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3.0 : OOST BENEFIT SUMMARY

The following materials represent cost benefit analysis of the Basic Plan,
Option I - Add-on Customers, Option II - Pyrolysis and Option III - Hot Water.
All cost benefit comparisons are made relative to the University's normal plant
expansion requirements into the 1980's. Capital budgets have been reallocated
for the normal expansion so that true cost benefits will result when compared to
the Basic Plan of ICES or any of the Options.

All loans for normal expansion or ICES were amortized at 5 3/4% effective
annual rate and 15 years. Comparisons were developed to show cost benefits with
or without capital cost sharing and firing the central plants on either eastern or
western coal. The capital budgets were escalated from 1978 to 1979 and all
operating costs to the end of 1981. Not factored into the calculations was con-
struction cash flow debt service, but this was accounted for in the simulated
computer cash flow analysis.

The steam side of normal expansion or cogeneration expansion is required to
be fully cost recoverable. The turbine generator or pyrolysis are customers of
the steam side of the cogeneration plant. The turbine generator is required to
purchase steam based upon its annual energy production, plant heat rate, and gross
owning and operating cost of the steam side. Pyrolysis receives credit from the
steam side based upon a ratio of equivalent kilowatt hours of pyrolysis to.that
of the turbine generator. Option I add-on customers are required to pay base
steam costs plus a surcharge for gross owning and operating costs of the steam
grid interconnections between them and the University.

The following two pages summarize the cost benefits available with a western
coal fired ICES. The outstanding result is that an eastern coal fired ICES is
marginally cost effective.

Using annual escalation factors the simple cost benefit analysis was carried
into a cost effectiveness analysis that used present worth arithmetic to evaluate
the time effects of escalation of operating costs on cost benefits.. Discounted
rates of return were included in this study to make it a conservative estimate.

Generally, all the operations have definite cost effectiveness centered on
the turbine generator. Pyrolysis, while not being cost effective on its own,
does enhance the central plant operation.” Pyrolysis is a necessary socio-economic
instrument that must be installed to achieve some social benefits. It can be
likened to a bridge across a rushing river. The bridge must be built to obtain
the socio-economic benefits of better, shorter, more economic transporation and
the tying together of a commnity. Pyrolysis brings together in one package the
controllable collection and disposal of a hazardous waste for which there are
few now available. The socio-economic benefit of pyrolysis is the overwhelming
factor, not the cost benefit, and it should be installed along with the rest of
the ICES program.



TABLE 1

OOST BENEFIT SUMMARY —~ TURBINE GENERATOR

- 1981 -

NORMAL BASIC . OPTION.f. QPTION II OPTION III
EXPANSION PLAN ADD-ON CUST. PYROLYSIS HOT WATER
Fuel Type - Coal WESTERN - EASTERN WESTERN WESTERN WESTERN
BTU per 1b. (8890) (12726) (8890) (8890) (8890)
Payback Period, Years ‘ BAST. 5.51 23.71 4.9 4,50 . 3.76
Minimum Acceptable Rate of Return, % -BASE 5.75 5.75 5.75 5.75 5.75
Rate of Return (MAR), % BASE 16.0 BASE 21.00 19.00 19.00
" Return on ':Investment, % BASE 1G6.81 | BASE 18.25 17.53 17.69
Benefit-to-Cost Ratio BASE ©2.10 1.09 | 2.19 2.36 2.13
Gross Production Cost, $/KWH BASE .02269 .02679 .02112 . .01989 .02129
Gross NSP Credit, $/KWH BASE .028 028 - .028 | .028 .- .028.
Annual Cost Benefit, $ BASE  $216,712  $50,503 - $260,528  $237,702  $242,618. -



TABIE 2

STEAM SIDE OF PLANTS

- 1981 -

NORMAL . BASIC _ OPTIQN I OPTIGN II OPTION III
EXPANSION " PLAN ~_ADD-ON_GUST. - PYROLYSIS * _HOT WATER
Fuel type - WESTERN  EASTERN- ' - WESTERN . EASTERN ~ WESTERN  EASTERN - WESTERY  WESTERN
BTU per 1b. (8890)  (12726) (8890)  (12726) (8890)  (12726) (8890) (8890)
Gross Steam o C , -
Production Charge 2.981 4.153 3.615 = 4.852 3.373 4.153 3.567 3.769 -
($ per 1000 1b.) ' | | - -
Community Charge
($ per 1000 1b.)
‘University '2.981 - 4.153 3.373 4.527 °©  3.373  4.153 3.5637 3.494
' St. Mary's BASE N/A N/A- -~ N/A ~  *3.816  *4.678 *3:.883 _
S o } , #%(3.801) *%(4.753)  **(3.958) ;
Fairview BASE N/A N/A© N/A - 3.58  4.406 ' 3.653 _
| TUT(3.622) . (4.442)  (8.689) - ;
Augsburg BASE- - N/A N/A . . N/A . 4.402 5.219 . .4.469 _
(3.651)  (4.467)  (3.718)

* Typical - costs for Augsburg steam distribution is totally funded by Augsburg

** Typical - costs for Augsburg steam distribution is sﬁared'by St. Mary's, Fairview and Augsburg

N/A ~ not applicable



3.1 CAPITAL BUDGET SUMMARY

The following outline is based upon the consultants Capital Budget for
1978. Discrepancies that exist between this budget and the consulants are
primarily caused by cost takeoff and application of the 12% contingency item.



CAPITAL BUDGETS - 1978%

I. Grid ICTS

A.‘ Basic Plan (Intludiggﬁhnginvoring and Lonthhlnvivs @ 12%)

1. Steam Generation

a. Plant, Interconnections $5,411,800
b. S.E. Station Utilities 270,000
c.  S,E. Fuel Systems ‘ 1,863,000
d. S.E. Plant Systems : 4,448,000
e. S.E. Ramodeling 991,000
f. S.E; Plant Instrumentations 664,000
g. U. ofi M. Plant Pollution Control _ 2,600,000
h. S.E. Plant Acquisition 500,000
i. Site Survey and borings 20,000
J. Site Demolition , . 150,000

Subtotal (Steam Generation) $16,917,800

2. Electric Generation

a. Turbine Generator ‘ $2,262,400
b. Switchgear and Wiring ’ 341,600
c¢. Instrumentation 13,440
d. Caomputer Interface 16,800

$2,634,240

B. Exclusions From Grid ICES For Normal Expansion

1. Low Pressure piping . $ 343,840
2. Primary Electric Tie : 268,800
3. #1 and #3 Boiler 225,200
4, Condensate Treating 99,680
5. Makeup Water Treating ' 316,960
6. Pollution Control : 672,000
7. Computer and Interface . 324,800
8. Turbine-Generation o 2,634,000
Total Exclusions $4,885,280

II. Normal Plant Expansion : $14,666,760
plus Incinerator Upgrade 163,000

Total Capital Budget $14,829,760

III. Option I~ Add-on Custamers (Including Engineering & Contingencies)

1. Tunnel Connection ' $ 1,349,000
2. Meterlng St. Mary's $ 6,720

Fairview 6,720

Augsburg 6,720

U. of M. 10,640

30,800

* Capital Budgets prepared by Helmick and Lutz and the dlfferences in

thé above are caused by contlngency (12%) multiplication accounting.



3. MIS . $ 16,800

4. Augsburg Connéction and Dist. $ 431,760 :
- Cost Sharing
Surcharge (St.Mary's,Fairview, Augsburg) $1,359,640. .
D.O.E. Share : (16,800)
St. Mary's Share ' ( 6,720)
Fairview Share ( 6,720)
Augsburg Share ( 6,720)

Surcharge (Augsburg) ‘ 431,760

Total Capital Loans
Surcharge to St. Mary's,Fairview,Augsburg; sz g4q

Surchafge Add-on to Augsburg 431,760

1IV. Option II- Pyrolysis

V. Option I1I- Hot Water

Total Capital Budget $1,930,000



3.2 . : ' GENERAL SUMMARIES

The following materials summarize production, operations and depreciation
costs for the various portions of the ICES. Detalled breakdowns are shown in
Sectlon 3.4 of thls volume. :



TABLE 3

SUMMARY OF UTILITY UNIT COSTS

.Coal (Per Ton)

Western, 8,890 BTU/#
Eastern, 12,726 BTU/#

Natural Gas (MCF)

Interruptible
Firm, Process

Fuel Ofl
No. 2 Per Gal.

Per 106 BTU

No. 6  Per 106 BTU

Ash Disposal

Coal Ash, Per Ton
Frit, Per Ton

Electric Power

Per MWH

Electric Power Sale

Capacity Credit (KW)
Energy (MWH)

Water & Sewer

— 1978

$16.78"

$42.31 .

$1.92
$ 2.60

.4125¢
$ 2,946

$ 2.678

$6.12
$1.53

$26.20

$64
$11

Escalate

7.4 %

7.4 %

13 %
13 %

13 %
13 %
13 %

- 6.15%
- 6.15%

10 %

.535/1000 gal. 10 %

1981

-$20.78
$52.42°

$ 2,77
$ 3.75

.5951¢

$ 4.25
$ 3.864

$7.32

- $1.83

$34.87

$83
$14

.712



TABLE 4

SUMMARY - ANNUAL DEPRECIATION EXPENSES

Depreciation Basis :
End of(1) Rat Levelized Annual

1978 - 1979 % Expenses’
Basic Plan - o
Existing Plant & Dist. $20,000,000 = $20,000,000 2.49 . $498,000
New Plant - Steam 12,185,000 14,602,500 2.49 363,600

Total Steam Gen.  $861,600- $861,600

Basic Plan : ' ' L
Turbine Gen. . ‘$ 2,352,000 $ 2,818,380 2.77 $ 78,080 $ 78,080

Total Basic Plan  $939,680

Option I _ : '
Main Tunnel $1,204,000 $ 1,442,875 .54 $ 7,800
Augsburg Conn. - 385,500 - 461,985 .4 2,500

. Total Option I $ 10,300
Option IT . '
Pyrolysis, Boiler $ 7,342,800 $ 8,799,610 2.77 $243,750

Total Option II  $243,750
Option III L
Buildings Retro. $ 510,000 $ 600,400 .54 _$ 3,240
Hot Water Gen. 1,222,000 1,464,445 2.49. 36,465
and Dist.

Total Option III $ 39,705

Tpe above summary is based upon dispersion techniques shown in the
Appendix. For the cost comparisons a sinking fund accumlation at 7% was
used for the levelized depreciation amount. This amount: is greater than

a sinking fund with dispersion applied and would result in a conservative
estimate: ' . -

1. Includes capital cost and engineering and contingencies. 1978 capital
cost less engineering and contingencies escalated 7% to 1979. Engineer-
ing and contingencies are 12% of capital cost added to 1979 cost.



TABLE 5

SUMMARY ANNUAL CPERATING EXPENSES -~ BASIC PLAN

STEAM GENERATION

Plant Boiler Insurance - 1977 ' o
University Plant : $ 5,200
Southeast Plant . " 5,200

ICES - 1977 § 10,400

Plant Fire Insurance - 1977 _
University Plant : - ‘ $ 3 200
Southeast Plant 3,200
ICES - 1977 6,400

Makeup Water and Sewer ($.28/1,000 1b) PR
University Plant (30%) $ 8,400
Southeast Plant (70%) : 19,600

ICES - 1977 $ 28,000

Annual Serviée Coﬁtfacts
University Plant (Existing) - 1977 -
Bailey Meters o S

1,000

Hagen Meters : 1,000

Hayes Meter T 4,000

Southeast Plant (Estimate) - 1977 3,000

ICES TOTAL 9,000

In Plant Power Costs .- University Plant - 1977 $118,400
Cost per KWh - $.0268 ~ 1978 B

Supplies‘and_Miscellaneous Repair - 1977 o '

University Plant $ 98,520

ICES (Estimates) - .
University Plant : o - 35,000
Southeast Plant : 100,000

TOTAL -ICES - 1977 $135,000

- Custodial Costs - 1977 , .
University Plant (Existing) : . $ 5,000

ICES Plants (Combined) , . 10,000
Building and Grounds - 1977 - - : R

University Plant (Existing) $ 5,200

ICES Plants (Combined) . 10,000
Coal Trucklng

Coal trucking is a fuel 1nventory charge and
charged back in fuel costs. These are few
in number for ICES, so they will be neglected.

*All expenses a#e end of year shown.

10



Trucking Charges - Ash Hauling - 1977

Landfill per ton = $3.00 $ "3.00
Cost of truck per hour - $ 6.00
Cost of driver per hour - 7.62
Total $13.62/Hours .
Truck Capacity - 10 Tons
Truck & Driver Charge @ 4 trips/day =
‘T%T = X $13 62 x 8 = 2.72 per ton 3 2.72 4
. ' Total Ash [lauling - 1977 $ 5.72/Ton
, - 1981 $ 6. 92/Ton
Administration Expense - 1977
University Plant (Existing) $ 75 000
ICES (Combined) 100 000
Miscellaneous Plant Labor Expense - 1977
University Plant (Carpenters, Steam
Fitters, Summer Help) $116,000
ICES (Comblned) 150,000
Trackage and Loconotlve Repalr 1977-(ICES) (Est ) $ 20,000
P PR TN
Distribution Maintenance (Existing & ICES) - 1977
: (Tunnels, piping, etc) : : $140,000
Annual Salarles and Fringe Benefits ~ 1978
iExlsting,Unlverslgy Plant*
1 - Sr. Chief Operating Engineer @ $12.01/Hr $ 24,980
1 - Asst. Chief Operating Engineer @ $9.56/Hr 19,885
‘5 - Principal Operating Engineers @ $8.16/Hr 84,864
6 - Sr. Operating Engineers @ $7.82/Hr each 97,5%4
7 - Jr. Operating Englneer @ 7.20/Hr each 104,832
20 - Men Salaries §332 155 -
Fringe Benefits
Average Sick Pay, $332,155 + 41,600 hrs = $798
104 hours/man/year x 20 X 7.98 $ 16,598
Insurance - .1972% of Gross Salary
Retirement - 6.0000% of Gross Salary
Social Sec. - 5.9727% of Gross Salary
Unemply. Comp. -~ 1.1600% of Gross Salary -
Health Ins. -- 6.5001% of Gross Salary
19.8300% x $332,155 $ 65,867
Gross Annual Salaries and Frlnges - 1978' $414,620
ICES* . .
"1 - Sr. Chief Operating Engr. @ $12 Ol/Hr $ 24,980
1 - Chief Operating Engr. @ $9.56/Hr 19,885
1 - Asst. Chief Operating Engr. @ $9.29/Hr 219,325
10 - Principal Operating Engr. @ $8.16/Hr 169,728
13 - Sr. Operating Engr. @ $7.82/Hr 211,452
12 - Jr. Operating Engr. @ $7.20/Hr 179,710
2 - Crane Operators @ $7.62/Hr. . 31,700
40 - Men ’ Salaries $556 780

11



ICES* (Continued)
Fringe Benefits
Average Sick Pay $656 780 + 83 ,200 = $7 89

104 hours/man/year x $7 89 $ 32,820
(19.83% + 100) x $656,780 $130, 240
Gross Annual Salaries and Fringes - 1978 $819, 840

Fuel Costs (Experience) (ICES) - 1977
Western Coal @ 8,890 BTU/1b
7.85

Mine Cost per Ton $

Tariffs per Ton © . 7.7747
Total Cost/Ton - 1977 § 115.6247

Eastern Coal (Experlence 1977) $ 39.40/ton

Natural Gas - 1977 $. -1. 50/MCF

No. 2 0il - 1977 $ .36/gal

*Salaries include Vacation and Holiday pay.

12



ELECTRIC GENERATICN SIDE OF CENTRAL PLANTS*

Administration Expense - 1978 (estimate)
Ash Hauling and Landfill - 1977
Maintenance and Supplies - 1978 (estimate)
Custodial (1978) - estimate |
Utilities (1978) - estimate

Insurance (1978) - estimate

$ 20,000

5.72/Ton

© $.30,000

$ 2,000

$ 5,000
$ 2,000

Annual Salaries and Fringe Benefits (2,080 Hours) - 1978 h

Southeast Steam Plant

2 - Prin. Operating Engr. @ $8.16/Hr
1 - Journeyman Elect. @ $13.20/Hr
Gross Salaries

Fringe Benefits - Civil Service
Base Gross Salary = $33,945

Sick Pay - 104 hours/man/year
Insurance -~ .1972% of Gross Salary
Retirement - 6.000% of Gross Salary

Social Security - 5.9727% of Gross Salary
Unemployment & Workmens Comp. -~ 1.16% of

Gross Salary
Health Plan - 6.5001% of Gross Salary
Total = 19.83% '

Fringe Benefits - Union
Base Gross Salary = $27,460

Social Security - 5.9727% of Gross Salary
Unemployement & Workmens Compensation -

1.16% of Gross Salary
Total Annual Fringe Benefits

Gross Annual Salaries - 1978

*All expenses are end of year shown.

13

$ 33,945
27,460
$ 61,405

1,695

6,730

1,640

320

- $ 12,502

$61,405

$12,502

$82,332



TABLE, G
SUMMARY - OOST ESCALATION DATA

The following data representé cost escalafion data based upon
actual University'expenditures) Federai Register, N.S.P. projections
and judgement.

Annual escalafion rates of the various components making upithe

annual O & M costs and steam sales are shown in the following tables.

% per
Annual Escalation Item Annum

1 Construction 7

2 Labor . 7

f3 Sewer and water § 10

f4 Purchased electricity . 10

f5 Purchased supplies 7

f6 : Maintenance 7

£7 Ash removal and landflll 7

8 - Insurance 3

9 Administration 8

Fuel :

10 Coal (Eastern or Western) 7.399
fl1 0il (No. 2) 13
fi2 Gas (Natural) A ) 28
f13 Pool electricity credits 5.54 by rate*
f14 .. Service Contract 10 ,
15 .Custodial - ' 7
fle Building and Grounds 7
f17 Landfill (excluding ash handllng) 10
18 Miscellaneous Labor -7
f19 Municipal waste drop charge 10
£20 HHC waste drop charge 10

*Effective annual increase in dollars is 9.23% per annum.

14



TABLE 7

SUMMARY OF GENERATION CREDIT STRUCTULE

The following data was supplied by'Nbrthérn States Power Company.

NORTHERN STATES POWER

Projection on Pool Credits per N.S.P.

‘Rate Structure -

Total Annual

1977 1981 Escalation Escalation
Capacity $64.00/KW  $83.00/KW 22.8%% 5.72%
Base Load $11.00/MWH $14.00/MWH 21.43% 5.36%

Energy Rates

Average Annual Escalation 5.54%

Economy Rates

1977 ‘ : 1981

On DPeak Off Peak  On DPeak Off Peak
Summer o . o o .
Per (MW-Hrs)  $11.20 $ 7.20 $13.56 $ 8.45
Winter 3 . - :
Per (MW-Hrs) $16.00 $ 8.00 $21.20 $10.17

15



TABIE 8 ,

SUMMARY - COMBINED ANNUAL ESCALATION RATES

Since the life cycle study must account for inflationary trends of all
expense items and for simplification.it is desired to lump sum the operating
expense into significant categories, it is necessary to forecast combined
Escalation Rates (CER) of the lumped sum operating expenses. The calculations
for determining the CER's are presented in Section 3.4."

Operating Expense Category Annual CER, %
Purchased Utilities o - 10.00
Administration - 8.00 -
Labor, Supplies, Maintenance 6.98
Western Coal _ 7.399
Eastern Coal 7.399
0il (No. 2) 13.00
Natural Gas . © 28.00 o
Steam Production Charge 8.05 (coal)
Electric Production Charge 5.17 (coal)

16
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Purchased Utilities

City Water & Sewer
Electricity

Total Purchased Util.

Insurance

Boiler and Fire

Administration

Labor, Supplies, Maint.

Service Contracts

Supplies & Repairs

Custodial

Bldg. & Grounds -

Misc. Labor

Tracks & Loco. Maint.

Distribution Maint.

Plant Direct Labor
Total Labor,Supplies

Fuel

Eastern Coal,$/ton

Western Coal,$/ton

0il,$/gal.

Gas, $/MCF

Ash handling and land-
£ill,$/ton

TABLE 9

ANNUAL: OPERATING EXPENSE SUMMARY

BASIC PLAN - STEAM GENERATION
ANNUAL EXPENSE ESCALATION

Base Year
(End of)

1977
1977

1977

1977

1977
1977
1977
1977
1977
1978
1977
1978

1977

- 1977

1977
1977
1977

Base Year1
OPERATING EXPENSE
BASIC STM. ICES
PLANT PLANT
$ 28,000 $ 28,000
244,446 244,445
78,000 $272,446
8,400 16,800
75,000 100,000
6,000 9,000
98,520 135,000
5,000 10,000
5,000 10,200
116,000 150,000
5,000 20,000
140,000 160,000
414,620 819,840
$789 870 $1,294,040
$ 39.40 $ 39.40
15.62 15.62
.365 .365
1.92 1.92
5.72 5.72

FACTOR

%

10
10

[y

NNNNNaNao

7.399

7.
13.
28.

7.1

888

End of 1981

OPERATING EXPENSES
BASIC STW. 1CES
PLANT PLANT
$ 39,200 $ 39,200

342,224 - 342,224
$343,004 $38T1,424 .

9,408 20,832
99,000 132,000
8,400 12,600
126,106 - 172,800
6,400 12,800

-~ 8,400 13,056

148,480 192,00(

6,400 25,600
179,200 204,800

501,690 992,006

- $983,076 $1,625,662
$ 52.42 $ 52.42
20.78 . 20.78
.532 .532
3.53 3.53
- 7.3% 7.32
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Purchased Utilities

Administration.

Labor, Supplies, Maint.

Maint. & Supplies
Custodial
Total Labor, Supplles

Insurance

1977

. 1978

1978
1978

1978

TABLE 9 (Continued)

TURBINE - GENERATOR. -

-0-

-0-

$ 5,000 °
20,000
30,000
2,000

32,000

- 2,000

10

'$ 7,000

24,800

36,200
2,420

38,420

2,180

1<The factors and calculations used to arrive at the base year operating expense are contained in

Section 3.4.

2See Section 3.4 for escalation factors from base year to end of 1981.

SExisting Plant Electric Consumption (1977)
S.E. Plant Estimated Consumption

Total ICES Plant

1,866,000 kwh/year
7,464,000 kwh/year
9,330,000 kwh/year



TABLE 10

BASIC PLAN PRODUCTION SUMMARY .
Eastern . Western

Total Annual Coal Consumption 109,939 tons 157,377 tons
Allocated Annual Turbine-Gen. 7,606 tons - 10,888 tons .
Total Annual Header Steam (1000's) 1,947,106 lbs.
"Total Annual Blowdown ’ - 58,413 1bs.
Total Annual University Metered Steam 1,810,324 1lbs.
Total Annual University Line Loss 136,297 lbs.
Gross Annual Generation ' 40,566,000 kwh
Annual Line Losses 3,238,717 kwh
Purchased Electricity

S.E. Steam . . 7,464,000 kwh

U. of M. Plant - ' ' 1,866,000 kwh

Purchase Price of Annual Steam for Turb1ne—Generator— :

S

Turbine Heat Rate X Annual Kwh
Total Plant Coal X BIU/Ib x 2000 * (Gross Owning & Operating)

Average Annual Heat Rate = 4619 BTU/kwh

Eastern Coal = 12726 BIU/lb.

Western Coal = 8890 BIU/1b.
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TABLE 11

CPTION I - ANNUAL INCREMENTAL PLANT USAGE - 1981

Eastern, Tdns Western, Tons

Incremental Coal Consumption ‘ 12,726 BTU/1b 8,890 BTU/1b
St. Mary's. e . 8,637 12,364
Fairview 4,154 - 5,947
Augsburg : - 3,777 5,407
Generation A 588 . 842
Incremental Ash ' . 10%, Tons . 8%, Tons
St. Mary's S , . 864 | 990
Fairview i : ' 415 595
Augsburg 378 - . 541
Generation 59 84
Incremental Header Steam (1,000's) .

St. Mary's o | 165,130 1lbs

Fairview : : ‘ 79,424

Augsburg ' ‘ . . 72,165 -

Incremental quwdown Steamf(l,OOO's)-

St. Mary's ' ‘ 4,954 1bs

Fairview ' o 2,383

Augsburg . o . -2,165

Incremental Community Steam Usage (1,000's)

' j . .

St. Mary's . 152,752 1bs

Fairview . A 73,476,

Augsburg ' 66,799

Incremental Steam Line Loss (1,000's) .

St. Mary's o {' A : 11,559 1bs

Fairview . : o 5,560

Augsburg : _ o - 5,052

Incremental Makeup Water @ $.364/1,000 '

St. Mary's ' 11,559

Fairview ' 5,560 -

Augsburg ' ' 5,052 .

Incrememtal Gross Generation . 4,209,000 KWh

Incremental Gross lLosses '336,000 KWh

20



Western Coal, Tons
Eastern Coal, Tons )

Coal Cost, West
(end of 1981) East

Ash & Landfill, West.

» (end of 1981) East.
—

Steam Ge. (annual)
1000's 1bs.

Elec. Gen.
Kwh

Comm. Steam
Line Loss
Blowdown
Total
1000's 1bs.

Generator Income, $
Capacity.
Energy

Total

TABLE 12

BASIC PLAN & OPTION I ADD-ON PLANT OONSUMPTION AND PRODUCTION (ANNUAL)

(End of 1981)

$1,206,190

BASIC PLAN - : CPTION I ADD-ON : 5

Univ. Comm. Turbine Sub-total St. Mary's Fairview Augsburg Sub-total Elec. Gen. Grand Total
146,489 10,888 157,377 - 12,364 5,947 5,407 23,718 842 181,937
102,333 7,600 109,939 8,637 4,154 3,777 16,568 588 127,095

3,044,041 226,253 3,270,294 256,924 123,579 112,357 492,860 17,497 3,780,651

5,364,067 398,689 5,762,756 452,752 217,753 197,990 868,495 30,823 6,662,074

$ 8,784 $ 6,376 $ 92,160 $ 7,247 $ 4,355 $ 3,960 $ 15,562 $ 615 $ 108,337
74,940 5,568 80,476 6,324 3,038 2,767 12,129 432 93,037

2,005,034 - 2,005,034 169,265 81,419 74,016 324,700 - 2,329,734
- 40,566,000 4,209,000 44,775,000
. ' . . /

1,810,324 - 1,810,324 152,752 73,476 66,799 293,027 - - 2,103,351
136,297 R 136,297 11,559 5,560 5,052 22,171 - 258,468
58,413 : - 58,413 4,954 2,383 2,165 9,502 - 67,915

2,005,034 - 2,005,034 169,265 81,419 74,016 324,700 - 2,329,734

$ 569,463 $ 9,887 $ 579,340
567,924 58,926 626,850
$ 1,137,387 ] $ 68,803



TABIE 13
OPTION I - ANNUAL INCREMENTAL EXPENSE SUMMARY. - 1981

<Incrémenta1
Cost Item
Purchased Utilities
Insurahce‘
Adrniﬁistfat ion
Labor, . Supplies,
Miscellaneous

(Distribution Add-On)

. b

End of 1981 Costs

St. Mary's
$5,563
0

2,085

5,046

. Augsburg
’ -~ Main - Augsburg
Fairview Connection Distribution
 $2,676 $2,432 '$ .0
0 0 0
1,003 o12. 830
2,427 2,207 3,000
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‘ . TABLE 14 | )
ANNUAL OPERATING EXPENSE SUMMARY _OPTION 11

PYROLYSIS
: Cost per Ton

Cost per Ton Base Esc. per - End of

End. of 1978 Cost Annum - '-1981 Cost
Administration 21 % 9,702 7 $ 11,885
Labor ' 6.31 291,522 7 357,127
Electric Power . 2.57 - 118,734 10.0 158,035
Fuel 0il ' ' 1.42 65,604 13.0 4,660 :
Insurance; Water, Gas .85 ' 39,270 7.5 48,785
Building & Grounds 10 - 4,620 7 5,650 .
Service Contracts .13 6,006 7 7,358
Slag Disposal - : .28 12,936 7 15,847 .
Maintenance & Repair 2.03 - 93,786 7 114,892

—_— e

End of 1981 Operating & Maintenance $814,239

End of 1981 Cost/ton. $ 17.62

Steam Credit: 301,920 x 10° x $3.01/1000 1bs. =  $008,779

Electric Credit: Incremental = $ 95,824
Drop Charge Credit: Phoenix Ind. _

I 18,900 x $4/ton = $ 75,600

27,300 x $10/ton $273,000
=~ 1981 -

Cbal Consumptlon - Western Coal - Basic Plan
University 155,731 tons
Generation 11,340 tons

Pyrolysis Equivalent 26,144 tons

23



TABLE 15

GPTION II - PYROLYSIS ANNUAL PRODUCTION SUMMARY

- 1981 -
Steam (1000's. 1bs.)
Camunity Steam Usage o ‘ .1,810,324 1bs.
Community Line Loss - - ‘ ’ , 136,297 1bs.
~ Community Blowdown A o . 51,495 1bs.
Basic Plan Elec. Production A, 40,566,000 Kih

Option 2 Incremental Production ' 3,458,000 KwWh
' ‘ ' Total Production 44,024,000 KWh

Pyrolysis Steam Production 319,200,000 1lbs.



. TABLE 16

QPTION IT - PYROLYSIS ANNUAL OPERATING COSTS PFR TON

Escalation to year 1981 has been cdlculated according to the following
schedule to show operating costs for year 1981.

End of ' " End of

- Year 1978 Escalation Year 1981

Item o $/Ton_ Refuse % Per Year $/Ton Refuse
Labor - 63t . 7. .70
Fuel =~ =~ 1.42 13 2.05
Natural Gas .02 : 10. .03
Electric Power . 2.557 10 . 3.42.
City Water and Sewer . A .29 ' 10 i .38
Maintenance'%nd Repair 2.30 | : 74 - 2.82
Insurance and Miscellaneous '

Charge§ . . | .54 | 7 .66
Slag Disposal ~ __ .28 ‘ 7 - A
Total - $/Ton - 13.73 | 17.40
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3.3 COST BENEFIT ANALYSIS

The following section will analyze the cost benefits of the Uni-
versity's normal plant expahsion requirements versus the Grid ICES
program for the Basic Plan plus the three options. The following cost
benefit comparisons will be presented. '

TABLE OF OOMPARISONS

I. Basic Plan

A'. Norrﬁal Plant Expansion vs. Cogeneration amortized at 5 3/4% for
15 years. ‘

1. At Full Capital Costs
‘a. ‘Eastern Coal vs. Eastern Coal (ICES)
b. Eastern Coal vs. Western Coal (ICES) -
c. Western Coal vs. Western Coal (ICES) =~

2. At Full Qapital Costs less legislative share and DOE share.
a. ' Eastern Coal vs. Eastern Coal (ICESA)
b. . Eastern Coal vs. Western Coal (ICES)
c. Western Coal vs. Western Coal (ICES)

II. Option I (Similar to Basic Plan)

A. Normal Plant Expansion vs. Cogeneration with' Add-on amortized at
5 3/4% for 15 years. : ' ‘ '

*(2). ‘At Full Ca.pifal Costs less legislative share and DOE share.

A(b). Fastern Coal vs. Western Coal (ICES)

III. Option II - Pyrolysis.

A. Ndrmal Plant Expansion vs. Cogeneration with Option II add-on
amortized at 5 3/4% for 15 years.

*(2). At Full capital costs less legislative share and DOE share.

(b). Eastern fuel vs. Western fuel (ICES) and solid waste
(ICES) ' '
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1v. @tlon III

A Normal Plant Expansion vs. Cbgeneration with Optlon II1 add—on
amortized at 5-3/4% for 15 year

*(2). At Full capital costs less legislative and DOElshare.

(b). Eastern fuel vs. Western fuel (ICES)

. * Section numbers chosen to correspond with Basic.Plan Comparisons.
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3.3.1

Normal
Plant
Expense Item Expansion -
Capital Budget-1978 $14,829,760 - .
Escalated Budget-1979 15,867,845 -
Cost Sharing \
DCE - =0-
. Legisl. .=0-
Total Cost Sharing -0-
ILoan (U. of M.) $15,867,845
Capital Recovery 1,607,255
'1Depreciation 1,001,430
Total Owning $ 2,608,685 -
- Operating Expenses
(End of 1981)
Insurance - $ - 9,408
Purchased Utilities 343,904
Administration 99,000 -
Labor, Supplies,Maint. 983,076
2Fyuel, Cammnity 5,364,296.
3Fuel, T-G S -0-
4Ash handling &landfill 74,940
7"Turbine Steam Purch. -0- -

. . COST BENEFITS - OOMPARISON I.A.1l.(a)

Eastern Coal (Both Plants), i = 5 3/4%, n=15 years

Steam,$/1000 1bs.
Electricity,$/kwh

Gross Owning & Operating
(End of 1981) : ‘

SCammunity Steam Charge

Total

Revenue (Steam)
“a. Comunity Usage

Total Operating Expense $6,874,624

$9,483,309 .

Gross Productibn'Expense

4.7298
-0- -

4.7298
$8,562,379

b. Community Line Loss 644,651
c¢. Blowdown Allocation 276,279

d. T-G Steam .
Steam Revenues

Revehue (Eleé. Gen)
(End of 1981)

a.Capacity
b. Energy

Total Elec. Gen Revenue

-0-

$9,483,309
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Cogeneration Expansion

Elec. Gen.

-'$2,634,240

2,818,635

-0-
-0—

—_
' $2,818,635 -

285,500
- 78,700

$ 364,200 °

$ 2,180

7,000
24,800.
38,720

_0_

-0-
-0-
. 731,181

—_—

$803,881

$1,168,081

.0288

$ 569,463

$ 567,924
$1,137,387

Steam Gen.

$16,917,800
18,102,045

- -0-
-0—

~0-

© $18,102,045

1,833,555
1,063,810

. $ 2,897,365

$ 39,200
381,424
. 132,000

1,625,662

5,364,296

398,708

80,478
-0-

$ 8,021,768

$10,919,133

5.4459

5.0819

 $ 9,198,594

692,550
296,807
731,181

$10,919.132



Gross Plant Income $9,483,309

* Plant Cash Flow -0-
(one year operation)

6Const. Cash Flow (Debt)2,957,350
(1979 through 1980)

Net Plant Cash FlOW'

at end of 1981 (2,957,350)
 Cash Flow Deficit S

at end of 1981 - (2,957,350)

Cash Flow Deficit

at end of 1983 ,

(3 year operation '(6,816,368)

for demonstration) - :

Net Cash Flow 7,776,107

Difference 614,402

8,390,500
6,816,368
1,474,141

‘The cogenerat1on plant will lose 31, 474 141 per year ‘over the normal plant

expans 1on
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$1,137,387

( 30,694) |

525,320

(556,014)

(556,014)

~(614,402) 

' $10,919,132

© -0~

3,373,741

(3,373,741)

(3,373,741)

(7,776,107)



Notes (I.A.1(a))

1. Deprec1at10n Basis: ' Sinking Fund - 7% return -
Average Plant Life 20 years - no dlspers1on

Normal Plant ‘Expension Basis: . $35,867,845 (see Appendlx)

Levelized Annual Payment: -1 001 430
Turbine-Generator Basis: - § 2,818,635
Levelized Annual Payment: 78,700

Cogeneration Expansion Basis: . $38,102,045
Levelized ‘Annual Payment: 1,063,810

2. Coal Consumption - 1981

Normal Plant Expansion: A 8890 : ‘
Eastern Coal: 109,939 - 10,888 (12726) = 102,333

102,333 x $52.42=$5,364,296

Grid ‘ICES
- Eastern Coal: 109,939 Tons
: 109,939 x $52. 42—$5 763,002

3. Annual Turbine Steam Usage - 1981
Equivalent Turbine Generator Steam = 7606 (12726) 2000 x .8 _

—(1385-220) = 132. 956(10%1bs.

4. Ash Handling and-Landfill. - 1981
Normal Plant Expansion
102,333 x .10 x 7.32 = $74,940

Grid ICES
109,939 x .10 x 7.32 = $80,478

5. 'Community Steam Charge

Normal Plant Expansion
$9,483,309
(1,810,324 + 136 297 + 58 143)

Grid ICES
$10,919,133 - 731,181
'{1.810,324 + 136,207 + 58,413)
6. i=523/4% n=2 '

Present Worth of Series = 1.84
1.84 x $1,607,255 = $2,957,350

= $4.72975/1000 1bs.

= $5.081186/1000 1bs.

(Gross Owning & Operating. Steam Side)
X ('I‘urblne Heat KWh x Annual KWh)
Tons Coal x: Btu/lb. x 2000
4619 x 40,566,000
($10,919,132) (155 535 x 12726 x 2000
$731,181

30

7. Turbine Steam charge




A. SIMPLE COST BENEFIT ANALYSIS

18102045 + 2818635 - 15867845

I. Payback Period = (~-30694)

none (O)

Obviously continuation.of the simple cost benefit analysis
indicates continuing losses because the generator production
charge for electricity never goes below the credit for electri-
city from the pool. - ‘ I
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B. (COST EFFECTIVE ANALYSIS

Using the annual escalation data and/or cambined escala~
tion data (CER's), the present worth factors for various
- costs were determined by calculation shown in the Section 3.4.
This analysis goes beyond Simple Cost Benefit because the tlne
effects of money costs and other 1nf1atlonary factors are '
taken into account..

Total PW of Costs = PWF X Annual Cost

Sunnnry of Present Worth Factors 1

Insurance B 12.23 °
Purchased Utilities 30.97 ~°
Administration . ' 17.78 -
Labor, Supplies, Maint. . 16.52
Western Coal 18.23
Eastern Coal 18.23
Ash Handling and Landfill 16.52

Steam Production Operation CER
Normal Plant Expansion .
" CER = [03 (9408)+. 1(343904)+. 08(99000)

+ .0698(983,076)+.07399(5,364,296)
+ .07(74940)] + 6,874,625

CER = 8.14%
_ 1+ .0814 _
a =13 o575 - 1.023
15
_1.0226 (1.0226"°-1) _
PUF = T.om6-1 807 |
.Cogeneration Plant Steam Operating CER
CER = [ 03(39200)+.1(381,424)+.08(132,000)
+.0698(1,625662)+.07399(5, 763 004)
+ 07(80478)] + 8,021,768 o
CER = 8.04% a = 1.0217  PWF = 17.85
Electric Production Operating CER
CER = [.03(2180)+.1(7000)+.08(23200)
+.0698(36480)+.0804(731,181)]
+ 803,881
' CER = 7.96% a=1.021 PWF = 29.20

o1 See Section 3.4 for calculation of Present Worth Factor at

5 3/4 %, 15 year amortization.
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~I. 'PRESENT WORTI! OF 15 YFAR LONG TFRM COSTS

.". The cogeneration plant has a cost benefit PW of
15 years of:

313,089,450

. S

14,570,538

$27,659,988

13,015,926

$14,644,062

33

. Normal Cogeneration Expansion

Cost Item PWF Exp. PWF Elec. Gen. DPWF  Steam Gen.
1979 Capital 1.0 $ 15,867,845 1.0 -$2,818,635 1.0 $ 18,102,045
Const. Cash Flow 1.84 2,957,350 1.84 525,320 1.84 3,373,741
Depreciation 11.71 11,726,745 11.71 921,577 11.71 12,457,215
Insurance 12.23 115,060 12.73 26,661 12.23 479,416
Purchased Util. 30.97 10,650,707 30.97 216,790 30.97 11,812,701
Administration 17.78 1,760,220 17.78 440,944 17.78 2,346,960
Labor,Supplies,Maint.16.52 16,240,416 16.52 639,654 16.52 26,855,936
Fuel-Commnity ' 18.23 97,791,116 - -0- 18.23 97,791,116
Fuel-Turbine 18.23 -0- - -0- 18.23 7,268,447
Ash Hauling & Land. 16.52 1,238,009 - -0- 16.52 1,329,497
Turbine Steam - - -0- 17.85 13,051,581 - —0-
PW of 15 year $158,347,468 $18,641,162 $181,817,074
Owning & Operating '
PW of 15 year
Revenues

Steam 18.07 $171,363,394 - -0- 17.85 $194,906,524

Electric - -0- 29.20 $33,211,700 - -0-
Net PW of 15 years $ 13,015,926 $14,570,538 $ 13,089,450



IT. BENFFIT-TO-COST PATIO (LIFE CYCLE) - TCTAIL, COGEMFRATION
By definition: o '

o . _ Total 15 year O & M Savings
Benefit-to-Cost Ratio= Incremental Capital Cost .

$14,644,062
$18,102,045 + 2,818,635 - 15,867,845

B/C Ratio=

B/C Ratio= 2.898
III. BENEFIT-TO-COST RATIO (LIFE CYCLE) - TURBINE-GENERATOR

" $14,570,538
B/C Ratio= "orerg’sss

B/C Ratio= 5.169

IV. PAYBACK PERIOD (TURBINE-GENERATOR)

. 'c '
Payback Period = log [a:s— (a-1) + 1]
S Log a

In which c¢= incremental investment
.S= annual savings
n= payback périod, years

o _ 1+ CER
?.— discount factor = EEE
c= $2,818,635
s= -$30,69%4

The combined escalation rate (CER) between the two alternatives
can be determined in the following manner.

CER = E03(39,200 - 9408)+.03(2180)+.1(381,424-343,904)
+.1(7000)+.08(132,000-99,000)+.08(24,800)
+.0698(1,625,662-983076)+.0698(38,720)
+.07399(398,708) + .07(80,478 - 74,940)
+.0804(731,181)] =+ [8,021,768+803,881—6,874,624]

CER=10.26 % a=1.0426 PWF=. 8699
Since the present worth factor of the cogeneration plant is less

than one, the indication is that samething is losing money, namely
the turbine generator. ‘ )

2,818,635 : .
1og [(i.04é6)(_30694) (1.0426-1) + 1]
n=
Log 1.0426
n= Log of a negative number



Lo

V. RETURN ON INVESTMENT

Total 15 year Savings (Future Worth) = - .
s(+ceR) [(cEry®iy]” |
CER

Since there are no savings, the Rate of Return on the
Investment = 0.
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CASH FLOW ANALYSIS I.A.1(a)

The following materials represent the cash flow analysis and present worth
of cash flow for the foregoing cost benefit comparison. Examination of the ''Net
Cash Flows' . indicate that the turbine-generator does not begin paying back until
the 18th year, or 3 years beyond the amortization date.

However, the cumulative net cash flows indicate the the total plant has a
net present worth cost benefit of:.

$3,214,429 - 1,993,776 = $1,220,653 (22nd year)
(4,636,887) + (3,214,429) = ($7,851,316) (15th year)

Therefore, the turbine-generator does not begin paying off until the 18th
year. Considerable cash flow problems would result if this plan was used.
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COST COMPARISON 1,A.1(A)

FLSTERN COAL VS LASTERN COAL

ALL LOANS AMUKTIZ2€0 1IN 15 YEARS AT 5.75 PERCENT EFFECTIVE ANNUAL KRETUKN,. .. .
REVENUE REOUIREMENT .b2SED UPON FULL CONSTRUCTION WUDLET ESCALATED AT 7,0 PERCENT PER YR 'ROF JAN, 1V70 10 Jan,’ 1981

DEPRECIATION SINKING FUND ACCUMULATEL AavY

PRESENT WORTH CALCULATED LUSING S+75 PLRCENT

—————— e e AORMAL PLANT EXPANSION_.. .

..'I0TAL CAPIIAL PUDGET
INTERNAL-PATE (F RETURN (pERCENT)

“e i e e CUMULATIVE_NEY CASH FLOWS.AND. PHESENT_WORTH

(DOLLARS). .

NORMAL EAPANSION
1567045 .

Te0 PERCENT,

TURBINE=GEN

2018635 .

=1+00

-TURBINE = GENERATOR __._...__ .

-29570)1

1673246

: PRESENT FRESENT
CUM. KET ®»ORTh OF CuM, NET wWORTH OF
YEAR CASH FLOw CaSh fLOW C&SH FLOW CaSh FLOW
A el 1607215 ~151982S .. _-2BS693. .._-269969____ __ __
2 3214429  -29570)1 -579985 -525259
3 =3214429 ~-29570)1 -601668 =551205
4 -3214429 2957031} ~632351 -57573¢9
5. - ~3214429. ~-29570)1 =663034 =598%40
) 3214429 -26570)1 -693717 -620879
b ] 23234629 -205703) 0 724400 . -6410625_ —_
8 -3214429 -2957011 ~755084 ~661243
9 =3214429 -295703}1 «785767 -679794
10 =3214429  -29570)1 -816450 -697337
1l - =3214429  -2957031 =847133 -713926
12 ~2214429 -2957011 -877816 -7296)2
1 3214429 __=2057031 2908499 __.-T44846 __
14 3214429  -2957041 -939;82 ~758474
15 ~3216429 -2957031 -969865 -771738
16 =3214429% -29570)1 -592278 -617379
17 23214429  -29570)1 - «214691 “a714]4
18 =3214429 -29570)) 162g97 ~3333pS
19 e =3214429 __ ~295703) -S540484 -20286) .
20 -3214429  -2¢570)1 918971 ~T9434
21 3214429  -29570)1 1295658 312082
«3214429 147052

-3667022

NC COST SHARING

COGEN=STEam SIDE

16102045
0

TUTAL COVEN
. 2092060

~1,00

78703713

.78/03713 .

«3373360

Seecearcrattns et vsnnncnccvs=(0GENERATICN PLANT =~cecreonrenccncccnancccrnaca

— STEAM.SIDE_______ _ _ _ _ _  TOTAL_PLANI

PRESENT PKESENT

CUM, NET WORTH OF CUMe NET wONTH . OF

CaSH FLOW CASH FLOW “caSH FLOw CASM FLOW

=1833511 .. -1733683Y___ __ =211900% __=2003786

-3667022 -3373360 4238007 -3898619
=3667022 «3373380 ~4268690 «3924564
=3667022 -3373360 -4299373 -3949099
-3667022 =3373360 -4330056 -3972299
~3667022 =3373360 -4360740 -3994230

=3667022___=33733s0 ~439142) __ _-4014984
=3667022 =3373360 ~4422106  ~4034602
3667022 =3373360 -445278%  -4053154
~3667022 =3373360 ~4483472  -4uT0696
-3667022 =3373360 -4514155 -4087285
-3667022 «3373360 -6544838 -4102972

—_— =3667022___.+3313380 ~4575521___-41.78p6

=3667022 =3373360 -4606204 -4131833
"=3667022 =3373360 ~4636887 4145098
=3667022 ~=3373360 ~4259300 =399073%
3667022 =3373360 =3881713 -3844773
=3667022 =3373360 -3504126 «3706744
-3667022 __ -33133s0 =3126538___-3576220
=3667022 =3373360 ~2748951  <3452793
=3667022 . 3373380 -2371364 -3336077
1993776 3225708




8€

. 76703713

COPPAKISON 1.,A1(A) UNIVERSITY NUKMAL PLAAT EXPANSION LEASTERN coaL | NO COST SkaR]NG
-7 DEPREC. - ToTaL GROSS
R [ TCTAL SINKING __ TOTAL o i . LABOR coay TOTAL. .. ASR . TOTAL OwN & - _
. LCaN FUND Ont:ING PUKCK SUPPLIES CONSUMP FUEL LANDFILL  OPER, OPER,
YR PRINCIPLE INTEREST PwT PMY EXPENSE INSe uTl .. ADMIN,  MAINT, TONS EAPENDE LAFENSE  EXPENSE 1000
1 696812 912enl 1697215 0 1607235 [ R ’ [} 0 [] [ 2 0- ) 0 1607
B 734765 RT2449 1607215 0 1607215 0 -0 [} 0 0 L [} .0 . 1607
3 T77n14 830200 1607215 100430 26058645 9anb 3439ps 99000 983076 102332 5364296 TaY%ap oB8T402s 9483
4 . B21693 . 785522 1607215 1003430 . 26938665 .. 9400 343906 ... 99000.__. 9830T6.. . 102333 53642Y6. _ T4Ya0 . _68Te02e__ 9483_ .. _
H 868949 738275 1607215 1003430 2606645 94pb 343906 99000 983076 102333 5364296 Ta%0 6874624 . 9483
( 6 9)89ra 688311 1607215 1003430, 2608645 94p0 3643904 99000 983076 102332 53ce2ve 74940 6874624 9483
7 971741 635474 1607215 1001430 2608645 9408  3e39pa 99000 983076 102333 5364296 18%40 6874624 9483
8 lo27e1e 579599 1607215 1001630 2608645 Qagb 343904 99000 983076 102333 5364296 14940 6874624 9483
O o 1086704 520511 1607215 1001430 2608645 960l ° Je3gpe 99000 983076 102333 5364296 74940 6874624 9483
10 - 1149186 458025 . 1607215__. 1001430 __ 2606045 _._ 9408 343904 __ 99000 - 983076 _ 102333 5364296 LJe%40 6576024 _ 9483

11 1215268 391947 1607215 1001430 2604645 9apb  3a39pe 99000 983076 102333 S3ee2¥e 74040 6874624 9483
‘2 12851e¢ 3220069 16c7215 1003430 2606645 Sepgb8 343906 99000 ,v983076 102333 5364296 . TaYap 68760624 9483
13 1359¢e2 248173 1607215 1001430 2608645 9egb 343904 99000 - 983076 102333 5364296 Y4940 6874624 . 9483
16 1e3718e 170028 1607215 1001430 2608645 9408 343904 99000 , 983076 102333 5364296  74%ep  6B7a624 9483

15 1519825 873%0 1607215 1001430 2608645 9408 343904 99000 . 983076 102333 5364296 749490 6874624 9483
6 — . 0 0. — . . 0.__1001430__ 1001430 ____ 9408_  3«3904 _ " 99000._ 963016 102333 ... 5364296___T4Yep __6874624___T876 __ _ __
17 0 0 0 1001430 1001430 9408 343904 99000 ~“'983076 102333 5364296  T4%4p . 6874624 7876
18 ] ] [} 1003430 1001430 9408 343906 99000 983076 102333 5364296 74340 - 68764624 7876
19 0 0 [] 1001430 10Glse30 9408  3439ps 99000 983076 102333 5364296 T4%0 6874024 7876
20 .0 [] [} 1001430 1001430 9e0b  3a39p6 99000 983076 102333 5364296 74940  06B7402s 7878
21 ( ) [} 1001430 1001430 9498 343904 99000 583076 102333 5364296 Y4940 6874624 7876
22 _ £ o @ 1003430 1001430 9408 __393006 99000 983076 __ 102333.._5364296__ 74940 __ 6814624 _ 7876 _ ____
SUM 1586784% . 2240373 264108218 . 20028600 44136818 188160 #878080 1980000 19661520 1072859¢0 14988pp 13769200 181629
P¥  9BSSS1p  6p12335 1see1us Xo~82925 26350770 96483 3599972 1036328 10290796 56153215 7184469 119e3262 98314
STEaw COmMm, LINE . snoss conn. ELEC. POOL POOL T0TAL
—-— O6EN.-o__ _AETEREG - LOSS ¢ cOMM, __ COSY --JOTAL. GEN,-— . STEAM  ELECT. ENERGY . CAPACITY ___ ELECY. NEL — NEY__
BLOWDN USAGE BLOWDN USAGE S PER STean 1000S EXPENSE COSY REVENUE REVENVE NEVERUE CASH PRESENT
YR lpo0L8S 1000LBS  1000LBS 1000LBS  1000LB REVENUE Kuk  FOR T-G S/KWwH (CREDIT) (CREDIY) (CREDIVS) FLO® . _ wORTH
1 0 0 [ [} [ [ 0 [ 0 0 0 0 =1607215 -1519825
2. ° - . ° . -0 .. 0 0... . [] .9 0 0 "0 0. . . 0. =1607215 -1437186
3 2005034 1810324 194710 200503% 4,730 9483269 0 (] 0 [} -0 (] ° 0
-4 __.2005034—- 1810324 194710 2005034 4.730__ 9483269__ . P Py 0 P Q 0 0 0
S 2005034 1810324 194710 200503¢ 4,730 9483269 ] ] 0 0 0 [} [} 0
6 2005034 1810324 . 194710 2005034 4.730 9483269 ] [] [ ] ] 4 [4 0 0
7 2005034 1610324 194710 200503% 4,730 9463269 0 [ 0 0 0 [ (] 0
8 2005038 1810324 194710 200503% . 4.730.. 9483269 i , 0 -0 - 0. 0. 0 [} -0
9 2005034 1810324 194710 2005034 . 4.T730 9483269 0 0 0 0 [} 0 0. 0
10— Zooso.u—481932‘__.19nw_zoosoas_a.no_9ba;2u -3 Py 0 P [} 0 _Q o
11 2005034 1810324 194710 200503% --4,730 9483269 0 0 0 0 0 0 0 0
12 2005034 1810328 194710 ° 2005034 4,730 9483269 ° -9 P 0 - 0 0 o . -0
13 2005034 1810328 194710 200503 4,730 9483269 ] 0 ° 0 [ 0 (] 0
14 2005034 )8)032‘ . 198710 2005034 4.730 9483269 ] 0 [ ] 0 0 0 [] [}
15 2005S03e 1810326 194710 2005034  4.730 9483269 ) [ 0 0 0 0 [ 0
16.__Zoosou_ 1810324 . . _194710 2005034 3.928.. 78716054 o -0 0 0 1] Q 0 )]
17 2005034, 1810324 194710 2n0S03% 3,928 787605¢ ) [ [ 0 0 0 [ 0
18- 2005034 1810324 194710 2005036 3,928 7874054 0 . 0 ] [] 0 0 [} 0
19 200S034 1610324 198710 2005034 3.928 7876054 0 [ 0 0 0 0 ] 0
20- - 2005034 - - )810324 194710 2005036 . 3.928 7876054 0 -0 [} [] 0. [ ] [ ]
21 2005034 1810324 194710 2005034 3.928 7876054 0 ) 0 0. 0 .0 (] 0
32—2005030—.}81932A___19¢7u—_290503G—4-923_167An55 5 0 0 Py 0 ' P P
SUM 40100680 36206480 3894200 40300680 . ... 178614869 - [} [] [ ] 0 =3214429 2295701}
PM 20988608 198950392 2038216 20988608 95357021 [] [ [}

0 2957011 -2957011

Cem e . . - st St



6¢€

f

78703713

COVPARISON 1,A,1(A) TURBINL=-GENEKATUR SIDF UF COLENERATION PLANT EASTERN COAL NO COST SHARING
. DEPREC, TOTAL GROSS
- TCTAL SIhKING. TOTAL : . Lo LABOR COAL TOTAL .. ..ASH . TOTAL OWN o
) . LCaN FUND. OWNING PUKCH SUPPLIES CONSUMP FUEL LAMOFILL  OPER,  OPER,
YR PRINCIPLE INTEREST (424 PMT EXPENSE INS. UTIL. ADMIN, MAINT, TONS LAPENDE ERPENSE  EXPENSE 1000
1 123421 162072 285493 0 . 285493 o - 0 0 [ 0 0 0 [ 28S:
2 130518 15497S 2E549) ° 285493 0 0 ] ] ] B 0 (] 0 28s
3 138022 167470 28549) 78700 -~ 364193 2180 7009 24800 38720 0 0 0 803878 1168
-4~ . 145959 139534 2ES5493. . 78700 ... 366193 ... 2180 - .._Y000__ 26800..._. 38720 .. ... 0._ —eB. L D...803878 . 1168
5 ,15635) 1311431 2€E5093 78700--. " 364193 2180 To00 24800 38720 0 0 [ 803878 )le8
6 163227 122266 205493 78700 . 364193 -21a8v 7000 24800 3820 [] [} 0 803878 1168
7 172612. 112880 285493 78700 . 364193 2180 T000 24800 38720 0 0 0 803878 1168
8 182537 102955 285493 78700 .. 364193 2180 7000 24800 38720 0 0 [ 803878 11e8
9 193033 92459 2€549) 78700 364193 ‘2180 Tooo 24800 38720 0 0 0 803878 1168
10 -..204133..-  8)1360 285403 ... .._7R700- - 364193 .. 2180 .. 7000 - 24800 . . 38720 o B e B Q... 803878._..1168.._ __ _._
11 215870 69622 285493 - 78700 364193 21a0 Tooo 24800 3sr20 0 [ 0 803878 1168
12 228283 57210 285493 TeT00 364193 2180 1000 24800 38720 0 - [ 0 803878 1168
13 261426 44083 285493 Te700 366193 2180 7000 24800 38720 0 0 0 803878 1168
14 255290 30202 285493 78700 364193 2180 7000 24800 38720 0 ] 0 803878 1168
15 269969 15523 . 285493 78700 364193 2180 To00 24800 3aT20 0 0 0 803878 1168
36— — 9 e B 78700-— 70700 -- 2180.... --7000----- 24800 .. 38720..-. . _ .0 ... ... 0. —O0-.-..681100- -—.759% _______
17 0 0 0 78700 78700 2180 7000 24800 38720 0 (] (] 681100 759
18 [ 4 [ 7a700 78700 2180 7000 24800 38720 0 0 0 681100 759
19 0. 0 ] 78700 78700 2180 7000 24800 38720 0 0 0 681100 759
20 [} 0 [] 78700 78700 2180 T000 24800 3av20 0 0 0 681100 7159
21 [ 0 [} 78700 78700 2180 To00 26800 38720 [} [} 0 681100 159
22--—- 0 7} o 76700——36700-—— 2180.— . 7000 .- -24800——— 38720 ... .. .. Q.. .. __.. 0 9. - 681100259 __
SUM 2818635 1463753 4282368 1574000 5856388 43690 140000 496000 774400 0 0 15218107 2107
P¥ 1750653 1067982 281863S 823828 3642663 22820 73276 259605 405319 .0 0 8116003 11758
STEAM comw,” LINE - GROSS - COMM, ELEC, " FOOL POOL TOTAL
o GEN, 4 - - METERED-~ - LOSS—¢ .. cOMM,. __ .COST—._ TOTAL-.. GEN. ... STEAM._ .ELECT. ENERGY CAPACITy. _ ELECT._._ NEL __ NETY —_—
BLOWON USAGE BLOWDN USAGE $ PER STean 10005 EXPENSE  COST REVENUE REVENUE MEVENUVE CASH PRESENTY
YR 1o00LBS 1000LEBS  1000L8S 1000LBS  1000LB REVENUE Kwk FOR TG $/KwH (CKEDIT) (CREDIT) (CRELITS)  FLOW WORTH
1 (] ¢ 0 [ 0 0 0 0 o 0 0 0 =285493  -269969
2 0 © 0. 0 0 9 . 0 0 ° [ I 0 =285493 . -255290
3 0 o 0 0 0 0 40566 731178 ,0288 567924 569463 1137387 =30683 -25945
44— 3 ® ° ¥ 90— 0. 40566-— 731178.-.,0288.. 567924 569463 1137387 -30683___ .24535._____ _
5 0 ) © 0 0 0 40566 731178 ,0288 5t7924 569463 11373817 -30683 23200
6 0 ) [} 0 [} 0 40566 731178 0288 567924 569463 1137387 «30683 21939
4 0 ¢ 0 0 0 0 40566 731178 ,0288 567924 569463 11317387 -30683 «20746.
8 0 0 0. 0 0 0 40566 731178 ,0288 S67924 S69463° 1137387 -30683 -19618
9 ° 0 0 [ 0 0 40566 731178 .0288 567924 569463 113738) «30683 «18551]
10 9 o -0 -0 0— 0. 40566——131178—.,0288- 567924 ... 569663 .113738% ___ 3083 __ <17563_
11 0 ¢ 0 0 0 0 40se6 731178 L0288 S€7924 569463 1137387 - =30683, «16589
12 0 ] 0 [ ] 0 40566 731178 ,0288 567924 569463 1137387 =30683 =-15687
13 . 0 [} [ 0 0 0 40566 731178 ,0288 567924 S69463 1137397 =-30683 ~14834
14 o 0 0 0 [ 0 40566 731178 ,0288 567924 569463 i}3738? =30683 14027
15° 0 9 0 0 0 0 40566 731178 .0288 567924 569463 . 1137387 .| -30683 - -13268
N S S Py P 0 -0 40566._. 608400 .. ,0187._567924.. _569463__ 1137368} _37758)_ 154359
17 [ 0 0 ] 0 0 4US66 608400 ,0187 567926 569463 1137387 377587 145966
18 0 L) [ I [} ) ‘0 40566 608400 ,0187 567924 569463 1137387 377587 138029
19 0 0 0 [ 0- 0 40566 608400 ,0187 567926 569463 1137387 37171587 130524
20 [ n [} 0. .0 0 40566 608400 ,0187 St7924 569463 . 1137387, 3771587 123427
21 0 [ 0 0 0 0 40566 608400 ,0187 567924 S69463 (137387 - 377587 118716
22— ° s 0 G 0 040566 608400 0187 567924 _. 5694631137382 377581 ___110310
SUM 9 - 0 ° Y [ 13764107 . 11358480 11389260 22747740 1673246 147652
PN 0 ) [ 0 0 5945003 S96111e 11906117

7354982

147652 147652



07

COVPAR]ISON 1.4,.]1(A)

STEAM SIDE UF COGENERATION PLANT

78/03713

EASTERN COAL NO COS1 SHARING

DtPREC. T07aL GROSS
- e e . TCTAL SINKING _.. TOTAL R - LABOR coay TCTAL. . ASM. _  TOTAL OwWN o
LCAN FUND OwNING PuUkCH . SUPPLIES CONSUMP FUEL LAANDFILL  OPLR, OPER,
YR FRINCIPLE INTERESY PrY PRy EXPLNSE INSe LTI, ADMIN.  MAINT, TONS EXAPENDE LAPENSE  EAFENSE 1000 S
1 792643 1080868 1833511 0 1833%)) ] ° 0 C0 0 0 0 [ 1833 -
e R3822¢ 99529] 1833511 [} 18339)) 0 0 [ 0 [ 0 0 0 1833
3 886418 94709) 1A335]1 10623810 2197321 39200 IN1a2e 132000 1625662 109939 5763004 T3 (] 6021768 10919
6. .. 937382 . gVeoi24 1833511 1263810. . 2897321 39200 38la2s 132000 1625662. 109939. 5STe300e _ 80976 _ 8021768 10919
S 991287 na2224 1833511 " 1¢63810 2897321 3Y200 39le2e 132000 1625662 109939 5763004 80476 6021768 10919
6 10648286 785225 1833511 1063810 2897321 39200 38l42s 132000 1625662 109939 5763006 80478 8021768 10919
7 1108862 724949 1833511 1v63810 2697321 39200 JHla2e 132000 1625662 109939 5763008 BusTH  ©021768 10919
8 | 1172338 661206 1833511 1063810 = 2897321 39200 381a2s 132000 1625662 109939 5763004 B0AT8 5021768 10919
9 123972 593799 1833511 1063810 2897321 39200 3Rle2s - 132000 1625662 109939- 5763004 ~ 8078 6021768 10919
10 -—-1310996— 522515 3833511 ..1063810__289732).°. 39200 38la2e 132000 1625662 109939.. S5763004___B0478 _ b02176A8. 10919
11 1386378 447133 1833511 1063810 2897321 39200 3B8le2s 132000 1625662 1099239 S763004 80478 8021768 10919
12 1466098 367416 1833511 1563810 28973z1 39200 J8la2s 132000 1625662 109939 5763006 80478 ©021768 10919
13 1550395% ©283116 18335]1 1063810 2697321 39200 3sla2s 132000° 1625662 109939 5763006 80678 80217686 10919
14 1639543 193968 1833511 1063810 2897321 39200 35la2e 132000 1625662 109939 5763006 80478 3021768 10919
15 1733817 99694 1833511 1263810 2897321 39200 3Rla2e 132000 41625662 109939 5763004 80478 6021768 10919
16— o g — - -9 — 1563810 1063810 —-39200 - - 381424—- 132000 - 1625662 . 109939.. 5763006 . BOSYE__ BO21788_. 9085
17 ] © 0 0 1063810 1063810 39200 38la24 132000 16256862 109939 5763004 80478 6021768 9085
18 [ [} [} 1063810 1063810 39200 38la24 132000 1625662 109939 5763008 B0478 6021768 908S
19 [} [} 0 1063810 1063810 39200 38la2e 132000 1625662 109939 5763004 60478 6021768 9085
20 [} ° 0 1063810 1063810 39200 38la2s 132000 1625662 1099239 5763004 BO4T® 8021768 9005
21 [ 0 0 1063810 lo638l0 39200 381a2e 132000 1625662 109939 5763006 0478 6021768 9085
- ———— —— 90~ 1063810 106381039200 381424 - 132000 .. 1625662.._..109939. . STs3004 _._ E0478_ 5021768 __908S__ .. __
SUM 18102045 9400421 27502666 21276200 8778866 784000 762b4aBg 2640000 232513240 115260090 1609560 160435360 209214

PuW 11243170 6858875 18)02045

GROSS conm,

11135916 29237961 410344 3992730 136)77p 17017358

60326873 Ba2%4¢ 83971515 113209

STEAm COMM, LINE ELEC, _POOL POOL TOTAL
mme GENy-4— - METEREP----- LOSS-¢. __ cOMM, __ COST___ TOTAL._ . GEK, - — STEAN. .. ELECT. ENERGY. CAPACITY. _ ELECTs _ MET. _ NEY
. BLOWDN USAGE BLOWDN USAGE $ PER STgan 1000S EAPENSE  COST REVENUE REVENUE REVENUE CASH PRESENT
YR 1000LES - 1000LBS  1060LBS 1000LBS  1000LB REVENUE Kun FOR T=G S$/KwH (CREDIT) (CREDLT) (CREVITS)  FLOe WORTH .
(] [ [ [} 0 0 0 [ [ [ 0 0 =-1833511 1733817

- RN e - - - D — ~ B e B e Pmm e = O ° 0 ° JORR T 0 - - 0. «1833511 <1639543..
3 2005034 1810324 194710 2005034 5,081 10919089 o 0 0 0 0 0 0 0
-4 —- 2005034 1819324194710 2905036 5.081—30919089___ . o —0— 8 0 0 4 o 0
5 2005034 1810324 194710 200503¢ 5,081 10919089 0 0 0 [ 0 [ [ 0
6 2005034 181032 194710 2005034 5.081 10919089 0 ° [} 0 0 0 (] [}
T 2005034 1810324 194710 2005034 S,081 10919089 0 0 0 0 .0 [} (] 0.
-8. 2005034 1810324 194710 .. 200503¢ 5.081 10919089 [ 0 0 0. 0 0 0 0
9 2005034 1810324 194710 2005034 5,081 10919089 ° [ 0 0 0 0 [ (]
10—-2005034 ——1810324— 194710 25050346 _5.081—10919089 r'y ] v ¥ [} Q_ ] J—
11 2005034 1810324 194710 2005034 5.081 10919089 0 0 0 0. 0 [} [} [
12. 2005034 1810324 194710 2005034 . S.081 10919089 ) [} 0 0 0 0. ] [
13 20605034 1810324 194710 2005034 5.08) 10919089 0 0 0 [} 0 0 0 0
14 2005034 1810324 194710 .2005034 5,081 10919049 0 0 0 ° 0 [ [ [
15  20CS034 1810324 194710 2005034 S5.081 10919089 0 0 0 [ 0 0 0 0
16— 2005034 18108324 194710 200503%__4.228 . 9085578____. .o _ .0 _____‘Q.. r'y 0 '] [ ] 6 _
17 2005c34 1810324 194710 2005034 4,228 90865578 0 0 0 0 0 [ (] 0
18... 2005034 1810324 194710 2005034 4,228 9085578 0 [} 0 0 0 [} 0 0
19 2005034 1810324 194710 2005034 4,228 9085578 0 0 0 0 0 [} 0 0
20 2005034 1810324 194710 2005036 . 4,228 9065578 ° 0 [ 0 0 0 0 0
21 2005034 1810324 194710 2005036 4,228 9085578 [ 0 [} [} 0 0 [} (]
22— 2005034 1810324 - 194710 2505034 4,228 9085578 o 0 0 0 '] 0 ] 0
SUM 40100680 36206480 3894200 40100680 - 205547200 .8 0 [] 0 =3667022 =3373360
Pw 20988608 18950392 2038210 109836117 0 [ [ 0

20988608

«3373360 -=3373360



)47

COMPAHISON I.4.1(A)

TOTAL CUGENERATION P ANT

EASTERN COAL

78/03/13

NO COST SHARING

DEPREC. TOTAL GROSS
" TCTaL SINKING  ToTAL LABOR coag ToTaL ASNh TOTAL . OwN o
LCAN FUND OWNING VLY SUPPLIES CONSUMP FUEL LANDFILL OPER, OPER,
YR FRINCIPLE INTEREST PYT Pmy EXPENSE INS. uTl, ADMIN, MAINT, TONS EAPENDE EAPENSE LAPENSE 1000 S
1 S1606¢ 1202939  211%0~e .0 2119006 0 0 0 0 ] 0 0 0 2119
2 9687238 1159265 2119006 0 &Z11900e¢ 0 0 [ 0 0 0 0 2l1¢
3 1126441 1794563  211%0ne 1142510 J32615]4 41380 JBB42e 156800 1664382 109939 5763004 BOeT8 18825646 12087
-6 . 153348 1035458 2119006 11625)0- 3z61514. 41380 38pa24 156800 1666382. 109939 S763004. . 80%78.__ 6825646 12087 _
5 11456380 973365 23119006 1142510 = 3261514 41380 3ube2e 156800 1666382 109939 576300e 80e78 8825646 12087
8 121151 90749) 21190¢e 1142510 3261514 41380  38ba2s 156800 1664382 109939 5763004 80478  BB25646 12087
T 12B117% #37829  21]1900¢ 1142510  32615)14 41380 2385424 156800 1664382 109939 5763006 60478 5825646 12087
8 1354842 764161 2119004 1142510 3261514 41380 - 380424 156800 1664382 109939 5163006 80478 825646 12087
9 1432746 686258 ' 2119004 1142510 3261514 41390  38b424 156800 - 1664382 109939 S763006 By4T78  bH25646 12087
10 .- 1515128.. 603875 ' 2119006 1142510. 32615)4.._ #1380 38Ba2s 156800 1664382 .. 109939. 5763004 ..-80478___ 68825646 12087_ __ _
11 1602248 516755 2119004 1142510 3261514 61330 388424 156800 1664382 109939 57¢3004 80278 8825646 12087
12 1694378 424626 2119004 1142510 3261514 41380 38ba2e 156800 1664382 109939 S76300s 80478 8825646 12087
13 1791804 327199 2119004 1142510 3261516 41380  38b42s 156800 1664382 109939 S763004 80478  #825646 12087
14 1804833 224171 211900¢ 1142510 3261516 41380 38bBa2s 156800 1664382 109939 57¢3004 60478  B825646 12087
15  200378¢ 115218 2119006 1142510  32615)4 41380 388424 156800 1664382 109939 5763004 80478 5825646 12087
16 . . @i o Qe e B0 1142530-... 1142510 .. 61380  38ba24 156800 . . 1664382 _. 109939_ . 5163006 _ _B0ATB. _ 6702868.._ 9845 —
17 4 0 0 1142510 1142510 41380 3858426 156800 1666382 109939 5763006 80478 8702868 9845
18 [ 0 ° 1142510 1142510 41380 28B42a 156800 1664382 109939 5763004 80e78 9702868 9845
19 o 0 0 1142510 1142510 41380 388424 156800 1664382 109939 ST63004 80478 8702868 9845
20 [ [ 0 1142510 1162510 41380 385426 156800 1664382 109939 5763004 80478 * 8702868 9845
21 0 0 0 1142510 1142510 #1380 38b424 156800 1664382 109939 5763006 80478 5702868 9845
22 o Qe — 0 —. . 0. 1142510._ 11425)0. . .41380. _ 386424 .156800.. 1664382 109939. . 5763004 __80478__ 6702868 964S__ _  _
SUM 20920680 10864374 231785054 22850200 54635254 A2T600 7T6baB0 3136000 33287640 115260080 1609560 175653467 230288
PY 12993823 7926857 20920680 11959745 32880425 433164 4066005 1641376 17422678 60326873 B4a244p 92087518 324967
STEA¥ COMM, LINE GROSS COMM, ELEC, FooL POOL TOTAL
—— BEN, e __METEREN .. LOSS_e —COMM, _._COSY...__ JOTAL . 6En. _ . STEAM  ELECTs EMERGY _CAPACITY - ELECYe O NEY__ . NEY. __ ___
BLOWON USAGE BLOWDN USAGE . § PER STEAM  1000S EXPENSE  COST REVENUE REVENUE  NEVENUE CASH PRESENT
YR 1000L8S ., 1000LBS 1000LBS 1000LBS  1000LB REVENUE KWW  FOR T-6 $/KwH (CREDIT) (CREDIT) (CREDITS)  FLOw WORTH
1 0 0 0 0 0. 0 0 0 0 ] 0 0 -2119008 -2003786
2 . 0 - p ] . [+ .0 ] ] 0 [} 0 9 0 =2119004 -1894833
3 200503e 1810324 . 194710 2005034 3,081 10919089 40566 731178°<,0288 567924 569463 1137387 ~30683 «25945
4-—-2005034«_-»;aloJZA___u19¢1lo__.-2oosoag~__5.osl__;0919042_~oosse.__13111s._.azaa;;5&7920._,569063_..x131387___,-auﬁﬂl____92053i_"____
5 2005034 1810324 194710 2005034 5,081 10919089 40S66 731178, ,0286.. 567924 569463 1137387 -30683 -23200
& 2005034 1810324 194710 €005034  5.08]1 16919089 40566 731178.0,0288 -5¢7924 569463 1137367 -30683 -21939
7 2005034 1810324 194710 2005034 5,081 10919089 40566 731178 ,0288 567924 569463 1137387 -30683 =20746
8 ' 2005034 1810324 194710 2005034  5.081 10919089 40566 T7I1178 ,0288 'S€7924 569463 1137387 -30683 ~19618
9 2005G34¢ 1810324 194710 2065034 5.081 30919059 40566 731178 ,0288 S€7924 569463 1137387 =30683 18553
IO—~.200503“—--l81032A__._19671n_._”2005031_‘_5.081_“309190°9~“40565__”731113.M.OZGB_"5&7929__-599§°3__“ll3135!____:30593”__-!11553____._.
11 2005034 18102324 194710 2005034 - 5,081 10919089 40566 731178 .0288 SE7924 S69463 1137387 =30683 16589
12 2005034 1810324 194710 2005034 5,081 10919089 40566 731178 ,0288 567924 569463 3137387 «30683 -15687
13 2005034 1810324 194710 2005034  5.061 )0919089 40566 731178 ,0288 S€7924 569483 1137387 -30683 =14834
14 2005034 1810324 194710 2005034  5.081 10919089 <0566 731178 ,0288 567924 569463 1137387 =30683 ~14027
15 2005034 1810324 194710 2005034 5,081 10919089 40566 731178 ,0288 567924 569463 1137387 -30683 =13265
16 — 2005036 ___. 1810324 __ 196710 _ _ 2005034 __4.228.__ 90bSS7H.__ 40586, . 608400 _. 0187567924 ___569663 _ 1137381 _ 377567 __ 156359
17 2005034 1810324 194710 2005034 4,228 9055578 40566 608400 ,0187 567924 569463 1137387 377587 145966
18 2005034 1810324 194710 2005039 4,228 9065578 40566 608400 ,0187 567924 569463 1137387 377587 138029
19 2005034 1810324 194710 2005034 4,220 90b5518 40566 608400 L0187 567924 569663 1137387 37171587 130524
20 2005034 1810324 194730 2005034 4,228 90855786 40566 60B400 L0187 SET924 569463 1137387 3771587 123427
2] 2005034 1810324 194710 2005034  4.228 9085576 40566 608400 ,0187 567924 569463 1137387 3771587 116716
22__ 2005036 1830326194710 __ 2005034 _ #.226 9085578 _ 40566 __ . 608400_ .0187 567926 569463 1131387 317587 110370
SUM 40100680 36206480 3894200 40300660 205547204 13764107 11358480 11389260 22747740 -1993776 .3225708
7354982 11906117 23225708 .3225708

PW  209886¢e 18950392 2038216 20588608 109836117

5945003 5961114



3.3.2

" Expense Item

~ Capital Budget-1978
Escalated Budget-1979
Cost Sharing

QOST BENEFITS - COMPARISON I.A.1(b)

Fastern Coal vs. Western Coal; i=5 3/4 % =15 yrs-

DOE

Legisl.
Total Cost Sharing

Loan (U, of M.)
Capital Recovery
Depreciation '
Total Owning

Operating Expenses-1981

Insurance

Purchased Utilities
Administration -

Labor, Supplies,Maint.
Fuel Cammnity

Fuel Turbine-Gen.

Ash Handling & Landfill
1Turbine Steam Purch.

Normal
Plant

gggansion -

$14,829,760-

15,867,845

$15,867,845

$ 1,607,255

1,001,430

$ 2,608,685

$ 9,408
343,904
99,000
983,076
5,364,29%
i W
74,940

-0-

Total Operating Expense $6,874,624

Gross Owning & Operating $9,483,309

Gross Production Expense
Steam,$/1000 1bs.
Electricity,$/kwh

2Cannunity Steam Charge
Revenue (Steam )
a. Camunity Usage

4.7297

4.7297

$8,562,379

b. Camunity Line Loss 644,651
c. Blowdown Allocation 276,279

d. T-G Steam
Total Steam Revenues

Revenue (Elec. Gen)
a. Capacity
b. Energy
Total Elec. Gen. Revenue

-0-
$9,483, 300

42

Cogeneration Expansion

Elebf Geh,~

Steam Gen.
$2,634,240 - $16,917,800
2,818,635 18,102,045
-0~ -0~
—0-- -0-
—0- —0-

$2,818,635 . $18,102,045

$ 285,500
78,700
$ 364,200

$ 2,180
7,000
24 ,800.
- 38,720
-0-
-0-
-0-
562,101

- $634,801

$999,001

.02463

$569,463
567,924
$1,137,387

$ 1,833,555

1,063,810

$ 2,897,365

$ 39,200
‘381,424
132,000

1,625,662

3,044,041
226,253

92,160
-0-

$5,496,794

$8,394,159

. 4.1865

3.9062

$7,071,482
532,403
228,173
- 562,101
$8,394,159



Gross Plant Income -  $9,483,309 - $1,137,387 $8,394,159

Plant Cash Flow : -0- $ 138,386 -0-
(one year operation)

Const. Cash Flow(Debt) $2,957,350 $ 525,320 $3,373,741
(1979 ‘through 1980). : _

. #Nét Plant Cash Flow  (2,957,350) | (386,934) (3,373,741)
* at end-of 1981 E ' S

* Parentheses indicate an amount whose value is less than zero.
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Notes I.A.1(b)

Turbine Steam Charge= 2619 X 40,566,000 ($8,394,159)

157,377 X 2000-X 8390
= 562,100
Comunity Steam Charge

Normal Plant Expansion: $%6ng’o—'—3g—2 = $4.7'297/1000‘ 1bs,

' . $8,394,150 - 562,101 _ o
ICES: 5605004 = $3.9062/1000 1bs.




A. SIMPLE OOST BENEFIT ANALYSIS

I. Payback Period - Total Cogeneration Plant
If the cash flow for construction is neglected the cost
benefit for a Cogeneration Plant accrues at $343,644 per year.

. . _ Incremental Investment Flow
Payba.c.k.Perlod - Annual Cost Benefit
(Including Cash
Flow Deficit
for Construction) =

(18, 102 045 + 2,818,635 - 15,867, 845)+
138 386

Payback Period = 36.5 years

II. Payback Period on Turbine-Generator

: . 1 _ Total Investment
Payback Period = gpmnaT Cost Benefit
' 2,818,635 .
138,366

20.4 years.

Payback Period

III. Mlnlmum Acceptable Rate of Return (MAR)

This method will ccmpare the la.rger 1nvestment against the
smaller to ascertain if the incremental investment does earn
the minimm acceptable rate, in this case 5 3/4 EAR. If the
calculated MAR exceeds the minimum acceptable rate of return,
then the incremental investment is justified.

5 3/4%, 15 years

" Minimum Acceptable Rate
~ Capital recovery factor

CRF

(18,102,045+2,818,635)CRF | 15+(_5 ,496,794=634,801)-(8,394,159+1,137,387)

=(15,867,845)CRF|15

, + 6,874,624 - 9,483,309
cre|i = $ 791,261

—_—. = ,156597
15 $ 5,052,835 - 1apyD
Fram Annuity tables for CRF = %—157)11%— , n=15
12%
= ,14682
B
" CRF l 5 =. ,17102
15

Therefore MAR = 13.5%

and the larger investment in Cogeneration facilities is
Justified.
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IV. Return-on-Investment (ROI) - Turbine Generator

_ Cost Benefit
ROL = First Cost X 100

_ $138,386
= $2,818,635 X 100

ROI = 4.91 %

V. Return-On-Investment (ROI) - Cogeneration Plant - ™

VI.

- Total Cost Benefit

ROl Incremental Investment X 100
_ 138,386 X 100
(18,102,045+2,818,635)-15,867,845
ROI = 2.74 %

Benefit-to-Cost Ratio (B/C)-Total Cogeneratibn Plant

io = Total P.W. of 15 year Operative Savings
B/C Ratio = Incremental Inves%fEnf
T 1+i)n-§] |
P = ME

pyp = (13.0575)-1 - o.87280

.0575(1+,0575)15
Normal Plant Expansion PW of 15 year Costs

- PW of 15 yeé.r Operating Expenses (67,872,407)

PW of 15 year Steam Income 93,627,667
PW of 15 year - - § 25,755,260
Cogeneration Expansion PW of 15 year Costs

DW of 15 year Operating Expense  (54,260,243)
PW of 15 year Total Steam Income 82,874,608

PW of 15 year Generator Income 11,229,297
PW of 15 year T-G Operating Expenses (6,267,320)
PW of 15 years - - 33,567,_342 4

33,567,342 - 25,755,268 .
- —'——’—-——L—_l_.‘-_
B/C Ratlo = 78,705, 015+2 818 635)-15 857 545

B/C Ratio = 1.55 :

VII. Benefit-to—Cost Ratio (Turbine-Generator)

11,229,207-6,267,320
= A e 1S Oaey
B/C Ratio 2,818,635 :

B/C Ratio

1.76
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B. COOST EFFECTIVENESS ANALYSIS

Using the annual escalation data and combined escalation
data (CER's), the Present Worth Factors for various costs
were determined by calculation shown in Section 5.4. This
analysis goes beyond the depth of Section A = Cost Benefit
Analysis because it analyzes the effect of the time-cost of
money and other inflationary factors.

’Dotal PW of Costs = Present Worth Factor X Annual Cost

Sumnary of Present Worth FaJcF:tors1

S . 15years@53/4 /)
Insurance’ ' 12.23

Purchased Utilities 30.97
Administration ‘ , . 17.78
Labor,Supplies,Maint : 16.52
Western Coal . S ‘ : -18.23 -
Eastern Coal -~ ‘ : 18.23
Ash Handling & Landfill oo 16.52 -

The Presenf Worth 'Facto,rs for steam production expensb and
electric production expense must be calculated.

_ Steam Production Qoeratlon CER=(fy)

Referrlng to the Cost Beneflt Compa.rlson I.A.1. (b).

' Nonnal Plant 'Exoansion

CER = [03(9408)+ 1(343,904)+.08(99,000)+.0698(983,076)
+.0739%(5,364,296)+.07(74940) + 6,874,624
CER= 8.14 %

. _1+.0814 o _
Then a.=1+—0-5—73 = 1,023 .PWF = 18.07

Cogenex_‘ation Plant Expansion',Stéam Operatiné CER
CER = [03(39,200)+.1(381,424)+.08(132,000).
+.0698(1,625,662)+.0739%3,226,348)
+.07(92, 160)] + 5,496,794
CER =7.94 . a=1.021 PWF = 17.78

Electric Production Operation CER

CER = [03(2180)+.1(7000)+.08(23200)
+.0698(36,480)+.0794(562,101)]
+ 634,801

CER = 7.84 % a =1.02 PWF = 17.64
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I. PRESENT WORTH OF 15 YEAR IONG TERM OOSTS

Normal

.". The cogeneration plant has PW of 15 year operations’

of $10,459,747 in excess of the normal plant expansion.

48 -

. o , : Cogeneration Plant
" -Cost ‘Item.. + ~ _PWF  Plant Exp. PWF Elec. Gen. PWF  Steam Gen.
1979 Capital - -. 1.0 15,867,845 1.0 §$ 2,818,635 1.0 $ 18,102,045
Const. Cash Flow 1.84 2,957,350 1.84 525,320 1.84 3,373,741
Depreciation 1.7l 11,726,745 11.71 921'577 11.71 12,457,215
~ Insurance 1'~ 12.23 115,060 12.23 26,661 12.23 479,416
. -Purch. Utility 30.97 10,650,707 30.97 216,790 30.97 11,812,701
"~ Administration . 17.78 1,760,220 17.78 440,944 17.78 2,346,960
‘Labor, Sup.,. Maint. - 16.52 16,240,416 16.52 639,654 . 16.52 26,855,936
Fuel: : 18.23 97,791,116 - -0- 18.23 53,299,269
Ash Hand. & Landfill 16.52 1,235,531 - -0- 16.52 1,522,483
~ Turbine Steam - - - 17.78 9,994,156 - -
" PW of 15 year : - S
Owning & Operating $158, 344,990 $15,583,737 .$130,249,766
"pw of 15 year
Revenues _ o o : ‘
Steam - 18.07 $171,363,3%4 - - 17.78 $149,248,147
Electric. _ B -0- 17.64 $20,063,507 - -0-
'PW of 15 year . o
" Revenues $171,363,3%4 $20,063,507 $149,248,147
Net PW of 15 years $ 13,018,404 $ 4,479,770

$ 18,998,381



II1.

III.

ITI.

BENEFIT - TO - COST RATIO (LIFE CYCLE) - TOTAL OOGENERATION

By definition:

Benefit to Cost Ratio = Total 15 years O & M Savings

Incremental Capital Cos%t

'Benefit to Cost Ratio = $10,459,747.

( Cogeneration Plant) 5,052,835
B/C = 2.07"

BENEFIT 'IO (DST RATIO - TURBINE GENERATION

B/C = 2Q063507 - 15,583,737 = 1.58
o 2,818,635

PAYBACK PERIOD (TURBINE GENERA'IOR)

Payback Period, n = log [ as (a-1) + }1
log a

in which C = incremental investment

S = Annual Savings
n = Payback period, years
1+ CER-
a = discount factor = 1 + i
C = $2,818,635
S=9% 138,836

The combined escalatlon rate (CER) between the two altematlves can

be determined in the following manner.

CER = E 03 (39,200 - 9408) + .03(2180) + (. 1) (381,424 - 343,904)

+ .1(7000) + .08(132,000 - 99,000) + .08(24800)

+ .0698(1,625,662 - 983,076) + .0698(38720)
+,07399(-3,226,348 +_5364296) + .07(92160 — 74940)
+.0794(562,101)] + [-6,131,595 + 6874624

= .3769
a=1+ .3769 = 1.302
1+ .0575 -
2,818,635 PN
Bt A g (1.302-1) + 1 J
Payback Period, n = 108 [1-302 x 138,386
log 1.302
n = log 5.724363
log 1.302
n = 6.61 years
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." .RETURN ON -INVESTMENT

Total "15: year éavings ‘(Future Worth) =

saram [(+ami® 1]

R
o o . 4\ 1/n
Raté of Retwrn, R = ( Total 15 year saving ) -1
‘ : Incremental Investment
Total 15 year Savings = (138,356) (1. 3769) [1.376915 —1_]
S .3769 -
= $60,772,422

. Rate of Réturn, R = 602772,422) /15 4
‘ 2,818,635

R=.2272 = 22.7%
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. CASH FLOW ANALYSIS I.A.1(b)
This plan is a considerable improvement above I.A.1(a) since Westérn coal

is used for cogeneration. Sufficient positive cash flows accumulate to pay off
the turbine-generator between the.6th and 7th years.
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cs

78703713

COST CUMPARISCON. l,A.)(B) EASTEKN COAL VS wESTERN COAL NC COST SHARING

- ALL LOANS AMORTIZED In 15 YLARS AT_5¢7% PERCENT EFFECTIVE ANNUAL RETURN,. - )

REVENUE REGUIPEMENT BAaSED UPON-FULL CUNSTRUCTIUN WUDLET ESCALATED AT 7.0 PEFCENT PLR YR FROM JAN, lvye 1O JAN, 1981
-DEPRECIATION SINKING FUNU ACCUMULATED AT 7.0 PERCENT,

PRESENY WOKTH CALCULATED USING Se75 PERCENT

NOKMAL EAPANSION TURBINE-GEN-  COGEN=STEaM SIOE TUTAL COGEN

e imeme -..TOTAL CAPITAL BUDGEY (DOLLARS)  _ . ... 15867¢65_. .. . 2818635 . . 18102045 .. . 20920080 __ __ __ - ———— =
INTERNAL RATE CF RETURN (PERCENT) . v 3.34 0 =1.00

... CUMULATIVE NET CASM FLOWS AND PRESENT WORTM __.__ _.

- —_ ——e e - - et e e 18/03/13 .
mcemcescmstteccemccnsccascaaCOGENERATILN PLANTcraresae --
mm et — —.. . NOKWMAL.PLANT EXPARSION ... . TURBINE = GENERATOR_. _.___ .. STEAM SIDE__. .___ __ " __TOTAL PLANI . _ .. . ._
FRESENT - ' PRESENT . . PRESENT PHESENTY
CuM. NET wORTH OF CUM. NET wORTH OF CUM, NET wORTH OF CuMe NET WORTH OF
YEAR - CASH FLOW CaSh ¢LOW . CASH FLOW CaSH FLOw CASH FLO# CASH FLOW “casn n.o. CASH FLOW
e i - .. @1667215-. .=1519625. ... . =265493 ....-269969 _ __ . =18335]). _ .-1733817___ ... _ =2119004 _ -2003766_.___. . __. . .
2 -3214429  -2957011 . -570985 -525259 ) «3667022 =3373360 =-4238007 -38986)9
3 =3214629  =29570)11 ~435531 =41072) «3667022 =3373360: -410255¢ -378408)
4 =3214429 -29570)1 =300078 =302¢11 -3667022 =3373360 =3967100 =367577)
s 3214429  =2957011 164626 ~199990- -3667022 =3373360 -3831646. 3573350
® «3214429  =29570)1 -29170 -303138 -3667022 3373360 =369619¢ =3476498
.. a3216829— . 22057033 — — — 106283 -11552—- — —— .=3667022-- ~ *3373360—..— ———=3560739. . -3384912
8 =3214429 . «2957011 241737 75056 - «3667022 =3373360 =3425285 = -3298306
9 =3214429 =2957031 319 156951 . -3667022 -3373360 =3289831 -3216409
10 =3214429 =29570311 512645 234394 . =3667022 ~=3373360 =3154378 3138965
1) «3214429 =2957011 - . 648098 307627 =3667022 =3373360 =3018926 =3065732
12 . =3214429  -29570}11 ’ 783552 376478 «3667022 | =3373360 -2883470  -299648]
13— 3214429 _-205701) ... 919006 462366 . =3667022_...-3373360__.. . _=2]46016. _-29 0995 ___
16 =3214429 =26570)1 1054459 504289 «3667022 =3373360 .- =2612563  <2869070
15 - =3214429 =2557031 . 1189913 562847 ) «3667022 =3373360 -2477109 -2810513
16 =3214429 =2957011 1733637 785123 . =3667022 - =3373360 1933389 -2588237
17 ~3214429  -2957031 2217362 995313 -3687022 ~3373360 «1389661  -2378046
18 «3214429  =2957011 2821086 1190074 =3667022 =3373360 -845936  -2179285
19 e e32]4429._ .. 2957031 . ... 3364810 1382028 _____ _ -3667022....-3373360._ _..____-302211 =192
20 =3214429 -2957011 3908534 1559763 «3667022 =3373360 - 241512 ~1813597
;; «3214429 =29570}1. 4452259 17278633 =3667022 =3373360 © . 185236 -1645527 R

=3214429 =29570)1 4995983 1886765 .=3667022 =3373360 1328901 ~148659S




€c

COVPAKISON 1,841 (R}

e . TCtaL
LCAN
YR PRINCIPLE [INTEREST PMT.
1 694813 912491 l8cv215
2 73476% 872449 1607218
3 777014 830200 1607215
.6 _... 82169) 7185522 1637218
s 86894n 73627% 1607215
® 918904 688311 1807215
7 97174} 635474 1607215
8 1027616 579599 1607215
9 10R6704 520511 1607215

10 -1149186__.. 456025 . 16(721S

11 1215268 391947 1607215
12 1285146 322069 le07215
13 1359042 248173 1607215
14 1437186 176028 1607215
15 1519825 87390 le07215
e —— 6 - — 90—  _—-_.p..
17 ° 0 [
18 0 [} ]
19 0 0 [
20 ° 0 0
21 0 [ 0
22——--——0——«—.----—-9»~~~~ o

SUM 15867848 8240373 24108218

UNIVEWSITY NURMAL PLANY EXPANS]ON

EASTERN cOAL

78703713

NO COST SHARING

DEPREC. T0TAL GHOSS
SINKING . TOTAL . - R LABOR coaL TOTAL __ASH . . T0TAL Owh o _ -
FUND OwNING PUNCH SUPPLIES CONSUMP FUEL LANDFILL  OPER, OPER,
PrY EXPENSE INS.  uTI, AUFIN,  MAINT, TONS EXPENSE LXPENSE  LAPENSE 1000 §
0 leo721s 0 0 [ 0 0 [ 0 0 1607
0 leo?21s 0 0 [ 0 0 0 0 0 le07
1001430  260864s 9408  3439ps 99000 983076 102333 5364296  T74Y¥40 0874624 9483
- 1C0143D.. 2608645 ... 940b__ 3439ps._. . 99000.. . 983076 . .102333. . 5364296 __ 74540 6874624 9«83 _
1001430  26080as5 9408  3Jelgge 99000 983076. 102333 5364296 74940 06874624 9483
1001430 2606645 9408  3eldggs 99000 983076 102333 5364296 74540 0874624 9463
1001430 Zepl6aS 9408  3449pe 99000 983076 - 102333 5366296 74940 6874624 9483
1001430 2656645 9408  3e390s 99000 983076 102333 5364296 74940 6874624 9483
1001430 2608645 94pb  3439ps 99000 983076 102333 S36ez¥e  Te9ap 68746264 9483
--- 1001430 264b64S . 94p4. .3439gs. 99000 .. 983076 1023323 -“S3ea296_.»79?oo.__061‘bzyh_n9oaa:
1003430 2608645 9408  Ja3gpe 99000 983076 102333 5364296 T49%0 6874624 9483
10031430 260b645 9408 343904 99000 983076 102333 5364296 ' 74940 6874626 9383
1001430 2608645 LIY 343906 $9000 983076 102333 5364296 T4%0 6874624 948)
1003430 2605645 9408 343904 99000 983076 102333 53642Y6  74%4p 6876624 9483
1001430 2608645 Yep8 343904 99000 983076 102333 5364296 Te%40 0874624 9483
-1601430— 1061430 .-..9608.. 3Je3gga 99000 983076 - 102333 .5364296 . .74%40. . 0874824 .7875 _ .
1001430 1001430 9408 343904 99000 983076 102333 5364296 74940 ©B7e624 7876
1061630 1001430 9408 343904 99000 983076 102333 5364296 7490 6874624 7876
1001430 1001430 9408 343904 99000 983076 102333 5364296 74940 6874624 787¢
1001430  1lgule3p 9408  Jesgpe 99000 983076 102333 5364296  74V40 6874024 TO7Ye
1001430 locle3o 9408  34390s 99000 983076 102333 5364296 1490 6874624 7876

"—--1001430.-1901430- - 96g8___ 343908 ._ -99000-.

20028600 44)36818 188160 &B87Y¥08p 1980000

19661520

983076 . 102333. _ 5366296 _.

74940 _ 0874624 7878 __

107285%¢0 1498800 13749248y 181629

1] 9855510 6012335 15867845 10482925 26350770 98483 3599972 1036328 10290796 56153215 784469 71963262 98314
STEAM COMM, LINE GROSS COmMM, ELec, POOL POOL TOTAL
o= - GENe- 4 _ METERED-—..- LOSS - ¢+ _cOMM, . _ . COST -JOTAL. .. GEN, —— STEAM_ ELECT. ENERGY.. CAPACIYY __ ELECTs . NET____ __  NgT_._ _
BLOWDN USAGE ELOwWDN USAGE  $ PER STeam 10008 EAPENSE  COST REVENUE REVENUE MEVENUE CASH PRESEMNT
YR loooLss 1000485 1000LBS 1000LPS - 1000LB KREVENUE Kwk  FOUR T=6 g/xwM (CREDIT) (CREOIT) (CREDITS) FLOw _ sORIn | _
1 [] 0 0 0 0 0 0 [} [} [} 0 1607215 -151982%
SR SO [ . S S '} -9 EEECEN Y. SR S RO P 0. «1607215 <1a37186
3 20050234 1810324 194710 200503 4,730 9483209 0 0 0 ] 0 [ 0 . ]
-4—.2005034——-3819324-— 1947 10— 2005036 . 4,730 0483249 Py r'y P P 0 -0 0 0
S 200503¢ 1810324 194710 2005034 4,730 94823209 [] 0 0 [] 0 [ ] (]
6 20050234 1810324 194710 2005034 4,73 94832069 o ] [] 0 (] (] [} []
T 2005034 1810324 194710 200503% 4,730 9483269 0 0 0 [] 0 0 [4 [J
8 200503 1810324 194710 2005034 4,730 9483269 0 0 [ ] 0 [] 0 [
9 2005034 1810324 194710 2005034 4,730 9483269 0 0 [} o . 0 0 [} 0
H— 2005034 —— 1810324 — 194710 ——.2005034—— 4,730 9483269 ° % P Py P - 0 o—
11 2005034 1810324 194710 2005036 4,730 9683269, [ [] 0 0 0 0 0 °
12 2005034 181032¢ 194710 200503¢ 4,730 94832069 [ [} -0 -9 [ '] 0 ]
13 2005034 1810324 1947190 . 2005034 4,730 94832069 [} 0 0 [] 0. 0 [ 0
14 2005034 1810324 - 1947}]0 2005034 4,730 9483269 [] [ -8 o [ [ I [] []
15 2005034 1810324 196710 = 2005034 4.730 9483209 0 ° 0 0 (] 0 [ 0-
‘M- —2005034——1819324-— 194710 —2005034_ -—3.928 7876056 o . o ] '] -0 0 0 o
17 20050234 1810324 194710 2005034 3.928 7876054 [} [ 0 0. 0 0 [ 0
18 2005034 1810324 194710 - - 2005034 3,928 7876054 o o 0 - ° 9. 0 .. .. 90 -0 -
18 2005034 1810324 194710 200503% 3,928 1676054 0 - 0 [} [] 0 0 0 0
20 2005034 16810324 194710 2005036 . 3,928 7876054 e - 0 0 0 .0 0 ... o._. o .. -
- 21 2005034 1810324 194710 2005038  3.928 7676054 [} 0 0 0 0 [ 0 [
N—awsoso——ialosu—-xvwn—_aeosoat—d.vu—uuon o r' r Py 0 0 I} 0
SUM 40100689 36206489 3894200 40300680 . - .. 178414869 -8 - ° o . 0 =3214429 2957013 . .
PY 20988608 18950392 2038216 20988608 95357021 0 [] []

0 -295701) 2057011



78703713

COMPARISON T.A,)(H) TuPBINE-GENENATOR S1UE OF COGLENEKATION PLANT WESTERN COAL ° ND COST SHARING
DEPREC. o TOYaL - Co ‘GROSS
TCTAL - SIAKING. TOTAL .- - i LABOR COAL . ..TOTAL.. ASM. __. JOTAL. OWN e_._ . ..
LCaN Funp CrNING PUKCH . SUPPLIES CONSUMP ‘FUEL LANDEILL OPER, OPER,
YR FRINCIPLE INTEREST PrY - Puy EXMENSE INSe V) @ Y ADMIN, MAINT, TONS EXPENSE EXPENSE EXAPENSE 1000 S
1 123621 162072 205493 0 265693 0 ° [} 0 R . [ 0 .0 28%5
2 13cS1e 154975 265493 0 265493 [ [ 0 (] 0 - 0 0 0 288
3 138r22 147470 . 225693 78700 - 364193 2180 To00 24800 lsr20 0 0 0 637741 1001
- 145956 139534 285493 —. ... 78700 — 20be)v3d .. 218V -— 7000 -- 24800 . . 38T720..__. - 8- O 0. 63774} . 1003 ___ __
1 '15635) 131141] 285493 78700 360193 2180 Too0o 24800 3et20 [ ) 0 63774} 1001
(3 163227 122266 285493 78700 364193 2180 To00 24800 38720 [} 0 0 637741 1001
7 172612 112880 285493 7a700 © 364193 2180. 7000 24800 38720 [} [ [ 63774} 100}
8 182537 102955 285493 78700 . 364193 2180 - . Tooo 24800 38720 0 ] 0 637741 1001
9 193033 92459 285493 78700 364193 2180 .To00 24800 38720 - (] ° [ 631741 1001
10--- - 204133 ... 81360 . -285693 .. .78700—....36%193.__ 2180 7000-... 24800 .. 38720 .." .. 0 e @ . L. 0_~. 63774). _100)_.______
11 215879 69622 285493 78700 364193 2180 To00 - 24800 38720 0 0 0 63774} 1001
12 228283 57210 285493 78700 364193 2180 7000 24800 38720 0 .0 0 63774} 100}
13 243449 44083 265493 Ta700 364193 21080 Tooo 24800 38720 0 0o - [ 637741 1001
14 25529¢ 30202 285493 78700 364193 2180 - 7000, 24800 38720 0 [} 0 63774) 100}
15 269969 15523 265493 TeTo00 364193 2180 7000 = 24800 38720 . ] 0 [ 637741 1001
16— e @ - ——§——-T8700 — - T6700-. 218U-- - TJ000----26800.— 38720 . .0 . O ___0- S)4963.... 593_._ _ _
17 0 [ (] 78700 78700 2180 To00 24800 38720 [ [} [} 514963 593
18 0 0 0 78700 Te700 - 2180 T000 24800 38r20 0 0 [} 514963 593
19 0 0 .0 78700 78700 2180 T000 24800 38720 [} 0 0 514963 593
20 ] 0 0 74700 78700 2180 . Tooo 24800 38720 0 0 0 514963 593
21 0 0 0 Ta700 78T00" 2180 To000 24800 3g720 0 0 [ 514963 593
22 -o———@9 - Q——e—— 8. ——T0T700-—— T8700 - 2180 . - 7000 - 24800-— - 38720 — O [} ] ‘S14963.. .. 593 _ . _.
SUM 2818635 1463753 4282388 1574000 5856388 43600 140000 496000 716000 . 0 0 11895369 17751
PM 1750653 1067982 2818635 823828 3642463 22820 73276 259605 405319 [ 0 6376889 10019
STEAM COMM, . LINE GROSS cOmMM, ELEC, : " FOOL POOL TOTAL
——— GENg @ METERED— - L0SS_*- ___cOMM, . _COST JUTAL _.GEN, .- STEAM . ELECTe .ENERGY . CAPACITY _ ELECTe__ _NETL ' NEX _ ... _ .
BLOWDN USAGE BLOWDN USAGE $ PER STEAM 1000S EAPENSE COST REVENUE REVENUE -+ REVENUE - CASM PRESENT
YR  loooLsS 1000L8S 1000LBS 1000LBS  1000LB REVENUVE Kwhn FOR T=G $/KwH (CREDIT) (CREDIT) {(CREDITS) FLOW WORTH
1 ) ¢ 0 0 0 [] [ : 0 0 [} 0. .0 =205493 2269969
2 0 s R WU 0 [} 0 (] 0 0 : [} 0 =285493 255290
3 (] 0 ° ) 0 0 40566 394720 ,0247 SET9264 569463 1137387 13545 114538 °
A s P 0 0 g 0_ 00566 __ 394720__,0247_ 567924 569463 1137387 __ 135454 108310
s (] ) [} 0 0 0 40566 394720 .0247 567926 569463 1137307 135454 102421
'y 0 0 [ 8- - e 0 #0566 394720 L0247 SET7924 569463 113738} 135454 96852
7 0 [} 0 c 0 0 0 40566 394720 ,0247 567926 569463 1137387 - 135656 91586
8 ) "0 [ [} 0 0 40566 39720 L0247 567924 569463 1137367, 135454 86606
9 (] o 0 0 ° 0 40566 - 394720 .0247 S67924 S6946) 1137387 135456 ° 81897
00— e e 0 0 p . .0 eLS66__.396720 L0267 567924__ 569463 __ 1137381 . 135+54 77446
11 0 0 0 ) -0 0 40566 394720 L0247 5€ET924 569463 1137387, 135456 73233
12 ° 0 o ° 0 0 40566 396720 ,0247_.567924 569463 1137387 . 135456 ~ 6925)
13 P [ 0 -0 o 0 60566 394720 L0247 S€7926¢° 569463 1137387 - 135454 - 65486
14 [ [ .0 0 [ 0 40566 394720 ,0247 SE7924 . 569463 1137387 135654 6192%
15 [ 0 .0 0 [ 0 40566 394720 ,.0247 -S5€7924 569463 1137387 135454 58558
16 H Py 0 0 0. —D__4US66.__ 308951 _ ,0166_.5€7924 5694063 1137367 ____Se3T2% 222216
17 0 [ 0 0 ° © 40566 308951 ,0146 567926 S69463 1137387 543724 210190 - :
18 [} 0 0 0. -0 -+ @ 40566 308951 ,0146 5€792¢ 569463 1137387 543726 198761 _
19 0 0 [ 0 0 0 40566 308951 ,0146 567924 569463 1137387 543726 187956
20 ° o ° ° 0 0 40566 - 308951 ,0146 567924 569463 1137387 © 543726 177734
21 0 0 0 0 [} 0 40S66 308951 L0146 5S€¢7924 S69463 1137387 Se3726¢ . 168070
22 v y: 0 0 0 0 40566 308951  ,0146  S67924 569463 1137387 = S43724 158932
SUM ° L0 - 0... [ (] .. T29«026 .. 11358480 11389260 22747760 4995983 1886765 -
.pw [ 0 0 0

] 3923077

5945003 5961114 . 11906117

1886765 1886768



<11

§

COMPAKRISON 1,441 (H)

STLAM SIPE OF CUGENERATION PLANT

WESTERN COAL

78703713

NO COST SHARING

83864825

0 3373360 -3373360

DEPREC, . ToTaL .. GROSS
e e . TCTaL SIMKING  ToTaL LABOR COAL.. ... ToTAL. ASH TOTAL. OWN o .
' LOaN FUND OWNING PUKECH SUPPLIES CONSUMP .. FUEL LANDEILL OPLR, OPER,
YR FRINCIPLE JLTEREST  PMT Puy EXPENSE INse  UTIL, ADMIN.,  MAINT, TONS EXAPENSE tLAPLNSE  LXPENSE 1000 §
1 792642 1940868 18335))1 0 183351) 0 0 0 ] 0 0 0 . 0 1833
2 23822¢ 995291 1833511 0 183353} [ 0 0 0 0 0 (] . 0 1833
k) LLLYST 947093 18338)) 1063810 28v7132) 39200 381424 132000 1625662 157377 3270296 92160 S540740- B438
4 ... 037362 ... gop}24 1833511.. 1:63810 2597321-..3920&\1. 381424 . 132000 1625662 . 157377.. 3270294 .. 52160...5540740..._8436_ - -
L3 991287 R42224 1833511 1663810 289732) 39200 381424 132000 1625662 157377 3270296 92160 5540740 8438
6 1reB286 785225 18335]1 1063810 289732) 39200 381424 132000 1625662 157377 © 32702964 92i60 5540740 8438
T 118562 724949 1833811 1663810 289732) 39200 3814264 132000 1625662 157377 3270294 92160 5560740 8438
8 1172308 6612¢6 1833511 1063810 289732) 39200  38l4264 132000 1625662 157377 3270294 92160 S55407¢p0 8438
9 123972 593799 1833511 1063810 2a9732) 39200° 381424 132000 1625662 157377 3270294 92160 - S540740 8438
10._.. 131099¢ .. 522515 _ 1833511 1063810 . 2897321 _ _392¢0___.38142¢ 132000 . .1625662_ 157377 .. 3270294 _ -92160 .__5540740__ 0438 _ _
11 13Rre37e 447133 1833511 1063810 289732} 39200 381424 132000 1625662 1ST377. 3270296 . 92160. 5560740 8438
12 1466688 367416 1833511 1u63810 289732} 39200 381424 132000 1625662 157377° 3270294 92160 5560740 8438
13 1550358 283116 1833531 1063810 289732} 39200 3814264 132000 1625662 157377 3270294 92160 5540749 8438
14 1639547 193968 1833511 1063810 289732) 39200  38le2e 132000 1625662 157377 . 3270296 92160 5540740 8438
15 1733817 99694 18335]1 1063810 2897321 39200 381626 132000 1625662 157377 327g2¥e 92160 55607409 8438
6 . 0. ___p -—1063810._. 1063810 .39200... . 381426 .. 132000 .. 1625662 _ 157377 .321p29% 92160._. 55807407 6606_ _ _ _
17 0 [ 0 1063810 1063810 39200 3Ja8le2e 132000 1625662 157377 3270294 92160 5540740 6604
18 0 ] 0 1063810 1063810 39200 361424 132000 1625662 1ST3T7 3270296 92160 5540740 6604
19 0 0 0 1063810 1063610 39200  3ule2s 132000 1625662 157377 3270294 92i60 SS40740 6606
20 0 0 0 1663810 1063810 39200 38lazé 132000 1625662 157377 3270296 92i60 SS5640740 - 6604
21 0 0 0 1063810 1p638)0 39200  38le24 132000 1625662 157377 3270296 92160 5540740 6606
zz___.._.j@._.*.~o— ——=-0-—1063810__. 1063810._ 392p0_._381424 .. 132000..... 1625662 . _ 157327, . 3270294 .. 92160 5540740 __ 6606 _____
SUmM 18102045 9400621 27502666 - 21276200 4BTT8BK6 T7H4000 7625480 2640000 32513240 ) - 65405680 1843200 110814800 159593
P¥W. 11243170 6858875 18)02045 11135916 29237961 41034¢ 3992730 1381770 17017358 34233294 964727 58000223 87238
STEAM comMm, LINE GROSS COMM, tiec, £O00L POOL - T0TAL .
—— GENe-4— _ METERED- ._ L0S§.. UrM, _.COST_.___ TOTAL. .GEN,_ .. STEAM.. ELECT. EMERGY . CAPACITY. ELECT. _ NEXI. ...~  NET___
BLOWDN USAGE BLOWDN USAGE $ PER STEAM  1000S EXPENSE  COST KEVENUE REVENUE  mEVENUE CASH -  PRESENT
YR loo00L8S 1000L8S  1000LBS.. 1p00LBS 1000LB REVENUE  KwH . FOR TG $/Kmn (CKEDIT) (CREDIT) (CREVITS)  FLOW . . WORTN
1 0 "0 0 0 [ 0 0 v 0 0 0 0 <1833511 21733817
T LI L L P S S S 0 ....... 0_ 0-—. 0 _. o 0 0 0. -1833511 -1639543
3 200503¢ 1810324 196710 2005034 4,012 843p06) 0 0 0 [} 0 o . [4 0
Y Y. Zoosoat—_laloJZA_uulo_~Zoosoag_c.uz*auangL P 0 0 0 0 0 Q ] —
5 2005034 1810324 194710 2005034 - 4,012 438061 0 [} 0 [} 0 0 - 0 0
6 2005034 1810324 194710 2005034 4,012 843p061 0 [} 0 0 0 -0 0 [
7 2005034 1810326 194710 2005034 4,012 6438061 0 [] 0 [ (] 0 0 0
8  2n0S03e 1810324 194710 200503¢ 4.012 8438061 0 [ 0 0 0 0 0 °
9 2005034 1810324 194710 2005034 4,012 8438061 0 0 0 0 0 0 0 0
102005034 15103?.‘__@..lsona;_zaosoas__,A.01?_.50“06; o 0 0 a 0_ o 0 o
11 200503e 1810324 194710 2005034 4,012 o306l 0 T 0 -0 0 0 0 0
12 2105034 1810324 194710. . - 2505034 4.012 ge3goel -0 [} 0 0 0 0 0. 0 -
13 2005034 1810324 194710 200503% 4,012 gelgo6l [ 0 0 0 0 . o . 0 -0
14 2005034 1810324 194710 2005034 4,012 843g06] . [} 0 [} 0 0 0 0 0
15 2005034 1810324 194710 200503% " 4,012 843g061 0 0 0. [ 0 0 -0 0
162005036 __ . 1810324196710 2405034 __ 3,169 6604550 o 60— _p -0 0 o _ [} —
17 2005034 1810324 194710 200503¢ 3,140 6604550 0 (] 0 [} 0 0 - 0 0
18 . 2005034 1810324 194710 . 2905034 3.)a0 6604550 0 [} 0 0 0. .0 0. .0
19 2005034 1810324 194710 2005036  3,]140 6604550 0 0 [ [ 0 0 0 0
20 2005034 .. 181032s 194710-. . 2505034 3,140 6604550 0 ° 0 .0 [ B 0 .0
21 2005034 1810324 194710 200503¢ 3,140 6604550 0 0 0 0- -0 -0 0 [}
zz_zooso:u__laloszA_-JSOun_.Zooan!L_J.Ju_ 6604550 -0 —9 £ I WY 0 0 0 o
SUM 40100689 36206485 3894200 40100680 . T 1559260644 [] [] .. .8 0. =3667022 3373360
P¥  209886p8 18950392 2038216 20988608 [ 0 0



78703713

COMPARISON 1,A.1(B) WESTERN ¢OAL

TOTAL COGLNERATION PLANT NO COST SHARING

96

O

5945003 5961114 11906117 =1486595

=1486595

DEFREC, TuTaL GROSS
- e TCTAL . SINKING. __JOTAL -. — LABOK coaL TCTAL _ ASH _ _ TOTaL __OwWN e _, _
LCaN FUND OwNING PUrcK SUPPLIES CONSUMP FUEL LANDFILL "OPER, OPER,
YR PRINCIPLE INTERESY  PMY Puy EXPENSE INS. VA B TION ADMING.  MAINT, TONS EXPENDE EXPENSE  E£XPENSE 1000 §
1 91606% 1202939 2119076 0 211%00¢ 0 0 0 0 ] 0 0o 2119
2 968738 1150265 2119006 0 21190¢é 0 0 ] 0 [ ] 0 0 2119
3 1n244sy 1094563  211900¢ 1142510 3261514 41380 38ba24 156800 1664382 157377 3270294 92160 617848) 9439
6. 10R3346 ... 1635658 2119034 . 1142510 _..3261514 . 41380... 36Be26¢ . 156800.. 1664382 . 157377 . 3270294___92i60__ 617848) _ 9639 _
S 1145638 97336% 2119006 1142510 3261S)6 41380 388426 156800 1664382 1571317 3270294 92160 617848) 94239
6 121151) 907491 2119004 1142510 ‘3261514 41380 3858424 156800 1664382 157377 3270294 92160 617848} 9439
T 128117S A37829 2119006 . 1142510 3261514 41380  3IBBa24 156800 1664382 15737 3270296 92i60 ©6)7848) 9439
8. 1354842 764361 2119006 1142510 3261514 #1380  JuPe24 156800 1664382 157377 3270294 92160 .617848] 9439
9 143274¢ 686258 2119076 1162510 3261516 41380 38Ba2e 156800 1666382 157377 3270294 92160 6178481 9439
10 — 1515128 60387S_ . 211900¢ ... 1142510 _ J26151e_ 41380... 380424 _156800._. 1664382 _ 1S7377._ '3270294__ 92160 ___617848]1 9439 ___
11 1602248 516755 2119006 1142510 ° 32615)e #1380 388424 . 156800 1664382 1S737T 3270294 92160 617B48) 9439
12 1694378 424626  2119Cce 1142510 3261514 41380 ° 386424 ° 156800 1664382 157377 3270296 92i60 617848] 9439
13 1791804 327199  21190us 1142510 3261514 41380 388426 156800 1664382 157377  32702Y4 92ie0 617848} 9439
14 1894831 2264171 2119006 1142510 3261514 41380 3884264 156800 1664382 157377 3270294 - 92160 6178481 9439
15  200378¢ 115218 21190nr4 1142510 3261514 41380  3Ab424 156800 1664382 157377 3270294 92160 6178481 9439
16 .. -0 -0.-.. ~0.— 1162510 1142510 41380 .. 380424 ...156800_ 1664382 . 1ST377.._3270294__92i60. _6055703___T198____
17 0 [] 0 1142510 1142510 4}3@0 388424 156800 1664382 157377 3270296 92160 6055703 7198
18 0 0 0 1142510 1142510 41380 3BBe24 156800 1664382 157377 3270294 92160 6055703 7198
19 [ [ 0 1142510 1142510 41380 385424 156800 1664382 157377 3270294 92i60 6055703 7198
20 ] ] 0 1142510 1142510 41380 388424 156800 1664382 157377 327029 92160 6055703 7198
21 0 [ 0 1142510 11425)0 41380  38b42e 156800 1664382 157377 3270298 92160 6055703 T198
22 G 00— .1142510 1142510 . 41380.. 388424 ._156800._. 1666382 . 1ST3VY _ 32702¥s._._92160__ 6055701 __ T198___
SUM 20920660 10R643T4 31785054 22850200 54635256 827600 7TT6648p 3136000 33287640 65405680 1643200 122710169 177345
PW 12993823 7926857 20920680 11959745 32880425 433164 4066008 1661376 17622678 34233294 966727 64377113 97257
STEAM comm, LINE GROSS COMM, ELEC, FooL POOL TOTAL
— - --GENe. o... .. METERED _.. LOSS.¢ ._...cOMM,_ . CUSL ___TOTAL .. GEN, - STEAM._ ELECT. ENERGY . CAPACITY . ELECTe ___NET_ . _ . NEL __  _
BLOWDON USAGE BLOWDN USAGE $ PER STEAM 10005 EXPENSE COST REVENUE REVENUE  WEVENUE CASH PRESENT
YR  1000L8BS 1000LBS  1030L8S 1000LBS  1000LB REVENUE Ruh FOR T=G S$/KwH (CREDIT) (CHREDLIT) (CREDITS)  FLOW WORTM
1 0. [ 0 . 0 0 (] ] ° 0 0 0 =2119004 -2003786
2 .. 0 - [ . 8 .. ] ] 0 0 0 ° ° 0 0 =2119004 -1894833
3 2005034 1810324 194710 2005036 4,012 8438001 40S66 394720 ,0247 567926 S69463 1137367 135456 114538
4. 2005034--.— 180324 1967102005032 __¢.012__ 8438061 60566 . 39¢T20_ .0247_ 5€792¢ _ 569463_-__ 11373a% 135454 jo8310
S 2005034 1810324 194710 200503¢ 4,012 £43806) 40566 IVeT2D L0247 S€7924 569463 1137387 135654 102421
6 2005034 1810324 194710 2005034 €012 8438061 40566 394720 L0247 5¢€7924 569463 1137307 135454 96852
T 2005034 1810324 194710 2005034  ¢.0]2 ©438061 40566 394720 L0247 567924 569463  11373a? 135454 91566
8 2005034 1810324 194710 2005036 4,012 . 0438061 40568 394720 L0247 SET7924 569463 1137387 135654 86606
9 2005034 1810324 194710 2005038 4,012 B4IB061 0566 394720 ,0247 SE7924 5694063 1137387 135454 81897
10. .2005034 . 1810326 . . 194710____2p0503¢% 4.0)2 _ B43B06)_ 40S566___394720. _ ,0247_ S€1924___569463__ 11373827 135454 17444 —
11 2005034 1810324 194710 . 2005034 4,012 8438061 40566 396720 L0247 5€¢7924 569463 1137387 135454 73233
12 2005034 1810324 194710 2005034  4,0)2 8438061 40566 - I94T20 L0247 567924 569463 1137387 | 135456 6925)
13 2005023¢ 1810324 194710 2005036 4,012 B43p06] 40566 394720 L0247 567924 569463 1137387 1354564 65486
14 2005034 1810324 194710 200503% 4,012 6438061 40566 . 294720 0247 567924 569463 1137387 1354564 61925
15 2005034 1810324 194710 2005034 4,012 8438061 40566 IFeT20 ,0247 SE7924 560463 1137301 135454 58558
16__ 200503« . _1810324___ 194710 ___ 200503%  J.len . 6604550 40566 08951 ,.0146_5¢7924 569463 _ 1137387 543724 222216
17 2005034 1810324 194710 200503%  3.140 6604550 40566 308951 ,0146 SET7924 569463 1137387 543724 210190
18 2005034 1810324 19a710 2005034  3.140 6604550 40566 308951 L0146 5¢7924 569463 1137387 543724 19876} R
19 2005034 181032¢ 194710 2005034 3,160 6604550 40566 308951 L0146 567924 569463 1137387 543724 187954
20 2005034 1810324 19e710 2005034 3,140 6604550 40566 308951 L0146 S5€7924 569463 1137367 563726 377736 .
21 2005034 1810324 194710 2005034 3,140 6604550 - 40566 308951 L0146 5t7924 569463 1137387 543724 168070
22___2005034 1810324 ____1947T10 2005038 3,140 ___ 6604550 40566 308951 __.0146 567924 569463 1137387 543726 158932
SUM 40100680 . 36206480 3894200 403000680 . 1559200644 7294026 11358480 11389260 22747760 1328961 «1486595
PW 20988608 18950392 20382)6 20938608 836864825 3923077



3.3.3

COST BENEFITS - COMPARISON I.A.1(c)

- Western Coal vs. Western Coal, i = 5 3/4%, n = 15 years

Expense Item

Capital Budget - 1978
Escalated Budget - 1979
Cost Sharing

DOE

Legisl. -

Total Cost Sharing
Loan (U of M)

Capital Recovery
Depreciation

Total Owning

Operating Expenses.
(end of 1981)

Insurance o

Purchased Utilities

Administration

Labor,Supplies,Maint.

lFuel—Connmnity-'

2Fuel-Turbine

3Ash Handling & Landfill
rbine Steam Purch.

Total Operating Expense

Gross Owning & Operating

Gross Production Expense
Steam, $/1000 1bs.
Electricity, $/Kwh

SCommunity Steam Charge

Revenue (Steam)

a. Community Usage

b. Cammunity Line loss
c. Blowdown Allocation
d. T-G Steam

Total Steam Revenue

Revenue (Elec. Gen.)
a. Capacity
b. Energyv

Total Elec. Gen. Revenue

Normal
Combined
Plant

. Expansion

$14,829,760
15,867,845

-0-
-0~ .

-0- -

$15,867,845

$ 1,607,255 |
1,001,430

$ 2,608,685

$ 9,408
343,904
99,000
983,076
3,044,041

-0-
85,784

-0-

$ 4,565,213

$ 7,173,898

3.5779
-0-
3.5779

$ 6,477,237
487,663

208,998

-0-

$ 7,173,898

57

Cogeneration Expansion

Steam Gen.

_Elec. Gen.
$2,634,240 . $16,917,800
2,818,635 18,102,045

o o

-0~ -0-

-0- -0-
$2,818,635 $18,102,045
$ 285,500 $ 1,833,555

78,700 1,063,810
$ 364,200 . $ 2,897,365 -
$ 2,180 $ 39,200

7,000 - 381,424

24,800 132,000

38,720 1,625,662

-0- 3,044,041

-0- 226,252

-0~ 92,160

565,044 -0~
$ 637,744 $ 5,540,739
$1,001,944 $ 8,438,104

-0- 4.20846

.0247 -0- -

- 3.92664

- $ 7,108,503

- 535,190

- 229,367

- 565,044

$ 8,438,104
$ 569,463 -

567,924 -

$1,137,387



Expense Item

Gross Plant Income

Plant Cash Flow
(one year operation)

Const. Cash Flow (Debt)
(1979 through 1980)

Net Plant Cash Flow
at end of 1981

Cash Flow Deficit
at end of 1981

Normal

Cambined Cogeneration Expansion
Plant o
Expansion Elec. Gen. Steam. Gen.
$ 7,173,898 $1,137,387 $ 8,438,104
-0- $ 135,443 -0-
$ 2,957,350 $ 525,320 - $ 3,373,741
($ 2,957,350) ($ 389,877) ($ 3,373,741)

($ 2,957,350) ($; 389,8?7)‘ ($ 3{373,741)

NOTES (I.A.1(c))

1. 146,489 tons x $20.78.
2. 146,489 x .08 x 7.32

3. 10,888 x 20.78

4,619 x 40,566,600

$3,044,041

$ 85,784

$ 226,252

4. (357,577 x 2,000 x 8,890
5 $7,173,898" _
© ~2,005,004

$8,438,104 - 565,044
3 005034

) ($8,438,104) = $565,044

$3.5779 per 1000 1bs.

= $3.92664 per 1000 1lbs.

58



A. SIMPLE QOST BENEFIT ANALYSIS

I. Payback Period _ 18,102,045 + 2 818 635 = 15,867,455

- (Total Plant) 135 443
= '37.3 years
II. Payback Period _ 2,818,635
(Turbine-Gen.) ~ 135,443
= 20.8 years

III. Minimum'Acceptable Rate of Return (MAR)
($18,102,045 + 2,818,635)CRF |, + (5,540,739 + 637,744)
- (8,438,104 + 1,137,387)

(15,867, 845)CRF 15 + 4,565,213 - 7,173,898

i - _ 188,323

®Flis = 5062835

. 15602

MAR

13.5%

IV. Return on Investment (ROI) - Turbiné—Generation

. $135 443
ROI = 818,635 * 100

ROI

4.81%

V. Return on Investment (ROi) - Total Cogenerationl

$135,443
18,102,045 + 2,818,635 - 15,867,845

ROI = x 100

ROI 2.68%

VI. Benefit-to-Cost Ratio (B/C) - (Total. Cogeneration)

PWF = 9.87289

Normal Plant Expansion PW of 15 Year Costs

* PW of 15 Year Operating Expenses ($45,071,846)
PW of 15 Year Steam Revenues 70,827,106 -
PW of 15 Years $25,755,260
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Cogeneration Expansion PW of 15 Year Costs

PW of 15 Year Steam Operating Expenses ($54,703,107)

PW of 15 Year Steam Revenues 83,308,473 -
' PW of 15 Year Generator Income 11,229,297

PW of 15 Year Gen. Operating Expenses " 6,296,376

PW of 15 Years .~ 7$33,538,287 -

. 33,538,287 - 25,755,268
B/C Ratio = 75752,045 + 2,818,635 - 15,867,845)

7,783,019
5,062,835

B/C Ratio = 1.54

VII. Benefit-to-Cost Ratio (B/C) - (Turbine-Generator).

11,229,297 - 6,296,376
B/C Ratio = =5 818635

1.75

B/C Ratio
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B. OOST EFFECTIVENESS ANALYSIS

Normal Plant Expansion Steam Operation
Combined Escalation Rate: S

CER

[.03(9,408)-+ .1(343,904) + .08(99,000) + .0698(983,076)
+.07399(3,044,041) + .07(85,784)]

+'4,565,213 -
= 8.075%
_ 1+ .0875 _
- & % T¥ o575 - 102199
| 1 02'199(1 021991® - 1) ‘
pwr = L 02199° - = 17.93

1.02199 - 1

Cogeneration Expansion Steam Operation CER

_CER [03(39,200) + .1(381,424) + .08(132,000) + .0698(162,662)

. %07399(3,270,293) + .07(92,160)]
+ 5,540,739
7.9309%

£

" _ 1.079399
& % 10575
1.02071(1.020711° _ 1)

PIE = =T oo - 1 = 17

= 1.02071

Electric Production Operation CER

GER = [03(2,180) + .1(7,000) + .08(24,800) + .0698(38,720) -
+ .079399(565,044}] | .
+ 637,744
CER = 7.8%
a = 1.0202
PWF = 17.71
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T. PRESENI‘WG!I‘I—IOFlSYEARI.DNGTERM(mI‘S

Cost Item

Sub-total

through

Labor, Supplies
Maint. of o
Camp. I.A.1(b).
Fuel-Community
Fuel-Turbine
Ash Hand.& Landfill
Turbine Steam

PW of 15 year
Owning & Qaerating

PW of 15 year
Revenue
Steam
Elec. Gen.

Less PW of .15,yéa.r
Owning & Operating

Net DW of 15 years

Oogenerat ion Plant

Total PW of Cogeneration
Totwl PW of Normal Exp.

Cost Benefit PW of Cogeneration

($114,811,210)

$ 13,816,781

@15 ,613, 462)

$ 4,529,661

$17,653,688
. 13,816,781

' $ 3,836,907

. .The cogeneratlon plant has a better economlc
outlook but not 51gn1f1cant

62

Normal
.Plant .
. PWF Expansion ~ PWF - Elec., Gen. DWF Steam Gen.
- $59,318,343 ° -  $5580,581 ' -  $ 75,428,014
18.23 55,492,867 - ‘Z0- '18.23 55,492,867
18.23 0-" - - .02 18,23  4.124.574
16.52° 1,417,152 - -0~  16.52 1,522,483
, 0 17.74 10,023,881 © - - -0-
$114,811,210 $15,613,462 ' $136,567,938
17.93 $128,627,991 . .0- - 17.74 $149,691,965
i, -0 17. 7 $20,143,128 - -0-

($136,567,938)

$ 13,124,027



.. .- CER

IT. UENEFI'I‘-’IY)—(XJS’I‘ RATIO (B/C) - LIFE CYCLL (.'l‘UllBlN]:l—(l]eil\ll'lll/\'.l()l{)

o . ‘$3,836,907
B/C Ratio = “Flgygsas

1.36

- III. PAYBACK PERIOD (TURBINE-GENERATOR)

CER betwee_n'. alternatives

[ 03(39,200 - 9,408) + .03(2,180)+ .1(381,424 - 343,004)
/+.1(7,000) + .08(132,000 - 99,000) + .08(24,800) ® - -
+ .0698(1,625,662 - 983,076) + .0698(38,720) B
+.07399(3,270,293 + 3,044,041) + .07(92,160 - 85,784)
+ .0794(565,044) | | .
+[5,540,793 - 4,565,219

GER = 1246 = a = 1.06345

[ 2,818,635
(1.06345)(135,443)
log'1.06345

Payback Period, n log

(1.06345 - 1) + 1]

n "13.12 years -

IV. RETURN ON INVESTMENT (LIFE CYCLE)

Tota 15 year savings = (8.480).1500) (1. 1246 - 1]

 $5,893,073

5,803,073,1/15 .

2,818,635 -1

Rate of Return, R = (

5.04%
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~ CASH FIOW ANALYSIS I.A.1(c) -

This is the same plan as I.A.1(b) except western coal is used for both -
normal expansion and the cogeneratlon plant. The turblne—generator is paid -
off in the seventh year.



)

78/03/13

COST COMFARISON 1,A.1¢(C) WESTENN COAL VS wESTERN COAL NC COST SHARING

ALL LOANRS AMORTIZEU IN 1S YEARS AT 5,75 PERCENT BFFECTIVE ANNUAL RETUKN, . . T .
REVENUE WLULIREMENT BASED UPON FULL CUNSTPUCTIUN RAUDLET ESCALATED AT 7,0 FPERCENT PER YR FROM JAN, 1Y78 TO JAN, 1981
DEPRECIATION SINKING FUNU ACCUMULATED AT 7,0 PEWCENT, .

PRESENT wORTH CALCULATED USING 575 PERCENT

: NOPMAL EXPANS]OM VURBINE=GEN COGEN=STEAM SIDE TOTAL COGEN
- - - ~TOTAL CAPJTAL BUDGEY (DOLLARS)—. . . . 15367845 ... . .. 2816635 ... _....  1B1020aS._.. .. _.._ 20920680 _.__ _._ . _._._.___. _._
INTERNAL PATE OF HETURN (PERCENT) 0 3434 [} 1400
e - e mem e e CUMULATIVE.NET CASH.FLOWS AND PRESENY WORTM. ..___ . . e e . _ 2820371
Setecer-tetereccrceccecncecaal0GENERATICN PLANTreccraccvcncccccnccccncccnnas
— v e .. WCRNAL .PLAKT..EXPANSION ~TURBINE. = GENERATQR ... . ___STEAM SIDE.___ . ___ . __ _ ______ TQTAL PLANY
PRESENT . PRESENT PRESENY PHESENT
CUM, NEY WORTH OF CUM, NET wORTH OF CuM, NET SORTH OF CuUMe NET wORTH OF
YEAR CASH FLOw CaSH gLOW CASK FLOW CASH FLOW CASH FLOW CASH FLOW _CASH FLOW CaSK FLO®
4 - -=1631215. ~1519825.. . 285491 .. -269969__ _ . __ —=183351) __. =1733837_.__ ._.___=2119004.___-2003786__ ____
2 =3214429 ~29570)11 «570985 -525259 . 3667022 =3373360 4238007 -38986]19
3 3214429 ~-29570)1 =435531 ~410721 ~3667022 =3373360 . =410255¢  -378e08]. .. _ .
4 =3214429 ~29570)1 =300078 =302¢}11 =3667022 =3373360 =3967100 -367577}
s =3214429 =2957031. . -16462¢ =199990 -3667022 ~-3373360 . . =3831646  -3573359 -
6 «3214429 «2957011 -29170 =-103138 =3667022 ~=3373360 =309619¢ <3476498
A e =3218429 __~295703) 106283 _ _.311552 . +3667022 _ -3373360 =3560739__ -338e912
8 =3214429 =2957011 261737 75054 =3667022 =3373360 =3425265 -3298306
9 3214429 =29570)1 317191 15695) =3667022 3373360 =3289831  -3216409
10 =3214429 -29570]1 ’ 512645 234394 =3667022 -3373360 «~3154378  -3,38965
11 =3214429 -~2957031 648098 307627 =3667022 -3373360 . =301892¢ =3065732
12 =3214429 =29570)1 783552 376878 - 3667022 3373360 -2863470 -299648)
]3_____________.___.oJZl6622___229510{1__________919006_.___562351__,_____33667022__ur3373360____ =2748016_ -25,0998% .
14 : 3214429 =29570)1 1056459 ° 506289 =3667022 =3373360 “2612563  <286907¢
15 3214429 . <2957011 - 1189913 562047 . =3667022 ~-3373360 =2477309 | -2810513
16 =3214429  =2957011 1733637 785123 =3667022 =3373360 =1933385 ' -2588237
17 =3214429 =29570)1 2277362 995313 . - =3667022 =3373360 =1389661 -2378046
18 =3214429 =2957031 2821086 1194074 =3667022 =3373360 -845936 .2179285
19 =3214429.__-2957031 3364810 1382028 -3667022__ -3373360. =30221¢___~199133)_ —_
20 =3214429 -2957031 3908534 1559763 =3667022 =3373360 24]151¢ =16813597
gé . «3214429 -2957011 : 4452259 1727833 «3667022 =3373360 785236 =1645527

«3214429 2957031 4995983 1086765 -3667022 =3373360 1328961  -1486595
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COMPARISON ,Ae}(C)

UNIVEHSITY NORMAL PLANT EXPANSION

WESTERN cOAL ‘

NO COST SHARING

78703713

DEPREC. 10TaL : - - GROSS
- - TOTAL SINKING  TOTAL . LABOR COAL TOTAL...._.ASH . TOTAL .. OwN o -
LOAN FUND . OWNING PURCH SUPPLIES CONSUMP . FUEL LANURILL OPER, OPER,
YR PRINCIPLE INTEREST  P#T PMY EXPENSE INSe uTile, ADMINs  MAINT,  TONS EXPENSE EXPENSE  LXAPENSE 1000 §
1 694813 912401 1607215 0 leotals 0 I ] 0. ) ] ° 0. 1607
2 734765 872448 1607215 0 le07215 0 [ 0 0 0 e 0 0 1607
3 777034 830200 1607215 1001430 2608645 Y408 36390 99000 983076  J46489 3044081 85784 4565213 7173
& _.82169) . 785522 1607215 100)430. 260645 9408  dea0pa .99000 . 983076 136489 . 3044041 . 85784 .. 4565213 .. 7173.. __._
S 8pH9ap 736275 1607218 1001430 2600645 9e0b 343906 .. 99000 983076 146489  304408) 85786 4565213 71713
[ 916904 686311 1607215 1001430 26080665 9408 343904 99000 983076 146489 3044081 85784 4565213 7173
7 971741 - 635674 1607215 1003630 2696645 9408 343906 99000 983078 1464069 304404) es!u 4565213 7173
) 1027616 579599 1607215 1V01630 2608645 | 9408 343904 99000 983076 166489 304408) 8578e 4565213 7173
9 1086794 520511 . 1607215 1u01e30 2600665 9408  3e390pe 99000 983076 146489  304408) 857864  5652)3 7173
10 . 1149189... 458025 16u721% 1001430 .. 260645 _ . 9408 343906 99000 .. 983076_. 146489 ._ 3044061 ___0578e __ 4565213 __ T173__ __ _
11 1215268 391947 1607215 - 1003430 2608645 9408 343906 99000 983076 146489  30440) 85784 4565213 . 7173
12 128514¢ 322069 1607215 1003430 2608665 9408 e 3906 99000 983076 146489 - 304406} 85784 . #565213 1173
13 1359042 248173 1607215 1001430 26,8645 9408 343906 99000 983076 166489 3044041 85786 4565213 7173
16 1437186 170028 1607215 1003430 26008645 9400 Je3906 99000 983076 146489 3044091 85784 4565213 7173
15 151982¢ 87390 1607215 1001430 2608645 9408 3439064 99000 983076 146489  304404) 85784 565213 717
16 e B 0. 0..-1003630___1001430__. . 9408 __. 34300499000 _ 983076 .. 146489_ . 3046081 __ 85784 _4565213 5566 _
17 [} [} (] 1003430 1001430 940l 343906 99000 983076 146489 3044091 85706 45652]3 5566
18 0 0 ¢ 1001430 10901430 9406 343906 99000 983076 146489  304408) 85784 4565213 5566
19 0 ] 0 1001430 l00le30 9408 343906 99000 983076 146489  304408) 85786 4565213 5566
20 [ 0 0 1001430 1oo0la3o 9408  Jel9pe 99000 -983076 166489 3044081 85786 4565213 5566
21 ] [ 0 1001430 1001430 9408 3439064 99000 983076 146489 3044041 85184 4565213 5566
22 __  _ __g— — .0 0-. .1003430__1001430__._.9408.__ 3eJ9064 .. 99000..__. 983076146489 _ . 3044081 __ 8518¢__ 4565213 5566 _ ____
SUM 158676845 8249373 24108218 2002p600 44136818 188160 «878p8p 1980000 19661520 60880820 1715680 91304260 135¢4)
PW 9855510 6012335 15867845 10482925 206350770 S84l 13599972 1036328 10290796 31864888 697983 47788449 74139
STEAM COmMM, LINE GROSS COmMM, ELEC. POOL POOL TOTAL
— ---GENe-o.- ... METERED. ... LOSS .+ -COMM. CUST TOTAL .- GEN, —. STEAM. . ELECT. EMERGY__.CAPACITY. _ ELECYa_ . _ NEX _ __ _ NEY _
8LOWDN USAGE BLOWDN USAGE $ PER STEAm  1000S EXAPENSE  COST WEVENUE REVENUE WEVENVE CASMH PRESENT
YR . 1lo00L8S 1000L8S xoooLes . 1000LBS 1000LB REVENUE Kwn FOR T-G S$/KwM (CREDIT) (CREDIT) (CREDITS). FLOW _ wORTH _.
1 . [ ] : S0 0 0 [ [ 0 (] 0 0 =1607215 -1519825
@ e - - @ e o.__.m e 0 - . 0- .0 - - 9 . o - 8 - 0.. .0 . ... 0. =1607215 . .-143T71088_. ..___
3 200503¢ 1810324 194710 2005034 3.578 7173858 0 0 0 0 0 0 0 [}
-4 2005034——1819324— L9A1lo-—"2905°JC—-_30513———2113853—_____9__—————*0 0 0 ] g 0 y |
S 2005034 1810324 194710 200503¢ 3,578 7173658 0 0 0 0 0 0 0 [}
6 2305034 1810324 194710 . 2005034 3,578. T173858 ) 0 0 0. 0. 0 0 -0
T 2005034 1810324 194710 200503¢ 3,578 7173858 0 0 0 [} 0 0 .0 [
8 2005034 1810326 194710 200503¢. 3.578 7173658 0 0 .0 [] 0’ . 0. 0 0
9 2005034 1810326 ' 194710 2005034 3,578 7173858 o . (] 0 [ 0 . (] 0 =0
10— 2005034 _1810324_..._.196710____290503¢ __ 3.578___7113858 0 0 0.——_—__9 0 0 0 -~ 0
11 2005034 1810324 ° 194710 2005034 3,578 .7173858 [} | I 0 o . 0 [ 0
12 - 2005034 1810324 194710 2005034  3.578 . 7173858 9 ~ 0 ~ . ¢ [ 0 . 0. 0 0 o,
13 2005034 1810324 194710 2005034 3.578 7173858 « 0 0 . 0 0 - o - [} 0 0 ’
14 . 2005034 1810324 196710 2005034 3.578 " 7173858 'y 0. o - .0 0 .0 . [] ~“- 0 R
1S5 2005034 1810324 194710 2005034 3.578 ~ 7173858 [ 0 0 0 0 0 .0 [}
162005034 1810324196710 2905030 2.176 55660643 Py 0 0 0 9 - '} /'] 0
17 2005034 1810324 ° 194710 200503% 2,776 5566643 0 [ 0 0 ° 0 [ 0
318 - 2005034 .__181032s 194710 2005036 . 2.776 5566043 0 I [] [ [] . .0 0 .09
19 2005034 1810324 194710 2005034 2,776 5506043 0 0 0 0 ° ] (] 0
20 2005034 1810324 194710 2005036 2,776 5566643 - . o .. o 0. 0 .0 . 0 .0 -
21 2005034 1810324 194710 200503% 2,776 55660642 0 [ -0 “0 ] 0 0 0
22— 2005034 1810324 1947102905034 2,776 5566663 9 . F F' 0 0 [} 8
SUM 40100680 3620648y 3894200 40100680 . 132226049 0 ¥ ) [ ‘8 =3214429 295701}
PW 20986608 " 18950392 2038216 20988608 11182209 0 0 0 <2957011

«2957011



L9

““  COMPARISON 1,4.1(C)

TURHINL=GENERATOR SIDE UF CUVENEMATION PLANT

78703713

wESTERN COAL NO CUST SMARING
. - DEPREC, : ToTaL : GROSS
. TCYAL . SINKING  ToTaL e m - LABOR.  COAL__ ... TOTAL.  ASh TOTAL . Owk ¢ . ___
, LOAN  FUND 0uNING PUKCH SUPPLIES CONSUMP FUEL LANDEILL  OPER,  OPEk,
© YR_PRIMNCIPLE INTEREST  PMT Py -« EXPENSE INS. UTI(, . ADMIN.  MAINT.  TONS EXPENSE EXPENSE  EXPENSE 1000 §
1 123421 162072 285493 T0., 265493 0 0 o 0 ° 0 ] 0 265
2 130518 154975 285493 (] 285493 | ° .0 [ 0 ] -0 ] ° 285
' 3 138322 147470 285493 78700 364193, 2180 —- To00 24800 -— 38720 0 -0 0 637741 1001
4. 145956°° 139534 .. 28549) 78700 364103, 2180 . .7g00 26800 . 38720 . . - Q..—.... 0. ... 0. . 637741 . 10D} _ .
S . 15435) 13114 28549) 78700- _364103. 2180 " Tpoo0 24800 3820 0 0 0 637741 1001
C e 163227 122266 285493 Ta700 364193 - 2180 . 7000 24800 38720 ° 0 ° 637741 1001
7 172612 112880 . 2€549) 78700 364193 2180 ... 7000 24800 gr20 0 [ ° 637741 1001
8 182537 102955 285493 78700 364193 2180 Too00 24800 jgr2o . "0 0 (4 63774} 100}
9 193933 = 92459 285493 78700 .364193 . 2180 . 7000 -. 24800 38720 0 [4 0 63774] 100} .
10 ... 204133-—.. 81360.-... 2B5493._ ... .7a700... . 360193 _. 2180 ....7000 . 24800 38720 .. . O .. 0____._ 0. ._637761 _ 100} __ _
11 215870 69622 285493 " 7Ta700 364193 2180 To00 24800 38720 0 0 0 637741 1001
o2 228281 57210 T 28549% 78700 364193 2180 - Tooo 24800 38720 ° 0 0 637761 1001
13 241459 44083 285493 78700 36e193 2180 To00 24800 38720 0 ] ° 637741  1001°
14 255290 30202 285493 78700 . 36619) 21p0 Tooo 24500 38720 0 0 0 637741 1001
15 269969 15523 285493 78700 364193 2180 1000 24800 38720 ° ] ° 637741 100}
16— —— P e P e -0 - —.78700 .- . 78700 - . 2180 - .7000- - -24800 38720 - B e D D 516963 __ 593 ____.
17 ° ] 0 78700 768700 2180 .Teo00 24800 38720 ° ] (] S14963 593
18 0 [ ° 78700 78700 2la0 7000 24800 38720 0 ] ° 514963 593
19 0 0 ] 78700 78700 2180 7000 24800 38720 ] 0 0 514983 593
20 0 ] 0 78700 18700 2180 7000 24800 38720 ° 0 0 514963 593
21 0 [ 0- 78700 78700 - 2180 7000 24800 sr20 0 4 [ 514963 593
22— —. - g-—— - B—— e 0 78700 .. —.._TBTOO — 2180. ——_.2000-—_ 24800 - 3IBT20.. __ . .0.__. __B_.___ __0___S14963 _ 593 _ ___
SUM 2818635 1463753 4282388 1574000 S856388 43600. 140000 ¢96000 774400 0 0 - 11895369 17751
P¥ 1750653 1067982 2818635 823828 3642663 22820 73276 259605 405319 0 0 6376889 10019
STEAM CoMM, LINE GROSS COoMM, ELEC, FooL POOL TOTAL
-~ GENe-4-—. METEREP—-— LOSS & COMM, .. COSYT .  TOTAL— . GEN,--. - STEAM _ ELECT.. ENERGY. CAPACITY.. ELECT. NEY NEY_
BLOWDN USAGE BLOWDN USAGE $ PER STEAM  1000S EXPENSE  COST REVENUE HEVENUE  REVENUE CASH PRESENT
YR 1o00L8S' 1000L8S  1000LBS 1o00LBS 1000LB REVENUE Kyn FOR T-6 $/Kwn (CREDIT) (CREOIYT) (CREOITS)  FLOW . wORTH
1 ] (] 0 K4 0 [ 0 - [ o - 0 0 0 <285493  -269969
2 ° 0 0 0 ° . -9 o - 0 [ 0 . 0. =285093 . =255290.
3 0 ° ] | 0. 0 40566 394720 ,0247 -SET7924 569463 1137387 135454 114538
- © o— % 0 - 40568 394720 -,0247 _5¢7924..569663.__1137381__ 135456 _ 108310 _
] (] 0 0 0 0 0 40566 394720 0247 S€T7924 569463 1137387 135656 102621
3 ° ° ° ° ° 0 40566 394720 0247 567924 S69463 1137387 135454 96852
7 0 [N 0 [ ] 0 40566 394720 - 0247 S€7924 569463 2137387 135454 - 91586
8 0 o ° ° ° 0 40566 394720 ,0267 S€7924 569463 1137387 135454 86606
9 0 0 0 0 ] 0 40566 394720 ..0247 SE7924 S69463 1137387 135456 81897
11 =) ——p— [} 0 0 040566 396720 ,0267._5¢7924__ 569463 1137387 ___ _135s54 - 77444
.11 0 o (] 0 ] 0 40566 394720 ,0247 567924 560463 1137387 13545¢ 73233
12 ° o ¢ [ 0 0 40566 394720 0247 St792¢ 569463 1137387 135456 69251
13 [ [} [} 0 ‘o 0 40S66 394720 0247 . 5€7924 569463 1137301 135456 65486
14 ° ° ° .0 .0 0 40566 394720 .0267 567924 S69463 1137387 135454 61925
1§ [ 0 [ [ ] 0 a0S566 394720 L0247 567924 569463 113738} 135454 58558
16 8 a Q P P 0 _.60566 308951 . .0146__5¢7924 569463 __ 1137361 _ 543728 222276
17 0 0 ° (] o - 0, 40566 308951 0146 S5€7924 569463 1137387 543724 210190
18 0. 0 0 ° 0 0 40566 308951 L0146 5E7924 S69463 1137367 543724 = 198761
19 0 [ 0 0 0-- 0 40566 308951 L0146 S67924 569463 1137387 543726 187954
20 0 [ 0. ° 0. 0 40566 308951 L0146 567924 S69463 1137387 563726 . 177734
21 .0 [ ¢ 0 0 0 40566 308951 ,0146 5e7924 S69463 11373ef 543724 168070
22 Y 8 Py Py -0 0 40566 308951 _ .01e6 _SEI92¢__ 569463 1137381 __ 543124 158932
L. sum 0 0 - - -—--0- [ . 0. . 1294026 11358480 11389260 22747740 4995983 1886765 . -
\ Pw ° ° ° 0 ¢

3923077

5945003 5961114 11906117 1886765 188676S
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COPARISON l.A.11(C)

STEAM SIPE OF CUGENLRATION PLANT

wESTERN COAL

78703713

NO COST SHARING

2038210 20988608

0 «3373360

6: DEPEEC, TOTAL _ GROSS
e mme TCTAL SINKING TOTAL e LABOR . COAL . TCTAL. . ASKH | TOTAL . OWN o
P LCAN FUND OWNING : PUNCH SUPPLIES CONSUMP FUEL LANDRILL  OPER,  OPER,
‘YR FRINCIPLE INTERESTY PrY (1] EXPENSE INSe  UTIL, ADMIN,  MAINT, TONS  EXPENSE EXPENSE  EXPENSE 1000 §
1 792643  1p6cPOLR 18233531 0 1833511 0 0 0 0 0 0 0 -0 1833
2 838220 995291 18335]1 [ 1833511 [} 0 0 0 0 [} 0 0 1833
f 3 AR64YE 947093 1833511 1063810 2897321 39200 3814a2¢ 132000 lo25662 1873717 3270294 2160 5540740 8438
-6 ... 937387 ._ g9b124 1833511 . 1003610 289732). .39200. . 3814264 .132000... 16250662 . 157371....32702%6 _ 92i60.. . 5560760 _ 8438_ __ _
5 991287 062226 18335)) 1063810 2697321 39200 . 38le24 132000 1625662 1ST3TT  32702Y6 92160 5540740 - 8438
C & 1%e828¢ 785225 183351) 1063810 2897321 39200 381424 132000 16256062 1ST3TT 327029 92j60 5560740 8418
7 1108562 T24949 1833511 1063810 2897321 39200 381424 132000 1625662 157377 327029 92160 5540740 . 8438
8 117234 661296 1833511 1063810 2897321 39200 3B8le24 132000 10625662 1ST37T 3270294 92160 - 5500740 8438
0O 9 12392 593799 1833531 1063810 289732} 39200 381424 132000 1625662 157377 32702Y4  92i60 5540740 Ba38
10 .. 131099¢ ... 522515.. '18233511.. .1063810 _..2897321__ 39200... 3816e24._. .132000.. . 16256062 157377, . .32702Y4 92160 _.55640740_ . 8438__ . _ _
11 1386378 447132 1833511 10638)0 2897321 39200 301426 132000 1625662 . 157377 32r02Ye 92160 5540740 8438
12 1466095 367416 1833511 1063810 ‘2897321 39200 3681424 132000 1625662 1573717 3270294 92160 5540740 8438
13 155039S 283116 1833511 1063810 2897321 39200 38la2¢ 132000 1625662 157377 3270294 92160 5540740 8438
18 163954) 193968 1833511 1063810 2897321 39200 381424 132000 1625662 157377 327029¢ 92i60 5500740  Be3S
15 1733017 99694 1833511 1063810 289732} 39200 381424 132000 1625662 157377 32702Y6 92160 5540740 B8e18
16—. .. v\ 0 0..--1063810 . ..1063810... 39200 38142s. .132000 - 1625662._. 1S7372___ 3270294_ .92160_ 5540740 __ 6608 ___ ____
17 [ 0 0 1063810 1063810 39200 3814264 132000 1625662 157377 327029¢ 92160 5540740 6606
18 0 [} 0 1663810 1063810 39200 3ale2s 132000 1625662 157377 3270294 92160 5540740 6604
19 0 0 0 1063810 loe38lo0 39200 lela2e 132000 le25662 1STA?T 3270296 92160 5540740 6606
20 [} 0 0 1063810 1063810 39200 381426 132000 1625662 157317 32702Y6 92160 5540740 6604
21 0 0 0 1063810 1063810 39200 381424 132000 1625662 1ST377  32702%4 92160 5560740 6604
22— —& [ 0 1063810 1063830.....39200. . 381424 __ 132000 . 1625662 __157377 . 32702%4___92160._ _55¢0740__ . 0006 _
SUM 181p294¢ 9400623 27502666 21276200 48778806 784000 7628480 2660000 325132490 65405880 1843200 110814800 159593
P 1124317¢0 6A5687S 18102045 11135916 29237961 410344 3992730 1381770 17017358 34233296 964727 58000223 87238
STEAM COMM, LINE GROSS COoOMM, ELEC. FooL POOL TOTAL
- GEMN, o METERED..__ . LOSS .» COMM,. .. COST_____TOTAL ... GEN, —. .STEAM .. ELECT. EMERGY . CAPACILY _ ELECTe_ _ NEX _NEY _—
BLOWDN USAGE BLOWDN USAGE $ PER STean  1000S EXPENSE COST REVENUE REVENUE  WEVENUE CASH PRESENT
YR. 1000LBS 1000LBS  1000LBS.. 1000LBS 1000L8 REVENUE KwM FOR T=G S$/Kwm (CFEDIT) (CREDIT) (CREDITS)  FLOw WORTH
0 . 0 o (] 0 0 0 [ [} 0 0 ~-1833511 -1733817
B P S S . B 0.— . 8. -..0.. .0 0 0 0 <«1833511 -1639543 .
. 3 2005034 1810324 1947) 200503¢ 4.0)2 843g061 [ 0 0 ° 0 0 : 0 0
. -4 2005036 1810324 194710 2505034 4,012 8438061 Py Py Py P 0 0 'y Py
S 2005034 1810324 194710 2005034 4,012 8438061 [] [ 0 [} 0 [} 0 0
6 2065034 - 1810324 194710 200503 4,012 8438061 0 - 0 [] [] [] o . 0 (]
7 20050234 1810324 194710 2005034 4,012 843g06] 0 0 [ ] [ 0 0 0
8 2005034 1810328 . 196710 200503¢ 4,012 8438061 ] 0 .0 . 0 [ [} 0 [}
9 2005034 1810324 194710 2005034 4,012 84390061 0 0 0 0 0 [} [ ]
10— 2005034180326 — 196710 ___ 2505034 ¢,012__ Be3gobl 0- 0. 0 0 —B —0 0 -
11 2005034 1810324 1964710 - 2005034 4,012 84380061 (] 0 0 0 0 0 0 [
12 2005034 1810324 - 196710 2005034 4,012 8638061... 0o 0 [ ] 0 . ] - ] []
13 2005034 1810324 19%710 2005034 4,012 8438061 [] 0 0 [} 0 o 0 o
.18 . 2005034 1810324 194710 2005034 4.012. 843g06] o 0 [} 0. 0 [ 2. .0 . 0. -
15 2005034 1810324 194710 2005034 4,012 8438061 0 0 [} [} 0 0 0 0
16 2005034 — 1810324 194710 2005034 3.140 56604550 0 0. 0 o 0 Q [ I 0
17 2005034 18190324 194710 200503¢ 3,140 6604550 [} 0 0 0 0 0 [4 0
18-.. 2005034 - 1810324 194710 2005034 3.160 6604550 [ 0 0. -0 .0 . e, .0
19 2005034 1810324 194710 200503¢ 3.140 6604550 ] 0 [} [ [} [} [} 0
20 2005034 1810324 194710 2005036 3el60 6604550 [} [ 0 0 Q 0. R - S -0 .
21 2005034 1810324 194710 2005034 3.140 6604550 0 0 [} <0 [} 0 0 [}
22 2005034 3B10324__ 194710 2505034 3.140 6604550 0 ] o ‘0 [] [] ('] 0
SUM 40100680 36206480 3894200 40300080 155926044 0 ] 0 0 =3667022 =3373360 . . _
P¥ 20988608 18950392 -83864825 - [} 0 0 i

«3373360
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COMPLRISON [,A.1(C)

DEPREC. TOTAL GROSS
e e e TCTAL SIAKING ... TOTAL . s —e mmm . LABOR COAL . _TOTAL . __AS" _ . _TOTAL _OWN ¢ __
LCaN FUND OwNING PURCH SUPPLIES CONSUMP FUEL LANOFILL  OPER, OPER,
YR PRINCIPLE INTERESTY  PPTY PMY EXPENSE INSe LTI, ADMIN, MAINT. TONS EXPENSE EXPENSE  EXPENSE 1000 8
1 916065 1202939 2119004 0 &l1v0ee 0 ° ° 0 . [ (] 0 0 2119
2 968738 1150265  21190y6 0 2119004 0 [ 0 0 0 0 ° 0 2119
3 12664l 1094563  21190ce 1142510 3261516 41380 388424 156800 1664382  1STITT 3270294 92160 617848) 9439
6. 1INB336€6_..1035658 .. 2119004  1142510._ 3261516 . 41380. . IBBa26.__156800 . 1664382 .. 1S5TITT.__32702%4__ S2i60__ 6176481 9639
S 1145638 973365 2119004 1142510 3261514 41380  36ba2s4 156800 16643682 1STITT 3270296 92160 6178481 9439
6 1211%13 907491 2119064 1142510 3261514 41380 38ba26 156800 1664382 1STITT 3270296 92160 6178481 9439
T 1281175 837829 2119066 1142510 3261514 41380 388424 156800 1664382 1STIIT 3270294 92160 617848) 9439
8 1354842 764161 2119006 1142510 3261516 41380 38be24 156800 1664382 1ST37T 327029 92160 6178481 9439
9 143276 686258 2119006 - 1142510 3261514 41380 38M424 156800 1664382 1STITT  3270&Ys 92160 6178481 9439
10 .~ 1515128 . _ 603875 21190c4_ 1162510 ..3261514 __ 41380 ___38U424 _ 156800 .. 1064382 _ 1STITYT_ 3270294 ___92i60_ 6176481 9639 _
11 lep22s4e S$16755 2119004 1142510 3261514 413R0 38b424 156800 1664382 157377 3270296 92160 6178481 9439
12 1694372 424626 2119004 1142510 3261516 41380 3Bbe24 156800 1664382 157377 3270296 92160 6178481 9439
13 1791844 327199 2119006 1142510 3261514 41380 388424 156800 1664382 15737 3270296 92160 6176481 9439
164 1894833 224171 21159004 1142510 3261514 41380  38ba24 156800 1664382 1ST3ITT 3270296 92160 6178481 9439
15  200378¢ 115218  211900% 1142510 32615]6 41380 3688426 156800 1664382 157377 3270296 92160 617048] 9439
16— — P Dm0 . J142510 - 1142510_. 41380_._.386426_..156800 . 1664382 1ST377_ .32702%4___92i6p. _ 6055703 ___7194
17 o ° 0 1162510 1142510 41380 3Bba26 156800 1664382 157377 3270294 92leo0 6055703 7198
18 ¢ (] 0 1142510 1142510 41380 3B8Ha24 156800 1664382 1S7377 3270294 92160 6055703 7198
19 P ) 0 1142510 1142510 1380 388a24 156800 1664382 1ST3ITT 3270296 92i60 6055703 7198
20 ° [ 0 1142510 11625)0 41380 386424 156800 1664382 157377 3I270294 92i80 6055703 7198
21 0 ° 0 1162510 1142510 41380 38Be24 156800 1664382 157377 3270296 92160 6055703 7198
22 - s -- 0 01142510 1142510 _ ¢)3R0 _ 388424__ 156800 1664382 __ 157317 __327p294__ 92160 ._.06055703_. T198
SUM 20920680 10864374 31785056 22850200 54635256 827600 7766480 3136000 33287640 65405850 1843200 122710169 177345
PW 12993823 7026857 20920680 11959745 328506425 433166 4066005 1641376 17622678 34233294 964727 64377113 97257
STEAM COoMM, LINE GROSS cOomm, ELEC. FOOL POOL TOTAL
cme— . GENg.o——. _METERED.-—_. LOSS .¢. _COMM,_... COSY ___ TOTAL_. .GEN.._ . STEAM _ELECYe. ENERGY ..CAPACILY _. ELECT. NEY . NEX
BLOWON USAGE BLOWON USAGE $ PER STEAM  1000S EXPENSE COST REVENUE REVENUE  WEVENUE CASH PRESENT
YR  lo00LES 1000LBS  1000LBS 1000LBS  1000LB REVENUE KwH FOR T=6 S/KwH (CREDIT) (CREDIT) (CREVITS) . FLOW WORTH
1 ° 0 0 0 ° 0 [} [ ° 0 0 0 -2119004 -2003786
2 .0 0 - 0 . [} ] (] 0 o . 0 o . 0 0 =2119004 -1089483)
3 200503 1810324 194710 200503% 4,012 0438061 40566 394720 L0247 567924 S69463 1137387 135454 114538
-6 _ 2005034 . ..18)0324__ 196710 _ 2005034 4,012 8438061 40566 .. 396720 _,0247 _56792¢__ 569463__ 11373 35454 108310
S 20050234 1810324 194710 2005034 4,012 8438061 40566 394720 L0247 S€7924 569463 11373087 135454 10242}
6 2005034 1810324 194710 200503¢  4.012 8438061 40566 IVeT20 .0247 567924 569463 1137307 135454 96852 .
T 2005034 1810324 194710 2005036 4,012 843g06]1 40566 394720 L0247 SE7924 569463  11373p? 135454 91586
8 2005034 1810324 198710 200503¢  4.012 B438061 40566 394720 ,0247 SE7924 569463 1131387 = 135454 86606
9 2005034 1810324 194710 200503¢ 4,012 8438061 40566 394720 L0247 S5¢7924 569463 1137387 135454 81897
102005034 181032s 1960210 2005034 __4.012  HeIBDOL 40566394720 024X _S5¢7926 569463 1137367 __ 135454 17444
11 2005034 1810324 194710 2005034 4,012 8438061 40566 394720 L0247 567924 569463 1137387 135454 73233
12 . 2005034 1810324 194710 2005034 4,012 ~ 8438061 40566 394720 .0247 567924 569463 1137381 13545¢ . 69251
13 20050234 1810324 194710 200503¢  4.012 438061 40566 394720 L0247 S67924 569463  11373sf 135454 65486
14 2005034 1810324 194710 2005034 €.012 8438061 40566 394720 ,0247 567924 S69463 1137387 135454 61925
15 2005034 1810324 194710 200503%  4.012 843806) 40566 394720 ,0247 567924 569463 1137381 135456 58558
16— 2005034 1810324 __ 196710 2505034 __ 3,140 _6604550 _40566 __ 308951 __,0146__5€7924____569463___ 113730 43726 222276
17 2005034 1610326 194710 2005034 3,140 6604550 40566 308951 0146 S67924 569463 11373e7 543724 210190
18 2005034 1810324 194710 2005036 3,140 6604550 40566 30895) ,0146 S67926¢ 569463 1137387 . Se3724 1908761 _ ..
19 2005034 1810324 194710 2005034 3,140 6604550 40566 308951 ,0146 567924 569463 1137307 563724 187934
20 200503¢ 1810324 194710 2005034  J.)40 6604550 40566 308951 L0146 SET7924 569463 1137367 . 543724 177736
21 2005034 1810324 194710 2005036 3,140 6604550 40566 308951 L0146 567924 569463 1137387 S43724 168070
22 2005034 1810324 194710 2005034 3,160 6606550 40566 308951 ,0146_ _S5€1924 569463 1137361 543726 156932
SUM 40100680 . 36206480 3894200 40300680 .. . 155926646 . 71294026 11358480 11389260 22747740 _ 132096) _=1486595_ _ _
PN 20988608 18950392 2038216 20988608 83864825 3923077

TOTAL COGEMERATION PLANT

wESTERN COAL

78703713

NO COSY SHARING

5945003 S961114 11906117 1436595 <1486595



3.3.4 . .

 QOST BENEFITS - OGMPARISON I.A.2(a)

Eastern Coal Vs. Eastern Coal, 5 3/4%, n = 15 years -

Expense Item .

Capital Budget - 1978
Escalated Budget - 1979 -
Cost Sharing -
| IpoE (MIS)
Legisl.

Total Cost Sharlng

Loa.n (U of M)

Capital Recovery .
Depreciation: -

' Total Owning

meratmg Expenses
(end of 1981)
Insurance
_Purchased Utilities
" Administration . .
Labor, Supplles Maint.
2Fuel- Conmunity :
Fuel-Generator

3Ash Handling and ‘Landfill

bine  Steam Purch.
Total Operating Expense

Gross Owning & Operating

Gross Production Expense
Steam, $/1000 1lbs.
Electricity, $/KwWh

5Conmunity Steam Charge

Revenue (Steam)

a. Commnity Usage

b. Community Line loss
c. Blowdown Allocation
d. T-G Steam

Total Steam Re_venue

Revenue (Elec. Gen.)
a. Capacity :
b. Energy

Total Elec. Gen. Revenue
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Normal Cogeherati‘o'n Expansion
Plant o
Expansion Elec. Gen. Steam Gen.
$14,829,760 $2,634,240 $16,917,800
15,867,845 2,818,635 18,102,045
S 15,000 324,800
11,422,190 -0- 11,422,190
$11,422,190  $ 15,000 $11,746 990
$ 4,445,655 $2,803,635 '$ 6,355,055
$ 450,300  $ 283,980 $ 643,704
~ 1,001,430 - 78,700 1,063,810
. $ 1,451,730 $ 362,680 $ 1,707,514
$ 9,408 $ 2,180 $ 39,200
343,904 . 7,000 381,424
99,000 24800 132,000
983,076 38,720 1,625,662
5,364,296 - =0 " 5,364,296
o -0- . " 398,708
74,908 -0 80,475
-0~ 651,504 =0
$ 6,874,502 $ 724,204 $ 8,021,765
$8,326,322  $1,086,88¢ " °'$ 9,729,279
$ 4.15271 _ - $  4.8524
- $ .02679 -0~
$ 4.15271 - '$  4.52749
$ 7,517,748 —0-'. $ 8,196,227
566,002 -0- . 617,084
242 572 -0-. ... 264,464
. _-0- —0- “ 651,504
$ 8,326,322 -0~ $ 9,729,279
- $ 569,463 -
- 567,924 -
$1,137,387



Normal - Cogeneration Expansion

Plant
Expense Item = - . Expansion - Elec. Gen. Steam Gen.
Gross Plant .Income . $ 8,326,322 . $1,137,387 $ 9,729,279
Plant Cash Flow -0- $ 50,503 - =0~
(one year operation)
Const. :Cash Flow (Debt) ' $ 828,552 $ 522,523 - $1,184,415
(1979 through 1980) o
Nét ?1ént Cash Flow , ($ 828,552). ($ 472,020) ($ 1,184 ,415)
at end of 1981 : ’ . S

Cash Flow Deficit ($ 828,552) ($ 472,020) ($ 1,184,415)
~at end of'1981. : . :

NOTES (I.A.2(a))-

Tbtai DOE -

1. Caﬁpdter,lnterface Steam Gen. $ 65,000 $ '65,000

' - Computer MIS- 225,000 225,000
- - . $2,901,000
Computer interface - Turbine 15,000 15,000

| ‘ 8,890, _ :
2. Fuel - 109,939 - 10,888 (T35005) = 102,333

Cammnity Charge = 102,333 x 52.42

5,364,295

102,333 x .1 x 7.32

$74,908
4,619 x 40,566,000

109;939:x 2,000 x 12,726

9,729,279 - 651,504
2,005,034

3. Ash Handling

($9,729,279) = $651,504

$4.52749 per 1,000 lbs.
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A, SIMPLE COST BENEFIT ANALYSIS

I. Payback Period - Total Cogeneration

Payback Period $6,355,055 + $2,803,635 — $4,445,655
(Total Plant) —$50,503

93.32 years

IT. Payback Period - Turbine-Generator |

Payback Period $2,803,635

(Turbine-Gen.) $§O,5534 :

55.51 years

ITII. Minimum Acceptable Rate of Return {MAR) -

(36,355,055 + 2,803,635)CRF|15 + (8,021,765 + 724,204)
(9,729,279 + 1,137,387) = (4,445,655)CRF|*
' 15

+ 6,874,592 - 8,326,322

i 668,067
CRF‘IS = $4,713.035
= .14194
MAR = 11.5%

IV. Return-on-Investment (ROI) - Total Cogeneration

B __ $50,503
ROl = & 355055+ 2.803.635 — 4445655 X 100

RO

1.07%

V. Return-on-Investment (ROI) - Turbine Generation

$50,503

ROl 5,803,635

100

ROI = 1.8%
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VI. Benefit-to-Cost Ratio (B/C) (Total Cogeneration)

PWF = 0.8729

Normal Plant Expansion PW of 15 year Costs

PW of 15 yéar’Operating Costs . | $(67,872,159)
PW of 15 year Steam Revenues 82,204,944
PW of 15 years $ 14,332,785
Cogeneration ExpanSion PW.of 15 year Cbsts
PW of 15 year Steam Operating Costs  $(79,198,084)
PW of 15 year Steam Revenues - 96,056,199
PW of 15 year Gen. Operating Costs . ( 7,149,99%4)
PW of 15 year Gen. Revenues . - 11,229,308
' PW of 15 years ' $ 20,937,429

20,937,429 - 14,332,785
6,355,055 + 2,803,635 - 4,445,655

B/C Ratio =

B/C Ratio 1.401

VII. Benefit-to-Cost Ratio (Turbine-Generation)

11,229,308 - 7,149,994

B/C Ratio = 5 803,635 o

B/C Ratio = 1.46
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B. (DSI‘ EFFECI‘IVENFSS ANALYSIS

Normal Plant Expansion Steam Q)eratlon
Oomblned Escalatlon Rate

CER

= [.03(9,408) + .1(343,904) +. .08(99,000) + .0698(983,076)
+.07399(5,364,296) + .07(74, 908)]
-+ 6,874,592 : | a
“GRR = 8.14% . . a = 1.0226 PWF = 18.02

, .,Cogeneratlon Plant. Expans;on Steam Operatlon

Comblned Escalatlon Rate:

. CER

= '[03(39 200) + .1(381,424) .+ . 08(132 000) + .0698(1,625 662):z
+.0739%5,763,004) + .07(80, 475)] _
+ 8,021,765
. CER = 8.04% . s a = 1.0217 PWF = 17.89

" Electric Production Operation CER:

' CER

= [03(2,180) + .1(7,000) + .08(24,800) + 0698(38 720)
.+ .0804(651, 504)]
¢ 724,204
CER = 7.9% ~ a = 1.0211 PWF = 17.83
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I. PRESENT WORTH OF 15 YEAR LONG TERM COSTS

Cogeneration Plant

.. The cogeneration plant is the better economic choice
because it has a cost benefit PW of 15 year revenues of:

$6,176,003
+3,053,299

$9,229,392

=5,244,372

33,085,020

75

. Normal: -

Cost Item . PWF Plant Exp. PWF  Elec. Gen. 2 PWF Steam Gen.

. 1979 Capital Budget 1.0 $ 4,445,655 1.0 § 2,803,635 1.0 $ 6,355,055
Const. Cash Flow 1.84 828,552 1.84 522,523 1.84 1,184,415
Depreciation 11.71 11,726,745 11.71 921,577 11.71 12,457,215
Insurance 12.23 - 115,059 "12.23 25,781 12.23 479,416
Purch. Utility’ 30.97 10,650,707 30.97 216,790 30.97 11,812,701
Administration 17.78 1,760,220 17.78 440,944 17.78 2,346,960
Labor Supplies,Maint. 16.52 16,240,416 16.52 639,654 16.52 26,855,936
Fuel-Communitv 18.23 97,791,116 - - 18.23 - 97,791,116
Fuel-T-G - - - - 18.23 7,268,447
Ash Handling & Land. 16.52 1,237,480 - - 16.52 1,329,447
Turbine Steam - - 17.89 11,655,407 = -

PW of 15 year - ’

Owning & Operating $144,795,950 $17,226,311 $167,880,708

PW of 15 year -

Revenues ' - : .
Steam 18.02 $150,040,322 - - 17.89 $174,056,801
Electric L= - 17.83 $20,279,610 - -

Net PW of 15 years $ 5,244,372 $ 3,053,299 $ 6,176,093



II. BENEFIT-TO-COST RATIO (LIFE CYCLE) - TOTAL OOGENERATION

$3,985, 020

. B/C Ratio $6,355,055 ~ 4,445,655 + 2,803,635

= .85

I1I. BENEFIT-TO-COST RATIO (LIFE CYCLE) - TURBINE-GENERATOR

$20,279,610 - 17,226,311

B/C Ratio = 32,803,635
= 1.09
IV. PAYBACK PERIOD (TURBINE-GENERATOR)
CER = [03(39,200-9,408) + .03(2,180) + .1(381,424-343,904)

+,1(7,000) + .08(132,000-99,000) + .08(24,800)
+.0698(1,625,662-983,076) + .0698(38,720)
+07399(5,364,296+398, 708-5 364, 296) |
+.07(80,475-74,908) + .0804(651,504)]

-+ (8,021765-6,874,592),

CER = .1249 a = 1.0637 PWF = 24.85
- 2,803,635 )
———— Yy _
= [:log (1.0637)(50,503) (1.0637-1) + 1:]
S Tog 1.0637

23.71 years

=
I

V. RETURN ON INVESTMENT (LIFE CYCLE)

(50,503)(1.1249)(1.1249°°-1)

Total 15 Year Savings = 1249
= $2,203,287
1/15
- 2,203,287
Rate of Return, R (?fﬁﬁ?ﬁﬁﬁg -1
1p = -1.59%

1. The rate of return is less than 1.59%.
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CASH FIOW ANAIYSIS I.A.2(a)

The primary difference between this plan and I.A.1(a) is the cost ‘sharing
used for this comparison. It shows that with $11 million plus dollars of
cost sharing the turbine-generator is paid off in the 14th year, but the total
net cash flow is reduced. =
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COST COMPARISON 1.A,2(A)

EASY[NN COAL vS EASTEMN COAL

wiTH COST SHAWING

ALL LOANS AMORTIZED IN 15 YEARS AT 5.75 PFRCENT EFFECTIVE ANNUAL RETURN. ..
REVENUE RELULIREMENT BLSEL UPUN FULL CONSTRUCTION RUDLET ESCALA!iD AT 7.0 PERCENT PEK YR FROM JAN, 1v7e
DEPRECIATICN SINKING FUND ACCUMULATED AT 7,0 PERCENT,
PRESENT wCRTH CALCULATED USING S¢75 PERCENT

. NORMAL EXPaANSION TURB INE~GEN
- semes s TOTAL CAPITAL BUDGRET. (DOLLARS) -— - .. .. 44456585.__ .. ... 2603635
=1+00

INTERNAL RATE CF RETURN (PERCENT) [}

e ————_ . .NCE®AL PLANT _EXPANGION

- JURBINE - GENERATOR . STEAM SIDE— .. _TOTAL.PLANT
PRESENT PRESENT . PRESENT . - PRESENY
C1¥, NET _ WORTW OF CuM. NET WORTH OF CUM. NEY wORTH OF CUMy NET . wORTH OF
CaSH FLOW CaSH FLOW CASH FLOw CaSK FLOW® CASH FLOm CASH FLOW CaSH FLOW CASH FLOW
- =AC0289 .. ~a25B06 . «283973 . 268533 ... .. «643688.. _ -608688 __.__.____ .-927661._ _-87722)__ _
-900579 -828458 567946 -522464 =1287375 =-1184280 =1855322 1706744
900579 ~826458 ~5174306 -419753 ~1287375  -1184280 ~1804811  «1664033
-$00579 -628458 -466925 ~439364 ~1287375 -1184280 =1754301  -}62364s
~900579  --@28458 . ~416414 =40117} -1287375 ' 1184280 1703790 1585451
-%00579 -826458 ~365904 ~36505S -1287375 --1184280 -1653279 1549338
-900579 —— —~B28458 315393--—-=330903 -~ -— —-.=1287375—..=1164280 - 1602769
500579 -828458 ~264283 -298608 -1287375 <1184280 -1592258 -1482887
-9006579 -828458 =214372 ~268068 =1287375 -1184280 =1501747. <1452348
-900579 -828458 ~163861 =-239189 -1287375 ~1184280 =1451231 . -18234e9
-990579 -828458 ~113351 -211881 =12873715 -1184280 -1400726 -1396161
~900579 . -B28458 -62840 ~186057 - -1287375 -1184280 -1350215 -1370337 .-
- =500579 —__-R28458 =12329 -161638. 1287375 1186280 =1299705___~134.917
- =900579 -g28458 383181 -~138546° =1287375 -1184280 =124919%  -1322826.
~900579 -828458 - 88692 - =116710 -~1287375 -1184280 - =1198683 -1300989
-900579 ~828458 466279 . 37649 -1287375 ~-1184280 - -821096 -1je663)
~500579 -828458 843867 183615 -1287375 ., .=1184280 - . =443509  -100066S
-5$00579 -828458 1221454 321644 -1287375  -1184280 . =65922 ~362636
.~500579____~B284s58 1599061 452168 . _ _ ..-1287375 ___.=1184280___ 311666 =732112.
-900579 -828458 1976628 575598 =1287375 =-1184280 689253 -608685
-900579 -828458 2354216 692311 «]1287375 -1184280 1066840  -491969
-$00579 -8208458 2731003 802680 - =1184280 1444428

cmmcascccattcpmarpacccocncccaCOGENERATICN PLANT-rcectccenccrnwvscnannvocccaa

CUMULATIVE. NET CASH. FLOWS AND.PRESENL MCRIN..

COGEM=-5TEam SIDE
¢355055% .. __ ...

78703713

TO JAMN, 19

TUTAL CUGEN

-1300

915e6%0 .. -

e e = 1B/03/32

-1287375

-1515}83 . _

-381600
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\

CCMPARTISON 1.A.2(A)

18950392

2038216

20988608

UNIVERSITY NORMAL PLANTY EXPANSION

.

EASTERN COAL

78703

mITh COST SHARING

713

-82

DEPREC, T07aL GROSS
- e TCTAL SINKING TOTAL ..o . LABOR . COAL TOTAL ASn  _TOTAL OwN o _  _
LOAN FunD OwNING PUKCH SUPPLIES CONSUMP FUEL LANDRILL OPER, OPER,
YR FRINCIPLE INTEREST PrY PHy EXPENSE INSe - UTIL, ADMIN, - MAINT, TONS. LAPENSE £ APEASE EXPENSE 1000 3
1 194664 255625 «50269 0 450289 0 0. ° 0.. 0 - 0 [ -0 . 450
2 205857 244432 450289 0 450289 0 [ o 0 0 - 0 .0 - 0- 459
3 217694 232%9% “50289 1003430 1651719 9408 343906 99000 983076 102333, 53escve Tevap 6874624 8326
4. . 230232 220078,  .450289 1001630 ... 14S1T19. .. 9408 . 343906 _. 99000.. . 983076 102333 5364296 _ Te%p _6B8740624. . 8326 __ __
5 243449 20686) 450289 10016430 1451719 9408. 343904 99000 983076 102333 5364296 Te9%49 08740624 8326
6 257447 192842 450289 1001430 1451719 9408 . 343904 - 99000 983076 102333 .. 5364296  Tavag 6874624 8326
7 272250 . 1780239 450289 1001430 1451719 9408 43904 99000 983076 102333 - 5364296  TeYao 6874624 8326
8 287905 162388 450209 1001630 . - 1451719 9408  Jed90e - 99000 983076 102333 5364296  T4Y40 68740624 8326
9 3usssy 145830 450289 1001430 1451719 9408 343906 99000 '983076 102333 5364296 T4Y40 6874624 8326
10 ... 321966 —..312B326 ... 450289 .. 1003630. 1451719._._. 9¢p8. . 343904 ... 99000 983076 102333 .53642Y6 _ _74Y¥40 _ 68740624 _. 8326 __ __ _
11 340479 109811 450289 10031630 1451719 9408 343904 99000 983076 . 102333 5364296  TéYeo 68740624 8326
12 300056 90233 40289 100)430 1451719 9408 343904 99000 983076 102333 . 5364296 74940 68740524 8326
13 380758 69530 450289 1003430 1451719 9408 - 34396 99000 983076 102333 5364296 74940 6874624 8326
14 442653 47636 450269 1003430 1451719 9408 343906 99000 983076 102333 . 5364296  TeVap 6874624 8326
15 425836 24484 450289 1001430 1451719 9408. 343904 - 99000 983076 102333 5364276 78940 68740624 8326
16 e e g O —— 0. 001430 __.1001430._..9408 . 343904 . . 99000 .. 983076 . 102333... 5366296___74940 _ 6874624. . 78T6___.___
17 [ [ 0 1001430 . loole3o 9408 343904 99000 983076 102333 . 5364296  T4Y%40 06874024 7876
18 0 [J 0 1001430 1001430 9408 343904 99000 983076 102333 S364296 74940 6874624 17876
19 0 [ 0 1001430 1001430 9408 343906 99000 983076 102333  S3642Ye 74940 6874624 7876
20 [} [] 0 1001430 1001430 9408 343904 99000 983076 102333 5364296 74940 0874624 7876
21 0 [] 0. 1001430 . 1001430 9408 343904 99000 983076 102333 . 5364296 74940 6874624 7876
2 .. _._ @ 0. 0 . 1003430 __1001430 .. _9408__ 343906 _._ 99000 __983076._ 102333 __ 5364296___T«%qa___ 68740624 __ T8 _____ _
SUM 4445655 2308685 6754340 20628600 26782940 188160 6874080 1980000 19661520 . 107285920 1498800 137492480 164275
P 2761194 1684461 4445655 10682925 14928580 98483 3599972 1036328 10290796 56153215 784469 7.963262 8689)
STEAM covm, LINE GROSS COMM, . ELEC. . FOOL .POOL TOTAL
~-— GEN,-o____vETEREQ __ LOSS. »__... _COMM,. .  COST____TOTAL...GEN,__ STEAM . ELECTo EMERGY . CAPACITY. _ ELECTe. . NEL __ __ _ NEY __
BLOWON USAGE BLOWDN USAGE 3 PER STEAM 1000S EXPENSE  COST REVENUE REVENUE REVENUE casn PRESENY
YR 1000LRS 1000L8S  1000LBS..  1000LHS .1000LB REVENUE Kunw FOR T=6 S$/KwWM (CREDIT) (CREDI1Y) (CREDITS)  FLOW. WORTH
1 0 ’ ¢ ] 0 0 ° 0 0 (] 0 0 650289 -425806
R - S e . @ T S T - 0 [} [} o . 0_ ~450289 _ ~402653_
3 2005034 1810326 194710 2005034 4,153, 8326343 ] [} 0 0 [ 0 0 0
4. 2005034 — 1810324194710 2005036 4,153 83263639 o .o . ... ] 0 0 [}
S 20059234 1810324 194710 2005034 4,153 8326343 0 0 0 0 0 0 0 0
6 2005034 1810324 194710 2005034 44153 8326343 0 o [ ) 0 0 0 0
T 2005034 1810324 154710 2005034 4,153 8326343 0 [ [ [} 0 0 0 0
8 2005034 1810324 194710 2005034 4.153 8326343 [} [} [} [} [ 0 0 0
9 2005034 1810324 194710 2005034 | 4,153 8326343 0 [4 0 .0 0 0 [} [
10—-2005034——1810324-——-194710- — . 2005034 6.153-—.-8326361 o ° 0 _ 0 [ 0
11 2005034 _ 1810324 194710 200503¢ 4,153 8326343 0 0 0 0 0 0 0 0
12 2005034 1810324 1947)0 2005036 4,153 ° 8326363 [} 0 0 ] 0 0 0 [}
13 2005034 181032s 194710 2005034 4,153 8326343 0 0 [ 0 0 [ [} 0
14 . 2005034 1810324 194710 2005034 2,153 8326343 . [] 0 0 [] [4 0 0. . 0
15 2005034 1R10324 194710 2005034 4,153 8326343 0 0 [ 0 0 0 0 °
16— - 2065034 -—- 1010324—— 1947102005036 3,928 7876056 o Oo_..____8 0 0 '} 'y
17 2005034 1810324 194710 2005034 3,928 7876054 (] 0 ] ] 0 0 0 [
18 2005034 1810324 194710 2005034 3.928 7876054 [} ) [ [ ] e ... 0. . - 0
19 2005034 1810324 194710 2005034 3.928 7876056 [ [ 0 0 0 0 0 [}
20 2005034 181032e 194710 2005034 . 3,928 7876054 0 [} 0 o . 0 0 . 0 L R - I
21 2305034 1810324 194710 2005034 3.928 7876056 0 [ [} 0 0 0 0 0
22.._ 2005034 ____1810326__. 196710 _ 2505038 ___3.928__ 7876054 0 0 0 0 0 0 0 []
SUM 4010068¢ 36206480 3894200 40100680 16337484) . [ 0 0 ] =900579 «-828450
P¥ 20988628 86063386 [} [ 0 0 ~B268458

8458
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COMPERISON I.A,2(4)

TYRBINE-GENERATOR- SIDE UF COGENERATICN PLANT

LASYIERN COAL

6714954

78703713

wITH CUST SwHAKING

5945003 $961114 11906117

802680

DEPREC. ToTAL GROSS
-TCTAL . SINKING. ToTat B R LABOR COAL . _. TOTAL asn TOYaL . OwN o
LCAN FUND OnNING PUNCH SUPPLIES CONSUMP FUEL LANUFILL  OPER, OPER,
Yl FRINCIPLE INTERCST  PpT Puy EXPENSE INSe. UTI, ADMIN,  MAINT, TONS LAPENSE LAPLNSE  ERPENSE 1000 $
1 122764 1612~9 283972 [ 2R397) 0 0 0 [ 0 0 [] 0 283
2 129823 154150 283973 [} 2839713 0 0 0 0 [} 0 0 0 283
3 137288 14666S 283973 Ta700 362671) 2180 Tooo 24800 38720 .0 (] [ 724203 1086
. 145182 - 13879} ... 283973 . 78700._ . 3bie73 2180 7000 — 24800 IsT20.. ... 0. ___...._.0Q. 0....72%203__ 1086 ...
S 15353 130643 283973 78700 362673 2180 7000 24800 3a720 0 0 (] 724203 1086
6 162358 121615 283973 78700 362673 2180 7000 24800 3av20 0 0 ] 726203 1086
I 171694 112280 283973 78700 362673 2180 7000 24800 3a8720- 0 0 0 T24203 1086
8 181566 102407 2839713 7aT00 36¢673 2lg0 000 24800 3gr20 0 0 ° 724203 1086
9 192006 91967 283973 78700 362073 2180 7000 24800 38720 0 0 [ 724203 1086
10. 203068 - .. RY92Y.... 283973 __ 7a700_.__362673.._. 21a0 7000... . 24800 ... 38720 _ - 0 0 0 . T26203__.1006._ .. _.
11 214721 69252 283973 78700 36673 2180 Tooo 24800 38720 .0 0 0 724203 1086
12 227368 56905 283973 78700 362673 2180 7000 24800 lar20 ] [ 0 724203 1086
13 - 2s0126 43849 203973 78700 362673 2180 Too0o0 24800 38720 0 ] [} 724203 1088
14 253932 30062 283973 TR700 362673 2180 Tooo 26800 38720 0 [ 0 724203 1086
15 268533 15441 283973 78700 362673 2180 To0o0 24800 38720 0 0 0 724203 1086
16 e . 9o — 8- 0 18700-.—— 78700--. 2180 .__7000-..— 24800 . 38720 ..ot .0 . . - .0 . .0 .e8l100. . 759 .___ _.
17 [} [ ] 78700 78700 2180 Tooo 24800 38720 (] 0 [ 681100 759
18 [} (] [} 78700 78700 2180 Tooo. 24800 38720 0 0 ] eélloo 159
19 ° [ [ Ta700 " 78700 2180 7000 24800 38720 (1 0 0 681100 759
20 0 0 ° 18700 78700 2180 7000 24800 38720 0 (] [} 681100 759
21 0 [ 0 78700 78700 2180 To00 24800 38720 0 0 0 681100 759
2 — . e .. 8-— — .8 —.78700. —— 78700 —_ 2180 _ _ .7000-..— 24800_.._.38T720.__. __ _. Q0 ___. — 0. _0.___68l100. _759 ... _
SUM  28n363% 1455963 4259598 1574000 5833598 43600 140000 496000 774400 0 0 14182339 20015
PM 1741336 1062299 2R03635 823828 - 3627463 22820 73276 259605 405319 [ 0 7475974 11103
STEAM covu, LINE GROSS COmMM, ELEC, -FOOL POOL TOTAL
-——--GEN,.4.... . METERED - LOSS.e___.__cOMM,.__ COSY. . __TOTAL. _ GEN,.._. STEAM - ELECTo ENERGY... CAPACITY _ ELECT._ _ NEY_______ NEY . ... __
BLOWDN USAGE eLOWDN USAGE $ PER STEAM 10005 EXPENSE  COST REVENUE REVENUE  WEVENUE Cadu PRESENTY
YR 1000LRS 1000LRS  1000LBS 1p00LBS 100018 REVENUE KW FOR T=G S/Kwn (CREDIT) (CREDIT) (CREOITS)  FLOW WORTH
1 0 0 0. . 0 [4 ° 0 0 0 0 0 0 -283973 -26853)
2. ° 0 0. -0 . 0. 0 0 0 0. (] 0 0 -283973  -253932
3 [ ° 0 0 [} 0 40566 651503 ,0268 S€7924 S69463  11373a7 50511 42711
A -8 o - 0 0 0. 40566 651501 ._,0268. .S5€7924___S569463__ _11373a%__ _ s0S51)_ 40389 _
S (] ° 0 0 [} 0 40566 651503 ,0268 St7924 569463 1137387 50511 38193
6 [} 0 0 (] 0 0 40566 651503 ,0268 567924 569463 1137387 50511 36116
7 0 0 0 0 0 0 40566 651503 ,0268 5¢7924 569463 1137387 50511 34152
8 0 [ ° 0 [ 0 40566 651503 ,0268 567926 569463 113737 50511 32295
9 9 0 (] 0 0 © 0 40566 651503 ,0268 SE7926¢ 569463 1137387 S0511 30539
10— 5. P 0_ 0 0 -—0__ 40566651503 .. ,0268.__5€792¢.._ 569463 _ _1137367__ _ S0S1l .2eary.
-1 [ 0. ] 0 0 0 40566 651503 ,0268 567924 S69463 1137387 50511 27309
-2 9 o 0 ° ° 0. 60566 651503 .0268 567924 569463 1137387 50511 25824
13 ° [ [ 0 (] 0 40566 651503 ,0268 567924 569463 1137387 50511 24420
14 0 0 0 [] ] 0 40566 651503 ,0268 5¢7924' 5069463 1137387 50511 23092
15 0 0 0 0 0 0 40566 651503 ,0268 567924 569463 1137387 50511 21838
18 —0 _— 2 [ 0 0__40566__ 608400._ 0187 St7924 .._569463_ 1137387 __ _ 377587 154359__
17 0 ) ° 0 ° 0 40566 6086400 .0187 5€¢7924 569463 1)37387 317587 145966
18 0 [ 6 . 0 0 0 40566 608400 ,0187 S¢792¢ 2569463 1137387 377587 - ° 138029
19 0 0 0 0 ° 0 40566 608400 ,0187 S€7924 569463 113738 3775867 130524
20 0 L) [ 0 [ 0 40566 608400 L0187 567924 569463 1137387 3771587 123427
21 [ 0 ] [ 0 0 40566 608400 ,0187 567924 569463 1137387 377587 116716
22 £ r Q 0 0 0 40566 608400 ,0182 567924 569663 1137387 377587 110370 __
SUM _ [ ° 0 0 . .0 12728339 11358480 11389260 22747740 2731803 8026890
4 (] 0 0 [ 0 802660
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COMPARISON 1,A,2(A)

DEPREC. TOTaL GROSS
[ - e - TCTAL SINKING  TUTAL . . LABOR. .. COAL 10TAL ASH .. TOTAL OWN o _ -
L0aN FUND OwNING Puken SUPPLIES CONSUMP FUEL LANUFPILL  OPER,  OPER,
YR PRINCIPLE INTERESTY PuT PMY EXPENSE INS. UTi, AUMIN, MAINT, TONS EAPENDE EAPENSE EXPENSE 1000 §
1 278272 365416 643668 [} €4 I6RB 0 0 0 [} 0 0 [} [} 643
2 294273 349415 643608 [} 643608 0 0 0 0 0 ] 0 0 643
3 311193 332494 6436688 1063810 17c7e498 39200 38le24 132000 1625662 109939  S7¢3006 80878 8021768 9729
S .. 329687.... 314601 ... 643688 ... J063810.. .17C7408. . 39200. 381424 132000.. 1625662_.. 109939 5763004 . 80678 8021768 . _9729._..
L 348009 295678 643688 1063810 1707498 39200 381424 132000 1825662 109939 5763008  80e78  802)768 9729
6 358020 275668 643688 1063810 1707498 39200 3sle2e 132000 1625662 109939 5763004 80678 8021768 9729
7 389181 254547 643688 1063810 1707498 39200 38la24 132000 1625662 109939 5763006 80478 ©021768 9729
8 411559 232129 643688 1063810 1707498 . 39200 3b6le24 132000 1625662 109939 5763004 80678 6021768 9729
9 435224 208464 643688 1063810 1707498 39200 381424 132000 1625662 109939 5763006 60478 b021768. 9729
10. __46026S._..183439.. . 643688 1063810._ 1707498 . 39200_ 38le24 . 132000.. 1625662.. . 109939 _ S763006 __ 80478 ___80217¢8___ 9729
11 48671) 156974 643688 1063810 1707498 39200 38le24 132000 1625662 109939 5763004 80478 ©021768 9729
12 S16699 128988 643688 1063810 1707698 39200 38lse26 132000 1625662 109939 5763004 B8u4T8  9021783- 9729
13 544295 99393 643688 1063810 1707498 39200 38la2¢ 132000 1625662 109939 5763006 60478 4021768 9729
16 575592 68096 663668 1063810 1707496 39200 381424 132000 1625662 109939 5763004 60e78 8021768 9729
15 608688 35000 643688 1063810 1707498 39200 3sle24 132000 1625662 109939 S763004 80478 8021768 9729
6 e 0. 0.—-1063810___ 1063810 . 39200 381424__.132000 . .1625662__ 109939.__ 5763004_ _ 80678 _ b021768___908S __ _ . __
17 0 0 0 1063810 1063810 39200 38le24 132000 1625662 109939 STe3004 80078 8021768 908S
18 0 0 0 1063810 1083810 39200 38le24 132000 1625662 109939 5763004 80478 6021768 9085
19 ° 0 0 1063810 1063810 39200 3Rl424 132000 1625662 109939  57¢3008 60478 8021768 99085
20 e [ 0 1063810 1063810 39200 .38le24 132000 1625662 109939 5763004 80678  ©021768 9065
21 0 0 0 10663810 1063810 39200 38le24 132000 1625662 109939 ST63006¢ 60478 8021768 9085
22 ry 0— 1063810... 166351039200 . 381424... 132000 1625662__ 109939 .. STe3D04__._00478_..6021788 - 9085 _ _ _
SUM 6355055 3200261 9655316 21276200 30931516 784000 7628480 2640000 32513240 115260080 1609560 160435360 1931366
Pu 397121 2407934 6355055 11135916 17490971 410344 399273p 1381770 17017358 60326873 B42%0 B8IFT1S1S 101662
STEAW coMm, LINE GRCSS COMM, ELEC, FooL POOL ToTaL
~—- GENg..a__ _METERED_ -_LOSS_¢ _ _cOMM, ___COST —TDTAL___ GEN, .STEAM___ ELECTes ENEHGY _ CAPACITY _ ELECTa. ___ NET . NEI_
BLOWDN USAGE BLOWDN USAGE s PER STEAM 10005 ERPENSE  COST REVENUE REVENUE  HEVENUE CASH PRESENT
YR.  loooL8S 1060LBS  1000L8S 1000LBS  1000LB REVENUE KWk FOR T-G S$/KWn (CREDIT) (CRED1T) (CREDITS)  FLOW - WORTM _. —
1 ° 0 0 0 0- ° 0 0 0 0 0 -643688 608688
2. e 9 .. 6. - .. O _. 0. . 6. .. 0 ° .. 0 0 0 S0 .. 0. =643688 _ -575592.
3 200503¢ 1810324 194710 200503¢ 4,527 9729266 0 0 0 [} [ [} 0 0
-6 2005034 1810324 1947102005034 __4.527 9720266 __ __ o 0 o o .0 Q 0 -0
S 2005036 1810324 194710 2005034  4.527 9729266 0 [} 0 [ 0 [} 0 0
6 2005034 1810324 194710 2005034 4.527 9729260 0 0 [ .0 [ 0 0 0
7 2005034 1810324 194710 2005034  4.527 9729206 0 0 0 0 (] 0 0 0
8 2005034 181032 194710 200503¢ 4,527 9729266 [} 0 0 0 0 [} 0 0
9 2005034 1810324 194710 2005034  4.527 9729266 0 0 0 0 0 [ 0 0
10 2005036 ...1810324 . 194710 2905039 ___4.527 _9729266____ . _g 0 0 0 Q 0 0 0_
11 200503 1810324 194710 200503¢ 4,527 9729266 [ 0 0 0 [ 0 0 0
12 2005034 1810324 194710 2005034 - 4.527 ° 9729266 [ [ 0 0 "0 0 0 0
13 2005034 1810324 194710 2005034 6,527 97292066 0 [ 0 (] [ [] 0 [
16 200S034 1810324 194710 200503¢  4.527 9729266 , 0 0 0 0 0 0 0 [
1S 2005034 1810324 194710 -2005034%  4.527 97292066 0 0 0 0 0 [} 0 0
16 . 2005034 1810324 194710 2p05034_._ 4.228._ 9085918 ____ g P 0 0 ._0 [] o 0
17 2005034 1810324 194710 200503¢ 4.228 9obsS578 0 0 0 0 [ [ 0 [
18 . 2005034 1810324 194710 2005034 4.228 9085576 [ [ [ 0 0 [} 0 0 ..
19 200503 1810324 194710 2005034 4.228 90b5578 0 [ 0 0 0 0 0 0
20 . 2005034 1810324 194710 2005034 4,228 9085578 0 0 0 0 [ [ 0 0
21 2005034 1810324 194710 2005034 4,228 - 9065576 0 0 0> 0 0 0 0 [
22 2005034 .)B10326__.__ 194710 _ 2505034 4,228 9085578 __ Py 0 0 0 (-] 0 ] 0
SUM 40100080 36206480 3894200 40100680 190079500 0 0 ¢ 0 =1287375 21184280
PW 20988608 18950392 2038216 20988608 100278207 [ 0 0 [ =1184280

SYEAM SINE OF CUGENELRATION PLANTY

EASTERN cOAL

78703713
#1TH COST SnARING

-1184280



23

18950392

2038216

20988608

100278207

6714954

5945003 5961114 11906117

=381600 =381600

COMPAKISON [,8.2(A) TOTAL CUGENERATION PLANT EASTERN cOAL #]Tn COSY SHAMING
DEPREC, . TOTAL GROSS
R TCTAL SINKING  TOTAL_._. LABOR COAL ToTAL ASH. . _TOTAL. . OwN o __ _ __
. L0aN FuND OwNING ~ "PUHCHM SUPPLJES CONSUMP FUEL LAMDPILL  OPER,  OPER,
YR-FRINCIPLE INTEPESY PMTY PuY - EXPENSE " INS. UTlL,. ADMIN, MAINT, TONS LAPENDE LAPENSE EXPENSE 1000 S
1 401036 526625 92766} 0 927661 [ [ 0 0 0 0 0 0 927
2 424096 50356% 927661 L 927661 [ 0 0 .0 0 0 0 [ 927
3 44848] 479180 927661 1142510 2070171  413A0 388424 156800 1666382 109939 5763006 BQ4T8  B74597) 0816
-4 . ATA268 . 453392 927061 1142510 . 2070171 . 41380  238Ba24 156800  1664382_. 109939. 5763004 .. 804T68_.. 5745971 10816 _ ___
S 501539 42612} 927661 1142510 2070171 41380  JBba2a 156800 1664382 109939 STe3006 B0AT8  B7e597) 10816
. $3¢378 397283 927661 1142510 2070171 41380  JBBa24 156800 1664382 109939 5763004 60478 6745971 10816
7 S6087S 366786 927661 1142510 2070171 41380 3864824 156800 1664382 109939 5763004 80478 8745971 10816
8 593125 334536 927661 1142510 2070171 41380  38ba24 156800 1664382 109939 5763006 H04T8 8745971 10816
9 . 627230 30043) 927661 1142510 2070171 41380  38B424 156800 . 1664382 109939 57630064 80478  &74597] 108)6
10.... 663295. . 266365.._.927661. 1142510 .. 2070)73.. 41380_. 38b42s4 . 156800.. 1664382 109939 _ 5763004 .._ 80478 - _674597)1_.108)6. .
11 701435 226226 927661 1142510 2070171, 41380 388424 156800 1664382 109939 5763004 60478 BT4597) 10816
12 781767 185893 927661 1142510 2070171 41380 388a26 156800 1664382 109939 5763004 8y478 ©674597) 10816
1) 186419 143242 927661 1142510 2070171 41380  3uba24 156800 1664382 109939 5753006 80478 8745971 10816
14 829523 98138 927661 1142510 2070171  413R0 368424 156800 1664382 109939 5763006 80478 8745971 10816
15 8717221 50440 927661 1142510 2070171 41380 380424 156800 1664382 109939 5763004 80478 u745971 10816
16 . o p 0 o0 . L1142510. . 114£510 41380 .. 388426__ 156B00.. 1664382, . 109939 .. 5763004 . 80678 __ 5702868 _. 9845____
17 0 [ 0 1142510 1142510 41380 388424 156800 1664382 109939 5763004 BQe78 8702868 9845
18 a ] 0 1142510 1142510 «1380 J8b424 156800 1664382 109939 5763006 80478 5702868 9845
19 0 ] 0 1142510 1142510 41380 388424 156800 1664382 109939 5763004 80478 B8702868 9845
20 0 [ 0 1142510 1142510 41380  J88a24 156800 1664382 109939 5763004 80478 6702868 9845
21 0 0 0 1142510 11425)0 41380 38424 156800 1666382 109939 5ST63004 80478  B702868 9845
20— D 0__ 1142510 ___ 1142510 . 41380__ 385424_ 156800 1664382 _ 109939 _.5763004__ 80478 _ _8702668_ _ 9845
SUM 9158691 4756224 13914914 22650200 36765114 827600 7768480 3136000 33287640 115260080 1609560 174617699 211382
P 56BB4ST 3470233 9156690 11959745 21118435 433164 4066005 1641376 17422678 60326873 Be2440 91447489 132565
STEAM COMM, LINE GRCSS COMM, ELEC, . POOL POOL TOTAL
—,---GENe o._. _ METERED.....LOSS *_____cOMM,__ .. COSY __ TJOTAL _. GEN, .. STEAM _ ELECTe ENERGY. CAPACIIY_ _ELECTe _. NEY_ _ . __ _NET__ _____ _
BLOVWDON USAGE eLOWON USAGE $ PER STEAM  1000S EXPENSE  COST REVENUE REVENUE  HEVENUE CASH PRESENTY
YR loooLss$ 1000LBS  1000LBS 1000LBS  1000LB REVENUE KwH  FOR T-G $/KWM (CREDIT) (CREDIY) (CREVITS) FLOW. WORTH
1 [} 0 (] ] 0 0 [} 0 0 [ 0 0. «927661 -87722}
2 0 . e .. . 0. . .0 ... 0 0 [} o - 0 ] 0 . 0 -927661 -82952)
3 2005034 1810324 194710 2005034 4,527 9729266 40566 651503 ,0268 567924 569463 1137387 50511 42711
-8- 2005034 1810324 ..194710 2005034 __4.527 972026660566 ._ 651503.. ,0268.. 567924 __ 569463 _ 1137382 50511 40389 __
S 200S03e 1810324 194710 200503¢ 4,527 9729266 40566 651503 ,0268 567924 S69463 1137387 50511 3819)
6 2005034 1810324 194730 2005034 4,527 9729266 40566 651503 ,0268 S5e792¢ 569463 1137367 50511 36116
7 2005034 1810324 194710 2005034 | 4,527 97292066 #0566 651503 ,0268 567924 569463 1137337 50511 34182
8 20405034 1810324 194710 2005034 | 4,527 9729266 40566 651503 L0268 S€7924 569463 1137387 50511 32295
9 2005034 1810324 194710 - 2005034 4,527 9729266 40566 651503 ,0268 567924 569463 1137387 50511 30539
.10—2505034 _m_lB!OJZA_n-_1BCJln_*__ZonSOSQ___A.521__.9729260__99566___55450]._.0266__5e7926___569‘6§___i131381____,50511___._ZGQl!_" I
11 2005034 1810324 194710 2005036 14,527 9729206 40566 651503 ,0268 SE7924 569463 - 1137387 50511 27309
.12, 2005034 1810324 -~ 194730 2005034 (4,527 9729266 40566 651503 ,0268 567924 569463 1137387 $0511 . 25824
13 2005034 1810324 194710 2005034  4.527 9729266 40566 651503 ,0268 567924 56946) 1131387 50511 26420
14 2005034 _ 1810324 194710 200503¢%  $.527 9729266 40566 651503 ,0268 567924 569463 1137387 . 50511 23092
15 2005034 1810324 194710 2005034 4,527 9729266 40566 651503 ,0268 SE7924 569463 1137387 5051} 21836
16-__2005036____4810326._;-19911&__n.Zon5033___§oZZE___903551!~_Q0566___bﬂaboom..0187__56192$_~“5690§3 —.11373817 3171587 154359 _
17 2005034 1810324 194710 2005034 6%228 9085578 40566 608400 .0187 567924 569463 1137387 377587 145966
18 2005034 1810324 194710 2005034 4,228 9085578 40566 608400 ,0187 567924 569463 1137387 3771587 138029
19 2005034 181032¢ 194710 2005034 4,228 9085578 0566 608400 ,0187 567924 569463 1137387 377587 130526
20 2005034 1810324 194710 2005034 4,228 9085578 40566 608400 L0187 SE7924¢ 569463 137387 3771587 123427
21 2005034 1810324 194710 2005034  4.228 9085578 40566 608400 ,0187 567924 569463 1137387 377587 116716
22.. 2005034 1810324 1947102005034 __4.228 9085518 40566 _ 606400 . .0187._ 567924 _ 569463 1137387 371587 110370
SUM 40100680 36206480 3694200 40100680 -~ . 190079500 12728339 11356480 11389260 22747740 1446428  .381600
PW 209886080



3.3.5

S ’.CDST'BENEFITS — OOMPARISON I.A.2(b)

" Eastern Coal Vs. Western Coal, i = 5 3/4%, n = 15 years

Expense Item -

Capital Budget - 1978
Escalated Budget - 1979
Cost Sharing
DOE
" Legisl.
Total Cost Sharing
Loan (U of M)

Capital Recovery .
Depreciation

- Total Owning

Operating Expenses
(End of 1981)

Insurance

Purchased Utilities

* Administration:

Labor Supplies, Maint.
Fuel-Cammunity
Fuel-Generator

Ash Handling & Landfill
Turbine Steam Purch.

Total Operating Expense
Gross Owning & Operating
Gross Production Expense
Steam, $/1000 1bs.
Electricity, $/KWwh
Community Steam Charge

Revenue (Steam)
a. Comunity Usage

b. Community Line Loss |
C. Blowdown Allocation

d. T-G Steam
Total Steam Revenue

Revenue (Elec. Gen.)
a. Capacity
b. Energy
Total Elec. Gen. Revenue

83

Normal ‘

Cambined Cogeneration Expansion
Plant . ]
Expansion Elec. Gen. Steam Gen.
$14,829,760 $2,634,240 "$16,917, 800
15,867,845 2,818,635 18,102,045

-0- , 15,000 324,800
11,422,190 -0- -~ . 11,422,190
$11,422,190 $ 15,000 $11,476,990
$ 4,445,655 ' $2,803,635 $ 6,355,055
$ 450,300 $ 283,980 $ 643,704
1,001,430 78,700 .1,063,810
$ 1,451,730 $ 362,680 ' $ 1,707,514
$ 9,408 $ 2,108 $ 39,200
343,904 7,000 381,424
99,000 24,800 132,000
983,076 38,720 1,625,662
5,364,286 -0- 3,044,041
—0- -0- 226,252
74,008 -0- - 92,160

-0- 485,367 -0-
$ 6,874,592 $ 557,995 $ 5,540,739
$ 8,326,322 $ 920,675 $ 7,248,253
4.153 - 3.615

- .02269 -
4.153 - 3.373
$ 7,517,748 - $ 6,106,138
- 566,002 - L . 459,723
242,572 - 197,025
-0- - 485,367
$ 8,326,322 $ 7,248,253

- $ 569,463 -

- 567,924 -

$1,137,387



Expense Item

Gross Plant Incame

Plant Cash Flow
(one year operation)

Const. Cash Flow (Debt)
(1979 through 1980)

Net Plant Cash Flow
at end of 1981

Cash Flow Deficit
at end of 1981

Normal
Combined

Plant
‘Expansion

$ 8,326,322 .-

T 0=
$ 828,552

($ 826[552)

($  828,552)

Cogeneration Expansion

Elec. Gen.

.$1,137,387

$ 216,712

$ 522,523

(3 305,811)

($ 305,811)

LI

Steam Gen.
$ 7,248,253
—0-

$ 1,184,415
($ 1,184,415)

($ 1,184,415)



A. ‘SIMPLE QOST BENEFIT ANALYSIS

I.. Payback Period - Total Cogeneration -

Payback Period -

- $6,355,055 + 2,803,635 - 4,445,655 .
$216,712 .

21.75 years

IT. Payback Period - Turbine-Generator

- L $2,803,635
Payback Period = —ﬁm—

12.93 years

- IIT. Minimum Acceptable Rate of Retiirn

($6,355,055 + 2,803,635)cm«"|i5 + (5,540,739 + 557,995)
- (7,248,253 + 1,137.387) = (4,445,155)CRF|i5-

+ 6,874,592 - 8,326,322

i 835,176
CRF| = ety
15 $4,713,035
i
CRF| = 17721
15
MAR, = 16%

IV. Return on Investment - Total Cogeneration

216,712
6,355,055 + 2,803,635 < 4,445 655 X 100

4.60%

V. Return on Investment - Turbine Generator

ROI‘.'—‘

ROI

216,712
ROI 5,803,635 X 100
ROI = 7.73%
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VI. Benefit-to-Cost Ratio (B/C) - Total Cogeneration

PWF = 09.8729 .

Normal Plant Expansion PW of 15 Year Costs

PW of 15 year Steam Operating'Costs ' ($67,872,159)
PW of 15 year Steam Revenues - 82,204,944
PW of 15 years . $14,332,785
Cogeneration Expansion PW of 15 Year Costs '
PW of 15 year Steam Operating Costs ($54,703,162)
PW of 15 year Steam Revenues 71,561,277
PW of 15 year Generator Operating Costs ( 5,509,029)
PW of 15 year Generator Revenues . 11,229,308
PW of 15 years 22,578,394
 $22.578,394 - 14,332,785
B/C Ratio = 5355055 + 2,803,635 - 4,445,655
B/C Ratio = 1.75

VII. Benefit-to-Cost Ratio - Turbine-Generator

11,229,308 - 5,509,029
2,803,635

B/C Ratio

B/C Ratio = 2.04

86



B. OOST :EFFECTIVENESS ANALYSIS {

Normal Plant. Expansion Steam Operation
Combined Escalation Rate: '

CER = 8.14% a = 1,0226 . PWF = 18.02

Cogeneration Plant Expansion Steam Operation
Cambined Escalation Rate _
CER = 7.9399%  a = 1.0207i  PWF = 17.74

Electric Pfoduétion ‘Operation CER’

CER = [ 03(2, 180) + .1(7,000) + .08(24, 800) + .0698(38,720)
+ .079399(485, 367)]
+ 557,995

CER = 7.884% a = 1.0202 PWF = 17.64.
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I. PRESENT WORTH OF 15 YEAR IONG TERM COSTS

Cost Item

Sub total
through

Labor of
I.A.2(a)

Tuel Community
Fuel Turbine
Ash Handling
Turbine Steam

PW of 15 years
Owning & Operating

PW of 15 years
of Revenues
Steam .

Electric Gen.

Net PW of 15 years

Normal ,
Expans. Cogeneration Plant
PWF Plant PWF Elec. Gen. PWF Steam Gen.

- $ 45,767,354 - $ 5,570,904 - $ 61,491,698
18.32 98,273,719 - -0- 18.32 55,766,831
18.32 -0- - ~-0- 18.32 4,144,937
16.52 1,224,099 - -0- 16.52 1,522,483

- -0- 17.74 8,610,411 - -0-

($145,265,173) ($14,181,313) ($122,925,949)

18.02 $150,040,322 - -0- 17.74 $128,584,008
- -0- 17.64 $20,063,507 - -0-

$ 4,775,150 $ 5,882,192 $ 5,658,059

S+ The cogeneration plant is the better economié choice
because. it has a cost benefit PW of 15 years of:

$5,658,059
+5,882,192
$11,540,251
-4,775,150

$6,765,101
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IT. BENEFIT-TO-OOST RATIO (LIFE CYCLE) - TOTAL QOGENERATION

$6,765,101 |
$6,355,055 — 4,445,655 + 2,803,635

B/C Ratio
= 1.44

ITI. BENEFIT-TO-OOST RATIO (LIFE CYCLE) - TURBINE-GENERATOR

$20,063,507 - $14,181,315
$2,803,635

B/C Ratio

B/C Ratio = 2.10

IV. PAYBACK PERIOD (TURBINE-GENERATOR)

CER = [03(39,200-9,408) + .03(2,180)+ .1(381,424-343,904)
~ +.1(7,000) + .08(132,000-99,000) + .08(24,800)
+.0698(1,625,662-983,076) + .0698(38,720)

+07399(5, 364 ,286-226,252-3, 004, 041)
+.07(92,160-74,098) + .079399(485,367)]
+ (6,874,592-5,540,739-557,995)

4

. 3457 a = 1.2725

2,803,635
Eog (1.2725) (216 712y (1-2725-1) + 1 ]
Tog 1.2725

=]
]

=]
]

5.51 years

V. RETURN ON INVESTMENT (LIFE CYCLE)

15
Total 15 Year Savings = (216,712)(1.2725)(1.2725 "-1)
. 3457
= $28,830,699
| 1/15
_ (28,830,699 )
Rate of Return, R = (m) 1
R = 16.81%
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CASH FLOW ANALYSIS I.A.2(b)

The primary difference between I.A.1(a) and this plan is cost sharing used
of $11 million plus dollars and Western coal. Payoff on the turbine-generator '

. is reduced to 5 years.
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ALL LUANS AMURTIZED IN 15 YEARS AT 9.75 PEHCENT EFFECTIVE
PEVENUE RCOLIREMENT baSEL UPUN FU
DEPRECIATION SINKING

COST COMPaR]ISON

FUND aCCUMULATLD AT

1.A,218)

PHESENT WOHTH CALCULATED ySING S.75 PEWCENT

TOTAL CAPIYAL BUDGET (DOLLARS) . . .

NORMAL EXPANSION
4445855

INTERNAL RATYE OF RETURN (PERCENT)

EASTENN COAL vS WESTERN COAL

5.07

TURYINE=GEN
2603635

ANNUAL RETURN, '
LL CONSTRUCTION RUDVET ESCALATED AT 7.
Te0 PLRCENT,

CUMULATIVE NET CASH FLOWS AND PRESENT BORTH

COGEN=STEAM SIDE

¢355055
0

w1TH COST SHARING

TUTAL COGEN
9158690

-1900

78/703/1)

0 PEKCENT PEK YR FROM JAN, LYT8 TO JAN, 1981

- ... -...71820371]

e e ettt e nnrenealOGENERATICN PLANT~mcmrrccaccmrncccsrceremmeanee

T =sm—— - - - .NCRMAL PLANT EXPANGION ___._ . TURBINE._ = GENERATOR . __. . _ . ____._
PRESENT PRESENT
CuM. NET "ORTH OF Cum, NEY WORTh OF
CASH FLOW CasM fFLOW CASH FLOW CaSH FLOW
~850289 __ . _=425806_.— . .. =283973__._..-268533 ... ...
-900579 -8268458 ~567940 -522464
-900579 ~8208458 =351299 -339270
-900579 828458 =134651 -166036
-900L579 ~828458 81996 -222)
~900579 -828458 298644 152686
=900529..._ -826458.._.__ . S1§29) 299179 .___ _ .
-900579 ~828458 731939 437689
-900579 -82b4s8 948587 5680677
-900579 -828458 1165234 692543
-900579 ~828e58 1381982 809673
-900S79 =828458 1598529 920435
- =900579. ___..-828658___ .. ___._)815177._._lo25i74__ __ . ___
-900579 ~828458 203182¢ 1124218
«900579 ~828458 2248472 1217877
-900579 -828458 2792196 1440153
-900579 -828458 3335920 1650343
-900579 -§28458 3879645 1g49ips
- -=900579___ _ep2B4s8. __ _  4423369_ ..20370%8__ . __
-900579 ~828458 4967093 2214792
«900579 ~p284s8 5510817 2382643
-900579 ~§28458 6054542 2541794

~12873715_ _

STEAM

CUM, NET
CASH FLOw

-643688
~128737S
-128737S
=1287375
=128737S
=128737%

-1287375
~1287375
«1287375
-12873715
=12873715
«1287375.
~1287375
=1287375
~128737%
-1287375
~128737%
~128737S8_....
~1287375
-128737%
«1287378

SIDE. _ .. .. ... TOTAL PLAMY_ _ . _ . _ . ..
PHESENT PRESENT
wORTH OF CuM, NET ®ORTH OF
CASH FLOW CASn FLOW CASH FLOW
-~5608688_ . ___ . ___ -927661____ 877221 __ ___ . __ .
*1184280 =1855322 1706744 -
=1184280 1638674 -1523549 -
=1184280 ~1422027 -13503)16 .
~1184280 =-1205319 -1i86501
~1184280 -988732  -1031594
#1184280 -172004 ~885110_ ——
=l184200 =555436 -T46590
=1184280 -33878% =615603
-1184280 -12214) 491737
=1184280 94506 ~374607
~1184280 31115¢ -263848
=1184280... __ — 527804 _-1Svlo0e ____
~1184280 Teasesy -60062
=1184280 961091 33597
~1184200 1504824 255873
~1184280 2048545 466063
~1184280 2592269 664824
=1184280__ . __3135994 652778 -
1184280 379718 1030513
=1184280 4223442 1198583 -
~1186280 4767166 1357514
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78703713
COMPARISON 1,A.2(8) UNIVERSITY NORMAL PLANT EXPARSION . EASTERN COAL wlThn CUST SnanING
UELPKEC. T0TaAL GHOSS
. - TCTAL SINKING . TOTAL ... . LABOR COAL . T0TAL asn TOVAL. Qwh-o. .
LCGAN FunD OWNING PUKCH SUPPLIES CONSUMP FUEL LANDHILL OPER,  OPER,
YR FRINCIPLE INTEREST  PMT PMY EXPENSE INSe  UTIL, AUMIN,  MAINT,  TONS LAPENDE LXAPEANSE  EXPENSE 1000 §
1 194664 255625 450289 [ 450289 0 [ [] 0 0 [ [} 0 450
2 205857 244432 450289 0 450289 0 0 0 0 0 .0 0 0 50
3 217694 232595 450289 1001430 1451739 940l J4Ig0e 99000 983076 102333 5364296  7a¥a0 6874624 8326
6... 230233 - 22007B-.. 450289 . 1001430 . 1451719 . 94ob.. Ie390s . 99000. — 83076 102333  5SJee2ve .l Tavep 6874024 6326 _
-] 243649 206641 450289 1003430 1e51719 960l 3643906 99000 983076 102333  53642V6 74960 0876062 BI26
6 257447 192842 450289 1001430 1451719 9408 343906 99000 983076 102333 53642¥6 74940 6874624 8326
7 272250 178039 650289 1003430 1451719 9408 43906 99000 983076 102333 5364296 74940 6870626 8326
[ 287978 162385 450289 1001430 1451719 9408 16dgpe 99000 983076 102333  S3642Y6  TeYep 6874624 8326
9 306458 145830 450289 1001430 145179 9408 343906 99000 983076 102333 53642%6 74940 6874624 8326
10 - 32196¢ ... }128324_... 450289 . 1001430__. 1651719 ._94p0_. 3IeI90s 99000 . . 983076 102333 5364296  Te9ap _ 068740624 8326 .. ___
11 340478 109811 450289 1001430 1451719 9408 343904 99000 983076 102333 5364296 ~ Tevep 6874624 8326
12 360056 9¢233 450289 1001430 1451719 9408 363906 99000 983076 102333 564296  TeYa( 6874626 8326
13 3IBOTSS 69530 4502689 1001430 1451719 Yeapb 343906 99000 983076 102333  S3642Y6  TevaD 6874626 8326
16 402653 7638 450289 1001430 14517319 9408 343906 99000 983076 102333  53642%6  Tevap 6876024 8326
15 425826 24484 450289 1001430 1451719 9408 343904 99060 983076 102333 S364296  TeYep 68740624 8326
16, e i@ mm e e B e 0~ 1007630. . _1001430.. _. 9408 363904 99000 . 983076 102333 5364296 - Tevep 687624 7876 . . _
17 0 0 0 1001430 1001430 9408 43906 99000 983076 102333 5364296 74940 ©87¢624 7876
18 (4 L4 0 1001430 1001430 9408 343904 99000 983076 102333 53642906  749eg 6874024 7876
19 ¢ [ 0 1001430 lo0le3o0 9408  JeJ90e 99000 983076 102333 S53ea2v6  Tébap 0874024 7876
20 (] [ 0 1001630 1001430 9408  Je3506 99000 983076 102333  5Je4296  T749a4p 0874024 7876
21 0 0 0 10031430 1001430 G408  JeIgpe 99000 983076 102333 5364296 78940 6374024 7876
22— B —— —— 0. . 1001630 . 1001430._.. 94o8_. 343904.. .. 99000 . 983076 102333 S5Jse2ve _T9%0._ 0874024 _ 7876 _ . __
SUM 4445655 2308685  6T54340 200208600 20782940 188160 6878080 1980000 19661520 - 1072859<0 1498800 117492480 164275
PW 2763194  16B44B] 4445655 10482925 14928580 98483 3599972 1036328 1029079 56153215 Tuees9 71963262 8689)-
STEAM COMM, LINE GROSS COMM, ELEC, FOOL POOL TovaL
— e GEM, 4 —.. METERED —.LUSS ¢—.——_ COMMo__ _ COST. ____TOTAL . . GEN, ... STEAM._ ELECTe ENERGY.. CAPACITY _ ELECTa . NET . _ NEY___
BLOWON USAGE BLOWDON USAGE $ PER STEAM  1000S EXPENSE COST REVENUE REVENUE  MEVENUE casn PRESENT
YR loo0LeS 1000LBS  1000L8S 1000LES  1000LB REVENUE Kwn FOR T=G S/KwM (CREOIT) (CWEDIY) (CHEOITS)  FLOW wORTH -
1 ] 0 [ (] ° ° ° [ (] 0 0 @ -450289 -425806
.2 . .8 R S Y . JO O ] U DU, 0 .- . 6 - ... 0.. 0 [] 0 [} =450289 -40265)
3 2005034 1610324 194710 2005034 4,153 8326343 [} 0 [ [} 0 [ ] 0 0
6 2005034 —_ 1810324194710 2505034 6,153 5324341 1 0 0-—— .0 [} [ [ 0 —
S 200503 1810324 194710 200503¢ 4,153 832634 0 0 0 [} [} [} [} ]
6 20050234 1810324 194710 200503¢ 4,153 8326343 0 0 ° 0 0 [ (] ]
7 2005034 1810324 194710 2005034 4,153 8326343 0 [ 0 0 0 ] 0 []
8 2005034 1810324 194710 ° 2005034  4.153 8326343 ° ] (] 0 0 0 0 0
9 2005034 1810324 194710 200503¢ 4,153 8326343 o 0 0 0 0 0 0 0
10 2005034..—..1810326__ .. 396710 2005034 __4.153__ B326343___ o . 0. 0. .0 . _ @ [ 8 o
11 2005034 1810324 194710 2005034 4,153 8326302 [} (] [] 0 0 0 [ 0
12 20050234 1810324 194710 2005034  4.153 8132638 0 ° 0 [ 0 0 (] 0
13 2005034 1810324 194710 200503¢ 4,153 5320634 0 (] 0 0 0 [ 0 (]
16 200503s 1810324 194710 2005034 4,153 832634 ° [ 0 0 0 0 (] 0
15 2005034 1810324 194710 2005034  4.153 532634 0 0 (] 0 0 0 ] 0
16 2005034 . 1810324 -__194710____200503¢__ 3.928. _IBTs0S5¢ . o ... ._O0..-..— 0 0. ._Q - e 0 [
17 2005034 1810324 194710 2005038  3.928 7876054 ° 0 0 (] [ 0 ° 0
18 2005034 1810324 194710 2005034 3,928 7876054 [ (] 0 0 [ (] [] N
19 2005023 1810324 194710 2005036 3,928 T876054 [ [ 0 ] 0 (] [ 0
20 2005034 1810324 194719 2005034  3.928 787605¢ "0 (] 0 [ 0 ° (] -.0.
21 2005034 1810326 194710 2005034 3,928 787605¢ ° (] ] (] 0 ] ° °
22 20505034 1810324196730 __2p05034¢___3.928 7876054 0 o 0 0 a y | Q Q
SUM 40100680 16206480 3894200 403100080 1633746841 0 0 ¢ 0 =900579 -828458
P¥ 209RB6CE 18950392 2038216 86063384 0 ° 0 0 ~82b6458 -828458

20988608
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78703713

COMPAPISON 1.a,2(R) YuHBlNE-OENE“ATOH SIDE OF COLENERATION PLANTY wESTERN COAL wlTn CUST SHAMING

s~ DEPREC. T0TaL . GROSS
- e TCTAL SINKING - TOTAL e e LABOR COAL ~ TOTAL  ASn_  TOTAL _ QwN o = _
LCAN FUND OwNING PUkCH SUPPLIES CONSUMP FUEL LANDEILL OPER, OPER,
YR PRINCIPLE INTERLST  PMVY Pny EXPENSE INS.  UTIL, AUMING,  MAINT, TONS * EXPENSE EXPENSE  EXAPENSE 1000 8
1 122764 1612:9 203973 0 283973 [4 0 [ 0 [} 0 o [J 283
2 129823 156150 2683973 0 263973 (] 0 0 , 0 0 0 0 0 283
3 137288 14668% 283973 78700 362073 2180 To000 24800 38720 0 0 0 558066 920
6... 145182- 138191 283¥73 .. _.. 78700 .. 362673 2180 . 7000-.— 24800 . 38r20 .. _.__ 0. _.____ O0_... .0 .._558066___920__. __._
S 153530 130443 283973 Ta700 3620673 2180 Tooo 24800 38720 0 0 0 556066 920
6 162358 121618 2839713 Ta700 302673 2180 Tooo 24800 Jsr20 [} 0 [} 5568066 920
7 171694 112280 283973 Tet00 36206173 2180 Tooo 24800 dar20 0 0 0 558066 920
8 181566 102407 283973 . 78700 362673 2180 To00 264800 k244 ] 0 0 [} 5568066 920
9 192096 91967 283973 78700 ‘362673 - 2180 Tooo 24800 3sr20 0 0 0 558066 - 920
10 203046 . B8N027 283973 . 78700. .- 362673 .. 2180—.._ J000 — 26800.. . 38720 ... .0 ... _...0_____ 0. _.S58086.__ _920_ __ .
11 216721 69252 283973 Ta700 362673 210 7000 24800 38720 [ 0 0 558066 - 920
12 227068 56905 263973 Ta700 362673 2180 7000 24800 38720 0 0 0 558066 920
13 240124 43ge9 283973 78700 362673 2180 7000 24800 38720 0 [ 0 558066 920
14 253932 30042 283973 78700 3062673 2180 To00 24800 JsT20 0 [} 0 556066 S20
15 266533 15441 283973 Ta700 3620673 2180 Tooo 24800 3sr20 0 0 0 558066 920
16 - — . @ e . 9 - ——-0.... 78700-_...78700. _ 2180 ._7000 .. 24800.. ...38720.____.. .0 ...__. O _ . ..0__ 514963 .593 _ . _. -
17 0 0 ] 78700 78700 2180 To00 24800 3g720 0 0 [ 514963 593
18 0 [] 0 78700 78700 2180 7000 24800 381720 [] 0 [ 514963 593
19 (] 0 0 78700 78700 2180 7000 24800 38720 (1 0 0 514963 593 -
20 [ 4 0 78700 78700 21g0 7000 24800 3sr20 0 0 0 514963 593
21 (] 0 ] 78700 78700 2180 To00 24800 3a720 0 0 0 514963 593
@ — - — 9§ —— o~ @ —— 078700 IBTO0—— _ 2180.—— Y900 24800-.._ 38720 _.. __O__....__._ D .__._._ B _514963_...593__ __ . _
SUM 2803635 1455963 4259598 1574000 - 5833598 43600 140000 496000 774400 0 0 10859600 1669)
P¥ 1741336 1062299 2803635 823828 3627463 22820 73276 259605 405319 ° 0 5736860 9364
STEAw coMp, LINE GROSS CUMM, ELEC, FOOL POOL TOTAL
=== GENy 6.~ .METERED - ..LOSS. & (OMM,....COST— __ TOTAL_. GEN,-_.. STEAM .. ELECT. EMERGY...CAPACITY . ELECTS NEL -.— NEL
BLOWDN USAGE BLOWON USAGE $ PER STEAM  1000S EXPENSE  COST REVENUE REVENVE  KEVEAUE casn PRESENT
YR loooLBS 1000LBS  1000LBS 1000LBS  1000LB REVENUE Kwk FOR T<G $/KWH (CREDIT) (CREDIT) (CREOITS)  FLOW WORTHM
1 0 ¢ 0 : ] 0 0 ° (] ] 0 0 0 =-283973 -26853)
2 ] 3 [ I (] ° 0 ° 0 0 0 0. 0 ~283973 =253932
3 0 0 [ v 0 0 40566 339062 ,0227 567924 569463 1137387 216648 183195
A —— .0 0 » 0 #0566 .339062. ,0227.. S5€7924.__.569463__ 1137387 __ . 216648___ 3173236 __ _
5 0 ° (] [ [] 0 40566 339062 ,0227 567926 569462 1137387 216648 163814
L [ 0 0 0 0 0 40566 339062 .0227 567924 S69463 (137381 216648 154907
7 ° 0 ] ° [ 0 40566 339062 L0227 SE7924 569463 1137387 216648 146484
8 ] ¢ 0 0 [ 0 40566 339062 ,0227 567924 S69463 113738t 216648 138519
9 ° ] 0 0 0 0 40566 339062 ,0227 SeT7924 569463  113738% 2166 8 130988
W — g — g . -.-8- O 040566 .339062_ ,0227. .56292¢__ 569463 _ 1137381 _ 21666@  123865__  _
1 0 0 0 0 0 0 40566 339062 ,0227 567924 569463 1137387 216648 117130
12 . ] ¢ [ 0 o 0 40566 339062 L0227 SE7926 569463 (137387 216648 110762
13 o 0 (] 0 0 0 e0566 339062 ,0227 S¢7924 569463 113738% 216648 104739
14 ] 0 [ 0 0 0 40566 339062 ,0227 St792¢ 569463 1137307 216648 99044
15 ° 0 (] ° 0 0 40566 339062 ,0227 567926 569463 j137387 216648 93659
16 P . ..—0 [ o o 0__ 40566, J08951_ ,0146_.5€7924 569463 [137387 543724 222216 _
17 ] 0 0 0 0 0 40566 308951 L0146 567926 569463 1137387 543724 210190
18 ° ¢ [ 0 ° 0 40566 308951 L0146 S€7924 © 569463 1137387 543724 19876])
19 0 [ ] 0 0 0 40566 308951 ,0146 5€7924 569663 1137381 543724 187954
20 [ [ 0 0 0 0 40566 308951 ,0146 567924 569463 1137381 543724 177734
21 [ 0 0 ] 0 0 40566 308951 L0146 5€7924 S69463 1137381 543724 168070
22 A o Q 0 P D__40S66__ 308951 _.0146 567926 569463 _ 1137387 543726 158932
SUM [ ° 0. [} [ 6570469 11358680 131389260 227477640 6054542 2541794
PN 0 ] [ 0 0

347597 5945003 5961114 11906117 2541794 2541794



COMPARISON 1,A.2(8)

STEA» SIDE OF COGENERATION PLANT

wESTERN COAL

78/03/13

w1Tn COST SHAHING

DEPREC, TOTAL GROSS
- TOTAL SINKING  TOTAL . el - LABOR . COoAL. .. .TotaL ASH  _ _TOVAL _ OWN o
LOAN FUND UnNING PURCH SUPPLIES CONSUMP FUEL LANDFILL OPER,  OPER,
YH PRINCIPLE 'INTEREST  PMT PMY EAPENSE INS. V) § TS ADMIN, MAINT. TONS EXPENSE LAPLASE  EXPENSE 1000 §
1 2782712 365416 643088 0 643688 [ (] 0 0 [} 0 [] 0 643
2 294273 349415 643688 0 643688 [ 0 [ [ 0 0 0 [] (12]
3 311193 332494 643688 1063810. 170798 39200 381426 132000 1625662 157377 3270294 92160 5540740 7240
& 329087__ 314801 . _663688....1063810. 1707498 __ 39200, . 38le24 _. . 132000. 1625662  _157377__ 3270294 _S2160 5540740 __ 7268
-] 348009 295678 643688 1063810 1707498 39200 381424 132000 1625662 157377 3270296 92160 5540740 T248
® 368420 275668 643688 1063810 1707498 39200 361424 132000 10625662 157377 3270296  92i6p 5560740 T248
7 leNe 254507 643688 1063810 1707498 39200 381426 132000 1625662 157377 32702%6 92160 5540740 T2e8
8 411559 232129 643688 1063810 1707698 39200 3814264 132000 1625662 1ST3ITT - 3270296 92160 5540760 T248:
9 435224 208466 643688 1063810 1707«98 39200 38le24 132000 1625662 . 157377 3270294 92160 5540740 7248
10_ _ 460245 _ _ 183639 _.643688. 1063810. .. 1707498, .39200_._. 381424 . 132000.. 1025662 . 157377 __ . 3210294 __ 92160 __ 55407640 ___T260___ ___
11 486712 156974 643688 1063810 1707698 39200 381a2e 132000 1625662 157317 327024 92160 S560740 7248
12 5146699 126988 643688 1063810 1707498 39200 38le24 132000 1625662 157377 3270296 92160 5540740 7248
13 564295 99393 663688 1063810 1707498 39200 38le24 132000 1625662 157377 3270296 92160 5560740 7248
16 575592 68096 643688 1063810 1707498 39200 381426 132000 1625662 157377 3270294 92160 5540740 7240
15 6c8688 35000 643688 10638)0 1707498 39200 381424 132000 1625662 157377 32702%¢ 92i60 5540760 7248
16— 5 - i 0 e O 1063810_. .1063810._.. 39200 .. 381424 .132000__.1625662_. 1ST3TT.__ 32702¥4___ 92160 _._ 5540740 .. 6604 . . __
17 o [} 0 1063810 1063810 39200 381424 132000 1625662 1S7377 3270296 92160 5540740 6604
18 [ [ 0 1063810 1¢63810 39200 3814264 132000 1625662 157377 3270296 92160 5540740 6604
19 (] 0 0 1063810 1063810 39200 381a26 132000 1625662 157377 32702%¢ 92160 5540740 6604
20 ¢ ° 0 0 1063810 1063810 39200 381426 132000 1625662 157377 3270296 92160 5540740 6604
21 ) 0 0 1063810 1063810 39200 381424 132000 . 1625662 157377  32702%¥6 92160 5540740 6606
22 v\ -8 [ 1063B810__.1063810... .39200.._. 381426.._.132000_. 1625662 -_157317_" 3210295__.92160..~5500190___661&______
SUM 635505S. 3300261 9655316 21276200 30931516 786000 7628480 2640000 32513240 65405880 1843200 110814800 141746
PN 39aT121 2407936 6355055 11135910 17490971 410346 3992730 138)770 170172358 34233296 964727 58000223 75491
STEAM comy, LINE GROSS  COMM, ELEC. FOOL POOL T0TAL
o GEMe.e—-. METEREQ __ .10SS_s_____.cOMMe__ COST. ... ._ TOTAL __ .GEN, _ .STEAM_ . ELECTe ENERGY. .CAPACLLY.. _ELECTe . NEY __ . __ NEY_____
BLOWDN USAGE BLOWDN USAGE $ PgR STgaM 10005 EKPENSE  COST REVENUE REVENVE WEVENUE CASH PRESENT
YR  1000LBS . IOOOLBS - 1000L8S 1000LBS _ 1000L8. REVENUE Kwk FOR TeG 3$/KiWM (CREDIT) (CREDIT) (CREDITS). . FLOW. _.  WORTH
1 0 0 ° ° 0 ° o 0 ° [ [ 0 =-643688 -608688
I 2 - @ — [ TR | DRI - FUR, 0 ..-. 0 - — -0 . 0. -0 . .0 . _ .0 ..=643668 __-575892 . __
3 20050234 lslc320 194710 2005034  3.440 7263236 ° 0 ] 0 0 0 0 []
A 2005036 1B10324 196710 2005034 3.466___7248238 ry 0 0 0 [ [ 0 0
S 2005034 1819324 194710 2005034 3,440 7248238 0 0 [] [} [} [} .0 ]
6 2005034 1810324 194710 2005036 3,446 7248238 ° [ 0 0 [} 0 .0 )
7 2005034 1810324 194710 2005034 3.446 7248238 0 0 0 0 [} [] 0 0
8 2005034 1810326 194710 2005034 3.446 7248238 0 0 0 0 0 - 0 0. 0 .
9 20050234 1810324 194710 2005036 3,446 7248238 - 0 0 0 0 0. 0 0 0
10— 2005034— 1810324 1967102005034 3.466 7248238 o o_ 0 P 0 0 0 - 0
11 2005934 1810324 194710 2005034  3.446  T24g238 0 [ 0 0 0 [ 0 0
12 2005034 1810324 194710 . 2005034  3.6e6  724p238 _ ... . 0 0 . [} 0.. (- 0. . 0 0 -
13 2005034 1810324 194710 2005034 3,446 T24g238 0 0 (] 0 0 [} 0 - 0
14 2005034 1810324 194710 2005034 3,440 7268238 . o [ 0 0 .- . 0. - 0.. - 0 -0 .
15 2005034 1810324 194710 2005034 3,446  724p238 0 0 0 0 0 0 0 0
16 _2005034-—— 1810324 196710 2005034 _3.140 6604550 Y 0 _0 0 0 0 0 0
17 2005034 1810324 194710 200503 3,140 6604550 0 0 0 0 0 [} 0 [
18.... 2005034 - - 1810324 194710 .. 2005034 3.)60 . 6604550 o - 0. 0o . - 0.- B . O B
19 2005034 - 18l0324 194710 200503% 3,140 6604550 ] 0 0 0 0 0 0 0
20 . 20050234 .181032e 194710 2005034 3.140 6604550 0 0 0.. [} IR - ORI - RO - RS - SO
21 2005034 1810324 194710 200503¢ 3,140 6604550 0 0 0 0 0 [ 0 0
SoJA__xaxoazA___nnm_zoosoh__.J 140 6604550 Py 0 0 0 0 ] 0 )
SUM 40100680 36206480 3894200 40100680 140458940 . 0 [} .0 0 -1287375 1164280 . -
PW 20988608 18950392 2038216 20988608 0 0 0 0

7‘306915

-1

180280 -

11864280
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COMPARISON 1,A.2(B)

TOTaL COGENERATION PLANT

wESTERN COAL

78703713

wlTH COST SHARING

DEPREC, T07aL GROSS
- TOTAL SINKING  TOTAL ... ... . . .+ eie- =~ . LABOR _ COAL _... TGTAL ASH . . TOTAL.. OwN ¢ _
. LCaN FuND OwWNING PUNCH SUPPLIES CONSUMP FUEL "LANDEILL' OPER, OPER,
YR FRINCIPLE INTEREST- PNT Puy EXPENSE INSe  UTI, ADMIN,  MAINT.,  TONS EAPENDE EXPENSE  EXPENSE 1000 $
1 401036 826625 927661 0 927661 .0 0 0 0 0 0 0 0 927
2 424096 503565 927661 ° 927661} 0 0 (] 0 0 0 [ 0 927
3 448481 479180 927661 1142510 2070171 1380 38b424 156800 1664382 1STITT  32702¥4- 92160 60988068 8168
. ATA268 - 453392. .927661.. 1142510 2070171 ....41380. 368426 . 156800__ 1664382__ 1ST7377._. 3270294 _._92i60._. 0098806 __ 8168 __
H 501539 426121 927661 1142510 2070171  &1380 368424 156800 1064382 157377 3270294 92160 6096806 8168
6 53c378 397283 927661 1142510 2070171 41380  3BBe2e ' 156800 1664382 157377 327029 92ie0 6098806 8168
7 560875 366786 927661) 1162510 2070171 41380 388426 156800 1664382 1573717 3270296 92160 6098806 6168
8 593128 336536 927661 1142510 2070171 41380  38B426 156800 1664382 1S7377 327029 92leo 6096806 8168
9 627230 300431 927661 1142510 2070171 41380 388424 156800 1664382 157377 3270296 92160 5098806 8168
10- .- 66329S.._.. 264365. - . 927661._.1142510 .. 2070171... 41380_. 38842s.. 156800.. 1664382. ——157377..__327029¢___92i6p__ 6058806___8168
1 701435 226226 927661 1142510 2070171 41380 J6ve24 156800 1654382 157377 3270296 92160 6098806 8168
12 741767 185893 927661 1162510  2y70171 41380 388424 156800 1664382 157377 3270294 S2i60 60988ps 8168
13 TR4419 143242 927661 1142510 2070171 41380 38Ba24 156800 1664382 157377 327029 92lep 60968806 8)68
14 529523 98138 927661 1142510 2070171 41380  38Y426 156800 1664382 )ST37T 3270296 92i60 6098806 8168
15 R77221 Spas0 927661 1142510 2070171 41380 388424 156800 1664382 157377 3270294 92i60 6098806 8168
Jo——— 8 - 0 - 0 —1162510.. . 1162510 .4]1380_ _ 388424 156800._ 1664382 ._157377___ 3270294._ .. 92160__.6055703___7198_ __
17 0 0 0 ° 1142510 1142510 41380  3Bb424 156800 1664382 57377 327029 92i60 6055703 7198
18 [} 0 0 1162510 1142510 413R0  38B424 156800 1664362 157377 32702%% 92ie0 6055703 71198
19 ° ° 0 1142510 1142510 41380 388424 156800 1664382 157377 3270294 92i60 6055703.. 7198
20 0 [ o 1142510 1142510 41380 33bs24 156800 1664382 157377 3270294 92ie0 6055703 7198
21 0 0 1142510 11425)0. 41380 388424 156800 1664382 1S73771° 327029  S2i60 6055703 7198
22 < o nO——-{lszIO-- 1142530 41380 - 385424 — 1568001664382 1523123270294 _92i60....6055703___ 7198
SUM 9156699 4756224 13914916 22850200 36765114 R27600 7768480 3136000 33287640 65405880 1643200 121674400 158639
PW  S568B4ST 3470233 9158690 11959745 21118435 433164 4066005 1641376 17422678 34233294 964727 63737083 84855
STEAM cowm, LINE GROSS COMM, ELEC. FooL POOL TOTAL
— 6N, +— ——LETERED — LOSE 4. COMM,—.. COST . TOTAL.. GEN,—— STEAM_._ ELECT.. ENERGY._.CAPACITY .. ELECT. NEY NEY
" BLOWDN USAGE BLOWDN USAGE $ PER STEAM  1000S EXPENSE  COST REVENUE REVENUE  WEVENUE CASH PRESENT
YR 1000LBS 1000L8S  1000LES 1000LRS  1000LB REVENUE KwH FOR T-G $/KWH ICREDIT) (CHEDIY) (CREOITS)  FLOW WORTH
1 0 ° 0 0 (] 0 0 ] [ 0 0 0 =-927661 ~87722)
2 - - [ o - o - - - 0 0 [ o - (] ) 0 (] 0. . =927661 .. -B2952)
3 2005034 1810324 194710 2005034 3,466 7248238 40566 339062 L0227 567924 569463 1137387 216648 183195
—4-—2005034 - 1810324194710 2005038 3,446 ____7248238_.40566_—. 339062 ',0227_ SEI924__ . 569463_ 1137387 216648 123234
S 2005034 1810324 194710 2005034 3,446 7248238 40566 339062 ,0227 S67924 569463 (137387 216648 163814
6 2005034 1810324 194710 2005034 3,446 7248238 40566 339062 L0227 567924 S69463 1137387 216648 154907
T 2005036 1810324 194710 2005034  3.446 7248236 40566 339062 .0227 567924 569463 1137367 216648 ‘166486
8 2005034 1810324 194710 2005034 3,446 7248238 40566 339062 ,0227 567926 569463 137381 216648 _ 138519 .
9 2005024 1810324 194710 2005034 3,446 7208238 40566 339062 .0227 S5¢7924 569463 1137387 216648 130988
10----2005034-~--—1610324. 1967102005034 3,446 7248238._ 40566339062 ,0227-- SE7924__ 569463 1137387 216248 123865,
11 2065034 1810324 194710 2005034 3,446 7248238 40566 339062 L0227 5t7924 569463 1137387 216648 117130
12 2005034 1810324 194710 2005034  3.446 72483238 40566 339062 ,0227 567926 S69e63 1137387 216648 110762
13 2005034 1810324 194710 2005034 3,446 7248238 40566 339062 L0227 5€7924 569463 1137387 216648 104739
16 2005034 1810324 194710 2005034 3,446 7205238 40566 339062 .0227 567924 S69e63 (137387 216648 99044
15 2005034 1810324 194710 2005034 3,446 7248238 40566 339062 .0227 567924 S69463 1137387 216648 93659
16— 2005034——1810324— 194710 _2005034._ 3,140 — 6604550 ~40566_--308953-..,0146 _SE2924___ 560463 __ 1132387 543726 ___ 222276 _
17 2005034 1810324 194710 2005034 3,140 6604550 40566 308951 ,.0146 567924 569463 1137387 543724 210190
18 2005034 1810324 194710 2005034 3,140 6604550 40566 308951 L0146 567924 569463 11373a? 543724 ... 198761
19 20050234 1810324 194710 2005034  3.140 6604550 40566 308951 ,0146 567924 569463 1137387 543724 187954
20 2005034 1810324 194710 2005034 3,140 6604550 40566 308951 L0146 567924 S69e63 1137387 543724 177736
21 2005934 1810324 194710 2005034 3,140 6604550 40566 308951 L0146 567924 - 569463 1137387 543724 168070
22-—-2005034————{819320____49‘1Ln__._ZoOSOJQ__“3.1‘0__.6604550__40566__.308951-..0166__S¢I9ZA___5b9Q61__ 1131381___“53JJZA____15BSJZ______
SUM 40100686 36206480 3894200 403100680 140458940 6570469 11356480 312389260 2;7‘1100 4767166 . 1357514 ... .
PW 209886098 18950392 2030210 20988608 74306915 5965003 s9b:xl~ 11900117 1351510 1357516

3sT1587)



3.3.6

. OOST BENEFITS - OCOMPARISON I.A.2(c)

Western Coal Vs. Western Coal, i =-5 3/4%, = = 15 years
Normal Cogeneration Expansion
Plant

Expense Item Expansion Elec. Gen. Steam Gen.- .
Capital Budget - 1978 $14,829,760 $2,634,240 ' $16,917,800
Escalated Budget - 1979 15,867,845 2,818,635 . - 18,102,045
Cost Sharing: ; o '

DOE -0- 15,000 324,800

Legisl. 11,422,190 -0- 11,422,190
Total Cost Sharing $11,422,190 $ 15,000 ''$11,476,990
Loan (U of M) $ 4,445,655 $2,803,635 " $ 6,355,055
Capital Recovery $ 450,300 $ 283,980 $ 643,704
Depreciation . 1,001,430 __ 18,700 _ 1,063,810
Total Owning $ 1,451,730 $ 362,680 $ 1,707,514
Operating Expenses

(end of 1981) .
Insurance - $ 9,408 $ 2,108 $ . 39,200
Purchased Utilities 343,904 4 7,000 381,424
Administration 99,000 24,800 132,000
Labor, Supplies, Maint. 983,076 38,720 1,625,662
Fuel-Community 3,004,041 ~-0- 3,044,041
Fuel-Turbine<Gen. : -0-- -0- 226,252
Ash Handling & Landfill 85,784 -0- 92,160
Turbine Steam Purch. . - =0 __ 485,367 _ =0
Total Operating Expense $ 4,525,213 $ 557,995 $ 5,540,739
Gross Owning & Operating  $ 5,976,943 $ 920,675 $ 7,248,253
Gross Production Expense .

Steam, $/1000 1bs. 2.981 - 3.6150
Electricity, $/KWh -0- .02269 -0-
Commmnity Steaﬁ Charge 2.981 - 3.3730

Revenue (Steam)

a. Comunity Usage $ 5,396,519 - $ 6,106,138
b. Community Line Loss 406,297 - 459,724
c. Blowdown Allocation 174,127 - 197,024
d. T-G Steam ~0- - 485, 367
Total Steam Revenue $ 5,976,943 $ 7,248,253
Revenue (Elec. Gen.)

a. Capacity - $ 569,463 -

b. Energy - 567,924 -
Total Elec. Gen. Revenue $1,137,387

9%




Normal Coprencration Expansion

Plant
Expense Item Expansion Elec. Gen. Steam Gen.
Gross Plant ‘Income $ 5,976,943 $1,137,387 $ 7,248,253
Plant Cash Flow - . -0- $ 216,712 -0-
(one year operation) :

Const. Cash Flow (Debt) - $ 828,552 $ A522,523 $ 1,184,415
(1979 through 1980) :
Net Plant Cash Fiow _ ($ 828,552) ($ 305,811) ($ 1,184,415)

at end of. 1981

Cash Flow Deficit ($ 428,552) (% 305,811): ($ 1,184,415)
at end of 1981 .



. : 1
A. SIMPLE OOST BENEFIT ANALYSIS . .

I. Payback Period (Total Cogeneration)

$6,335,055 + 2,803,635 - 4,445,655
| 216,712 ..

Payback Period =

21.75 years

II. Payback Period (Turbine-Generator)

12.93 years

III. Minimm Acceptable Rate of Return

($6,355,055 + 2,803,635)CRF|>  + (5,540,739 + 557,995)
15

- (7,248,253 + 1,137,387) = (4,445,655)CRF|15

+ (4,525,213 - 5,976,943)

: 835,176

ACRF|15 = w50, - 172
MAR -~ = 16%

IV. Return on Investment - Total Cogeneration

$216,712

ROI $6,355,055 + 2,803,635 = 4,445,655

ROI = 4.6%

V. Retiirn on Investment - Turbine Generator

$216,712

ROI = 5 553.635

7.73%

98



VI.

VII.

Benefit to Cost Ratio

Benéfit—to—Cost Ratio (B/C) - Total Cogeneration
PWF = -9.8720 = ¢

Normal Plant Expansfoh PW of 15 Year Costs

. PW of 15 year .Steam Operating Costs - -($44,676,975)
PW of 15 year Steam Revenues 59,009, 761
PW of 15.years - $14,332,786

Cogeneration Expansion PW of 15 Year Costs

PW of 15 year Steam Operating Costs ($54,703,162)

PW of 15 year Steam Revenues 71,561,277
PW of 15 year Gen. Operating Costs ( 5,509,029)
PW.of 15 year Gen. Revenues 11,229,308

PV of 15 years 323,578,394

| $22,578,394 - 14,332,786
36,355,065 + 2,803,635 - 4,445,655

B/C Ratio 1.75

cot

Benefit-to-Cost Ratio - Turbine Generator

$11,229,308 - 5,509,029
$2,803,635

B/C Ratio

B/C Ratio 2.04
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B. ‘COST EFFECTIVENESS ANALYSIS

Normal Plant Expansion Steam Operation
Combined Escalation Rate:

CER = [,03(9,408) + .1(343,904) + .08(99,000) + .0698(983;076)
+.07399(3,004,041) + .07(85,784)]
+'4,525,213 ; -

CER = 8.074% a = 1.02197 . PWF = 17.93
Cogeneration CER = 7.939% a = 1.02071 PWF = 17.74
Electric Production Operation

= 17.64 -

CER = 7.884% a = 1.0202 PWF

100



I. PRESENT WORTH OF 15 YEAR LONG TERM COSTS

‘ Exp. . Cogeneration Plant
Cost Item PWF Plant - PWF = Elec. .Gen.: . PWF: - Steum Gen.
Sub total
through A
Labor of S ' ‘ ‘
I.A.2(b) - $ 45,767,354 - $ 5,570,904 - $ 61,491,698
Fuel-Community 18.32 55,766,831 - -0- 18.32 55,766,831
Fuel-Turbine . 18.32 % -0~ = -0- 18.32 = 4,144,937
Ash Handling 16.52 1,417,152 - - =0- 16.52 1,522,483
Turbine Steam . - -0~ 17.74 8,610,411 - -0-
PW of 15 years
of Owning & Operating ($102,951,337) ($14,181,315) ($122,925,949)
PW of 15 years
of Revenues ‘ . .
Steam ) 17,93 $107,166,588 -0- 17.74 $128,584,008
. Electric -0- 17.64 _20,063,507 -0-

New PW of 15 years $ 4,215,251 $ 5,882,192 $ 5,658,059

oo Thé cogeneration plant is the better economic choice
because it has a cost benefit PW of 15 years of:

$11,540,251
- 4,215 251

$7,325.000

101



II. BENEFITJPOhCOST RATIO (LIFE CYCLE) - TOTAL OOGENERATION

_ $7,325,000 S
B/c Ratio = =& 355 055 - 4,445,655 + 2 803 ,635

1.55 RN

IIXI. BENEFIT-TO-COST RATIO (LIFE CYCLE) - TURBINE-GENERATOR

B/C Ratio = 2.10

- IV. PAYBACK PERIOD (TURBINE GENERATOR)

CER = [03(39,200-9,408) + .03(2,180) + .1(381,424 - 343,904)
+.1(7,000) + .08(132,000 - 99,000) + .08(24,800)
+.0698(1,625,662 - 983,076) + .0698(38,720)
+07399(3,004,041 + 226,252 - 3,004,041) :
+.07(92,160 - 85,784) + .079399(485, 367ﬂ

~ +(5,540,739 + 557,995 - 4,525,213)

CER = 11.250 a = 1.062 _ DWF = 23.057

[ 2,803,635
log (1. 052)(216 712)
log 1 052

(1.052-1) + i]

=
]

9 75 years

=
It

V RETURN ON INVESTMENT (LIFE CYCLE)L
15

(216,712)(1.052)(1.052

Total ;5 Yegrs Savings = 1175

$2,308,434

$2,308,43a\/° |
~7.,503,635

-1.2%

Rate of Return, R

R
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CASH FI_OW ANALYSIS I.A. 2(c)

' '-., L i - B
This plan presents the -same beneflt as I.A. 2(b) except the overall cost

benefit is decreased over the nornnl expansion because both plans are Western
coal fired. S
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78703713 .

COST COMPARISON 1.4.2(C) wESTEHM COAL vS wESTERN COAL w1TH COST SHAKING

ALL LOAAS AVORTIZED In 15 YEARS AT $¢75 PERCENT. LFFECTIVE ANNUAL RETURN. __. . [
REVENUE RFULIREMENT BASED UPON FULL CONSTRUCTIUN BUDLE Y EﬁanAYED AT 7,0 PERCENT PER YR Faon JAN. 1075 T0 JAN, 1981
DEPRECJATION SINKING FUND ACCUMULATED AT 7.0 PERCENT,

PR(S§N1 WORTH CALCULATED U'SING S.75 PERCENY

150)1

NORMAL EXPANSION TURBINE=GEN COGEN=STEAM SIDE TUTAL COVEN
- — - -.TOTAL. CAPITAL BUDGET (DOLLARS) . -.. _. ._ 446565% . _ 2803635 . ... ..635508S._ . . ... 9158690 _ . _ o
INTERNAL RATE OF RETURN (PERCENT) -0 5.07 . e . 1,00
-~
—_ - ; . CUMULATIVE NET CASh FLOWS AND PRESENT_WORIM - [PPSR 171 7 & N,
cecconeneeemrecntucencenaceeceCOGENERATICN PLANT ~ememrcverrercacrccccncccncana
JR - MORMAL PLANT EXPANSICN . _ TURBINE - .GENERATOR _ _ __ _ STEAM.SIDE_ ____ _ . . _ToTAL PLANY __ __
PRESENT PRESENTY PRESENT . PHESENT
cur, NET WORTH OF CUMe NET WOKTN OF CuM, NET wORTM OF CUMs NET wORTH OF
YEAR CASH FLOW CaSM FLOW CASH FLOW CaSH FLOW CASH FLOW CASH FLOW “casn FLOw CASM FLOW
1 450289 ~625896 -263973___. _=268533__ . . ____ -643688._.__-608680___ __ __ _ _-927661__ _-877221 -
2 -900579 =8208458 =567946 =522464 «1287375 =1184280 «1855322 =1706744
3 «900579 ~828458 «351299 -339270 «1287375 +1184280 =1638674 1523549 .
4 «900579 =g28458 ~134651 . ~166036 «1287375 «1184280 -1422021 1350316
S . - -900579 .. =g284s8 - B1996 -2221 «1287375 ~118e280 .. =1205379 -1i86%0)
[ -900579 -828458 298644 152686 =1287375  ~1184280 -9868732 «1031594
¥ -900579 ____«328458 . S1529)— 299130 _ =1287375—<~1184280 —=772084 ____-B05130_ .
8 3 «900579 -828458 731939 437689 =1287375  =1184280 «555438 746590
9 -9¢0579 -828458 948587 568077 ‘e. =1287375 ~1184280 ~338789 -615603 -
10 «900579 -828458 1165234 692543 -1287375 ~=1184280 -lZZIQI -491737
11 -900579 ~828458 1381882 809673 =1287375 ~=1186280 94506 =374607
12 -900579 -g28458 1598529 920435 =1287375 -11862a0 3i115% «263845 .
13___..-_,__,_-900519__~-82I!bsﬂ_.__.____.3815111___ 1028176 _ =1287375. _ -1184280_ 521801 =1.9106__._ > ,
16 -900579 -828458 2031p24 1124218 =1287375 =1184230 Tea449 «60062
15 - ., -900579 ~828458 . . 2248472 1217877 1287375 ~-1184280 - 961097 33597
16 -900579 ~5268458 2792196 1440153 -1287375 =1184280 1504821 255873
1?7 -900579 ~828458 3335920 1650343 =1287375 ~1184280 2048545 466063
18 : -900579 -828458 3879645 1849106 «1287375 =1184280 2592269 664824
19 - ~$00579__ _ ~p28458 4423369 _20370S8. . ~1287375__~-1184280_ ... 3135994 w5277 ___ _
20 «900579 828458 4967993 2214792 «1287375  -1184280 3679718 1030513
21 . . ~900579 ~B28458 5510817 2382863 =1287375 =1184280 4223482 1198583 -
22 -900579 -828458 6054562 2541794 1184280 4767166 1357514

«1287375
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COMFARISON 1,.,A.2(C)

UNIVEPS]ITY NOwMAL PLANT EXPANS]ION

WESTERN COAL

78703713
w1Th COST SHARING

DEPREC, . TOTAL GROSS
e e v - YCTAL SINKING. . TOTAL .. . . e emee— w—.... LABOK COAL TOTAL  _ASH __ TOTAL. . OWN o
LCAN FUND OwNING . PUMCH SUPPLIES CONSUMP FUEL LANURILL  OPER, OPER,
YR PRINCIPLE INTEREST PMT . PMY EXPENSE INS. UTlL. ADMIN, MAINT, TONS EXPENSE ELAPENSE EXPENSE 1000 §
1 106664 255628 450289 0 450289 0 [ 0 [} [} 0 0 0 450
2 205857 264432 450289 0 450289 ] ° ] ] 0 0 (] 0 450
3 217694 232595 450289 ° 1001430 1451719 9608 3439064 99000 983076 . 146489 044041 B5784 4565213 6016
6 230212... 220078 .._650289 . 1003630. 1651719 9408... 343906 . .. 99000 ... 983076 . 166489 3044041 85784 __ 4565213 . 6016 __ _
L] 263849 206841 4502A9 1001430 1451719 9ap8 343904 99000 983076 146489 304404) 858 4565213 60le
6 257447 192842 450289 1001430 1451719 9408 343904 - 99000 983076 146489 304404) eb786 4565213 6016
b 272250 178039 450289 1001630 1451719 9408 343904 99000 983076 146489 304e04] 85784 4565213 6016
8 287978 162388’ 450289 1003630 1451719 9408 343906 99000 983076 146489  304403) 8S784 4565213 6016
9 304459 165830 450289 1001430 _ la517)9 9408~ 3439064 199000 983076 146489 304404) 85784 4565213 6016
10 —.321966 3128326 ... 450289 1001430 1451719 9408.__ 343904......99000 _.._983076._ 146489 __3044041 __B5TB4_ _4565213__.6016_ _
11 340479 109811 450269 1001630 1451719 9408 63904 99003 983076 146489 3044041 85784 4565213 6016
12 360056 90233 450289 1001430 1651719 9408 343906 99000 983076 146489 -304404) 85786 4565213 6016
12 380759 69530 450289 1001430 1451719 9408 343906 99000 983076 146489 3044061} 85784 4565213 6016
14 402653 47636 450289 100)630 1451719 9408 343904 99000 983076 146489 3044041 BS5TB4 4565213 6016
13 425876 24404 450289 1001430 1451719 9408 343904 ‘99000 983076 146489 044041 85784 4565213 6016
LY - N W 01007630 1001430 . 9408 __ 363904 _._.99000.—_.983076.._ 166489 30e4041_ . 85784 __.4565213._ .5566 _._
17 [ 0 0 1001430 1o00la30 9408 343904 99000 983076 146489 3044041 85784 4565213 5566
18 [} ° 0 1001430 1001430 9408 - 3439064 99000 983076 146489 3044041 85784 4565213 5566
19 0 0 0 1001430 1001430 9408 343904 99000 983076 146489 3044081 BST84 4565213 5566
20 [} 0 0 1003430 1001430 9408  J43g06 99000 983076 146489 3044041 B5784 4565213 5566
21 [ 0 .0 1001430 100le30 9408 3603904 99000 983076 146489 3064041 estes 4565213 5566
22 o 0 0 1003430 1001430 94p8  343906.___99000.._._ 9083076__ 146489 _ 3044081 _B5786 __4565211 _ 5566
SUM 4445658 2308685 6756340 20028600 26782940 188160 6878980 1980000 19661520 608808¢0 1715080 91304260 118087
P¥ 2761194  16B4s6]l - 4445655 10482925 14928580 98483 3599972 1036328 10290796 31864888 897983 47788449 62717
STEAV COMM, LINE GROSS CUMM, ELEC, FOOL POOL TOTAL
—— GEMe_a METERED. ... LOSS .o COMM,. casy JOQTAL. . GEN. - STEAM__ ELECT. EMERGY . CAPACLYY. ELECY._ _ NET CNET__
BLOWON USAGE BLOWDN USAGE $ PER STEAM  1000S EXPENSE  COST REVENUE REVENUE  MEVENUE CASH PRESENT
YR 1000LBS 1000LBS  1000LBS. . 1000LBS.. 1000L8B. REVENUE Kwh  FOR Te@ $/KWW (CREDIT) (CREDIT) (CREDITS) . FLOW . wORTH
H [ 0 o - [] '] 0 [} 0 [ 0 0 ] -450289 -425806
Rt Y T T U S, f—e e Q. [ DY I R 0 .- .0 .. -0 . JUREE | IR, 0 . -450289 -402653.. _.
3 2005034 1810324 194710 2005034 3,001 0016932 ] [ [} [} [} 0 [} 0
-4 260 10324 194230 2005034 3.001 6016932 o £ 'y Py 0 0 [} 0
S 2005034 1810324 194710 2005036 3,001 6016932 ° [ 0 [ ] [] 0 [} 0
& 2005034 1810324 194710 2005034  3.001 6016932 ] [} [ 0 [ 0 0 0
7 2005034 1810324 194710 2005036 3,001 6016932 0 0 0 0 0 0 0 0
8 2005634 1810324 194710 2005034  3.001 6016932 ] 0 [ [} 0 0 0 0
9 200S03e 1810324 154710 2005034  3.001 6016932 0 0 0 0 0 0 0 0
10— 2005034 1810324196710 _ 2505036 3.00} 6016932 o - 0 0 0 ] o.. [} [
11 200503¢ 1810324 194710 2005034  3.001 6016932 0 0 ] 0 0 - 0 0 0
12 - 20050234 1810324 194710 2005034  3.00) 6016932 o 0 . ) [} 0 [ 0 0
13 2005034 1810324 194710 2005034 3,001 601932 0 ] ° [ 0 0 0 0
14- 2005034 1810324 194710 2005034 3.001 6016932 .0 0 . 0 0 0 .0. 0 0
1S 2105024 1810324 194710 2005034  3.001 6016932 [} 0 0 ] [ 0 0 0
16— 2005034 —— 1810328 )96710 2005038 2.776 5566663 o 0 y P [} 0 Q [
17 2005034 1810324 194710 2005034 2,776 5566643 [} 0 0 0 0 0 0 0
18.. 2005034 . 1810324 196710 2005034 . 2.776 5564643 .0 - 0 [ 0 0 6... ... _0 - 0 .
19 2005034 1810324 ‘194710 2005034 2,776 5566643 0 0 0 0 ¢ 0 0 0
20... 20050234 1810324 194710 2005034 2.776 5566643 0 0. . .. 0 0 0 N B RN I
21 2005034 1810324 194710 2005034 2,776 55660643 0 0 ) 0 0 0 0 0
22 2005034 3810324 194710 2005034 24118 5566043 P J'} ] 0 ('] (] 0 0
SUM 40100680 362064809 3894200 40100680 11718021 0 0 0 0 ~900579 ' -828458
PW 209886058 2038216 0 [ 0

18950392

20688608

61888571

0 -828458

-828458



201

-

COVMPARISON J.A.21C)

TURBINE-GENEHATOR SIDE UF COLENERATION PLANT

. DEPPEC, ToTaL GROSS
. - " - TCTAL -SINKING T0TAL e e LABOR COAL .. TOTAL__ _ASM__ ___  TOTAL . OWN o _
LCAN FUND OwNING PUNCH SUPPLIES CONSUMP FUEL LANDFILL OPER, OPER,
YR PRINCIPLE INTEREST  PwT PHT EXPENSE INSs  UTIL. ADMIN,  MAINT,  TONS EXPENSE EXPENSE  EXPENSE 1000 §
1 122764 161209 283973 0 - 283913 0 0 0 0 0 0 (] 0 283
2 129823 154150 203973 0 283973 ] [} 0 (] [ 0 ] 0 2823
3 137288 166685 2€3973 TeT00 362673 2180 To00 26800 38720 ° 0 ° 558066 920
.6 .145182 .- 3136791 -. 283973 .__..Ta700.. 362673. 2180U__. .. 7000. .. 24800 .. 38720 L0 0L . 0_.. .558066.._920 ——
S 153530 130443 283973 78700 366673 2180 1000 24800 3s720 [ 0 0 558066 920
6 162358 121615 283973 78700 362673 2180 7000 24800 38720 0 0 0 558066 920
7 171694 112280 2839713 Ta700 362673 2180 7000 26800 38720 0 0 0 558066 920
8 18156¢€ 102407 2839713 78700 362673 2180 T000 24800 38720 0 ] 0 558066 920
9 192006 91667 283973 78700 362673 2180 7000 24800 38720 0 ] 0 558066 920
10 .. 203046. ... .8n927... 283973 __ _ .78700..... 362673 _-. 2180 ._..7000. 24800_. .. 38720 . O .0 ____. B 558066___9%20__ . __
11 218721 69252 283973 78700 362673 2189 7000 26800 38720 ] ° ° 558056 920
12 227¢68 56905 2839713 7a700 362673 2180 "T000 24800 s720 0 0 0 558066 920
13 240124 43849 23973 78700 362673 2180 7000 24800 38720 ° 0 0 558066 920
14 253932 30042 283973 78700 362673 2180 7000 24800 38720 0 [ 0 558066 920
15 26853) 15641 283973 78700 362673 2lao0 7000 24800 36720 0 0 0 558066 920
16— g - — —— 0 78700—-—_ 78700 .. .2180.__ .T000_..24800 .._. 38720. . ... .0 .___._~_O..___ 0. S1e963_. _.593__ _ _
17 -0 0 0 78700 78700 2180 7000 24800 38720 0 0 0 514963 593
18 B | ° ¢ 78700 78700 2180 To000 24800 38720 0 0 ° 514963 593
19 0 0 0 78700 T6700 2180 To00 24800 38720 0 [ 0 514963 593
20 ) 0 o 78700 78700 2180 7000 24800 38720 0 ] (] 514963 593
21 (] 0 78700 78700 2180 - T000 24800 3gr20 0 0 0 514963 593
22 ..o ——_. f6— ——— B ——— 070700 IB200- 2180 T000_—_ 26800 ___ 38720 _ .__ 0 . _ 0 . .0 514963___593
SUM 2803635 1455963 4259598 1574000 5833598 43600 140000 496000 774400 0 0 10859600 16693
PY 1741336 1762299 2803635 823828 3627463 22820 73276 259605 405319 0 0 5736860 9364
STEAM COMM, LINE GRCSS COMM, ELEC, FOOL POOL TOTAL
—— . GENe.s _ __METERED ___ _LOSS.® __ COMM,_.._COST __ TJOTAL _ .GEN.___ STEAM __ ELECTe. EMERGY. .CAPACITY. _ELECT. ___ NET UNET__ _—
BLOWDN USAGE BLOWDN USAGE $ PER STEAM  1000S EXPENSE  COST REVENUE REVENUE  WEVENUE CASH PRESENT
YR  1000LBS 1000LBS  1000LBS 1000LBS  1000LB REVENUE KwH FOR T=G $/KWH (CREDIT) (CREDIT) (CREVITS)  FLOW wORTH
1 0 ¢ 0 ] 0 0 0 ] 0 0 0 6 -283973 -268533
2 . .9 0 0 .. [ 0 [ o. . - 0 0 ] 0 . 0. .=283973 -253932
3 0 0 0 0 0 0 40566 339062 ,0227 567924 569463 1137387 216648 183198
I Y —— P 0 ° 0. 40566 — 339062 ,0227_5€292¢.. . 569463 1137381 216646 173224
H 0 0 0 ] (] 0 40566 339062 ,0227 5€7924 569463 1137387 216648 1638164
6 ° e 0 0 ] 0 40566 339062 ,0227 SE7924 569463 1137387 216648 154907
4 0 0 0 ] (] .0 40566 - 339062 ,0227 S€7924 ~ S69463 (1373t 216648 146486
8 ° ° o 0 ° 0 40S66 - 339062 L0227 567924 S69463  11373e? 216648 138519
9 0 0 0 (] 0 0 40566 339062 ,0227 567924 569463 1137387 216548 130988
V. W S _.6— 0 0 0 - —.0_ 40566 339062__,0227__St7924__ 569463 __ 1131387 _ 216.48 123865
11 * 0 0 (] d (] 0 40566 335062 ,0227 567926 S69463 1137387 216648 117130
12 0 0 0 . [ 0 0 40566 339062 L0227 S67924¢ 569463 1137367 216648 110762 .
13 ° 0 ] 0 (] 0 40566 339062 ,0227 SE7926 S69463 1137387 216648 104739
18 0 [ 0. 0 (] 0 40566 339062 ,0227 567924 569463 1137387 216648 99044
15 0 0 -0 0 0 0 40566 339062 ,0227 S€1924 569463 1137387 216648 93659
16— g 5 0 9 P D__ 405656 __ 308951 _.0146_5¢7924__ S69463 1137381 _ s4312¢ 222216
17 0 0 0 0 0 0 40566 308951 L0166 567926 569463 1137387 543724 210190 -
18 0. ° 0 (] 0 0 40566 308951 0146 567924 569463 1137387 543724 198761
19 0 . [ 0 0 0 40566 30895) L0146 567924 S69463 1137387 543724 187954
20 0 ° 0. 0. 0 0 40566 308951 .0146 567924 569463 1137387 543726 . 177734
21 ° 0 0 ° [ 0 40566 308951 .0146 567924 569463 1137387 543726 168070
22 o Py P 0 0 0__40566 308951 _ ,0146__ 561924 569463 1137387 __ S43726 1568932
SUM _ r 0 e O .0 L L 0 _...... 6570469 113584680 11389260 22747740 = 6054542 2541794
PY [] [] [ 0 [ 2541794

3475971

5945003 5961114 11906117

wESTERN COAL

wlln COST SHAKING

78703713

2541794
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78703713

COFPARISON 1,A.2(C) STEAM SIPE OF COGENERATION PLANT wESTERN COAL "WITH COST SHAKING
DEPPEC. ’ ToToTaL GROSS
e e .. TOTAL SINKING  TOTAL e e [ LABOR COAL ... TOTAL .. ASh . TOTAL OWN o -

LCAN FUND UwNING PURCH SUPPLIES CONSUMP FUEL LAMDIILL  OPER, OPER,

YR PRINCIPLE INTERESY PMT (721 EXPENSE INS. utl, ADMIN, MBINT, TONS EXFENSE LAPENSE EXPENSE 1000 §
1 2718272 365416 643688 [} 643088 0 . [ [ (] 0 0 0 0 643
2 294273 349415 . 643668 [ 643688 0 0 [ 0 0 0 0 [ 643
3 311192 332494 643688 1063810 1707ev8 39200 38142 132000 - 1625662 157377 3270294 92160 5540740 7248

-4 -.—329087-— 314601 _ 5643688 _ 10623810.- 1707498.. 39200... 381424...1320008 .. 1625662._ 1ST377. 3270294 __ 92160 ..._.55640740... 7248 __ _
s 348009 295678 €436886 10638610 1707498 39200 381la24 132000 16256062 157317 3270294 92160 5540740 T248

6 368020 275668 643688 1063810 1707498 39200 381la24 132000 1625662 1573717 270294 92160 5540740 7248

7 389181 256507 643688 1063810 1707498 39200 381424 132000 1625662 1573717 3210294 92160 5540740 T248

8 41155 232129 643688 1063810 1707498 39200 381424 132000 1625662 1S7377 327024 92160 S540740 7248

° 435224 208464 643688 1063810 1707498 - 39200 381424 132000 1625062 157377 327029 92160 5540740 7248

10 460269 3183439 .. 643608 1063810 . 1707496 _ .39200... _381426 .. 132000.. . 1625662__ 1S5T377.__ 3270296 . 92160 __ 5540740 __._7248 _
11 466713 156976 663688 1003810 1707428 39200 381424 132000 1625662 157377 3270294 92160 5540740 7248
12 514699 126988 643688 1063810 1707498 39200 381424 132000 1625662 157377 3270294 92le0 5540740 7248
13 544295 99393 643688 10063810 1707498 39200 381424 132000 1625662 1ST3TT 3270296 92160 5540740 7268
14 575592 68096 643688 1063810 1707498 39200 38le24 132000 1625662 157377 3270294 92160 5540740 7248
15 668688 3%000 643686 1063810 1707498 39200 381424 132000 1625662 157377 3270294 92160 5540740 7248
16— p ° —— 01063810 .1063810_ 39200 381426 . 132000 ...1625662.. 157371.. 327029+ ._92160__.5540760___06604_____
17 0 0 0 1063810 1663810 39200 381424 132000 1625662 157377 3270294 92160 5540740 6606
18 ° ] 0 1063810 1063810 39200 381424 132000 1625662 157377  327029¢ 92160 5540740 6604
19 0 [ 0 1063810 1063810 39200 381424 132000 1625662 157377 3270294 92160 5540740 66064
20 ° (] 0 1063810 1663810 39200 38le24 132000 1625662 157377 3270294 92160 5540740 6604
21 ¢ [ 0 1063810 10638)0 39200 38lae24 132000 1625662 157377 3270294 92160 5540740 60064
22 Y o 0—--1063810__1063830 39200 .. 381424 132000 1625662_. _157377___ 3270294 __ 921605540740 ___ 6606 ___
SUM 6355755 3300261 9655316 21276200 30931516 784000 7628480 2640000 3251320 - . 65405880 1843200 110814800 141746
PY 3947121 2407934 6355055 11135916 17490971 410344 3992730 1381770 17017358 34233296 964727 58000223 T7549)
STEAM coum, LINE GROSS ' COMM, ELEC, FOOL POOL TOTAL
—~——— GENe—+——- - HETEREP—— L0S$_» oMM, COST_ ..._TOTAL __GEN, STEAM. _ ELECT+.ENERGY . CAPACIIY . ELECTa  NEX NET
BLOWDN USAGE BLOWDN USAGE s PER STEAM  1000S EXPENSE COST REVENUE REVENVE  WEVENUE casn PRESENTY
YR  lo00L8S- 1000LBS - 1000LBS - 1000LBS 1000L8 REVENUE Kwk FOR TG $/KwH (CREDJT) (CREDIY) (CREDITS) . FLOW .. ... WORTH __ ... ..
0 0 [] 0 ] [] ] - 9 [ 0 0 0 -643688 -608608
2 e @ e @i B . . 0 - 0-. . O . - o o - 8 . ..-0 .. 0. -643688 . -575592_..___ ._
3 2005034 1810324 194710 2005034 3.446 7248238 0 e 0 [ 0 0 [} 0
42005034 ——-1810324 194710 240503¢ 3,446 7248234 P P P P 0 0 0 Q
S 2005034 1810324 194710 2005034  3.446 7248238 0 0 0 0 0 ] 0 0
& 2005034 1810324 194710 200503¢ 3.446 7248238 0 0 0 0 0 0 0 (]
T 2005034 1810324 194710 2005036 3,446 7248238 0 0 0 0 ] ] 0 0
8 2005034 1810324 19s710 2005038  3.446 7248238 ° 0 0 0. 0 0 0 0
9 2005034 1810324 194710 2005036 3,446 724p238 0 0 0 ° (] 0 0 (]
10- — 2005024 1810324196710 2505034 3.446___.T248238______ o . 0 0 0 0 0 0 0
11 2005034 1810324 194710 2005038  3.446 7248238 0 0 ° 0 0 0 [ 0
12- 2005034 1819324 194710. . 2005036 3.4646 7245238 0 0 - ° 0 0 - 0 0 0. -
13 2005034 1810324 194710 2005034 3,446 T26p238 0 0 [ [ 0 [ 0 0
14 2005034 1810324 194710 2005036  3.466 7248238 ] [} 0. -.0 - 0 . B T . 0 .0,
1S 20050234 1810324 194710 200503¢  3.446 7248238 [ ] [} 0 0 0 0 [}
162605034 1810324194710 200503¢__ 3.140 . 6604550 ° P 0. Py 0 0 a 0
17 2005034 1810324 194710 200503¢ 3,140 6604550 ° 0 0 ° 0 ] 0 (]
18 2005034 1810324 194710 - 2005034. 3.140. 6604550 Q- 0 .- ° 0—- 0._. - 0 U - 0. .
19 2005034 1810324 194710 200503¢ 3.140 6604550 0 0 [ 0 0 0 0 0
20- 2005034 1810324 194710.. . 200503¢ 3.140 6604550 . 0 [ 0. 0 e - 0L 0 _ o ...
21  200503¢ 1810324 194710 200503 3,140 6604550 0 ° 0 0 ° 0 [ [
222005034 1814324 196710 2505034 3.140 6604550 0 o 0 .\ 0 ] 0 Q2
SUM 40100680 3620648g 3894200 40300080 140458940 [} [} [ I 0 -1287375 -11684280.. .
PW 20988608 18950392 2038216 20988608 74306915 0 0 0 0

-1184280 -1184280
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COMPARISON 1.,R.2(C)

TOTay CUGENERATION PLANT

78/03/13

WESTERN COAL wlTh COSY SHAKING

OEPREC. N T07abL GROSS
s e e e e . TCTAL SINKING .. TOTAL _. .. . e wee —— e —. LABOR COAL TOYAL.... ASPM__ __  TOTAL._.. OWN e___
LCaN FUND QwNING Pukch SUPPLIES CONSUMP FUEL LANDEILL  OPER, OPER,
YR PRINCIPLE INTEREST  PrTY FuY £ XPENSE INS. utlg, ADMIN,  MAINT, TONS LAPENDE LXPEANSE  EXPENSE 1000 §
1 401023¢ 526625 927661 0 927661 0 ] 0 (] [} [} [] 0 927
2 426596 503565 9z 76el 0 927606} 0 0 0 0 [ [ I 0 0 927
3 448401 479180 92766) 1142510 207v171  s)3a0 38Ba2e 156800 1664382 157377 3270294 92160 6098806 8168
&... ATA26% - . 453392 . 927661 1142510.._. 2070171 - 41380. . 3J8Ba2a .. 156800 . 1664382 1573717 3270294, 92160___6096806__ B8168__ _
S 501539 “26121 927601 1142510 2070171 41380 38Ya2e 156800 1664382 157377 3270296  S2160 6098806 Bl68
[ 530378 397283 927661 1142510 2070171 41380  133842s 156800 1664382 157377  32702Y4 92160 6098806 8168
7 560875 366786 927661 1142510 2070171 41380  J8ba2e 156800 - 1664382 157377  32702Y¢ 92160 6098806 8168
8 593125 334536 9276613 112510 2070171 41380  J8Ba2s 156800 1664382  1ST3T7T 327029 92160 6098806 Bl68
9 627230 300431 927661 1142510 2070171 43R0  JBBa2e 156800 1664382 157377 3270296 92160 6098806 8168
30 . 663295... 264365 . ..927661.... 1142510._. 207ul7).. 41380 . J8ba2e. 156800 1664382 _ 157377 3270294 __ 9260 _._ 6698806 8168
1) 70143 226226 927e61 1142510 2070171 41380 J8ba2s 156800 1664382 157377 327029¢ 92i60 6098806 6158
12 783767 185893 927661 1142510 2070171 41380 38ba2s 156600 1664382 1S7317 3270294 92160 6096806 68168
13 784416 1643242 927661 1142510 2070171 41380  38ba2s 156800 16642382 157377 3270294 92l60 098806 8l66
16 829523 98138 927661 1142510 2¢70171 1380  388e2s 156800 1664382 1573717 3270294 92160 6098806 8168
15 817221 50440 927661 1142510 2070171 41380  38842s 156800 1664382  1S737T 327029 92i60 60968806 8168
Vo B 0-_.1142510__ 1142510...61380.. 3Bba26._ 156800_.. 1664382 . 157377._..32702%4 _._92)60. 6055703 __T198
17 0 0 0 1142510 1142510 41380 J8bs24 156800 1664382 1S7317 3270294 92160 6055703 7198
18 0 0 [ 1142510 1142510 41380 JBB424 156800 1664382 157377 327029¢ 92160 6055703 7198
19 [} [} [ 1142510 1142510 41380 388424 156800 1664382 157377 3270296 92160 6055703 7198
20 ° [} 0 1142510 1142510 41380  38Us2s 156800 1664382 1S7377  32702% 92160 6055703 7198
21 0 0 0 1142510 1142510 ¢1380  38842e 156800 1664382 157377 327029 92160 6055703 7198
22 0 P 0.-._-1142510_ _.1142510__ 41380 38b424.._.156800._ 1664382 _ 157317.__32702%4__92160__ 0055703___ 7198
SUM 9158690 4756224 139149]16 22650200 36765114 827600 7768480 3136000 33287640 65405850 1843200 121674400 156439
Py 5688457 3470233 9158690 11959745 21118635 433164 4066005 1641376 17422678 34233296 964727 63737083 84855
STEAM COMM, LINE GROSS COmM, ELEC, FOOL POOL TOTAL
—~ -GENe & —— . METERED.——.L0SS * . COMM, . COSY.__ _.TOTAL ... GEN.—-... STEAM . ELECT. ENERGY_ CAPACITY _ELECT,__ NET_ _ ... NET __
BLOWON USAGE BLOWDN USAGE $ PER STEAm 10005 EXPENSE  COST REVENUE REVENUE MEVENUE CASH PRESENT
YR 1000L8S 1000LBS  1000LBS 1000LBS 1000L8 REVENUE Kwk FOR Te6 $/KWwH (CREDIT) (CREDIY) (CREVLITS) FLOW SORTH _ . .
[} 0 0 0 0 0 0 0 [} [} [ 0 =927661 -a77221
2 - e - I S 6-v o - - O ... 0. - 0 . 0 -0 .0 - [} o .... . 0. =927661. -829521) .
3 2005034 1810324 T194710 20050306 3,406 7248238 40S66 339062 ,0227 567924 569463 11373087 216648 183195
4 --2005034 ———1810324— 1947302005038 3.446.__7268238 _ 40566 - 339062__..0227 - 567924 569661 __ 1137381 210648 173234
5 2005034 1810324 194710 200503¢ 3,446 7248238 405686 339062 L0227 S67924 569463 1137387 216648 163014
6 2005034 1810324 196710 200503¢  3.4406 7248236 40566 339062 L0227 57924 569463 1137307 216648 154907
T 2005034 1810324 194710 2005036 3,446 7248238 40566 339062 L0227 567924 569463 1137307 216646 146484
8 2005034 1810324 194710 200503¢ 3,466 7248238 40566 339062 ,0227 5€7924 569461 1137387 216648 138519
9 2005034 1810324 194710 2005034 3,446 7248238 40566 339062 ,0227 S67924 569463 1137387 216648 130988

10— -.2005034.._.. 1810326 —

196710 2905034 _3.446. 7248238 40566 ___ 339002 _.

«0227 _5€1924__.569463 _ 1137387 21,648 123865

11 2005034 1810324 194710 2005036 3,446 7248238 40566 339062 ,0227 567924 569463 1137387 216648 117130
12 2005034 1810324 194710 2005034  3.446 7248238 40586 339062 ,0227 - 5€792¢ 56946 1137387 216648 . 110762
13 2005034 1810324 194710 2005034 3,446 7248238 40S66 339062 ,0227 567926 569463 1137387 216648 106739
14 . 2005034 1810324 194710 2005034 3,446 T268238 40566 339062 .0227 S5€7924 569463 1137387 2160648 99044
15 2005034 1810324 194710 2005036 3,446 7248238 40566 339062 ,0227 S5€7924 569463 1137387 216648 93659
16 2005034 1815324 194710 2005038 _3alaf__ 6004550 _40566_ _ 308951 _ 0146567924 _ 569463 __ 11373681 __ Se3226 222276
17 2005034 1810324 194710 2005034 3,140 6604550 40566 308951 L0146 567924 569663 1137387 543724 210190
18 2005034 1810324 194710 200503¢% 3,160 6604550 40566 308951 L0146 567924 569463 1137387 543724 = 19876)
19 2005034 181032e 194710 2005034  3.)40 6604550 40566 308951 L0146 567924 569463 1137387 543724 187954
20 2005034 1810324 194710 2005034  3.140 6604550 40566 300951 L0146 567924 569463 1137387 543724 177736
21 2005034 1810324 194710 2005034 3.140 6504550 40566 308951 .0146 567924 S69463 1137387 543726 168070
22 _2005036____1B10324._...196710 2005034 ____3.1e0 _ 6504550 _40S6A ___I0B951 _.0146 567924 569463 _ 1137387 543724 156932
SUM 40100680 36206480 3894200 40100680 . 140658940 _ . . 6570469 . 113508480 113689260 22747740 47671686 1357514
PM 20988648 18950392 2038216 74306915 367597 1357514

20988608

5945003 5961116 11906117

1357514



3.3.7

OOST BENEFIT OOMPARISON II.A.2(b)

Eastern Coal vs. Western Coal
i =5 3/4%, n = 15 years
PTION I - ADD-ON CUSTOMERS

Expense - Normal Cogeheration Expansion

Item Expansion Add-on's Elec. Gen. Steam Gen.

Capital Budget - 1978 ~ $14,829,760 $1,359,640 $2,634,240 $16,917,800

Escalated - 1979 S 15,867,845 1,485,640 2,818,635 18,102,045

Cost Sharing . A

DCE -0- -0- 15,000 324,800
Legisl. 11,422,190 -0- -0- - 11,422,190
*Add-on -0- 20,160 - =-0- -0-

Total Cost Sharing $11,422,190 $ 20,160 §$ 15,000 $11,746,990

ILoan (U of M) $ 4,445,655 $1,465,455 . $2,803,635 $ 6,355,055

Capital Recovery - ‘ $ 450,300 | $ 148,435 $ 283,980 $ 643,704

Depreciation. - 1,001,430 __ 35,500 ' 78,700 1,063,810

Total Owning $ 1,451,730 $ 183,935 $ 362,680 $ 1,704,514

Owning Surcharge ) -0- '$ _ .56648 | -0- - =0-

($ per 1000°1bs.) . C B

Operating Expenses ‘

(End of 1981) . ‘ . . - :

Insurance . $ 9,408 -0- $ . 2,108 $ 39,200

Purchased Utilities 343,904 $ 10,671 7,000 381,424

Administration : - 99,000 4,830 . 24,800 132,000

Labor,Supplies,Maint. 983,076 12,860 38,720 - 1,625,662

Fuel-Community = 5,364,286 492,860 - -0- 3,043,812

Fuel-Generator -0- -0 ' -0- 243,750

Ash Handling . 74,098 13,889 —0- 92,647

Turbine Steam Purch. -0- . -0- 510,354 -0-

Total Operating $ 6,874,592 $ 535,110 '$ 582,982 $ 5,558,495

Gross aning:andioperating $ 8,326,322 $' 719,045 - $ 945,662 $ 7,263,009

Community Steam Charge .

($ per 1000 1bs.) '
**niversity 2 $ 4.152708 - : S - $ 3.36785
*x*Add-on Cust. -0- - ' - 3.93433

Gross Elec. Prod. Cost . A

($/KWH) - - $ .02112 -

* Add-on customers provide out-of-pocket éxpenses for metering.

**See "'Steam Charge Allocation' calculation.
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Expense Normal Cogeneration Expansion
Item . Expansion Add-on's Elec. Gen. Steam Gen.
Revenue - Steam- ‘ :
University $ 8,326,304 - - $ 6,752,654
Add-on Cust. -0- - - 1,277,477
T-G. . -0- - - 510,354
Total Revenues $ 8,326,322 -0- =0~ $ 8,540,485
Revenues - Elec. o0 o
Capacity =0- -0- . $ 579,340 - -0-
Energy N -0- ~0- © 626,850 -0-
Total Revenues -0- -0- $1,206,190 - -0-
Net Cash Flow -0~ -0- '$ 260,528 $ 387,231



- STEAM CHARGE ALLOCATION

. Gross Owning and Operating o $5,558,495
. (Cogeneration less T-G) , ' 535,110

: 1,704,514

183,935

$7,982,054

4619 x 44,775,000 )
181,926 x 2000 x 8890

Turbine Steam Cost = $7,982,054(

¢

= 510,33

: 7,982,054 - 510,354 - 103,935 - 535,110
U of M Steam Cost = 5005, 034 :

= $3.36785/1000 1bs.

535,110 + 183,935

Add-on Surcharge = 2,005,034 + 324,700

(Steam Total)

= $ .308638/1000 1bs.

Surcharge = 385,95 - 5 05664767
(Tunnel) !
less .308638
! $ .2578387
Total Add-on Steam ‘= $3.36785 + .308638 + .2578387
and Tunnel .

Charge = $3.93433/1000 1bs.
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CCST BENEFIT COMPARISON Ii.A.Z.!b!
STERN COAL VS. WESTERN COAL

cit

1 =953 n = 15 years
. INCREMENTAL COSTS (STEAM SIDE OF PLANTS)
N/ SION WITH OPTION 1 __ : COGENERATION EXPANSION WITH OPTIOR I
Total EXFENSES NON-SHARED SHARED EXPENSES — NON-SHARED
Main . ] . Augsburg Main : Augsburg Elec.
Tunnel St. Mary's Fairview " Augsburg Pri & Sec Tunnel St. Mary's Fairview Augsburg Pri & 3Sec Generation
Capital Budget - 1978 41,359,640 $431,760 $1,359,640 $431,76C -0~
Escalated Budget - 1979 1,454,815 461,983 1,454,815 461,963 -0-
Cost Sharing -~ LOE 16,800 0= 16,800 . : -0-
~ Legis. D= 0= 0= =0w =0~
~ St. Mary's -0- ($ 6,720) out-of-pocket expense -0~ 0= ($ 6,720) out-of-pocket expense -0- <0~
- Fairview 0= 6,720) out~-of-pocket 0= =0~ 6,720) oute-of-pocket -0- -0~
- Augsburg -Ogb 6,720)" -0- -ogb ($ 6,720)" -0- -0~
-Uof M 10,640 =0~ 10,640 =0~ -0-
Total & 27,550) (& 27,40) . -0- 0=
Total Loan 1,427,375 $461,983  $1,427,375 $461,983 -0-
Capital Recovery © o $ 1bk,579 $ 75,369 $ 36,253 $ 32,957 $ 46,79 $ 1kb 579 $ 75,369 $ 36,253 $ 32,957 $ 46,794 -0-
Depreciation (20 year) 35,468 18,489 28,894 8,085 11,268 11,268 18,489 - 8,89 ,085 11,268 ~0-
(1)Total Tunne). Owning $ 180,047 $ 93,858 $ 45,147 $ L1042 $ 58,062 $ 180,047 $ 93,858 $ 45,147 $ 41,042 $ 58,062 -0-
Tunnel rati ) enses : . :
Insurance 0= 0= <0~ ~0- -0= -0~ ~0- -0 0= -0~ ~0-
Furch. Utilities $ 1lo,6n $ 5,563 $ 2,676 $ 2,432 ~0- $ 10,6N $ 5,563 $ 2,676 $ 2,432 -0~ -0-
Adininistration 4,000 2,085 1,003 912 ~0- 4,000 2,085 1,003 912 -0- -G
lavor, Supplies, Maint. 9,680 5,046 2,427 2,207 0= 9,680 5,046 2,k27 2,207 -0~ o =0-
Totnl Tunnel Operating $ 24,35 $ 12,694 $ 6,106 $ 5,551 $ -0- . $ 24,351 $ 12,494 €,106 $ 5,55 -0- -0-
Toinl Ownine & Uperating 204,398 106,592 51,253 46,593 58,062 204,398 106,55 51,253 46,593 -
(2} an . & Opereting Surcharge ; ) . .
($ per 1000 1bs) -6295 .32816 ".15785 14349 L8645 .6295 .32616 " .15785 14349
Augsturg Pri Add-On
Operating Expense . . ’ .
Insu~ance 0= 0= «0= - -0~ «Da
Purch, Utilities =0~ 0= -0~ 0= =0=
Adninistration =0- 830 . =0= . . 830 =0~
Tibor, Supplies, Maint. -0 3,000 ‘0= ) 3,000 =0~
Total Augsburg, Steam Operating . -0 -0- -0~ . -0- $ 3,830' -0- : o -0~ . ~O-, :$ 3,83 -0--
Gross Augsburg Add-On Costs ~0- " 0= -0~ ~0- - 61,892 -0- -0- -0- -0~ 61,892
Owning & Operating Surcharge :
($ per 100G 1ba) ~0- -0- 0= 83619

-0- .83619 ~0- -0- -0- -0-



COST BENEFIT COMPARISON II.A.2.(b) (Cont'd)

EASTERN COAL VS, WESTERN COAL
1=5375‘ n = 15 years
INCREMENTAL COSTS (STEAM SIDE OP PLANTS)

NORMAL EXPANSION WITH OPTION I COGENERATION EXPARSION WITH OPTION I
Total SHARED EXPENSES NON -SHARZD SHARED EXPENSES NON-SHARED
Main ’ Augsburg Main . Augsburg . Elec.
Tunnel St. Mary's Fairview Augsburg Pri & Sec Tunnel St. Mary's Fairview Augsburg Il & 3ec. Generation
Flant Operating .
Community Fuel $ 868,495 452,783 $217,776 $197,975 -0- $ 510,357 $266,047 $127,973  $116,337 -0- -0-
T-G Fuel -0~ -0- -0- -0~ -0- -0~ -0- -0- -0- -C- -0-
Commugity Ash . 12,129 © 6,323 3,041 2,765 ~0- 16,177 8,433 4,056 3,688 ~0~ -0-
T-G Ash -0- -0- -0- «0- -0- -0- -0- -0- - -0- -0-
Turbine-Steam : ~0- -0- -0-, 0~ -0-~ -0- -0- -0- - -0- $ 18,112
Total Plant Operating - ¢ 8bo,624 $459,066 $220,817 $200,740 -0~ $ 526,534 $274 ,480 $132,029 $120,025 0= $ 18,112
(2)Flant Uperating Surcharge . : ) .
($ per 1000 1bs) 37719 .19704 L0978 .08616 -0~ (4) .22098  (5) .11519 .05541 .05037 -0- -0-
[ Ease University Charge
w ) ($ rer 1000 1bs) 4.15300 © 4,15300 4.15300 4.15300 <0- 3.37290 3.37290 3.37290 3.37290 ~0- -0-
Crouss Zteam Cost Surcharge R
($ per 1000 1bs) 1.00749 .52520 .25263 22966 «0- .85048 .hl33s5 .213259 .19387 =0~ -0-
Gross Steam Cost ’ 5.16050 L .67820 L 40563 4.,38266 ~0- 4,22338 3.81630 3.586200 3.56680 <0- -0-

Augsturg Surcharge for
Distribution Add-On
(St. Mary's to fugsburg
end Augsburg Reconnect) -0~ © =0- ~0- «0- .83619 -0- ~0- -0- .83619 -0- -0-
Gruss Augshury Steam Cost
-0-

($ per 1000 1bs; -0- -0- -0- 5.21885 -0~ -0- -0- 4.20299 -0- -0-



COST BENEFIT COMPARISON IT.A.2.(b) (comt.)

EASTERN COAL VS. WESTERN COAL

= (STOAN STOE O PLANTS),
NORMAL PLANT EXPANSION WITH OPTION I . COGENERATION EXPANSION WITH OPTION I
. INCREMENTAL EXPENSE SUMMARY (AlGSBURG AMORTIZES . INCREMENTAL EXPENSE SUMMARY (AUGSBURG AMORTIZES
- ITS PRIMARY & SECONDARY DIST. CAPITAL) ITS PRIMARY & SECONDARY DIST. CAPITAL)
Cost Item . Tunnel SHARED EXPENSES AUGS. DIST. Tunnel SHARED EXPENSES AUGS. DIST, Elec.
(Incremental) Surcharge St. Mary's Fairview Augsburg  Dist. .Total Surcharge St. Mary's Fairview Augsburg Dist. Total Gen.
Owning c $ 180,047 $ 93,858 $ 45,147 § L1,0u2 $58,062 $ 92,232 $180,047 $ 93,858 $ 5,147 § L1, 042 $58,062 $ 99,104 -0-
7:.nn21 Operating 24,351 12,69 6,106 5,551 -0- 5,551 24,351 12,694 6,106 5,551 -0- -0- -0-
Flant Operating 880,624 459,066 220,817 200,740 - =0- 200,740 526,534 274,480 132,029 120,025 -0- -0- -0-
Augsburg Operating -0~ -0- -0- -0- 3,830 3,830 -0~ -0~ -0- ~0- 3,830 3,830 ~0=
Turbin€é Gen. -0- -0~ -0- -0- -0- -0- -0- -0- -0- -0- -0- =0- $ 58,926
Total Oming-Operating $1,085,022 $5€5,618 $231,4k0  $247,333 $61,892 $302,353 $730,932 $381,032 $183,282 $116,618 $61,802  $102,934 § 55.925
)-H-l (6)3ross Steam Surcharge
I ($ per 1000 1lbs) ~ 1.00749 .5252 .25263 .. .22966 .83619 1.06585 .85048 .kh33s .213259 .19387 . .83619  1.03006 -0-

Unjversity Base Cost i ’
($ per 100(() ]).bs) 4.15300 "4,1530 4,15300 4,15300 -0- 4.15300 3.37290 3.37290 3.372900 .3.37290 =0~ 3.37290 0=
See I.A.2(b )

tiross Steam Charge

($ per 1000 1bs) $ 5.16050 $ L.6782  $4.40563 $L.38266 -0-  $5.21885  $4.22338  $3.81630  $3.586200 $3.56680 -0-  $4.40296 -0-
INCREMENTAL EXPENSE SUMMARY (ALL DISTRIBUTION INCREMENTAL EXPENSE SUMMARY (ALL UYSTRIBUTION
) ADD~ON COSTS ARE SHARED) ADD-ON COSTS ARE SHARED)
Owning $ 180,047 $ 93,858  § b5,147 $ b1,0k2 -0- -0- $180,047  $ 93,858 § U5,147 $ L1,0k2 ~ -0- -0- . -0-
Add~on (Augsbirg) 46,794 2h,394 11,735 10,667 -0- ~0- 46,794 2k,394 11,734 10,667 -0- -0- -0~
Tunucl Operating - 24,351 12,694 6,106 5,551 =0~ -0- 24,357 12,604 6,106 5,551 -0~ . =0- ~0-
Plunt Operating 880,624 k59,C66 220,817 200,740 -0- -0 526,534 274,480 132,029 120,025 -0- 0= _ 0=
Augsburg Operating . -0- -0- -0- -0- ¢ 3,830¢ 3,83 -0- -0- -0~ -0- $ 83 $ 3,83 -0-
Turbine Gen. =0- -0- =0- =0- =0~ ~0~ -0- -0- -0~ -0~ =0- -0= $ 56,287
Total Owning & Operating $1,131,816  $565,618  $263,80 $258,000 . § 3,830 § 3,830  $777,732  $405,k26  § 195,006 $177,285 $ 3,830 § 3,830 §$ 56,267
Total Steam Surcharge . ’
($ per 1000 1lbs) ; 1.15159 .6003 .28876  .26250 ,051700  .05170 99460 51850 .2ugh00  .22670 051700  .05170 ~0-
University Base Cost : S e
(¢ per 1000 lba) 4.15300 4,1530 4,15300 4.15300 -0- ~0- _3.37290 3.37290 3.372900 _3.37290 -0- 0 _ ~0-
Gross Steam Charge .
($ per 1000 1ts) $ 5.30460 $ 4.7533  $L4.44176 $4.b1550 -0~ -0 $4.36750  $3.89140  $3.622300 $3.59960 -0- -0-- -0-

Augsburg Operation
($ per 1000 1bs) -0- -0~ -0- 05170 ~0- -0- -0- -0- -0- .05170 -0- -0- -0-

Gross Augsburg Cost
($ per 1000 1bs) -0- -0- -0-  $h.46720 -0~ -0- -0- -0- -0-  $3.65130 ~0- -0- -0-



STT -

Jtem
(Incremental)

Stean Revenues
a., Community Usage

. b, Community Loss
c. Community Blowdown
d. Turbine Generator

fctal Steam Revenues

Gross Plant Owning & Operating
%et Plant Income
(Steam Generation)

Item
(Incremental)

Steam Revenues
a., Community Usage
b. Community Loss
¢. Commmity Blowdown
d. Turbine Generator

Total Steam Revenues

Gross Plant Owning & Operating
(Steam)

Net Plant Income
(Steam Generation)

COST" BENEFTT COMPARISON ITA.2(b) (Cont'd) ' " - ' -

EASTERN COAL VS. WESTERN COAL

.1=53

n = 15 years

NORMAL PLANT EXPANSION WITH OPI'I(!V I
. TRCREMENTAL SUMMARY (AUGSBUPG AMORTIZES)
TTS PRIMARY AND SECONDARY DISTRIBUTION CAPITAL)

COGENERATION EXPANS1ON WITH OPTION I
INCREMENTAL SWY (AUGSBURG AMORTIZES
ITS_PRIMARY AND SECCNLARY CISTRIBUTION CAPITAL)

] B ) Augsburg . . . ) Augsburg Elec. .
St. Mary°'s Pa.irviev Agsburg Dist. Total St. Mary's Fairview Augsburg Dist. Gen. Total
$74,604 $323,708 $292,757 $ 55,851 1, 386 %6 $5682,947 $263,500 $238,259 " $ 55,857 § -0 $1,140,563
54,075 2L g5 22, 151 4,224 04,935 44,113 19,940 18,019 4,224 =~O- 86,296
23,176 10,499 9, 488 1,80 u.,m 18,906 8,546 7,722 1,810 -0- 36,984
0= -0 ~0- ~0- =0- ~0= -0- -0- -0- 58,844 58, Bl
$791,854 $358,702 $324,386 $ 61,801  $1,536,833 $645,966 $291,986 $264 ,000 $61,801  § 58,8 31,322,687
$791,854 $358,702 $324,386 $ 61,891~ $1,536,833 $645,966 $291,986 $264,000 $ 61,801  $ 18,112  $1,281,955
-0 -0- -0- -0 ~0- -0- -0~ -0- ~0- - -0- $ bo,732
INCREMENTAL SUMMARY .~ INCREMENTAL SUMMARY ..
(ALL DISTRIBUTION ADD-ON COSTS ARE SHARED) (ALL DISTRIBUTION ADD-ON COSTS ARE SHARED)
ugsburg . Augsburg Elec.

St. ‘s Fairview Augsburg Dist. Total St, Mary's Fairview Augsburg Dist. _Gen. _Total
$726,076 $326,363 $294,951 $ 3,u54  $1,350,844 $59'o k19 $266,152 $240,450, $ 34k § -0- $1,104,475
54,943 24,696 22,307 26 102,207 4,981 20,140 18,185 - 261 20- 185,774
23,548 10,585 9,560 112 43,805 19,278 8,631 7,793 . 12 -0- 35,814
-0- -0- -0- ~0- -0- -0- -0- -0~ 56,287 56,287
$604,567 $361,544 $326,818  $ 3,827 41,496,856  $658,678 $294,%3 $266,528 ¢ 3,R7 . $ 56,287  $1,382,350
$804,567 $361,§i6'0 $326,818  §. 3,827 42,496,856 $658,678  $294,923 $266,428 $-3,%27 $18,1n2 $1,241,968
$ - $ -o- $ -0 $ o 8 -0 ) $ 1h0,382

$ -o- $ -o- $ -o- $ 0o -o-



OOST BENEFIT COMPARISON II.A.2(b) - (Cont.)
- 1=25 3/4%, n = 15 years

| TURBINE-GENERATOR SIDE
. (AUGSBURG AMORTIZES ITS PRIMARY & SECONDARY DISTRIBUTION)

Elec. Gen. Revenues (Incremental)

a. Capacity ‘ - '.1 5 , | _ | $ 9,877
Tott)al grllzggyGen Revenues R o ‘ %:_272)%
Incremental Operating . P $58,844
Net Gain (Ead of 1981) e - $ 9,959

A TURBINE-GENERATOR SIDE
(AUGSBURG ADD-ON IS COST SI-IARED BY PAR'I'NERS)

Total Elec Gen Revenues (Increnental) $68,803
Incremental Operating . ' o $56,287
Net Gain (End of 1981) | B $12,516
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G.m!m:Ov/ning & Opérating
Revenues.

LTT

Annual Gain

Gross Owning & Operating
Revenues
Annual Gain

SUBMARY - CUST EENEFTT COMPARISON i1.A.2(b

NORMAL PLANT EXPANSIGN WITH
COPTION I (AUGSBURG AMORTIZES

.

COGENERATION. EXPANSION WITH
CPTION 1 (AUGSBURG AMORTIZFS
ITS PRIMARY AND SPODNDARY) -

$ 216,712 "$12,516 $ 229,228

ITS PRIMARY AND SBOONDARY
Normal Fxpansion Elec. Gen. . —__ Steam Gen.
Base Cost  Incremental Base Cost Incremental ] Base Cost  Incremental . R
(1.A.2(b)) 11.A.2(b) Total (1:A.2(b)) II.A.2(b) ' Subtotal I.A.2(b) I1.A.2(b) . ~ Subtotal ’ Total
-$8,326.322  $1,536,833 $9,863,155 §$ 920,675 $58,644 $ 079,519 $7,248,253 $1,281,955 $8,530,208 , $9,500,727
8,326,322 1,536,833 9,863,833 1,137,387 68,803 1,206,190 7,248,253 1,322,687 . 8,570,940 9,777,130
-0- -0- -0- $ 216,712 $9,95 $.226,671 -0- $ 40,732 $ 40,732 $ 267,403
SUMMARY - COST EENEFIT COMPARISON II.A.2(b)
~ EASTERN (DAL V5. WESTERN COAL :
NORMAL PLANT EXPANSICN WITH C ' © COGENERATION EXPANSION WITH
CPTIN I (ALL DISTRIBUTION _ OPTION I (ALL DISTRIBUTICN
ADD-ON_COSTS ‘ARE -SHARED) . . ADD-ON QOSTS ARE SHARED) .
Normmal Expansion . -Elec. Gen. Steam Gen.
Base Cost Incremental . Base Cost Incremental Base Cost  Incremental .
(1.A.2(b)) II.A.2(b) Total . (I.A.2(b)) II:A.2(b) Subtotal . I.A.2(b) I1.A.2(b) Subtotal Total
$8,326,322 ' $1,536,833. $9,863;155 $ 920,675 $56,287 § 976,962 $7,248,253 $1,241,968 $8,490,221 $9,467,183
8,326,322 1,536,833 9,863,155 .. 1,137,387 . 68.803 1,206,190 7,248,253 1,382,350 8,630,603 9,836,793
-0- -0- -0- -0- $ 140,382 $ 140,382 $ 369,610



1I.

III.

Iv.

~Normal Expansion Capital

A. SIMPIE OOST BENEFIT -ANALYSIS - OPTION I

Payback Period of Total Cogeneration with Option I

$ 4,445,655
10,624,145

Cogeneration with Option I

10,624,145 - 4,445,655 .
(260,528) + 387,231)

Payback Period

9.538 years -

Payback Period of Turbine Generator

; . _ $2,803,635
Payback Perlod = ——%0—,%_2_8—
= 10.76 years - '
or Payback Period = —$g—é—48-9,—3% = 4.33 years
(Steam Savings A } a
Allocated )

Minimum Acceptable Rate of Return

(10 624,145 + 2, 803 635 + 1,465 455)CRF ; + (5,,558,495 + 582,982
+ 535, 110) - (7, 263 009 + 945 622 + 719, 045) + (1,206,190 + 8, 540 ,485)

= (4,445 GRS)CRFhs + 6,874, 502 - 8,326,322

i _ 2,251 089 _ 4
CRF‘ls‘ 575 . 2155

MAR = 21%

Return.on Investment - Total Cogeneration

D S
ROI = g35 = 10.48%
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VI.

VII.

Return on Invesbnent —~ Turbine Generator

1 .

ROI=-]3;7—6-X100
ROI = 9.29%

Benefit-to-Cost Ratio (B/C) - Total Cogeneration ’

DWF = 9.8729

Normal Expansion

DW of Stéam Operating
PW of Steam Revenue :

" PW of 15 years

Cogeneration Expansion

PW of Steam Operating

- PW of Gen. Operating

PW of Steam Revenue
PW of Gen. Revenue

PW of 15 years

$30,310,671 - 14,332,786
10,624,145 - 4,445,655

B/C Ratio . =

2.586

Benefif-—to—Oost Ratio - Turbine-Generator

$11,908,593 - 5,775,723
2,803,635

B/C Ratio =

'2.1946
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($67,872,159)
82,204,945

$14,332,786

($60,161,553)

( 5,755,723)

84,319,354

11,908,593

$30, 310,671



O II.

B. OOST EFFECTIVENESS ANALYSIS

Rate of Return on Investment (Turbine-Generator)

n = 08 | T.2725)(260,528

| 15
Total 15 year Savings = (260:528)(1.2725)(1.2725° - 1)
~3457
= $34,659,845
* . 1/15
34,659,845

Rate of Return ' (—2—:—@3—?@—5) 1

= 18.25%

Payback Period (Turbine-Generator)

2,803,635

y (1.2725 - 1) + #] ;
“Iog 1.2725

n = 4.96 years
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NOTES (II.A.2(b))

Typical Owning Share:

e 169,265
St. Mary'-s. $180,046 Xm = $93,858

Typical Owning & Operating Tunnel Unit Surcharge:

.. $204,398 (169,265
St. Mary's: 700 \324°700

) = $.328/1,000 1bs

Typical Plant Operating Surcharge:

' $880,624 169, 265
St. Mary's: (2,005,034 + 324.700) 324 700 $.19704/1,000 1bs
Plant Operating Surcharge:

$526,534 - 11,704(®)
2,005,034 + 324,700

= $.22098/1,000 1bs -

a. Total Turbine Steam Cost:

1,619 x (40,566,000 + 4,209,000) .
T 181,937 x 8,800 x 3,000~ * $(7,248,253 + 526,534) = $497,072

Incremental Turbine Steam Cost. = $497,072 - 485,367 = $11,704
Typical Plant Operating Share

1. ($526,534 - $11,704) (169,265 _

Steam Charge is not calculable by dividing Total Owning and Operating
by total steam since University steam and University steam plus add-on
steam are different ratios.
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3.3.8

OOST BENEFIT COMPARISON III.A.2(b)

Eastern Coal vs. Western Qoal

PYROLYSIS -
i =5 3/4%, n = 15 years

Waste ($/ton)

122

A Normal Plant Cogeneration Plant
Expense Expansion Expansion
Item Steam Gen. Elec. Gen. Pyrolysis  Steam Gen.
Capital Budget - 1978 $14,829,760 $2,634,240 $7,700,800 $16,917,800
Escalated Budget - 1979 15,867,843 2,818,635 8,239,856 18,102,045 .
Cost ‘Sharing ‘ )
DOE ' -0- 15,000 ~-0- 324,800
Legislative 11,422,190 -0- -0~ 11,422,190
Total Cost Sharing $11,422,190 $ 15,000 -0- $11)746;990
Loan (U of M) - $ 4,445,653 $2,803,635 . $8,239,856 $.6,355,055
Capital Recovery- $ 450,300 $ 283,980 $ 834,615 $ 643,704
Depreciation 1,001,430 78,700 200,970 1,063,810
Total Owning $ 1,451,730 $ 362,680 $1,035,585 $ 1,707,514
Steam and T-G
Operating Expenses BASIC PLAN
(End of 1981) : :
Insurance ' $ 9,408 $ 2,108 $ 39,200
Purch. Utilities 343,904 7,000 381,424
Administration 99,000 24,800 132,000
Labor ,Supplies,Maint.(Plant) 983,076 38,720 . 1,625,662
Fuel-Camunity 5,364,286 -0- A - 2,574,642
Fuel-Generator -0- -0- 258,129
Ash Hand. & Landfill 74,098 -0~ 4 79,830
Turbine Steam Purch. . - =0~ 524,330 ~0- .
Pyrolysis Steam Purch. - -0 -0- :‘—0—'
Pyrolysis
Administration -$ 11,885
Labor 357,127
Electric Power .158,035
Fuel 0il (No. 2) 94,660
Insurance, Water, Gas 48,785
Building and Grounds 5,650
Service Contracts 7,358
Slag Disposal 15,847
‘Maint. and Repair , 114,892
Total Operating $ 6,874,592 8 596,958 $ 814,239 $ 5,090,887
Gross Owning &AOperating $ 8,326,322 $ 959,638 $1,849,824 $ 6,798,401
Gross Production Expense A
Steam ($/1000 1Db.) $ 4.153 . $ 3.3907
Elec. ($/KwWh) $ .01989
3 40.04



QOST BENEFIT COMPARISON III.A.2(b) - (Continued)

Normal Plant

Cogeneration Plant

Expense Expansion Expansion S
Item : Steam Gen. Elec. Gen. Pyr01y$1§' ‘Steéam Gen,
Community Steam
Charge ($/1000 1bs.) $ 4.153
Add;on Expense N
Steam Purchase ~-0- -0- -0- $ 875,187
(Pyrolysis)
Expéhse Reduction .
' Phoenix Ind. $ 75,600
HHC o 273,000 ,
Turbine Steam i -0- -0- -0~ $ 524,330
Pyrolysis Steam -0- -0~ 875,187 -0- ,
Total Expense Reduction -0- -0- $1,223,787 $ 524,330
Net Owning & Operating $ 8,326,322 §

Net Production Cost .
Com. Steam ($/1000 1bs.) $  4.153
Gen. Electricity ($/Kwh)

Pyrolysis ($/ton)

$

959,638 ($ 626,037) $ 7,149,258

.01989

: Thérefore, the conclusion is that in order for

even the drop charge to the HHC nmust be

(8

13.55)

$

3.5657

the pyrolysis to just break
$23.55 per ton assuming the drop charge

from Phoenix Industries is fixed. Since the turbine-generator was required to
stand alone as a self-supporting unit the payoff period does not change. How-
ever, the steam cost to the community is increased from $3.373 per 1000 1lbs. to

$3.5657 per 1000 1bs.

However, not factored into pyrolysis is the trahsportation of wastes into
the central plant at $6.00 per ton for general waste and $35.000 per ton for
special waste. This would increase the breakeven cost to approximately $30.00

per ton.
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Revenues - Electric 'Production
Basic
Basic Plan plus Option II '$1,137,387
Basic Plan plus Option IT & ITI 1,137,387

Gross Operating & Maint. - Elec. $ 959,638

Net Annual Cash Flow

Basic Plan plus Option II $ 237,702

Basic Plan plus Option I, II 306,505
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Option I

$68,803

. Option 11

$59,953

59,953



Equivalent Pyrolysis KWH

Tﬁfbine KWH

Pyrolysis Fuel Credit
Multiplier

Turbine Steam Puréhase

" Pyrolysis Steam Credit

Annual KWH

" Western Coal, Tons

132,900 U of M ‘
- 26,144 Pyrolysis
12,422 Elec. Generator

NOTES III.A.2(Db)

]

38,000(1385-220)(8400)

4619

‘80,508,335 KWH

48,233,000 KWH

80,508,335

48,233,000
1.66915

4619 .x 48,233,000 )
62,466% 200,048 890

$6,798,401 (3
$524,330
$524,330 x 1.66915
$875,187
48,233,000

125



I1.

III.

Iv.

A. SIMPLE OOST BENEFIT ANALYSIS W .

Turbine Generator Payback Period
(Basic Plan plus Option II)

- $2,803,635

Payback Period = a3+ r5—

237,702

11.79 years =

Turbine Generator Payback Period

- ROI

(Basic Plan plus Option I and II)

$2,803,635

Payback Period = 306,505

= 9,15 years

Return on Investment - Turbine Generator
(Basic Plan plus Option ITI)

1

T 79 X 100

ROI

8.48%

Return on Investment - Turbine Generator
(Basic Plan plus Option I and Option II)

1

9.15 x 100

10.93%

Benefit-to-Cost Ratio (B/C) Turbine Generator
(Basic Plan plus Option II)

PW = 9.8729
PW of Gen. Incame . $11,821,218
PW of Gen. Operating ($_5,893,707)

PW of 15 years $ 5,927,511

$5,927,511

B/C Ratio = glgozips = 2.11

126



VI.

Benefit-to-Cost Ratio (B/C) Turbine Generator

(Basic Plan plus Option I and I1)

PW of Gen. Income . 7. .$12,500,503
PW of Gen. Operating ($ 5,893,707)
| PW of 15 years ~  $ 6,606,796

- _ $6,606,79 _. . .

| B/C Rath = m 2.36
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B. (QOST EFFECTIVE ANALYSIS

I. Rate of Return on In(restment (Turbi‘ne Generator)
(Basic Plan plus Option II) :

15

Total 15 year Savings = (237,702)(1.2725)(1.2725 - 1)
3457
= $31,623,144
: 1/15
_ 31,623,144
= 17.53%
II. Rate of Return on Investment (Turbine Generator)
(Basic Plan plus Option I and II) _
L 3y 15
. - (306,505)(1.2725)(1.2725" - 1)
Total 15 ygar Savings . $ 3457
= $40,776,484
1/15
40,776,484 %
Rate of Return (—ZW) - 1)
= 19.54%
I11. Payback Period ('I‘urbiriev Generatbr) S
(Basic Plan plus Option II) S » :
S 2,803,635
Pl Iantbuthell Dbt S, - 1
n = L°g-[(1.2725)(237,7oz) (1.2725 - 1) + 1]

Tog 1.2725

]

n 5.23 years

- IV. Payback Period (Turbine Generator)
(Basic Plan plus Option I and II)

2,803,635

n o= L°g~[(1.2725)(306,505) (1.2725 - 1) +'1]
o Tog 1.2725
nA = 4.5 years
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3.3.9

CCST BENEFIT OOMPARISON 1V.A.2(b)

Eastern Coal vs. Western Coal
i =25 3/4%, n = 15 years

OPTION III - HOT WATER REVISICNS

Cogeneration Expansion

129

Normal
Expense Item Expansion Hot Hy0 Elec. Gen. Steam Gen.
Capital Budget $14,829,760 $1,930,000 $2,634,240 $16,917,800
Escalated Budget 15,857,845 2,065,100 2,818,635 18,102,045
Cost Sharing
DCE ~0- -0- 15,000 324,800
legislt. 11,422,190 -0- . -0- 11,422,190
Total Cost Sharing - $11,422,190 -0- $ 15,000 $11,746,990
Loan (U of M) $ 4,445,655  $2,065,100  $2,803,635 $ 6,355,055
Capital Recovery ‘$ 450,300 $.209,174 - $ 283,980 $ 643,704
Depreciation 1,001,430 50,368 - 78,700 1,063,810
Total Owning $ 1,451,730 $ 259,542 @ 3 362,680 $ 1,707,514
Operating Expénses
(End of 1981) S
Insurance $ 9,408 -0- $ 2,108 $ 39,200
*Purchased Utilities 343,904 $ 15,000 7,000 381,424
Administration 99,000 -0- 24,800 132,000
Labor,Supplies,Maint. 983,076 -0- 38,720 1,625,662
Fuel-Comunity - 5,364,286 -0- -0- 3,044,041
Fuel-Turbine -0- -0~ ~0- 260,498
Ash Handling & Landfill 74,008 -0- -0- 93,125
Turbine Steam Purch. -0- -0- . 551,705 -0-
Total Operating Expense $ 6,874,592 $ 15,000 $ 624,333 $ 5,575,950
Owning & Operating $ 8,326,322 $ 274,542 $ 987,013 $ 7,283,464
Gross Owning & Operating $ 8,326,322 -0~ $ 087,013 $ 7,558,006
Gross Steam Cost $  4.1527 - - $  3.7695
($/1000 1bs.)
Community Steam 'S 4.1527 - - $  3.49%44
($/1000 1bs.) ‘
Elec. Prod. Cost - - $ .02129 -
($/KWH)
Revenues 4
Elec. Gen. - - $1,229,631 -
Steam Gen. $ 8,326,322 - - $ 8,109,711
Net Annual Cash Flow -0- -0- $ 242,618 $ 551,705

*Avg. pumping horsepower (hot water) per year'= 60 HP @ $.028/KWH x 8760 hours.



NOTES IV.A.2(b)

~ 1981 - . o

(]

KWH Generated (Basic Plan Base) 40,566,000 + 5,802,000

46,368,000

i

Revenues Electric Generation $162,456 + $1,137,387

2,005,034 1bs.

Total Steam =
(1000's) ,

Hot Water Steam = 2,005,034 --41,000 lbs.
(1000's). - o

‘Steam District = 1,964,034 lbs. Steam

" '(1000's) '

Hot Water District = - 41,000 lbs. Steam

(1000's) - . ,

Annual Total '_Ooal 'Requiranénts "159,025 tons '

Elec. Gen. 10,888 tons . ...
SR 1,648 '

12,536 ‘tons

Community 146,489 tons
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II.

A. SIMPLE QOST BENEFIT ANALYSIS

ATurblne Generator Payback Period

(Basic Plan plus Optlon III)
_ $2 803 635

Payback Perlod = —_fﬁZTfﬁﬁr'
= 8 96 years

Turbine Generatlon Payback Perlod

(Combined Options)

Basic Gen. Revenue
Add-on

Gross Gen. Revenues
Gross Gen. Owning &
Operating

‘Net Gain

Incremental

Payback Period ~°

Basic plus I, II, III

Payback Period
(Basic plus I)

Payback Period
(Basic plus I, III)

Payback Period
(Basic plus II)

Payback Period
(Basic plus II, III)

Basic , 1 11 . IT1
$1,137,387  $1,137,387 31,137,387 1,137,387
-0- 68,803 59,953 92,244
'$1,137,387  $1,206,190 $1,197,340 $1,229,631
920,675. - 945,6625~.‘ 959,638 987,013
$ 216,712 $ 260,528 $ 237,702 $ 242,618
. BASE $ 43,816 $ 20,990 $ 25,906
_ _$2,803,635 -
43,816 + 20,990 + 25,906 + 216,712
= 9.12 years
- $2,803,635
- 260,528
= 10.76 years
_ $2,803,635
260,528 + 25,906
= 9.79 years
- $2,803,635
216,712 + 20,990
= 11.79 years
- $2,803,635
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10.64 years



III. Return on Investment

ROlg, 11y = 5% = 'il;ls%

ROlg,1, 11,111 10.96%

EOIé’i'i - oom

ROIB;I;III = 10.21%"

ROIg 11 = 8.48% L
ROIp yr,rr = 9-40%

IV. Benefit-to-Cost Ratio (B/G) - Turbine-Generator
(Basic Plan plus Option III) )

PWF = 9.8729

" '$12,140,024
($ 6,163,977)
$ 5,976,047

PW of Gen. Revenues

PW of Gen. Operating

PW of 15 years

$5,976,047
2,805,635 : o

B/C Ratio

2.13

132



B. COOST EFFECTIVENESS ANALYSIS

Rate of Return on Investment of T-G
(Basic Plan plus Option III)

15 4,

- ($242,618)(1.2725_)(1.27_25

Total 15 year Savings BAET

$32,277,154
32 277 154
(Sgrmtme)

2,803,635

1/15

Rate of Return -1

17.6%

Payback Period (Turbine-Generator)
(Basic Plan plus Option III) ) '

_f 2,803,635 oros.
n = 108 L(1.2725)(242,61Q) (1.2725-1) +Jﬂ 2
' T log 1.2725 ‘
n = 3.76:yearsA . '
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3.4.1 o DEPRECIATION BASIS

The following table represents the revenue requirements for equipment re- .
placement using life expectancies of the service life table. For the analysis,
it is assumed that depreciation dispersion methods at 7% EAR would be made a d
part of steam and electric energy expense costs. The depreciation annuity, i-,
will be used to recover capital replacement costs based upon average remaining

total plant life.

Regardless, the method presented for depreciation dispersion and resulting
capital recovery factor below will follow the accounting or cost concept of
depreciation. Under this concept the cost of plant is a prepaid expense. This
expense is then allocated to accounting periods (annual) during the life of the
plant. Obviously, the amount allocated to any one accounting period does not
accurately represent the loss or decrease in value of plant which might have
occurred during that particular period. Thus, depreciation in the aforementioned
sense is in terms of an expense or cost of doing business rather than as a
loss or decrease in value. - Contrary to the belief of many people, the purpose
of the depreciation expense .is not capital goods replacement, but the retain-
ment within plant of the capital investment. Obviously, if we did not recognize
this as an expense in doing business the steam and electric production rates
would not be adequate at some future date to support the costs of the ICES.

For depreciation methods there are five that could be applied to ICES:

‘a. Sinking fund and compound interest methods where charges to ex-
pense are smaller in the early years and larger in the later years.

b. Declining balance and sum~of-the-year digits where charges to-
expense are greater in the early years and smaller in the later
years. - - . _

c. Production methods where charges to expense are based on the'plant's
amount of output each year.

d. Straight line method wherein the cost of plant is equally distri-
buted to each accounting period over the life of the plant. This
is accomplished by applying an annual depreciation rate to the average
plant account balance.

e. -Depreciation dispersion methods that are used to develop an annual
rate of return of capital based.upon a dispersion of plant retirement
around an average plant life and an application to a sinking fund
accumulation.

While any of the above methods can be employed, we will use for purposes

of the ICES analysis method a, depreciation dispersion, or a straight sinking
fund. : ' :
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3.4.2 REMAINING AVERAGE SERVICE LIFE

Service life will indicate the period or number of years from the time a
unit of property is first in service until it is removed or abandoned. Average
service life then is the average of the lives of all such units within a plant
account, new or old. The service lives will be based upon experience, past
studies, published data, IRS guidelines, ASHRE guidelines, and University practices.

- Several methods are generally acceptable that use past experlence for de-
termining average service life:

a. Actuarial Methods 7

b. Simulated Plant-Record Method
c.’  Turnover Methods ' |

d. Forecast Methods

‘Since anyone familiar with plant accounting methods will recognize that
methods (a) through (c) are quite complicated, and in fact cannot be reasonably
applied to ICES at this time, we will use a forecastlng method. In actual plant
accounting where time is avallable one of the above methods will be used. However,
a considerable amount of researching of past plant experience is required.

The forecasting method is straight forward in that projected retirement

dates based upon one of the aforementioned data bases of remaining life of equip-
ment is used.

Note that the remaining average service life of all plant equipment is over
20 years. Since the amortization period of borrowed capital is 15 to 20 years,
the use of a 20 year life of all plant equipment ‘seems reasonable. The dispersion
retirement curves will take care of discrepancies in this choice.
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TABLE 17

'REMAINING SERVICE LIFE EXPECTANCY TABLES

FOR DEPRECIATION (1981 BASE) -

Forecasted Forecated
Remaining Life Retirement
' (Years) Date
Centrifugal Fans - : - - S 25 . - 2006
Absorption Machines S 20 S 2001
Ducts A ' - » S 40 e 2021
Water Piping . : S 40 T 2021
Steam or Hot Water Piping . ‘40 2021
Electric Motors, Starters : : 20 ‘ 2001..
Pumps » ' ' - 25 , 2006
Control Systems ' 20 . 2001
Steam Turbine-Generators ' 25 ' - 2006
*Boilers - S. E. Plant - #1 (1932) - 0il - -
#3 (1940) - Coal 23 2004
#4 (1947) - Coal : 23 2004
. **Waste Heat (New) 20 ' 2004
*Boilers - University Plant - ‘ :
‘ o #1 (1949) - Peaking ' C - -
#2 (1951) - Coal 16 1997
#3 (1953) - Coal 18 1999
#4 (1963) - Ooal - 28 2009
#5 (1964) - Coal 29 2010
#6 (1972) - Peaking - 37 2018
- #12 (1936) - Coal : - -
Cranes - Electric Motor ‘ ' 20 2001
Baghouses 20 2001
**Secondary Combustion Chamber & . - 20 ' 2001
**pyrolytic Gasifier 20 2001
**Regeneration Towers . : .20 2001
Plant Buildings and Structures 40 2021
Coal Bunkers - 40 2021
Primary Coal Handling (Conveyor Systems) 30 2011
Secondary Coal Handling (In-Plant) - , : 30 2011
Storage Tanks - (il . : 25 2006 .
Camputer Systems. 10 1991
Water Treatment Systems 25 2006
Heat Exchangers 25 2006

AVERAGE 22 Years

*Boilers are rated upon total 40 year life and past usage. #1, 3, 4 at
Southeast were retired from service in 1974. No. 1 at Southeast, and #1 and
#12 at the University Plant would see emergency service only.

**Secondary Combustion Chamber, gasifier, waste heat, and regenerative towers
rated as a refactory lined package boiler.
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3.4.3 SALVAGE AND REMOVAL OOSTS

Salvage is the value of plant realized when it is removed. Removal is
the cost incurred to remove and dispose of plant. Net Salvage is the difference
between salvage and removal. Where salvage is estimated.to exceed removal costs
the Net Salvage can be used to reduce the depreciation cost. Estimating salvage
and removal of a piece of equipment is primarily a matter of judgement. This
Judgement must take into account in addition to past experience and published

life expectancy values, the changes occurring in labor removal cost, technological
change, _ete. )

. For our purposes wé will assume that the estimated net salvage is 0% of the
plant costs. This is a reasonable figure based primarily upon evaluating the
initial capital investment and a judgement of salvage value less removal cost.
As we remove old equipment from Southeast Steam Plant, removal records will be
generated which will aid in salvage forecasting in the future. However, the
University does not experience much plant removal.
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3.4.4 DEPRECIATION RESERVE

For simplicity the depreciation reserve will represent the portion of cost
'of surviving plant which had been recovered according to the accounting records.
The reserve does not represent a fund such as a bank account; and the cost of
plant minus reserve does not represent the true value of the remaining plant.’
It only indicates the portion of the cost of plant not yet recovered. This is
referred to as book value and should not be confused with market or fair value.

It will not be the intent of.this analysis to establish reserve reporting
by individual plant account. That, at this time, is beyond the scope of work.
Where individual plant account depreciation rates are established on a remaining
life concept, .obviously a reserve by plant account, is required. '
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3.4.5 | . .+ TAX ASPECTS ~

; The Grid Connected Integrated Community Energy System will-be.a non profit,
“tax free business. Since ICES is free from federal ‘and state taxing the problem
of tax saving and tax deferra.l related to the deprecm.tlon acoountlng is:not ‘a

- problem. .Inbusiness, if the depreciation results in a tax saving thenit has the
effect of reducmg the cost of doing business and thus reducing. rate structures.
If it results in tax deférment until the later years when depreciation would be
less then 1t only amounts to an mterest free loan.

For ' ICES” the depre01a.t10n account’ w111 be handled as a stralght cost .of .
doing business. ' Any interest on money recovered by the- depreciation account will
be accumulated and used to purchase replacement equipment in .the later years or
reduce debt service.
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3.4.6 DEPRECIATION DISPERSIONl ,

The following overview explains the. method uéed'to obtain- a depreciation
cost for ICES. - '

Table 1 explains.the fundamental relation between capital cost and the
annual costs of capital recovery (return plus depreciation). The depreciation
annuity is there calculated for a facility having 10-year life and no dispersion
of retirements--all retirements occur on its 10th anniversary. This latter
phenomenon is almost never actually experienced. : .

Table 2 shows how the same arithmetic is applied in the more usual case.
Here estimated average life is 20 years, but some retirements occur before the
end of year 20; accordingly, some must occur later. The anticipated type of
dispersion is Iowa Type SO' A s ' o :

Téble 3 presents annual cbétszof depreciation,-célculated in the manner of
Table 2, for: : - :

a. Average lives of 10, 15, 20, 25, 30, 35, 40, 45, and 50 years.
b. 16 standard types of dispersion; and for no dispersion

c. 5%, 6%, and 7% return

d. With zero net salvage

: Interpolations may be readily made for any other values of (a), (b), or
(c). ‘ ' -

Because the nature and effects of retirement dispersion may be relatively
unfamiliar, the following brief explanation is made :

The percentage for '"no dispersion', derived.per Table 1, may be picked
directly from tables showing the annual payment that will recover $1, at i%
interest, in the stipulated period. Such tables are available' in engineering
handbooks or standard texts on financial mathematics.

Actually, of course, individual property units do not all have the same
life. Some have more, some less than average; hence the temm average life. The
curve showing percentage of the original groupstill in service at each age is °
called "survivor curve". The survivor curve is said to be generalized when
percent survivors are plotted against percent of average life, instead of years.

Several codified families of generalized survivor curves have been developed,
~most widely used being the Iowa Type Curves, developed by the Iowa Engineering
Experiment Station,. Iowa State College. They are illustrated by Figures 1, 2, and
3, the three series consist of: : 4 ‘

1. The S series, representing plant whose retirements are symmetrically
distributed before and after average life.

lPa.ul H. Jeynes, '"Economic Comparisons of Alternative Plans", Public Service
Electric and Gas Company. New Jersey.
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2. The L series, representing piant whose retirements occur more
: rapidly before average life is reached (i.e., to the left of
average). : . -

3. The R series, representing plant whose retirements occur more
-rapidly after average life is passed (1 e., to the right of
average). : : K

Subscripts describe the maximum annual retirement rate. Subscripts near
zero mean a low and nearly constant rate of retirement until all units are gone;
" subscripts near 6 mean that all retirements take place rapidly within a brief
period near average life. Thus, the estimate of 30,S. means the retirements
begin at an early age and continue at a nearly constant rate for 60 years; the
rate becomes a maximum near the average life of 30 years. On the other hand
30,R; means that few retirements occur before age 20, after which they increase
raplgly to a maximum near age 31, declining thereafter until the last unit is
retired at about age 40.

Table 2 shows the application of these principles to facilities having
dispersed retirements.
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3.4.7 CAPITAL OOST, PRESENT WORTH AND ANNUAL CAPITAI~REQOVERY COSTS

The capité.l cost, or first cost of a facility is its present
‘worth at date of installation.

Thus, capital cost C equals the presént worth, at installation,
of lifetime (= n years) annual costs of capital recovery, which are
return (= i%) and depreciation (= id)'.

Assuming zero net salvage, for simplicity:

d i

Sinking Fund = i% = ——, by definition.
a+iy-a o

The present-worth factor is designated by the stardard symbol

PWFm'
1 -0
PWFm = e by definition
where v is the disoouhting factor 1 o also by definition.
‘ (1 + 1) .

Thus, by definition:
o .d
C = PWF (iC + i Q)

For a spceific case where:

C = 100% (first cost)

i = ‘b% (return)

n = 10 years (life)

.d d _ ' i

i® = 6 = 7.58068%, from standard tables of =
1+i) -1

‘the annuity, at 6%, that will recover 100% in
10 years.
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n
7.360 087, from standard tables of X =)

PWTh1

the present worth, at 8%, of an annuity of $1 for
10 years, payable at the end of each year.

That is, by definition of the quantities: .
C = 7.360 037 (.06C + .075 866 C) = 100%C
Suppose net salvage is not zero, but 10% of C.
Then the depreciation annuity (Gd) is not 7.5868%, but 90% of
7.5868% = 6.82812%, since it is to recover (1.00 - 0.10) C.
Then C = preégnt worth of lifetime annual charges for return and
depreciation, plus the present worth of net salvage realized
at retirement.

The present—worth factor applicable to net salvage 10 years hence:

1
1+ i)t

n

\4 0.558 393, from standard tables of

the present worth of $1, payable after 10 years,
at 6%.

For the definition of C, above:"

C 7.360 087 (.060 + .0682812C) + 0.558 395 x 0.10C

0.944 161C + 0.055 839 C
100% C
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TABLE 18

CALCULATION OF THE DEPRECIATION ANNUITY i9*.

10-YEAR LIFE: IOWA TYPE So DISPERSION: RETURN (i) = 6%; NET SALVAGE @ 15%

Colum 1 Colum 2 : Colum 3 ’ Colum 4

Year Mean Survivors (Figure 1) Prééent Worth Factors (vn) Colum 2 x Colum 3

1 0.9942 ’ 0.9434 0.9379

2 - .97581 .8900 : ' .8678

3 L9432 .8396 L7919

4 L9015 , L7921 , .7141

5 .8520 , .7473 ) - .6367

6 .7962 : -7050 .5613

7 .7353 .6651 ‘ .- .4890

8 .6707 : .6274 f ‘ .4208

9 .6035. - , .5919 , .3572

10 .5347 ' .5584 .2986

11 ; .4653 .5268 .2451

12 oL .3965 . - .4970 o - L1971

13 o .3293 .4688 .1544

14 : . 2647 : . .4423 L1171

15 .2038 : .4173 . ~.0850

16 .1480 ©.3936° .0583

17 ' .0985 ' .3714 . .0366

18 .0568 .3503 ‘ .0199

19 .0249 .3305 a - .0082

20 : .0058 : : .3118 ‘ .0018
Total Mean .

Survivors =, 10.0000 Present worth (PWFh ) of Mean Survivors ‘= 6.9988

For Table 1, for zero net salvage:
C

PWF, ¢Gic +i%) = 100%

6.9988 (.06 x 100% + 6% x 100%) = 100%

d 1.00

Therefore, i% = 6% = J3- - .06 = 8.2882% before salvage adjustment.

Adjusted for 15% net.salvage: .

d d

i% = 6% = .0.85 x6.2882 = 7.0450%

*The pre—superscript'id indicates that the annuity applies to a group having
.dispersed retirements. . '
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TABLE 19 (Continued)

Type Average Life in Years
of
Dispersion 10 15 20 25 30 35 40 - 45 50

At 6% Return (Continued)

LO 8.79 5.65 3.8 2.90 2.32 1.88 1.60 1.36 1.12
L1 8.40 5.25 3.49 2.55 1.97 1.57 1.27 1.07 0.89
L2 8.14 5.01 3.22 2.29 1.71 1.30 1.03 .0.82 0.67
L;  7.92 4.32 3.02 2.11 1.52 1.13 0.87 0.68 0.53
15 7.67 4.55 2.79 1.88 1.33 0.95 0.70 0.52 0.38
None 7.59 4.30 2.72 1.82 1.26 0.90 0.65 0.47 0.34
! At 7% Return
SC* 8.50 5.31 3.68 2.79 2.24 1.84 1.58 1.36 1.21
S0 8.05 4.96 3.22 2.30 1.77 1.36 1.13 0.91 0.79
S1 7.7 4.70 2.95 2.07 1.51 1.15 0.89 0.71 0.57
S2 7.58 4.48 2.7 1.96 1.33 1.05 0.73 0.59 0.42
S3 , 7.45 4.35 2.63 1.77 '1.22 0.88 0.63 0.47 0.35
S6 . 7.27 4.17 2.45 1.59 1.08 0.72 0.52 0.36 0.26
R1 8.05 5.02 3.24 2.36 1.81 1.43 1.19 1.00 0.86
R2 7.74 4.67 2.93 2.06 1.51 1.14 0.91 0.72 0.60
R3 7.52 4.42 2.71 1.8 1.60 0.96 "0.71 0.55 0.42
R4 7.40 4.34 2.59 1.71 1.18 0.82 0.61 0.43 0.33
R5 7.31 4.24 2.49 1.62 1.11 0.764 0.54 0.38 0.28
L0 8.64 5.59 3.75 2.8 2.23 1.79 1.52 1.29 1.13
L1 " 8.20 5.09 3.32 2.41 1.83 1.44 1.17 0.94 0.78
L2 7.87 4.76 3.00 2.11 1.54 1.16 0.90 0.71 0.57
: 7.62 4.55 2.77 1.88 1.34 0.9 0.73 0.55 0.42
L5 7.34 4.24 2,53 1.68 1.19 0.80 0.56 0.41 0.29
Nbﬁe‘ 7.24 3.98 2.44 1.58 1.06 0.70 0.50 0.35 0.25

(A1l figures in percent of first cost, installed, before allowance for
salvage) :

. *Type SC is the triangular form of survivor curve representing a constant
rate of retirements at every age, in percent of the original group.

NOTE: The above percentages are appropriate. for use in connection with a
. constant percentage return on investment no matter what method of
accounting for depreciation (''straight-line', sinking fund, per-
centage of output or of gross receipts, retirement accounting, or
other) may be used by the company for bookkeeping purposes.
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It is not to be concluded that a given type curve is necessarily associated
with any specific type of plant; the code is merely a simplified system for
identifying and classifying curve shapes commonly encountered in actual experience.
Studies of past history usually reveal that retirements have exhibited a pattern
fairly well represented by one of the Iowa type curves. Even when it can be
shown that past experience has been extremely variable and inconsistent, such
surveys are helpful in predicting the future.

It can also be said that the appropriate type curve can usually be approxi-
mated, within acceptable limits, with considerable assurance. For example, al-
though experience of different utilities varies, underground facilities appear to
conform most frequently to types approaching Sp to Sg, or Rl to R3. Referring to
Table 3, it will be seen that this limits the depreciation estimate to a quite
narrow range of percentages. If there were no basis for estimate available
based on personal experience, it would be far better to assume a dispersion of
this order (say Rp) rather than to assume no dispersion (per 'None', Table 3).
The latter unrealistic assumption, although frequently made, is indefensible.

Even when estimating the probable life of.a single unit of property, this
allowance for dispersion of retirements should be made. Obviously, a single unit
must be retired all at once; however, it is possible to estimate only the pro-
bable date of retirement. .The survivor curve then correctly evaluates the pro-
bability; the most probable annual cost is not the percentage for a single unit
whose age at retirement equals probable life (i.e., no dispersion).

The allowance for ultimate net salvage value is made by estimating net
salvage as a percentage of capital cost, installed. The complement of this per-
centage is then applied to the depreciation rate selected from the table. For
example, if net salvage is +10% of capital cost (i.e., scrap value exceeds removal
cost), the adjusted depreciation rate is 90% of the figure per the table. If
net salvage is -10% (i.e., removal cost exceeds scrap value), the adjusted de-
preciation rate is 110% of the figure per the table.

Depreciation rates tabulated, represented by the standard symbol jd, are
the group-basis present-worth annuities. jd applied to the capital cost of
surviving plant in each year will accumulate a reserve which, at i% return, will
exactly recover the capital cost of plant by the date of its retirement. The
particular method of depreciation accounting that may be used by the enterprise
("'straight line', retirement accounting, percentage of sales, or other method) is
of no moment in making these estimates.

Because so many analysts make the error of estimating "'straight-line"
depreciation costsat 1/life (for use in connection with return of i% of first
cost), it seems desirable to review this popular misunderstanding.

Annual depreciation expense is not paid out like wages, taxes, etc.
Depreciation charges are kept by the company, and accumulated in the depreciation
reserve. These funds do not lie idle, but are used in the business in place of
new capital that otherwise would be raised by selling the company's stocks or
bonds. This practice obviously reduces the return at i% that has to be paid out
to finance a given capital cost. This reduction in return payable to investors, .
sometimes termed "earnings of invested reserves', serves to reduce the net annual
cost of depreciation. It will be neglected for ICES.
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t

- The bookkeeper charges depreciation expense against each property unit
annually so long as it remains in service (a procedure known technically as the
""group .basis'" for accounting), whether retirement occurs at the estimated life,
or earlier, or later. When a property unit is retired, first cost of that unit
is removed from the plant account; at the same time its first cost less net -
salvage is~removed»from,the«reserve account. - Meanwhile, the accumulated reserve
will have been reinvested in the business. Thus the original investor keeps his
original stake in the business intact at all times, even though the original
facilities bought with his money depreciate and finally disappear. At the same
time, customers benefit by having the use of both the original plant and additions
purchased with' reserve funds, while paying a return only on the cost of the original
plant. : '

By erroneously calculating the cost of depreciation at 1/life, the analyst
overlooks an important part of the -actual cost behavior--the saving from use
of .reserves. The amount of that saving, for a given facility, increases in each
year of life as the accumlated reserve increases. . For plant having no dispersion
of retimments the reserve increases at the straight-line rate right up to the
final retirement date. But in the usual case, the reserve is depleted from time
to time as the scattered retirements occur, and as depreciation expense accruals
for those retired units cease. Accordingly, the average lifetime reserve, and
average savings from the reinvested reserve, depend upon the type of retirement
dispersion. Thus, the net weighted average cost of depreciation depends upon
the bookkeeping charge to depreciation expense ‘and the weighted average annual
savings fram reinvested reserves. ‘

It must also be obvious that it is the life and dispersion actually realized
that determines the level equivalent annuity. For example, if the actual life
were underestimated, annual expense at 1/1ife would be larger than necessary. By
the time retirement occurred, more than original cost would have been recovered. .
But at retirement, the bookkeeper. still removes original cost from the plant
account, and original cost less net. salvage from the reserve. That would leave
a balance in the reserve, still reinvested in plant. Credits for that superfluous
reinvested reserve would reduce net .costs for depreciation expense that started
the cycle. :

The sane'self—correcting feature operates if actual life is overestimated,
or if the annual charge for depreciation expense is made .at any rate other than
"straight-line".

Note that the temm "straight line" is misleading, because the reserve
does not actually grow at a straight-line rate, owing to the natural behavior
of dispersed retirements. - That situation is overlooked by the great majority of
writers and analysts, which has lead to widespread and grossly fallacious con-
clusions concerning the effects of "straight-line" depreciation. It is for this
reason that the phrase appears in quotation marks herein, as suggested within
the Depreciation Accounting Committee of the Edison Electric Institute.
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3.4.8 ANNUAL DEPRECIATION EXPENSE

The levelized annual depreciation expense calculation will utilize the
retirement dispersion method outlined in the appendix. From this data the
following information will be used. ' ' '

1. Remaining Average Service Life of new plus

old equipment 20 years

2. Net Salvage Charges (2001) $0

3. Retirement Dispersion Curves (See Appendix)
Steam Generation (All) R5 - 20 years
Hot Water Generation (New) _ R5 - 20 years
Steam and Hot Water Distribution (New) R5 - 40 years
Turbine Generator (New) 'L3 - 20 years
Incinerator (Existing) R5 - 20 years
Pyrolysis and Waste Heat Boiler (New) L3 - 20 years
Steam Distribution (Existing) R5 - 20 years

4. Levelized Annual Depreciation Expense as a percent
of remaining capital value at 7% rate of return.
The 7% rate of return is the investment rate of
which the University could earn if the depreciation
expense was applied to a sinking fund.

20 year - Ry = 2.49%
20 year - Ly = 3.77%
40 year - R5 = .54%

Application‘of the above data to the 1978 Capital Cost Budget whiéh was
escalated to 1979 was used in preparing the aforementioned ''Summary-Annual
Depreciation Expenses."
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3.4.9 CALCULATED'OOMBINED ESCALATION RATES ;‘BASIC PLAN

Since the life cycle study must account for inflationary trends of all ex—
pense items, and for simplification the ''Annual Owning and Operating Cost
Analysis" have lumped sum cost items, it is necessary to forecast a reasonable
combined escalation rate for the lumped expense items.

From the appendix for "Escalation Factors" andthe "'Annual Operating Expense
Summary'' the following major groupings were made for operating costs shown in
the "Annual Owing and Operating Cost Analysis.™

Annual Escalation Factors (Z) - Steam Production Opefating'Expenses

PurchaSéd:Utilities Administration =~ = Labor, Supplies, Maintenance
City Water - 10% Administration - 8% Service Contracts 10%
Purchased Power - 10% Supply & Repair %
: . Custodial 4%
Building & Grounds 4%
Miscellaneous Labor %
Tracks & Loco. Maint. 7%
‘Direct Labor - %
Calculated @ 6.98%
-Fuel Ash Hauling and Landfill-
Western - 7.339 %

Eastern - 7.339

155



3.4.10 QOST ESCALATION DATA FOR LIFE CYCLES

UNIVERSITY OF MINNESOTA

. SUMMARY OF EXPENDITURES

1975-76 1976-77 % Escalation
Labor $14,963,361  $16,666,992 10.22
Water and Sewer 804,318 914,924 12.09
Administration 505,625 572,393 12.54
o Annual
Electricity Annual Cost Escalation, %
1972/73 $1,642,868 Base
1973/74 1,948,932 15.7
1974/75 - 2,798,243 30.3
1975/76 3,301,39 15.2
197677 4,006,955 17.61
Total Escalation 78.81%

Average Annual Increase 19.70%

Electric Energy Cost Annual Escalation per R.W.R. LeGra551e ERDA = %

Annual Inflation on 10 year doubling = 7% .
Average energy price increase = 1.071 x 1 07 1.146
Average Annual increase = 14.6% :
Expected University of Minnesota Electric Energy Cost Increases = 10%

Ash Hauling and Landfill Escalation = 7%

University of Minnesota Construction Costs = 7% per annum

UNIVERSITY EXPERIENCED FUEL COST ESCALATION

See attached graph of actual costs.

Annual Average Escalatlon

Coal 7.39%%
0il - No. 2 13.00%

Gas 28.00%
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NORTHERN STATES POWER COMPA
' 414 Nicollet Mall ‘

MINNEAPOLIS. MINNESOTA B840t

November 3, 1977

v1d TVOFSAHd
1_':"““ 40 AINN
LLREsn |l L AN

Mr. Warren Soderberg
UNIVERSITY OF MINNESOTA
University Physical Plant
Room 200, Shops Bldg.
Minneapolis, MN 55455

Subject: 1981 Electricity Values

Dear Warren:

In my memo dated 5/17/77, 1 listed the 1977 electric energy values.

Q3AI338

We
have projected these to 1981 as you have requested.
. | 1977 | 1981
Capac1ty Rate $64,000/Mw | i . $83,000/MW
| On Peak | . Off Peak

Energy Rates - 1977 1981 1977 . 1981
Base Load $11.06/Mwhrs $14.00/MWhrs  $11.00/MWhrs  $14.00/MWhrs
Economy Energy

Summer 11.20 " 13.56 " 7.20 " 8.45 "

Winter 16.00 " 21.20 " 8.00 " 10.17 "

These figures are‘based on estimates and projections and will be altered to
conform with actual costs when your plants goes into operation.

incerely,

John C. Pearce

Assistant to Directcr of L .
Planning & Research '

jo

cc: Gerry Marx
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m UNIVERSITY OF MINNESOTA | Physical Plant Maintenance and Operations

TWIN CITIES ~ . - | 200 Shops Building -
: , | 319 15th Avenue SE..
' Minneapolis, Minnesota 55455

March 27, 1978
TO: File
FROM: Jim O'Gara
RE: Tariff - Burlington Northern Shipments of Western Coal

PRESENT: G. F. Brown, Burlington Northern
Al Wirckler, Burlington Northern
J. O'Gara, University of Minnesota
W. Soderberg, University of Minnesota

Mr. Brown informed the University that the March, 1978 tariff for
western coal (35 cars) combined with N.S.P. trains (70 cars) would

be $10 per ton. This is an add-on of $2.39 per ton above N.S.P.
tariff of $7.61 per ton. Mr. Brown also stated that 80% escalation
.of the $2.39 per ton would commence July 1, 1979. The base cost
($7.61) would escalate during the interim. Past escalation experience
of the N.S.P. tariff has been as follows:

1973 - 7.00%
1974 - 6.61% .
1975 - 9.95%
1976 - 11.64%
1977 - 7.50%
1978 - 7.00%

N.S.P. as part of this direct train shipment would receive all |
Burlington Northern billing. Non-Unit train costs would be around
$12.86 per ton. ~

Another alternative, which Mr. Brown stated the Burlington Northern
has no control over, is purchase of coal from N.S.P, with the coal
being shipped on N.S.P. Company tariff, a savings of $2.39/ton.

Mr. Soderberg said that the University would not attempt this unless ,
cogeneration was a part of the plant operation.. B - : :

This could be viewed as a significant contribution to Grid-ICES by
N.S.P. At 180,000 tons per year the University's savings annually
could be: 180,000 x $2.39 = $430,200. The writer feels N.S.P.
purchase should be approached irregardless of the operations since
generation is viable in the 1980's with or without DOE support.

J@0:skl
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3.4.11 QONCLUSION

Hopefully, the rate of commercialization of ICES will grow, -but with'
investment in these ventures growing so will the problems of tax and depre-
ciation accounting. This in turn may require greater refinements and accuracy
as well as new techniques in depreciation accounting. Further, once the federal
government establishes co-generation rate regulations as an instrument for state
public service commissions, co-generation accounting procedures may have to be
designed around large utility accounting procedures wherein the FPC has established
record keeping practices. This would cause smaller organizations without the
accounting resources to take harder looks at co-generation. '

160



DIRECT OOMPARISON OF PRESENT WORTHED (PW) OF LONG-TERM SAVINGS

Let PW = Present worth of a cost (n years)
= F_a(a -1) = F_ (PWF.)
R = X X
in which'F'x = annual cost
and N = number of years of escalation
a, = 1+ fx = discounting factor
X -
1+

where i = EAR
The following calculations will use the combined escalation rates of the
lumped sum operating expenses for a loan amortized at 5 3/4%vand 15 years.

(Standard U of M.)

-

Annual Discounting Factors (ax)

5 3/4 % - 15 years

Purchased fx = 10%
Utilities 1+ .1 =1.040

qou - 1+ .0575
Administration ‘ . fx = 8%

a

A 1+ .08 _

T+ 0575 0%
Labor Supplies, fx = 6.98%
Maintenance . 1 + .0698 - 1012

o T+ 0575
Fuel - Western Coal , fx = 8.26%
a
fw 1+ .0739 _
T+ 0575 - 1024
Fuel - Eastern Coal - - fx = 8.26%
a
fe . 1+ .0739 _
1T ¥ 0575 - 1024
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0il - No. 2

afo

Natural Gas-.

afg

Ash Handling
and Landfill

®h

Landfili

Annual Present Worth Factors

Purchased Utilities

PWF
nu

Administration

PWFA

Labor, Supplies,

Maintenance

PWFL

Fuel
Western Coal
PWF '
fw

Fuel
Eastern Coal

PWFfe

Fuel
0il No. 2
PWFfo

Fuel
Natnural Gas

PWng
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f i = 13%
1+ .13 _
T+ .0575 1069
f% y.é"28% |
1+ .28 _
T+ .05 1210
£, = Th
1+ .07 _
T7 0575 02
£, = 10%
1+ .1
T+ 0575  1-0%
(PVF, )
5 3/4% - 15 years
1.041.087%-1) _ . o
1.04-1 :
15 -
1.021(1.021%%.1) _
1.021-1 17.78
1.012(1.012"%-1) _ 1o o
1.012-1 :
1.024(1.024™%-1) _ 1o 0a
1.024-1 :
1.024(1.024™%-1) _ 1o oo
T.024-1 :
1.069(1.069°-1) _ oo oo
T.060-1 :
1.210(1.210™°-1) _ o, o

1.210-1



Ash Handling
" Landfill
' PWFh;r

Landfill
PWF .
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1.012(1.01215_1)

1.012-1

15

1.040(1.04°-1)
T.04-1

= 16.52

20.82



3.5 UNIVERSITY'S |
COMPUTER SIMULATED GRID-ICES CENTRAL PLANT MODELS

The University's computer simulated Grid-ICES Central plant model uses .
historical.and projected community steam demand and in-plant preliminary :
design parameters to estimate plant coal consumption, electric generation. .
and truck traffic through the year 1985 for the Basic Plan and the three Options.

The program has been so constructed as to easily adapt to changes in steam

demand projections or in-plant design. System optimization can also be explored
by changing one or more of these parameters and observing its effect on output.
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3.5.1 . heor

The Grid-ICES Central plant model is based upon h1stor1ca1 and projected
hourly feedwater demand by the University (East and West Bank Campuses) -
St. Mary's and Fairview Hospitals and- Augsburg College The methods of steam
demand . pro;;ectmns are outllned below.: T

o

Design parameters, system formulae and plant models for computerlzatlon
have been derived and are shown 1n the acoompanylng Sections,

<
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3.5.2 STEAM DEMAND

In Stage 1 of Phase II, an analysis of historical feedwater flows and-pro-
Jjected steam demand was updated. This information is contained in Sections 2.6
of the Stage 1 Final Report. ' h .

University

Steam data at the University Heating Plant is recorded by two means. A
graphic meter on the - feedwater line records. instantaneous fluctuations at that
point, while integrating meters record header steam for each boiler. The re-
cording meters are interpreted to obtain.hourly steam data while the integrating
meters are read each twelve hours and summed to obtain daily data. Since readings
of the exact hourly value from the continuous charts is quite difficult, these
hourly values have been adjusted to the daily values. In this way our data
retains the accuracy of the integrating meter while still reflecting the hourly
changes which characterize a heating plant.

24
Adjusted Hourly Data = (Hourly Data) (Daily Data) =+ (Tz (Hourly Data)
: Hour = 1

The existing University Heating Plant supplies steam at both 200. and 15Apsig.
the 15 psig load is considered to be 8% of the total flow to the University
Community. The plant header will be operated at 180 psig for ICES.

St. Mary's and Fairview Hospitals

Hourly steam data for St. Mary's and Fairview Hospitals has been derived
from a graphic meter located on the feedwater side of the boilers. No adjust-
ment has been made to that: data except where obviously erroneous figures were
found.

Past meter readings have shown Fairview Hospital to consume about 31% of
the total load between the two hospitals.

Augsburg College

Annual steam data for Augsburg College is estimated on a fuel consumption
basis since they do not record steam flow. In order to obtain hourly data for
the school, a typical University classroom-type building was selected and the
Augsburg steam demand was broken up proportionately to that typical building.
While this will cause some errors in steam flow demand, Augsburg constitutes
only 3% of the total load and therefore, will not effect plant simulation
significantly.

Projections

Projected annual increases in steam demand for each sectotr:of the Community
is calculated in the manner described in the Phase II;, Stage 1 Report. The
proportion of that annual increase which is added to each hour is determined
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- by the proportion of that hours value to' the previous years total demand,
i.e.s. ‘ A PR .

UCYED = UPYHD + UCAI -x UPYHD/UPYAD

where:
UCYHD = Current year University data for a given hour-day month
-UPYHD = . Previous year University data for the same-hour-day-month.
UCAI =: Current year increase in University annual steam demand

.. . . UPYAD '=. Previous year University annual steam demand -

]
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3.5.3 - PLANT PARAMETERS
Appearing on the following pages are the Central plant models for the
Basic Plan and the three Options. As can be seen, Option I differs from the
Basic Plan only in the steam distribution system which would be expanded to
© include St. Mary's and Fairview Hospitals, and Augsburg College. Option II .adds
a waste heat recovery boiler (which would be connected to the Andco-Torrax '
Pyrolysis unit) to the Southeast Steam Plant. Option III adds a hot water

distribution loop which would provide hot water to the University's West Bank
Campus existing hot water buildings. ‘

Formulae for the different plant models were derived by defining the
various flows and enthalpies for each system, setting up sets of simultaneous
equations and solving those equations for header flow rates as a function of
steam distribution system load. These equations were combined with the hourly
community steam demand data to form the basis of the computer simulation.

It should be noted that the exhaust and extraction enthalpies out of the
turbine have been defined as a constant 1,200 and 1,365 BTU/1lb respectively.
These enthalpies vary slightly with the amount and proportion of the exhaust
to the extraction flow. However, these variances occur within a feedback loop
and change at the rate of third and fourth degree polynomials, and would not
significantly increase. the program accuracy (see following graph).

The defined flows and enthalpies used for the preliminary design models
are: . .

Steam. Flows

" Blowdown Steam 0.03 (Header Flow)
. Line Losses 0.07 (Header Flow)
0.1

Makeup Water O (Header Flow)
Enthalpies
Header Enthalpy (Boiler) .' : 1,385 BTU/1b
Exhaust from Turbine 1,200 BTU/1b
Extraction from Turbine 1,365 BTU/1b
Flow to High Pressure Load (180 psig) 1,200 BTIU/1b
Flow to Low Pressure Load (20 psig) 1,200 BTU/1b
Condensate Return - 150 BTU/1b
Makeup Water. 30 BTU/1b
Feedwater 220 BTU/1b
Blowdown 441 BTU/1b
Hot Water to Load (300° F) o . 270 BTU/1b
Hot Water Return (maintained 160~ F) ' 128 BTU/1b
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3-5'-"45.-!', o BASTC PLAN

" The steam distribution load for the Basic Plan consists of the University's
East- and- West Bank Campus's high pressure load (180 psig) and the East Bank
Campus low pressure load (20 psig). The low pressure load is estimated to be
8% of the total load. The maximum steam generation rate from the Southeast
Steam Plant is estimated at 236,000 lbs/hr. For a total Community demand that
is less than 239,000 lbs/hr:

F; (Flow at S. E. Header) = 0.989 (total load)
Fi11 (Flow at U of M Plant Header) = O

If total Cammunity demand is greater than 239,000 lbs/hr:

F1 = 236,000 lbs/hr
Fi = 1.09 (total load) - 258,000 lbs/hr

Extraction and Exhaust flow.through the turbine are then:

Extraction = 0.82 (total load) - 0.89 (Fn )
Exhuast = F; - Extraction = 0.7 (total load) - 0.89 (Fy; )
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3.5.5° ' OPTION I

* The addition of St. Mary's and Fairview Hospitals and Augsburg College to
the Community changes the proportion of low pressure steam demand to high pressure
steam demand. This occurs even though the low pressure demand remains at 8.0%

of the total University load it no longer is 8.0% of the total load, and it be-

comes necessary to separate out this low pressure 1oad For loads less than or
around 239,000 lbs/hr: :

F; (Flow at S. E. Header) = 1.09 (total load) - 0.11 (high pressure load)
F;; (Flow at U of M Plant Header) = O .

For loads greater than 239,000 lbs/hr:
F, = 236,000 lbs/hr '

Fi; = 1.19 (total load) - 0.12 (high pressure load) - 257,990 lbs/hr

174



SLT

--M.M

TOTAL LOAD INCLUDES COMMIAETY DEMAND AMD SYSTEM LOSSES
FIMAOMUM OF 236,000 LES/HR) = LOS(TCTAL LOADS - 0.8 (HI6H PAESURE LOADS-
Fy s US(TOTAL LOADS — O. L2 (HIOM PRESSURE LOAD) - 287, 990 LAS/HR

OPTION I
PRELMMINARY DESIGN-PHASE II-STAE 2

PROCESS FLOW MODELS FOR COMPUTER DEVELOPMENT

fatdl -
KORESOTA PHYSICAL PLANT—MAINTENARCE 8 OPERATIONS




3.5.6 OPTION II

Option II is characterized by the addition of a waste heat recovery boiler
which increases the maximum steam rate at the Southeast Steam Plant and the
steam rate to the turbine. For the preliminary computer run the pyrolysis unit
was assumed to handle 132 tons of solid waste per day with the waste heat re-
covery boiler producing -an average steam output of 37,790 lbs/hr. This
additional steam would increase the plant design maximm steam rate from 236,000
lbs/hr to 273,790 lbs/hr.

- It is expected that the pyrolysis unit would need 15 days of unscheduled
and scheduled maintenance per year. For the preliminary computer run we have
simulated this maintenance to occur between May 15 - May 30. '

For loads less than or equal to 279,000 lbs/hr:
F, (Flow at S. E. Header) = 1.09 (total load) - 0.11 (high pressure load)
Fi11 (Flow at U of M Heating Header) = 0
For loads greater than 279,000 lbs/hr:
F, = 273,790 1lbs/hr

F;; = 1.19 (total load) - 0.12 (high pressure load) - 299,298 lbs/hr
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3.5.7 OPTION III

Option III is characterized by the addition of a hot water loop which would
provide the University's West Bank Campus with heating and steam adsoption
cooling. The effect of the loop is to increase exhaust flow from the turbine
thereby increasing the kilowatt output. A slight increase in steam to the
turbine would be caused by a greater percentage of the load being prov1ded by
the lower enthalpy exhaust steam.

In formulating the hot water loop for the computer simulation it was
necessary to detemmine the percentage of heating and cooling load of the West
Bank Campus to the total campus. By comparing historic steam consumption
patterns with the weather data during the same period, monthly average percent-
ages of West Bank steam demand were arrived at:

Month . Steam Use %
January 11.0
February 8.5
March 5.5
April 5.7
May 15.0
June ' 19.5
July 25.5
August 26.5
September 23.5
October 8.5
November 8.5
December 9.5

The greater percentage of demand by the West Bank during the summer months
is due to the fact that virtually the entire West Bank Campus is cooled by
steam adsorption. For a total Community demand which is less than or equal
to 300,000 lbs/hr:

F; = 0.98 (high pressure load) + 1.09 (low pressure lbad)
plus 0.14 (West Bank load)

Fn = 0
For Community demand greater than or equal to 300,000 lbs/hr:
" F, = 273,790 lbs/hr ’

F;; = 1.10 (high pressure load) + 1.22 (low pressure load)
plus 0.16 (West Bank load) - 306 ;453 1bs/hr
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3.5.8 OUTPUT

A complete printout of the results of the University's computer simulated Grid
ICES central plant model may be found at the end of this section. The output gives
“a historical and projected scenario of monthly steam demand by the University,

St. Mary's, Fairview and Augsburg. Additional scenarios of monthly electric pro-
duction, coal consumption, and transportation for each Option for the first five
years of ICES are also listed. Summaries are presented at the end of each section.

Steam Demand - Space

The steam demand figures listed include community needs and approximately
65% distributuion line losses. Gross square feet are considered to be constant
throughout the year. Average hourly steam demand is the total steam demand in
a given month or year divided by the number of hours in that period.

Flectric Production

The computer model utilizes the consultant's design requirement of a 7500 KW
SAENC turbine manufacturered by General Electric. From the General Electric per-
formance characteristics a two variable linear equation was derived for use in
the program.

KW = 65.15 (TF).- 40.56 (EXT) - 1585.02
where:

KW is the kilowatt production x 1,000
TF is the throttle flow in 1,000 lbs/hr
EXT is the extraction flow in 1,000 lbs/hr

For the output, both kilowatt and kilowatt hour production are calculated on
a monthly on-peak and off-peak and seasonal basis. As defined by N.S.P.'s credit
structure on-peak hours constitute 40% of the total year and include weekdays from
8:00 A.M. to 10:00 P.M. excluding holidays. Off-peak hours constitute 60% of the
total year and include weekdays from 10:00 P.M. to 8:00 A.M., all day weekends and
holidays. ‘ ,

Two seasonal breakdowns of electric generation are also calculated. The first,
with winter months of November through April and summer months of May through
October coincides with N.S.P.'s credit structure. The second, with winter months
of October through March and summer months of April through September coincides
with the seasonal variations of steam demand of the community.

East Bank purchased power has been projected by analyzing 1977 East Bank elec-
tric use. and adjusting for increased future building additions. Due to the recent
installation of capacitor banks on the East Bank Campus, the projected purchased
power was corrected for 100% power factor.
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3.5.9 - ‘ FUEL CONSUMPTION

In determining coal consumption, design values of 80%.boiler efficiency
and 3% blowdown are used. The fuel used is Western coal with a heating value
of 8,890 BTU/1b. For the Southeast Steam Plant, the change in enthalpy from
the feedwater, through the boiler, and to the point of the header is:

1,385 - 220 = 1,165 BIU/1b
And from the feedwater to blowdown is:

44] - 220 = 221 BTU/1b .

For the University Heating Plant, operating at the same design values, the
change of enthalpy from the feedwater, through the boiler, and to the point of
the header is: :

1,200 - 220 = 980 BIU/1b. : . : ;

And from the feedwater to blowdown is:
350 - 220 = 130 BTU/1b
Coal consumption at the Southeast Plant then:

Header Steam x (1,165 BTU/1b + (0.03) (221 BTU/1b))
(8,890 BTU/1b) (0.8) (2,000 1lbs/ton)

And at the University Heating Plant:

Header Steam x (980 BTU/1b + (0.03) (130 BTU/1b))
(8,890 BTU/1b) (0.8) (2,000 1bs/ton)

For Options II and III, a similar calculation is performed on the steam
produced by the waste heat recovery boiler in order to determine the coal savings
resulting from pyrolysis.

Coal savings from the waste heat recovery boiler is then:

Header Steam x (1,165 BTU/1b + (0.005) (130 BTU/1b))
(8,890 BTU/1b (0.8) (2,000 ibs/ton)

Since these figures represent an overall reduction in coal consumed, they have
been given a negative value and can be found under the colum titled '"Reduction
from Pyrolysis''.

Fuel allocated to electric generation is calculated by determining the
amount of coal required to produce the energy loss within the turbine. This
energy loss is found by multiplying the monthly (or annual) steam flow from the
exhaust and extraction points of the turbine by the change in enthalpy of the
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steam as it passes from the throttle to the exit points. For the exhaust flow
the change in enthalpy is:

1,385 - 1,200 = 185 BTU/1b
and for the extractionlflow the change is:
1,385 - 1,315 = 70 BTU/1b
Coal allocated to electric generation is then:

(EXH) (185 BTU/1b) + (EXT) (70 BTU/1b)
(8,890 BIU/1b) (0.8) (2,000 1b/ton)

Where:

EXH is the total exhaust flow for the given period
EXT is the total extraction flow for the given period

The individual Community's fuel alloeation is then calculated by dividing .
up the remaining coal proportional to the steam demand of that Community.
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3.5.10 TRANSPORTION

The transportation scenario explores the volumes of truck and train traffic
servicing ICES during its first five years of operation. Unit trains consisting
of 35, 100-ton cars will deliver coal to the ICES Plants directly from Western
coal mines. A portion of this coal will then be trucked to the University's
St. Paul Heating Plant to satisfy all of that Campus's coal requirements. Trucks
will also be needed to remove coal ash (reduced in weight by 10% from the original
coal) from the ICES Plants. With the inclusion of a pyrolysis unit, trucks will
be used to deliver both health care and municipal solid waste. Additional trucks
will be needed to remove the slag (reduced in weight by 20% from the original
solid waste) from the Southeast Steam Plant.

For the computer simulation a unit train delivery is triggered if at the end
of a 24 hour period the coal handling facilities in Minneapolis are able to absorb
the 3,500 ton delivery, i.e.:

Maximum storage 'at University Heating Plant = 12,100 tons
Maximum storage at Southeast Steam Plant = 13,100 tons
Total Capacity = 25,200 tons
- 3,500 tons
21,700 tons

So, if at the end of a.24 hour period the total storage in Minneapolis is below
21,700 tons, a unit train delivery will be made.

ICES and St. Paul Campus truck traffic involved with ash removal is given
for both 10 and 14 ton trucks. A programming error has caused the number of
ash trucks out of the St. Paul Plant to increase slightly from the Basic Plan
to Option III. This problem will be corrected in the final computer run.

Health Care related solid waste is delivered in 7 ton trucks, while

municipal wastes are delivered in 20 ton trucks. Deliveries total 132 tons
of solid waste per day.
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3.5.11 COMPUTER RUNS

o The following materials contain the computer simulation of the Central
- Plants for ICES.
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UNIVERSITY AND ADD.ON
STEAM DEMAND = SPACE

T8/02/14.

UNIVERSTITY ST, VARYS FAIRVIEW AUGSBURG ADD-ON TOTAL TYOTAL COMMUN,  UNIVERSITY  TOTAL COMMUN,
___STEsM DENS, SYEAM DENS, STEAM DENS, STEAr DENS. STEAM DENS, STEAM DENS, DEMAND DEMAND
YEAR~ LBS LRS/ " LBST T LAS/ T LpS  LBS/ LBS LRSS/ LBS ~ LBS/ LBS LBS/ PEAK MIN AVG PEAK RIN AVG
MONTK (X1000) GsF  (X1000) 6SF  (X1p00) USF  (xlooo) GSF  (x1p00) OSF  (X1000) GSF (1000 LBS/NR) {1000 LBS/HR)
T6o1 226403 ?2.5 21950 26,7 10A11 26,8 9198 18.5 41159 24,7 267562 22,8 433 199 Jp4 499 234 360
7602 174187 17,3 je3es 19,9 T499 21,4 7346 4.8 31231 18,7 205398 17.5 418 160 250 462 193 295
7603 169234 16,8 13753 16,7 6277 17,9 6940 14,0 26970 16,2 196206 16,7 345 108 227 384 142 284
Téoé 103077_-10.3 10142 12,3 46797713,3 T 433877 BT 1915577 11,57 1225847 T10.4 7 7224 7B 144 2%9 108 170 ~° 7T
7605 103795 10.) 8101 9,9 3680 10.5 3720 TS 15501 9.3 119296 10.2 222 68 140 246 10o 160
To06 125911 12.5 6899 g, Ja8s 8,8 2904 . 5.9 12887  T,7 138798 1].€ 248 108 175 269 124 193
Té07 136415 13.) 6386 8,5 Jj2s8 8,9 297e 6.0 13,87 7.8 147502 12,8 261 130 181 28] 147 198
Tep8  13p6€1 13.0 6991 8,5 3164 9.0 2976 6.0 13131 7.9 143792 1243 257 119 176 276 135 193
7609 102212 10,2 7434 9,0 3366 9,0 2856 5.8 13654 8,2 115866 9,5 211 91 142 232 104 l6])
7616 136250 13,5 712023 1436 54827T15.6 © "5314 197 7722819 7 13,7 1159109 “TISET 276 "110°183 "7I22 13p 214 -
7611 177496 17,6 16534 20,1 7526 21,4 7632 15.4 31690 19,0 209186 17,6 400 135 247 462 162 29)
7612 2851€¢) 24,3 20734 25.2 ‘9446 26,9 9426 19.0 39606 23.7 284T6T  24.) 466 209 30 827 246 383
TOTAL 1829176 87,7 147935 180,0 67331 191,86 65624 132.3 280890 168,3 2110064 179,8 466 06 208 527 104 240
(6SF X1000) (10069} t 822) t 3sy U 496} { 1669} t11vaed
7761  2652¢6 26,1  222%0 27,1 10160 .28,9 9299 18,7 41709 25,0 306975 26,0 495 219 357 553 258 41)
77082 165075 36,3 15429 18,87 7935  20.0 6948 1440 29412 17,86 194487 16,85 341 140 246 398 174 289
7703 136639 13,5 13912 16,9 6358 18,1 7074 14,3 27344 16,4 163983 13,9 2R9 B2 184 334 108 220
704 92350 9.1 10219 (2.4 4683 13,3 ° 4d6a 9.0 19366 11.6 111716 9.5 263 66 128 304 85 155
7708 96847 9.5 8538 10,4 3893 11,1 384 7.7 16271 9,7 113118 9,.¢ 216 73 130 235 96 182
Mo 106491 1645 7156 6.7 NTo Yeo 2973 6V 13239 T 19730 Yo T 222 Yod 148206122166 "~ ——
7707 126178 12,4 7338 0 B9 3286 9,4 3031 6.1 13631 8,2 139809 11,8 253 118 170 273 134 188
1798 97764 9,6 7168 8.7 3231 Ve2' v 3063  6s) 13439 8.1 110503 V.3 223 79 130 262 94149
7709 _ 85443 8,4 7996 9.7 3637 10.4 3072 6.2 14705 8,8 100108 8,5 200 62 119 220 98 139
TT1e ~ 136250 13.47 J2023 T 14.6 T "5482 15.6 T 5314 15.7 22819 13,7 159109 13.% © 276 110 183 322 130 214 - -
TT)1 177496 17,5 16534 20,1 7526 21, 1632 31690 19,0 209186 17,7 400 135 247 462 162 29)
TT12 2451€1 _2a.1 20734 25, ¥ B Y { e T U"_'—V€zs 19.6 TT39606 23,7 T 2BATBT T 28T 6% 2097330 o927 285 383
TOTAL 1739260 170.4 149270 181.6 67905 193.,5 66056 133.2 283231 169,7 2013491 170.) 495 66 198 553 85 230
t6SF X1000) (301527 ~ 7 (" 822) Ttasyy e [ 498} U 1669~ 11821 T - s
T84 259368 23,6 20585 24,0 9356 25,9 8252 16,6 3019; 22,5 291561 23.. Anﬁ 261 309 556 28y 400
1802 181310 16.5 16027 19.1  TNi7 9.7 6966"TA-6““3oov:“TY“U“!Ixloz"I6‘7"‘“‘315‘15‘“?76‘"’133‘138'315‘" """"""""" -
7803 181790 16.6 17617 21,0 7742 21.4 8572 17,3 33931 20,0 215721 17.¢0 349 112 246 407 145 290
T804 110940 Jo.l ~ 112857 13.5 77 5334 14,2 4992 " 1p.1 21411 1246 132351 10.5 289 82 154 331 104 184
7808 106352 9,7 8539 10,2 3893 10.8 3849 7.7 16272 9.6 1z2624 9,7 237 B0 143 256 103 165
7806 116947  15.7 T157 8.6 "317e0 8.8 2913 Se9% 13249 7-8 130187 10.3 264 116 162 268 132 18}
7807 138590 12,6 7314 - 8,7 3286 9,1 303) 6.1 13631 8,0 152221 12.0 278 130 186 298 146 205
T8O 143730 12.6 9447 11T 43IF T T12:7] 4105 BvI 17890 106 1586207 IZ¢S IIITICIBY ISTIIe )3
T809 112382 16,2 7434 8,9 3364 9,3 2856 5.8 13654 8,1 125956 9.9 232 100 156 253 113 175
7819 134224 12,2 10889 13,0 T 4076 13.8 ATBp 9.6 20645 12.2 154889 12,2 ,° 272 108 189 314 126 208
7811 174987 16,0 15357 18,3 6837 18,9 6884 13,9 29078 17.2 204065 16,) 306 133 243 452 158 283
7832 255369 23,3 20388 2444 95867 25.7° 7 9077 18.3 77 3B75) 22,9 294120 23.2 T 463 217 343 526 252 39S -
TOTAL 1912999 174,64 152039 181,06 68499 189,7 66259 133,6 286788 169,3 2199697 173,7 489 80 218 556 103 25)
{GSF X10007 1109707 837 — I8 T 4987 116967 T126637
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UNIVERSITY AND ADD.ON
STEAn NEMAND = SPACE

UNIVERSTTY ST. MARYS FAIRVIEW AVASBURGA ADD-ON. TOTAL TOTAL COMMUA,
.. STEAM DENS,  STEAM DENSe SYEAM DENS., STEam DENS. STEAM DENS, STEAM DENS.
YEAR- LBS  LAS/ LAS  LRS/ LRS  LBS/ LBS LAS/ LRS * LBS/ 7" LBS LBS/

UNIVERSITY
DEMAND
PEAK HIN avo

TOTAL COMMUN,
DEHAND

PEAK NWIN AVG

T8/702/14,

(GSF X1000) " (311277 T 882y T 1IN 1 5267

MONTF (X1000) GSF  (X3000) 6SF tx1000? OSF  (x1000) 6SF  (xlgoo) OSF  (X1000) GSF (1000 LBS/MR) (1000 LBS/HR)
7901 259368 23,6 20972 24,6 Sap)l 26,4 8998 17,1 39769 22,7 299137 23,5 489 26) 349 538 283 ap2
7902 181310 16,5 1623% 19,] T698 2067 7620 145 31553 18,0 212863 16.7 375 154 270 435 191 017
7903 181790 14,6 17769 20,.° 8423 22.7 9316 17.7 35%08 20.3 217298 }17,1 349 112 244 409 147 292
7908 TT1T0%40  ig.) 118657 13.9 " TT5383” 14.% " ST}2 U89 T 22955 TIIVTIII895 T 10,5 289 827158333 105 186 ————— -
© 7908 106352 9,7 8949 10,5 3897 10.5 3960 7.5 16806 9,6 123158 9,7 237 80 143 255 104 166
7906 116947 ja.7 7235 8,5 3i7) 8.8 2913 8.5 13319  T.6 130266 10.2 244 116 162 269 132 18]
7907 138590 12,6 7376 8,7 386 8,9 3033 5.8 13693 7,8 1%22¢% 12,0 278 130 186 298 146 205
7938 145720 12.8° 70056 131.6 4360 lx.a 4498 8.6 18914 10.8 159644 2.6 331 116 189 358 136 2)5
7909 112362 19,2 7631 9,0 3376 9, 2856 5.4 13863 7,9 126165 9,9 232 100 156 256 113 175
- 1910 136226 12:7 7 11336 13‘3 5?67“16-2"' 5524 77105 T 22125712,7 0156349 712,33 " 2727108 180 316127217
7911 174987 6,0 15668 18,0 7370 19.9 7604 14,5 30642 17,5 205629 16,2 394 133 243 454 159 28e
7912 2553€9 23,3 20807 24.4 9498 26, 9821 18.7T 40326 23,1 295695 23.2 463 217 343 528 255 397
TOTAL 1912909 174,4 155892 183.0 71730 193,3  7185) 136.6 299473 171.2 2212382 173.9 489 80 218 558 104 253
tGSF X1000) 1(10970) ( 852) t 3an { s26) t 1749) (12719)
8001 263983 23,7 21380 24,7 10300 26,3 8996 17,) 40476 22,8 304459 23,8 498 245 355 569 288 409
8002 191546 37,2 7318 20.0 8451 2le1 7908 15.0 33277 18.8 224823 17.4 382 1S7 215 443 194 323
80023 185031 16,6 18362 2!.2 8486 22,3 9316 17,7 36364 20,6 221195 17.1° 355 116 249 416 )50 297
8006 112881 16.1 12005 13.8 585¢ " 15.4 5712 109 23573 13.3 136452 10.6 204 83 157 339 108 190
8005 _ 1082%0 _ 9,7 9283 10,7 4637 12,2 3960 7.5 17880 10,1 126130 9.8 ‘241 Bl 1S 262 106 170
8op6 118995 14,7 TATT 9, 17TTT3899 1002 T 29137 50577 14680 Ba3 133675 19.4 248116 165 274 138 186 - o -
8007 14033 12,7 8058 - 9,3 4530 10,6 Jo3y s.8 15))9 8,5 156152 12,1 283 132 190 305 150 210
8008 143228 13,9 0191 (1.8 5982 13.3 4498 8.6 19771 11.1 162999 12.6 337 118 193 2365 149 219
8009 114308 10,3 8156 9,4 4084 10,7 2856 5.4 15094 8,5 129402 10,0 236 102 159 259 117 18p
8ol0 136608 32,3 11633 3,4 5720 1S.0 5524 105 22877 12.9 159485 }2.4 277 110 184 322 13] 214
801) 178310 16,0 16078 18,5 1557 19.8 7604 14,5 31239 17,6 209349 16,2 401 135 247 462 1063 29)
80i2 2598937 723,477 21193 24.4 10530 2643 9821 1847 ° A1p447723.177300937 23,3 T ATF 221 349 S38 259 4g4
TOTAL 1953866 jT7S,6 161532 186,3 77521 203.5 72139 137.1 311192 175.4 2265058 175.¢ 498 8} 222 %69 106 258
(GSF X)1000) (11127 t 8eM ( 38)) t s26) ( 1774) (12901 :
8191 263983 237 21767 24,7 10545 27,0 ° 899 17.1 41308 23,0 30529% 23,6 498 245 355 S70 209 a)p
8102 1845147156, 1693¥‘_‘9.2" B3T0 72147 T 7625 T 14e5 T 32922 18.3 217436 T 1648 77382 ISTT2TS 444 196 324 i
8103 105031 16,6 18514 21,0 9167 23,s 9316 17,7 36997 20,6 222028 17,2 355 114 249 417 15) 298
B1o4” " '112881 15,1 (2580 1443 6103 1S.6 S7T12 199 24395 13.6 137276 10.6 294 83 157 340 108 19)
8105 1082%0 9,7 9693 11,0 4641 11,9 3960 7.5 18294 10,2 126544 - 9,8 241 81 145 262 107 170
8106° 118995 14,7 ° 7955 -~ 9,p 3891 10.0 2913 S.5 14759 8,2 133754 10.3 248 116 163 275 136 18¢
8107 141933 12,7 8120 9,2 4530 10,3 3037 S,8 15181 8.4 156216 12.1 283 132 190 305 150 210
816877143228~ 12,9 —jgBog - 112027778704 T13.1 T 4498 T TBBTT 20402 110377163630 1257337118 193 366 140 220 - - -
8109 114308 15,3 8351 9,5 4096 10,5 2856 5.4 15303 8,5 129611 10,0 236 102 159 260 11T 180 -
8110 136608 12,3 72078 13.7 6511 15.4 5524 105 23613 13.1 160221 1246 277 1310 184 323 1)) 215
8111 176130 16,0 16389 18,8 8090 20,7 7604 14,5 32083 17.8 210193 16,3 401 135 24T 4063 163 292
8112 259893 23.4 21612 24.5 ' 10442 26.7 9827 18¢7 41875 23.3 301768 23.) AT) 221 349 539 26] g6
TOTAL 1946834 75,0 164791 186.6 80490 205.9 7185] 136.6 311132 176.3 zzeaoee 15,1 498 81 222 ST0 107 258

LS SA 42 1129261}
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UNIVERSITY AND ADD=ON
STEAN DEMAND « SPACE

UNIVERSTTY STe VARYS FalRVIEW

STYEAM DENS. STEAM DENSe  STrAM DENS,
YEARS T LBS T Las/ T LBS LRS/7 LS
MONTF  (X1000) OSF (xl000) OSF

AVUGSBURG ADD-ON TOTAL
STEamn DENS. STEan DENS,
LBS/ " 'LBS ' LBS/ Las L8S/
tx1a00) OSF txlooo) Osf txlooo) OSF

8201 279642 23,9
8202 195486 36,7
2203 195971 16,7
8208 119571 1042

23818 25,3 10864 27,0 8998 17,1
18455 9,6 8452 210} 7620 14+5 34827 18,9
20223 21,5 9213 23,0 9316 17,7 38752 20,7
134267771443 7 6103 152 ~TBT12 71009 T T2524) 7 T35
A205 114668 9,8 10435 11,1 apél 11,6 3960 7.5 19036 10,2
8206 126043 1047 8676 9.2 389, 9.7 2913 (%) 15489 8.3
8207 149411 12,7 8864 9,4 4030 fued oM 5.8 15625  8,°
8208 151762 " 12,9 71566 123 Sj0é 12.7 4498 R 21148 11.3
8209 121058 10.3 9022 9,6 4096 1042 2856 S.4 15974 8,5
Sifi___71‘716"‘157!‘“’?2933_‘T377"‘—33x{"15;o““SS:I"13?S'—'2'668‘"13;1
8211 188682 16,1 17765 18,9 8)T4 20,4 Toos 14,5 33543 17,9
8212 275254 23.5 23567 25,0 ° 10787 26,9 9827 18.7 44375 23,6
TOTAL goggzgq 175.9 ]j§13o 189,7 81346 202.9 71853 136.,6 331927 177,6
(GSF Xj000) (11725) t 942) T e01)Y T Tt s26) { 1869

436%68 23,6

187027168,

TOTAL COMMUM,
STEAM DENS,
LBS T LBS/T

1x1000) OSF

UNIVERSITY YOTAL COMMUNG
DEMAND OEMAND”

PEAK MIN AyG PEAK RWIN AVG 7 7T e -
(1000 LBS/hR) (1000 LBS/HR)
323300 23.8 528 260 376 604 306 435

229993 16.9 405 166 291 4T] 206 342

234723 17,3 376 121 263 442 159 J15
44812 10T 311788 166 339 118 201 -

133704 9.8 2% 86 iS¢ 277 113 180

141523 10.4 263 123 1718 291 164 197

165336 12,2 300 140 29t 323 159 222

172910 1247 357 12% 204 38y je8 232 7

137032 10,1} 250 108 168 275 123 19¢ :
169178 YZ 8 293 IIT IS 387139227

222225 16.3 425 143 262 491 172 309

319429 23.5 499 234 370 871 27S 429 . T il
23941065 176,1 528 86 235 604 113 273
) (13594)

8301 279642 23,9 24987 25,3 10844 27,0 8996 17,1 44827 23,4
8302 195466 ~ 16,7 1945 19,7 8452 2141 T 7620 ‘148 39525 18,6
8303 195971 16,7 21341 21,0 9213 23,0 9316 17.7 39870 20,8
8304 119571 10.2 T ]41T0 T14eé 16103 1502 5712 109 25985 13.6
8305 114668 9.8 108049 11,0 4641 11,6 3969 75 19450 10,2
533"—"i26323’"?377'"—_3755"“329"‘T389r“'977"“2913“"5?5""T5559“‘B;I
8307 149411 12,7 8926 9.0 4p30 10.0 3ol 5.8 15927 8,4
8358 — 1517€2 12.9 < 72157 j2.37 Sjoé 12.7 4498  Be6 21759 11.4
8309 121058 10.3 9268 9,4 4p96 10,2 2856 S.¢ 16220 8,5
8310 144710  12.3 13525 13.7 6911 1540 SS24 105 25060 13.1
8311 188682 16,1 18714 19,0 - 8174 20.4 Y604 14,5 34492 18,0
8312 275254 23.5 8857 25. T 10787 2699 9827 1RaT T 454997237
TOTAL 2062238 175,9 186946 189,64 81346 202,9  7185) 136.6 340143 177,7

$28 260 376 607 30T 436 )

© 230991 16,9 403 166 291 4T3 207 3a8 Cmes e s
23584) 17,3 376 121 263 444 160 317
145556 "10.7 331 88 166 361 118 202 s
134118 9,8 255 86 1S4 277 11s 180 .

TY81602 TT0.d 263 123 TS 29271847197

324469 23,8

165398 12,1 3060 140 201 323 159 222
173521 12.7 3S7 125 204 388 348 233 " ° T
137278 10,1 250 108 168 276 124 191
169770 12.4 293 117 188 343 139 228 : : o -
223174 16,4 425 143 262 493 172 310

—320663° 238 ¥V 238 ITy 573276431
2402381 176.1 528 86 235 607 116 274

tGSF X1000) (11725) U 987 ~ 7 U a0 YT 1 £26) 119180 113639) - e ieae e e
B40] 279642 23,9 24987 25,3 10Re4 27,0 8996 17,] 44827 23,6 3244069 23,8 528 260 376 607 307 43¢
B892 202912 17.3 20071 203 BYI& ZIe7T. T908 15¢0 36693 T9Vv2 2396 . 0 166 297 4TI 207 3a4&
8403 195971 16,7 21341 21,0 9213 23,0 9336 17,7 39870 20,8 235841 17,3 376 121 263 444 160 3)7
Bags " 119STy 1ge2 | 14170 1447 6703 152 §712 1pe9 25985 13,6 145556 1047 311 88 166 361 116 202
840S 1146¢8 "¢ 8 10849 11,0 a4l 11,6 3960 7,5 19450 10,2 134118 9.8 255 86 156 27T 114 180
B4p6 126543 1.7 B7S5 T B.Y T 3891 9.7 2913 505 15559 8.1 141602 104 263 123 115 292 184 197 -
8407 149411 12,7 8926 9.0 4030 10,0 30131 5.8 15987 8,6 165398 12,1 300 140 201} 323 159 222

B8g8 151782 129 12197 123 510% 12«7 A3987 Beb ZITSYT1¢d T ITIS21 1247 IST T25 204 38919867233

8409 1219%8 10,3 9268 9,4 4096 10,2 2856 S, 16220 8,5 1372Y8 10,l 250 108 168 276 124 191

8alg " 164T10 12.377713525 13.7 69117 15.0 S524 103 25060 1301 169770 12.4 293 117 193 343 139 228

411 188682 16,1 18714 19,0 8174 20,6 Toos 14,5 36492 18,0 223174 16,4 425 143 262 493 172 10

8412 275254 _23.5 24801 25.1 10787 © 2649 9827 18,7 45409 23.7 320663 23.5 499 238 37p ST3 276 431 Coee -
T0TAL 2069684 176.5 187564 190,0 81608 203,5 72139 137.) 341311 178,3 2410995 176.8 S28 86 236 607 116 274

{GSF XYo00!}

1117257 T 7987177 "'“”T””COIT"""'""!"5257'__""'m‘"lvli1"_“""'“1136391"' T




681

UNIVERSITY AND ADD.ON
STEAM DEMAND = SPACE

18/02/16.

@) UNIVERSITY ST, VARYS Falnview AUGSBURG  ADD-ON TOTAL TOTAL COMMUN, UNJVERSITY  TOTAL COMMUN.
STEAM DENS,  STEAM DENS,  STEAW DENS, STEAM DENS. STEAM DENS, STEAM DENS. DEMAND DEMAND .

YEAR- L83 LRS/  LBS L8S/ " LAS LBS/ LB LBS/ ' LBS LBS/  LBS ' LBS/ PEAK WIN AVG PEAK MIN AV oo -

{ MONTR  (X1000) OSF  (x1000) GSF  (X1000) GSF  (xlooo) OsF  (Xlo0o) GSP  (X1000) OSF (1000 LBS/NR) (1000 LES/NR)
8501 279642 23,9 24987 25,3 10mes 27,9 6996 17.1 44827 23,6 324669 23,8 528 260 376 607 307 436

( 8502 195666 je.7 19453 19,7 8452 21.1  T62p 14.5  ISS25 18,6 230991 16.9  4g5 186 291 473 207 s
8503 195971 16.7__ 21341 21,6 °213 23.0 9316 17.7 39870 20.8 23584] 17.) 376 121 263 444 189 317
85047 1195717 710,273 41T 1604 776303 15,2 5732 1.9 25085 13.6 145556 ~10.7—" 351 68 16b~ 361 114 202 ——

O 8505 114668 9,8 10849 11.0 4ol 31,6 396p T.5. 19450 10.2 134118 9.8 255 86 'S4 27T 1le Ao
8506  125c43 14.7 8755 8,9 389 9.7 29)3) S.5 15580  B.1 141602 10.4 283 123 175 292 144 197
8507  1e9411 12,7 V8926 9,0  3p30 :C.0 3031 - 5.8 18087 8,4 165398 12.1 300 140 20i 323 159 222

€ 8508  1S17€2 12,9 12157 12.3 5704 12.7 4498 8.6 21759 11.4 17352] 12.7  3ST? 125 204 388 148 233
8509 121058 10,3 9268 9, 4096 10,2 2836  S.4 16220 8,5 137278 0.1 250 108 168 276 124 191
8510 144710 12,3 13525 13T GellT 1500 552471075 25080 13,1 T 16VTTE 12 4293 11T 195 —3¢3-139—228

© 8531 188682 16,} 18718 19,0 8174 2044 T604 14.5 34492 18,0 223174 16,4 425 143 262 493 172 310
8512 275254 23,5 " 2480} 25.1 ° 10787 26,9 9827 18.T 45409 23,7 320663 23.5 499 234 379 ST 276 &3]
TOTAL 2062238 175,9 186946 189.4 81346 202,9 7185} 136,06 340143 177,7 2402381 176,1 526 86 235 - 607 114 274
tGSF X1000) (1172%5) { o8T t e0}) { s26) 1 1914} 113639)

-® com e o
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UNIVERQITY AND ADD.ON
STEAN DENAND = SPACE

ANNUAL SUMMa

. _ UNTVERSTTY ST, VARYS FaInRVIEY AUGSBURG
STEAw DENS, —~ STFAM DENS.  STEAM DENS, STEAM DENS.
L8S LBS/ LES RS/ Lps  LBS/ LB  LBS/
YEAR 1000} OsSF tx31000) OSF  (x1p00) OSF (xlo0p) GsF
1976 1829174 181,7 147935 38p,0 67331 191.,8 65624 132.3
1:’!__1136290,1153}__;a°zvo 181.6 67908 193.5 66056 133+2
1978 2912909 174,477152039 181,67 68499 189.7 T 66255 133.6°
1979 1912909 j7a4.4 155892 183.0 71730 193¢3  7165) 136.6
1980 1953866 1756 161532 186,3 77521 203.5 T21M 137.1
1981 1946834 75,0 164791 186.8  Bga99 i05.9 7133y 13646
1982 2062238 75,9 178730 189,7 81346 202,9 7168) 136,60
983 2062238 78,9 1R6946 189,60 831346 202.9 71853 13646
19847 2069684176 ,5 1875647190,0 ~ 81608 203,57 72139 1311
1988 2062238 (75,9 86946 189,06  B]1346 202.9 V183 13e.b

RY

ADD-ON TOTAL
STEAM DENS.
L8sS Les/

t{xlo00) GSF

280890 168,)
283231 169,7
286788 169,3
29973 1M1.2
311192 175,
317132 176-3
331927 177,6
3400143 177,7
341311 178,3
340143 1777

TOTAL COMMUA.
STEAN DENS,

UNIVERSITY
DEMAND

L8S L8Ss PEAK MIN AVO

tx1000) GSF {1000 LBS/NR)
2110064 179,8 464 86 209 527
2013491 170,23 495 66 198 553
2199697 173,77 43s B0 218 550
2212382 173.% 489 8¢ 218 558
2265058 17S,.¢ 498 8] 222 569
22063966 175,.] 498 8) 222 s70
2394165 178,11 528 86 235 604
240238) 176.) 528 86 235 607
2410995 '1706,8 328 86236607
240238) 176.1 $28 86 235 607

)

85
193
104
106

137

113
114
114
114

19702718

TOTAL COMMUN,

DEMAND
PEAK MIN AVG
(1000 LBS/HR)

240
230
‘231 T
253
258
258
2713
274

276
276
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ELECTRIC PROVVUCTION o S,Es STEAM PLANY

78702720,

- BASIC PLAN
- - KILOWATT PRODUCTION - *KILOWATTHOUR PRODUCTIONee ecccvEAST BANKeoaes _ .
PURCHASED POWER
ON PEAK OFF PEaK ToTaL - .
- YEARe  PEAK MIN, AVG. PEAK  MIN. AVG, PLAK  MINe  AVO, ON PEAR OFF PEAK T10TaL REHRS  DEMAND
I #CNTH ({31 (xw) tXn) (L) tRw) Ixw) (Ruw) 1Kw) IKw) {X1000) (X3000) (X1000) (x1000) (Kw)
e - — e et e e 1981 e e e
(N o} JAN 1332 5850 6525 7332 . 5858 6486 1332 5658- 6500 1918 .2910 4836 0696 19694
FEB €648 3257 5849 6654 3629 S908 6654 3287 5883 1638 2316 3653 7187 19214
MAR 6472 1223 5427 6502 2320 5SS - 6502 1953 §502 167¢ 2422 4093 8694 19214
: APR €004 1394 3355 - 6l4s 1022 189 oles 1022 3257 98¢ 1359 2349 BaSe 19696
— —.-MAY S835. 1177 . 3301 __ _ _S823_  960__ 2686__- _SU3s__ 9602930 ______ 970_.._)2l0e_ &180._ __ . 8694 2J616
JUN S58Te¢ 2357 3929 5584 2015 3257 S876 2015 3545 1210 1342 2552 9703  2209¢
JUL  S957 2543  4SS6 6089 . 2512 aQSe 60bp 2512 4273 1e07 1712 31719 9847 22096
AUG €390 2729 - eb606 60b8p 2077 )27 6390 2077 43)e 1354 18571 3211 10231 22096
SEP  ST39  3S8) 3632 51509 31583 3118 S7T39 1%8) 3338 1119 12865 2401 8694 19694
OCY 6045 2077 4305 5949 1829 3942 6045 1029 4092 133¢ 1719 3065 9079 19694
—— - - NOV . _677) 3132 __.85509_ _. 6771 _.2605 __Se9l..___ . 6173 .- 2605 5496. . __..1542_ ._24l6 3esea 8838 19696 . __
DEC 7186 5%22 65)e 7093 S27¢  6e28 Tid6 5274 6463 2000 2802 4808 8696 19694
TOTAL 7332 1177 4783 . . ..7332. 960 _4525 .. .. 1332 960 . 463} 17208, 23356  40Set 106719 22096
OCTeMAR 7332 1953 . 5682 . ... 7332 .1829 . Se3s 1332 1829  S65¢ 10102 14592 24695 51156 1969
APR-SEP 6390 1177 39gS 6leg 960 3407 6399 960  36le 7107 - 8766 15871} 55623 22096
---NOVeAPR . 7332._..31396__SS35.___ 7333 1022 __SS16__ -—T1330 1022 5526 9763 14232 ..-23995 __.__ . 9053] .__1Y694 .. __._.._... _
MAYLOCT €390 1177 4060 6089 960 3534 6399 960 371S2 Tase 9124 106571 56248 22096
e o P e Y082 — . - o - — - .. R . . i
——e—JAN . _T7502....5946___ 06650 7502  _S%eh___ 86067902 __S946_ _56623 1958 2973 4928 923620920 ..
FEB- 6782 3536 5992 6788 3939 6062 6788 3536 6033 1676 2376 4054 7603 20410
MAR €595 2170 . .5815 - 5625 ...2543 _S5750...... 6625 . 2170 _ 5694_ .___ 172§ ... 2507.._ &237._ ._ . 9236 . 20810 ... ___
APR 6098 )58} 36135 6244 1177 3439 t244 1177 3519 106§ 1465 2536 8980 20920
BAY €917 1332 .. 3588 ..5905 . 1115 .._294) . S917.. 1115 ..3197.. . ... 1055 .. 1323 -..2376._ . .. 9236 2296} .
WUN %963 2605 4250 585 2232 3544 5963 2232  3e8es 130§ 1460 27169 10307 23472
smeem-aUL .. 805) 2793 ABY4____ 6180 27606358 8By 2760.__ 4S8} 1569 _ 1839 3apH___ loeeo_...234722.
AUG €507 2977 4890 6189 2294 4421 6507 2296 4606 1438 1989 3427 loBee 23472
SEP S8BT 1767 393} . 5553 . 1767 3396 5887 1781 3625 S 111, 1399 2610 9236 20920
0CT €139 2294 4607 6028 2046 4247 6139 2046 4390 1416 1852 327 96es 20920
MOV . €911 3412 ST33 . . . 391} 2853 5713 6911 2853 s572) 160¢ 2504 4119 9389 20920 -
DEC 71350 5846 6645 7257 5677 6549 73509 5677 6589 2087 2856 4902 9236 20920
— ZYOTAL __7502....1332___5026__ .._7502_ . 1115 _ 4756 —7502._ 1115 e867._____ 18083 24553 42636 _ . 113431 2367z __ .. __._.
' OCT-MAR 1502 2170 5868 7502 ... 2046 5821 1502 2046 5840 10633 15077 25510 54340 20920 ;
APR<SEP 8507 1332 4203 6244 1115 3684 6507 1115 3099 7650 9470 17126 59087 23472
.. NOVeAPR 1502 1581 5716 7502.. 1177 . S694. _.....7502 . 1177 . .S703 10083 _ 14690 ..20773 83680 .20920
f. KA¥-0CT €507 1332 4362 6l8g 1115 3820 6507 1115 €065 9863 11863 99751 23472

8001




261

- BASIC PLAN
. - *=KILOWATY PRODVCTI]IONeoooaoonomcasacany: e >KILOWATYNOUR PROOYCTION®e  ==vecfAST BANKecwesw
YUKRCHASED POWER
ON PEAK OFF PEAK T107AL
YEARe  PEAK  MIN, AVG, PEAK  MIN,  AVG, PEAK  MIN. AVO. ON PEAR OFF PEAK TOlal KeNRS  DEMAND
PONTH (kW) (Kw) (Kw) (Kw) __. {RW) tnw} (Rw) tkw) txw) {X1000) (x1000) (X1000) (A1000) (Kw)
e e e T \9BI_. . .. e e e —
JAN 1502 5946 6650 7502 5946 6600 1502 5940 6623 195% 2973 4928 9236 20920
FEB 78z 3536 5992 6788 39  e¢b2 6788 3536 603) 167¢ 2376 405¢ 7603 20410
MAR 6595 2170 5615 6bcq 2963  STSQ 6625 2179 569 172% 2507 237 9236 20410
APR  .¢098 1581 3638 626s 1ITT 3439 6244 1177 3819 1069 1465 2534 8980 20920
o MAY_ _SQ1T. . 1332 ..23580.___ 5905 ___111%__ 291 __ __.5Y17_ _1115. 3197 _10%%___1323__ _2378 __ 9236 __ 22961
JUN 8963 2605 4250 585 2232 3566 S¥63 2232 384 1306 1480 2769 T 10307 2372
JUL  605] 2791 487 618p 2760 4358 6ibp 2760 4581 1566 1839 Jep8 il0e6¢  23e72
AUG 6507 2977 4890 6180 2296 a4} 6507 2294 4600 16386 1989 3e27 loses  23e72
SEP  S88Y 1767 3% 5553 1767 32396 5887 1767 625 1211 1399 2610 9236 20920
0CY €130 2294 4607 6028 2046 4247 0139 2066 4396 1416 1652 3271 9644 20920
NOV .. €911 ..3412. ST33___ 6911 _ 2053 _ 5713 ___ _evl) _ 2883 5721 _160% . _ 2516 4119 . 9389 20920 -
DEC 7350 5846 0645 7253 56771 6549 7350 S67v1 6589 2047 2856 4902 9236 20920
TCYAL  7S02 1332 5026 7502 . . 1115 . 47S¢ .. .1502 1115 4867 18083 24553 42636 113631 23672
OCT-MAR 7502 . 2170 S6ee _7502. 2066 5821 .. __ 7502 2046 . 5840 10433 15077 25510 54344 20920
APR-SEP €507 1332 4203 62644 1115  J6B4 6507 1115 3899 7650 946 17126 99087 . 23472
NOV=APR. . 7502....1581. __5116 1 _ _SeS94 1502 703 10083 1es%0___ 242773 . 53680 _ 20920 ... ____
MAYeOCT €507 1332 4362 618¢ 1115  3s20 6507 1115 coos 8001 9863 17863 5075) - 23472
A e .- AR ¥ - - o U, I e e e e e
o _WJAN .. 1502 S946___ 6650 TS502 5946 6606 7502 5946 662) 1955 __ 2973 4928 9236___ 20920
FEB - 6782 3536 5992 &8¢ 3939 . 6073 oTg 35306 0040 167E 252¢ 4200 7603 20410
MAR 6625 21To . S5T1e._ __ _. 6537 __253 _ S6T9 .. _ 6625 _ 2170 .. 5694_._ _18eg. . 2399 . _ 4237 .. .9236 . 20410, .._ . .
APR €244 1581 3803 6139 11777 3323 6244 11 3519 1118 1418 2534 8989 20920
MAY 5917 1581 .. 37191 _ se6ls . . 1115 . 2838. . 9Y1r . 1115 3197 . 1061 317 .. 2378 9236 22961}
WJUN  -§963 2605 4350 585s 2232 3469 5963 . 2232 8% 1340 1429 2769 10307 23472
.. JUL._ 6051 . _2114___ASB$______1469___21bn._.031a______hlﬂo___zlan___tsa1 186% 1963 3408 ___ . _lpebp__ 23422
© Aue 6507 2977 S01) 6lep 2294 4318 6507 2294 4606 1544 1883 A7 c 10868 23472
SEP 5887 1767, . 4120 .._..5398 '_1767. ..3283 _._ .. S8BT .3767 23625 1211 1399 2610 9236 20920
OCT 6139 2822 4679 6028 2006 4225 6139 2040 4396 L1310 . 196) 3271 9646 20920
NOV €911 3195 5751 . .. 672s¢ . 2853 S700 - 691; 2853 S12) 1691 Laze 4119 9389 20920
DEC 7350 5887 6742 7166 5677 6480 7350 S677. 6589 2077 28 4902 9236 20920
. TCTAL - 7502 . _1581 _ 514% 502 1115 4685 I502 3115 _ _4811._._.-_43191__20095 427860 1138431 23412
OCTeKkAR 1502 2170 .. 5934 _ 1502 2066 5780 .7592 2046 5842 10551 15109 . . 25660 54346 . 20920
"APReSEP ~ 6507 1561  43%) 6189 1115 3591 6507 1115 3899 T7e0 9386 17126 59087 23472
NOV=APR 7502 - 1561 5780 __. 7502 ._.3177. . SeS54 ._ _. 7502 31177 . SToé . .. .1035¢ 14564 24923 53689 20920
KAY.OCT 6507 1501 4497 618p 1115 3745 6567 1115 4045 1932 9931 17863 99751 23472

ELECYRIC PHQDUCTION = S.Eo STEAM PLANY

78/702/20.
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— T8/02/20,
ELECTRIC PROVUCTION « S.Eo STEAF PLANY

- .o BASIC PLAN
— .- o ~=XILOVATY. PRODUCTIONe=omereaararans eKILOWATTHOUR PRODVUCTICN==  we=ccfAST BANK-vews_ ____ _
‘ , FURCHASED POWER
ON PEAK . OFF PEAK TOTAL . .
YEARe  PEAX  MIN.  AVG. PEAK  MlNe  AVU. PEAK  MINe  AVO. " ON PEAK OFF PEAK TOVaL + KEMRS  DEMAND
PCNTH (Ku) {Ku) IKw)_ . __(Ku).__ . (KW) [§.9 }] . IKMY . (1.4 1] K} . __(X1000) {Xx3000) (X1000) 121000} (Ku)
— — 1988 —_— JO
JAN 1502 5946 - 6630 . 7502 5940 6606 7502 59406 662) 195¢ 2973 4928 9236 20920
FEB 6782 3536 5992 6789 LA L 60062 6788 35236 6033 167¢ 2376 4054 7603 204)0
MAR  ¢595 2172 56.5 6025 254) 57152 60235 2170 S69e¢ . 172§ 2807 4237 9236 204;0
APR 6098 1581 3635 6244 1177 3439 624y 1177 3519 1068 1465 2534 8980 20920
- MAY €917 .. 133223580 . ____ 5905 __ . J21S5__294)__ _ _S59iy 3115 3197 10S&__._1323 2378 ______ 9236__ 2296
JUN 5963 2605 4250 585p 2232 3566 5963 2232 k111 130% 1460 2769 10307 23472
JUL 6051 2791 4Bra.. | 5lBp . 2760. 4358 . . _ 6ibp 2760 4581 ... 156% 1839 .. 340¥ 10460 23472
AUG 6507 2977 4890 6180 2294 4421 0507 2294 4600 . 1423¢€ 1989 3427 10868 23472
SEP 5887 1167 3931 .. 5553 ... 1761 3396 . . S6by 1767, 3625 . - 1211 -1399 2610 . 92136 20920
ocr €139 2294 4607 602e 2040 4247 6139 20406 4396 141§ 18%2 J271 %2644 20920
—. N0V _ 6911_.3412 .S133___ a9)1y 26853 ___SI13____ 6913 2851 S§12) 1605 2814 4119 9389 _ . 20920_-. — . _
OEcC 1350 5846 6645 7251 5677 0549 1350 5617 65689 2047 2856 4902 9236 20920
- YCIAL 7502 1332 5026 . .. 7502 ___3115.__41S6__ _ 7502 __.3135_.4067_____ 16081 . 26553 ... 42636 _ . 11340 23412
OCT«MAR 7502 2170 . 5668 . ... 7502. 20e6...8582) . .. .7502...2046 . ..5840 .. _ ... _10433_ 15977 295310 .. S4364 20920
APR<SEP £507 1332 420 6244 1118 3664 6507 1115 3899 7650 9476 17126 59087 23472
—~ NOVeAPR. _.7502. —158} 02 —1111 ___Ss94 1502 31112 5103 10083 1469024723 . 53680... 20920 .
MAY=OCT €507 1332 4362 6l8p 1115 Js2o 6507 1115 4045

800} 9863 17863 99751 23472




6l

.G

ELECTRIC PRODUCTION = S.Eo STEAM PLANY

- . OPTION }

»=KILOWATY PRODUCTIONee==w -

. .«KILOWATTHOUR PRODUCTIGN==_.

76702720,

ceeecEAS] BANKeoowo ..
PURCHASED POWER

ON PEAK OFF PEAK TOTAL . .
YEARe PEAK  MINes  AVGe PEAK  MIN,  AVO, PEAK  NINs ave, ON PEAR OFF PEAR TOlaL KeHRS  DEMAND
HONTH  (KW) (Xw).  tKw) . (Ke) {Xw) (xw) . . (KW t(kw) txw) (X1000) (x1000} (X1000) {X1000) (Kw)
——e e —— . e I {1 § S _———
o) JAN 7494 5970 . 6673 ______ 7523 S973 6628 . . 7523 . SOT0 6646 .. .. . 196% 2082 4944 8694 1969
FEB 6015 4308 6099 6805 4622 6156 0B1S 4305 6132 1707 2412 021 7157 19214
MAR 66313 2973 5855 _ .. 6663 3291 5950 L6003 .. 2973 5911 .. . 1BC2 259 4398 869¢ 1921
( APR 6119 2084 4208 6265 1711 3972 6205 1711 4068 123 1692 2929 8454 19694
ce - -MAY_ 8887 20803926 SBA3 1649 3362 __  SHUY_ __ 1669 3592 1 1A% 1506 ___2673._._ ___Be%__21816
JUN  S94p 2881 4500 5833 2567 J803 5940  2%67° 40} - 1386 1567. 295 9703 22096
JUL 6017 3149 S051 . ... 6138 3008 4548 0i38 3008 8785 . 162¢  ...1919 3545 9847 22096
AUG 6466 3480 5177 6169  268e 4732 beb6 2684 4908 1522 2130 3651 10231 > 22096
SEP 5865 2022 4216 . _.. ST209 1967 23677 .. S8es . 1967 3908 .. .129¢& 1515 .. 2813 869¢ 1969
OCT €165 27)1. 4988 6052 2408 4665 6l6s 2408 4799 1536 2036 3sTo 9079 1969
- - NOV. €912 . €)B0_._59S5¢ ___ _ 6933 __337) S8B3 ._.___ #6933 __3377_ _S911 _____]66) . ___2889 . 4256.____ .. _B838.__ 19694 . __
DEC 7364 S869 66867 7303 SH819 esT8 7364 50819 6615 2052 2868 4922 86%a  1969¢
TOTAL 7494 2022 5272 .... _7523 1649 __ 4999. __ 1523 _ 1649 ...5113 .. .. 18965 25806 ...44775 106779 22098 . . . ..
OCT-MAR 7494 2711 6035 . 7523 2608 S977 . 7923 2408  6001.. ... 10730 35481 _.26211 51156  1989¢ -
APR-SEP 64606 2022 4527 626s 1649 4015 [I113 16649 4227 823¢ 10326 16565 55623 22096
. NOVeAPH _ 7494.__2084 _S913_______ 7523 868 7523 31711 5886 10431 153139 25869505311 __._196%¢ —
MAY-OCY 6466 2022 4655 6169 1649 4132 6806 1649 4349 8538 10668 19200 . 56248 22096
- bt m e e e ——— e e e e e e - 3982 —_ - e e e e e
e AN _J674__ 6066 6805 . 7700 6068 6752 TI00 6066 6TT6 2001  3oal___-5041 9236 ___20920
FEB .6960 4639 6220 69Sg 490 6266 6960 4639 6247 1742 2450 4198 7603 20410 _ .
- .~ MAR 6739 3218 . .5989..___ -6797._ 3536 _ £062.. .. 6797. 3218 _ .6032. ... 1865 . _2643 _ _ 4e88 _ . 9236 20610 .. e
APR 6218 2298 4474 6369 1894 4219 6369 1894 4323 131¢ 1797 3113 8980 20920
MAY  S9T7) 2242 _ 4268. .. 5967 ..1832._3s)68 . 597, 1832 38715 .. .. 125% . 1e28 .2883 9236  229e)..
JUN 6030 3156 4834 591 2812 41l0 6030 2812 4420 1406 1683 182 10307 23472
oo UL £134....3425. 5321 $24g9___ 3284 4RSS B24g._ 3286.__S05% 171¢ 2069 ___ 3164 . _ 0660 22672 _ .
AUG ¢586 3756 5407 62%T4 2929 5005 6586 2929 Slé64 1590 2252 3842 loses 23472
SEP 595p 2263 _ 4530___ _ . 5828.. 2181 ..3980 .- .. 595 . 2181 4216 . 339s 1660 3035 9236 20920
OCT 6264 2936 5216 6168 2053 4909 6264 2653 5036 1607 2140 a7 9666 20920
NOV  '7057 4515 6070 . . .. 7083 .._3653 .6008 .. ..7083. .3653 .. 6032 - .. ~1700 .. 2646 .. 434] . 9389 ..20920
OEC 7536 5956 6799 7472 5901 6708 75938 $901 6744 2094 2923 5037 9236 209290
— TOTAL._ 7674 .._2242___54t88 17001832 5213 T700 3832 _S326 _____ 19T¢E___26907 _ 40453 1i383) . 2372 ... __ -~
OCT=NAR 1674 29%6 . 6179 . - T700 ..265) 6119 T100 . 2653 6143 ... 10987 _ 15847 26834 S434s 20920
APReSEP 6586 2242 481) 6369 1832 e300 658 1832 4512 875§ 11060 19819 59087 23472
NOV=APR 7674 2298 6063 . _. 7TY0p9 . 1¥9¢ " 6009 ..T700 .3894. .603). ._._3069¢ _15504 26200 © 536080 20920
MAY-OCT 6586 2242 4935 6274 1832  4ade 6586 1632 4632 9050 11403 20482 69751  2)472
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¢ PhoLuCY

10N = S,Ee STEAr PLANY

18/02/20,

ELECTIR]
e OPIION )
. - KILOVATT PHODUCTION=== e o= __ =KILOWATTHOUR PRODUCIION== -eccccfAST BANKweawes —
.o . PURCHASED POWER
ON PEAK ~ == QFF PEAK ~ Toral’ )
_YEARe  PEAK  MINe AVG. PEAK  MINe  AVG, PEAX  MINe  AVG. ON PEAR OFF PEAKR TOTal KWHRS  DEPMAND
PONTH  (KW) (xw) (Xw) thuy (Kn) . . (Kw) ARw) txw) iKw) (X1000) tx1000) (Xx1000) 1X1000) (Kw)
e e e - 1923 : - —— - —
JAN 7680 6068 6810 T706 - 6071 6761 T~ TT06 6068 6780 200¢ o042 . 5045 9236 20929
FEB 6965 4667 6226 6955 4987 6273 6905 4667 6282 1782 2459 ‘4201 7603 20410
HAR 6741 32646 2996 6902 3563 6068 W0 3246 6p3I8 1847 Caee 4492 9236  20s1c
APR €223 2325 449 6375 1922 €237 0375 1922 432 1321 1805 3126 ‘8980 20920
[ L) SSIX_N"ZZIn~__320i______SSIn___Jebo___303#_____,5?11___1800__ 3892 _ _ ___ 12060 . _.1636 2890 _ 9236 ___ . 2e96)
JUN 6032 3156 4056 $92] 2839 4)24 6032 2839 &)Y 1495 1699 J19e 10307 23472
JUL €136 3453 5341 . 6242 .__32064_ _ 4865 _. 6202 3284 So71 1720 2053 3113 10660 23472
AU6 6588 3784 5418 6276 2956 S021 o588 2956 5178 1593 2260 38s2 ioees 23672
SEP 5952 2263 4349 5639 _ 2200 . 3997 .. 5952 .. 2208 423 1401 _1647 Joe8 9236 20920
OCT .¢269 2984 5229 6150 2653 4922 6209 2653 5049 1611 2146 3187 9bea 20920
-—. NOV 7063 .. 4542 __ 6015 __ 7089 _3680___6013  __JO04a 3680 _ £037.___  _ AT00 2646 4342 9389_ ._.20920 .. __ __
DEC 7543 S9S58 6803 7489 5903 6730 7543 S903 6748 20%¢ 2925 So021 9236 20920
TCTAL 7680 22063 . S500. . —.T706._..1800__ 5223 _ _ __T706._.1860 . S337 _ _. 1978 20963. _ 46752 . . 113601 23s472 _
OCT-MAR 7680 2984 _ 6186 __ 7706 _ 2653 _ 6125 _T706.__ 2653 . 6150 . . 1099§ . 15863 26863, S4d4e 20920 -
APR-SEP 6588 2263 4829 6375 1860 4316 6588 1860 4528 879¢ 11100 19889 99087 23472
— NOV=APR _. 7680 ..2325 _ 601 __T106 31922 __#plh 110s 1922 £039 10 0232 53680 __20%20.__ _
MAY-OCT €588 2263 4950 62%¢ 1860 443) 6588 1860 4647 907  11e41 20520 59751 23472
e e e 1984 —_.. e — et et e e m et e
. JAN . 1680 .eun_bun_Jna_m_aMoa_uu_un—znﬁL_;uL_Sn.As___Jzn_zoozn_____
FEB 6965 4667 6226 6955 4987 6276 6965 4667 6256 1743 2611 4356 7603 20410
-NAR  .6Bp2 3246 .. 60S6____._6T17...3563_ _6025_. __ 6802 .. 3266 _.6036 . _. . 1950 . __ 2542 _ 4492 . . ... 9236 .. .20610..__ ———
APR 6375 2325 4627 6267 1922 e1aS 6375 1922  a3e2 1360 1766 3126 8980 20920
FAY 5971 2398 _ ee6é ___S85p . _1660._ 356T.. _  S97) 1860 . 3892 . . 1250 L1648 2896 . . 9236  2296) .-
JUN 6032 3156 4958 5921 2839 .4pe7 6032 2839 4437 1527 1667 3194 10307 23472
. UL 8116 3453__ 5622 6243 3284 4842 . 0242 3284 SOTL 1594 2179 3773 loaep _23éx2__
AUG €588 3784 5496 6246 2956 4953 6588 2956 5)78 169) 2160 - 38s2 10868 23472
SEP 5952 2263 4753 5198 . 22080 23874 . . 5952 2200 . 4233 1397 1650 Joeb 9236 20920
OCY 6269 3539 5256 6150 2053 4924 6269 2653 5049 16tz 2285 3187 9648 20920
NOV 7089 4022 6059 ... . 68Jp _30680.. 6022 _ .__T089...3680 _6037_..._ 1781 _ 2566 __ 4347 _ . 9389 . 20920 —
DEC 7543 5999 6907 7369 $903 6636 7563 5903 6748 2127 2893 59021 " 9236 20920
~ JCTAL 7080 . 2263___5995__ 7T70s _ 1860 ___S%166 1106 1880  S3ap 19891 27007 46804 113431 __23e12
OCT-MAR 7680 3246 6229 7706 ... 2653 . 6098 _ _ _ 7706 ...265) _ 615) . 1107¢ 15940 27015 ... 54344 20920
APR=SEP €588 2263 4961 6267 1860 4234 6588 1860 4528 8821 11068 _ 19889 99087 23472
NOV=APR  768p 2325 .. 6118 J1106. 1922 | S598b_ ___ 1706 [1922.._ 6040. _. . 30964 .. 15420 26385 . ... 93680 20920 .
MAY-0CT €588 2263 So064 6248 1860 4369 6588 1860 4647 8933 11587 20s20 97151 23472
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ELECTRIC PHOUUCTION =« S.Es STEAN PLANY

78702720,

OPYION 1
KILOWATY:. PRODUCTION-=o=a===: - =KILOWATTHOUR .PRODUCTION=e ===e=EAST BANKw—wee . .
’ PURCHASED POWER
ON PEAKR OFF PEAK Totat - '
YEAR= PEAK  MINe  AVGe PEAK  MIN., AVG,. PLAK  MINe  AVG. ON PEAR OFF PEAK TOTaL KwHRS  OEMAND
PCNTH (14 }] IKw) (Kw) (KM) tKw) (kw) (kW) 1K) (Kw) (X1000) (X1000) tXx1000) (xio0®) (13 }]
e i m et e e e OB e e -
JAN  768p 6068 6810 7706 6071 _ 6Tol TT06e 6068 6780 . 2002 o062 5045 9236 0920
FEB €965 4667 8226 6955 4987  627) 09r5 4667 6252 1743 2456 2201 7603 20410
MAR  6Tal 32406 S99 6802 - 3563 6068 o802 3246 6038 1847 2546, 492 9236 20410
APR €223 2325 4496 6375 1922 4237 637s 1922 4342 1321 1805 3126 8980 20920
- --- PAY __897) . 2270 4285 ____ 59 60 3636 SYI1L 18603892 1260 ._1636__ 2896 ____ _ 9236 ___22961
JUN 6032 3156  e85¢ 5921 2839 4)24 6032 2839 4437 1698 1699 194 10307  223a72
JUL 6116 3453 534 6242 . . 3284 . 4865 6242 3284 5071 1720 205J I 10460 23472
AUG €588 3784 5418 6276 2956 S021 - 6588 2956 5178 159) 2260 3es2 10868 23472
SEP S§952 2263 4549 583p 2208 ..3997 .. . 5952 2208 4233 1601 1667 Jdpe8 9236 20920
0CT 6269 2984 5229 6150 2653 4922 6269 2653 5049 161l 2146 s 966s 20920
__ MOV _ 7063.._ 6542 6075__ ._ _I0Bg_ .3680_._ 6013 . TOHO__ 3680 6037 _._.___1701___2666._.. 4347 __ . 92389 20820 - . -
DEC 7543 5958  680) T48p 5903 6710 7563 5903 6748 2095 2925 S021 9236 20920
TCTAL 76Bg 2263 . 5500 .. . TT06 ..3860...5223.__. . .7186 ..1860.. 5337 ....19789 . 26063  4067S2 113431 2472
OCT-MAR  768p 2984 6186 . . 7Ylos ..2053 6125 7706 2653 6150 1099 15863  2086) 54344 20920
APReSEP 6588 2263 4829 637s 1860 4316 6588 1660 4528 8790 11100 19889 59087 23672
__NOVeAPR __ 768g.._2325__ 6011 _ 71706 1922 _ 60lk 1106 1922  603% —30710 15822 26232___ 5388020920 ... ..
MAYeOCY 6588 2263 4950 ~62T¢ 1860 4431 6588

1860 4647 9075

11e4]

20520

5975]1

236872




YEAR=
WONTH

il o]
Fee

CAR

' APR

- — .. MAY
JUN
JuL
AUG
SEP
ocY
NOV
DEC
TCTAL

OCT=MAR
APR=SEP

6T

MAY=0CY

- - --.JJAN
FEB
MAR
APR
MAY

JaN

—NOVe=APR ..

JUN -

-.—JUL
AUG
SEP
ocrY
NOY
DEC

- YOTAL

OCT-MAR
APR=SEP

NOV=APR~

! MAYe0CY

OPYION 2
RILOVWATY PRODUCYIONesw=e= - . *KILONATTHOUR PRODUCTION=e o=cecEASY BANKewwes -
PURCHASED POWER
ON PEAK . OFF. PEAK . ToTAbL
PEAK  MIN.  AVEG. PEAX  MINe.  AVG, PLAK  MINe  AVO. On PEAR OFF PEAK TOlaL KWHRS  DEMAND
(xw) txw) txw) 1Xy) IKw) . .IK¥) . . iKN) txy) ikw) {131000) (x1000} (X1000! {x1000) (Kw)
—- - lepa . . - ce— J— —_—
0462 6938 7641 8493 6940 ___ 7595 . [ 2321 6936 76l 224¢ 3618 Se6e 8694 19694
7783 4308 6980 7773 4822 Vol T8 4305 6989 196§ 2748 4697 7157 19214
"P578 2973 111 7431 2291, 6722 Tody 29712 6665 202¢ 293 4959 8694 19214
7087 2086 4287 7232 1711 4092 J232 111 a1M2 1260 1743 3004 8454 19094
604 . _2000.__3905_____ 6603 1649 J2a5  6a07 1649 359¢ —mn A50S____2677__ ____ 8694 _ 21616 .
6850 2881 o511 6208 2567 3805 6659 2567  el07 1388 1568 2957 9703 22096
€985 33149 5147 _ _ T105 3004 _ 4625 .__ Ti0s .3008 405} 1687 1952 609 9847 22096
7436 3480 S54)6 T137 2686 4869 T43e 2686 50084 1592 2191 3783 1023)  2209¢
6374 2022 4234 5729 1967_ 3677 __ 63Te4 .. .3967. .3915. _. 130¢ 1818 2819 869 1969
7133 2111 8193 020 2408 4783 7133 2408  495) 159§ 2085 3685 9079 19694
7879 4180 6622 . _ _I900 — . 33T . 6562 _____ 7900 33TT.. 6SBS5__ _.. . .1BS4 ._. 2887 _._ 47e2.. .. 8838 . 19698 ... .
8331 6625 Te)) 82069 6349  754) 8331 6349 71579 235¢ 3289 5639 8694 19694
8462 2022 - 5670 _ ._ Be9) .__3649_.5392__. . U493_ 1649 5508 20401 27832 . 48233 106779 22096
8462 2711  6Y64 . ... B49) . 2408 _ $702.. be9) . 2408 6727 12027 . 17358 . 29389 51156 19694 .
7434 2022 4601 7232 1649 4072 Te34 1649 4292 8374 10474 18848 55623 22096
8462 __2084___8626___ 8 Ha93 ) 6608 —11688___ 17016 28104 ~5083).__ 19694 _
Te3s 2022 4715) 7137 1649 4189 Te3s 1649 4422 8713 10816 19529 96248 22096
B U e e e 3OBR o e e e - - - —
8642 . 7033 __ITII____Bbés  IDAS_ T72¢  Hoes  yp3Id  T7e4 2205 34265161 ___.9236_._20920
1928 4639 Tige 7918 4960 7175 71928 4639 T166 198§ 28613 4802 7603 20410
‘7706 . 3218, _6TBY . _TT64.__3536___ 5914 TT64__ 3218 _6858.______ . _208€ . _ _3ple ..5103 .. . 9236 . 20410...___ . __
‘7186 2298 4610 7337 1896 4379 ST7337 1894 44T) 135¢ 1866 3221 8980 20920
6908 2242 4305 . 6929_ 1832 _ 363)_..__6929._ 1832 . 3897 _. . ll2et 1634 2900 9236 2296} . .
6998 3156 4863 6653 2812 4121 6998 2812 4439 149¢ 1698 3196 10307 23472
~..3081... 3425.___553) 72073284 4968 1867 328e 8232 1781 _2096...__ 38TI____ .. 10460 _ 23e72.._ .. .__.__
71553 37156 5747 720 2929 5204 . 1553 2929 S418 1690 2342 4031 {0868 23472
6836 2263  4572. .. blop. .218] .3987.___ . _ ©083¢. .2181. .4237 le08 1643 3051 9236 20920
7232 2956 5533 7113 2653 $12) 7232 2653 5292 1706 2233 3938 9644 20920
8025 . 4515 6885 B80S) . 3653 680).... - B0S51 .. 3653 6826 192z 2992 4915 9389 . 20920
€506 6924 7767 -2 Y] 6808 7672 8506 66808 1711 239%¢ 3345 5137 9236 20920
8062 2242 S92 B6HR_ 1832 _SeeY U668 3832  SY6B__ - 2137 29382 50531._ _ 1133} 23422
8642 2956 . 6964 8668 .. 2653 . 6901 ._ __8668 . 2653 . 6927 12381 37874 30255 94344 20920
7553 2242 4944 7337 1832 4385 7553 1832 4617 B899€ 11278 20276 59087 23472
8642 2298 6821 .. .. 8668 .._18%¢ 6785 . ... 80668 ... 1894 .. 6800 1203z 171506 295139 53080 20920
2242 5096 J2ey 1832 4510 7553 1832 07154 9386 11646 20992 5975) 23472

" ELECTRIC PHODUCTION « S.Es STEAF PLANY

T8/02/720,

7553




861

T8/02/720.
- ELECTRIC PHOUUCTION .« S,te STEAR. PLANY ]
OPTJON 2
—eews KILOWATY_PROOVCTION-= cecesecarosenns  oKJLOWAYTHOUR PRODVCTIONT=  o====EAST BANKooseo=
PURCHASED POWER
ON PEAK OFF PEaK Totat
YEAR= PEAK  MING AVGe PEAX  MIN. AVG, Pranr RIN. AVG, On PEAR OFF pEAR T0TaL KWHRS  DEMAND
rONTH (1.1} (xw) ({4} tKw) (L1 ]) (Kw) (Kw) (1.4 }] (kw) 1210007 (x1000) ¢x1do0) (R4000) (xw)
o e e e — —_— e ——— .. .1983 S
JAN 8647 To36 7MY 8673 7039 7729 . . U673 7036 7748 2287 3478 S76¢ 9236 20920
FEB 7933 43567 7111 7923 4987 T 82 71933 4667 7153 199} 2815 4807 7603 20410
MAR 7709 3266 6793 Y175 3563 695 TI7 3246 3871 209¢ 3019 $112 n236 20410
APR 7191 2325 4635 7362 1922 4399 7362 1922 4495 . 1363. 1876 3237 . 8980 20920
e MAY. _ _e90B_ _ zzu___uzs_____bns__Jeoo___aug__,wan_usn___nu____xm __)eA2. 2916 ___ . 9236__ 22961
JUN 7000 3156  4g85 6681 2839 4137 7000 2839 4457 1504 1706 3209 10307 23e72
Jul T08e 34513 5553 721p- 3284 4979 7210 3284 5228 1188 2101 3ae9 10460 23472
AUB 7556 3784 ST¢5 72604 29506 522 1556 2956 5438 169% 2351 4040 10868 23472
SEP 6863 2263  45%2 6188 2208  4p0¢ bbbl 2208 4256 1410 1650 3064 9236 20920
OCY 7237 2984  5S55e 7118 2653 5143 723y 2653 5313 — ATLL 224) 3953 9644 20920
.. NOV 203D 4%42_._6879_ 8056 2680 __6B12. __ ¥05a__3680___6838 .. _192¢ __ 2997 3s23.. .. . 9389 20920 .
DEC €S))] 6%26 T™TN Baag 6830 7677 ¥S51] 6836 T116 2393 3347 5741} 9236 20920
TOTAL 0647 2203 5958 BOT3 . 1860 ...5601 ..  ©6T73 . 1860 S783 2143t . 29223 . 50659 113431 23472
OCT-MAR 64T 2984  697s 8673 _ 2653 6911 ____ 673 _ 2653 6937 12400, ...17900 . 30300 54344 20520
APK-SEP 1556 2263 4965 7342 1060 4402 15%¢ 1860 4635 9036 11322 20359 59087 23472
_ NOv=APR _£64Y_ .2325__0632 8 922 6795 8673 1922 6810 1205z 11532 29584 ____ 93680 _._20920 —
MAY-OCT 1556 2263 5117 7244 1860 4528 7556 1860 o772 9384 11691 21075 SQTS1 23472
- e e e e —————— . —— 1984 R C m e —em IR - .. o ——— -
e AN -864T . 7036_.IIYL__QQL\_IOJ?.._JJZ"__UQD__JJJL__JJSL____ZZQJ____JHG____H.&QA__--9236._;20920 J—
FEB 1933 e667 7111 . 71923 6987 N9l 7933. 4667 1359 199) 2991 4983 7602 20e41]0
MAR M0 3246 _ 6887 _ ____ToB4 .. 356) _ 6858 ._ .. 7170 . 326406 6871 2218 . 2894 _..._%112 _ . .. 9236 . 20el0
APR . 7342 2325 4792 7234 1922 4291 7362 . 1922 4495 1409 1828 2 8980 20920
KAY 6918 2398 _ 4524 6332 ._18060. 23550 . 6938 1860 3916 1267 1647 . 2914 9236 22961
JUN Tooo 3156 49% 668y 2839 4058 7000 2839 4457 1537 1672 - 3209 10307 23472
. JUL . 7086. .3453__5681 __ 721p . 3204 4931 _ _...121p. 3288 _ 5228 16T 22193889 . 10460 .. 23472 — =
AUG 1556 ¢ 378s 5899 7214 2956 5119 7556 2956 5438 1014 2232 4040 10868 23472
SEP 6883 2263 4Boe _._ __ 600s. 2208 3877 _ . _. 6Bo3 _.2206 4256 . .. ... e}z . 1652 Jo6e . 9236 © 20920
0CT - 71237 ~ 3539 - 5613 Tile 2653 5133 7237 2653 5313 1572 2382 3953 964e - 20920
NOV 8056 4022 ~ 6858 . 7838 .. 3680 __6824 _ . b056 . 3680 6838 201¢ .. 2907 _4922 9389 20920
DEC 8511 6967 7876 8336 6836.. T604 8511 -6B36 1716 2425 3315 5741 9236 20920
.____?Ciltf,-06(1_”_2263___§01!______§h13___lghn___s5&1__~._"!9lj;__inbn;__5787' 21610 _ 29211 . 50835 .. 113431 _2el2 __ . _.
OCT=MAR- . 8647 3246. T03S ._.80673 - 2653 6874 .8673° 2653 . 6939 . 12509 179680 Jvate 54364 20920
APReSEP. 7556 2263 5123 7234 1660 . 4303 7556 1860 .. 4635 910§ 11249 20359 59087 23472
NOV-APR 8647 2325 6889 .. 8613 1922 6760 ._ . BTy 1922 . 6613 12346 1Tal4 29760 93680 20920
MAY-0CT ~ 7556 2263 5256 T2la 1860  4aS) 7556 1860 4772 927z 11803 21075 $97S1 23472




661

YEAR=
KFCNTH

0CT=FAR
APR-SEP
NOv=APR
MAY=0CT

ELECTRIC PROUUCTION « S,E, STEAM PLANY

OPTION 2

secececccvecoccrcnnccsanacK]LOWATY PRODUCTIONew=ccssccccsrcnncavoccnnna’ .K;Loualf;aun‘PianysriOﬁ..

ON PEaK
FEAK MIN,
(XW) (Xw)
2647 " T036
1933 4647
1709 3240
191 T 232%
86908 ._2270 _
7000 J1Se
‘7084 ° 3453
7556 3784
4863 2263
1237 298¢
8030 4542 .
8511 69260
8647 2263
£647 2984
‘1556 226)
- 8647 .. 2325 . .
1556 2206)

r8/02/720,

mecc=fAST BANK=wece _

PUHCHASED POMER

1860 71556 1860 4772 9384 11691 23075

OFF PEaK ToraL .

© AVGe PEAX  WINs  AVG, PEAK  MINe  AVG, ON PEAR OFF PEAK TOVaL KwHRS  DEMAND

(Kn) (Kw) (KW).  (Kw) (LU txw) (Kw) tX1000) (x1000) (X1000) {x1000) tKw)

.. ) <1988 __ .. ______ - — —— e
17 8673. . 7039 . 1729 _ . . 6613 7036 . 7748 2287 3478 9766 . 9236 20920 . -
T 7923 4987 7182 7933 4667 . 715) 1991 2815 4807 7603 20410
6793 7179 3363 6925 "I 3246 6271 2092 3019 S112 923¢ 20410
4635 ST T342 1922 4399 T3e2 1922 4495 1363 1874 3237 8980 20920
4325 693816860 __3se% 6938 1B6D 3916 1211 1642 __. 293¢ __ . ___9236___22986) .. ___
4885 6681 2839 4137 7000 2839 4437 1504 170¢ 3209 10307 23472
5553 T2lo - 3284 4979 .. . J21p 3286 5228 1788 2101 3889 10460  23e72
5765 Y244 2956 5226 1556 -2956 Se38 1693 2351 4046 logee 23472
4592 6lb6a 2208 e00¢ ob63 2208 4256 1414 1650 do6e 9236 20920
5554 Tllg 2653 5143 7237 2653  $313 1711 2243 3953 9bes 20920

-6879 _. ... B0S5¢ _.3680__.6812 _ ___B0% ___3680__ 6838 __ _...192¢. _.2997___ 4923 __ 9389_ _20920 . .. ___
7771 8448 6836 T6T7 8531 6836 7171 239) 3347 974} 9236 20920 .

. 5956.... .. _B613 ....1860 .. 5661 . 8673 ___1860_ .5783... _ 2143t _._29223 .. 50659 . 11343) 2372 - . ___
6974 . 8673 . 2653 _6911 . 8613.. 2653 . 6937 12400 17900 30300 . 94344 20920 . -
4965 7362 1860  es02 7556 1860 46235 903¢ 11323 20359 59087 23472
6832 _..__ . B613_._ 1922 6795 8613 3922 8B1O . _12052.__37532 29584 . 53680 20920...
$117 7244 528 59151 23472




003

‘0

-~ ______RlLo'ATT PFODUCTXON-----"'-°,"-”'""""".....

ELECTRIC PRODUCTION o S5,Z. STEANM PLANT

0PTION )
=KILOWATTMOUR PRODUCT ICN==

ON PEAK - OFF PEAK TOTAL
YEAR= PEAX MIN, AVG. PEAK  MiN, AVO. PLAK  MIN. AVG. ON PEAR OFF PEAK TOTaL KwHRS  OEMAND
PCNTH (kW) tKn) (Kel.. . tKw) {Km) (£.1 )] (Kw) (xw) (nw) (X1000) tXx1000) (X1000) (x1000) (Rw)
e e - _le8)} . . e e e e
JAN 9876 7515 8601 __.. 9915 _ T518 85,1 vo1s 71515 @559 25¢% 383 6364 8694 19694
FE9 8618 4602 T497 8608 4942 7559 8618 4602 7533 209¢ 2983 S062 7157 19214
BAR 8101 3114 6911 8173 hZTY ) Tosa 6173 3118 0989 2128 071 5200 869 19214
APR 7445 2207 4490 7643 1819 e29) 7643 1819 4372 1320 1828 J1e8 B4Se 19694
e PAY _ 272S6__. 2359 _ 4514 T27p_ 1925 3808 _______T270__ 1925 087 _ 1327 1714 . J041l @694 __ 21616 .
JUN 7914 3435 5207 7200 3073  eap? 7918 3073 4829 162§ 1849 dam? 9703 22096
JUL 8398 13909 6279 8649 3762 So6b 8649 3762 5931 2022 2391 4413 9847 22098
AuG $389 4318 6608 87153 3384 $964 9389 33847 6219 1943 268¢ 4627 1023) 22096
SEP 7610 2559 5119 68Ty 2504 . 6475 Tele ... 2504 7 475] 1577 1844 Je20 8694 1969
ocy 7673 2936 5555 7506 2618 5122 TeT) 2018 - S301 17111 2233 1T 9079 1969
e . .NOV. 2763 - 4470 7105 __ . ___ 879} _3634__ _Tp62 ___ HI9)__ 3636 _ 1068 . . 19BS.... .. 3098 . .. Sp88 8838 19696 . - . .
DEC  '$521 7111  BaTe 9423 6820 8343 9521 €820 8398 +° 2611 Jedé 0248 8694 19694
TOTAL $876 .2207 .6360-__._9916 .1819__ .6035._ . 991s___ 1819.._ 6168 . ... 22884 313151 .54035 106779 22096
. OCTeMAR $876 2936 7350 ._...991s 2618 .. 7275 __.. 9915 . 2618 .. 7305 . _..1306). 18862 31910 91156 ..19694 -
APR«SEP  §389 2207 53%e 87151 1819  &786 9389 1819 5038 9817 12309 22126 55623 22096
_~NOVeAPR . 89876 ...2207 7186 __ Q9] 98 s_3 12677 18432 _3illa 9053} 19694__
MAY=0CY 9389 2359 5566 875) 1925 4924 9389 1925 519 1020€ 12716 22922 56248  2209¢
e, OISO PRI | -1 : - S U U ORI — — -
--—..-JAN 30154 _._.7662 __BBRS 10199 THAS. 8731 _ _1019¢ 7862 BI60 __25BS 3929 651 923 _ 20920
FEB .2830 4953 7684 881y 3299  77eb 883p 4953 71732 215z 3044 5196 7603 20410
PAR 8275 3367 7335 .. . 8354 ..3700.7263.__ .. 835_._ 3367._ .7210._. L2188 . 33167 5364 9236 20410 . -
APR 71580 2428 4825 7786 2008 4599 7786 2008 4686 1418 1955 3376 8960 20920
MAY 7742 2558 .. 4866._ .. . 7733 ..2125 ._4121 .. T7762_. 2125 4415 1431 1854 3288 9236 2296}
JUN 8081 3746 S684 T123 3349 4pas 808) 3349 5203 1751 1996 3746 10307 23472
———JUL. _ £596___ 4231 6726 86859 4084 6068 48S9 _ s084 6353 2166256l 4127 o460 ._23eT2. ..
AUG 9640 4641 7009 8969 3671 6381 9640 3671 6617 2061 2862 4923 10868 23472
SEP 8159 2832 5509 ... 73T} .2T7e9 4B32._ ... 8150 . 2749.. 5122 ..... 1691 1991 Je88 9236 20920
ocy 7815 3194 5916 7642 2876  548) 781s 2876  S66) 1823 23990 4212 Q644 20920
NOV 8976 4822 7381 ... ..._90)).. 3925 .._2313 ._. ...9011... 3925._ 7340 - 2367 3218 5288 9389 20920
DEC 9781 7416 8676 967g 7306 8535 9781 7306 8593 26%¢ 3721 6393 9236 20920
— . .TCTAL  10154__ .2426__ 6671 ___ 310199 2008 6332 30190 2008 _ 6414 24022 _32688__567310____ 113431 23ér2 . ____
OCT-MAR 1015e 3194 . 7592 10190 .287¢ 1517 . 10190 - 2876 . 17548 1349% 19469 3ese8 54340 20920
APR-SEP - 9640 . 2428 5782 8969 2008 Sle0 964p 2008 5408 10523 13219 237482 59087 23472
NOV=APR 10154 2428 T424 . 10199 2008 __7378 . 10190 -..2008 ..1396 13095  1903¢ 32130 93680 20920 .
MAY=0CT 9640 2558 5958 8969 2125 S288 9649 2125 5566 10927 13654 24580 99751 23472

78702720,

cosacfAS] HANKeeoe=e
PURCHASED POWER




TOC

.. T8/702/720.
ELECTRIC PROUVUCTION « S,%, STEAM PLANY
OPTION 3

ON PEAK OFF PEAK ToTaL
YEAR= PEAK MINe AVBe PEax MiNe AVO, PLAK MINe AVG, ON PEAR OFF pEaK TOTaL KaHRS VEMAND
c PONTH (Xw) {Kw) {kn) xn) (Kw) (Kw) {Rw) (RN} xw) (X1000) (X1000) (x1000) (X1000) (Kw)
e e e —_ le8d .. ————— - —
o] JAN 19163 7665 8811 10197 7669 8736 10197 76653 87060 2590 3931 0522 9236 20920 -
FEB €837 498 7692 8824 53260 77715 Y837 4981 7Y7e0 2)5¢ 3048 S202 7603 206)0
HAR 8278 . 3395 T149 036, arat .. 127e . 43o) 3395 7224 22ae 3;72 5374 9230 20410
APR 7587 2456 4850 7793 2035 4s)) 7793 2035 47108 le2¢ 1964 3390 8980 20920
. PAY._ 7762 2666 4885 Y13y 2152 _ 4180 Tle2 2152 _ 4434 1436 1863 3299 9236__ 22961 __
JUN 8084 3746 5706 7151 3376 4859 80Bs 3376 5221 1758 2002 37159 10307 23472
JUL 8599 4258 6747 8863 _ 40Be . 6080 .. ... UHbo3 408¢ 6369 17z 2566 4738 ioes0 23472
AUG 5643 4669 7025 8972 3698  038) . 9643 3698 6636 206% 2872 4937 10868 23472
SEP 8154 2832 58529 739 21 4849 815 2117 5140 1703 1998 3101 9236 20920
ocY 7822 3222 S€38 7649 2876 5502 7822 2876 5682 182¢% 2399 4228 9644 20920
-. MOV _.B9B3. 4849 __T7396. 9018 3953 _ 7325 __ .__9018__3953.__7353___.._ __ 2071 _ 3223__ 5294 __ __ 9389 . 20920. . .__. _
DEC 9788 7420 0682 9688 7334 8541 9788 7336 8599 2674 3726 6398 9236 20920
TCTAL 1016]1 . 2456 . 6693 . 10197 -.2035 .. 6347 _ . _30197.. .2035 . 6489 ___ _24081 .. 3276]. ."56842 113431 2372
OCT=NAR 10161 3222 .._7604____ 10197 2876 __7S28____ 3019y . 2876 ... . 7S559._.. .. 33520 __ 19497 ~ 33027 . 54346 20920 . .
APR-SEP 9043 2456 5803 8972 2035 5157 9643 2035 5425 1056) 13260 23825 59087 23472
—NOV=APR.. 1016)..._2456___ 7436 10197 20135 1389 10192 2038 Ta08 13112 19063 32180 . 93pBp__ 20920
MAY-0CY 9643 2586 5978 0912 2152 S306 9043 2152 5585 1096e 1369% 24662 9975} 23472
e e e e e 3088 .l
~ .. JAN_1016]1 _7665__ 6811 = 10197 7669 _ 8.131:_1,0111_1665_811&___2591:_.__3¢11__0522___ 923e6. . 20920
FES 8837 4981 7692 8624 5326 77186 8837 4981 7748 2154 3239 4393 7603 20410
MAR 8363 3395 . V248 . .. B24S_.372) . T20S8._ .. . 836)] . 3395__ 7224 . __ . 2334 ___ o443 _G37¢ ... .9238 _204}10. —_
JAPR 7793 2456 5018 7646 2035 . 4490 7793 2035 4708 1475 1915 3390 8980 _ 20920
MAY 1742 2753 _.5106. . _ 7112, 2152...4029_. . TTe2 _ 2152.. 4e3e . . . _1430 . 1869 d299 - 9236  2296)
JUN -BOB4 3746  S820 TI51 3316 Aa770 8084 3376 5221 1794 1965 37159 10307 23472
s oo WUL 2599 4258 __ bﬂiﬂ______BBﬁJ___Qoﬂ&_“_boza._____0993___4331___6369_______.202E____2710 4738 10460... 23472 _. _—
AUG  S643 4669 7177 8923 369 6254 9643 3698 6836 - 2211 2127 4937 - loses 23472
SEP  B1S4¢ 2032 .. SYPA__ 7189 __ 2777 _e703_ ... 8154 2777..-5140 .. . .. 1697 _ 2003. Jin . 9236 20920
0CY 7822 3810 6002 7649 2876  Sa490 76822 2876 3. 5682 168} 2547 4228 9e64s 20920
- NOV 9018 4315 7387 . __ BT0).__3953 _ 7329__.___ . 90ls._3953.:37383. __ . . 217z --_31220_.A529Q_” . . 9389 20920
DEC . 9788 Te81 8817 9528 7334 84232 $788 © 7334 8599 212¢ ' 9236 20920
_ - ICTAL _3gle) _ zos&___bean_____xnjlz___znai___hzng._.__;0421___zn11__ J_______zazﬂl___azzan___§1o:a_____113431__ 23832
OCTeMAR 1016} 3395, 7618 . _ 30197 2676 _ 7483 __ 10197 _ 2876 . 156} __ . 1365%_ 19856 33209 . . 54340 20920
APR-SEP 9643 2456 . 5982 - 8923 2035 $046 9643 2035 5425 10635 133189 23825 59087 23472
NOV-APR 19161 2456 7S04 .. 10197._..2035 . 7346 __ 10197 .. 2035 Ya4l)l _. 13447 18924 323ny 53680 20920
HAY-OCTY 9643 . 275}

PURCHASED POWER

KILOWAYY PRODUCTIONev=vecmcccmrcssscnnncanane *KILOWATYMOUR PRODVUCTION==  ===cefAST BANKew===__

6145 8923 2152 5212 9643 2152 5585 10849 13822 2406062 59751 23472
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202

- e 78/02/20,
ELECTR]IC PROOUCYION =« S,E¢ STEAM PLANY
. OPT1O0N 23
- =ee=KILOWATY PROQUCTION -Ssemcetcoseas: : - *KILOWATTHOUR PRODUCTIONee ===eosEAST BANK=e-ow
PURCHASED POWER
ON PEaK .. .. OFF PEAK . ToTAL
YEAR=  FEAX MIN,  AVG. PEAK MINe  AVO. PEAK  MINs  AVO. ON PEAR OFF PEAK TOTal KWHRS  DEMAND
MONTH (Kw) (xw) (kn) o IKWy ___(KW). (KW} Rw) (] (LT} {X1000) (X1000) (X1000) (X3000) 1.3
R e ~. 1985 e
JAN 10161 Te65 8611 10197 7669 . 87236 "310197 7665 8766 259¢ . 390) 6522 9236 20920
FEB 8837 498) T692 8824 5326 17715 8837 4981 71740 215¢ 3048 5202 S 7603 20410
. AR 8278 3395 1149 8363  AT21 1271 83¢) 3395 122¢ 2202 .12 537 9236 20410
APR  1S8Y 2456 4850 7793 2035  eell 7793 2035 4708 1642¢ . 1966 3390 8vBo 20920
o MAY . TTe2 . 2586 _4B8S._____TTIY 2152 )40 _ TTe2 2152 __ 4434 ——143 __ 18613 __ 2299 ___  __9236.._2298) ... _ ___ _
JUN E08B4 3746 5706 7151 3376 48SS 8084 3376 5221 175¢ 2002 159 10307 23472
JUL BS99 4258 6747 . _ 8863 .. 4084 . 6080 . . B863 4084 6389 2112 2566 4734 10460 23472
AUG  9643- 4669  To025 8972 3698 638) 9663 3698 6636 2065 2812 4937 10868 23472
SEP  B154 2832 5529 7399 .. 2777  eB4A9 .. . 815 217TT  Sle0 1703 1998 3101 9236 20920
0CT 1822 3222 5938 7649 2876 S502 7822 2876 5682 1829 2399 4228 9064 20920
— . NOV  g98B3 . 4849 _7396..__ .. 90183953 __7325_ __ _.9018__.3953...73S3____._ . 2071 ___.3223.__. S29¢._.__ 9389 20920 . -
OEC 9788 T420 8682 9688 7336 85} 9788 7336 8599 2674 3724 6390 . 9236 20920
TOTAL 1016) 2456.. 0693 ___10197__ 2035...6347 .. __30197 ._ 2035. 6489 .. _ _2e081 32781 Sfea2 11340 23422
OCY«MAR 19161 3222 7604 . 10197 2876 _7520. _ ..10197_..2876 . 75359 13520 _.19497.. 3J017.. . 54360 20920
APR-SEP 643 2456 5803 8972 2035 5157 9063 2035 5425 10561 13264 23825 59087 23472
- NOVeAPR ._10l61-—2456 1 S Y389 310197 2035 . Te08_ 13117 19063 32180 53680 _20920—— ..
- MAY=0CT 9643 2586 5978 8972 21%2 23472

5306

9643 2152 5585 10964 13699 24662 5975)
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. 78/02/20.
ELECYRIC PHODUCTION « S.E, STEAM PLANY .

ANNUAL SUMMARY

- «KILOMAYY PRODUCTION »-e . - =KILOWATTHOUR PRODUCTION=e __==encfAST BANKeeoss ___
PURCHASED POWER
ON PZaKk OFF PEAK T07AL .
PEAK  MIN. AVE. .PEAK  MINe AVG., . PEAK MINs AVO. Ok PEAR OFF PEAR TOlaL ReHRS  DEMaAND
YEAR  (Xw) (xu)}  (Kn) . KWy . (Km)_ . {KW) Ikw) (xw) (Kw) (X10002 ' (x3000) {x1000) (AL000) {Xw)
YASIC PLAN ;
183: 7332 11717 4722 13); 900 4525 1332 9.0 4631 17208 23356 40366 106779 22096
1982 7502 1332 So026 . 7502 T 1115 47156 1502 1115 4867 . 180683 24553 426136 11343) 23672
. —198) 7502 ... lJJZA_.SoZb___?SQz__nlS_3156*15.02__1115-_.1861___.18053__21553_9?639_____-1§3~Jl_..,23§12_
1986 7502 1581 5144 7502 1115  ee8S 7502 1115 87} 18291 24495 e2786 113631 23472
1985 7502 1332 5026... . 7502 __1115 . @156 . 7502 1115.. 4867 . .. 18083 26853 42636 113631 23e72 .. ..
T C T - - OPTION ) T ToorTmTem e e T
1981 Ya9a 2022 5212 7523 1649 4999 1523 Ty si11 18969 25806 44775 lueT79 22096
- 1982 7676 2242 5488 .__T70g. 1632 _S5213___. .. 7700.._1832 .S326 _ — .. 19TAC . 26907... 46653 _. . 1i3e3) 23472 _
1983 7689 2263 5500 7706 1860 5223 7106 1860 5337 19785 2696  a6752 113431  23a72
- .-1988 J6Bp. 2263 5595 ____ 7106 1860 S16 B60__ S3e0 19891 22907  4b9oea_ 113431 23472 ____
19865 1680 2263 5500 7706 1860 5223 T106 1860 $337 19789 26963 46752 113431 2372
—— e . . o OPYlon 2 I
. 1981 8462 2022 S6T0 . 049310649 5392 . __U49] __1649... 5506 _ . 2060} .. _27832 ._68233.__ _ lve179 22096 _ . . .
1982 8642 22642 5942 8668 1832 5647 8668 1832 5768 213719 29152 5053} 113431 23472
1983 €647 2263 __5956..___ B673__ 3660 ___S661..__ 8673 . 3860 5783 .__ ... 2143t . .29223 50659 , 113431 23472 .
1964 8647 2263 6079 8673 1860 S589 8673 1860 5787 21618 . 29217 50835 113631  23a72
-——-1985. __ B6eT7 . .2263 S958 . BATI 16860 __SK6] H673 18640 5783 21836 29223 _ 50659 113e3l. . . 23e72
3] N
e e S e e .
___“_~~_____“.A_“.___.__________,__f_aa;i;;_sn,-A B -
T Th981 T sete 2207 6360 9915 1619 6035 991s 1819 6168 22684 31151 54035 106719 22096
1982 10154 2420 . 06677 -~10199 2008 . 6332 __ 1019p 2008 64T 29028 32688 56110 113431 23472
1983 10161 2456 6693 10197 2035 6347 10197 2035 6489 24081  3276) 50842 §13431 23472
1984 10161 2456 6830 . 10197 ..2035 . 6264  _ 10197 . 2035. 6493 24281 32746 SY03) 1i3e) 23472
1985 10161 2456 6693 10197 2035 6347 10197 2035 6489 26081  3276) S68e2 113431 23472




¥02

78702720,
ELECTRIC PROUUCTION o S,E, STEAM PLANT
- . OPTION SUMMARY BY MONTHM

cecceePEAK KILOWATTS=es — -xmuun_mgouns.---_m eecaeAVERAGE KILOWAJTSenne ~eeKILOWATTHUOURS {X}000) o= = -
BASIC OPTION OPTION OPTION  BASIC OPTION OPTION OPYION BASIC OPTION OPTION OPTIOM BasSIC OPTION OPTION OPTION
' MONTH  PLAN 1 2 .3 PLAN 1 2 3 PLAN 1 2 b} PLAN 1 2 3
C . Ce . . . SRR 31 U
e WAN_ 7332 752).._ 0491 9915 _____ Se58_ S9T0.___4930___ V515 . 6500__ 6646 __ 7611 _ 6559 __ ._ 46836 49e4_ S6064___06366___
FEB 6654 6815 7783 8b)8 3257 4305 4305 6602 5883 6132 6989 7533 3953 4121 <691 51962
‘0 PAR 6502 6663 . 7631 _ 8173 _ . 1953 2973._..2913 . J11¢ .. SS502 5911 6665 6989 4093 4398 4959 S200
APR 6145 6265 7232 1642 1022 1M1 1731 1819 3257 4068 4172 €372 2345 2929 3004 Jje8
HAY 5835 5687 6467 1270 960 1049 . 1649 1928 2930 3592 3598 4087 2180 2673 2617 Josl
( JUN 5876 5940 6850 791s 2015 2567 2567 3013 3545 4101 4107 482¢ 2552 2953 2957 3ar7
—_.JUL _-6080 6138.__T710%__ 8689 2512 3008 3008 3762 4213 4765 4851 5931 J179__3545__ 3609 4413
AUG 6390 6466  T434 9389 2077 2684 2684  J3684 4316 4908 5084 6219 3211 365} 3783 4827
SEP 5739 5865 6374 7016 . . 1583 1967 _31967 .. 2504 . _ 3338 23908 . 3915 . 4751. _ 24D) 281) 2619 . Je20 .
OCT 6043 6165 7133 ToT) 1829 2408 2408 2¢)8 4092 4799 4953  530) 3045 3570 3685 39
NOV 6771 6933 7900 . 8791 ... 260% . 3377 _. 33TT . 3634 ._. . 5498 5911 . 6585 . 7066 .. JI958 4256 4742 S088
DEC 7186 7364 81)) 9521 5274 5819 6349 6820 6463 6615 1579 8398 4809 4922 5639 6248
o YOTAL_ 7332..7523.8491 _ 9915 960 1649 1669 1819  _ ____463]1_ 5111 5506 _ 6168B_____ 40560_44T75_.48233 . Se035._. _____.__
lOez
JAN 7502 7700 B66E 10190 5946 6066 7033  7s62 6623 6776 V764 8760 4928 5041 5761 6517
— FEB _.6788 _$96g0__ 1928 _863g 3536 4639 4039 4953 6033 __ 6247 T146 TT73I2 4054._4196___ 4802 9196
MAR 6625 6797 1764 8354 2170 23216 3218 3367 5696 6032 6658 1210 4237 ee88 5103 5364
APR 6244 6369 . 7337....7786 ___ ..1177_.1894___36894_ 2008 . . 3519 . 4323 4473 4686 . ... 2534 211D 3221 3374 -
MAY %917 S9T) 6929  77e2 1115 1832 1832 23125 3197 3875 3897 e4alS 2378 2883 2900 3285
JUN 5963 6030 6998 . BOBY .. 2232 2812...2812 _3349..__._ Jb4e 4420 4439 5203 __ . 2769_3182 196 I .
JUL €189 6240 7207 84859 2760 23264 3284 4084 458)] 5059 s2i12 6353 Jap8 3764 3877 727
—. —~ AUG . .86507__6586 1553 . _9640 2294 2929 2929 __ 3620 a0 S1l64  SAIA _ 661F 321 . 3842 4011 99213
SEP 5887 5989 6836 8159 1767 218} 218} 2749 3625 4216 @ 5122 2610 3035 3051 - 3688
J0CT €139 6266 7232 781S___ 2046 _2053 2653 __2876.____ 4396_.5036 ._5292___S66)__ . .___ 271 _DJ741.. 3938 . e212 R —
NOV 6911 7083 €951 9011 2853 3653 3653 3925 8721 6032 6820 T3eg 4119 4343 4915 5285
DEC 7350 71530 . 8Sp6_ . 9781__ . S6TT. 5901 _ 6808 __7306 __ _ . 6589_ 6744 __TI11.__ 8593 ..__ 5902 5017 . ST 6393
TOTAL 71502 7700 8668 10199 1115 1832 1832 2008 4867 5326 5768 64Ts 02(:36 46653 50531 56719
RO X - - 5. TS . _._"
JAN 7502 7706 . 6673 10197 . $946 6068, TCI6 . Te6S .. 6623 6780 . 746 _ 8766 . 4920 5045 5766 - 6522
. FEB ° €788 6965 7933 8837 3536 4067 4667 498} 6033 6252 7153 Tl 4054 4201 4897 - 5202
_MAR 8625 _6802 - 177p0.__ 8361 2170 3246 32402395 S69e__6038___ 681 7226 4237 4492 __5112._ S3%a____ _ _____
APR 6244 6375 7342 - 7793 1177 31922 192¢ 2035 3519 4342 4493 4708 2534 3126 3237 339
Lo ‘MAY 5917 S971 6938 TTe2 ... 1115 1860 1860 2152 _ 3197 . 3892 .. 3916 4ede .. 2378 289¢ 2914 3299
JUN 5963 6032 7000 8084 2232 289 2839 3376 3846 4437 4457 522% 2769 319¢ 3209 23759
. JUL 8180 6242 1210 8863 . 2760 . 32864 3284 _ 4B 4561 _5071. S228 _ 6369 3408 3773 | 3889 4738
4 AUO €507 6588 7556 9643 2294 2956 2956  3e98 4606 5178 5438 6636 3427 23852  e046 4937
e SEP 5887 S9%2 __6863___ 0154 1T767_2206___2200__ 2Y7T_____ 3625__.4233__4250__ 5140 2610 __3046___23064.__ 701 .. ____ —
0CT 6139 6269 1237 7822 2046 2653 2653 2876 4396 5049 5313 5682 3273 3197 3953 4228
l . NOV 6911 . 7089 . 80%6.__9018 . _ . 2853 _3680._..3680 . 3953 _.__ 5721..6037 . 6838.. .7353....._ 4119 4367 . 4923 5294
DEC 73S0 7543 8511 978s 5677 5903 6836 733 6589 6748 Y716 8599 4902 502) S5Tel 62398

LJCTAL 7502, 7706 86T L 10197, . 1115_.3860 . .1860.. 2035 _..._ eB67 S33T. STBI_. 6689 . . _42636 46752 350659 . 56842
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18702720,
ELECTRIC PROUUCTYIOd o S,Eo STEAN PLANY
OPTION SUMMARY HY MONTH

- ececeePEAK KILOWATTS: _ FINIMUM KILOWATTSe==e_ _ acceAVENAGE KILOWATTS-coe =eeKJLOWATTAUURS (X3000) oo _ _

BASIC OPTIOM ovtxon oPYlon BASIC OPTION OPTION OPTION BASIC OPTION oP!xoa OPYloN BASIC OPTION OPTION OPTION
PONTH  PLAN ] .3 PLAN b 2 3 PLAN } PLAN b 2 3
R .. . 19068
— . -AN . 7502 3704 8673 ..10192 5946_ 6064 3036 _ 7865 6623 06780_ T740_._ 68766 .__ 9928 S045__.S5Tb4.._6S822 . ___
FEB 6788 6965 1933 a6y . 3536 4067 4667 498) 6060 6256 7189 7748 4200 4356 4983 5393
MAR 6625 6802 1770 8306) 2170 3240 3260 3395 5696 6038 6873 T224 . 4237 492 S112 537
AFR 6244 6375 Y342 119) 1177 1922 1922 2035 3519 4342 4495 408 .. 2534 3126 327 3390
MAY 5917 SOm) 6938 1742 1115 1860 1860 2152 2197 3892 3916 eads 2378 289 2916 3299
JUN 5963 6032 7000 6808s 2232 2639 2839 3376 . 3846 03T 4457 522y 2769 3194 3200 237129
- . JUL - $180. 6262 7210 __BYed _____ 276D 3264 3284 ___spBe_ 4581_ 5071 __S228_..6369___ _Je08__3T773__23869___ 4738
. AUG 6507 65886 7556 90643 2296 2956 2956 3098 4006 5178 5438 . 6636 3427 3852 4046 4937
. SEP .58BT 5952 6863 8154 . . _1T0Y. 2208 . 2208 27717 3625 4233 4256  Slep 2610 308 3066 2701
OCT 6139 6269 1237 7622 2046 20683 2653 2876 4396 5049 5313 5682 3271 3151 3953 e228
NOV 6911 Y089 B80Se.. 9018 . . .2853 . 3680.__3680_. 3953 _ ... S721 6037 .6838 7353 . . 4119 4347 4923 529
DEC 71350 7543 8511 9788 5677 5903 6830 7338 6569 6748 1716 8599 4902 5021 57e) 6398

— -JOTAL-.. 71502.-.7706._ 8673 1310197 1115 1860 860 2035 _ 4871 _SJ40 _STBY _ 6493 .. \228:’6 4690450835 _S7033.. ..

1985 .
JAN 1502 71706 867y 10197 59406 ooos 7030 Te6S 0623 6780 7748 8765 002« socs 5764 0522
—- FEB .. .€788. 69657933 __BA3T 3536 466 4667 4081  $033_ 6252 F)53 _TTag 6056 __6201_ eBoY___S202 ..
MAR 6625 68¢2 7779 8363 2170 3246 3246 3395 56964 6038 687} 1224 4237 4492 5112 9537
APR 6244 6375 7342 _ 77933177 1922 - 1922..--2035.... . 3519 4342. 4495. 4708. - ... 253¢ 3126 . 3237 . 3390 - — e
MAY 5917 S9T) 6938 1742 1115 1869 1860 2152 3197 23892 3916 403 2378 2896 2934 3299
JUN 5963 6032 7000 . BO0Ba. ___._2232 2839__. 2839 ._.3378 .. _ 38¢8 4437  e84SY. 5221 .. ~ 2769 .319¢  3209- 3159 .- ... .-
WJUL 6189 6242 7210 8863 2760 23284 3284  4p8s 458] 5071 5228 6369 J408 3773 3089 738
m— AU €S07-. Asna_lsse_un_zzn_zsass_asa_.uu_.oub_sua_.sc:m_auo__._hzl_sesz_nu_AuL______
SEP 58BY 5952 6861 8154 1767 2208 2208 2177 3625 4233 4256 Slap - 2610 3048 3064 3701
OCT 6139 6269 7237 _7822_. - _._2066...2653.._.2653 __2876 - __ __6396__-5049___.5313 .. S682_ .._..3271_3757.__3953__e228. ——____ ._.
MOV 6911 7069 80S6 9018 2853 3660 3680 3953 5721 6037 6838 7353 4119 4347 4923 529
DEC 7350 753 _BS11_ . 9768_. . 5677 .5903_...6836___ 733¢ ____ 6589 6768 ..7716 B8S599.. . . .4902 502} STe} . 6398 -

TCTAL . 7502 7706 8673 10197 1115 1869 1860 2035 4867 5337 5783 6489 42636 46752 Sp659 506842
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78702720,
ELECTRIC PHOUUCTION o S.Es STEAN PLANY
OPTION SUMMARY HY YEAR

;-----PEAK KILOWATTS==roee  cccecMININUM KILOWATTSem=e__  ece-cAVEKAGE KILOWATTS-cae _ ==eK]LONATTNUUNS (X1000)ces _
BASIC OPTION OPTION OPVION BASIC OPTION OPTION OPTION - BASIC OPTION OPTION OPTIOMN BASIC OPTION OPTION OPTION

YEAR PLAN 1 2 ] PLAN ) 2 ... 23 PLAN 1 2 3 PLAN 1 H 3
198) 7332 71523 0849) 9918 960 1049 1649 18319 4631 5111 5506 6168 40566 44775 48233 54035
1982_. 1502 : 7700 _ 866810190 1115 16832 1832 _ 2008 4867 5126 _STH6.__.H4Ta____ 42636 46653 50531 Se6710__ . _ . .__
1983 7502 7Tvo06 €673 10197 1115 1860 1860 2035 4867 5337 578) 6489 42636 46752 50659 506842
1984 7502 71706 8673 10197 1115 16860 31860. . 2035 4871 S3s40 s787 6493 427806 40904 50835 57033
185 1502 7706 8673 10197 1115 1860 1860 2035 T 4867 %337 5783 6489 - 42636 46752 500659 S6842

R
-




ORID 1CES FUEL CONSUMPYION

WESTERN COAL CUUIVALENY o (BYS0 BTU/LB)

T8/02/20,

BASIC PLAN
e=eINePLANY CONSUMPTION=ece eeeccccrcncccsFUEL ALLOCATED TO COMMUNITY|veomccccncanan REDUCTION
NETY . FRUR
MOMTH  SE STEAM U = PLANT  TOTAL - ELECT GEN -UNJVERSITY  S1, MARYS  FAIRVIEW AUGSBURG -~ PYROLYSIS
C (TONS) (TONS) (TONS) {TONS) - (TONS) {TONS) {TONS) ITONS) {T0NY)
) 1981
[ o . . - . '
JAN 144463 6598 2106) 1203 19858 0 0 ] 0
. FEB 12742 2140 .14386 1004 13882 0 0 0 0
4 VAR 13554 1422 14977 1054 13923 0 0 [} 0
—. . MPR____ 9140 56 9196 $97 8499 0 0 0 [}
FAY 8818 [ as18 6r2 8ley 0 0 0 0
-JUN 9694 2 9696 . ..... Y 8957 . .- 0 0 .0 0
JuL 11429 54 11483 - 872 1061} (] 0 0 0
UG 11492 166 11656 81718 ... 10778 - . .0 0 . .0 . 0
SEP 9306 0 930 709 8596 0 0 0 [
[ S 11078 - .46 _ _ 11126, . 84S _____ _ 10241 N} (4] —— 0 .0 ——— f— e
OV 13124 1300 14424 1020 13408 0 0 0 0
CEC 14451 6299 20750 . . . _13197 . _ 19552.. -0 -0 [} 0
TOYAL . 139290 180687 157317 108868 146489 0 0 0 -0
S
~ 1982
AN 14463 7792 22255 1221 21034 ) [} 0 0 )
FEB 12861 - 2868. __ 35729 . _  _1024.—_ . _ _34706—— _ . - @ . —._ .0 — — - - 0.
VAR 13810 2018 15828 1083 14745 0 0 0 0
— —-APR  __ 9626 114 971371 135 9002 D 0 0 0__. . e
VAY 9337 4 9341 711 8630 0 0 0 -0
WJUN 10263 . T 30270 U 7B2. . _ 9488 ___ Q... _...D_ ——— -0 . - 0 . —
JUL 12013 146 12159 917 11242 ] 0 0 0
AUG 12028 313 L d@34) ... _92) . 21880 .. ... D._ I 0 0
SEP 984S 9 9654 150 9104 [ [ 0 0
—-CCT 11656 .._ __.125___ 1178} . _____ _B8Sp 10893 . 8 —0— _0 e [OOSR
NOV 13443 1608 15252 1052 14200 [ 0 0 0
DEC 14462 T463 21925 . . _.12le . 20709 _.. . .. _ 0 - . 0. -0 0
TCIAL 143805 22668 166473 11302 155179 [} 0 0 0
. 1983
WJAN 14463 7192 - 22285 122) 21034; 0 [ 0 0
. FEB 12861 2068 15729 ... __3026..._ .. 14706. .—.. ... - ° - 0 . 0
t VAR 13810 2018 15828 1083 14745 ° ° ° 0
APR._ ___ 9624 118 9737 13s 9002 0 D 0 0
YAY 9337 4 934) 711 863p 0 0 0 -0
U L. WJUN . .10263 .. ..._. 2 cem 30270 782 _ ______94BR__ . g _ . .. ._ S DU B - - -
JUL 12013 146 12159 917 11242 [} 0 0. ]
AUG 12028 .. 12341 .. .. _. 92} . _.._. 11420 . '} 0 - - 0. 0
' SEP 9845 9 9654 750 9104 0 0 0 0
— L£CY ____ 11856 —12% ____ _1i78} BS0 10893 Q. [} 0 0
aOV 13443 1808 15252 1052 142090 [} 0 0 0
[ DEC 14462 Te6d . 21925 — d2Ye____ 2079 . _0 .. __.__ —_ 0 0 ——
TOTAL 143805 22660 166473 31302 155179 ] 0

'l
.
|
;
i
!
H

;O

i
i
!
i
|
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"6RID ICES PULL CUNSUNPTION

WESTERN COAL ELUUIVALENT « (890 BTU/LB).

18702720,

BASIC PLAN
=ee IN=PLANY CONSUMPY]ON==ce seeccsnccrccecfUEL ALLOCATED TO COMMUN]TYiceicoooccacnae REDUCTION
NEY FROM
MOATH  SE STEAM U = PLANT 10TaAL ELECT GEN UNIVERSITY ST, MARYS  FAlRVIEw AUGBSBURG PYROLTSIS
(TONS) - (TONS) {TONS) fTONS) _ .. (YONS) (TONS) {YONS) {TONS) (TOND)
1984
-JAN 14462 17192 22258 1221 2103 0 0 0 0
FEB 13528 3040 16328 1893 . Jt20s .. .0 0 0 0
: VAR 13830 2018 15628 1083 14745 0 0 0 0
—~ APR_ _... 9626 —_ ___116. 9137 73s 9002 o 0 P 0 .
VAY 9337 . 9341 711 8630 0 0 [} 0
JUN 10263 7 10270 782 [IY'TY N .0 -0 - . 0
WJuL 12013 146 12159 917 11242 0 0 0 ]
AUG 12028 313 12341 921 . 33620 .0 0 .0 - 0
SEP 9845 L] 9854 7150 910s 0 0 [ 0
0CY 11656 125 A178) ... ._ B9O . ._..3089) .. _.__ . _. .0 — . _....0 .0 . 0 - e = e
AOV 13443 1808 15252 1052 14200 0 0 0 0
CEC 14462 7463 21925 12le. . .. 20709 0 0 .0 0
TCTAL 1404271 22800 167071 < 11340 15573) 0 0 0 [
‘1985
IJAN 14463 7192 222%% 1223 2103 [ 0 ] 0
. FEB 12061 2068... 15729 _._ .. }026_-__ .. ..)1AT706 ... 0 —e . 0 —.0- . 0
VAR 13810 2018 15828 1083 14745 0 0 0 0
— __APR .__._962¢ j1le . S13} 1358 9002 0 0 -0 o —
vAY 9337 4 9341 m 8630 1] 0 0 0
WUk 10263 . T . .10270....——. IB2_.... 9888 .. . .0 - —.0- ——ee e s e . DL - - c——
JUL 12013 146 121%9 917 11242 0 0 P 0
AUG 12028 313 .- 123 . --821. .. . 11620.. oD - S ~-0 - 0
-SEP 9845 . 9 9854 150 910a 0 0 0 : 0
ce—— LCT 11656 .. . 125 — 3178} — — 890 3089} 0 90 ° S
AOV 13442 1808 15252 1052 14200 ] 0 [ 0
DEC 14462 . 7463 21928 1218 20709 .. . - 0 - [} 0 [
. FOTAL 143805 22668 166473 11302 0 0 0 0

155179
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GRID 3CES PUEL CUNSUMPTION
WESTERN COAL EVUIVALENY o (BU%0 ATU/LB)

78/02/20,

oFlion |}
cas INPLANY CONSUMPYION=cue eweseccccccccaFUEL ALLOCAIED TO COMMUN]TYicenesccsscanacs REQUCTION
NEY FROM
HONTH  SE STEAM U « PLANT T0TaL ELECTY GEN UNIVERSITY ST, MARYS FAIRVIEW AVUGSBURG PYROLYSIS
(TONS) {TONS) tTONS) LTONS) {TONS) (YONS) ({TONS) (TONS) {TONS)
198!
JAN 1446) 9740 24203 1224 1985%¢ 165) 793 617 0
FE8 13000 4384 17399 1¢37 13880 1283 61l 573 - 0
VAR 14226 3592 17818 1118 13923 1405 676 7101 0
.- - APR, 10826 . .._296__ . _11l123 81a :137:% 91 443 430 '] -
VAY 10259 13 10272 770 8lsp 710 348 299 0
‘JUN 10867 . | 10880 . . .__ 819 8957 593 291 219 0
JUt 12486 207 12692 945 10611 607 302 228 (1]
AUG 12747 503 13249 966 . . ..107718 78S 382 339 0
SEP 10504 17 10521 15 8595 619 301 215 0
- £CT 12582 .. 398_.___ 12981 950 -1028) —02 832 MY D i .
AOV 13819 - 3056 10873 1079 13403 123s 584 572 0
CEC . 14483 9459 23922 . _._122p ___ 19551 ..._. ._ 18635 .. 119 739 . . [
TOTAL 150247 - 31678 181920 11730 146478 12364 5947 5407 0
1982
1JAN 14463 11090 25983 1240 21033 1784 8le 617 0
FEB 13035 . 5315 183s) .. __ . 1052 .. 16704 ..~ 1385 . 636 _ 573 .0
MAR 14296 4493 186709 1133 16744 1518 693 701 0
— ... APR ____11283. A9 11752 —BS) 9002 101} 459 ___43p 0 __
wAY 10810 -1} 10861 812 8629 712 349 298 0
‘JUN 11469 44 - 11533 __ 865_____ __.948g . _ _____ 648 . . 293 ... _.__239__ __.__. .. 0. - e e e
WuL 13029 395 13424 989 112%) [ {X] 303 228 0
AUG 13194 . 802 ___ 13998 _ .. __ 1006 _ . _ . 31420 _ .___ 8S0._ 38e ... 338 - ]
SEP 11086 47 - 11133 835 9103 672 Joé 215 [
—-0CT .. 12990 . 128 1371 94s___ . 10899 971 452 418 ] —
AOV 13886 3932 17618 1097 14198 133¢ 615 572 0
CEC 14443 10803 25260 1229 . 20707 1770 8l 739 0
TOTAL 154905 Jaieo 192111 12105 155159 13379 612} 5406 0
1982
JAN 1446) 11188 25648 1244 21032 1878 8le [24] [
FEB 13037 5393 18430 . 1053 14706 . 1684, . _ _ 636 573 ]
VAR 14301 4577 18878 1134 14744 1606 693 703 0
- — APR__ . 31320__ _ __ rY.13 118g6 BS3_ . 9002 ... 1061 A8 430 —_ 0 . o
VAY 10848 S 10903 el1s 8629 811 349 298 [
WUN 11504 47 _._ . 3158) ... BT ..__.. 94B8 _... ..__..684 .__.. . . 293 - -.219 . .0 -
JUL 13054 408 13462 990 1124) 699 303 228 ]
AUG . .. 13223 822 140608 _ . 3006 .._ ..1162¢ — 896 .._... .84 - 338 .0
SEP 11123 49 11172 83g 9103 708 Jos 21s [}
—_0CY _ 13015 ____ - TIS3____ 13168 Q87 1049 1023 52 16 0
NOV 13890 4004 17894 1097 14198 1411 615 572 0
. DEC 14463 . .. 10900 . __ 25363 _____ . 1239_.___ 20707 _ . .._.18&6___ 812 - 139 .. 0. - -
TOTAL 154242 Jaore 192918 12125 14107 5406 0

1551589

612l

'
[}



01¢

" GRID JCLS FUEL CONSUMPTION
WESTEHN COAL EGUIVALENY = (B8Y0 BTU/LB)

70/02/20.

- ] ) oPlioN |
eeec]N«PLANY CONSUN?TION---- ecsrescsccsccccaFUEL ALLOCATED TO COMMUN]ITY)ceonmvecsancass REDUC!ION
NET FROM
MONTH  SE STEAM U = PLANT TOTaL ELECT GEN UN]IVERSITY ST, MARYS FAIRVIES ALGSBURG PYROLYSIS
{TONS) LTONS) (TONS) (TONS) {TONS) ({YONS) (TONS) (TONS) (TONS)
: 1984
JAN 16463 11185 25648 1264 21032 1878 8le (%44 ‘o
TEB 13504 561] 19215 1091 15258 1509 656 59% 0
VAR 14301 - ASTYY 1u878 1134 14748 1606 693 701 0
_ . AMPR .. 11320 .._.. .485.____318ps _ . __ 853 9002 A Y.} EE— 1.1 30 0 —
VAY 10848 Se 10903 815 8629 8l} 340 298 0
wUN 11504 AT, .. 11551 [(1-}) Qalig - 68¢ 293 219 ]
WJUL - 13054 408 13462 990 1124} 699 303 228 0
AUO 13223 822 14044 1006 . 11420 . 898 ase 338 - 0
SEP 11123 49 11172 838 9103 708 308 218 (]
- - .gecr 313015 . ... TS3__ 13Te8. _. 907 1089g 1023 _ ____ __ 482 __ . M6 . 0 L - — e _—
AOV 1389%90. 4004 1T80s 1097 ‘14198 1411 615 572 0
CEC 14463 10900 25363 _ . 1239 . _... 20707 e 1668 812 139 0
TCTAL 154708 38895 193603 12103 155719 14152 0]14]) 5428 0
1985
WJAN 1446) 11185 250648 1244 21032 1878 8le 617 0
FE® 13037 5393 . . 16430 --. 1053 _.. 14706 .. 1466 636 573 . . .0
MAR 14301 4577 . Jbu78 1134 14768 16006 693 70} 0
— —APR__ _11320.___ __485____ 11806 853 9002 1061 459 _. 438 0 —_—
VAY 10848 S4 10903 els 8629 8ll 349 298 [
. - WUN 1150¢. . . A7 11581 _Bay 9488 —.bB6__ . 293 __. _ .29 e O ——
WUL 13054 400 ° 13662 9990 1124} 699 303 228 ) 0 -
. MUG 313223 822 _.___ 14064 __ .__ 1008 _____ 11420 ..... _.896 (.. 386___. 338 . . -~ 0. o _ . -
SEP 11123 49 11172 838 9103 708 308 215 -0
—_— -0CY_. ..313018 353 13768 98 _____108%0 1023 452 ale J]
NOV 13890 400¢ 176894 1097 14198 1411 : 615 572 0
OEC 14463 10900 . 25383 .. ._.3239 _ _____ 20707 .. ..1866... . . Bl2 ... . .. .TI® 0
154242 38676 192918 155158 0

TOTAL

12125

14107 6121

5406




112

OFPTION 2
===IN-PLANT CONSUNPT]ON==ae. . cocceciccccaeafUEL ALLOCATED VO COMMUN]TY)ecveamcecaoane REDUCTION
NEY FROM
MOATH  SE STEAM U = PLANT.  10VaL ELECT. GEN UNIVERS)ITY ST, MARYS FalRVIEw ALGSBURO PYROLYSIS
(TONS) (TONS) {TONS) {TONS) (TONS) LTONS) {TONS) tTONS) (TONS)
1981 -
JAN 14463 7557 22020 1368 17849 1484 T2 607 «2316
FEB 12766 2637 15403 1152 12098 1118 537 .38 «2091
VAR 12 1891 15603 1227 11988 1207 581 600 =236
_ PR 8836_ __ ___ . TD _ -TT-7Y 829 66592 128 —3ea 331 =2281
vay 9071 ° 907} m T1e3 594 291 253 =1195
-JUN 8627 . [ - 8027 820 - 6955 .. 459 225 169 .- w2241
JUL 10364 13 10377 | 958 8511 485 241} 182 «2316
AUG 10843 105 09T . . 992 . _BYé)... - ._ 833 . . 308 .213 2316
SEP. 8268 - 0 . 8208 792 . 6607 474 230 164 -22%]
- - €CY. 10623 . .52 ____1067% . 913 __ _ ___ 829> 129 . 389 ___ 332 =236 ... o
AOV 13136 1583 14739 1176 1195 1059 501 488 =22¢1
DEC 14455 T284 . _ 21139 .. _ . 1363 __ 1759 __ 1467 ... . . 699 . _. 661 - =2316
TCYAL 135162 21192 156334~ 12422 123900 - 10436 5018 4557 .26144
.
S " 1982
JAN 14463 8907 . 23370 1388 19022 1612 137 611 2316
FEB 12885 3485 -16379 . ... 1373... ... 12920—-. I -3 & S 558 . 502 .. -2091
VAR 13957 2628 16585 125¢ 12807 1318 601 605 =2316
— .. APR.  ._ 9380 __ 14]) 9523 B2 ___ _ 71852 198 363 ales a228) -
»AY 9663 ° 9063 -8le 7643 653 296 255 1195
JUN 9259 e 2. 9262 . BOT_._ ____ 7683 _. _ ... S09..___._ _230... — 172 e224) . o e
WJUL 11067 S1 118 1011 - 9149 537 266 184 23186
aug 11478 228 ___11T06....___. 3042 _ . _ . 93Bp._ .__ 6% ... ..316 ... 2%. #2316 . .
SEP 8883 0 8883 838 . 711e 523 240 167 .224)
. —. CCY 11278 147 11824 1023 :\.L'T) 295 . 370 337 _e23i6 . e -
AQV 13481 2199 15680 1211 12289 1156 532 492 2241
DEC 14462 8621 _._23083 1383. . . .318704 . 1598 733 . . 666 2316
TOTAL 140256 26408 160664 1288) 132554 114006 5219 4604 26144
1903
WJAN 14463 9002 23465 1368 19030 1698 137 611 *2316
FEB 12892 3558 16449 1174 . 12928 .. .. 3287 . 559 502. »2091
¥AR 13976 2699 16675 1258 12817 1393 601 606 -=2316
—_ _APR___ 9425 149 9574 8le_ 1103 8219 b 1% ] 136 -2241
YAy 9706 . 0 9704 819 7648 : 686 - 296 255 1195
1JUN 9207 .. 3 __ . 9300 . __ BYO. ..__. 7490 _ __ . _.%38 . . _230. e 2172 _e228) . - —_
UL 11102 Se 11187 . 1014 9146 566 246 185 2316
AUG 11519 . 236 ._ . 31755, _ 1045 ___ . 9387 . .. ..132. 316 271 . _ 2316
SEP 8922 0 8922 84 7123 552 240 167 2241
00T 11323 156 _ 11419 1026 890 B8 a1l k] 2316
NOV 135013 2256 157157 1213 12297 1221 - 532 493 -224)
DEC 14463 . 8718 _ __ 23160 _ _ 1384______ 38712 _ 1606 ~. 733 0 866 ____ =2316 ____ . e e
FCTAL 140587 26830 167417 12907 132644 12036 5223 4607 26144

ORID JCtS PUEL CONSUMPTION
WESTENN COAL EUUIVALENT = (8890 BTU/LB)

78702720,




(4 ¥4

‘JAN
FEB
VAR

- APR_. . ..

VAY

UM

WJuL

AUG

SEP

- ...CCY
MOV

DEC
TCIAL

JAN
FED
VAR
— .. APR
vAy
1JUN
WUL
AUQ
SEP

N 4 s

NOV
CEC
TOTAL

oPTlon 2
eeeINePLANY CONSUMPTION==ee cocsencevacencFUEL ALLOCATED TO COMMUNITY|~ececevesccnace RECUCTION
NEY . FROM
MCATH SE STEAM U = PLANT T0TaL ELECT OEN UNIVERSITY S1, MARYS  FAIRVIEw »L0SBURG PYROLYSIS
(TONS) (YONS) (TONS) ({TONS), {TONS) LYONS) (TONS) (TONS) {TOND)
1986
14462 9002 23408 1388 19030 1698 3 Y B «2316
13358 Y1) 17064 1217 13423 1326 57¢ Sz} e2166
13976 2699 16678 1258 12817 1393 60} 606 2316
9425 . ...._.349 — 957 als __1ia) 839 363 ... 336 w224)
9704 0 9704 819 7648 686 296 255 .]195
9297 PR | 9300 ... . .BYp.. _.. ..T4%9p. . .....838... .. 230 172 .220) . N
11102 54 11157 101a 9les 566 240 185 «2316
11519 2306 11758 . 3045 _ ... L9387 _ ... .. 732 ... .. 3] . 2277 2316
8922 0 8922 84} 7121 552 240 167 -2241
. 11323. 2156 __11439 _ 1028 __890Y B3R —_——-an 337 2316 e =
13501 2256 15787 1213 12297 1221 532 493 2201
144063 8718 __.23180 3366 ._ _ _.38T12_.. .. ..1686 - 13 . 666 . 2316
141054 26978 168031 12950 133139 12076 5240 4626 .26218
. 1985 .
14463 ‘9002 23465 1368 19030 1698 2 ) 613 «2316
12892 asse ... 16449 1176 .. 12928 1287 .. ... 559 502.- - «20Y1
13978 2699 16675 1258 12817 1393 60] 606 =2316
L. .. 9425 . 149 9574 ___B1s 1106} B39 383 338 —w22%) _
9704 0 9704 819 7648 686 296 255 ~119s
9297 .. .3 . — 930 B9 —Te99__ .. .8538B._—_ ._230 . ——— 372 02281~ .. GO
11102 4 11187 . 1016 9146 566 246 185 «2316
11519 236 _ ._317SS_.__ . 1045 9387 _ 732 . .- -316 .. ..__.277. . .-»2316 - \\.A e e
8922 [ 8922 88} 7121 552 260 167 -w2241
311323 156 114379 . 102s B0} 838 a1} 33— 2316
113801 2256  157s7 1213 12297 1221 532 493, -224)
14463 8718 _. .23180, . 1384 _...._...18722.. . __._}6Bs . _.. .. 333. .. .. .866 «2316° .
140587 26830 167417 12907 132644

. ORID JCES PULL CUNSUMPTION
WESTERN COAL CEWUIVALENT = (8890 BTU/LB)

T8/02/720,

12036,

5223. 4607

2614




i 0

€12

\

ORID JCES PULL CUNSUMNPYION

78/02/20,

WESTERN COAL LUUIVALENY « (BUY0 BTU/LE) -
orTion 3 :
o= IN=PLANY CONSUMPTION~*c= ewsssrccaccosafFUEL ALLOCATED YO CCMMUNITYicenrecccccance KEDUCTIOM
. NEY .. . FRO®
MOMTH SE STEAM U = PLANT  TOTaL ELECY GEMN UNJVERSITY ST, MARYS  FaAlRVIENW avgseuvreo PYROLYSIS
(TONS) (TONS) (TONS) _ . . (TONS) (TONS) (YONS) (YONS) - .. {TONS) (TONY)
1981
‘AN 14463 7865 22328 1509 1799, 1496 718 612 «2316
FEY 127717 2189 15536 1225 1214¢ 1322 539 S00 =209}
VAR 13725 1969 15694 1276 12024 1210 EL K 60} =23%6
APR 8840 15 s 858 665e 128 344 3 =22¢1
VAY 9146 [ 91es . B8es Tl6s 594 29) 253 =1195
JUN 8733 .0 8133 .. . %23 . 6957 459 . 22% 169 =2281
T UL 10522 19 10541 1118 851s 485 28} 182 .e2316
AUG 10991 13 11122 13161 - .BTe7 636 308 273 . =2316
SEP 8391 0 8391 9l2 (1Y) a7 23 164 -=2241
e OCT. . 30672.. ... .86 __10T29._ _ __MD2a_._._ _ 8296 . ___ _._ 729 _..__ .. 389 .___ _ I b & PR 7 J: J ¥ S JE
MOV 131664 1661 16828 1263 1152¢ 1062 502 . 489 -2241
DEC .. 14458 7365 . 22021_.._ 1485 _ . _3Tobs. . . ... _3eTB. __._. .7T0&. 068 =231 - - -
TCIAL 135880 22102 157982 13579 124324 10472 5036 4572 26144
1982 .
AN 1446) 9285 23118 1538 19193 - le27 Yoo 616 =2316
FEB 1289] 3635 . 36526 ... __1252 ... 12986 _.. .}1223. . .56} .-504 - .. =2091 N e
VAR 13966 27130 16695 1308 12857 1320 - 603 607 =2316
——APR . _ _ 9406 __ 189 ___ __ L LAY of3 . 718% 798 383 336 — ——_»2241
VAY 9742 -0 9742 893 7645 . 683 296 25% . e]1195
- . WJUN . 9371 - 3. 974 97T . TeBe.__. .. 509 .____ .. _ 230 _. .. ._372.__.. *22¢] . e e e e
UL 11228 68 11293 1181 0145 537 246 1685 -=2316
AUG 11621 272 . _..31B9_ __ _ 1220 .....9388... ____ _ 695 .. .._._ 314 __ __. 217 . . w2316 - - - -
SEP 9013 0 9013 . 965 7117 523 240 167 ‘=2261
— o€y _.__ 31326 .. __ 159 __ 11484 1018 8903 198 311 337 e21i6._
T NOV .13500 2J0¢ 15804 1288. 12332 1160 S3e 498 -224)
CEC 16463 8941 23404 ... . _151e 18868 .. .. lel2 .l 739 ~- 87y . «2316
TOTAL 140986 27516 168502 14113 133076 11452 5240 40621 =26]184
1983 -
JAN 14463 9382 23418 1539 19202 1713 Tes 616 2316
FEB 12898 3710 16608 .. 1253 .. . 12995 . __. -1293.. ... .Se2 508 . =209}
VAR 13988 2802 16787 1310 12868 1398 ’ 603 608 -2316
—— BPR___. 9452 ___ _1ST. __ 9609 ____ _S06______ I16a 839 363 338 w224 .
WwAY 9763 0 9783 89s - 7650 - 686 296 . 25% =1195
. 1WJUN Q409 3 9413 o -980 (. __...._T7693 . _ ..__.%38 ._.___ . 230 . . .. . .AT72..... . .228)
WUl 11259 73 1133} 1183 919 567 246 - 185 -«2216
B AUB .11662 .- 28] | _ 1194} .. 1223 ..939% ... T3 L) 27 ... w2316 — -
SEP 9052 0 9052 968 Ti2¢ 552 240 167 e22¢1
—0CT 11369 __ 170 ___ 11539 _ ___ 108] 891} 838 an 317 22316
MOV 13520 2362 15882 1287 123¢) 122¢ S3e 494 -22%]
- - DEC 314463 . 90461 __ . 23506 ____ . 1S1S_____ 38817 1701 Te0 61y . ___e2306. . .. ... —_ —
TOTAL 1413314 279%) 14149 133172 12085 5244 4625 -26144

169265



V1c

Tas02/720,
ORID JCES FUEL CUNSUNPTION
wESTERN COAL EWUIVALENY « {8890 BTU/LB)

12085

oPllion 3
eeoe INPLANY CONSUMPTION=cwe g-o---9--0-o--VU£L ALLoCA!:o Y0 COMMUNITY|eccnscecanancs - = KLDUCTION
t . NEY .. . FRGM
MONTN  SE SYEAM U = PLANY TOTAL = ELECY GEN UNIVERSITY .S1, MARYS  FAIRVIEW ALGSBURG PYROLYSIS
¢ (TONS) tYONS) tTONS) . (TONS) (YONS) - (TONS) -.- {TONS) - (TONS) [R1L} }]
1984
B o] . . e
1JAN 14463 9352 23015 1539 19202 1713 Tae 6l6 =2316
FE® 13366 3860 17228 1299 13e% . 31323 SY9 S2¢ =2.00
! VAR 13985 2802 16787 1310 12808 1398 603 608 : «2316 -
PR .. 9eS2.. ... .1ST ___ 9609 __.___ 906 ______T10s 819 % 336 2241 J . -
vAY 97a3 o 9783 895 7650 686 296 255 -1195
«WJUN 9409 3. 9633 _. ___.980 7493 . _ _.838 .. _ 230 172 2241
WJUL 11259 73 1133 11083 919)] 567 2600 185 -2316
- AUG 11662 28) 11943 .1223 .. ... 939¢.__. . 733 . e .21 «2316
SEP 9052 0 9052 968 T12s . 8§52 240 167 *224)
— gC1 11369 . __ _. 170 __11539. 308y . _891). —.._ .B38 3N 337 ~.=2316 " S,
NOV 13520 2362 15882 1287 1234} . 1226 53a a9 v22¢]
DEC 14463 904} 23504 .- .. 1515 18877 L1701 740 S T 2316
TCTAL 141781 28105 169886 14185 13367 12135 5261 abas ~26218
1985 -
WJAN 14463 9382 23815 1539 19202 17112 Tee 616 2316
FEB 12898 . -3710 - 16608._._— .1253.,.- — . 12998 1293 562 .-.508 . =207}
VAR 13985 2802 16787 1310 12408 1398 603 608 «2316
— .~ APR _ 9052---n__151_,___2302_______905 Y164 A39 383 a3s -224) . :
WAY 9783 9783 a9s 7650 686 296 255 «1195
WU 9409 - 3 ...... 9413 980 493 . __S3B._...___ 230 . __1T2 L w228 L oL L e
JUL 11259 7 11330 1183 9151 567 266 185 2316
- AUG 11662 . 201 _ 11963 ......_1223 . . __ 939 . _ .. 733 _. __.. .3le¢ Larn. . . *2310
SEP 9052 (] 902 968 T124 552 240 167 =224
— —CCY .. _31389 __.__120 115239 108) 8913 B34 an A3 =236 e
A OV 13520 .2362 15882 1287 12343 1226 S34 494 2241
DEC 14463 9041 23506 . _.._. _1S515....__. 18877 . . 1701 ... . T40 67]. 2316
TCTAL 141314 2793}, 169265 14140 133172 H] *26146

" a625




¢1e

1981
1982
- 1983
1980
1985

1981
1982
1983
.— -.1984
198S

1901
1982
1983
1984
-...-198S.

1981
1982
1983
1984
1985

“REGUCTTON T
NET FROM
YEAR SE STEaAM U = PLANY  TOT,at ELECT OEN UNIVERSITY ST, MARYS  FAIRVIEw AUOSBURG PYROLYSIS
(TONS) LTONS) (TONS) {TONS) {TONS) {TONS) (TONS). {TONS) (TONS)
BASIC PLAN ...
139290 18087 157377 10808 146409 .0 0 0 0
143805 22660 166473 11302 .. 315517p 0 0 0 0
143805 .. 22668._ __ 160673 _ 11302 155179 8. P —0 0 . -
144271 22800 167071 T 11340 '18573) 0 0 [} 0
143805 22668 166473 11302 155170 [ 0 0 0
o '" T OPTION 1 B [
150247 31678 181926 11730 . 146878 1236 5947 5407 0 ’
154005 3sjee 192173 -12105 ._. . 155159 . 13379 612) 5406 - - .0
154242 38676 192918 12125 155158 14107 6121 5406 0
156708 ... _38895 ___193641 12163 15571¢9 14352 61s} S428 0 .. ———
154242 38676 192918 12125 155158 14107 6121 5406 0
_— oP1ION 2 _
135142 21192 15633¢. . _ 12022 __._ 123900 .. 10836 __ _SOlB_....  e557... . .=26186. ... . . _.
140256 26408 1606066 1288) 132554 11406 5219 4604 *26144
140587 26830 167417 . _ 12907 . _ 132644 . _._.. 12036 . __.._ S223 . 4607 26144 C
141054 26978 16803) 12950 133139 12076 5240 4626 26218 . -
140587 26820 ____)61e1Y 12907 132644 12038 5223 4607 226146 e e
] ) - oPTion 3
" 13Ses0 . 22102 357982 13579 124324 10472 5036 «572 .26186 T T
140986 27516 168502 14113 . .. 13307 11452 5240 4621 .26144
1413)6 2719%) 169265 14140 13712 12085 5244 628 2644
14178) 268105 169686 14188 33387 12125 . S261 YIS 26218
141314 27951 169265 14140 133172 120858 5244 4625 *2614e

'-.,N-PL‘N' Caﬁsdﬁt_ﬂ)hf-.-. R ’

ORID JCES PUEL CONSUMPTION
WESTERN COAL EVUIVALENT = (8890 BTU/LS)
ANNUAL SUMMARY

ceevmecacsloeaFUEL ALLOCATED TO COMMUNITYlocomsoeamms

r8/02/720,




91¢

N o]

MONTH

WJAN
FEB
VAR
APR
VAY
JUM
WJuL
AUG
SEpP
ccy
MOV
CEC
TC1AL

FED
KAR
APR
vAY

. 'WUN

WJUL
AuQ

SEP

ocTY

NOV

- . CEC
TCTAL

ee e i AN

FEB
MAR
APR
vAY
JUN
:JUL
(1
SEP
cCcY
NOV
DEC

- ux'N.

.. TGQIAL 166473

WESTERN COAL EQUIVALENT « (8490 BYU/LUY)

ORIV 1CES FUEL CONSUMPTION

OPYTION SUMMARY BY MONTH

a=eINePLANY CONSUMPTION{TONS)aon

ee=FUEL ALLUCAIED TU ELECT GEN==

78702720,

BaSIC OPTICN OPTION OPTIOAM BASIC OPYION OPTI0N OPTION
PLAN 1 2 3 . PLAN 1 3
e e ———— e - 1981 —_ e
21061 24201 22020 22328 1203 1224 1368 . 1509
14886 17390 15403 15536 1006 1037 1152 1225
14977 17818 = 15603 . 15694 1054 1118 12217 1276
9196 11123 8884 . 8915 697 8ls 829 8s8
8els 10272 . ..__9070 a6 672 2 T7¢ 11 Bee
9696 10880 8627 87133 139 _8le9 820 923
11483 12692 10377 10541 ... .. . 872 ... .98 9s58. . 1118
11656 13249 10947 11122 8718 966 992 1161
9J30¢ 10521 8268 8391 - 2109 - T9) - 192. 912 ..
11126 12981 10675 10729 84S 950 v73 1024
14424 1687S 14719 __ 14825 ..__1020 . ._ 1079 .___. _1176. ___1245___ . __
20150 23922 21739 22021 1197 1220 1363 1485
150377 181926 156334 157982 _ . .. 10088 .. 31730.....12422 13579 .
1982
222%5% 25553 23370 23718 1221 1244 13s8 1538
15729 1835) 16379 16526 . .....1026. . 1052 ..-3173 1252
15828 18789 16585 16695 1063 1133 1256 1308
9137 117152 9521 . 9585 . .......135._ 85 . . b2, 903
934 10861 9661] 9742 . 11} 812 u1s 89)
10270 . . 11513 9262 93764 ___ _I8B2  __BeoS___ HsY 911 ___
12159 13424 11118 11293 .7 989 1011 118}
1234) 13996 31706 . ._11804 .. _ __ 921 L3004 ... 10a2.._ . 1220 ...
9854 1113 88813 9013 150 83s 638 965
1118] 13714 .. 11424 .. . 1l4ge . 89p.... 9ds .. _1023 ... 1078
15252 17818 15680 15804 1052 1097 Y301 1285
21925, 25266 .__23083 __ 234pé___ 1216 1239 133 15)4
166473 192171 166664 168592 11302 12105 12v8] 14113
.1983 [ e -

. 22255 25640 22465 23838 1221 1244 1388 })539
15729 18430 16449 16698 - 1024 1053 1174 1253
15828 18878 16675 16787 . 3083 _ 113a_ 1288 .. 1310

9137 11806 9574 9609 135 853 876 906
8341 10903 9704 9783 .. 711 _ . els 819. .-.895
10270 11551 9300 9413 182 867 670 980
12159 ... 13462 __11157 11331 917 $9¢ 1034 1183
1234) 14044 11755 11943 921 1006 1045 1223
9854 11172 8922 9082 . J50_._..838 __ .Bal_ . ._ 968 _.
11783 13768 11479 11539 890 87y 102¢ 10081
15252 17894 15757 ....15882 1052 . 1097 1213. 1287
21925 25361 23180 23504 1216 1239 1384 1515

192916 167417 169285 __ __ 11302 12125 ___ 12907 19140




LT3

GRID ICES FUEL CONSUMPTION
WESTERN COAL EQUIVALENY = (8890 BTU/LY)
OPTION SUMMAKY BY MONTH

== IN-PLANT CONSUMPTION(TONS)coe

—=<~FUEL ALLOCATED T ELECT GEnee

18702720,

BASIC OPTION OPTION ~ QPYJOM BASIC  OPTiod  OPTION OPTION
MCATK  PLAN 17 2 ’ 3 PLAN 1 2 3
—_— - - - ~. 19686 _ — —— el e m et e
JAN 22255 25648 23465 23035 1221 1244 136 _ 1539
FEB 16328 19115 1706¢ 17228 1061 1091 1217 1299
wAR 15628 18878 - 16673 1678/ 1083 1134 - 1258 . 1310
APR $137 11806 957 9609 735 853 876 906
- - PAY . 934 10903...._ST06 . 9783 ___ _ 11 8ls _ . #39 895 e e e
JUN 10270 11551 8300 9413 782 (134 870 980
JUL 12159 13462 11157 11331 917 9% 101 1183
AUG 12341 14044 11755 11942 v21 100¢ . 1045 1223
SEP 9e5e 11172 8922 90s2 750 83g dal . S68
. CCY 11718) 13766 11479 11539 499 Yoy 1026 1081
- MOV . 18252 17894 . 1S7ST___ 15882 . __ 1652 .. _31097__ 1213 __ _1287._ e —— e = i e —— -
DEC 21925 25363 23180 23504 1216 1239 1304 1515
TCTAL 167071 193603 168031 . 169886 _ _ _11340 32103 -129s50 . 14185
198%
AN 22255 25648 23465 23815 1221 1264 1368 1539
FEB 15729 18430 16449 . _16608 .. _102 -1053. - _ 117 1253 -
PAR 15e28 180878 16675 16787 1083 1134 1258 1310
APR 8737 11806 95764 .. _ 9609 .. ..735__. BS3_._ .. b7e .. 906 ... -
) pAY 934} 10903 9704 9763 711. 8l1s 819 895
-~ —wUN . 16276 11SS1___ 9300 9433 182 86y —n30 SB0 —_———
JUL 12159 13462 11157 11331 N7 990 1014 1183
AUG 12341 14044 . 31755 . 311943_._ . 92] ___100¢._ --1048 1223 e men —_ - - - - —
SEP 9854 11172 8922 9052 750 83g 8s) 968
) oCT 11781 13768 __11479... .11539 _._ - . 890. ... 987_. 1026 - . j081 ___ . ___ -
MOV 15252 17894 15757 15882 1052 1097 1213 1287
--- - DEC 21925 . 25363..._ 23180 ___23504_- _ __ _121s 9 _13gs 1515 - —
TCTIAL 166473 1929)0

167417 169265 11302

12128

12907 14140




YEAR
(
1981
1982
' C 1982
198¢
1985
'
n
] R
(o]
]
{

BasiIcC
PLAN

L1572717

166472
166473
167071
266473

78702720,
) GRID ICES FUEL CONSUMPYlON
wESTERN COAL EQUIVALENT = (8090 BTU/LY) °
UPTION SUMMARY HY YEAR
c=e]N<PLANY CONSUMPTION(TONS)a== eesFUEL ALLOCATED TU ELECT GEN=e
OPTIOM OPT1ON OPTI0N BASIC oPT10N OP1I0ON OPTION
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ORID ICES YRANSPONTATION SCENARIO

- 78702720, P

|

BASIC PLAN
MONTFr UNIT TRAINS cCOAL TRUCKS ASH JRUCKS _ ASH JRUCKS _. SOLID wASTE YO MPLS. ___ _SLAO TRUCKS - a-
T0 wPLS. T0 ST, PauL FROM MPLS. FROM ST1. PAYL ne MUN TClaL FROM MPLS :
(3500 TON) (20 TON) (10 TON) (16 YON) (19 TON) 134 TON) (7 YON) (20 YON) (10 YON) (14 TOM) [
198)
JAN 11 22 21 150 67 op [ 0 ° 9 0
FEB [} 2648 Je9 106 .. 9 3s . 0 [} [] 0 . [} R -
L 1] S . 240 1S9 107 48 1Y 0 [} 0 0 0
APR 3 B2 92 6 2 _ 131 0 ] 0 0. [ -
MAY 3 151 88 %) 30 F3) 0 [ ] 0 [
B V1 Y 190 97 £9 k1] Ry [ _8_.__ 0 0 0
JLL 4 201 1is a2 40 29 0 0 0 0 0
Aug s . 206 11y . . 83. . _._ &) ___ _2¢.. 0. 0 L0 0o . __ .0 .0 - -
SEP 3 142 9 66 28 20 0 0 ° 0 0
ocr s 189 S 5 § IR £ I —.38 Y. .0 ... _ [] B B J ' JUEUUU : I - — -
NOV [ 259 Y TY 103 52 .37 0 0 0 0 0
~ DEC_ . . B.. __ ___ 363 _ 203 168 __ 69 49 ____0_ 0 0 0 0 e —
TOYAL 63 2639 1574 1122 529 ary [} 0 0 0 0
- . 1982
— AN -8 333 223 159 Iy Y U | 0 ] 0 oa__
FEB 6 264 157 112 (3] 3s 0 ] 0 0 -0
[T1] 6 239 15e... __1313 .. 0 __._ . [} 0. 0.. .0 0
APR . 148 [ 2] 70 29 ) 0 [ ] 0 0
HAY 3 151 . 93 . 67 30 . 21 . 0. -0 0 .. ... 0. 0 -
JUN . 190 103 73 34 er 0 [} [} [ 0
DN | W J Y Y 201 122 B8y 40 29 D 0. 0 ) 0
AUG S 206 123 a8 4] 29 0 [} 0 0 0
SEP 3 S M8 99 0. ___._28_ ——20 . 0 - . 0 O O D . it i
ocY S 190 1llg 8s 38 27 0 ] ] 0. 0
NOV 6 259 .. 153 ._._109 . ___S2...__3y._ . _6p. RN SR . R -0 - - -
DEC 8 34) 219 157 69 .9 [} 0 0 0 0
TOTAL _ . 63 .. — 2660 168§ 3189 529 a1y ) 0 o 0 0 —_
183
JAn 8 333 223 159 . 67 48 0 0 [} 0 0
. F£8B . 6. 2604 _ 153 112 *9 as 0 0__.__9o 0 0 —_
MAR 6 239 158 113 48 34 [ 0 0 0 0
APR 3 14S% Y. . .. .10 29 ... . 21 -0 0 0.. R 0. - - -
May . 151 93 67 30 [31 ] 0 0 0 0
JUA 4 190 103 _ ___ y3.. . ___ 38 — 87— . 0. __ .0 .. 0. . _ A 0
JuL s 200 122 [:3) .0 29 0 0 [] 0 0
~ AUG __ s 208 123 88 el 29 n 0 .0 0 0
SEF . 14} 99 70 24 20 [] 0 0 0 0
oct Iy SA90 . _ _ dle.___ .Bé ._.._. _38 _._ 2y __ -0 .0 6 ... 0. . 0 ——. . -
NOV [ 259 153 ‘109 52 37 [ 0 [ 0 4
QEC 8 343 . _ 21¢ 157 .. 69 9 . e [} 0 0 0
TOTAL 62 2640 1665 1189 529 3y 0 ] 0 [ 0
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_YOTAL _ ... _.63 .. 2640

GRID ICES TYRANSPORTATIUN SCENAR]IO

78702720,

UAS]IC PLAN
MONTE UNIT TRAINS. COAL TRUCKS ASH TRUCKS __ = ASW TWUCKS __ SOLID WASTE TO ®FLS __ _ . SLAG YRUCLKS —_— —
T0 #PLS. 10 ST. PAUL FROR MPLS. FROM ST, PAUL “C MUN  TCTAL FROM MPLS
13500 TON) t20 YOMN) (10 TON) (14 TON) (1o TON) (16 TON) (T TON) (20 YOM) 110 TONY {14 TOM) -
198s
JAN 9 33 223 159 67 L]] 0 0 0 [} [}
FEB 6 253 163 117. 91 .36 . 0 0 0 [} 0
MAR 6 239 158 113 48 3 0 [] [ [ 0
LPR 3 145 97 T0 29 [3] n 0 ] 0 ]
HAY . 151 93 67 - 30 2) (] 0 0 0 0
—_JUN . 4. _____1%90 103 3. Ja 21 0 [ Q ] _-0
Jut . 200 122 87 40 29 0 ] ] ° 0
AUG 5 205 12y . 88 . el . 29 - 0. 0 0. 0 0 -
SEP . 141 99 . 70 28 Z0 0 0 0 0 0
oct 'Y 3190 11 .. .-Bs _ _. 38.__ . 2v7_. .0 .0 0 - [ .0 -
NOV 6 259 153 109 52 k) ] 0 0 [ 0 0
. DEC.... _B. 383, ... 219 . _1ST_.___ _.&6vy___ __e9___ __ . 0__._ .0 .0 .. .0___ .0 .. - —— e
T0TAL (%) 2649 167 1196 531 378 0 [ 0 0
- . _1985 S -
_ AN . 9 333 223 159 61 48 0 ] 0 0 0
FEB -] 266 157 112 49 3s ] 0 0 0 0
MAR 6 239 A15@. - -113 .. 48 A T 0 .0 ° - [ 0 -
APR . 148 1 2 70 29 21 0 0 0 0 0
MAY .3 150 . ... — .93 —— — $V_—_ .. 3 __ _._2)_._. 8. - 0. ..0.___._..0. ____. .0 .. - et e
JUN . 190 103 73 38 ey 0 0 0 0 0
e A 201 122 A7 40 29 [} i1 o [\ 0 -
AUG S 205 123 88 [} 29 0 [} 0 0 [
SEF 3 . R U Y RS, |- S—p—— . B 28 _ . _ 20— B .0 0 0 __.. 0. s e —
ocy 5 190 118 8s 38 27 0 (] (] 0 0
NOV & .2%9_____. .15y _._ 109 ..___ .S2._. ._ .3. ... 0 _._..0. .. 0. ... .0 _ e PR, e et
DEC [] 343 219 157 (1] 9 [ [ 0 0. 0
1668 1189 529. Aty 0 P 0 0 0
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. : 78702720,
GRID ICES TRANSPUMTATIUN SCENAR]IO .
OPTIUN )
MONTh  UNIY TRAINS .COAL TRUCKS ____ ASK YRUCKS. __ . ASH . TKUCKS... . SOCLID mASTE 70 PPLS ____ SLAG TRULKS . .. , —
T0 #PLS, 10 $%, PAUL FROM MPLS, FROM S!_. PAVL MC NUN TClaAL FROR MPLS
(3500 TON) (20 YON) 110 TON). t1¢ TON) (30 TUN) (14 TON) (7 TON) (20 TON) 110 TON) (14 TON) cweme e - eems
1981
JAN 12 338 262 17 67 L] 0 0. [} 0 0
FEB [ 247 3%a. .. 126 (1] as 0 0 0 [} 0 -
MAR s 24) 178 127 48 s ] 0 0 o ]
APR [ 147 11 79 29 4] 0 0 0 < ¢ -
MAY . . 152 103 73 30 22 ] 0 0 0 [
SJUN. A 191 100 -8 a8 _ £y ___ & .8 _ O 0 0 e
Jut S 203 127 9l L2 29 e 0 [ () 0
AUG S 206 -132 . - . 95 el 29 - 0 -0 0 0 0 -
SEP 3 143 108 15 - 29 20 [ [] [} [} 0
ocY S 191 130 — .93 ... .28 .2y . - . 0. .0 0 . .0 .0 . ‘-
NOV ® 261 169 121 52 37 0 ° ] ° 0 :
0EC ... .- . 9 .. e 346 . 230 . __11) . . _89_. 49 0 0. 0 0 0. - ——— e ——
TOTAL 70 2663 181¢ 1300 531 319 0 0 [] 0 0
— — e — e ..—.)9B2 o .- R .- - - - - .
. AN . 10 o— .. 138 2%¢ 183 &Y (Y 0 0 0 ‘0 —0 -
FEB 6 2646 184 13 (34 3s 0 [} 0 [ ]
MAR 7 2602 - .——188 — -.136. ... . MB___ _3§.-.. . .0 - 0. L0 —.0 - 0 - -
APR [ 3 147 ils [- 1) 29 21 0 0 0 0 0
MAY . 180 — .— _..160...___ 8. -~ 30— 22 ———.. 0 - ... —~..0.. ... 0..._. O - . - .-
JUN ) 192 11 82 1 2y [} 0 0 0 0
o..Jul .8 ___202 134 96 ) 29 0 0 0 o 8. —
AUE 6 206 149 loo 41 29 -0 [} [ [} (]
SEP 4 oo 183 M B0 e 29 20— — .0— .- Y PR SEST . NURIY . I - el .
ocY - 19 137 98 8 27 0 0 0 0 0 .
NOV [ L2606 ... . . 17g. —_ .27 . . 52 .3y 0 . [} 0 0 0 - -
DEC 9 346 253 180 69 49 [ 0 0 0 [
~YOTAL ... _ . Tg 2668 1923 1313 531 _ale 0 o 0 0 [
1983
JAN 10 33 25¢ 1823 67 LY} [ 0 [] ] 0
FEB... _ .__ & 241 184 132 9 AS . -0 0 0 0 0 —_—
MAR 7 262 189 135 48 s [ [} 0 0 0
APR 4 . -1ls -— .B&. 29 B o . B . -0 [} - — e
MAY 4 152 109 78 30 22 0 [ 0 [} [}
JUN s 192 116 -c... 83 ... 38 _. . 2Y. . 0. ._...0. .0 _ 0 . 0 - .
Jub 5 202 133 96 41 29 0 [} 0 0 0
—AUG .. _s. . ___ _ 206 lep ____ 100 4l 29 -] ] 0 Q _ .
SEF 4 143 - 112 80 29 0 [} [] 0 0 0
ocY 5 ael 138 o 9B ... M ___ Y D __.D._.._0_.. .. .0 . [] . -~ —
NOV 7 261 179 128 52 3 [ 0 0 0 0
DEC 9 346 254 ..._ 181 o9 49 0 .. 0. [} - 0. 0 - -
TOTAL kA1 2663 1939 1378 831 e [} i 0 [} 0
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_ 18/02/20.
ORID ICES YTRANSPORTATIUN SCENARIO o
OPTIUN 1

MONTH  UNIT TRAINS COAL TRUCKS ___ ASH TRUCKS _ ___ ASH_INUCKS ____ . SOLID wASTE TO ®FLS____ SLAG !FUSKS‘.___

70 ¥PLS. 10 SV, PAUL FROM MPLS,.’ FROM 5T, PAUL ne - MU TClaL FROF MPLS
(3500 TOM) 120 YOM) 110 TON) t1¢ TON) {30 TON) (3¢ TON) (7 TON} (20 TON) (10 TON) (16 TOM) - .
1986e . .
JAN 9 336 28¢ 183 o7 op 0 0 0 0 ]
FEB 7 256 193 137 L3 37 0 [ 0 [ [
MAR 7 261 169 135 .8 3s 0 ° o ° 0
~PR Y 147 118 86 29 23 L 0 [} 0 0
MAY 1Y 152 109 78 30 2 [ [} 0 0 0
— .UM . 6o ___._ _-191 11ls 83 Ju 21 ] a___ ¢ Q o2
Jub s 203 13s 9% 4] 29 [} [ [} [ 0
ALG s 206 —.lepg_—_ 100 _____._6} ____ . % . . .0 0. .0 0 0 - -
SEF LY 143 112 [-]') 29 20 0 [} [ [ [}
ocT. ® 19) - 136 ..._ .98. ... ..38._ . _ .27 .0 o.. © 0 [
NOV 6 261 179 128 52 3y (] 0 0 0 0
--—DEC. 9 . 3 254 .18 6% _ __ %9 __ O . _ _0 .__0 Q_ . ..__0 _——
TOTAL To 267) 1937 1383 533 by [ ] [} [ -0 [}
.- 1985
— AN L. 20— .. 338 .25 183 a7 48 a2 8 0 — 0. [ J— —.
FEE [ 246 184 132 49 3s (] ') [ 0 (]
MAR 7 242 189 ... 135 ... ... &8 ... _ 3 0 ) 0 0 0 . .
APR’ 'Y 146 118 8e 29 21 0 0 [] [} 0 '
May . 152 - 109 .78 — .. ..30 . .. 22- 0 . ° 0 .0 0
JUN S 192 1lg 83 38 27 [} 0 0 [} ]
e — . S __ .. 203, 13% 96 a2 P 0.---—20 0 0 —_
AUG - 5 206 le0 lo0 3] 29 0 0 0 0 0
SEP 4 143 . 312 — - 80—~ 29 .. _._20-. —B--— .0 - -— B 0. - _ ———
ocY S 191 13s 98 - 38 a7 0 0 0 0 0
NOV P 261 — . 179 _..128 ... .._82 37 - .0 ... .0 0. —-- 0. 0 - -
DEC 10 346 254 181 69 49 ‘0 0 [} 0 (] . "
—I0TAL .. .- 7} ... . 2606 __ _ 1939 1318 531 319 -0 P Py ‘0 -0 _ .
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URID 1CES TRANSPONTATIUN SCENARIO

18/02/20,

e OPTIUN 2
. MONTFr UNIT TRAINS COAL_JRUCKS __ _ ASH TRUCKS ceei.. ASH THUCKS ____ SOLID_WASTE 10 MPLS ___ SLAG TRUCKS __ _ STORED COAL=TONS._ _ _
Y0 ¥PLS, Y0 SV, PAUL FROM MPLS. FHOM S1,. PaYL Ne MUN  TCTAL FRO¥ MPLS LAST DAY OF MONTHM
(3500 TON) (20 YOA) _._ £10 TON) (3o TON) (10 TON) i}1e TON} _ {7 TON} .(20 TON) (10 TON) ()6 TON) MPLSs ST, PAUL
-0 1)
i JAN 11 338 220 "157 68 g 354 81 . 435 82 58 | 22319 39994
0 FED 6 249 - 154 110 50 s 320 73 29 Te 53 229236 3999)..
MAR ' 204 156 111 ¢ 3s 354 81 435 82 58 234523 39988
AFR 3 149 0 63 30 .2 343 . 78 4z} 79 57 . 22089 39999
4 May 'Y 153 L . 85 3l 22 35 ) a3S 82 LT] 23958 39996
.UM L3 ___ 193 -1 b2 2% __ 28 343__ ___ I8 _A2)___ ____ 7% 97 21971 39989
JuL s 204 104 Te (%) 29 3se 81 435 82 58 25014 39980
ALG 'y 208 ——= 109 _ 18 42 Jo -356 .. 81 A35 82 58 23907 39980
SEP 3 145 83 59 29 21 343 78 421 79 57 23239 39994
ocY 'Y 192 e A0 L T T . 38 .. 27.. 35¢ ... 81 . &35 82 50 227124 39985
NCV ‘6 263 167 105 .53 kT 343 16 e2) 79 57 23745 39989 .
QEC .. . ____8.____ ___349 217 155 . 10 __ _Sp_ 354 Bl ___63S_ ___ _62_ __ _58 __ 23026 ._ 39993 ___
TOTAL 63 2607 1563 . 1115 L1Y) Jus 4170 952 S122 96¢ [T} 23026 39993
_ S AU 1 [ 7 - - . . L
AN L e 338 235 167 (1.1 48 ass a1 415 a2 S8, _ 24396 __ ___3998Y__ _
FEB ¢ 249 164 17 50 kS 320 73 393 74 53 24040 39984
MAR 'Y 266 .. __166__.._ 118 _ _ e9__..__ 35 .. 35¢ . . B8] 435 82 58 2356) . 39981
APR 'S 149 9. . 8 at 21 343 18 s21 19 ST - 25081 39992
" MAY 3 353 —— . .9y .89 .. .31 .. ... ..22._ ._ 35 . . 8] 43§ 82 58 22858 39989
JUN 4 193 93 66 39 28 343 Te 42} 79 S7 23736 39982
- JUL .. .. & ..___ _208 113 79 __ 4 - 29 ___ 35« 81 _43S___ @82 . _ SB... 225l6. ..__39993.__
ALG s - 208 117 8e 2. 3o 356 81 635 82 58 24152 39993
.. SEP ‘3 - L..146. —_.B9 ~63 . 29 L2y . 363 __  _78...421 _.. .19 ST . 22889 39987
ocY H 193 11s 82 38 27 ase 81 W35 82 56 25105 . 39998
NOV 6 —262__ . . __ 1S} . 312 .. S3_. _. .38 ... 3e3 ... .18. 4z} 19 S7. 25185 39982
DEC [} 349 =11 16S 70 5o 354 81 435° 82 58 23122 39986
JOTAL .. _ . 63 ... .___2687 1668 119 Se0____ ___3Ys 4110 9525122 _____ 964 687___ _ 23122 __. 39966____
1983 .
JAN 9 338 23s - 168 © 68 .8 35 81 435 82 58 24397 39980
.-—FEB__ . _&.. --258 16a 11 S0___ 3g 320 13 393 . 1¢ 9323948 ___29997___
MAR ) 264 107 119 9 s 35 8] 43% 82 58 23393 39995
Ky APR . 140 . . _9s._. _e8__ . 3 . 21 343 78 421 . 79 57 . 24858 39985 . .
May 3 153 9y 69 k 22 354 81 435 82 58 22594 39983
Jun . . 194 e 93 _ .. 66 . 39 . .28 343 .18 e2) 79 ... ST . 23416 3999%
' JLL . 206 112 80 4] .29 3ss 81 435 82 58 22118 39986
—-A6G. _ S _ _208 118 B4 42 30 ~A54¢ B8] __ 418 az2 58 ____23163___ 399846 _
SEP : 3 j44 89 64 29 2) 343 78 421 79 [3] 22461 39980
ocy s 93 . s . _ 82 8. .__. 2y__ . 3Ise .. 81 . a3 . B2 58 . .26622 . ..39991 ..
NCY 6 203 158 113 -8y 3 . 342 78 €2} 79 57 20605 39996
DEC. 8 349 . .. 232 . . 166 . _ T0.._. .. Sp ass . 8). €35 _ . 82 58 .. .22445 ... . 39999
TOTAL &) ‘2688 167 1196 L1113 Jug 4170 952 Sl22 6e (13} 22045 39999

.
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GRID ICES TRANSPONRTATIUN SCENARIO

T18/02/720,

- UPTION 2 .
MONTF UNIT TRAINS COAL TRLCKS ASH_TRUCKS ______ ASH TRUCKS _ . SOLJD wASTE YO ®PLS _____ SLAU TRULKS STORED COAL=TONS — -
TO #PLS. 10 SV, PAUL FROM MPLS. FRON S1. PaU ne "MUN T TCTAL FROM MPLS LAST DAY OF MONTH
13500 TON) 120 YON) €10 ToN) fle TON} (10 TON) 114 TON} (7 TON) (20 TON) 110 TON} ()& TON) MPLSe ST, PAUL
(g] . 1984 - .
JAN 9 338 238 - 168 68 48 .7 354 81 435 82 Se 23120 39994
(o] FEE [ 258 ) % J . 22 ... Se k) 332 15 407 17 . 55 22496 9989 -
MAR [y 246 167 119 : .9 35 334 4 B %13 82 58 21961 - ‘39986
APR . 149 % 68 30 r3} 34 78 421 . 79 57 23387 39997
HAY [y 15) 9 69 3l 22 LT} 8} [ H a2 58 26623 - 3999
Y V] QU 193 X . 1] 9_ <8 343 78421 19__. S _..2196Jd 39981
Jut s 205 112 80 'Y 29 354 8] 435 82 58 24206 39998
AUG 4 208 lleg 8é 42 3o 354 81 43S 82 .58 22291 . 39996 -
SEP . 164 89 (13 29 2) 343 Y 3! 79 57 26489 39992
ocyY . 192 1ls . - 82 .. 36 ... 27 354 81 43S 82 58 - 23171 39982
NCV 6 203 158 113 53 8 343 78 e21 79 SY 23156 39987
DEC. .. ... 9_. ... 349 __ __ 232 166 veaT0 -1 _ 254 Bl__ XS5 ____ . __ B2 _____ S8 _ _ 26493 _ 2999} _
TOTAL 64 2696 1683 1201 Se2 Jue 4182 954 5136 967 689 26493 3999)
..... - e e e w1989 S
—__JAN. 8 __. 338 23s 168 68 LY W | 1 S Bl 43S 82 sa 22269 39985
FE® 6 249 164 17 S0 36 - 220 73 39) 74 53 216239 39982
MAR 7 1% 4 167 _.___..119 Y L 3s 354 8] 435 82 58 26704 39999
APR 3 148 % 68 30 21 343 78 21 79 57 22730 39990 °
- MAY . 153 . —_— 97 .89 —_......3) .. .22 356 _ ... B). A3S.... . ... B2 .58 - ._..23%66 . . 39987 -
JUN 4 193 93 66 k1] 28 343 78 21 79 57 248006 39980
SN TW SRR S —{ 1 — 112 80 43 29 356 _B)__ 43S 82 58 23549 3999
AUG 5 208 lig T Be a2 30 © 354 81 435 82 58 2516 39991
SEP 3. .o . lea_ [T P——— 66 . . .29 .. _.2) ._ .38 . _ ____78..42).______79._._. S . 23832 39985 _ ... ..
ocr . 193 115 - 82 k1) D3 354 81 43S 82 58 22493 3999
NQV £ 262 . . .15 .. 133 _.__ . .53 _. - Jda. ... 343 78 . 42) .19 57 . 22497 39980 .
DEC 9 349 232 166 T0 Sp 354 8] 435 82 LT] 23836 39984
_YOTAL _63. 2687 1676 1196 5S40 ags 411g 952__ S122 964 687__ 238386 _ ___39984
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( 78702720,
. GRID ICES TRANSPOMTATIUN SCLNAK]O

C OPTIUN 3 .
. MONTFr UNITY TRAINS COAL YRUCKS ASw TRUCKS ____ ASH YWUCKS___  SOLID wASTE YO PPLS .. . SLAG TRUCKS STORED COAL=TONS .. .. _
T0 wPL S, T0 SYo PAUL ~ FROM MPLS. FROM $T1, PAVL [.]4 n"UN TCiay FROM® MPLS LASYT DAY QOF MONTH
13500 ToN) €20 YOM) 130 Yon) (1e TON) (30 TON) (36 TON) - (7 TON) (20 TON). (10 TON) (46 TON)  MPLS, ST, PAUL
A ¢ ) 1983
JAN 11 38 223 15¢ - o8 a9 354 a (%13 © 82 58 21981 J99¢9
10 FEB e 251 158 111, .. 50 ... .36-.. 320 . .13 2393 T4 53 22396 39986
AR ) 247 157 112 Te9 35 . 35 . 81 43S 82 58 22762 © 3999
APR 4 150 a9 o6 . 30 21 343 78 a2} 9 &7 24847 399868
‘ MAY 3 158 9 65 3 22 sS4 81 435 82 58 23101 39998
UM e L 39S 8y 62 39 28 243 Y8 Q21 | Y9 S7___ 24466___ 39991
JuL Iy 206 108 75 4] 29 354 - 81 &3S 82 58 23807 39992
AUG 'y 210 11y - 19 . . e2 . 30 .35¢ 8} &3S . @2 . 58 22480 39996
SEP . 145 8s 6u 29 21 7 36 78 42) 79 57 25193 39982
ocYy Iy 196 RS { | 2 & - 1 I 28 356 . . .81 435 .- . 82 . 58 24586 39985
NCV [ 265 l4g loe 53 kT 343 78 42) 79 57 21959 39991
- DEC..... .9 .___.._ 352_____ _22¢ _ 181 7 S0 358 . B3 _43S____ 82 . __ SB.. ._26396__.__39998_ _ ___
TOTAL s 21 157y 1127 5S¢} 3oy e170 - 952 5122 966 087 24398 39998
1v82. .
7 T N JUNEEE. [ S —237 _189_ 88 .9 Ase —81___435 82 Sy _____21860. .__39997_
FEB 7 251 165 118 50 6 320 73 39 T4 53 24816 © 39985
MAR 6 - 26T . __ L 187. ... .339...... -89 .. 35._...35¢ ... B8] 435 .. .82 . 58 24378 39992
APR 3 150 9% 68 30 21 343 78 4z) 79 S7 22123 39986
MHAY S 155 ... .. 9y__ .. ¥ .. . 3 . ._.22...__.3Se__. 8}. €3S . . .82 . . 58 23282 39997
JUN 4 195 % 67 39 28 343 78 42) 79 57 264007 39996
——l o e 206 _ 113 8y &) 29 354 — _8)___4a13s a2 (.88 ___ 2259 39991
LG s 210 119 85 42 0 3se 81 A3S 8e 58 24000 39994
SEP 3 148 . 99 _ _ .. 66 .. SRV Ll 210 363 I8, @21 .._ . ._.19 . ..57 22587 . .. 39980 .
ocY s - 194 : 11s 82 39 28 3se 81 435 82 58 24723 39983
NOV ® . 265__  __ _158._. 113. _ _..S3 ___.. 3g.__. 383 . 78 421 . _____ Y19 57 24619 39989 ... . .
OEC 8 352 234 167 70 50 354 81 a3 82 S8 22116 39997
SVOTAL. .63 . . 2701 3188 1203 _ Sl 343. 4170 9525122 = 9se 68 22176 _ 39997
. 1983
Jan ’ . 34 23e 170 68 L1 © 3se . 81 65 82 59 23041 39996
- FEB__.  ___ 6 _ _ .. —~251. 168 _ 119 —50 KT 320 . T3 _A93__ 76 _ __ __S53_ . _22413_ 399821
AR 7 207 16s 120 (3 3s 3se . 81 43S 82 - 58 25186 ~  3999)
t . aPR .3 150 .. ... 9¢ ._ 69 30.. . 23 ... 343 . . 78. @23 . __ 19 . . © 23077 39985
Hay . 1SS S8 . 710 33 e2 3se 81 435 82 58 24196 39995
. JUN 7Y 198 .. . .. Qa_.. ..87 - 39 .. .2 ... .33 ... .78 €2} . . _ 19. S, .24881 . 39995
( Jub R 206 113 [} L3} 29 3se 8] 43S 82 S8 23429 . 39989
- AG_ . 8§ __ 218 119 as e2_ kT 354 a1 435 a2 S8 2478739993
SEP 3 ’ 146 9 65 29 2) 343 78 421 9 s 23215 39999 -
' oct S 193 ... _ A5 82 ... .39 ___ .. .28._.. 35..... 81 ._a35..._ _ 82 . 58.. . .21916 39982 __ . ___
NOV - ® 265 1%¢ 113 - LX) 38 343 78 a2) 79 57 21736 39988
BEC 9 352 . ... 235 . _ 1les TO_. . .50 ... 356. 81 € . g2 . . S8 22690 . 39995 -
TOTAL [ 1Y anm 1692 1209 1)) vy 4170 952 5122 964 687 226990 39995

C et e emme—— mm e s e e = chme— ava e ae . . i o e = e
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( - w - - 7‘_(02/200

GRID_ICES TRANSPORTATIUN SCENARIO.
o ' . : OPTION
= MONTR ~ UNIY TRAINS. COAL TRUCKS . ASH YRUCKS - ASH TWRUCKS __ _ _SOLID WASTE YO MPLS __ SLAG TRULKS _  STORED COAL~TONS _ _  _
" 10 ¥PLS. - YO SY. PAUL FROM MPLS, FRON ST, PAUL ne MUN  TCTAL FROM MPLS LAST DAY OF MONTM
13500 TON) (20 TON) . 110 ToN} (1& TON) (10 TON) (16 JON) (T TON) .(20 TON) (10 TON) (14 TON)  MPLSe ST, PAUL
(¢ 196e
JAN 9 34 238 170 | 68 .9 . 3% T 8) a3 : 82 - 58 23556 3999,
o FEB 6 260 172 . . 123 s2 7 332 75 407 11 55 22127 39980
MAR 7 247 168 120 - .9 " 38 k11 8) - 435 32 58 24900 39988
APR 3 150 T 9 69 . 30 ¢} 343 18 &2 79 ST . 27191 39981
( MAY . 155 9% 70 k } 22 356 81 43 82 LT’} 23908 39992
JUN L e 19S5 L L Sa_ ___6Y 39 23 dMA__ 78..__421 — 79 ST _..24595 39991
JuL . 206 113 [ 3t 29 354 81 43S 82 56 231008 39986
AUG 5 210 119 8% . .2 kT 354 81 43§ .. 82 58 24501 39990
SEP 3 146 9 65 29 2) 343 18 42} : 79 57 23029 39996
ocy s 196 118 . 82 _——.. .39 .. . 28 . 3Ss.. 83 €3S . ... 82 . 58 25110 39998
NOV 6 2068 159 113 53 38 343 78 e2) 79 (34 24948 39985
DEC _. . .. B. ... 382  __ ___.23 _ __168 _10 S50—. —_ 354 Al A3S_____ 82 ___ .58 .. 22605___ 39992__._ ___
TOTAL 64 2720 1098 1213 Se3 Jug 4182 954 5336 967 689 22405 39992
R - U | [ T . C e e . .
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GRID ICES TRANSPOMTATION SCENARJO - - -
. . . ANNUAL SUMMARY
) UNIT TRAINS COAL_TRUCKS _ _ ASH.TRUCKS ___ _ASM TRUCKS____  SOLID wASTE TO MPLS __ SLAG TRULKS.. R
YEAR  TO wPLS. Y0 ST. PauL FROMN NPLS. FROM SY. PAUL ne MUN  YCYAL - FROM MPLS -
13500 ToN) t20 TOAN) (10 TON) (14 YOM) (10 TON} {24 TON} (T TON) (20 TON) (10 TON) (}& TON)
T T T easic puan S
Teer Te3 2639 157¢ 122 - 529 I I T ) 0 CoTTT T T
1982 & 2640 1668 _ ..1189 ... . Sg9 arr 0 0 0 0 0
1963 62 264¢ 1685 1189 529 an .0 0 0 ° 0
1984 63 2649 . 1671 . 119 s31 are 0 0 3 0 0
198$ 43 2640 R L 1189 529 3 ] ] N 0 -0 -
T T oPYION
1901 70 2663 1809 1300 s;m T arg [ 9 T g T T e 0
1982 yo_.._.___ 2664 ___ 3923 11X - s3): 319 0. 0 e .0 . _0.__ . S
1983 n - 2663 1930 - 1378 531 g, 0 0 o 0 - 0
1984 70 . 2673 _ . ._193y____1383 . ___ . —S533 .. _ _3W} ... ....0 —._. .0 SOUNY . DU R
1985 n 2664 1930 - 1378 - 531 3y 0 0 0 ' 0
oot T T OPTIUN 2 T oo T T —
198 P I 2687 T Tise3 T ams T sae | Uaes 4170 952 85122  g6e . 687
1982 63 268Y .. . 1668  _...1190_._. .._.560 . 38s . 4170 ... 952 . 122 966 ou7 .
1963 s . 2688 . 1676 - 1196 540 3vs . _el70 952 S122 96 687
_.1984... _ 66 ... ___.. 2896 1683 1201 562 b6 e1B2 956 __S136__ . 96T _ __ 689 _. _ ._____ __ _
1985 63 2687 1676 1196 Se0 Jug s170 952  s122 96e 687
] e ~  derion 3 - _ . ;
71081 T ge T 2m 157 1127 - Ty kT3 170 952 5122 Y 68y T T T T T
1982 - 63 2711 ... .. 3685 __ 1203 -~.___.54). -__. 367_ .. 4170 952 ° S122 .. 966 | 687
1983 ot 2Ny 1692 1209 541 o7 al70 952 s122 966 687 B
1984 5o 2720 . .. __..1698. _ 1213._._ . Se3_. 388 __ 4182 . 95e 5136... 96T 689 .
1965 € 2m 1692 - 1209 ° sl TS s170 952 5122 964 687
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UNIT TYRAINS 10 PPLS (3500 TON)_

ORID ICES YRANSPORTATIUN SCENARLO
UPTION SUMMAWY BY MONTh

ASH TRUCKS FROM MPLS(10 .YON).

. ASH TRUCKS. FRLP MPLS(14 TON) . .

78/02/720.

BASIC OPTION OPYION OPYION BASIC OPTION OPTION UPTION BASIC OPTION OPTION OPTYION
MONTH PLAN 1 2 3 PLAN 1 2 3 PLAN Y 2 3
1961
JAN 11 12 11 11 211 262 220 223 150 173 187 159
FEB [ ] [] ] 149 174 154 . 188 106 . 126 110 111 .
MAR & 7 ¢ ] 150 178 156 157 107 127 1991 112
APR 4 . 3 . 92 11 49 89 66 79 63 oe
MAY 3 ' 4 3 48 103 9l 91 63 73 65 65
. JUN L e SUVRIPY S, 3 'Y 9y . .__109. Bo 87 —.59 Ja 62 se .. __
JUL . S -] . 115 127 106 108 82 91 T6 75
AUG K | H ) 'y 117 132 109 111 83 95 78 . 79
SEP 3 3 3 . 9 105 83 84 66 75 59 60
- ocY s 5 . TR § 3 & 130 . . 107 . 107 79 . 93 .76 n
NOV H [ [} 5 144 169 167 148 103 121 10S. 100
. -DEC . 8 e 9 B @ 207 ___239____211 220 168 111 158 _1S7 . . e
OVAL 63 To 63 66 1574 1819 1563 15717 ‘1122 1300 1115 1127
1982
JAN 8 10 9 8 223 256 234 237 159 183 167 169
FEB 6 6 6 N A 157 186 - 106 165 l12.. 131 117 118
MAR 6 7 6 [ 156 - 188 1606 167 113 134 118 119
. .APR 4 A . -3 —. 9T 118 . -..9% . Q- - .70 - . .86 . 68 .. 68
HAY -3 . 3 'Y 9 - 109 97 97 67 76 69 70
CWJUND b o6 & . 6103 . 115 91 [ 7% 13 82 86 s __
JuL 5 s 3 . 122 134 111 113 87 96 79 [}
AUG .. K .. -...85 .S . 123 . _.160..___.317 ... _. 119 ._.__. _88____.100 BA  _BS .
SEP 3 . 3 - 3 99 111 89 - 99 70 80 63 e
.0CT -5 § -8 .. 5. 118. - _3137.. .~ 31l4 ... 315 - . B4 ... .98 . 82 .82 ... . e m —_—
NOV 6 - [ [] [ T 193 - 178 157 158 109 127 112 1)
DEC 8 8 8 219 . 253 ___ 231 o34____ 157 ___ 18 9
OTAL . 63 To 63 . 63 1665 1923 1608 1685 1189 13713 . 1190 1203
198Y
JAN -8 10 9 9 4] - 256 - 235 238 159 183 -168 170
FEB -6 6 .6 . 6 .- ..157._. 186e_ . j66..__. 3166 112 132 ....07 .8
MAR € 7 [ 7 158 - 189 167 168 113 - 135 119 120
APR ~ 3 Y 4. .3 97 .....M18 .. 9. _.96___..T70.... B86_ __68_. _ &% -
MAY 4 4 3 . %3 | 109 8T 98 67 78 69 70
e aJUA 4 s 4 A 103 116 93 o4 13 81 66 ryi
Juw 5 S 4 L) 122 135 112 113 -2 s6 80 8l
AUG 4 - 5 _ .85 __._.S _._)23__.__1e0 . A1B..___ 110 . BB..___100____B&.____BS ______. e mmmnm
SEP 4 ¢ .3 3. .99 112 89 91 70 80. '3 (1]
oct 4 S S.. . & 118 138 _ 115 315 .. 8s . e8. °...82 .- .Be -
NOV 6 7 6 [ 139 179 158 199 109 128 113 11
~DEC . #8_ 9. _8 Q. 219 254 232 235 151 18} 166 1o -
OTAL 62 7 63 66 . 1669 1930 1670 1692 1169 1378 1186

N
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© UPTION SUMMARY BY MONTM

ASH TRUCKS FRO® MFLS (10 JON)
BASIC OPTION UPIIUN UPTIONM

_ASH TRUCKS FRCH MPLS(16. TON)  _

BASIC -OPTIOM OPTION OPTION

76/02/20,

.
'
.
|
[}
1
i

CPLAN 3 2 . - ] PLAN 3 . 3 PLAN 1 2 3
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9 9 9 3 223 .25 235 238 159 183 168 170 .
é 7 ] -6 103 . PL IS | ) | 172 1T 137 122 123
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s 6 o o e 18T __1B&_.. ..366 ___.366.. 212 .... 132_ ..117 . .119
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OR1D ICES TRANSPURTATIUN SCENARIO

v8/02/20.

. UPTION SUMMARY BY YEAR - By R .
UNIT TRAINS TO MPLS (3500 YON)___ ASH TRYCKS FROW MPLS(10 _JON) _ . ASH TRUCKS FRCK MPLS (14 TON) ”
BASIC OPTION CPYION OPTIOM BASIC OPTION OPTION UPTIOM BASIC OPTION OPTION OPTION -

YEAR  PLAN 1 2 3 PLAN 1 2 3 PLAN ) 2 i :

t 1961 63 7o 63 64 1574 1819 1563 1577 1122 1300 ms. a2 -
- 1982 63 . T0 . 63_. __ 63._ . __ 1665 ._ 1923 .___ 30668 __ _ 1885 _ _ 1189 ___ 1373 1190 1203 _. . _._ _ e
1982 62 mn 63 64 1665 1930 1070 1692 1189 13718 1196 . 120¢ - "
- € 1984 63 70 6o 68 1671 1937 1083 1698 119 1383 120) 1213 .
1988 63 71 63 64 1665 1930 1676 1692 1169 1378 1196, 1209 < ,



3.6 ' . SENSITIVITY ANALYSIS

From the cost benefit comparisons general algebraic equations were developed
for each of the plans considered. These equations were then inputed with 1981
costs and sensitivity generated allowing one cost to escalate with the others
constant. The equations were put in a general computer form so that any variable
can be inputed to generate sensitivity.

This sectlon analyzes the various cost benefit studies of their sensitivity
to eastern coal cost, western coal cost, energy productlon and energy credlts
Payback on the turblne generator is shown .

Also generated using sensitivity analysis is cosf benefit versus electric

generatlon credit and the optimum capital cost for ICES if the turblne—generator
is to: be paid back at the end of 1981.
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- .3.6.1 - | SENSITIVITY OF EASTERN COAL

‘The folowing plots present fhe sensitivity of the cost benefit comparisons
to escalating costs of Eastern coal and changing electric generation credits.
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END OF
YEAR

1972
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

1989
1990

END OF
YEAR

1977
1978
1979
1980
1981
1982
1983
1984
1983
1986
1987
1988
1989
1990

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.A.1(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM =
EASTERN COAL BASE COST = 39,40 $/TON(1977)

" DISCOUNT FACTOR =

COAL CoOST
($/TON) + 02400
39.40 NONE
40,19 NONE
40.99 NONE
41.81 NGNE
42,65 NONE
43.50 NONE
44,37 NONE
45.26 NONE
46.16 NONE
47.09 NONE
48.03 NONE
48.99 NONE
49.97 NONE

50.97

TURBINE~GENERATOR PAYBACK PERIOD V8 COAL COST

NONE

+ 02804
(1981)
24
26
28
30
32
35
39
44
51
64
102
NONE

NONE
NONE

2.00 PERCENT

1.04260

FOOL CREDIT(DOLLARS/KWH)

+03200

10
10
10
11
11
11
11
12
12
12
13
13

14
14

+ 03400

e
COO VIV I VIV OO ODW®

+03800

o> OCQRUAWL

CO8T BENEFIT COMPARISON - I A.2(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING

ESCALATION OF BASE COAL COST PER ANNUM =
EASTERN COAL BASE COST = 39.40 $/TON(1977)

DISCOUNT FACTOR =
POOL CREDIT(DOLLARS/KWH)

COAL CosT
($/TON)  .02400
39.40 NONE
40.19 NONE
40,99 NCNE
41.81 NONE
42.45 NONE
43,50 NONE
44,37 NONE
45,26 NONE
46.16 NONE
47.09 NONE
48,03 NCNE
48.99 NONE
49.97 NONE
50.97 NONE

+ 02804
(1981)
12
13
13
14
14
14
15
16
16
1?7
16
19
20
21

+ 03200

7

VOO OCDODOOBONINN

+ 03400
6

NNNNSNNOOOOOOO

+ 04000

auuuaoauauuuuuuan

2,00 PERCENT

1.06370

+ 03800

AARA UL ANDDLLD D

END OF YEAR COLUMN CORRELATES TO ESChLATED
COAL COSTs NOT TO PAYBACK PERIOD.
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¢ — T-G PAYBACK PERIOD (YEARS)

-TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPRRISON - I.A. 1(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE VITH NO COST SHRARING
ESCRLHTION OF BASE. COAL, COST PER ANNUM =, -2.00 PERCENT
. ERSTERN COAL BASE COST 139, 40 $/TON(1977J
.+, - DISCOUNT FACTOR 1. 04260

@ , 1981 NSP

POOL CREDIT , ¢.028/KW

|
| . 4,038/0M
.8 I +. 040/
i I
O |
1 +.060/WM
i
i ‘ _
B ) I P T T T 1 l
oo’ © w0 - @0 “o0 . @0 = @0 7 S0.00  s2.00

", . ERSTERN COAL COST ($/TON) - **



T-G PRYBACK PERIOD (YEARS)

‘TUHBiNE GENERATOR PAYBRCK PERIOD VS COAL €0ST
*-COST BENEFIT COMPARISON = I.A.2(A)
CRPITHL BUDGET AMORTIZED AT FULL VALUEWITH COST SHARING
" ESCALATION OF BASE COAL COST PER ANNUM = 200 PERCENT

. EASTERN COAL: BASE COST = 39.40 $/TON(1977)
= 1.06370 ‘

DISCOUNT FARCTOR

e e e e — — —_——_——_—— —

4, 032/XWH

8, 03B/KWH
4. 040/WH

4. 080/KWH

P—-'———-————_———-——

— T — 1 = T T S | =
00 «® @0 Mo ew ©.00 50.00 52,00

EASTERN COAL COST ($/TON) 235



78/03/12.

TURBINE-GENERATOR PAYBACK PERIOD Vs COAL COST

COST BENEFIT COMPARISON - I.A.1(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 4.00 PERCENT
EASTERN COAL BASE COST = 39.40 $/TON(1977)
DISCOUNT FACTOR = 1.04260

XODWXD D

END OF COAL COST POOL CREDIT(DOLLARS/KWH) ,
YEAR ($/TON)  .02400 ,02804 .03200 .03400 03800 .04000 406000
_ (1981) :
1977 39.40 NONE 24 10 8 5 5 2
1978 40,98 NONE 28 10 8 5 5 2
1979 42,62 NONE 32 11 8 6 5 2
1980 44,32 NONE 38 11 8 6 5 2
1981 46,09 NONE 51 12 9 6 5 2
1982 47.94 NONE 94 13 9 6 5 2
1983 49.85 - NONE NONE 14 10 6 5 2
1984 51.85 NONE NONE 15 10 6 5 2
1985 53,92 NONE NONE 16 11 7 & 2
1986 56.08 NONE NONE 18 12 7 6 2
1987 58,32 NONE NONE 20 13 7 b 2
1988 60.65 . NONE NONE 23 14 8 6 2
1989 63,08 NONE NONE 28 15 8 6 2
1990 65460 NONE NONE 36 17 8 7 2

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON - I.A.2(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
_ ESCALATION OF BASE COAL COST PER ANNUM = 4,00 PERCENT
EASTERN COAL BASE COST = 39.40 $/TON(1977)
DISCOUNT FACTOR = 1,06370
END OF COAL COST POOL CREDIT(DOLLARS/KWH)
YEAR ($/TON) . .02400 .,02804 .03200 .03400 ,03800 .04000 .06000
T (1981)
1977  39.40 NONE 12 7 3 4 4 2
1978 40.98 NONE 13 7 3 4 4 2
1979 42,62 NONE 14 8 6 A 4 2
1980 44,32 NONE 15 8 6 5 4 2
1981 46,09 NONE 16 8 7 5. 4 2
1982 47.94 NONE 18 8 7 S5 4 2
1983 49,85 NONE 20 9 7 5 4 2
1984 51,85 NONE 23 9 7 5 4 2
1985 = 53.92 NONE 27 10 8 5 4 2
1986 56.08 NONE 34 10 . 8 5 5 2
1987 58,32 NONE 52 11 8 6 5 2
1988 60.65 NONE NONE 12 9 6 5 2
1989 63,08 NONE NONE . 13 9 6 5 2
1990 65.60 NONE ° NONE 15 10 6 .8 2

END OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST» NOT TO PAYBACK PERIOD.

[ . 9236 -

nIDPM<X XODW<XDY

NnIBD> M<



. T-G PAYBACK PERIOD(YEARS)

TURBINE-GENERATOR PAYBACK PERIOD VS COARL COST

COST BENEFIT COMPARISON - I.A.2(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM -4; 00 PERCENT
EHSTERN COAL BARSE COST = 38.40 $/TON(1977)
| DISCOUNT FRCTOR = 1.06370

m C!EDIT

s, 038/}(“1‘

8
l I
.00 .00 .00 . S0 o sw | e e 70.00

EASTERN COAL COST($/TON) >



T-G PAYBACK PERIOD(YEARS)

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.A. 1 (R)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COARL COST PER -ANNUM 4. 00 PERCENT
ERSTERN COAL BASE COST = 39.40 $/TON(1977)

DISCOUNT FRCTOR 1. 04260
8
¢
o os2/mh .
gl o
g.
8-
8
8
€
8
]
‘.USQ(KVH o
84
o
8
d
8
¥
%, 060/K¥H
8 T R N T l"' ] T 7
& 00 2.0 5.0 50,00 - 5500 - 60.00 65. 00 70.00

ERSTERN COAL COST ($/TON) 238



END OF
YEAR

1977
1978
1979
1980
1981
1982

1983
1984

1985
. 1986
1987
1988

1989
1990

END OF
YEAR

1977

1978
1979
1980
1981

1982
1983

1984

1985
1986

1987

1988
1989

1990

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

. CosT BENEFIT COMPARISON - I.A.1(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING

ESCALATION OF BASE CCAL COST PER ANNUM = :
' EASTERN COAL BASE COST = 39.40 $/TON(1977)

COAL_COST
($/TON)  ,02400
39.40 NONE
41.67 NONE
44,06 NONE
46.59 NONE
49.27 NONE
52,11 NONE
55410 NONE
58427 NONE
61462. NONE
65.17 NONE
68,91 NONE
72.88  NONE
77.07 NONE
81.50 NONE

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

DISCOUNT FACTOR =

. 02804
(1981)
24
29
37
56
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

POOL CREDIT(DOLLARS/KWH)

+ 03200

10
11
11
12
13
15
17
20
25
34
64
NONE

NONE
NONE

+03400

8
8
8
9
10
10

11
13

14
16
20
26
38
NONE

5.75 PERCENT

1.04260

+03800

[N
e O VBOMMNNOOOO N

COST BENEFIT COMPARISON -~ I.A.2(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING

ESCALATION OF BASE COAL COST PER ANNUM
EASTERN COAL BASE COST
DISCOUNT FACTOR

COAL COST

($/TON)  .02400
39.40 NONE
41.67 NONE
44,06 NONE
46,59 NONE
49,27 NONE
52,11 NONE
55.10 NONE
58,27 NONE
61,62 NONE
65.17 NONE
68,91 NONE
72.88 NONE
77.07 NONE
81.50 NONE

+ 02804
(1981)
12
13
15
17
19
23
30
51
NONE
NONE
NONE
NONE
NONE
NONE

+04000

VN NN GIL

S5.75 PERCENT
39.40 $/TON(1977)

" 1.06370

POOL CREDIT(DOLLARS/KWH)
+ 03400

+ 03200

VOV DO N .

10
11
13
14
17
21
31
NONE

é

NVODNN N

19

+ 03800

VNONNOCOrOUNAUOAND D

END .OF YEAR COLUMN CORRELATES TO ESCALATED
NOT TO PAYBACK PERIOD.

COAL COST»
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+ 06000
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+ 06000

NNNNNNNNNNNNNN

BIOIDPM<X XODWXDD

S BBIDM< XODWXD T



_ T-G PAYBACK PERIOD (YEARS)

- TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.A. 1(AY
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM 5. 75 PERCENT
: - ERSTERN COAL BASE COST = 39.40 $/TON(1977)
' DISCOUNT FRCTOR 1. 04260

Wi

$, 060/KWH

T T - T T T 1
S 00 «.00 48.00 58.00 64.00 72,00 80,00 88.00 -

" ERSTERN COAL COST($/TON) 240



- T-G PAYBACK PERIODCYERRS)

{TURBINE—GENERRTOR,PHYBRCK PERI'D-VS CORL COST

. COST BENEFIT COMPARISON - I.P.2(A)

CAPITAL BUDGET AMORTIZED AT FULL:VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM
Lol - ERASTERN CORL BRSE COST

' . . -~ DISCOUNT FACTNR

'5.75 PERCENT
39.40 $/TON(C1977)
1. 06370

¢, 032/KwH

$. 034/K¥H

$. 038/KwH

4, 060/KWH

!
|
t
|
|

_ | | T S T —1
.00 - 400 . 58.00 . 5400 - 7200 gyy . 80.00 © 88.00

EASTERN .COAL  COST-C$/TONj



78/03/12.

| : o .
TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.A. I(A) A
CAFITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM 6.00 PERCENT
EASTERN COAL BASE COST = 39.40 $/TON(1977)
DISCOUNT FACTOR = 1.04260

END OF COAL COST POOL CREDIT(DOLLARS/KWH)

YEAR . ($/TON)  .02400 .02804 ,03200 .03400 .03800 .04000 ,04000
. (1981) S
1977 39.40 NONE 24 10 8 .5 5 2
1978 41,76 NONE 29 11 8 5 5 2
1979 44,27 NONE 38 11 8 6 'S 2
1980 46,93 NONE 61 12 9 6 5 2
1981 49.74 . NONE NONE 14 10 i 5 2
1982 52,73 NONE NONE 15 11 6 5 2
1983 55.89 . - NONE NONE 18 12 7 6 2
1984 59,24 NONE NONE 21 13 7 6 2
1985 62.80 NONE NONE = 27 15 8 6 2
1986 66.57 NONE NONE a1 18 9 7 2
1987 70.56 . NONE NONE NONE 22 9 7 2
1988 74,79  NONE NONE NONE 30 11 8 2
1989 79.28 NONE NONE NONE 54 12 9 2
1990 84.04  NONE NONE NONE NONE 14 10 3
TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON - I.A.2(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM =  4.00 PERCENT
EASTERN COAL BASE COST = 39.40 $/TON(1977)
, DISCOUNT FACTOR = 1.06370 -
END OF COAL COST POOL CREDIT(DOLLARS/KWH)
YEAR - ($/TON)  .02400 ,02804 .03200 .03400 .03800 .04000 .06000
(1981 ~
1977 39.40 NONE 12 7 & 4 4 2
1978 41.76 NONE 14 7 b 4 .4 2
1979 44,27  NONE 15 .8 6 5 4 2
1980 46.93 NONE . 17 8 7 5 4 2
1981 49,74 NONE 20 9 7 5 4 2
1982 52,73 NONE 24 10 7 5 4 2
1983 . 55,89 NONE 33 10 8 5 5 2,
1984 59.24 NONE 104 12 9 6 5 2
1985 .  62.80 NONE NONE 13 9 6 S 2
1986 66.57 NONE NONE 15 10 6 5 2
1987 70.56 NONE  NONE 19 - 12 7 3 2
1988 74.79 NONE  NONE = - 25 14 7 6 2
1989 79.28 NONE NONE 42 17 8 7 2
. 1990 84,04 NONE NONE NONE 22 ? 7 2

" END OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST, NOT TO PAYBACK PERIOD.
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- T-G PRYBACK PERIOD(YEARSY

TURBINE-GENERATOR PARYBACK PERIOD VS CORL COST

- COST BENEFIT COMPARISON - I.A.1(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM
© ERSTERN_COAL BASE 'COST
7 - DISCOUNT FACTOR |

'6."00. PERCENT
39.40 ¢/TONC(1877)
1. 04260

4, 080/KWH

8 T T T T T T 1
.00 .00 4.00 S6.00 84.00 72.00 80. 00 88. 00

EASTERN COAL COST($/TON) 243



T-G PRYBACK PERIOD (YEARS)

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.R.2(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCRLRTION OF BASE COARL COST PER ANNUM = 6.00 PERCENT
EASTERN COAL BASE COST
DISCOUNT. FACTOR

39,40 $/TONC1877)
1. 06370

$. 060/KWH

|
I
t
I
1

| | | | 1 1
43.00 S6. 060 64. 00 72.00 80. 00 88.00

EARSTERN COAL COST ($/T0N) 244



END OF
YEAR

1977
1978
1979
1980
1981
1982
1983 -
1984
1985

1986
1987

1988 -

1989
1990

END OF
YEAR

1977

1978
1979
1980

1981
1982

19683

1984
1985
1986
1987
1988
1989
1990

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

. CAPITAL

CUST BENEFIT COMPARISON - 1.A.1(A)

BUDGET AMORTIZED AT F
ESCALATION OF BASE COAL COST

COAL COST
($/TON)  ,02400
39.40 NONE
42,32 -NONE
45,45 NONE
48.81 NONE
52,42 NONE
Sé.30 NONE
60.46 NONE
64,94 NONE
69.74 NONE
74.90 NONE
80,44 NONE
86.40 .NONE
92,79 NONE
99.66 NONE

TURBINE-GENERATOR PAYBACK PER1OD VS COAL cosT

CAPITAL BUDGET AMORTIZED AT FUL
ESCALATION OF BASE COAL COST P
EASTERN COAL BASE COST = 39,40 $/TON(1977)

EASTERN COAL BASE COST
DISCOUNT FACTOR

+ 02804

7+40 PERCENT
39.40 $/TON(1977)

1.04260

POOL CREDIT(DOLLARS/KWH)
+03400

"+ 03200

(1981)

24

31

45
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

10
11
12
13
15
18
23
33
92

NONE
NONE

NONE

NONE
NONE

8
8
9
9
© 10
12
14
16
21
30
77
NONE

" NONE
. NONE

103800

(S WS ’
WerOYBNN OO UW

16

N
N

41

COST BENEFIT COMPARISON -~ I.A.2(A)

COAL COST
($/TON)  ,02400
39.40 NONE
42,32 NONE
45,45 NONE
48.81 NONE
52,42 NONE
56,30 NONE
60,46 NONE
64,94 NONE
69.74 NONE
74.90 NONE
80.44 NONE
86.40 NONE
92,79 NONE
99,66 NONE

ER ANNUM =

DISCOUNT FACTOR =

02804
(1981)
12
14
16
19
24
35
NONE
NONE
NONE
'NONE
NONE
NONE
NONE

NONE

+ 04000

NVBNNOO AR AL

[y
[

A
m G

L VALUE WITH COST SHARING

7+40 PERCENT

1.06370

POOL CREDIT(DOLLARS/KWH)
+ 03400

+ 03200

g8
NONE
NONE

NONE

VO N N O

10
11
14
18
26
NONE
NONE

+ 03800
4

4
5
S
S
S
é
é
7
7
8
0
2
]

END OF YEAR COLUMN CORRELATES Td ESCALATED
COAL COST» NOT TO PAYBACK PERIOD.
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TURBINE-GENERATOR PAYBACK: PERTOD- VS COAL COST

COST BENEFIT :COMPARISON - -I.R.2(R)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST. SHARING -
) ESCHLHTION OF BASE COAL COST PER ANNUM =. 7..40 PERCENT.
, : EASTERN COAL BASE COST- 39.40 $/TON(1977)
S DISCOUNT ‘FACTOR 1. 06370

14, 038/KW

T-G PAYBACK PERIOD (YEARS)

1%, 040/K¥H

. 060/K¥H

8 —T - T — : — .
. I, I | ! | I 1.
%00 . 0.0 50.0 0.0 . 70.0 80.0 - 80.0 100.0 -

EASTERN COAL COST ($/TON)



T-G*PAYBACK PERIOD (YEARS)

* TURBINE-GENERATOR PAYBACK PERIOD VS COAL cOST
COST BENEFIT COMPARISON - I.A. 1(A)

CAPITAL -BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING

ESCALATION OF ,BASE COAL COST PER ANNUM

7. 40 PERCENT -
39.40 $/TONC(1977)
1. 04260

ERSTERN COAL BASE COST
DISCOUNT FACTOR

. 032/KvH

— ¥, 060/K¥H

T j T T T T —
0.0 S0 60. 0 70.0 80.0 80.0 100.0

EASTERN COAL COST ($/TON) 247



76/03/12.,

' TURBINC-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.A.1(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 8.00 PERCENT
EASTERN COAL BASE COST = 39.40 $/TON(1977)
DISCOUNT FACTOR = 1.04260

END OF COAL COST POOL CREDIT(DOLLARS/KWH) !
YEAR ($/TON) .02400 .02804 ,03200 ,03400 .03800 .04000 .06000
(1981)
1977 -39.40 NONE 24 10 8 S 5 2
1978 42,35 ‘NONE 32 11 8 6 S 2 -
1979 45.96 NONE 49 12 9 é S 2
1980 49,63 NONE NONE 14 10 6 S5 2
1981 53.60 NONE NONE 16 11 7 é 2
1982 57.89 NONE NONE 20 12 -7 6 2
1983 62.92 NONE NONE 27 15 8 6 2
1984 67.52 NONE NONE 47 i8 ? . 7 2.
1985 72.93 NONE NONE NONE 26 10 8 2
1986 78.76 NONE NONE NONE 49 12 9 2
1987 85.06 NONE NONE NONE NONE 15 10 3
1988 91.87 NONE NONE : NONE NONE 21 i3 3
1989 29.22 . NONE NONE NONE- NONE 38 17 -3
1990 107.15 NONE NONE NONE NONE NONE 28 3
TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON - I.A.2(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 8.00 PERCENT
EASTERN COAL BASE COST = 39.40 $/TON(1977)
DISCOUNT FACTOR = 1.06370
END OF COAL cCOST POOL CREDIT(DOLLARS/KWH) -
YEAR ($/TON) .02400 .02804 ,03200 .03400 .03800 .04000 .06000
: » (1981)
1977 39.40 NONE 12 7 é6 4 4 2
1978 42,35 NONE 14 . 8 6 4 4 2
1979 45.96 NONE 16 8 b 9 4 2
1980 49.63 NONE 20 9 7. S 4 2
1981 53.60 NONE 26 10 8 ] 4 2
1982 57.89 NONE 46 11 8 ) 5] 2
1983 o 62.52 NONE NONE 13 ? é S5 2
1984 67.32 NONE NONE 16 11 6 S 2.
1985 72.93 NONE NONE 22 13 7 6 2
1986 78.76 NONE NONE 38 16 8 é 2
1987 85.06 NONE NONE NONE 23 9 7 2
1988 ?1.87 NONE NONE NONE 72 11 8 2.
1989 99.22 NONE . NONE NONE NONE 15 10 3
13 3

1990 107.15 NONE NONE NONE NONE 23

END OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST» NOT TO PAYBACK PERIOD.
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T-G PAYBACK PERIOD(YEARS)- -

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.A.1(A) -
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM 8.00 PERCENT = o
‘ EASTERN COAL BASE COST = 39, 40 $/TON(1977)

Hann

DISCOUNT FARCTOR 1. 04260
8
¢
8
é |
8
g |
8
i
8
&
8
ﬁ’.
8
g
. 8
. %.060/KW
8 — T T — T T l —]
0.0 20.0 © 40,0 ~ 60.0 80.0 100.0 120.0 140.0
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T-G PAYBACK PERIOD(YEARS]

=

" TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPRRISON - I.A.2(R)

CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING

ESCALATION OF BASE COAL COST PER_ANNUM
EASTERN COAL BASE CCST
. DISCOUNT FRCTOR

1. 06370

+. 032/10WM

e — ' — _ _ _ _ponol CBEDIT _ $.028/KWH

+. 038/KWH

4. 040/KWH

8. 00 PERCENT
39.40 $/TON(1977)

20.0 A 40.0 60.0 60.0 100.0 "~ 120.0

EASTERN COAL COST($/TON) 20

140.0



78/03/12,

‘TURBINE—GENERATOR PAYhACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.A.1(A)
CAPITAL BUDGET AMORTIZED AT FULL .VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 10.00 PERCENT
EASTERN COAL BASE COST = 39,40 $/TON(1977)
DISCOUNT FACTOR = 1,04260

VIDPM< XODW< DD

END OF COAL COST POOL CREDIT(DOLLARS/KWH)
YEAR ($/TON)  .02400 .,02804 .03200 .03400 ,03800 .04000 +06000
. (1981) :
1977 39.40 NONE 24 10 8 5 5 2
1978 43,34 NONE 34 11 8 6 5 2
1979 47,67 " NONE 80 13 9 6 s 2
1980 52,44 NONE NONE 15 10 6 5 2 -
1981 57.49 NONE NONE 20 12 7 6 2
1982 63,45 NONE NONE 29 15 8 6 2
1983 69,80 NONE NONE 97 21 ® 7 2
1984 76.78  NONE NONE NONE 3z 11 8 2
1985 84,46 NONE NONE ~ NONE NONE 15 10 3
1986 92,90 NONE NONE NONE NONE 22 13 3
1987 102.19 NONE NONE NONE NONE 69 20 3
1988 112,41 NONE NONE NONE NONE NONE 55 3
1989 123,45 NONE NONE NONE NONE NONE NONE 3
1990 136,02 NGNE NONE NONE- . NONE NONE NONE 4
TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON - I.A.2(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 10,00 PERCENT
EASTERN COAL BASE COST = 39,40 $/TON(1977)
DISCOUNT FACTOR = 1,06370
END OF COAL COST , POOL CREDIT(DOLLARS/KWH)
YEAR ($/TON)  ,02400 .02804 .03200 ,03400 .03800 .04000 04000
(1981) , -
1977 39.40  NONE 12 7 6 4 4 2
1978 43,34 NONE 14 8 é 5 4 2
1979 47,67 NONE 18 8 7 5 4 2
1980 52,44 NONE 24 9 7 5 4 2
1981 57.69 NONE 44 11 8 5 5 2
1982 63,45 NONE NONE 13 9 6 5 2
1983 69,80 NONE NONE 18 11 7 6 2
1984 76.78 NONE NONE = 30 15 8 6 2
1985 84,46 NONE NONE.  NONE 22 9 7 2
1986 92.90 NONE NONE NONE NONE - 12 9 2
1987 102,19 NONE NONE NONE NONE 17 11 3
1988 112,41 NONE NONE NONE NONE 43 17 3
1989 123,45 NONE NONE NONE NONE NONE 45 3
1990 136,02 NONE NONE NONE NONE  NONE NONE 3

END OF YEAR COLUMN CORRELATES - TO ESCALATED
COAL COST» NOT TO PAYBACK PERIOD.
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T-G PAYBACK PERIOD (YEARS]

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.A.1

CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH
ESCALATION OF BASE COAL COST PER_ANNUM
“ERSTERN COAL BASE COST

DISCOUNT FACTOR .

(A) :
NO COST SHARING

10. 00 PERCENT .
39.40 $/TON(1977)
1. 04260

$. 060/KWH

8 I | T | T
Sa.0 40.0 80.0 0.0 100.0 120.0

EASTERN COAL COST ($/TONJ -

| |
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T-G PAYBACK PERIOD (YEARS)

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

4 . COST BENEFIT COMPARISON - I.A.2(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM
EASTERN COAL BASE CCST
DISCOUNT FACTOR

10. 00 PERCENT
33.40 $/TONC(1977)
1. 06370

| T T | T T ]

4.0 60.0 80.0 100.0 129.0 253 140.0 160.0

EASTERN COAL COST ($/TON)



3.6.2 SENSITIVITY OF WESTERN COAL

The following plots present the sensitivity of the cost benefit comparisons
to changing western coal costs and changing electric generation credits.
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78/03/12.

LIRS

TURBINE-GENERATOR PAYBACK PERIOD VS COAL- COST

COST BENEFIT COMPARISON - I.A.1(C)
CAPITAL BUDPGET AMORTIZED AT FULL VALUE WITK NO COST SHARING .
ESCALATION OF BASE COAL COST PER ANNUM. 2.00 PERCENT
WESTERN COAL BASE COST 15.62 $/TON(1977)

mn Il

NIDPDM< XODW<XDVU

DISCOUNT FACTOR 1.06345
END OF COAL COST . POOL CREDIT(DOLLARS/KWH)
YEAR ($/TON)  .02400 ,02804 .03200 ,03400 .03800 .04000 .06000
(1981)
1977 15.62 33 10 6 5. 4 4 2
1978 15.93 35 10 b 5 4 4 2
1979 16.25 37 11 3 5 4 4 2
1980 16.58 40 11 7 5 4 4 2
1981 16,91 43 11 7 5 4 4 2
1982 17.25 49 11 7 6 4 4 2
1983 17.59 57 11 7 6 4 4 2
1984 17.94 76 11 7 b 4 4 2
1985 18,30 NONE 12 7 6 4 4 2
1986 18,67 NONE 12 C 7 6 4 4 2
1987 19,04 NONE =~ 12 7 6 4 4 2
1988 19,42 NONE 12 7 6 4 4 2
1989 19.81 NONE 12 7 6 4 4 2
1990 20.21 NONE 13 7 s 4 4 2
TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
'COST BENEFIT COMPARISON - I.A.2(B)
- CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 2,00 PERCENT
WESTERN COAL BASE COST = 15.42 $/TON(1977)
DISCOUNT FACTOR = 1,27250
END OF COAL COST POOL CREDIT(DOLLARS/KWH)
YEAR ($/TON)  ,02400 .02804 .03200 ,03400 ,03800 .04000 .06000
(1981) '

1977 15.62 8 5 4 3 3 2 1
1978 15.93 8 5 4 3 3 2 1
1979 16.25 8 5 4 3 '3 2 1
1980 16.58 8 5 4 3. 3 2 1
1981 16.91 8 5 4 3 3 2 1
1982 17.25 . 8 5 4 3 3 2 1
1983 17.59 9 5 4 3 3 2 1
1984 17.94 ® 5 4 3 3 2 1
1985 18.30 9 5 4 3 3 2 1
19864 18.47 9 5 4 3 3 3 1
1987 19.04 9 5 4 3 3 3 1
1988 19,42 .10 5 4 3 3 3 1
1989 19.81 10 5 4 3 3 3 1
1990 20.21 10 5 4 3 3 3 1

@

- END OF YEAR COLUHN CORRELATES T0 ESCALATED
COAL COST» NOT TO PAYBACK PERIOD,
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T-G PAYBACK PERIOD(YERRS]

ESCHLHTION .OF BASE COAL COST PER_ANNUM-

TUHBINE GENERATOR PRYBQCK PERIOD VS COAL COST

- COST BENEFIT COMPARISON - I.A. 1(C)-
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH.NO COST SHARING

e — - e — — — —

WESTERN_COAL BASE COST-
DISCOUNT FACTOR

1.

$. 024/K¥H

2+ 00 :PERCENT
15.62_$/TONC1977)

06345

1681 NSP
PGOL

|
|
|
I
|
|
4
|
|
|
|

s, oze}m

4, 032/K%H
$. 034/KWH

4. 038/KvH
$. 040/KWH

+. 080/KWH

| | | {

16.680 17.80 - 16. 490 18,20

WESTERN COAL COST[$/TONJ
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T-G PAYBACK PERIOD(YERRS)

- TURBINE-GENERATOR PAYBACK PERICD VS.COAL COST
. COST BENEFIT COMPARISON - I.R, 2(B) |

~ CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING

2. 00 PERCENT

ESCALATION OF BASE COAL COST PER ANNUM
L 15.62 $/TONC(1977)

WESTERN .COAL BASE COST

DISCOUNT FRCTOR 1. 27250
8
g
8-
B
8-
d
8
d
8
<
3" .
. PO CHEDIT . 028/KWH
PRt -—
[
g— | +. 032/KW
1, j +. 034/KH
) | $. 038/KM
] $. 090/KwH
g ~ Y
o~ ) ' |
l . 060/1WH
|
| o o |
8- — ! ] —T - -~ —
. 20 16.00 16. 60 17.60 18,40 19.20 20,00 20.80
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END OF
YEAR

1977
1978

1979
1980
‘1981
1982

1983
19684

1985
1986
1987
1988
1989
1990

3.

END OF
YEAR

1977

1978
1979
1980
1981
1982

1983 .

1984

1985
1986

1987
1988

1989, .

1990

78703712,

e T - '

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.A.1(C)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM 4,00 PERCENT
. WESTERN COAL BASE COST 15.62 $/TON(1977)

DISCOUNT FACTOR = 1.06345
COAL COST POOL CREDIT(DOLLARS/KWH)
($/TON) .02400 .02804 .03200 .03400 ,03800. .04000 ,06000
(1981) . A
15.62 33 - 10 é 5 4 4 ‘2,
16.24 37 11 é 5 4 b4 2
16.89 43 11 7 5 4 C 4 2
17.57 56 11 7 é A 4 2
18.27 .NONE 12 V4 3 4 4 2
19.00 NONE 12 7 é 4 4 2
19.76 NONE 12 7 é 4 4 2
20.55 NONE 13 7 6 4 4 2
21,38 NONE 14 7 é 4 4 2
22.23 NONE 14 8 6 5 4 2
23,12 NONE 15 8 é 5 4 2
24,05 NONE 16 8 6 5 4 2
25,01 NONE 17 8 -7 ] 4 2
26.01 NONE 18 ® 7 5 4 20 .
TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON - I.A.2(B) o
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING !
ESCALATION OF BASE COAL COST PER ANNUM = 4.00 PERCENT
WESTERN COAL BASE COST = 15.62 $/TON(1977)
DISCOUNT FACTOR = 1.27250
COAL COST POOL CREDIT(DOLLARS/KWH) ‘
($/TON) .02400 .02804 .03200 .03400 .03800 ,04000 .06000-
(1981)
15.62 8 5 4 3 3 2 1
16.24 .8 5 4 I .3 2 iy
16.89 8 S 4 3 3 .2 1
17.57 9 5 4 3 3 2 i1
. 18,27 9 5 4 3! 3 2 1°
.19.00 9 5 4 3 3 3 1
19.76 10 5 . 4 3 3 3 1
20.55 10 5 4 3 "3 3 i1
21.38 11 é 4 4 3 3 1
22,23 12 6 4 4 3 3 1.
23.12 13 -6 - 4 .4 3 3 1
24.05 15 é 4 4 3 3 1
25.060 18 6 4 4 3 3 1
26.01 NONE 6 4 4 3 '3 1

-END OF YEAR COLUMN CORRéLATES TO ESCALATED -
COAL COSTy NOT TO PAYBACK PERIOD..
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T-G PAYBACK PEHIUD(YEHRSJ

ESCALATION OF BQSE COAL COST PER ANNUM

TURBINE-GENERATOR PRYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.R.1(C)
CRPITHL BUDGET RMORTIZED AT FULL VALUE WITH NO COST SHARING
4. 00 PERCENT
15.62 $/TON(1877)
1. 06345

~WESTERN_COAL BASE COST
DISCOUNT FACTOR

+. 024/KW

8 | . "
R I
: L L 4. 032/KW
) /_—‘—,—’// N
& ! - — $.038/KWH
R ‘ - . T 4,040/
| : .
| S $.080/KWH i !
' e
8 |
| 1 | 1 | 1 .
T 00 16.00 -, 18.00 00 - - . 200 400 5 o 200 28.00

WESTERN COAL COST ($/T0ON)



. T-G PAYBACK PERIOD(YEARS)

TURBINE-GENERATOR PRYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.R.2(B)

CAPITAL BUDCET AMORTIZED AT FULL VALUE WITH- COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM =

© WESTERN COAL BASE CGST

4. 00 PERCENT
15.62 $/TON(1977)

- DISCOUNT FRCTOR,; 1. 27250

8.

>

8-

&

8-

3

8]

&

g

g
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o

8—' y
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8 ! 4. 034/KWH
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END OF
YEAR

1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

1989
1990

END OF
YEAR

1977
1978
1979
1980
1981

1982
1983

1984

1985

1986
1987

1988
1989

1990

78703712,

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

. COST BENEFIT COMPARISON ~ I.A,1(0) .
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 6,00 PERCENT
WESTERN COAL BASE COST = 15.62 $/TON(1977)
DISCOUNT FACTOR = 1.06345

/COAL COST - POOL CREDIT(DOLLARS/KWH)
($/TON)  ,02400 .02804 .03200 .03400 .03800 .04000 06000
(1981)
15,62 33 10 6 5 4 4 2
16.56 40 11 7 5 4 4 2
17.55 56 11 7 6 4 4 2
18,60 NONE 12 7 6 4 4 2
19.72 NONE 12 7 6 4 4 2
20.90 NONE 13 7 6 4 4 2
22.16 NONE 14 8 6 5 4 2
23,49 NONE 15 8 6 5 4 2
24.90 NONE 17 8 7 5 4 2
26,39 NONE 19 9 7 5 4 2
27.97 NONE 22 9 7 5 4 2.
29.65  NONE 26 10 8 5 5 2
31.43 NONE 34 11 8 5 5 2
33,32 NONE 64 11 8 e 5 2
TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON - I.A.2(B)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 6.00 PERCENT
WESTERN COAL BASE COST = 15.62 $/TON(1977)
DISCOUNT FACTOR = 1.27250
COAL COST POOL CREDIT(DOLLARS/KWM) -
($/TON)  ,02400 ,02804 .03200 .03400 .03800 .04000 .06000
(1981) n
15.62 5 4 3 3 2 1
16,56 8 5 4 '3 3 2 1
17,55 9 5 4 3 3 2 1
18.60 9 5 4 3 3 3 1
19,72 10 5 4 3 3 3 1
20.90 11 6 4 3 3 3 1
22.16 - 12 b 4 4 3 3 1
23,49 13 6 4 4 3 3 1
24.90 17 é 4 4 3 3 1
26,39 NONE 7 4 4 3 3 1
27.97 NONE 7 5 4 3 3 1
29.65 NONE 7 5 4 3 3 1
31.43 NONE 8 5 4 3 3 1
9 5 A 3 3 1

33.32 . NONE

END' OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST» NOT TO PAYBACK PERIOD.
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T-G PAYBACK PERIOD (YEARS)

' TURBINE GENERHTOR PRYBHCK PERIOD VS CORL COST

COST BENEFIT COMPARISON - I.A. I (C)

CQPITRL BUDGET AMORTIZED AT-FULL VALUE WITH NO COST SHARING

ESCRLRTION OF BRASE COAL COST. PER. ANNUM

6. 00 PERCENT
'WESTERN_COAL BRSE COST
‘ DISCOUNT FARCTOFR

imnuwn

1. 06345

15.62 $/TON(1977) -

+. 024/KWH N

RN | SN | )
16.00. :. - 20.00 24.00 ) 28.00 . 32.00 36.00

WESTERN COAL COST($/TON) 22



T-G PARYBACK PERIOD(YEARS)

. TURBINE-GENERATOR PAYBACK PERIOD VS COAL CosT

COST BENEFIT COMPARISON - I.R.2(B)
CRPITHL BUDGET, AMORTIZED AT FULL VALUE WITH COST SHARING

ESCRLQTION OF BASE COAL. COST PER ANNUM = 6.00 PERCENT
S WESTERN COAL BASE CNST = 15.62 $/TON(1977)
"DISCOUNT FACTOR = 1.27250

| - 1 _ .
16,00 ;20,00 T2400 | 28.00° 32. 00 ) 36.00 _ 40.00

WESTERN CORL COST($/TON) . >



78/03/12.

TURBINE GENERATOR PAYBACK PERIDD US COAL COST

‘ COST BENEFIT COHPARISON - l.A. 1(C)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NN COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 5.75 PERCENT
WESTERN COAL BASE COST = 15.62 $/TON(1977)
‘ DISCOUNT FACTOR = 1.06345

END OF COAL_COST ‘POOL CREDIT(DOLLARS/KWH)

YEAR ($/TON) .02400 ,02804 ,03200 .03400 .03800 .04000 .06000
(1981) <
1977 15.62 33 10 é 5 4 4 .2
1978 16.52 39 11 7 5 4 4 2
1979 17.47 . 53 11 7 6 4 . 4 2
1980 18.47 NONE 12 7 6 4 4 -2
1981 19.53 NONE 12 7 é 4 4 2
1982 20.66 NONE 13 7 é A 4 2
1983 21.85 NONE 14 8 6 4 4 2
1984 23,10 NONE 15 8 6 5 4 2
1985 24,43 NONE %, 7% "16 8 7 5 4 2
19864 25.83 NONE 18 9 7 5 4 -2
1987 27.32 NONE 20 9 7 ] 4 2
1988 28.89 NONE 24 10 7 5 4 2
1989 30.55 NONE 30 10 8 s 5 2
1990 32,31 . NONE . 42 11 8 5 5 2
TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
_ COST BENEFIT COMPARISON - I.A.2(B) ,
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = - 5.75 PERCENT
WESTERN COAL BASE COST = 15.62 S/TON(1977)
, , DISCOUNT FACTOR = 1,27250
END OF COAL COST POOL CREDIT(DOLLARS/KWH)
YEAR (8/TON) .02400 ,02804 ,03200 .,03400 .,03800 .04000 ,06000
: (1981) : '
1977 15.62 8 5 4 3 3 2 1
1978 16.52 8 5 4 3 .3 . 2 1
1979 17.47 9 5 4 3 3 2 1
1980 18.47 9 5 4 3 3 3 1
1981 19.53 10 . 5 4 3 3 3 -1
1982 20,66 10 5 4 3 3 3 1
1983 21.85 11 é 4 4 3 3 1
19684 23,10 13 é 4 4 3 3 . |
1985 24,43 16 6 4 4 3 . 3 |
1986 25,83 NONE 6 4 4 3 3 1
1987 27.32 NONE 7 4 4 3 3 1
1988 28,89 NONE "7 5 4 3. 3 1
1989 30.55 NONE 8 5 4 '3 3 1
1990 32,31 NONE 8 5 4 3 3 1

END OF YEAR COLUHN CORRELATES TO ESCALATED

CoAL COSTv NOT TO PAYBACK PERIOD. A
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T-G PAYBACK PERIOD (YEARS)

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.A.1(C)
CAPITAL BUOGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BRSE COAL COST  PER ANNUM 9. 75 PERCENT.
WESTERN CORL BASE COST = 15.62 $/TON(1977)
- o DISCOUNT FACTOR = " 1.06345

AR P

é . 0.;%

8- V o L - ~ $.040/! '
¥ — — o/

l .

[ : : +. 060/KWH

' - N -
8 ! SRR

|- i | ’ BB I | 1
.00 16. 00 20. 60 2400 - 28.00: -32.00 36. 00 40.00
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T-G PRYBACK PERIOD (YERRS)

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.A.2(B)
CAPITAL BUDGET AMORTIZED .AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COARL COST PER_ANNUM
- WESTERN_CORL BASE COST
- DISCOUNT FACTOR

'5.75 PERCENT
15.62_$/TON(1977)
1227250

8 — — —
| | R { . | . . | |
.00 16. 00 20.00 24.00 - 28.00 3200 | 36.00 .00

WESTERN COAL COST ($/TON)



78703712,

TURBINE GENERATOR PAYBACK PERIOD VS COAL COST

' . COST 'BENEFIT COMPARISON - 1. AoI(C)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 7,40 PERCENT
' WESTERN COAL BASE COST = 15.62 $/TON(1977)
DISCOUNT FACTOR = 1.0634%

SOBDPMX XODW < DD

ZOD>DW<X<D VD

VDD M<

END OF COAL COST POOL CREDIT(DOLLARS/KWH) o
YEAR ($/TON) +02400 ,02804 .03200 .03400 .03800 ,04000 ,046000
(1981) g
1977 15.62 33 10 é 5 4 4 2
1978 16.78 A2 11 7 5 4 4 2
1979 18,02 88 11 7 6 4 4 2
1980 19.35 NONE 12 7 6 4 4 2
1981 20.78 NONE 13 7 é 4 4 2
1982 22,32 NONE 14 8 é 5 4 2
1983 23.97 NONE 16 8 é ] 4 2
1984 25,74 NONE 18 9 7 5 4 2
1985 27,65 NONE 21 9 "7 5 4 2
1986 29,69 NONE 26 10 8 5 5 2
1987 31,89 NONE - 38 11 8 5 5 2
1988 34,25 NONE NONE 12 9 é 5 2
1989 36.79 NONE NONE 14 10 é 5 2.
1990 39.51 NONE NONE 16 11 é 5 2
TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON - I.A.2(B)
CAPITAL BUDGET. AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 7.40 PERCENT
WESTERN COAL BASE COST = 15,62 $/TON(1977)
- DISCOUNT FACTOR = 1,27250
END OF COAL COST POOL CREDIT(DOLLARS/KWH) .
YEAR ($/TON) «02400 .,02804 ,03200 ,03400 ,03800 ,04000 06000
(1981) : :
1977 15.62 5 4 3 3 2 1
1978 16.78- . . . 8 5 4 3 3 2 1
1979 18.02 9 5 4 3 3 2 1
1980 19.35 9 5 - 4 3 - 3 3 1
1981 20,78 10 6 4 3 3 3 1
1982 22,32 12 6 . 4 4 3 3 1
1983 23,97 . 14 é 4 4 3 3 1
1984 25.74, ., 29 e ) 4 3 ‘3 1
1985 27.65 NONE - 7 5. 4 . 3. 3 1
1986 29,49 NONE 7 5 4 .3 3 1
1987 31.89 NONE 8 5 4 - 3 3 1
1988 34.25 ~ NONE 9 5 4 3 3 2.
1989 36.79 T NONE 11 6 5 .. 4 3 2
1990 39.51 NONE 14 6 5 4 3 2

END OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COSTv NOT TO PAYBACK PERIOD.
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TURBINE GENERATOR PRYBHCK PERIOD VS COAL COST

' COST BENEFIT COMPARISON - I.A. 1(C) ‘
CRPITQL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
7.40 PERCENT
15.62 $/TON(1977]
1. 06345

ESCALATION OF BASE COAL COST PER ANNUM
: WESTERN_CORAL BRSE COST
. - DISCOUNT FACTOR

4, 032/K¥H

T-G PAYBACK PERIOD (YEARS]

. O34/

4. 038/K¥H
= %. 040/K¥H

$. 060/KWH

|
I
I
1

8 T - l T 1 T | 1
.00 16.00 20.00 2400 2800 32.00 36.00 40.00

* WESTERN COAL COST($/TON)



T-G PRYBRCK PERIOD(YEARS)

TURBINE-GENERATOR PAYBACK PERIOD VS CORL COST

COST BENEFIT COMPARISON - I:A.2(B) - -
CRPITHL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCHLHTION OF BASE COAL COST PER _ANNUM =
- _WESTERN COAL BRSE COST .
‘ DISCOUNT FACTOR .

-~ 7.40 PERCENT
15.62 $/TON(1877)

1. 27250

4, 032/K¥H
4. 034/KWH

— $.038/KWH
$. 040/K¥H

4. 060/K¥H

¥
20.00 24.00, . .28.00 32.00 .

WESTERN COAL CUST[§/TUN14,Mw_;m”V..m;



78703712,

TURBINE- GENERATOR PAYBACK PERIOD VS COAL cosT .. .

- - €cOSsT BENEFIT COMPARISON - I A 1(C)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 8,C0 PERCENT
WESTERN COAL BASE COST = 15,62 $/TON(1977)
DISCOUNT FACTOR = 1,06345

L ODDM< XODW<DD

END OF COAL COST POOL CREDIT(DOLLARS/KWH) i
YEAR ($/TON) +02400 ,02804 .,03200 ,03400 ,03800 .04000 .04000
(1981) ' . .
1977 15.62 33 10 6 . 5 4 4 2
1978 16.87 43 11 7 5 4 4 2
1979 18.22 NONE 12 7 6 4. 4 2
1980 19,68 NONE 12 7 é 4 4 2 .
1981 21,25 NONE 13 7 é 4 4 2
1982 22,95 NONE 15 8 é 5 4 2
1983 24,79 NONE 17 8 7 5 4 2
1984 26,77 NONE 20 9 7 5 4 2
1985 28.91 NONE 24 10 7 ] 4 2 .
1986 31.22 NONE . 33 10 8 5 5 2
1987 ‘33,72 NONE NONE 12 9 é 5 2
1988 36.42 NONE NONE 13 9 6 ] 2
1989 39.33 NONE NONE 16 11 é 5 2
1990 42,48 NONE NONE 20 12 7 6 2
TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON - I.A.2(B) :
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 8,00 PERCENT
WESTERN COAL BASE COST = 15.62 $/TON(1977)
DISCOUNT FACTOR = 1,27250
END OF COAL COST POOL CREDIT(DOLLARS/KWN) , A :
YEAR ($/TON) «02400 ,02804 .03200 ,03400. .03800 ,04000 ,06000.
(1981) . ,
1977 15.62 5 4 3 3 2 1
1978 16.87 8 5 4 . 3 3 2 1
- 1979 18.22 9 5 4 3 3 2 1
1980 19.48 10 5 4 3 3 3 1
1981 21,25 11 é 4 3 3 3 1
1982 22,95 13 6 4 4 3 3 1
1983 24,79 17 6 4 4 . 3 3 1
1984 = 26,77 NONE Y 4 4 '3 3 1
1985 28.91 °  NONE 7 5 4 3 3 1.
1986 31,22 NONE * 8 5 ‘4 3 3 1.
1987 33,72 NONE 9 5 - 4 3 3 2.
1988 36.42 NONE 11 é 5 3 3 2
1989 39.33 NONE 14 é 5 4 3 2
1990 42,48 NONE  NONE 7 5 4 3 2

END OF YEAR COLUMN CORRELATES TO ESCALATED . T

COAL COST» NOT TO PAYBACK PERIOD.
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- T-G PAYBACK PERIOD(YEARS)

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.AR.1(C) -
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM 8. 00 PERCENT
" WESTERN. COAL BASE COST = 15.62 $/TONC1977)

‘DISCOUNT_FQCTOR 1. 06345 .
: s 1881 NSP L
PODL CREDIT , %, G28/KWH

+. 032/1WH
+. 034/
%, 038/KWH
$. 040/KVH
+. 0B0/KVH

8 1 - -.{fp — T R— T 1

£5. 00 20.00 25.00 30.00 35.00 00 . SO0 50. 00

WESTERN COAL COST (¢/TON]



TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.R, 2(B)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 8.00 PERCENT
WESTERN COAL BASE CJST = 15.62 $/TON(1877)
DISCOUNT FACTOR 1. 27250

., 8. 024/KW

+. 032/K\WH

$. 034/KvH

4. 038/KWH
4. 040/KWH

$. 060/KWH

T T T T ) T T T ]
o - 2000 25.00 30. 00 - 35.00 .00 5.00 50. 00

WESTERN COAL COST($/TON) 7



78/03/12.,

'TURBINE—GENERATOR PAYBACK PERIOﬂ,US‘COAL‘COST

COST BENEFIT COMPARISON - I.A.1(C)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 10.00 PERCENT
' WESTERN COAL BASE COST = 15.62 ‘/TON(1977)
DISCOUNT FACTOR = 1.06345

END OF COAL COST : POOL CREDIT(DOLLARS/KWH)
YEAR ($/TON)  .02400 ,02804 .03200 .03400 ,03800 .04000 046000
(1981) |
1977 15.62 33 10 6 5 4 4 2
1978 17.18 a8 11 7 6 4 4 2
1979 18,90 NONE 12 7 6 4 4 2
1980 20.79 NONE 13 7 6 4 4 2
1981 22,87 NONE 15 8 6 5 4 2
1982 25,16 NONE 17 8 7 5 4 2
1983 27.67 - NONE 21 9 7 5 4 2
1984 30.44 NONE 29 10 8 5 S 2
1985 33.48 - NONE 76 12 9 3 5 2
1986 36.83 NONE . NONE 14 10 6 5 2
1987 40.51 NONE NONE 17 11 7 6 2
1988 44,57 NONE  NONE 25 14 7 6 2
1989 49,02 NONE NONE NONE 18 9 7 2
1990 53,92 NONE - NONE NONE 32 10 8 2
TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON - I.A.,2(B)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 10,00 PERCENT
WESTERN COAL BASE COST = 15.62 $/TON(1977)
DISCOUNT FACTOR = 1.27250
END OF COAL COST POOL CREDIT(DOLLARS/KWH)
YEAR ($/TON)  ,02400 ,02804 ,03200 .03400 .03800 .04000 06000
' : (1981)
1977 15.62 8 5 4 3 3 2 1
1978 17.18 8 5 4 3 3 2 1
1979 18.90 9 5 4 3 3 3 1
1980 20.79 10 6 4 3 3 3 1
1981 22.87 13 6 4 4 3 3 1
1982 25,16 19 6 4 4 3 3 1
1983 27.67 . NONE 7 S 4 3 3 1
1984 30.44. NONE 8 . 5 4 3 3 1
1985 33.48 NONE 9 5 4 3 3 1
1986 36.83 NONE 11 6 5 4 3 2
1987 40,51 NONE 18 3 5 4 3 2
1988 44,57 NONE NONE 7 6 4 4 2
1989 49,02 NONE NONE 9 6 - 4 4 2
13 8 5 4 2

1990 53.92 NONE NONE

END OF YEAR'COLUMN CORRELATES TO ESCALATED
COAL COST» NOT TO PAYBACK PERIOD.
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TUEBINE GENERATOR PAYBACK PERIOd:VS COARL COST

COST BENEFIT COMPARISON - I.A. 1(C)
CQPITRL BUDGET AMORTIZED AT FULL .VALUE WITH NO COST SHARING
ESCRLRTION OF BASE COAL COST PER ANNUM
' WESTERN COAL ‘BASE COST
DISCOUNT FACTOR

10. 00 PERCENT
15.62 $/TON(1877]
1. 06345

T-G PAYBACK PERIOD(YEARS)

g 1 I o ' T T ]
4. 00 16.90 24.00 '32.00 ‘40,00 48.00 56. 00 64.0

WESTERN COAL COST($/TON) - °™



T-G PAYBACK PERIOD(YEARS)

| ESCQLHTION OF BRSE: COAL COST- PER 'ANNUM

- TURBINE- GENERHTOR PRYBACK PERIOD VS COAL-COST

COST BENEFIT COMPARISON - 1.A. 2(B)
CAPITAL BUDGET AMBRTIZED AT FULL VALUE WITH COST SHARING
10. 00 PERCENT
15.62 $/TONC(1977)

WESTERN _COAL BASE COST
. 1. 27250

DISCOUNT FACTOR

3

L . 024/KWH

1981 NSP

POOL CREDIT , +.028/KWH

| 4,‘_1.6‘.(Il.) 4w omo a® 80 o ‘s8.00 e
. WESTERN-COAL COST ($/TON)
|



'3.6.3 - ‘SENSITIVITY. OF ELECTRIC GENERATION

N ‘The following plots present the sensitivity of the annual amounts of
electric generation escalation to the credit for generation.
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T-G PAYBACK PEROID (YEARS)

2800

R
8

8
o
o
d

8

g

8.00

4.00 -

0.00

TURBINE -GENERATOR PAYBACK PERIOD VS ELECTRIC GENERATION
COST BENEFIT COMPARISON-I.A 1{A)SASTERN TO LA1(C) WESTERN
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING

. 198] EASTERN COAL BASE COST =52.40 $/TON

DISCOUNT FACTOR =1.04260

~1981 WESTERN COAL BASE COST =20.78 $/TON

DISCOUNT FACTOR = 1.06345 ;
198! NSP POOL CREDIT = $ 0.028/KWH

-
: —_-———
BASIC PLAN
¥ W= (FASTERN COAL)
N
_:‘i--.’f‘a:xsm PLAN
X---X-~-x (WESTERN COAL)

-

I

Q@

BUILDING | SCALE: [SHEEY

T

1600 2400 3200 4.0'09 4800 5600
NSP POOL CRECIT ($/KWH) X10-2
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_,78/03/15.

0 R S : ‘o R
TURBINE-GENERATOR FAYEACK PERIOD VS ELECTRIC GENERATION

COST BENEFIT COMPARISON - I.A.1(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
1981 EASTERN COAL BASE COST = 52,40 $/TON
DISCOUNT FACTOR = 1.04260

ERY U
. PR

NSP ~~ 5 ** _  ANNUAL ELECTRIC GENERATION(1000 KWH)

FOOL CREDIT - 40566 . 44775 48233 54035

($/KWH) (BASIC PLAN) (OPTION 1) (OPTION 2) (OFTION 3)
+ 0100 NONE ‘ NONE NONE NONE P

. +0150 NONE NONE NONE NONE A
+ 0200 NONE NONE NONE NONE Y
+ 0240 NONE NONE NONE NONE B
+ 0260 NONE NONE : NONE NONE A
»0280(1981) NONE 57 30 18 C
+0300 29 18 : 14 10 K
«0320 19 11 . K4 7 o
+0340 10 8 7 6 Y
+ 0360 : 8 7 6 5 E
+ 0380 6 5 S 4 A
+ 0400 S S 4 3 R
+ 0600 2 2 2 1 ]

TURBINE-GENERATOR FAYBACK PERIOD US.ELECTRIC GENERATION

COST BENEFIT COMFARISON - .I.A.1(C)

CAFITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING .
1981 WESTERN COAL BASE COST = 20.78 $/TON : '
DISCOUNT FACTOR = 1.06345

'NSP © ANNUAL ELECTRIC GENERATION(1000 KWH)

POOL CREDIT 40566 44775 48233 54035
($/KWH) (RASIC FPLAN) (OPTION 1) (OPTION 2) (OPTION 3)
.0100 NONE NONE . NONE NONE P
,0150 NONE NONE NONE NONE A
.0200 NONE NONE NONE NONE Y
.0240 NONE 42 ' 24 15 B
. 0260 23 16 13 9 A
,0280(1981) 13 10 9 7 C
0300 9 8 7 5 K
. 0320 7 6 5 4
.0340 6 5 4 4 Y :
.0360 5 4 4 3 E
.0380 4 4 3 3 A
.0400 4 3 3 3 R
0600 2 2 1 1 S
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T-G PAYBACK PERIOD(YEARS)

TURBINE-GENERATOR PAYBACK PERIOD VS ELECTRIC GENERRTION

COST BENEFIT COMPARISON - I.A.1(A)
CAPITAL BUDGET RAMORTIZED AT FULL VALUE WITH NO COST SHRRING

1981 ERSTERN COAL BRSE COST = $52. 40/TON
: 1981 NSP.POOL CREDIT = $0. 028/KWH
DISCQUNT FQCTUR = 1.‘ 04260
8 ' SR A———A——-Atensxc PLAN) (40565 MyH) Ab
8 o . —F (44775 M) -
w o EE=ER
8 ,
& :
)
8]
g
8]
&
8_ 1
2 .
8]
o
8_ £,
pr
8
‘l
§ T - T T T i I —
3 800 1.600 2. 400 3,200 4.000 4.800 5.600 . 6.400

NSP POOL CREDIT($/KWH) X10 2 270



T-G PAYBACK PERIOD(YEARS)

TURBINE-GENERATOR PAYBACK -PERIOD VS ELECTRIC GENERATION
COST BENEFIT COMPARISON - I.A.1(C)

CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO_COST SHARING

$20. 78/TONN
$0. 028/KWH
1. 06345

1981 WESTERN COAL BASE COST
: 1981 NSP POOL CREDIT
DISCOUNT FACTOR

Iwoon

A——A——\ (BRSIC PLAN) (40566 MwH)
+ -+ } (44775 NyHD ’
He——&——X 148233 HiiH)
HO—H—& (54035 WvH)

T - T T T T T ]
1. 600 2. 400 3. 200 4,000 4, 800 5. 600 6. 400

NSP POOL CREDIT($/KWH) X10 2 280
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