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Purdueodos Energy Center
http://www.purdue.edu/dp/enerqgy/

Includes 10 centers - we represent 3 of them
CCTR, Center for Coal Technology Research
SUFG, State Utility Forecasting Group
PPDG, Power Pool Development Group

ASUFG forecasts & modeling

A PPDG, Global Partnerships

A Forecasting is critical for long-term modeling
A Reliable cost/performance data


http://www.purdue.edu/dp/energy/
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Electricity Power Markets
What is Wanted?

Benefits from greater system integration
ALower reserve requirements & Load diversity
AEconomies of scale & Joint planning
Aldentifies likely markets for power & reserves
for projects, reduces perceived risk for investors
AResul ting mar ket disciplin
on cost effectiveness, wheeling charges

Examples of Power Pools (Tight vs Loose)
NordPool, MISO/PJM, SAPP/WAPP
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Power Grids & Infrastructure Modeling

AMany good commercial technical software packages
AWhat are we wanting from our models?
AP u r d u e éem rhodal gmultaneously expands
generation & transmission
AP ur du e 6Brmlmodelgrades in
energy (MWh) & reserves (MW)
APurdue model is primarily economic
but has detailed station & line specific data
ABest planning option is to use as many models as possible
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I\/IISO Models ~ New Transmlssmn Coal wWind

MISO = Midwest Independent Syste Ogerator
New 765 kV line costs $5 Million per e
MISO & Indiana implementing wind

Nuclear only under environmental scenario
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Future Capacity Requirements 2008-2027 = KS o wv
80,000 - MO KY VA
S = o Investment in transmission is
vital for infrastructure development,
security, reliability, & success
of wind expansion
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http://mww.purdue.edu/dp/energy/CCTR/byTopic.php
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Kazakhstan &
Regional
nfrastructure

Qil, Gas, Coal exports

Kazakhstan & Central Asia's
Potential Energy Market

Key:
mmmmmn FPotential new gas pipes &
electricity transmission lines
CPC  Caspian Pipeline Consartium
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Crucial Value ~ Electricity Demand Growth Rate
2%, 4%, 8% or more?

Demand %
(MW)

Target

Current
Suppressed

Realistic suppl
Demand PPy

Constrained growth

History I = Target rate of growth

>Time

Now

Electricity planning is dominated by this variable
The Purdue model considers two values: 4% & 8% !
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Purdue Long-Term Power Grid Modeling
High Level Planning

Objective ~ Cost Minimization
Capital Costs & Operational Costs
Typically ~ 20 year Planning Horizon

ag Costof g, eCostof Expandlngg e FixedCostfor g, g
eneratloﬁ &xstlng Generatm{‘# eNewGeneratoﬁs o
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Purdue & Afri cados Devel o

Tunis
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Long-term Vision

uatona
Guinea

Brazzaw?

USAID funding
for Purdue °

—— Possible Alternative
— Powerlines (Northern Africa)

Existing Powerlines
Proposed powerlines
(Southern Africa)

CAPP Central African Power Pool
EAPP East African Power Pool
SAPP Southern African Power Pool
WAPP West African Power Pool
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Purdue Modeling
with the Southern
African Power
Pool, SAPP

12 countries of the Southern
African Development
Community, SADC

SAPP power pool planners wanted to make maximum use

of the regional hydropower (existing & proposed) & so reduce
South Africads ther mal power cap
consistently recommended construction of the Western

corridor (from DRC to Angola to Namibia) - now under construction.
10



