity supplies
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MISO

Midwest

Independent

System

Operator

PJM, Pennsylvania

New Jersey,

Maryland Power Pool



About the Midwest ISO, MISO

The Midwest ISO: 

(1) Ensures reliable operation of & equal access to 

93,600 miles of interconnected, high-voltage power lines 

in 15 U.S. states & the Canadian province of Manitoba

(2) Manages one of the world's largest energy markets, 

clearing billions USD in energy transactions monthly 

(3) Approved as the nation's first regional transmission 

organization (RTO) in 2001

(4) Is a non-profit 501(C)4 organization & governed by an 

independent Board of Directors, headquartered in 

Carmel IN. Operations centers Carmel IN & St.Paul MN 
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Power Grids & Modeling

ÅMany good commercial technical software packages

ÅWhat are we wanting from our models?

ÅPurdueôs long-term model simultaneously expands 

generation & transmission

ÅPurdueôs model trades in energy (MWh) & reserves (MW)

ÅPurdue model is primarily economic 

but has detailed station & line specific data

ÅBest planning option is to use as many models as possible
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Electricity Power Markets

What is Wanted?

Benefits from greater system integration
ÁLower reserve requirements & Load diversity

ÁEconomies of scale & Joint planning

ÁIdentifies likely markets for power & reserves 

for projects, reduces perceived risk for investors

ÁResulting market discipline has ñenergizing effectò 

on cost effectiveness, wheeling charges

Examples of Power Pools
ÁNordPool

ÁMISO, PJM

ÁSAPP, WAPP

ÁIndiaôs future- Tight or Loose Power Pool?ïA good question
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The Midwest Independent System 

Operator (MISO) ensures reliable 

operation in 15 U.S. states & the 

Canadian province of Manitoba. 

MISO  clears more than $3 Billion in 

energy transactions monthly.

MISO Total Capacity 127-156GW

Equal access to 93,600 miles of

Interconnected high voltage lines

India Total Capacity 113-145 GW

75,556 miles of Lines

INDIA & MISO

~ Similar sized networks 

India & MISO



Purdue & Africaôs Developing Power Pools

Existing Powerlines

Proposed powerlines

(Southern Africa)

Possible Alternative

Powerlines (Northern Africa)

Potential future African Grid

Existing Powerlines

Proposed powerlines

(Southern Africa)

Existing Powerlines

Proposed powerlines

(Southern Africa)

Possible Alternative

Powerlines (Northern Africa)

Potential future African Grid
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Long-term Vision
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RSA ïRepublic of South Africa

DRC ïDemocratic Republic of Congo

Purdue Modeling

with the Southern 

African Power 

Pool, SAPP

SAPP power pool planners wanted to make maximum use

of the regional hydropower (existing & proposed) & so reduce

South Africaôs thermal power capacity. The Purdue model

consistently recommended construction of the Western 

corridor (from DRC to Angola to Namibia) - now under construction.

12 countries of the Southern 

African Development 

Community, SADC


