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CINERGY COAL-BURNING
GENERATING PLANTS

Generator
Transformer

Condenser Cooling Water Condenser
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FACTORS TO BE

CONSIDERED

Fixed Contracts & Variable Contracts (min & max)

Cost Variables

®  Price/ton

®
-
c

©® BTUs/Ib

T

©® Add-On Cost (processing cost dependent upon
moisture content, ash content, sulfur content, and
grindability)

® Transportation Costs

-

©® Plant Efficiency (Heat Rate)

SOLVING THE PROBLEM




MAP OF PROCESS

. . Understand Cost zzile ijectl\.re
Define Objective Composition Function and
p Constraints

Standardization Create a Model Run Computer
of Units (LP) Software (Excel)

Analyze the
Solution

ORIGINAL OBJECTIVE

FUNCTION

Minimize: C = Z

i-1 j-1

Total Cost $/ton: Purchase + Transportation + Processing

N L . East i
iami5 | Miami7 |Beckjord Zimmer
Bend
RAG 37.00 37.00 36.75 32.00 3275

Peabody 39,75 39,75 40,30 35,73 36,50
American 35.00 36,00 39,73 34.00 33,73
Consol 43,25 45,25 45,85 42,25 41.85
Cyprus 30,00 50,00 49,73 45,00 45,73
Addingtor 38.25 38.25 39.00 37.25 37.00
Waterloo 46,00 46,00 45,60 42,00 43,60




BTU BASED OBJECTIVE
FUNCTION

Total Cost $/million BTUs

East

Miamis | Miami 7 | Beckjord Zimmer
Bend

RAG 1.42 1.42 1.41 1.23 1.26
Peabody 1.49 1.49 1.52 1.34 1.37
American 1.51 1.51 1.58 1.33 1,34
Consol 1.85 1.85 1.87 1.72 1.71
Cyprus 2.08 2.08 2,07 1.88 1.91
Addingtor 1,59 1.59 163 1.53 1,54
waterloo 2.04 2,04 2,02 1.86 1.93

C$/T0n

C$IBTU = BTU%
on

ELECTRICITY PRODUCED
BY EACH PLANT

Electricity Produced
MwH
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ELECTRICITY PRODUCTION
CONSTRAINTS

Electricity
Requirement Millions BTUs
{MwH)
Miami 3 |== 530,000 = 5,773,000
Miami 7 |= 500,000 5,100,000
Beckjord |»= £50,000| ) £,565,000
East Bend| == 730,000 ‘ 7,500,000
Jimmer |== 1,100,000 ‘ 11,000,000

Electricity Production=>">"¢e, X;
T

Electricity Production,.,, = Electricity Production,,,, (BTL%(WH )

COAL AVAILABILITY
CONSTRAINTS

Ton's of Coal Millions BTUs
Available Available
RAG = 350,000 = 9,100,000
Feabody | = 300,000 7,980,000
American| = 275,000 ‘ £,930,000
Consol  |<= 200,000| ) 4,900,000
Cyprus  |=<= 175,000 ‘ 4,200,000
Addington <= 200,000 - 4,800,000
Waterloo| <= 180,000 ‘ 4,068,000
FixedContr act = 3 zn: X;  VariableCo ntract <= izn: X
i=1 j=1 i=1 j=1

AvailableCoal :Tons(BT%on)
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MANDATORY CONTRACTS
VS VARIABLE CONTRACTS
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OPTIMAL COST

Total Cost of Purchased Coal (5 Millions)

Riami 5 Miami 7 Beckjord East Bend Zimmer Total Cost

RAG 0.00 0.00 2,38 6,28 2,92 11,57
Peabody 3.08 5.65 0.55 0.15 2,28 11,71
American 0.00 0.00 0.00 2,33 6,97 9,30
Consol 0.70 0.69 0.92 0.00 3.11 5.42
Cyprus 0.00 0.00 0.00 0.00 0.00 0.00
Addington 5.32 1.50 0.85 0.00 0.00 16T
Waterloo 0.00 0.00 7.09 1.03 0.00 8.12

53.79

OPTIMAL AMOUNT OF
COAL PURCHASED

Total Purchased Coal (Thousand Tons)

hdiami s Miami 7 Beckjord | EastBend Zimmer Total
Purchased
RAG 0.00 0.00 64,63 196,27 89,10 350,00
Peabody 7742 142,18 13.63 4.33 62,44 300,00
American 0.00 0.01 0.00 68,46 206.53 275.00
Consol 15.49 15.30 19.99 0.00 74.20 124,98
Cyprus 0.00 0.00 0.00 0.00 0.00 0.00
Addington 135,01 39,29 21.70 0.00 0.00 200,00
wWaterloo 0.00 0.00 155,38 24,62 0.00 180,00
1420.98




MANAGERIAL IMPLICATIONS

BASE SCENARIO

Total Cost of Purchased Coal (5 Millions)

Miami 5 Miami 7 Beckjord East Bend Zimmer Total Cost

RAG 2.21 2.45 2,28 0.00 0.oo 12.582
Peabody 0.64 2.30 2.84 2.25 3.39 11.42
American 0.13 2.09 3.46 2.02 2.37 10.07
Consol 0.o0 1.54 210 2,37 2.68 8.63
Cyprus 2.57 1.45 113 0.43 1.87 8.52
Addingto 0.o0 0.00 0.43 3.31 3.70 7.44
‘Waterloo 1.01 1.41 0.98 1.10 3.48 7.98

67.06

\ Total Purchased Coal (Thousand Tons)

Total
Miami5 |Miami?7 |Beckjord |East Bend| Zimmer
Purchased
RAG 22178 | 6626 | 61.96 0.00 0.00 350.00

Peabody 16,22 57.74 70,05 62,98 93.00 300,00
American 3.41 55.00 87.00 53.37 70.21 275,00

Consol 0.01 33.59 45,90 55.99 6410 200,00
Cyprus 7146 29.03 23,99 961 40,92 175.00
i 0.00 0.00 10.94 88,96 100.10 200.00

‘Waterloo 21.89 3066 21.57 2615 7972 180.00
1680.00




REDUCTION IN COAL PURCHASED
(Thousand Tons)

Before Miami 5  Miami 7 Beckjord East Bend Zimmer After

REDUCTION IN COST
($ Millions)

Before Miami 5 Miami 7  Beckjord East Bend  Zimmer After
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