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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
corrputer  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 oosts 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 community.  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.

1



TABLE 1

COST BENEFIT SUMMARY - TURBINE GENERATOR

- 1981 -

NORMAL BASIC OPI'ION I OPTION II OPTION III
EXPANSION PIAN ADD-ON CUST. PYROLYSIS HaI' WATER

Fuel Type - Coal WESTERN EAST'EPN WESTERN WESTERN WESTERN
BTU per lb. (8890) (12726) (8890) (8890) (8890)

Payback Period, Years BASE 5.51 23.71 4.96 4.50 3.76

te Mininnun 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 16.81 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

.



TABLE 2

STEAM SIDE OF PLANTS

- 1981 -

NORMAL BASIC (prICN I OPTICK II OPTION III

EXPANSION ' PLAN ADD-ON CUST. PYROLYSIS- HOT WATER

Fuel type · . ·                .          '  WESTERN EASTERN        ·      WESTERN : EASTERN WESTERN EASTERN WESTERN WFSIERN

BTU per lb. (8890) (12726) (8890) (12726) (8890) (12726) (8890) (8890)

Gross Steam
Production Charge 2.981 4.153 3.615 4.852 3.373 4.153 3.567 3.769

($ per 1000 lb.)

 
community Charge
($ per 1000 lb.)

University 2.981 4.153 3.373 4.527
' 3.373 4.153. 3.5657 3.494

St. Mary's BASE N/A N/A N/A *3.816 *4.678 *3.883

**(3.891) **(4.753) **(3.958)      _

Fairvieiv BASE N/A N/A- N/A
(3.622) (4.4-12) (3.689)

3.586 4.406 3.653

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 shared  by St. Alary '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.

,,

,.

-
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CAPITAL BUDGETS - 1978*

I.    Grid  ICI;:S

A.  Ilitsir. Pliin (Inc:luding Eng.inix,ring and u,ntingincicw (r,) 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. Remodeling 991,000
f.  S.E. Plant Instrumentations 664,000
g.  U. of 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.  Computer Interface 16,800

$2,634,240

B.  Exclusions Fram Grid ICES For Normal Expansion

1.  Law 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.  Camputer and Interface 324,800
8. Turbine-Generation 2,634,000

Total Exclusions $4,885,280

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

Total Capital Budget $14,829,760

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

1.  Tunnel Connection $ 1,349,000

2.  Metering 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 differences in
th6 above are caused by contingency (12%) multiplication accounting. ,

5
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3.  MIS                                             $   16,800

4.  Augsburg Connection 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-

1,359,640

Surcharge Add-on to Augsburg 431,760

IV.  Option II- Pyrolysis

Total Capital Budget $7,700,800

V.  Option III- Hot Water

Total Capital Budget $1,930,000

6
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3.2 GENERAL SUMMARIES

The following materials summarize production, operations and depreciation

costs for the various portions of the ICES.  Detailed breakdowns are shown in
Section   3.·4  of this volume.

. .

/
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TABLE 3

SUMMARY OF UTILITY UNIT COSTS

1978 Escalate 1981

.Coal (Per Ton)
Western,   8,890 BTU/# $16.78 7.4 % $20.78
Eastern, 12,726 BTU/# $42.31 7,4 %   1.$52.42

Natural Gas (MCF)
Interruptible                                                      $ 1.92 13 % $ 2.77
Firm, Process $ 2.60 13 % $ 3.75

Fuel Oil
C                                                          ··No. 2 Per Gal. .4125¢ 13 % .59514

Per 106 BTU $ 2.946 13 % $ 4.25
No. 6 Per   106 BTU $ 2.678 13 % $ 3.864

Ash Disposal

Coal Ash, Per Ton $ 6.12 6.15% $ 7.32
Frit, Per Ton $ 1.53 6.15% $ 1.83

Electric Power

Per MWH $26.20 10 % $34.87

Electric Power Sale

Capacity Credit (KW) $64 $83
Energy (MWH) $11 $14

Water & Sewer .535/1000 gal.  10 % .712

8



TABLE 4

SUMMARY - ANNUAL DEPRECIATION EXPENSES

Depreciation Basis
End of(1) Rate Levelized Annual

1978 1979 1% Expenses

Basic Plan

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
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 .54 2,400

Total Option I $ 10,300

Option II
Pyrolysis, Boiler $ 7,342,800 $ 8,799,610 2.77 $243,750

Total Option II $243,750

Option III
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

The above summary is based upon dispersion techniques shown in the
Appendix.  For the cost comparisons a sinking fund accumulation at 7% wasused for the levelized depreciation amount.  This amount is greater than
a sinking fund with dispersion applied and would result in a conservativeestimate.

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.

.
9
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TABIE,

SUMMARY ANNUAL OPERATING EXPENSES - BASIC PLAN

A.  STEAM GENERATION

Plant Boiler Insurance - 1977
University Plant $ 5,200
Southeast Plant 5,200

ICES - 1977 $ 10,400

Plant Fire Insurance - 1977
University Plant $. 3,200Southeast Plant 3,200

ICES - 1977 $  6,400

Makeup Water and Sewer ($.28/1,000 lb)
University Plant (30%) $  8,400
Southeast Plant   ( 7(S) 19,600

ICES - 1977 $ 28,000

Annual Service Contracts

University Plant (Existing) - 1977
Bailey Meters $  1,000
Hagen Meters 1,000
Hayes Meter 4;000

Southeast Plant (Est imate)   - 1977 3;000
ICES  TCTAL    '$     9,000

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

Supplies and Miscellaneous Repair - 1977
University Plant $ 98,520
ICES (Estimates)

University Plant 35,000
Southeast Plant 100,000

TOTAL  ICES  -   1977  $135,000

Custodial Costs - 1977
University PIant (Existing) $  5,000
ICES Plants (Cambined) 10,000

Building and Grounds - 1977
University Plant (Existing) $  5,200
ICES Plants (Cambined) 10,000

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

*All expenses are 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

Tbtal $13.62/Hours
Truck Capacity - 10 Tons
Truck & Driver Charge @ 4 trips/day  =
1     1

-·  x     x   $13.62   x  8     =     2.7 2   per  ton                         $                2.7 21OT
Total Ash IIauling - 1977 $ 5.72/Tbn

- 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 (Combined) 150,000

Trackage and Locomotive Repair 1977-(ICES) (Est.) $20,000

Distribution Maintenance.(Fkisting.& ICES) - 1977
(Tunnels, piping, etc) $140,000

Annual·Salaries and Fringe Benefits - 1978

Existing University Plant*
1 - Sr. Chief Operating Engineer B $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 97,594
7   -   Jr. Operating Engineer   @   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 - .19725 of Gross Salary
Retirement - 6.0000% of Gross Salary
Social Sec. - 5.9727% of Gross Salary
Unemply. Camp .    -   1. 1600% of Gross Salary
Health Ins. - 6.5001% of Gross Salary

19.8300% x $332,155 $ 65,867
Gross Annual Salaries and Fringes - 1978 $414,620

ICE;S*
1 - Sr. Chief Operating Engr. @ $12.01/Hr $ 24,980
1 - Chief Operating Engr. @ $9.56/Hr 19,885
1 - Asst..Chief Operating Engr. @ $9.29/Hr 19,325

10   -  Principal  Operating  Engr. @ $8.16/IIr 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

4d - Men Salaries $656,780

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/lb
Mine Oost per Ton                              $      7.85
Tariffs per Ton

. 7.7747
Total Cost/Ton - 1977 $ 15.6247

Eastern Ooal (Experience 1977)                 $     39.40/ton
Natural Gas - 1977                             $     .1.50/MCFNo. 2 Oil - 1977                               $       .36/gal

*Salaries include Vacation and Holiday pay.

12



B.      ELECTRIC  GENERATION  SIDE CF CENTRAL PIANTS *

Administration Expense - 1978 (estimate) $ 20,000

Ash Hauling and TAndfill - 1977 5.72/Ton

Maintenance and Supplies - 1978 (estimate) $ 30,000

Custodial (1978) - estimate $  2,000

Utilities (1978) - estimate $  5,000

Insurance (1978) - estimate $ 2,000

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

Southeast Steam Plant
2 - Prin. Operating Engr. @ $8.16/Hr $ 33,945
1 - Journeyman Elect. @ $13.20/Hr 27,460
Gross Salaries $ 61,405 $61,405

Fringe Benefits - Civil Service
Base Gross Salary = $33,945
Sick Pay - 104 hours/man/year 1,695
Insurance - . 1972% of Gross Salary
Retirernent   -  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% 6,730

Fringe Benefits - Union
Base Gross Salary =  $27,460
Social Security - 5.9727% of Gross Salary 1,640
Unemployement & Workmens Oampensation -
1.16% of Gross Salary 320
Total Annual Fringe Benefits .  $ 12,502 $12,502

Gross Annual Salaries - 1978 $82,332

*All expenses are end of year shown.

13



TABI„E 6

SUMMARY - OOST ESCALA'1'ION I)ATA

The following data represents cost escalation data based upon

actual University expenditures, Federal Register,N.S.P. projections

and judgement.

Annual escalation rates of the various components making up the

annual 0&M costs and steam sales are shown in the following tables.

% per
Annual Escalation Item Annum

fl        Construction                               7
f2 Labor 7.
f3        Sewer and water                           10
f4        Purchased electricity                      10
fS        Purchased supplies                         7
fG        Maintenance                                7
f7        Ash removal and landfill                   7
f8        Insurance                                  3
f9        Administration                             8

Fuel
flO Coal (Eastern or Western) 7.399
f11 Oil (No. 2)                            13
f12 Gas (Natural)                          28
f13 Pool electricity credits 5.54 by rate*
f14 Service Contract                           10
f15 .Custodial                                  7
f16 Building and Grounds                       7
f17 TAndfill (excluding ash handling)         10
f18 Miscellaneous Labor 7
f19 Municipal waste drop charge               10
f20 HHC waste drop charge                     10

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

14



TABLE 7

SUMMARY OF GENERATION CREDIT STRUCTURE

The  following·  data was supplied  by
 

Northern States Power Oompariy.

NORI'HERN STATES POWER

Projection on Pool Credits per N.S.P.

Rate Structure
Total Annual

1977 1981 Escalation Escalation

Capacity $64.00/ION $83.00/KW 22.89% 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 Peak Off Peak On Peak Off Peak

Sunmer
Per (MW-IIrs) $11.20 $ 7.20 $13.56 $ 8.45

Winter
Per (MW-Hrs) $16.00 $ 8.00 $21.20 $10.17

15



TABLE 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 lunp 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 10.00
Administration 8.00
Labor, Supplies, Maintenance 6.98
Western Coal 7.399
Eastern Coal 7.399
Oil (No. 2) 13.00
Natural Gas 28.00
Steam Production Charge 8.05 (coal)
Electric Production Charge 5.17 (coal)
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TABLE 9

ANNUAL OPERATING EXPENSE SU NARY

BASIC PLAN - STEAM GENERATION
ANNUAL EXPENSE ESCALATICN

Base Year Base Year ESC. End of 1981
1                    2

(End of) OPERATING EXPENSE FACIOR aPERATING EXPENSES
BASIC SIM. ICES % BASIC :SIM. ICES
PLANr PLANr     - PLANr PLANr

Purchased Utilities
City Water & Sewer 1977 $ 28,000 $ 28,000       10        $ 39,200 $ 39,200
Electricity 1977 244,446 244,446       10 342,224 342,224
Total Purchased Util. 78,000 $272,446 $343,904 $381,424

Insurance
t; Boiler and Fire 1977 8,400 16,800        3 9,408 20,832

Administration 1977 75,000 100,000        8 99,000 132,000

Labor, Supplies, Maint.
Service Contracts 1977 6,000 9,000       10 8,400 12,600
Supplies & Repairs 1977 98,520 135,000        7 126,106 172,800
Custodial 1977 5,000 10,000        7 6,400 12,800
Bldg. & Grounds 1977 5,000 10,200        7 6,400 13,056
Misc. Labor 1977 116,000 150,000        7 148,480 192,00(.
Tracks & Loco. Maint. 1978 5,000 20,000        7 6,400 25,600
Distribution Maint. 1977 140,000 160,000        7 179,200 204,800
Plant Direct Labor 1978 414,620 819,840        7 501,690

-

992,006
Total Labor,Supplies $789,870 $1,294,040 $983,076 $1,625,662

Fuel
Eastern Coal,$/ton 1977 $ 39.40 $ 39.40 7.399 $ 52.42 $ 52.42
Western Coal,$/ton 1977 15.62 15.62 7.399 20.78 . 20.78
Oil,$/gal. 1977 .365 .365 13.00 .532 .532
Gas,$/VLF 1977 1.92 1.92 28.00 3.53 3.53
Ash handling and land- 1977 5.72 5.72 7.00· 7.32 7.32

fill,$/ton



.

TABLE 9 (Continued)

TURBINE - GENERAWR:·

Purchased Utilities 1977 -0- $  5,000 10 -0- $  7,000

Administration 1978 -0- 20,000      .8
-

-0- 24,800

Labor, Supplies, Maint.
Maint. & Supplies 1978 -0- 30,000        7 -0- 36,200
Custodial 1978 -0- 2,000        7 -0- 2,420
Total Labor, Supplies -0- 32,000 -0- 38,420

Insurance 1978 -0-        -      2,000        3 -0- 2,180

4he factors and calculations used to arrive at the base year operating expense are contained in
1-1 Section 3.4.
00

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

3Existing Plant Electric Consumption (1977) = 1,866,000 kwh/year                                -
S.E. Plant Estimated Consumption = 7,464,000 kwh/year
Total ICES Plant = 9,330,000 kwh/year

1                                           -

.



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 lbs.

Total Annual University Metered Steam 1,810,324 lbs.

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 Turbine-Generator=

Turbine Heat Rate X Annual Kwh
Total Plant Coal X BTU/lb x 2000 x  (Gross   Owning   &  Operating)

Average Annual Heat Rate = 4619 BTU/kwh

Eastern Coal = 12726 BTU/lb.

Western Coal = 8890 BIU/lb.
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TABLE 11

OPTION I - ANNUAL INCREMENTAL PLANT USAGE - 1981

Eastern, Tons Western, Tons
Incremental Coal Consumption 12,726 BTU/lb 8,890 BTU/lb

St. Mary's 8,637 12,364
Fairview 4,154 5,947
Augsbprg 3,777 5,407
Generation 588 842

Incremental Ash           '                      10%, Tons 8%, Tons

St. Mary's 864 990
Fairview                            · 415 595
Augsburg 378 541
Geheration                                                                                    59                              84

Incremental Header Steam (1,000's)

St. Mary's 165,130 lbs
Fairview                                           79,424
Augsburg , 72,165

Incremental Blowdown Steam (1,000's)

St. Mary's 4,954 lbs
Fairview 2,383
Augsburg .2,165

Incremental Community Steam Usage    (1,0 0 0's)

St. Mary's 152,752 lbs
Fairview 73,476,
Augsburg 66,799

Incremental Steam Line Loss (1,000's)

St. Mary's 11,559   lbs

Fairview                                          5,560
Augsburg 5,052

Incremental Makeup Water @ $.364/1,000

St. Mary's 11,559
Fairview 5,560
Augsburg 5,052

Incremental Gross Generation 4,209,000 KWh

Incremental Gross Losses                                                              '336,000  KWh

20



TABLE 12

BASIC PLAN & OPTION I AID-ON PIANr CONSUMPrION AND PR[DUCI'ION (ANNUAL)
(End of 1981)

BASIC PLAN (]PrION I ADD-ON
Univ. Oorrm. Turbine Sub-total          St.    Mary' s Fairview Augsburg Sub-total       Elec. Gen. Grand   Tota]

Western Coal, Tbns 146,489 10,888 157,377 12,364 5,947 5,407 23,718 842 181,937

Eastern Ooal, Tons 102,333 7,600 109,939 8,637 4,154 3,777 16,568 588 127,095

Ooal Oost, West 3,044,041 226,253 3,270,294 256,924 123,579 112,357 492,860 17,497 3,780,651
(end of 1981) East 5,364,067 398,689 5,762,756 452,752 217,753 197,990 868,495 30,823 6,662,074

Ash & Landfill, West. $ 85,784 $  6,376 $ 92,160  $  7,247  $  4,355  $  3,960  $ 15,562 $  615  $  108,337
  (end of 1981)

East. 74,940 5,568 80,476 6,324 3,038 2,767 12,129 432 93,037

Steam Ge. (annual) 2,005,034 - 2,005,034 169,265 81,419 74,016 324,700         -      2,329,7341000's lbs.

Elec. Gen. 40,566,000 4,209,000  44,775.000Kwh

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

Tbtai 2,005,034 2,005,034 169,265 81,419 74,016 324,700 2,329,7341000's lbs.

Generator Income, $
Capacity $ 569,463 $  9,887  $  579,340
Energy 567,924 58,926 626,850

Total $ 1,137,387 $ 68,803  $1,206,190



TABLE 13

OPTION I - ANNUAL INCREMENTAL EXPENSE SUMMARY - 1981

End of 1981 Costs

Augsburg
Incremental Main Augsburg
Cost Item St. Mary's ,

Fairview Connection Distribution
r

Purchased Utilities $5,563 $2,676 $2,432 $    0

Insurahce 0             0             0               0

Administration 2,085 1,003 912 830

Labor,: SupBlies,
Miscellaneous                    '

(Distribution Add-On) 5,046 2,427 2,207 3,000
1. 1
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TABLE 14

ANNUAL OPERATING EXPENSE SUMMARY - OP ION II
.'

PYROLYSIS
Cost per Ton

'

·         Cost per Ton Base Esc. per End of
End of 1978 Cbst Annum 1 1981 Cost

Acbninistration .21 $  9,702        7         $ 11,885Labor                ' 6.31 291,522        7         ·357,127.Electric Power 2.57 · 118,734 10.0 158,035Fuel Oil 1.42 65,604 13.0 94,660  ;
Insurahce, Water, Gas .85 39,270 7.5 48,785Building & Grvunds .10 4,620        7            5,650Service Contracts .13 6,006        7           7,358
Slag Disposal .28 12,936        7           15;847,Maintenance & Repair 2.03 93,786        7          114,892          -

End of 1981 Operating & Maintenance  $814,239

End of 1981 Cost/ton $  17.62

Steam Credit:  301,920 x 106 x $3.01/1000 lbs. $908,779

Electric Credit: Incremental $ 96,824

Drop Charge Credit:  Phoenix Ind.
18,900 x $4/ton $ 75,600
27,300 x $10/ton $273,000

- 1981

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

Pyrolysis Equivalent 26,144 tons
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TABLE 15

OPTICN II - PYROLYSIS ANNUAL PRODUCTION SUMMARY

- 1981 -

Steam (1000's lbs.)

Conmunity Steam Usage 1,810,324 lbs.

Corrmunity Line Loss 136,297 lbs.

'    Carmunity Blowdown 51,495 lbs.

Basic Plan Elec..Production 40,566,000 KWh
Option 2 Incremental Production  '                 3,458,000 KWh

Total Production 44,024,000 KWh

Pyrolysis Steam Production 319,200,000 lbs.
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TABLE 16

(171'ION   I I - PYROLYSIS ANNUAL OPERATING 00Ers  PER  TON

Escalation to year 1981 has been calculated according to the following

schedule to show operating costs for year 1981.

End of End of
Year 1978 Escalation Year 1981

Item $/Ton Refusd % Per Year $/Ton Refuse

Labor 6.31               7 . .7.70

Fuel 1.42              13             2.05

Natural Gas .02 10              .03

Electric Power 2.57              10             3.42

City Water and Sewer .29              10              .38

Maintenance and Repair 2.30               7             2.82

Insurance and Miscellaneous
Charges . 54                                               7                                            . 66

Slag Disposal .28              7              .34

Total - $/Ton 13.73 17.40
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3.3 OOST BENEFIT ANALYSIS

The following section will analyze the cost benefits of the Uni-

versity's normal plant expahsion requirements versus the
 Grid ICE

program for the Basic Plan plus the three options.  The following cost

benefit comparisons will be presented.

TABLE OF OOMPARISONS

I.   Basic Plan

A.  Normal 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 Capital Costs less legislative share and DOE share.

a.  Eastern Coal vs. Eastern Coal (ICES)

b.  Eastern Coal vs. Western Coal (ICES)

c.  Western Coal vs. Western Coal (ICES)

II.    Option  I  (Similar to Basic Plan)

A.  Nonmal Plant Expansion vs. Cogeneration with Add-on 
amortized at

5 3/4% for 15 years.

*(2). At Full Capital Costs less legislative share and DOE share.

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

III. Option II - Pyrolysis

A.  Normal 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 wast
e

(ICES)
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r

IV.  Option III

A.  Nonmal·Plant Expansion vs. Oogeneration with Option III add-onamortized at 5-3/4% for 15 years.

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

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

* Section numbers chosen to correspond with Basic Plan  Camparisons.
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I.

3.3.1 OOST BENEFITS - OOMPARISCN,I.A.1.(a)

Eastern Coal (Both Plants), i =
3/4%,    n= 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 Biriget-1979 15,867,845 2,818,635 186102,045
Cost Sharing

DOE -0- -0-              -0-

Legisl. -0-         · -0- -0-
Total Cost Sharing -0- -0- -0-

loan (U. of M.) $15,867,845 $2,818,635 $18,102,045

Capital Recovery 1,607,255 285,500 1,833,555
1.Depreciation 1,001,430 78,700 1,063,810
Total Owning $ 2,608;685

-

$ 364,200 $ 2,897,365

Operating Expenses
(End of 1981)
Insurance .$ 9,408        $ 2,180 $    39,200
Purchased Utilities 343,904 7,000 381,424
Administration 99,000 24,800 132,000

Labor, Supplies,Maint. 983,076 38,720 1,625,662
2Fuel,Community 5,364,296 -0- 5,364,296
3Fuel,T-G -0- -0- 398,708
4Ash handling &landfill 74,940 -0- 80,478
7Turbine Steam Purch. -0- . 731,181 -0-

Total Operating Expense $6,874,624 $803,881 $ 8,021,768

Gross Owning & Operating
(End of 1981) $9,483,309 $1,168,081 $10,919,133

Gross Production Expense

Steam,$/1000 lbs. 4.7298            -                5.4459

Electricity,$/kwh -0- .0288

5community Steam Charge 4.7298 5.0819

Revenue (Steam)
a. Community Usage $8,562,379             -          $ 9,198,594
b.    Coirmunity   Line   Loss      644, 651 692,550
c. Blowdown Allocation  276,279             -              296,807
d. T-G Steam -0-              -              731,181

Total Steam Revenues $9,483,309 $10,919,132

Revenue (Elec. Gen)
(End of 1981)

a.Capacity                 -           $  569,463              -
b. Energy                  -           $  567,924              -

Total Elec. Gen Revenue $1,137,387
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Gross Plant Income $9,483,309 $1,137,387 $10,919,132

* Plant Cash Flow -0-
( 30,694) -0-

(one year operation)

6Const. Cash Flow (Debt)2,957,350 525,320 3,373,741(1979 through 1980)

Net Plant Cash Flow
at end of 1981 (2,957,350) (556;014) (3,373,741)

CzRh Flow Deficit
at end of 1981 (2,957,350) (556,014) (3,373,741).

Cash Flow Deficit
at end of 1983
(3 year operation (6,816,368) (614,402) (7,776,107)for demonstration)

Net Cash.Flow 7,776,107
Difference 614,402

8,390,509
-6,816,368
1,474,141

The cogeneration plant  will   lose $1, 474,141  per  year  ·over the normal plantexpansion.

* Parentheses indicate an amount less than zero.
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Notes (I.A.1(a))

1.       Depreciat ion Basis: Sinking   Fund   - 7% return
Average Plant Life 20 years - no dispersion

Normal Plant ·Expension Basis: $35,867,845 (see Appendix)
Levelized Annual Payment: 1,001,430

Turbine-Generator Basis: $ 2,818,635  ·
Levelized Annual Payment: 78,700

Oogeneration Expansion Basis:  $38,102,045
Levelized Annual Payment: 1,063,810

2.  Coal Consumption - 1981

Nonmal Plant Expansion: 8890
Eastern Coal:  109,939 - 10,888 ( 12726) 102,333

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

Grid ICES
Eastern Ooal:  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

=   132. 956( 105lbs.
(1385-220)

4.  Ash Handling and Tandfill·- 1981

Nonmal 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              = $4.72975/1000 lbs.
(1,810,324 + 136,297 + 58,143)

Grid ICES
$10,919,133 - 731,181 = $5.081186/1000 lbs.

(1,810,324 + 136,297 + 58,413)

6.  i=5 3/4%  n=2
Present Worth of Series = 1.84
1.84 x $1,607,255 = $2,957,350

7.  Turbine Steam charge = (Gross Owning & Operating Steam Side)
Turbine Heat KWh x Annual KWh

X(
Tons Coal x Btu/lb. x 2000    

4619 x 40,566,000
= ($10,919,132) (                      )109,939 x 12726 x 2000
= $731,181
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A.      SIRPLE  OOST REI\1EFIT ANALYSIS

18102045 + 2818635 - 15867845I.  Payback Period =
(-30694)

= none (0)

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 fram the pool.

g                     ..

31



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 shawn in the Section 3.4.

This analysis goes beyond Sirrple Cost Benefit because the time
effects of money costs and other inflationary factors are
taken into account.

Total PW of Costs = PWF X Annual Cost

Summary of Present Worth Factors 1

Insurance                          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

Nonmal Plant Expansion

CER = 503 (9408)+.1(343904)+.08(99000)
+ .0698(983,076)+.07399(5,364,296)

+ .07(74940)] + 6,874,625

CER =  8.14%
1 + .0814a= = 1.0231 + .0575

15
PWF = 1.0226 (1.0226  -1)  = 18.07

1.0226-1

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

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

1 See Section 3.4 for calculation  of Present Worth Factor at
5 3/4 %, 15 year arnortization .
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I.    PRESENr WOImI OF 15 YFAIi I.ONG 11·:RAI CDSTS

Normal Cogeneration Expansion
Cost Item PWF Exp. PWF Elec. Gen. PlNF 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-Cammunity 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

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

$13,089,450
14,570,538

$27,659,988
-13,015,926
$14,644,062
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I I. 111•:NEFI'l'-']n-(108'1' IlATIO (LIME CYCLE)  -.TUrAI, COGENFRATION

By definition:

Benefit-to-Cost Ratio= Total 15 year 0&M Savingh
Incremental Capital Cost

(.

$14,644,062B/C Ratio=
$18,102,045 + 2,818,635 - 15,867,845

B/C Ratio= 2.898

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

B/C Ratio= $14,570,538
2,818,635

B/C Ratio= 5.169

IV.  PAYBACK PERIOD (TURBINE GENERATOR)

Payback Period   =    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= -$30,694

The combined escalation rate (CER) between the two alternatives
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(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 something is losing money, namely
the turbine generator.

loo  2,818,635
(1.04 6-1)   +   1 n= "8 l(1.0426)(-30694)

Log 1.0426

n= Log of a negative number
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..,

V:  RETURN ON INVESTMENT

Total 15 year Savings (Future Worth) =

r          15· 1,
S(1+CIR)   L (1+CER)      -1J

CER

Since there are no savings, the Rate of Return on the
Investment  = 0.

1
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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.      Exa hination  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 6ff.until the 18th
year.   Considerable cash flow problems would.result if this plan was used.
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78/03/13

COST COMPARISON I.A.1(Al FASlERN COAL VS EASTERN COAL AC COST SHARING

ALL  LOANS ·APORTIZED  IN  15  YEARS  AT  5.75  PEACENI  EFFECTIVE  ANNUAL  RETURN..
REvENUE REQUIREMLNT -bASED UPON FULL CONSTRUCTION HUDbET ESCALATED AT 7.0 PEACENT PER YR  AO/ JAN. 1778 TO JAh. 1981
DEPPECIATIOK 511*KINQ FUNO ACCUMULATED AT 7.0 PLHCENl.
PRESENT •ORTH CALCULATED USING 5.75 PERCENT

NORNAL EAPANSION TURBINE-GEN COGEA-STEA/ SIDE IUTAL CO9EN'.TOTAL CAPII0L BUDGEI tOOLLARSJ -- 15867865 2818635 ..     le102045    ..   ..  _ 209206.09__ _

C
INTERNAL-PATE OF BETUPN (PERCENT;             0           -1.00                 0             -1.00

;O

CUMULATIVE_NEI _CASM  FLOWS..Awf  PE,FSFNT WARTH .78/03/13

0----------------------------COGENERATICA PLANT-------0-0---0-.._-0--0-0--0.

AORMAL PLANT EXPAP. SION_ .TURBINE - GENERAIOR __.-. __. __ STEAM. SIDE___.__ _-.. ToleL_PLANT
PRESEAT PRESENT pHESENT PRESENTCO CUM. NET  ORTh OF CUM. NET *ORTM OF CUM. NET •OATH OF CUM. NET .OMTH OF-3 YEAR CASH FLOW CASH FLOW CASH FLOW  CASH FLO• CASH FLON CASH FLOW CASM (CO•  CASH FLON

-1--- -  ...--1607215--1519825.--_-_..   ..285493.  .._-269969- _- _ -1833511 ._ -1733817_ -21190.04.__,2003786
2 -3214429 -2957011 -579985 -525259 -3667022 .3373360 -4238007 -38986193 -3214429 -29570 -

-601668 -551205 -3667022 -3373360 -4268696 -3924564
4 -3214429 -29570 -632351 -575739 -3667022 -3373360 -4299373 -3949099
5.- -3214429 -29570 - -663034 -5989.0 -3667022 -3373360 -4330066 -39722996 -3214429 -29570 -693717 -620879 -3667022 .3373360 -4360740   -399•2387 -3214629-_-29570 .7244OL- -641025.--- -3667022_--3313360 _.74391423___-40149848 -3214429 -29570 -755084 -661243 -3667022 -3373360 -4422106 .40346029 -3214429 -29570 -785767 -679794 -3667022 -3373360 -4452784 -4053154
10 .3214429 -29570 -816450 -697337 -3667022 -3373360 -4483472 -4U 70696
11 -3214429 -29570 .847133 -713926 -3667022 -3373360 -4514156 -4087285
12 -3214429 -29570 -877816 -729612 -3667022 -3373360 -4544836 -410297213 --.-3214629.-_-29570._- -908499..__.-7444*h -7AA/n)2 -3,7, An -457552/    -41 11896
14 -3214429 -295701 .939182 -758474 -3667022 -3373360 -4606204 -4131833
15 -3214•29 -295701 -969865 -771738 -3667022 -3373360 -4636887 -414509816 -3214429 -295701 -592278 -617379 -3667022 -3373360 -4259306 -3990739
17 -3214629 -295701 ' -214691 -471414 -3667022 -3373360 · -3881713 -384477318 -3214429 -295701 162897 -333385 -3667022 -3373360 -3504126 .3706744
19 -·--3214429 -- -29570, .._540484--202861 - -3661022_ -3373360 -3126538.-35_76220
20 -3214429 -24570 918071 -79434 -3667022 -3373360 -274895i -3452793
21 -3214•29 -29570: 1295658 37282 -3667022 . -3373360 -2371364 -333607722 .3214429 -295708* 1673246 147052 -3667022 -3373360 -1993776 -3225708



78/03/13

COMPARISOA 1.A.liA3 WIIVERSITY NORMAL PLAhT EJIPAASION .EaslERN COAL NO COST SHARIhG

DEPREC. TOTAL GROSS
TCTAL SlhzING --TOTAL -. LABOR COAL TOTAL ASM TOIAL 0•N  •      -
LCAN FUND 0.,dING PUHCD. SUPPLIES CONSUMP FUEL LANDfILL OPER. OPER.YR PRINCIPLE IATEREST P.T PMT EXPENSE INS• UTlL. ADMIN. YAINT. TONS EAFENJE LAWLNSE EXPENSE 1000 S

1 69•813 9124<1 1697215 0 1607215 0- -   0        0         0        0         0       0-        0   16072 734765 B72449 1607215 0   1607215       0        0        0         0        0          0       0         0.16073 777814 830200 1607215 1001430 2608645 9/ne 343904 99000 983076 102333 5364296 7•9•0 087462* 9483
821693 - 789522 1607215 1001•30 -  2600645   -  9400 ' 34390• 99000 _ 983076...„ 102333    53642¥6. _.. 74640 . _ 687•624_ 9483_5 868942 738275 1607215 100'430 260•645 9406 3•390• 99OOO 983076 102333 5364296 7•440 687•624 94836 9189.4 688311 16 7215 100·430 26086•5 9408 343904 99OOO 983076 _02333 53642*6 74940 687•624 94837 971741 635474 1607215 100 430 2608645 940a 3•390. 99000 983076 02333 5364296 7•940 6874624 9•83

8 1027616 579599 1607215 100 .30 2608645 9400 343904 99OOO 983076 02333 5364296 74940 6874624 94830  9 1086704 520511 1607215 100 430 2608645 9*el 343904 99000 983076 02333 5364296 74940 6874624 9•83
10 - 1149189__ 458025 1607215- 100.430 -_ 2608645 _._9400 343904 __ 99000 983076 _ _02333 5364296_1.74940._6*74624_..9483
11 1215262 391947 16n7215 100 430- 2608645 9.OB 3•3906 99OOO 983076 02333 5364246 7•940 687•62• 9483'

12 1285146 322O69 16C 7215 100 430 2608645 9408 343904 99000 - 983076 02333 5364296 .74940 687•624 9483
13 13590•2 248173 1607215 100 430 2608645 9408 343904 99000 983076 02333 5364296 74940 687•624 9483
14 1437186 170028 1607215 100 430 2608645 9408 343904 99000     . 983076 02333 .5364296 74940 687•624 9483
15 15]9825 87390 1607215 100 430 2608645 9408   343904    99000

*U,983076 02333 5364296 749.0 6874624 948316 ---  -0-----0- -.- .._..  0.-_100 430-- 1001430.-_._94oe_    3•3904._ . 99000 ..:,.993076 _.  _02333  _.  5364246--3.i.Y•0._.687•624- 7876.___  -
17         0         0         0   100 430 1001430 9408 363904 99000 983076 O2333 5364296 74y40 6874624 7076
18         0         0         0   100 430 1001430 940. 343904 99000 983076 02333 5364296 74940 6874624 7876
19         0         0         0   100 430 .1001•30 9408 343904 9900O 983076 02333 5364296 7•940 6874624 7876
20 0        0         0 1001430 1001430 9408 34390• 990OO 983076 o2333 5364296 74940 6874624 7876
21         I         O         0 1001430 1001430 9408 343904 9900O 483076 02333 5364296 7•940 687•624 7876
2'                 r                 0                 0      1*0 430- 1001430----9408-..3•Jeal -99000-_983016_   02333.....5964296__14940._.4814624__7876-
SUM 15867845 2240373 24108218 20028600 44136818 188160 6878080 1980000 19661520 107285940 1498800 137492•80 181629: PW 98555/0 6012335 15867845 lu.82925 26350770 96483  3599972 1036328 10290796 56153215  784•69  71963262  98314

POOL TOTALSTEAD# CO./. LINE GROSS COMM. ELEC. POOL
-- GEN--*- METERED  --   LOSS  - COMM-.-- COSI--JOTAL- GEN.--.STEAM ELECT. €AERGY CAPACITY FLECT. D•F 1 NFT

BLOWDN USAGE BLOIDN USAGE ; PER STEAM 100OS EAPENSE COST REVENUE REVENUE WEVERUE CASM PRESENTTR 1000LBS l OOOLBS 1OOOLBS 1000LBS 1000LB REVENUE R.. FOR T-0  5/KIN ECREDIT) (CHEDITJ (CREDITS) FLO• . _  WORTM
1 0 0 0 0 0 0 0 0           0             0 6 0 -1607215 -1519825
2--        O              0            .0           .   0 - 0 0 0 00 O 0_    -    0 -1607215 -14371863 2005034 8 0324 194710 2005034 4.730 9483269      0        0      0       0        0         0         0         0-4- -2005034-- .8 032*.--19•110....200503--_•.130-_3483269__ 0 0 0 0 0 0  O n5 2005034 8.0324 194710 2005034 4.730 9483269 0 0 0 0 0 0 0 06 2005034 8 0324 194710 2005034 4.730 9483269 0 0 0 0 0 0 0 07 2005034 8 0324 194710 2005034 4.730 9483269  ·   O        0      0       0        0         0         0         08. 2005034 8 0324 194710 2005034 4.730 9483269 0 ,0-0- 0 0 0 0 09 2005034 8 0324 194710 2005034 4.730 9483269          0             0          0            0              0               0               0-               O8,0-- 'roco,A .8 032A 10&710 '00503. .-730 04*320'9  0   0 0  0   0   0_.- O   n

11 2005034 18 0324 194710 2005034 . 4.730 9483269   · O 0 0 0 0 0 0 0
12   2005034 8 0324 194710 2005034 4.730 9483269      0      ' 0      0        0         0          0          9 „ .013 2005034 .8 0324 194710 2005034 4.730 9483269 0 0 0 0 0 0 0 0
14 2005034 8 0324 194710 2005034 ..730 9483269 0 0 0 0 0 0 0 015 2005034 8 0324 194710 2005034 4.730 9483269      0        0      0       0        0         0         0         016__2005034 .8. 032• .  .-19•710--2005034_-3.928_._ 1#17*04•              O                   0              0                n                   0                     0                     0                     n
17 2005034 8 0324 19•710 2n05034 ·3.928 7876054    - O 0 0 0 0 0 0 018 2005034 8 0324 194710 200503• 3.928 7876054 O'00000  0  019 2005034 e 0324 194710 2005034 3.928 7876054      0        0      0       0        0         0         0       ·020   2005034 -.  8 0324 194710 2005034 . 3-928 7876054         0            0         0           0             0              0              0              021 2005034 8  0324 :194710 2005034 3.928 7876054      0        0 0 0    0   . .0    0    07, '00403A -£0324 lea710 200403• ,-e28 7",ens.      O         0      0        0         n          O          0        -n

SUN 40100680 36206480 3894200 •0100680 178414869               0              0        0         0 -3214429 -2957011PW 20988609 18950392 2038216 20988608 95357021               0              0        0         0  -2957011  -2957011



78/03/13
COIPARISON 1.A.1(A) TLRYINL-GENERATOR SIOF OF COD[AEHATION PLANT EASTERN COAL NO COSI SHARING

DEPREC•
" 

TOTAL GROSSTCTAL Str,KING TOTAL                · -      _ LABOR COAL TOTAL...  ASM   . TOTAL OWN •LCAN FUND 0*NiNG Pu*CM SUPPLIES CONSUMP FUEL LAAOFILL OPER. OPER.c   YR PRINCIPLE INTEPEST P/T PMT EXPENSE 1 Ns. UTiL. ADMIN. MAINT. TONS LAPEN&E EXPENSE EXPENSE 1000 S1 123421 162072 225493 0- 285493   0    0    0    0    0    0   0    0  2852 130518 154975 2e 5493 0    285493       0        0        0         0        0         0       0         0    2853 138822 147470 225493 78700 - 364193 21AO 7004 24800 38720        0         0       0 803878 '168-4- -145959- 139534 285•93.---. 78780 ... -364193...  2180 - .--3000- 2•800.... 38720 - - .0 -. _...0  __ _ 0.__ 803878 168   ...5 „154351 13119- 265/93 78700·.. 364193 2180 7O00 24800 38720        0         0       0 803878 168C  6 163227 122266 225493 78700 _ 364193 -2180 7000 24800 38720        0         0       0 803878 .1687 17261·2 112880 2254.93 78700 · 3641.93 2180     7000 24800 38720        0         0       0 803878 1681 8 182537 102955 285493 78700 -- 364193 2180 24800 38720        0         0       0 803878 1680 9 193033 92459 2e5493 78700 364193 2180 7000 24800 38720        0         0       0 803878 16810 --. 204133 81360 285443  . --7p 700.- -36•193  . 2180 -   7000 ·- 24800 38720 - .O. - -  ...--.   O-.-.--O._...  803878.-._168.._-11 215870 69622 225493 78700 364193 2180 7 O 0O 24800 38720        0         0       0 803878 16812 228283 57210 285493 78700 364193 2180 7 O00 24800 38720        0     - 0 0 803878 168·13 241469 44083 285493 7p700 364193 2180 7000 24800 38720        0         0       0 803878 16814 255290 30202 285493 78700 364193 2180 7000 24800 38720        0         0       0 803878 -16815 269969 15523 2e 5493 78700 364193 2180 7000 24800 38720        0         0       0 803878 116816-- -·· -O -.-- 0 ...--- -. 0-     - 78700-- 78700 21841... _.7000- ·- 24800 .- 38720.-   . _ .O . _....   0...   -4_ _.- 681100- --·759-__17         0         0         0 78700 78700 2180 7 O 0O 24800 38720        0         0       0 681100 75918         0         0         0 78700 78700 2180 7000 24800 38720        0         0       0 681100 75919        0         0         0 78700 78700 2180 7000 2•800 38720        0         0       0 681100 75920         0         0         0 78700 78700 2180 7000 24800 38720        0         0       0 681100 75921         0         0         0 78700 78700 2180 7000 24800 38720        0         0       0 681100 75922         0         0         0 70700 76700 2180.-  -. 7005 .- .24800--- 38720 4- -  -· --· 0 0 6Al,00 740
SUM 2818635 1•63753 42823BB 1574000 5856388 43600 140000 •96000 77•400                   0       0 15218107 2107•e p. 1750653 1067982 2818635 823828 3642463 22820 73276 259605 405319                  0       0 8116003 11758CD

STEAM COM/. LINE GROSS COMM. ELEC. POOL TOTALFOOLGEN.  4 --  -- BETEREO- -  - LOSS-L -·COMM..__ .COST-_ TOTAL-- GEEr-·- STEAM_ ELECT. EAERGY  CAPACITY_ _ Fl FrT. NFT NETBLOWON USAGE FLOWDN USAGE i PER STEAM 10005 EXPENSE COST REVENUE REVENUE REVENUE CASH PRESENTYR 1000LBS l OOOLeS 1000LBS 1O00LBS 1000LB REVENUE MWI FOR T-G  $/KIH (CkEDIT) (CREDI I (CREDITS) FLO• WORTH
          0          6         0          0       0         0      0        0      0       0        0         0

-285493 -2699690 0 0 0 0 0 0 O      0       0        0         0   -285493 - -2552903         0          8         0          0       0         0 40566 73.178 .0288 Se 7924 569463 1137387 -30683 -259454               0                 0                0                 0            0·               0..40566-- -13 .178.-..028.8   587924- 569461-_1'37381-_-30683 .-2•535.-_SOO         O          0       0         0 40566 73 178  .0288  Se 7924 569463 1 37381 -3u683 -232006         0          0         0          0       0         0 40566 73 178  .0288 567924 569463 1 37387 -30683 -219397 0          0         0          0       0         0 40566 73 178· .0288 567924 569463 1 37387 -30683 .207468   0    0    4    0   0 0 40566 73: 178 .0288 567924 569463' 1 37387 -30683 -196189         0          0         0          0       0         0 40566 73 178 .0288 567924 569463 1 3738t -30683 -1855110             0              0             0              0          0             0   40566--73 118.-..0288-56.7924.-- 569•63_.1.37381.--30.:83 -1754311         0          0         0          0       0         0 40566 73 178 .0288 Se 7924 569463 1 37387 -30683 -1658912        0          0         0          0       0         0 40566 73 178 .0288 567924 569•63 1 37381 -3068'3 -1568713         0          0         0          0       0         0 40566 73 178 .0288 567924 569463 1.37387 -30683 -1483414        0          0         0          0       0         0 40566 73.178 .0288 5/7924 569463 1.37381 -30683 -1402715         0          9         0          0       0         0 40566 73 178 .0288 567924 569463 1 37381 -30683 -13265
IA                               c              n                n           n        ·   'n

.0566_ 608400 . .0187._ Se 7924  -569463_.1.37381...._117581___15435917                    0         0          0       0         0 40566 608400 .0187 567924 569463 1 37387 377587 14596618         0          0         0          0 ·0 0 40566 608400 •0187 567924 569463 1_37387 377587 13802919         0          0         0          0       0         0 40566 608•00 .0187 567924 569463 1.37387 . 377587 13052420  .       o           n          0           0        0          0 40566 608400 .0187 527924 569463 1_37387 377587 12342721         0          0         0          0       0         0 40566 608400 .0187 567924 569463 i 37387 377587 11671622    0    8    0    0   0    n Ari566 AORAnn ,Alll Sh792• 569463_ 1 1738.1 311581    110370
SUM 0            9 0 0-              0 13764107 11358480 11389260 227477•0 1673246 147652pl         0          0         0          0                 0 7354982 59•5003  5961114 11906117 147652    147652



78/03/13

CO/PARISOA I.A.1(A) STEAP SIDE OF COGENERATION PLANT EASIERN COAL 140 C051 SHARING

DEPREC• TOTAL GROSS
TCTAL SINKING -..loTAL           _   .._     _ _. _... LABOR COAL ICTAL-      ASM TOTAL OWN •
LCAN FUND O.NiNG PUNC, SUPPLIES CONSUIP FUEL LAAot/LL OPLR. OPEk.

YR PRINCIPLE INTEREST P,1 PMT ExPLNSE 1NS. UTIL. ADMIN. MAINT. TONS LAPEASE LAPENSE EAPENSE 1000 S
1 792643 1(4OR68 18335- 0   1P3351        0        0        0         0        0          0       0         0   1833
2 A3822O 995291 18335 0   183351        0        0        0         0        0          0       0         0   1833
3 886418 947093 l A 335 -0638.0 2H9732 39200 3•142• 32000 1625662 109939 5763004 MO•78 8021768 _09194.--- 937381 - 896124 18335 r638 0 289732- 39200 38142• 32000 1625662 109939 5763094 - 80478 _ 8021768 _0919 -

5 991287 842224 18335 .   _C 638 0 289732 39200 3Q 142• 32000 1625662 109939 5763004 80•78 6021768 0919C  6 1048286 785225 18335 0638 0 289732 39200 38142• 32000 1625662 109939 5763004 80478 8021768 0919
7 1108562 724949 18335 w638 0 269732 39200 381424 32000 1625662 109939 5763004 Bu•78 0021768 0919
8 11723,5 661206 18335 . 0638 0 289732 39200 381•24 :32000 1625662 109939 5763004 80478 b021>768 09190  9 1239712 593799 18335 0638 0 289732 392 o O 3RI424 32000 1625662 109939 5763004 80•78 8021768 0919

M -- 1310996- 522515-- 18335 -  - 0638 0---289732 39200 38142• 32000 1625662 109939.-  5763004__80478_ b021768.   0919
11 1386378 447133 18335 0638 0 289732 39200 381•2• 32000 1625662 109939 5763004 80478 8021768 0919
12 1466495 367416 18335 3638 0 289732 39200 381424 32000 1625662 109939 5763004 80478 0021768 0919
13 1550395 283116 18335 0638 0 269732 39200 381424 32000• 1625662 109939 576300• 80478 6021768 0919
14 1639543 193968 18335 0638 0 289732 39200 361424 32000 1.1625662 109939 5763004 80478 8021768 0919
15 1733817 99694 18335.- :638 0 2897321 39200 381424 32000 31625662 109939 5763004 00•78 0021768 091916-----_.---.---- +_ -   -0 -   0638 0- 1063810 --39200- -381424- 32000 1625662 109939 5763006   - 80•78__ 8021768_   9085 -----
17        0 0 0    0638 0 1063810 39200 381*24 32000 1625662 109939 5763004 89478 8021768 9085
18         e         O         0    0638 0 1063810 39200 381424 32000 1625662 109939 5763004 80478 8021768 9085
19         0         0         0    0638 0 1063810 39200 381424 32000 1625662 109939 5763004 60*78 6021768 9085
20         0         0         0    0638 0 1063810 392O 0 38142• 3200O 1625662 109939 5763004 80•78 8021768 9085
21         0         0         0    0638 0 1063810 39200 381424 32000 1625662 109939 5763004 e 0•78 8021768 908522          r          0          0     0638 0-..- 1063810--39200-- 381*24 32000-.1625662.-..109939_.. 5763004 .._ e 0478_    602176*1__9085_
SUM 18102045 9400621 27502666 21276200 46778866 784000 7628480 2640000 32513240 11526O0UO 1609D60 160435360 209214
P. 11243170 6858875 18102045 11135916 25237961 410344 3992730 1381770 17017358 60326073  842•40  83971515 1132090

STEA/ COMM. LINE GROSS COMM. ELEC. POOL POOL TOTAL
--- -GEN.-4-- -  METEREF···--LOSS- •·    -- COMM-  COSS----TOTAL.-   GEN.. -   STEAM ...ELECT.  EhERGY. CAPACITL- ELECT.-- -hEI MET-- __

BLOWON USaGE BLOdON USAGE S PER STEAM 10005 EAPENSE COST REVENUE REVENUE WEVENUE CASM PRESENT
VA 1000LBS 1000LBS 1000LBS loOOLBS 1000LB REVENUE K.M FOR T-6 5/K H (ChEDITj (CREDIll ECREUITS.  FLO• •ORTM
1          0           0          0           0       0          0       0         0      0       0         0          0 -1833511 -1733817

3. 2005034
0 00 O-   - -     0. -1833511 -1639543

18 0324 1947 0 2005034 5•081 10919089      0        0      0       0        0         0         0         0
4 2005034 :8 0320 9'7 0 200503& 5,001--109]OOM.      0        0      0       0        0         a         n         n
5 2005034 18.0324 947 0 2005034 5.081' 10919089      0        0      0       0        0         0         0         0
6 2005034 18 0324 947 0 200503• 5.081  10919069      0        0      0       0        0         0         0         0
7 2005034 le 0324 _947 0 200503• 5.081 10919089      0        0      0       0        ,0         0         0         0
8. 2005034 18 0324 .947 0 200503• 5•081 10919089      0        0 0 0 0 0 0 0
9 2005034 18 032• -947-0 2005034 5.081  10919069      0        0      0       0        0         0         0         0

10 2005034 :9 032# OA' 0 2005034 5.001-4049nMO           O               0           0             0                0                 0                0          ._-0-
11 2005034 18 0324 947 0 2005034 5.081 10919089      0        0      0       0        0         0         0         0
12 2005034 18 0324 947.0 2005034 5.081 30919089      0        0      0       0        0         0         0         0
13 2005034 18 0324 947.0 2005034 5.081  10919089      0        0      0       0        0         0         0         0
14 2005034 18 0324 947 0 .2005034 5.081 10919089      0        0      0       0        0         0         0         0
15 20CS034 18 0324 947 0 2005034 5.081 10919089 O 0 0 0 0 0 0 016--2005034-18  0324--- -947-0- 405034_ •."R eORSE./R O 0--I--0               0                 8                   a                  n                   n
17 2005034 18 0324 947 0 2005034 4.228 9085578      0        0      0       0        0         0         0         0
18.- 2005034 18 0324 947.0 2005034 4.228 9085578      0        0      0       0        0         0         0         0
19 2005034 le 0324 947 0 2005034 41228 9085578      0        0      0       0        0         0         0         0
20 2005034 18 0324 947 0 2005034 4.228 9085578      0        0      0       0        0         0         0         0
21 2005034 18 0324 1947 0 2605034 4.228 9085578      0        0      0       0        0         0         0         0
2, '005034 18-0324  ' 19.7 n '005034---,+22R gOH5578      0        n      0       0        0         0         0         0

SUM 40100680 36206480 3894200 40100680 205547204    .           0              0        0         0 -3667022 -3373360
P. 20988608 18950392 2038216 20988608 109836117               0              0        0         0 -3373360 -3373360



78/03/13

CO 'PAHISOA I.A.1(A) TOTAL COGLNLEATiOh PLANT EASTERN COAL NO COST SHARING

DEPPEC. TOTAL GROSS
TCTAL SIAMING TOTAL
LCAN

LABOR COAL 10TAL ASM TOTAL OWN •
FUND 06NING PUNCH SUPPLIES CONSU P FUEL LANUEILL OPER. OPER,YR PRINCIPLE INTEREST PVT PIT EAPENSE INS• UTl L. ADMIN. MAINT. TONS LAPEAbE LAPENSE LAPENSE 1000 S

1 916165 1202939 21140'4 0   2119004       0        0        0         0        0      '0 0 0   21192 968738 1150265 2119004 0'  L1190O•       O        0        0         0        0         0       0         0   21193 ,·2•441 1.94563 21 Yon• 1-42510 32615]4 41380 38B42• 156800 166•382 109939 5763004 80478 8825646 20874 ..,63346 1035658 2 .900• 1.425.0 3261514 41380 38¤424 156800 1664382 109939 5763004. . 80478__ 8825646_ . 2087
C. 6 211513 907491   2 900• 1 425 0 3261514 41380 388424 156800 1664382 109939 5163004 80•70 8825646 2087

5 145630 973365 2 9004 1 425 0 3261514 41380 388426 156800 1664382 109939 5763004 00•78 0825646 2087
7 281175 H37829 2 9004 1 425 0 3261514 41380 388424 156800 1664382 109939 576300• 80478 8825646 20878 35•842 764161 2 9004 1 425 0 3261514 41380 38•424 156800 1664382 109939 5763004 80•78 0825646 20870 9 432746 686258 2 9004 1  425 0 3261514 41380 388424 156800 - 1664382 109939 5763004 80478 8825646 208710 ·- .515128 603875 2 9004 1 425. 0- 3261514 __ 41380- 388424 156800 1664382 -- 109939 5763004.._ 80478__8825646    .2087._

,
111

6(,2248 516755   2 9044 1 425 0 3261514 41380 388424 156800 1664382 109939 5723004 80478 6825646 2087694378 424626 2 9004 1 425 0 3261514 •1380 388426 156800 1664382 109939 5763004 80478 8825646   208713 7918:,4 327199 2 9004 1 425 0 3261514 41380 38842• 156800 1664382 109939 5763004 80•78 8825646 208714 .894833 224171 2 9004 1 425 0 3261514 41380 388.24 156800 1664382 109939 5763004 80478 8825646 ,208715 20037ee 115218 2 -9004 1  425 0 3261514 41380 388424 156800 1664382 109g39 5763004 80478 8825646 1208716 --·-O -·    ---O ·-· ·---  C   1-425 0- 1142510..- •1380 388424 156800 . 166•382 _. 109939_. 5763004._ _80478._ 8702868.-_ 9845
17         C         0        0   1 425 0 1142510 41380 388424 156800 1664382 109939 5763004 80478 8702868 9845
18         0         0        0   1 425 0 11•2510 41380 388424 156800 166•382 109939 5763004 80078 8702868 9845
19         0         0        0   1 425 0 11•2510 •1380 388424 156800 1664382 109939 5763004 80478 8702868 9845
20         0         0         0   1 425 0 11•2510 41380 388424 156800 1664382 109939 5763004 80•78 - 8702868 9845
21          0         0         0   1.425 0 1142510 41380 388424 156800 166•382 109939 5763004 80•78 0702868 9845E----  - .0 ---- .-4 -- -- . 0 -- ld.2540.- 1142510 .41380. _388424 156800 166•382 109939.j. 5763004._80478-_.6702868._  9845__... _
SUM 20920680 10864374 31785054 22850200 54635254 A276OO 7768480 3136000 33287640 115260080 1609560 175653467 230288PW 12993823 7926857 20920680 ]1959745 32880425 433164 4066005 1641376 17422678 60326873  842f•O  92087518 124967

STEAP COMMI LINE GROSS COMM. ELEC. FOOL POOL T 01 AL-. GEN. .... .-.-METEREM LOSS.•--COVM.-___COST- .. ._TOTAL GLA. _ . STEAM ELECT..EAERGY _CAPACITY _.ELECT.1-_ NEI__. -- ..NEL. __BLOWDN USAGE BLOIDN USAGE S PER STEAM 10005 EXPENSE COST-REVENUE REVENUE MEVENUE CASM PRESENTYR 1000LBS
, 1000LBS 1000LBS 1000LBS 1000LB REVENUE KWH FOR T-G  $/KIH (CREDIT) ICREDIT, (CREDITSI FLO• WORTH

1         0          9         0          0       0         0      0        0      0       0        0         0  -2119004  -20037862 0 0 0.0 O 0      0        0      0       0        0         0 -2119004 -18948333   2005034 810324 1947 0 2005034 5.081 -0919089 40566 731178 '.0288 567924 569463 1137387 -30683 -259454---2005034.- -. 810324---19•7-0-.--2005014 9.081- 09190UL_40566-31178.._.02881-·St7924._569463_ ..1137389 -3 03 -24535__5 2005034 810324 19•7 0 2005034 5.081 0919069 40566 7311780..0288. Se 7924 569463 1137387 · -30683 -232006 2005034 810324 1947 0 2005034 5.081 0919089 40566 731178.r.0288 567924 569463 1137387 -30683 -219397 2005034 810324 1947 0 2005034 5.081 0919089 40566 731178 .0288 56792• 569463 1137387 -30683 -207468 2005034 810324 1947 0 2005034 S.081 0919069 40566 731178  .0288  Se 7924 569463 1137387 -30683 -196189 2005034 810324 1947 0 2005034 5•081 0919089 40566 731178 .0288 567924 569463 1137387 -30683 -189SitO-.- 2005034.--  .810324--_.-1947 L._.2005034._ 5.081 ...  0919069...40566__.1311.78._.-0288_. 587924_-569463_.1131307       ,30hn___--175*3.--11 2005034 810324 1947 0 2005034 5.081 0919089 40566 731178 .0288 567924 569463 1137387 -30683 -1658912 2005034 810324 1947 0 2005034 5•081 09190 I19 40566 731178 .0288 567924 569463 1137387 -30683 -1568713 2005034 810324 1947.0 2005034 5.061 0919089 40566 731178 .0288 567924 569463 1137387 -30683 -1483414 2005034 810324    1947 0 2005034 5•081 0919089 40566 731178 .0288 Se 7924 569463 1137381 -30683 -1402715 2005034 810324 1947 0 2005034 5.081  _0919069 40566 731178 .0288 567924 569463 1137387 -30683 -1326516 _ 2005034.---· 810324---_19•7_0.-- -2005034-4.228._.90bs578._.40566.   608400_..0182-_.567924___569•63._113738L-31150Z    _15Als.t__-17 2005034 810324 1947 0 2005034 4.228 9085578 40566 608400 .0187 567924 569463 1137387 377587 14596618 2005034 810324 1947 0 2005034 4.228 9065576 40566 608400 .0187 567924 569463 1137387 377587 13802919 2005034 810324 1947 0 2005034 4.228 9085578 40566 608400 •0187 567924 569463 1137387 377587 13052420 2005034 810324 1947 0 2005034 4.228 9085578 40566 608400 .0187 5€7924 569463 1137387 377587 12342721 2005034 810324 1947 0 2005034 4.228 9085578 40566 608400 .0187 567924 569463 1137387 377587 11671622 2nn5911 Ali"a 1947 n 2.n90'4 4.278 9085578_40566_  608400._.0187 5679,4 569463 1137387 377587    110370
SUM 40100680 36206480 3e94200 40100680 205547204 13764107 11358480 11389260 227•7740 -1993776 -3225708PW 2098866e 18950392 2038216 20988608 109836117 735•982 5945003  5961114  11906117  -3226708  -3225708



3.3.2 COST BENEFITS - COMPARISON I.A. 1(b)

Eastern  Coal vs. Western  Coal,   i=5  3/4  %  n=15  yrs

Normal Cogeneration Expansion
Plant

Expense Item Expansion
-

Elec.· Gen: Steam Gen.

Capital Budget-1978 $14,829,760· S2,634,240 $16,917,800
Escalated Budget-1979 15,867,845 2,818,635 18,102,045
Cost Sharing

DOE -0- -0- -0-
Legisl. -0- -0- -0-

Total Cost Sharing -0- -0- -0-

loan     (I.I.      of M. ) $15,867,845 $2,818,635 $18,102,045

Capital Recovery $ 1,607,255 $ 285,500 $ 1,833,555
Depreciation 1,001,430 78,700 1,063,810
Total Owning $ 2,608,685 $ 364,200 $ 2,897,365

Operating Expenses-1981
Insurance                $ 9,408 $ 2,180 $  39,200
Purchased Utilities 343,904 7,000 381,424
Administration 99,000 24,800 132,000
Labor, Supplies,Maint. 983,076 38,720 1,625,662
Fuel Community 5,364,296 -0- 3,044,041
Fuel Turbine-Gen. -0- -0- 226,253
Ash Handling & Landfill 74,940 -0- 92,160
1Turbine Steam Purch. -0- 562,101 -0-

Total Operating Expense $6,874,624 $634,801 $5,496,794

Gross Owning & Operating $9,483,309 $999,001 $8,394,159

Gross Production Expense
Steam,$/1000 lbs. 4.7297                -           4.1865
Electricity,$/kwh             -                 .02463

2Community Steam Charge 4.7297
Revenue ( Steam  ) 3.9062

a. Community Usage $8,562,379                 -       $7,071,482
b. Community Line Loss 644,651 532,403
c. Blowdawn Allocation 276,279 228,173
d. T-G Steam -0-                   -          562,101

Total Steam Revenues $9,483,309 $8,394,159

Revenue (Elec. Gen)
a. Capacity                  -               $569,463          -
b. Energy                    -                567,924          -

Total Elec. Gen. Revenue        -             $1,137,387          -
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Gross Plant Income   ' $9,483,309 $1,137,387 $8,394,159

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

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

' *Net Plant Cash Flow (2,957,350) (386,934)  (3,373,741)
at end·of 1981

* Parentheses indicate an amount whose value is less than zero.

.,
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Notes I.A.1(b)

1.  Turbine Steam Charge= ($8,394,159)
4619 X 40,566,000
157,377 X 2000/X 8890

= 562,100

2.  Cammunity Steam Charge

Nonmal Plant Expansion: $4.7297/1000 lbs.
$9,483,309
2,005,034

ICES:
= $3.9062/1000 lbs·.

$8,394,159 - 562,101
2,005,034
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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.

Payback Period =
Incremental Investment Flow

Annual Cost Benefit
(Including Cash
Flow Deficit

(18,102,045 + 2,818,635 - 15,867,845)+
for Construction) =

138,386

Payback Period = 36.5 years

II. Payback Period on Turbine-Generator

Total Investment
Payback Period = Annual Cost Benefit

2,818,635
=   138,386

Payback Period = 20.4 years.

I I I. Minimum Acceptable   Rate of Retultn    (MAR)

This method will campare the larger investment against the
smaller to ascertain if the incremental investment does earn
the minimiEn acceptable rate, in this case 5 3/4 EAR.  If the
calculated MAR exceeds the mininum acceptable   rate of return,
then the incremental inveStment is justified.

MinirrkEn Acceptable   Rate   =    5    3/4%, 15 years
CRF = Capital recovery factor

(18,102,045+2,818,635)CRF i +(5 496,794=634,801)-(8,394,159+1,137,387)15   '

= ( 15,867,845)CRF 1 115

+ 6,874,624 - 9,483,309

CRF   i      =   $   791,261_         .    . 15659715   $ 5,052,835

Fram Annuity tables for CRF = n=15i (1+i)n
(1+i)Ii-1   ,

12%
CP(F .14682

15

CRF
15

.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

ROI = X 100
Cost Benefit
First Cost

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

ROI   =  4.9 1  %

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

ROI = X 100
Total Cost Benefit
Incremental Investment

138,386=                  X 100(18,102,045+2,818,635)-15,867,845

ROI = 2.74 %

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

Total P.W. of 15 year Operative SavingsB/C Ratio - Incremental Investment

=   [(1+1)"-i 
i(1+i)

_ (1+.0575)-1-               15  =  9.87289
.0575(1+.0575)

Normal Plant Expansion PW of 15 year Costs

PW of 15 year Operating Expenses (67,872,407)
PW of 15 year Steam Incame 93,627,667

PW of 15 year $ 25,755,260

Cogeneration Expansion PW of. 15 year Costs

PW of 15 year Operating Expense (54,269,243)
PW of 15 year Total Steam Incame 82,874,608
PW of 15 year Generator Incame 11,229,297
PW of 15 year T-G Operating Expenses (6,267,320)

PW of 15'years ·

33,567,342      '

B/C Ratio = 33,567,342 - 25,755,268-
(18,102,045+2,818,635)-15,867,845

B/C Ratio = 1.55

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

B/C Ratio = 11,229,297-6,267,320
2,818,635

B/C Ratio = 1.76

46



B.  OOST 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 3.4.. 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.

Total PW of Costs = Present Worth Factor X Annual Cost

Summary of Present Worth Factorsl

15 years @ 5 3/4 %
Insurance 12.23
Purchased Utilities 30.97
Administration 17.78
Labor,Supplies,Maint 16.52
Western Coal 18.23
Eastern Coal 18.23
Ash Handling & Landfill 16.52

The Present Worth Factors for steam production expense and
electric production expense must be calculated.

Steam Production Operation CER=(fx)

Referring to the Cost Benefit Comparison I.A.1.(b).

Normal Plant Expansion

CER =    03(9408)+. 1(343,904)+.08(99,000)+.0698(983,076)
+  . 07399( 5,364,296)+. 07( 74940 )]  +   6,874,624

CER= 8.14 %

Then a= = 1.023 PWF = 18.07
1+.0814
1+.0575

Cogeneration Plant Expansion Steam Operating CER

CER  =  03( 39,200)+. 1(381,424)+.08( 132,000)
+. 0698( 1,625,662)t07399(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 LONG TERM OOSTS

Normal 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 11.71 11,726,745 11.71 921,577     . 11.71 12,457,215
Insurance 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
Owning & Operating $158,344,990 $15,583,737 $130,249,766

PW of 15 year
Revenues
Steam 18.07  $171,363,394    -          -      17.78  $149,248,147
Electric

 
- -0- 17.64  $20,063,507 - -0-

PW of 15 year                                            -
Revenues $171,363,394 $20,063,507 $149,248,147

Net PW of 15 years $ 13,018,404 $ 4,479,770 $ 18,998,381

:.   The cogeneration plant  has  PW  of  15 year operations  
of $10,459,747 in excess of the normal plant expansion.

.-
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II.  BENEFIT - TO - COST RATIO (LIFE CYCT E)- mrAL 00GENERATION

By definition:

Benefit to Cost Ratio Total 15 years 0&M Savings
Incremental Capital Cost

Benefit to Cost Ratio $10,459,747.
(Cogeneration Plant) 5,052,835

B/C =  2.07

III. BENEFIT TO OOST RATIO - TURBINE GENERATION

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

III.  PAYBACK PERIOD (TURBINE GENERATOR)
r g ...

Payback Period,    n   =    log    L     as    (a-1 )    +   JJ
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 = $  138,836

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

CER=  C. 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 + 4364296) + .07(92160 - 74940)
+ .0794(562,10111 + [-6,131,595 + 6874624]

CER = .3769

a = 1+ .3769 1.302
1+ .0575

F2,818,635
(1.302-1 )   +   1       Payback Period, n = log Ll.302 x 138,386

log 1.302

n = log 5.724363
log 1.302

n = 6.61 years
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IV. .RETURN ON · INVESIMENT

Total 15 year savings '(Future Worth) =

S (1 + CER) E 1 + CER)15 -1 
CER

. 1/nRate of Return,   R = /Total   15 year saving         j                 -1\ Incremental Investment /

Total    15 year Savings   =        ( 138, 356)    (1.  3769 )    1.376915   -1J
.3769

=  $60,772,422

Rate of
Return,   R  =   60,772,422  1  1/15      -12,818,635 j

R = .2272 22.72%
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CASH FIOW ANALYSIS I.A.1(b)

This plan is a considerable irrprovement above I.A.1(a) since 'Western coal
is used for eogeneration.  Sufficient positive cash flows accumulate to pay off
the turbine-generator between the 6th and 7th years.
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78/03/13

f                                                                                                                                                            ·
-                            COST CUMPAR]SCN, 1.A.1 (B) EASTEWN COAL VS •ESTERN. COAL NG COST SKARING
/                                                                    -

ALL LOANS AYORTIZED 11• 15 YLAPS AT.5.75 PEWCENT EFFELTIVE ANNUAL AETURN.
( REVENUE REQUIPEMLNT BASED UPON»FULL CONSTBUCTION BUDGET ESCALATED AT 7.0 PEACENT PER YR fRON JAN. ly78 TO JAh.-1981

DEPRECIATIOA 51NKINV FUNO ACCUMULATED AT 7.0 PERCEN10
PRESENT •OkTM CALCULATED USING 5.75 PERCENT

NOKMAL EAPANSION TURBINE-GEN- COGEA-STEAM SIDE TUTAL COGEN
TOTAL CAPITAL BUDGET IDOLLARS) -....15867645... 2818635 10102045 20920680_--

C
INTERNAL RATE OF RETURN (PERCENT)              0            3.34                  0             -1.00

0

(

CUMULATIVE  .NET  CASH.FLOWS_-ANO  PRESENT  WORT-M__ ___ 78/03/13 _._

-----------------------------COGENERATICA PLANT

NOkMAL. PLANT IAPANSION-_.-. .TURBINE_-  GENERATOR__ _.___ _.._ STEAM  SIDL _. .__ . TOTeL PLAN/_

VRESENT PRESENT . PRESENT PNESENT

lu                              Ctip. NET WORTH OF CUM. NET WORTH OF CUM. NET •OATM OF CUM. hEl •ORTH OF
YEAR CASH FLOW  CASH FLO• CASH FLOW  CASH FLO• CASH FLO. CASH FLOI -CASM ELO   CASM FLOW

4- -16872/5-. -1519821.-..     -285493. ..-269969 - -1833511.-.-1733817--- -2119004 _ -2003786_.-_
2                    -32 4429 -2957011 -570985 -525259 -3667022 -3373360 -4238001 -3898619
3                    -32 4429 -29570 -435531 -410721 -3667022 -3373360 -4102554 -3784081
4                    -32 4429 -29570 -300078 -302411 -3667022 -3373360 -3967100 -3675771
5                    -32 4429 -29570 -164624 -199'90 -3667022 -3373360 -3831646 .3573350
6                    -32 4429 -29570 -29170 -103138 -3667022 -3373360 -3696192 -3476498
i                                           -32 4429- -29570  - - - 106283-- -11552-- -- -3667022- -,3373360- - -3560739_.--338•912.
8                    -32 4429 -29570 241737 75054 · -3667022 -3373360 -342S28S -3298306
'                    -32 4429 -29570 377191 156951 -3667022 -3373360 -3289831 -3216409
10                    -32 4429 -29570 512645 23439. -3667022 -3373360 -3154378 -3138965
11 -32 4429 -29570 648098 307627 -3667022 -3373360 -3018924 -3065732
12                    -32 4429 -29570 783552 376878 -3667022 -3373360 -2883•70 -2996481
11               -32 4429---29510 .- 919006__. 442364 - _-3667022_   -3373360 .-2146oil.----29  0195_
14                    -32 4429 -29570 1054459 504289 -3667022 -3373360 -2612563 -2869070
15 -32 4429 -29570 1189913 562847 -3667022 -3373360 -2477164 -2810513
16                    -32 4429 -29570 1733637 785123 -3667022 -3373360 -193338, -2588237
17                    -32 4429 -29570 2277362 995313 -3667022 -3373360 -1389661 -2378046
18                    -32 4429 -29570 2821086 1194074 -3667022 -3373360 -845936 -2179285
10                        -32 4429_. -29570  __ _ 3364810 --1382028_ _-3667022.----3373360._ -3022ii__-1991331
20 -32 4429 -29570 3908534 1559763 -3667022 -3373360 241 S 12 -1813597
21                    -32 4429 -29570- 4452259 1727833 -3667022 -3373360 705236 -1645527
22 -3214429 -295701 4995983 1886765 -3667022 -3373360 1328961 -1486595



78/03/13
COwPA#ISOW I.A.1(R) UF,IVERSITY NORMAL PLANT EXPANSION EASTEHN COAL NO COST SHARING

DEPREC•
TOTAL GkOSS- TCTAL SJAKING TOTAL                          -             -· LABOR COAL TOTAL       ._ ASM TOTAL 0/N •LCAN FUND O.NING PUNCA SUPPLIES CONSUMP FUEL  LANW ILL OPEA. OPEA.

YR PRINCIPLE INTEREST PVT PMT EXPENSE INS• UTIL. AU'IN. PAINT. TONS EXPENSE LAPEASE LAPLNSE 1000 S
1 694813 912•91    6672 5 0   1607215       0        0        0         0        0         0       0         0   1607
2 734765 872449 6072 5 0   1607215       0        0        0         0        0         0       0         0   1607
3 777014 830200 6072 5 1001430 2608645 9408 343906 99000 983076 02333 S3642Y6 74y40 687462• 94e3
4-- 821693 785522 6172 5 - 1(01430- 2608645  ·-  94ob__ 34390• 99000-. 983076... 02333.. 5364296._.74040._.687•624 9483._  ._
5 P6894n 738275 6072 5 1001430 2608645 9408 3-3904 99000 983076. 02333 53642Y6 74440 6874624 9483

(   6 918984 688311 6072 5 1001430 2608645 9408 3•390• 99OOO 983076 02333 53642V6 74940 0874624 9463
7 971741 635474 6072 5 1001430 26086•5 94OU 34390• 990OO 983076 02333 5364296 74040 6874624 9•83

1 8 1027616 579599 6072 S 100]430 26086•S 9400 3-3906 99000 983076 02333 5364296 74940 687462• 9483
0 9 1086704 920511 6072:S 1001430 2608645 9•00 343904 99000 983076 02333 53642Yb 74940 6 B 7/624 9483

10--1149186-. .456025 . 6072.5-- le01430  2608645-__- 9408-- 343904 99000_.. 983076 02333  ..5364296._.74940._ 687•624. _.948311 1215268 391947 6072.5 1001430 2608645 9406 3•390• 99000 983076 02333 53642.96 74,40 6874624 9•83
<

12 1285146 322O69 6072 5 100j430 26086•5 9408 343904 99OOO 983076 02333 53642'6 74740 6874626 94O3
13 1359042 248173 6072 5 1001430 2608645 9408 34390• 99OOO 983076 o2333 53642'6 74940 0874624 9483
14 1437106 170028 6072 5 1001430 260b645 9.08 343904 99O00 983076 02333 5364296 74940 6874624 9483
15 1519825 87390 -607215 1001430 2608645 9408 343904 99o00 983076 02333 53642 6 74940 087•624 948316411430- 1061430 .9•08 343904 99000 983076 - 02333 .53642116    .74640.  . 687•62*..  . 7876
17         0         0         0 1001430 1001430 9•08 3.3904 99000 983076 02333 5364296 74940 687•62• 7876
18         0         0         0 1001•30 1001430 9408 343904 99OOO 983076 02333 5364296 74940 6874624 7876
19         0         0         0 1001430 1001430 9408 343904 99OOO 983076 02333 5364296 74940 6874624 787620         0         0         0 1001430 1001•30 9•08 343904 99000 983076 02333 5364296 74940 6874624 7076
21         6         0         0 1001430 1001•30 9408 3•3904 99000 983076 o2333 53642*6 74440 e87•624 7876
22---·--0---.-.-4.---.- 0.---1001430--.-1001•30----9•08--343904  - ·-99000-    983076--   02333.-  536•2ya_.  74940__ 987462&_ 7876.SUM 15867845 82*0373 2•108218 20028600 44136818 188160 6870080 1980000 19661520 107285940 1499800 137•92•80 181629

01 P. 9855510 6012335 15867845 10482925 26350770 98483 3599972 1036328 10290796 56153215 704469 71963262 98314
CO

STEAM COMM. LINE GROSS COMM. ELEC. POOL POOL TOTAL_- .   GEN...·.--  - METENEO--.·-LOSS.  •--COMM--_.COST- -JOTAL--.GEN. --  SIEAM-  .ELECT.  EAERGY..  CAPACITI-  ELECT.--_.WEI-.--     NET_BLOwDN USAGE BLOIDN USAGE    $ PER STEAM 10005 EAPENSE COST REVENUE REVENUE MEVEAUE CASM PRESEhT
YA 1000LBS 1000LBS 1000LBS 1000LPS 1000LB HEVENUE KIE FOR T-6  &/KIH (ChEDIT) (CREDIT, ISREDITS) FLO• - . •ORTH1         0          0         0          0       0         0      0        0      0       0        0         6  -1607215  -1519625e.. 0. -·

0      · -e 0-- . -     0 -1607215 -1•37186
3 2005034 18 0324 -94710 2005034 4.730 9483269      0        0      0       0        0         0         0         0-4-.2005*34--+8: 0324--, 94710 20050]a ..730 948]pee      0        0      0       0        0         0         no5 2005034 18 0324 94710 2005034 4.730 9483269      0        0 0 0 0 0 0 06 2005034 18.0324 94710 2005034 4.730 9483269 0 0 0 0 0 0 0 07 2005034 18 0324 94710 2005034 4.730 9483269      0        0      0       0        0         0         0         0
8 2005034 18 0324 94710 2005034 4.730 9483269      0        0     0       0        0         0        0         0
9 2005034 18 032• 94710 2005034 4.730 9483269      0        0      0       0        0         0         0         0HK- 2005034- 18 0324- -- 9471*--·2005034---4*730-- 9463269          0              9          0            0              0               0          -0               011 2005034 18 0324 94710 2005034 4.730 9483269. 0 0 0 0 0 0 0 012 2005034 18 0324 94710 2005034 4.730 9483209 0 0 .0 0         0        0        013 2005034 18 0324 94710 2005034 4.730 9483269      0        0      0       0        0         0         0         014 2005034 18 032. 94710 2005034 4.730 9483269      0         0      0       0         0          0         0          0

15 2005034 10 0324 94710 . 2005034 4.730 9483209      0        0      0       0        0         0         0        0
Bb---2005034 ,9 032*-- 94710 2005034 3,929 787105•      0        0      0       0        0         0         0         0
17 2005034 18 0324 94710 2005034 3.928 7876054      0        0      0       0        0         0         0         0
18 2005034 18 0324 94710 - · 2005034 3.928 7876054 8 0        0  -      0 0 O      - - -  - · 0 -· O --
19 2005034 le 0324 94710 2005034 3.928 7676054 0- 0 0 0 0 0 0 020 2005034 le 0324 94710 2005034 3.928 7876054 0- O-0 'O            0              0. -. ..-- O ·.  -
21 2005034 18 032• 94710 2005034 3.928 7876054      0        0      0       0        0         0         0         0
22 2005031 :9.032t .94710 2005034 1.929 787605*      O        0      0       0        0         0         0         0SUM 40100680 36206480 3894200 40]00680 178414869

0 0 0 -3214429 .2957011
PW 20988608 18950392 2038216 20g88606 95357021                0              0        0         0  -2957011  -2957011



78/03/13

Col'PARISOP. I.A.1 (81 TUPBILE-GENEWATOP SlUE OF COOENEkATION PLANT WESlERN COAL ·

NO 6051 SMARING

0                                   DEPPEC•                                   0 101AL OWN  *-.-.-
TOTAL      - GROSS

TCTAL ·· SIAKING TOTAL LABOR COAL TOTAL. ASM_  _..

LCAN FU#D 0"NiNG PukCH SUPPLIES CONSUMP FUEL LA Ot/LL OPEH. OPER.
'   VA PRINCIPLE INTEREST p.r - PMT LAPENSE INS. UTlL. ADMIN. MAINT. TONS EAPEB5E EXPENSE EAPENSE 1000 S

1 123421 1620'2 2e S•93 '0285493       0         0         0          0         0          0        0          0    285
2 13(Sle 15.975 265493 0    285•93       0        0        0         0        0     -    0       0         0    285
3    138r 22 147•70 225•93 78700 - 364193 2180 7000 24800 38720  0 0 0 637741" 1001

-4 145959 134534 285•93 -.·-- 787„00 - 76•193 2/BU.- 7000 - 24800 38720.__   _- O - .0-- -_.O-. -  6377.1  .   . 001___._.-_
5 ·154351 131141 285493 78700 36•193 2180 7000 24800 38720        0 -0 0 637741 001

(.   6 163227 122266 285493 78700 364193 2180 7000 24800 36720        0         0       0 637741 001
7 172612 112880 2e 5493 78700 364193 2180 7000 24800 38.720 0 0 0 637741 001
8 182537 102955 285493 78700 , 364193 2180 7000 2•800 38720        0         0       0 637741 001

0 9 193033 92459 285493 78700 364193 2180 7000 24800 38720  0 0 0 636741 001
10·- - 204133   -- 81360 285493 78700- - .364193.--  2180--  7000-..   2•800  - -   38720__-  ... 0 __._-0  . . _ . . 0-_. 637741 001-.-----
11 215879 69622 2e5493 78700 364193 2180 7o00 24800 38720        0         0       0 637741 001

'

12 228283 57210 285493 78700 36•193 2180 7000 24800 38720        0         0       0 637741 001
13 241409 44083 225493 7p700 364143 2180 7000 2•800 38720        0         0       0 637741 001
14 255290 30202 285493 78700 364193 2180 7000 24800 38720        0         0       0 637741 _001
15 269969 15523 205493 78700 36•193 2180 7000 24800 38720        0         0       0 637741 .001
" ----'---.0 --  0 -- -    --- 0--78740.- 76700 21 Bu.-Ip ...7000--- 2•80* - 38720------ 0 -0----.0-      514963        593_
17         0         0         0 78700 70700 2180 7000 2•800 38720        0         0       0 514963 593
18         0         0         0 78700 78700 2180 7000 24800 38720        0         0       0 514963 593
19         0         0         0 78700 78700 2180 7000 24800 38720        0         0       0 514963 593
20         0         0         0 78700 78700 2180 7000 24800 38720        0         0       0 514963 593
21         0         0         0 78700 78700" 2180 7000 24800 38720        0         0       0 514963 593
22  -  ·---0    ----- 0-- ----0.-7e 700·-- 7%700 - 2180-.--'000  - 24800---.-38720- - --0-----.0---0- 514961  - 593.-.--
SUM 2818635 1463753 4282388 1574000 5856388 43600 140000 •96000 774400                   0       0 11895369 17751

32
P. 1750653 1067982 2818635 823828 3642463 22820 73276 259605 405319                   0       0 6376889 10019

STEAM COMM.. LINE GROSS COMM. ELEC. FOOL POOL TOTAL
--- GEN.  a -.  METEREO-- -.LOSS-t- --COMM--_ -CocT JOTAL _.GEN.._ STEAM ELECT. EAERGY CAPACITL_ ELECT.___NEL__-_NEL_

BLOIDN USAGE BLOwDN USAGE S PER STEAM 10005 EAPENSE COST REVENUE  REVENUE *EVLNUE CASH PRESENT
YR 1000LBS 1000LBS 1000LBS 1000LBS 1000LB REVENUE RWH FOR T-G  S/KIH (CREDIT) (CREDIT) CCREDI153 FLO• IORTH

1         0          0         0          0       0         0      0        0      0       0         -        O
-285493 -269969

2          0            0 0- C-    0        0 0 0      0       0                   0 -285493 -255290
3         0          0         0          0       0         0 40566 39.720 .0247 507924 569463 1137387 135•54 114538
A               o                 CO                 O ' -0 n    •0566_ _- 394720_.0241_ St7924_._569461_.1117 at 135454 10831B
5      0       0      0       0 0 0 40566 394720 .0247 567924 569463 1137387 135454 102421
6       9        0       0 0 - 0 0 40566 394720 .0247 567924 569463 1137387 135454 96852
7         0          0         0          0       0         0 40566 394720 .0247 567924 569463 1137381 135454 91586

:   5    0 0 0 40566 394720 .0247 567924 569463 1137387 135454 86606
O         0          0       0         0 40566 394720 .0247 567924 569463 113738* 135454

-

81897
19         0          C n __.0. __ L__._._..L •6566_. 39•729 .0281 567924__ 569461_11173at...135•51       77444
11        0         0        0         0 0 0 40566 394720 .0247 587924 569463 1137381 13S4S4 73233
12 -       0          0         0          0       0         0 40566 39•720 .0241_.567924 569463 1137381 135454    - 69251
13         0          0         0          0       0         0 40566 394720 .0247 St 7924 569463 1137387 135454 65486
14         0          0         .0          0       0         0 46566 394720 .0247 St 7924 569463 1137387 135454 6192515      0       0     .0       0     0      0 •0566 394720 .0247 567924 569463 1137389 135454 S8SS8
16                     0                        0                      n                       O                0                     n     .1,566 - 3 n RQSj ent•6_.Se7924-569463*_1137367-__54312*__..222276
17         0          0         0          0       0         0 40566 308951 .0146 567924 569463 1137381 543724 210190 '
18         0          0         0          0 0 0 40566 308951 .0146 5/7924 569463 1137387 543724 198761 -
19         0          0         0          0       0         0 40566 308951 .0146 St7924 569463 1137381 543724 187954
20        0          0         0          0       0         0 40566 308951 .0146 567924 569463 1137387 54372• 177734
21         0          0         0          0       0         0 40566 308951 .0146 St7924 569463 1137387 543724 168070
2,          0           on           n       n          o .05AA ,nA951 .0146 567924 569463 1137387 543724 158932

SUM 0 0 - 0.-      0                0     __ 7294026 11358480 11389260 217.77.0 4995983 1886765
Pw         O          0         0          0                 0 3923077 5945003  5961114 . 11906117 1886765 1886765



78/03/13CoppAAISOh I.A.118> STLAM blnE OF COGENERATION PLANT IESlEAN COAL NO LOST SHARING
-

,«
DEPREC.

TOTAL GROSS
-  --    . - _ .  . TCTAL Sl 4 1NO TOTAL LABOR _ COAL .·- TOTAL Abn TOTAL OWN 9LOAN FUND OWNING PUHCH SUPPLIES CONSUMP . FUEL LA UttLL OPER. OPER.

rk FAINCIPLE INTEREST F/1 V,I EXPENSE INS• UTl L. ADMIN. MAINT. TONS EAPEN>E LAPLASE EXPENSE 1000 S
1 792643 1040868 18335-1 0   1833511       0        0        0         0        0         0       0    ·    0   1833
2 B,8220 995291 18335 1 0   1*433511       0        0        0         0        0         0       0         0   1833
3 886•le 9•7093 18335 1 06m0 0 2897321 39200 38,42• 132000 625662 157377 3270244 92160 5540740 8438
4 -.._ 9)7381 - - 896 24 18335 1- .638 0 2897321_-39200-_ 38.424 13200a 625662 . 157371 3270294 __ 92160..5540740.. -8438_
5 991287 A•2224 18335 1 0638 0 2897321 39200 38 424 132000 625662 157377 3270294 92160 5540740 8438

(   6 1,48286 785225 18335 1 0638 0 2897321 39200 38.424 132000 625662 157377 3270244 92 i60 5540740 6438
7 1/u8562 7249•9 18335 1 0638 0 2897321 39200 38 424 132000 625662 157377 3270294 92160 5540740 8438(   

1172305 661206 18335 1 6638 0 2897321 39200 38.424 132000 625662 157377 32702¥4 92160 5540740 8438
1239712 593799 lp335 1 0638 0 2897321 39200 38 424 132000 625662 157377 3270294 92160 5540740 843810 -.. 1310996-.. .522515-- 18335 1...  _0638  0 _.2897321___39200_..38.424 132000 625662_ 157377..... 32702%14 _ .92160._5540740__ 8438  ........

11 13A637e 447133 18335 1 6638 0 2897321 39200 38 424 132000 625662 157377 3270294 - 92160 55•0740 8438
12 1466095 367416 18335 1 u638 0 2891321 39200 38 424 132000 625662 157377 32702Y4 92160 5540740 8438
13 1550395 283116 18335 1 0638 0 2897321 39200 38 424 132000 625662 157377 327029944 92160 55•0740 8438
14 16395•S 193968 1833511 0638 0 2897321 39200 38 424 132000 625662 157377 3270294 92160 5540740 8438
15 1733817 99694 1833511 0638 0 2897321 39200 38 424 132000 625662 157377 327O2Y4 92160 55•0740 8438
16 --.. -4--- --0.·--- -0 --  0638_0._.1063810-  .39200.- .38-42•.- 132000 .._625662_ 157377 3270244  ·  92160_.  55•0740._.3 6604_ _
17         0         0         0    0638 0 1063810 39200 38 •24 132000 625662 157377 32702'4 92&60 SS•0740 6604tB        ae

O         0    0638 0 1063810 39200 38.424 132000 625662 157377 3270244 92160 5540740 6604
19 O          0    0638 0 1063810 39200 38.424 132000 625662 157377 32702944 92160 5540740 6604
20          0          0          0    0638 0 1063810 39200 38-424 132000 625662 157377 3270294 92160 5540740 6604
21         0         0         0    0638 0 1063810 39200 38.424 132000 625662 157377 327O2Y• 92160 5540740 6604
22---.._.--0--- -.-*-- --0- -&638 0--.1063810-  39200-.-381424..  132000_...._625662. . 157377 3270214  _ 9216£L.5540740 __ 6604_cn                SUM 18102045 9400621  27502666  21276200  48778866  784000  7620480  2640000 32513240 65405080 1843200 11081•800 159593

Ut        P. 11243170 6858875 18102045 11135916 29237961 4103*4 3992730 1381770 17017358 302332?4  96•727  58000223  87238STEAN COMMI LINE GROSS COMMI ELEC. FOOL POOL · TOTAL--   GEN. -4-- METEREO- -- -LOSS • CWM-un- --+TOTAL .GE*.-_ STEAM.. ELECT. EAERGY . CAPACITY. ELECT.__.NEI._.-   NET_- __
BLOWON USAGE BLOWDN USAGE S PER STEAM 16005 EXPENSE COST HEVENUE REVENUE ME VtivUE CASH '- PRESENT

YR 1000LBS 1000LBS 1000LBS 1O00LBS 1000LB REVENUE KIM.  FOR T-G  $/KIA (CHEDIT) (CRED11) (CHEULTS) FLOW . WORTH
1    0     0    0     0   0     0   0'00   0 0 0 -1833511 -1733817- .O ---I--  O-I.--__ - 0- -.--· O..·-. -..-  .a-     0 ----·  0   -' 4        0         0 0 -1833511 -1639543
3 2005034 1810324 194710 2005034 4.012 8438061      0        0      0       0        0         0         0         0
-4- 200503A lm,031' ea'In loofn14 4-nl' A.le061__ __0»-----4-0.----8- _-1---0       0        0
5 2005034 1810324 94710 2005034 4.012 8438061      0        0      0       0        0         0       -  0         0
6 2005034 1810324 .94710 2005034 4.012 8438061      0        0      0       0        0         0         0         0
7 2005034 181032* _94710 2005034 4.012 8438061      0        0      0       0        0         0         0         0
8 2005034 1810324 .94710 2005034 4.012 8438061      0        0      0       0        0         0         0         0
9 2005034 1810324 94710 2005034 4.012 8438061      0        0      0       0        0         0         0         0

18_...200503L-_. 1810326__.._94710__100503L_ 4.017 AIJA061      0        n      n       n        0         0         0         0
11 2005034 1810324 .94710 2005034 -4.012 8438061             0       - -      0             0               0                 0                   0                   0                   0

12 2105034 1810324 _94710 2005034 4.012 8438061          0             0          0            0              0               0               0                0

13 2005034 1810324 94710 2005034 4.012 8•38061      0        0      0       0        0         0         0         0
14 2005034 1810324 94710 2005034 4.012 8438061      0        0      0       0        0         0         0         0
15 2005034 1810324 _94710 2005034 - 4.012 8-38061          0             0          0. .        O              0               0           - -0   '            0
16---2005034.-- ..1810324--9•710---2005034 -- 3.140 -- 660*550           0               8           0             n               O                 0                 0                 0
17 2005034 1810324 94710 2005034 3.140 6604550 0 0        0         0           0                     -0            0
18 2005034 1810324 94710 2005034 3.140 6604550 0 0          0            0              0.                               0.._.0
19 2005034 1810324 94710 2005034 3.140 6604550      0        0      0       0        0                   0         0
20 2005034 1810324 94710- 2005034 3.140 6604550      0        0      0       0        0                   0         0
21 2005034 181032• 94710 2005034 3.140 6604550 0 00 O    -0-0     0     0
22 '000;0]A 1.,03'A e471n 200<n,4 ,-1AO 0,#'nA*W--4.- -4.---4-----0_21==____   0                  0                   0                   0SUM 40100680 36206•80 3894200 40100680 155926644              0              0     .  0        0 -3667022 .3373360
P. 20988608 18950392 2038216 20988608 83864825               0,              0        0         0 -3373360 -3373360



78/03/13

COMPARISOA I.A.1(B) TOTAL COGLNEPATION PLANT WESl ERN COAL NO COS1 SHARING

( DEPPEC.
COAL TCTAL _.ASM TOTAL __OWN e. . . _
TOTAL GROSS

TCTAL SINKING___IOTAL      ._.         -          ..   .- - LABOH
LCAN FUND OWNING PU*CM SUPPLIES CONSUMP FUEL  LANUEILL- OPEN. OPEA.

YR PRINCIPLE INTEREST p,T PMT EXPENSE INS• UT/L. ADMIN. MAINT. TONS EAPENSE EAPENSE EXPENSE 1000 S
1 916065 1202939 2119004 0   2114004       0        0        0         0        0         0       0         0   2119
2 968738 1150265 21-9004 0   21190u•       0        0        0         0        0         0       0         0   2119
3 1624441 109•563 21 900• 1142510 32615 4 41380 38b424 156800 166•382 57377 3270294 92160 6178481 9439
6-- 1083346... 1635658 21 9034 1142510_ 32615.4 41380 38e•24 156800 1664382... _57377 .- 3270294__.92860__.6178481 _-9439
5 114563e 973365 21 90e4 11•2510 32615 4 •1380 38842• '56800 1664382 57377 3270294 92 i 60 6178481 9439

C.   6 1211513 907•91 21 9004 142510 ·32615 4 41380 398424 _56800 1664382 57377 32702Y4 92160 6178481 9439
7 1281175 A37829 21 9000 142510 32615 4 41380 388424 6800 1664382 57377 32702'4 92160 6178481 9439

, 8 1354842 764161 21 9084 142510 32615 4 41380 388424 6800 1664382 57377 3270294 92160 6178481 9439C  9 1432746 686258 21 9004 142510 32615 4 41380 388624 6800 1664382 57377 3270294 92160 6178•81 9439
10- 1515128 603875_   21.9004 -    142510-- 32615-4_  41380.. 38eb24   __-680)_. 1664382._  _57377_ _  32702¥4_.92160____6178481__ .9439
11 16n 2248 516756 21 gon• 142510 32615:4 41380 388424 6800 1664382 57,77 3270294 92160 6178481 9439
12 1694378 424626 21 9(04 142510 32615: 4 41380 388424 . 6800 166•382 57377 32702944 92160 6178481 9439
13 1791884 327199 21 9004 1•2510 32615: 4 41380 388424 6800 166.382 57377 3270294 92160 6178481 9439
14 189•833 224171 21 90,74 1/2510 32615.4 41380 386424 6800 1664382 57377 3270294 92160 6178481 9•39
15 2003786 115218 21.90F4 142510 32615.4 •1380 388424 6800 1664382 57377 3270294 92160 6178481 9439
16.- ---.4-- -0 _.  --. -0._ _14251L_ 11425.0- 4138L...38*424._...   6800_  ,1664382..  57377.. _3270244 _-92160. _6055703_7190__-._
17         0         0         0 142510 11•25 0 41380 38542• 6800 1664382 57}77 327029. 92160 6055703 719/
18         0         0         0 142510 11425 0 41380 388424 6800 166•382 57377 3270294 92160 6055703 7198
19        0        0         0 142510 11•25 0 41380 388424 6800 1664382 57377 3270294 92160 6055703 7198
20          0         0          0 142510 11•25 0 41380 388424 6800 1664382 57377 3270294   92160 6055703 7198
21         0         0         0 1142510 11425 0 41380 38842• 6800 166•382 157377 32702¥4 92 i 60 6055703 7198

0 - .1142510 11425.0 41389   388424  _ - 6800__ 1664382 157311 _ 32702y4__ -92160.. _6055.701.- 319-8.._
SUM 20920680 10 A64374 31785054 22850200 54635254 827600 7768480 3136000 33287640 65405880 18•3200 122710169 17734501 + 12993823 7926857 20920680 11959745 32880•25 433164 4066005 16*1376 17422678 342332¥4  96•727  64377113  97257CS)

STEAP CO.M. LINE GROSS COMM. ELEC. FOOL POOL TOTAL
-  ..GEN.. •.... ..... NETERED -    LOSS. I . _.-.COMM. _  .   CUSI-   -TOTAL.. . GEN. __ STEAM._. ELECT. EAERGY CAPACII.L- ELECT. .___NEI_._.._.  NET_-

BLOION USAGE BLObON USAGE S PER STEAM 10005 EXPENSE COST REVENUE REVENUE MEVENUE CASM PRESENT
YR 1000LBS l OOOLBS 1000LBS 1000LBS l OOOLB REVENUE KIN FOR T-G  S/KIH (CEEDIT) ICHEDITJ ECREOITSI FLOW WORTH
1         0          0         0          0       0         0      0        0      0       0        0         0  -2119004  -2003786
2          0           0         ·0          0       0          0       0        0      0       0         0          0 -2119004 -1894833
3 2005034 8 0324 194710 2005034 4.012 8438061 40566 394720 .0247 56792• 569463 1.37387 135454 114538

-4--2005034--.-- 8 032L_-19•710--200503-4.012-_.8438061-40566.-.39•72L .02•7_ 561924 _  569463__ 1 .37381     _135454       1083105 2005034 8 0324 194710 200503• 4.012 6438061 40566 394720 .0247 St7924 569463 1/37381 135454 102421
6 2005034 8 0324 194710 2005034 •.012 8438061 40566 39472O .0247 5/7924 569463 1.3/387 135454 96852
7 2005034 8 0324 194710 2005034 •.012 8438061 40566 394720 .0247 567924 569463 1 37307 135454 91586
8 2005034 8 032• 194710 2005034 6•012 8438061 40566 394720 .0247 567924 569463 1 37387 135454 86606
9 2005034 8 032• 194710 2005034 4.012 8438061 40566 394720 .0247 567924 569463 1.37387 135454 81897

10- .-2005034--   8  0326-- J9•110___20ailit--A.012-_ 8438061_ 40566-_ 394720 _.024L Sal.924___569463_ 1-37387 135454 77*44
11 2005034 8 032• 194710 2005034 4.012 8438061 40566 394720 .0247 567924 569463 1.37387 135454 73233
12 2005034 8.0324 194710 2005034 4•012 8438061 40566 394720 .0247 557924 569463 1.37387 135454 69251
13 2005034 8 0324 194710 2005034 4.012 8438061 40566 394720 .0247 5*7924 569463 1 37387 135454 65486
14 2005034 8 0324 194710 2005034 ••012 8438061 40566 394720 .0247 567924 56940, 1 37387 135454 61925
15 2005034 8 0324 19•710 2005034 4.012 8438061 40566 394720 .0247 567924 569463 1.37381 135454 58558
16_ 2005UL.._8_0324_-19-4710__24050»-3.l•n.. ..660.455L.4.0566__308151_.014.6-_56792• 5694£ 1.37387 543724 222276
17 2005034 8 0324 194710 2e 05039 3.140 6604550 40566 308951 .01•6 567924 569463 1_37387 543724 210190
18 2005034 8 032• 194710 2005034 3•140 6604550 40566 308951 .0146 St 7924 569463 1.37387 5•3724 198761
19 2005034 8 032• 194710 2005034 3.140 6604550 40566 308951 .0146 567924 569463 1 37387 543724 187954
20 2005034 8 0324 19•710 2005034 3.140 6604550 40566 308951 .0146 St7924 56g•63 1 37381 543724 177734

1 21 2005034 8 0324 194710 2005034 3.140 6604550 40566 308951 .0146 St7924 569463 1_37387 543724 168070
27 200.naa -A n//4 194710 2089014 3.1.0 660&550 40*66 308951 .0146 St79,. 569463 1 37397 543724 158932
SUM 40100680. 36206480 je94200 40100680 155926644 7294026 11358480 11389260 22747740 1328961 -1486595
P. 20988608 18950392 2038216 20988608 83864825 3923077 5945003  5961114  11906117  -1486595  -1486595



3.3.3 OOST BENEFITS - OOMPARISON I.A.1(c)

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

Normal
Combined 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

DOE -0- -0- -0-
Legisl. -0- -0- -0-

Total Cost Sharing -0- -0- -0-

Loan (U of M) $15,867,845 $2,818,635 $18,102,045

Capital Recovery $ 1,607,255 , $ 285,500 $ 1,833,555
Depreciation 1,001,430 78,700 1,063,810
Total Owning $ 2,608,685 $ 364,200 $ 2,897,365

Operating Expenses
(end of 1981)

Insurance                   $     9,408      $ 2,180 $    39,200Purchased Utilities 343,904 7,000 381,424Administration 99,000 24,800 132,000
Labor,Supplies,Maint. 983,076 38,720 1,625,6621FUel-Corrmunity 3,044,041 -0- 3,044,0412Fuel-Turbine -0- -0- 226,2523Ash Handling & Landfill 85,784 -0- 92,1604Turbine Steam Purch. -0- 565,044 -0-

Total Operating Expense $ 4,565,213 $ 637,744 $ 5,540,739

Gross Owning & Operating $ 7,173,898 $1,001,944 $ 8,438,104

Gross Production Expense
Steam, $/1000 lbs. 3.5779 -0- 4.20846
Electricity, $/KWh -0- .0247 -0-

5Corrmunity Steam Charge 3.5779 3.92664

Revenue (Steam)
a. Conmunity Usage $ 6,477,237 $ 7,108,503
b.       Corrmunity   Line Loss 487,663 535,190
c.  Blowdown Allocation 208,998 229,367d.  T-G Steam -0- 565,044

Total Steam Revenue $ 7,173,898 $ 8,438,104

Revenue (Elec. Gen.)
a. Capacity $  569,463
b. Energy 567,924

Total Elec. Gen. Revenue $1,137,387
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Normal
Combined Cogeneration Expansion
Plant

Expense Item Expansion Elec. Gen. Steam. Gen.

Gross Plant Income $ 7,173,898 $1,137,387 $ 8,438,104

Plant Cash Flow -0- $ 135,443 -0-

(one year operation)

Oonst. Cash Flow (Debt) $ 2,957,350 $ 525,320 $ 3,373,741

( 1979   through   198 0)

Net Plant Cash Flow ($ 2,957,350) ($ 389,877) ($ 3,373,741)

at end of 1981

Cash Flow Deficit ($ 2,957,350) ($ 389,877) ($ 3,373,741)

at end of 1981

NOTES (I.A.1(c))

1.  146,489 tons x $20.78 =  $3,044,041

2.  146,489 x .08 x 7.32 $   85,784

3.  10,888 x 20.78 $  226,252

4,619 x 40,566,000
4.  C157,377 x 2,000 x 8,890)

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

5.  $7,173,898 $3.5779 per 1000 lbs.2,005,034

$8,438,104 - 565,044 $3.92664 per 1000 lbs.
2,005,034

58



A.  SIMPLE OOST 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. Mininium Acceptable  Rate of Return  (MAR)

($18,102,045 + 2,818,635)CRF| + (5,540,739 + 637,744)'15

- (8,438,104 + 1,137,387)

= (15,867,845)CRFIi   + 4,565,213 - 7,173,898I 15

li       788,323CRFI =               .15602
115 5,052,835

MAR = 13.5%

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

ROI 100$135,443
$2,818,635 x

ROI  =· 4.81%

V.  Return on Investment (ROI) - Total Cogeneration

ROI x  100
$135,443

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

ROI 2.68%

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

PWF = 9.87289

Nonmal 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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06generation Expansion PW of 15 Year 06sts

PW of 15 Year Steam Operating Expenses ($54,703,107)
PW of 15 Year Steam Revenues 83,308,473

4 PW of 15 Year Generator Income 11,229,297
PW of 15 Year Gen. Operating Expenses 6,296,376

PW of 15 Years $33,538,287

33,538,287 - 25,755,268
B/C Ratio

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

7,783,019
5,052,835

B/C Ratio =  1.54

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

11,229,297 - 6,296,376
B/C Ratio 2,818,635

B/C Ratio 1.75
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B.  OOST EFFECTIVENESS ANALYSIS           . 

Normal Plant Expansion Steam Operation
Combined Escalation Rate:

CER      03(9,408) + .1(343,904) + .08(99,000) + .0698(983,076)
+.07399(3,044,041) + .07(85,784) 
+ 4,565,213

8.075%

1 + .0875
a                  1.021991 + .0575

15
1.02199(1.02199 - 1)PWF 17.931.02199 - 1

Cogeneration Expansion Steam Operation CER

CER =  [.03(39,200) + .1(381,424) + .08(132,000) + .0698(162,662)
t07399(3,270,293)   +    .07(92,160)]
+ 5,540,739

CER 7.9399%

a 1.02071
1.079399
1.0575

15
PWF    1.02071(1.02071   - 1) 17.741.02071 - 1

Electric Production Operation CFR

[03(2,1805 + .1(7 000) + .08(24,800) + .0698(38,720)
+    . 079399(565,044  
+ 637,744

CER 7.89%

a = 1.0202

PWF = 17.71
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I.  PRESENT WORTH OF 15 YEAR LONG TERM COSTS

Normal Cogeneration Plant
Plant

Cost Item PWF Expansion PWF Elec. Gen. PWF Steam Gen.

Sub-total
through

Labor, Supplies
Maint. of
Camp. I.A.1(b) -    $ 59,318,343 - $ 5,589,581  ' - $ 75,428,014
Fuel-Conmunity 18.23 55,492,867 - -0- 18.23 55,492,867
Fuel-Turbine 18.23 -0-        - -0- 18.23 4,124,574
Ash Hand.& Landfill 16.52 1,417,152    - -0. 16.52 1,522,483
Turbine Steam -0- 17.74   10,023,881 - -0-

PW of 15 year
Owning & Operating $114,811,210 $15,613,462 $136,567,938

PWof 15 year
Revenue

Steam 17.93  $128,627,991 - -0- 17.74  $149,691,965
Elec. Gen. -0- 17.71  $20,143,123 - -0-

Less PW of 15 year
Owning & Operating ($114,811·,210) ($15,613,462) ($136,567,938)

Net PW of 15 years $ 13,816,781 $ 4,529,661 $ 13,124,027

Total PW of Cogeneration $17,653,688
Totwl PW of Nonmal Exp. 13,816,781

Cost Benefit PW of Cogeneration $ 3,836,907

.'.The cogenerati6n plant has a better economic
outlook, but not significant.
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I I. BENEl.'1'1'-'10-(DEr RATIO (13/(.') - I,II'l6 (Yal·: ('11.1111311 11 :-('3*1·:ItA'Ir)11)

$3,836,907B/C Ratio
2,818,635

1.36

III.  PAYBACK PERIOD (TURBINE-GENERATOR)

CER between alternatives

 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, 270,2Qp   +   3,044,041)   +    . 07(92,160   -   85,784)
+    . 0794 ( 565, 044)1
+   5,540,793   -   4,565,213 

CER .1246        .a     1.06345

log (1.06345 - 1) + 1
    2,818,635

Payback Period, n ,  L(1.06345)(135,443)
log 1.06345

n     13.12 years

IV.        RETURN   ON   INVFSIMENT (LIFE CYCLE)

(135, 443)(1.1246 )  1. 124615   -   1]          'Total 15 year savings =
.1246

$5,893,073

5,893,073 1/15
Rate of Return, R         (         )      -  12,818,635

5.04%
.

63



CASH FLOW 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 cogeneration plant.  The turbine-generator is paid
off in the seventh year.
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C-                           COST COMBARISON I.A.1(CI I[SlEMN COAL VS ,ESTERN COAL NC COST SHARING

ALL LOAAS APORTZZEU IN 15 YEARS AT 5.75 PERCLNT LFFELTIVE ANNUAL NETURN.
< REVFNUE k[ULIPEMENT BASED UPON FULL CONSTPUCIION BUDGET ESCALATED AT 7.0 PEECENT PER YH tROM JAN. ty78 TO JAN. 1981

DEPRECIATIOA SZNKINO FUND ACCUMULATED AT 7.0 PLWCENTe
PRESENT IORTM CALCPLATED USING 5.75 PERCENT

NOPMAL EXPANSION TURBINE-GEN COGEA-STEAM SIDE TOTAL CO9EN- - TOTAL CAPITAL BUDGET COOLLARS,-.__ ·15)67845 2816635....... 18102045-_.. _._ 20920600__
(1            INTERNAL PATE OF HETURN (PERCENT)          0          3.34             0          -1.00

0

CUMULATIVE-„NET CASH. FLOwS AND PRESEhY WORTM .18/.03/11_-.

-----------------------------COGENERATICh PLANT

1.COMAL.PLANT-.EAPANSION -TURBINE---GENERATOR-._ .- -. _...STEAM.SIDE--__.___    -- TOIAL gl AhT
C) PRESENT PRESENT PRESENT PRESENT
01 CUM. NET WORTH OF CUM. NET •ORTH OF CUM. NET •ORTH OF CUM. NET .ORTM OFYEAR CASH FLOw  CASH FLOW CASH FLOW  CASH FLOW CASH FLOW CASH FLOW -CASM fCOI  CASM FLO•

1                                 -41641215.- -1519825.- -285491 -_ -269969--. - _-1833511_ -1733811 ..._ __-211900*.__-2003 ZBb__2 -3214429 -29570-1 -3667022 -3373360 -*238007 -3898619-570985 -5252593 -3214429 -29570 1 -435531 -410721 -3667022 -3373360 -410255• -378•0814 -3214429 -29570 1 -300078 -302411 -3667022 -3373360 -3967106 -36757715 -3214429 -29570 1 -164624 -199990 -3667022 -3373360 -3831646 -35733506 .3214429 -29570 1 -29170 -103138 -3667022 .3373360 -36961*2 -3.76.987                   -39'.620   -9O97n 1 ln62Al -11552 -- -3667021 -311717An -3560734 -338*91,8 -3214429 -29570 1 241737 75054 -3667022 -3373360 -3•25286 -32983069 -3214429 -29570 1 377191 156951 -3667022 -3373360 -3289831 -321640910 -3214429 -29570 1 512645 234394 -3667022 -3373360 -3154378 -313896511 -3214429 -29570 1 648098 307627 -3667022 -3373360 -301892• -306573212 -321•429 -29570 1 783552 376878 -3667022 -3373360 -2883470 -299648113 -3214620 -,oci,n 1 9100nh •*P]6a .,Abin,2---337336CL- -27&8016   -291099514 -3214429 -29570 1 1054459 504289 -3667022 -3373360 -2612563 -286907015 -3214429 -29570 1 1189913 562847 -3667022 -3373360 -2477100 -281051316 -3214429 -29570 1 1733637 785123 -3667022 -3373360 -1933386   -258823717 -3214429 -29570 1 2277362 995313 -3667022 -3373360 -1389661 -237604618 -3214429 -29570 1 2821086 119*074 -3667022 .3373360 -846936 -2179285le -1214429 -,of,0 1 ,/AAR/n ll8702A -3667022__-3373360 -3622iL_-199133120 -3214429 -29570 1 3908534 1559763 -3667022 -3373360 241512 -181359721 -3214429 -29570 1 4452259 1727833 -3667022 -3373360 705236 -164552722 -3214429 -29570.1 4995983 1886765 -3667022 -3373360 1320901 -1486595
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COWPARISOA I.A.l IC) UNIVERSITY NORMAL PLANT EXPANSION IES1ERN COAL NO COS  SHARING

DEPREC. GROSSTOTAL
TOTAL SINKING TOTAL LABOR COAL TOTAL . _.ASM TOTAL 0.N •
LOAN FUND . OWNING PUNC. SUPPLIES CONSUMP FUEL LANutILL OPER. OPER.

YA PRINCIPLE INTEREST p, 1 PMT EXPENSE INS. UT/L. ADMIN. MAINT. TONS EXPEASE EAPENSE LAPENSE 1000 S
1 694813 912401 6072 5 0 1607215  0   0  0   0  0   0 0   0. 1607
2 73•765 872449 6072.5 0   1607215       0        0        0         0        0      ,   0       0         0   1607
3 777014 830200 6072 5 100 430 26086•5 4406 3•3904 99000 983076 146489 30•40•1 85784 •565213 7173
•   -.821693 - 785522 6072.5 100 430 26086•5 9406 3•JOO• 990OO 983076 1466e 9 3044041.-_ 85/84...4565213..1173
5 868940 738275 6072:5 100 430 2608645 9406 434J9O• . 99000 983076 1464 e9 3044041 8S78• 4565213 7173

(.   6 918964 688311 6072 S 100 430 2608645 9406 34390. 990O0 983076 146•89 3044041 85784 4565213 7173
7 971741 635474 6072 5 100 430 2608645 9408 3.j90• 99000 983076 146•89 30440•1 8S/B4 4565213 7173
8 1027616 579599 6072 5 100 430 26086•5 9400 343904 99000 983076 146489 304•041 85784 4565213 7173

0 9 1086704 520511 6072 5 luO •30 26086•5 9406 34,904 99000 9e3076 146489 30440•1 8b,8• •565213 717310-- 1149189- . 458025 6u72 5 100 430...- 260e645 .. 9408 34390• 99000.. 983076_ 146489 ._ 3044041__85184.-_3565213_-1173_
11 1215262 391947 -6072 5 100 430 26)8645 9406 343904 99000 983076 146489 3044041 85784 4565213 7173
12 1285146 322069 .6072 5 100 430 26766•5 9408 343904 99000 983076 146489 304•001 85784 4565213 7173
13 1359042 248173 6072 5 100 430 26606•5 9408 34390• 99000 983076 146489 30440•1 85784 •565213 7173
14 1437186 170028 6072 5 100 430 2608645 9406 343904 99000 983076 146.89 3044041   85784 4565213 7173
15 1519825 87390 6072 5 100 430 2608645 9400 343904 99000 983076 1•6489 3044041 BS784 4565213 7173
16- --···--·- 4-- ·--..4--  - _.  0.-  100.430-1001430--.-.9408_. 34390•..._ 9900a - 983076-  .146489_..3044041.-_.65)84_ _4565213.._5566
17         0        0         0   100 430 1001430 9408 3.3904 99000 983076 146489 30440•1 85/84 4565213 5566
18         0         0         0   100 430 1001430 9408 343904 99OOO 983076 146489 3044041 eSt84 4565213 5566
19         0        0         0   100 430 1001430 9408 34390• 99000 983076 146489 3044091 65t84 4565213 5566
20         0         0         0   100 430 1001430 9408 343904 99000 983076 146•89 3044041 85784 4565213 5566
21         0        0         0   100 430 1001430 9408 343904 99000 983076 146489 3044041 85184 4565213 556622--.----4- --0 0-    100:•30,--1001430---1.9408.-  34 Jgo•_ 99000._-_. 983076.- 146*89_. 30440*1_._ 85/84 -_ •565211__55#a

CD                  sui 15867845 8240373 24108218 20028600 44136818 186160 *878080 1980000 19661520 60880820 1715680  91304260 135441
C) P. 9 e 55510 6012335 15867845  10482925 26350770 98483 3599972 1036328 10290796 31864898  897983  47788449  74139

STEAM COMM. LINE GROSS COMM. ELEC. POOL POOL TOTAL
-  ---GEN.-- -  .- METERED LOSS.*- COMM-_._.COSI -TOTAL.-   GEN. -- STEAM ELECT. EAERGY_..CAPACITI. _. ELECT. _.._. MEI_ -- -NET__ -

BLOWDN USAGE BLO.ON USAGE S PER STEAM 10005 EAPENSE COST HEVENUE REVENUE MEVENUE CASH PRESENT
YR 1000LBS 1000LBS 1000LBS 1000LBS 1000LB REVENUE R.M FOR T-G  S/KIM (CREDIT) (CREDIT, CSREDITSJ FLOW IORTM_
1         0          0         0          0       0         0      0        0      0       0        0         0  -1607215  -1519825

0- - 0- -   0 - -  0        0  -   0  -    0    ..  0     ....0- -1607215. -1•37186
3 2005034 18-0324 194710 2005034 3.578 7173858 0 0 0 0 0 0 0 0
4 2005034 IP 0324 10.710 200503* 3.578-7113ASS----..-0-- A  O n  0  n  0
5 2005034 18 0324 194710 2005034 3.578 7173858 0 0 0 0 0 0 0 0
6 2005034 18 0324 194710 2005034 3.578 7173858 0 0 0 0 0  0  0-0
7 2005034 18 0324 194710 2005034 3.578 7173858      0         0      0       0         0          0          0          0
8 '2005034 18 0324 194710 2605034 3.578 7173858      0                                 0         0       -0         0
9 2005034 18 0324 194710 2005034 3.578 7173858

:         i      -«i __    :         0.        0.       0     .*   010-  2005034--:8.0324_.._.19•710--_-2605.034- 3.578...1113858                                                             0              0              0          -   0
11 2005034 18 0324 194710 2005034 3.578 7173858    0     0 -  0    0     0.    0    . 0 0
12 2005034 18 032* 194710 2005034 3.578 ..7173858 0 -        0      - .C 0.        0        0        0   . -y13 2005034 18 0324 194710 2005034 3.578 7173858 -    · O O.0     W"0   0   0
14 2005034 18.0324 19•710 2005034 3.578 " 7173858 0 0 0 0 0 0 0     --  0
15 2005034 18 0324 194710 2005034 3.578 - 7173858 0.0   0   0    0    0 . ,0 014--2005034----:8 032 --- 19•710 2005034- 2-716-5566643 9 09 0 0-0   a   n
17 2005034 18.0324 194710 2005034 2.776 5566643      0        0      0       0        0         0         0         0
18 2005034 .__18 032• 194710 2n05034 .2.776 5566643 0 0            0              0                 0.-_
19 2005034 18 0324 19•710 2605034 2.776 55666.3 0 0 0 0 0 0 0 0
20 2005034 18 0324 194710 2005034 2.776 5566643        - 0            0   , *    0          0            0 0 0
21 200503• 18 0324 194710 200503• 2.776 5566643      0        0      0 .-0 0 0 0 0
22 2005034 le.0324 104710 200503• 2,776 5566A•,      0        0      0       O        BOO         0
SUM 40100680 362064eu 3894200 •0100680 .132226649               0              0        0         0  -3214429  -2957011
PW 20988608 18950392 2038216 20988608 71182269               0              0        0         0  -2957011  -2957011
-i =..g.
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--  COMPARISON 1.A.1(C) TURVINL-DENINATOR SIUE UF-COurAEHATiON PLANT •£Sl ERN COAL NO COSI SMAHING
r

TOTALDEPREC• GROSS
TCTAL - SINKING TOTAL      -      .---                 - - LABOR- COAL- - TOTAL. ASM TOTAL - OWN .
LOAN FUND 0*NING PUNCH SUPPLIES CONSUMP FUEL  LANUt ILL OPER. OPEk.f

YR-PRINCIPLE INTEREST ,
P,T PMT .EAPENSE INS. UTIL. ADMIN. MAINT. TONS EAPEAbE EAPENSE EXPENSE 1000 S

1 123421 162072 225•93 -0.   265493  -    0        0        0         0        0         0       0         0    285
2 130518 154975 285•93 0    285493  -    0        0        0         0        0       .0       0         0    285
3 138022 147470 2e5493 7A700 364193.-2.80 --  7000  · 24800  -- 38720        0 -0 0    637741    0014.- 145959- 139534 . 285•93 78700 364193 2 80 .7000 26800 38720 .    __  0-.-_._..0   - 0 637741.   . 001_
S . 154351 131141 285•93 78700- .364193 2.BO 700O 2•800 38720        0         0       0 637741 001C 6 163227 122266 285493 7A7OO 364193  - 2.80 7000 2•800 38720        0         0       0 637741 001
7 172612 112880 2e54.93 78700 364193 2.80 ..·- 7000 24800 38720        0         0       0 637741 001
8 1R2537 102955 2e 5493 78700 364193 2.80 7000 2•800 38720 0         0       0 637741 0010 9 193033 92•59 225493 78700 364193 .  2 80 7000  - 24800 38720        0         0       0 637741 0010--. 204133--.·- 81360 . 285493.-,.- -78700.-.. .36•193  -. 2-80  --.- 7000 2•800 38720  -...  ._ .0...._...-_.0 ---_.- 0... - 637741.- _001_ --
1 215870 69622 285493 7p700 364193 2 BO 7000 24800 38720        0         0       0 637741 001

' '2  ' 228283 57210 285493 78700 364193 2 80 7000 24800 38720        0         0       0 637761 001
3 2414Eg 44083 225493 7p700 36•193 2 80 7000 24800 38720        0         0       0 637741 001
4 255290 30202 285493 78700 364193 2 BO 7000 24800 38720        0         0       0 637741 .001
5 269969 15523- 285493 78700 364193 2 80 7O00 24800 38720        0         0       0 637741 1001

---  -4 ---78700.- 78700 2-80  .. 7000 .24800 38720 -_. .......0-.--- --__.0. _._._. 0_..  514963 -_.. 591_
7         0         0         0 787no 78700 2-80 7000 24800 38720        0         0       0 514963 593
8         0         0         0 78700 78700 2-80 7000 2•800 38720        0         0       0 514963 593
19         0         0         0 78700 78700 2-80 7000 24800 38720        0         0       0 514963 593
20         0         0         0 78700 78700 2.80 7000 24800 38720        0         0       0 514963 59321 0 0 0· 78700 78700 - 2 BO 7000 24800 38720        0         0       0 514963 5930 --.78700   -.-78700--  2.80.--1000----2•800-  -  38720_.--_.0.__.---0.-_.0-__514961__. 591_._-

0 SUM 2818635 1463753 4222388 157.000 5856388 43600 140000 496000 774400                  0       0 11895369 17751
..1 P. 1750653 1067982 2818635 823828 3642463 22820 73276 259605 405319                  0       0 6376889 10019

STEAM COMMI LINE GROSS COMM. ELEC. FOOL POOL TOTAL
- --.  GEN.-*---   METERED---. LOSS  L .COMM.-.- -COW.---.TOTAL-.  GEN.... - STEAIL. ELECT. EAERGY.   CAPACIIZ  - ELECT.___NEI_ MEI_

BLOIDN USAGE BLOWDN USAGE S PER STEAM 16OOS EAPENSE COST REVENUE HEVENUE HEVENUE CASH PRESEhT
VR loOOLBS 1OO0LBS 1000LBS 1000LBS lOOOLB REVENUE RW" FOR T-G S/KWH (CKEDIT) ECHEDIY) (CREOITSJ FLOW . wORTH1 0 0 0 0 0 0 0 0      0       0        0         0 -285493 -2699692 0 0 0 0 0 0 0 0      0       0        0      .  0. -285093 -25529a
3 0 0 0 0 0. 0 40566 394720 .0247 .567924 569463 1137387 135454 114538
4-----1-       - 0 ---  0              0 0 0    40566- -394720- -,0247-Se 7924.-.569063.__1131381-13545  _108310--
5         0          0         0          0       0         0 40566 394720 •0247 567924 569463 1137381 135•54 . 102•21
6         0          0         0          0       0         0 40566 394720 .0247 567924 569463 1137387 135454 96852
7         0          0         0          0       0         0 40566 394720 .0247 567924 569463 1137387 135•54 91586
8        0          0         0          0       0         0 40566 39•720 .02•7 St 7924 569463 1137381 135454 86606
9         0          0         0          0       0         0 40566 394720 .0247 St 7924 569463 1137387 135•54 81897

10                   0                 ,O                  0                     0               0                   n    af,566---396720  -0241.-50792•-  569463-11313BZ__._1356;L__  7Ze*
11    0    0    0    0   0    0 40566 394720 .0247 567924 569463 1 l 373B7 135454 73233
12         0          0         0          0       0         0 40566 394720 .0247 St 7924 569463 1137381 135454 69251
13         0          0         0          0       0         0 40566 39.720 .0247 567924 .569463 1137381 135454 65•86
14        0          0         0          0       0         0 40566 394720 .02•7 567924 569463 1137381 135454 61925
15         0          0         0          0       0       ,  0 40566 394720 .0247 Se 7924 569463 113738' 135454 .58558

1                  o                   f                                     0             0                 8    00566-- 308951 :  .0146_561924__.569463._ 113738-1-._.-54372*__ 222276--_17         O         0   0 0 40566 308951 .0146 5&7924 569463 1137381 543724 210190
18 0         0          0       0         0 40566 308951 .0146 St 7924 569463 1137387 543724 198761
19                   0                     0                   0                     0 0·- 0 40566 308951  .0146  567924 ..569463 1137387 543724 187954

0 40566 308951 .0146 507924 569463 il3738> 54372• , 17773420          0           0          0.          0       0
21 0          0         0          0       0         0 40566 308951 .0146 St 7924 569463 1137381 543724 168070
"         0          0      '  n          n       n         o .0566 inA951 _.0146 5%19,4 569463 1137387 543724 158932

' SUM             O                 0        --·.0-.--   . 0 0 729•026 11358480 11389260 22747740 4995983 1886765
PI         0          0      '  0          0                  0 3923077 5945003  5961114 11906117 1886765 1886765



78/03/13

COD,PARISOA I.A.l IC) STEAM SIDE OF COGENtRATION PLANT IESTERN COAL NO COST SHARING

(- DEPIEC. TOTAL GROSS
TCTAL Sl 4 1NG TOTAL                .-             LABOR . COAL . TOTAL. ASM TOTAL OWN .

( LOAN FUND OwNING PUMCH SUPPLIES CONSUMP FUEL  LANUt ILL OPER. OPER.
YR PRINCIPLE INTEREST PVT PMT EAPENSE INS• UTIL. ADMIN. MAINT. TONS ·' EAPENSE LAPENSE LAPENSE 1000 S
1 7926/3 10•op68 8335 1 0   18)J511       0        0        0         0        0         0       0         0   1833
2 838220 995291 8335 1 0   1A33511       0        0        0         0        0         0       0         0   1833

r 3 BA6418 947093 8335 1 10638 0 2897321 39200 38 424 32000 -625662 -57377 32702Y4 92160 5540740 e43B
937387 _ R 96124 _8335 1 10638 0 2897321. 39200.. 38_624._ _32000. _625662 _5737.Z- 32702'0•...92160.  . 55•0740. _.  8438__ __

5 991287 H42224 8335 1 10638 0 2897321 39200 - 38.424 32000 _625662 57377 3270214 92160 55•0740 8438
C 6 1,4828* 785225 8335 1 10638 0 2897321 39200 38 424 32000 625662 57377 3270294 92 i 60 5540740 B438

7 1108562 724949 8335 1 10638 0 2897321 39200 38 42• 32000 625662 57377 3270244 92160 5540740 8•38
1 8 11723AS 661206 8335 1 10638.0 2897321 39200   38 424 32000 625662 57377 327029944 92160 55•0740 8•3B
10 9 1239712 593799 8335 1 10638 0 2897321 39200 38.424 32000 625662 57377 32702¥4 92160 55•0740 B438

10  .. 1310996 .-_. 522515    _8335 .1.  _10638 0 _  2897321_  39200..._ 38 424._ ._32000 _625662 .57377 32702Y4.... 92160 _.55•0740_ .  8430._
11 1386378 .47133 .8335.1 10638 0 2897321 39200 38 424 32000 625662 .57377 327029•4 92160 5540740 8438
/2 1466095 367•16 8335 1 10638 0 2897321 39200 38 424 32000 625662 57377 32702v4 92160 5540740 8438
13 1550395 283116 8335 1 10638 0 2897321 39200 38.42• 32000 625662 57377 3270294 92160 5540740 8438
14 1639543 193968 8335 1 10638 0 2897321 39200 38-42• 32000 625662 57377 3270294 92 i60 5540740 8•38
15 1733817 99694 -8335 1 10638 0 2897321 39200 38 424 32000 625662 57377 32702Y44 92160 55407•0 B•38
16              0              0              0..--10638 0- . 1063810...  39200-- 38-424      32000 .625662 _ 57377__ 3270294.  .92160_   5540740 _.6604-__ _
17         0         0         0   10638 0 1063810 39200 38-42• 32000 625662 57377 327024.. 92160 55•0740 6604
18         0         0         0   10638 0 1063810 39200 38.424 32000 _625662 57377 3270294 92160 5540740 6604
19         0         0         0   10638 0 1063810 39200 38-424 32000 625662 57377 3270294 92160 5540740 6604
20         0          0          0   10638 0 1063810 39200 38.426 32000 625662 -57377 3270294 92160 5540740 6604
21         0         0         0   10638 0 1063810 392O 0 38.424 32000 .625662 57377 3270294 92 i60 5540740 6604
22          0          0          0 1063A-0 10&3Ato ,elon   38-424-_ 32000 .625662___.57371 3270294__.92160._.5540740...6606_

SUM 181020•5 9400621 27502666 21276200 48778866 784000 7628480 26•0000 32513240 65405860 1843200 110814800 159593
CD pw 112•3170 6856875 18102045 11135916 27237961 &1034• 3992730 1381770 17017358 34233274  964727  58000223  8723800

STEA/ COMMI LINE GROSS COMM. ELEC. FOOL POOL TOTAL
-- GENr 4--- METEREO.--. LOSS-.* CODLM--_. CO T TOTAL_ .  GEN. _. STEAM._ ELECT.  EAERGY .  CAPACILY_  ELECT._ ..NEI...-  _NET___

BLOWDN USAGE BLO*DN USAGE S PER STEAM 10OOS EXPENSE COST REVENUE REVENUE MEVENUE CASH PRESENT
VR 1000LBS 1000LBS 1000LBS. 1000LBS 1000LB REVENUE RWH FOR T-G  5/KIM (CZEDITI (CHEDITI ICREDITSI FLO• WORTH  
1         0     ·    0         0          0       0         0      0        0      0       0        0         6  -1833511  -1733817

0 ---- 0 -   0    -0       0  .     0         0  -1833511  -1639543
3 2005034 18 0324 1947 0 2005034 4.0 2 8438061      0       0      0       0        0         0         0         0
-4--20050]A 18 0324 10.7 0 '00501•  .n 2 AllpALI      O        0      0       0        B         O         on
5 2005034 18 0324 19•7.0 200503• 4.0 2 8438061      0       0      0       0        0         0         0         0
6 2005034 18.0324 1947 0 2005034 4.0 2 8•38061 0 0 0 0 0 0 0 0
7 2005034 18 032• 1947 0 2005034 4.0 2 8438061      0       0      0       0        0        0         0         0
8 2005034 18 0324 1967 0 2005034 4.0 2 8438061 0 0 0 0 0 0 0 0
9 2005034 18 0324 1947 0 2005034 4.0 2 8438061      0        0      0       0        0         0         0         0

In Per,503, 18 0324-.-10•7 0 '00503• ..n 2 8439AA)      0        0      0       0        n         0         0         n
11 2005034 18 0324 1947 0 - 2005034 4.0 2 8438061      0        0      0       0        0         0         0         0
12 2005034 18 0324 . 19•7 0 2005034 4.0 2 8438061 0 0       0         0 0 0._   0         0
13 2005034 18 0324 19*7. 0 2005034 4.0 2 8•38061  -    0        0      0       0        0         0         0         0
14. 2005034 18 0324 1947 0 2005034 4.0 2 8438061      0        0      0       0        0         0         0   --    0
15 2005034 18 0324 1947 0 2005034 4.0 2 8438061 O 0 0 0 0 0 0 0
IA '00*91. lA 0324-__39&7 n 1005034 1-1-0 AhaASSB    _ 0 *-liD-9- 0 0        0
17 2005034 18 0324 1947 0 2005034 3.1•0 6604550      0        0      0       0        0         0         0         0

i  18.. 2005034 18 0324 19•7 0 2005034 3•160 6604550 0 0        0       .0           0 0-._ 0  __ 0
19 2005034 18 0324 194  0 2005034 3.140 6604550      0        0      0       0        0         0         0         0
20 2005034 18 032• 1947 0 2005034 3•1•0 6604550 0 0 0 0 0 0

1 21 2005034 18 0324 1947 0 2005034 3.140 6604550      0        0 0       0        0        0        0
7, 10050-3* 'R 0124    1947 0 zonf014 1.1.n 660*550      n       O      8      ,0        0         0         0         0

L  SUM •0100680 36206480 3894200 40100680 155926044               0               0        0         0 -3667022 -3373360
P. 20988600 18950392 2038216 20988608 -8386*825 ·              0               0        0 1 0 -3373360 .3373360
----



78/03/13

COMPAHISOA I.A.liCI TOTAL COGLNERATION PLANT •ESTERN COAL NO COSI SHARING

DEPPEC. TOTAL GROSS
.-- -     .-        -   . - TCTAL SIAKING_ 10TAL - _---_._. LABOR COAL __.TOTAL ._ASM - . TOTAL._OWN •._

LCAN FUND O.NING PURCM SUPPLIES CONSUMP FUEL LANOtILL OPEN. OPER.
I TR PRINCIPLE INTEREST P,1 P,1 EXPENSE INS• UTlL. ADMIN. MAINT. TONS ExpEN3E ExPENSE EXPENSE 1000 S

1 916065 1202939 21190n4 0   2119004       0        0        0         0        0         0       0         0   2119
2 968738 1150265 211909• 0   2119004       0        0        0         0        0         0       0         0   2119
3 102•441 1094563 21190C4 1142510 3261514 41380 388424 156800 1664382 157377 3270294 92160 6178481 9•39
4..  ln'*3346-. 1435658 2119004 -142510 _ 32615-4 41380 388424 __156800 . 1664382 .:57377.__32702114__92#60__.6178481 _.9439
5 1145638 973365 2119004 425 0 32615 4 4.380 3B••2• 156800 66•382 57377 3270294 92160 6170481 9439

(   6 1211513 907491 2119064 425 0 32615 4 4.380 38842• 156800 66•382 57377 3270244 92160 6178481 9439
7 1281175 837829 211900• 425 0 32615 4 4 380 388424 156800 664382 57377 32702944 92i 60 6178481 9439
8 135•842 76•161 2119004 425 0 32615 4 4 380 388424 1 6800 664382 57377 3270294 92160 6178481 9.39

1 9 1•32746 686258 211900• 425 0 32615 4 4.380 388424 1 6800 664382 _57377 32702'00 92460 6178481 9439
10  -  1515128- .  _ 603875..   21190c 4-   _-425.0....32615.4-4.380___380424 -1  6800-_  .664382  -  _57371.-_327029*_.-92460-6178401 -_94.39
11 1602242 516755 2119004 425 0 32615 4 4 380 388424 1 6800 66•382 57,77 32702¥4 92160 6178481 9439
12 1694372 42•626 2119004 425 0 32615 4 4 380 385424 1 6800 664382 -57377 3270294 92160 6178481 9439
13 1791844 327199 2119004 425 0 32615 4 4 380 388424 1 6800 664382 57377 32702944 92160 6178481 9•39
14 1894833 22•171 2119004 425 0 32615 4 4 380 38B42• 1 6800 66•382 57377 3270294 92160 6178481 9439
15 200378e 115218 2119004 425 0 32615 4 4 380 388424 1 6800 664382 57377 32702'4 92160 6178481 9439
16----·--.0------4.--...---.0-     425.0 - 11•25 0..  0.380-_.388424_..1  6800_.   664382_   _57377_ .3270294__ 92160._ 6055701__7198
17         0         0         0     425 0 11425 0 • 380 388424 1 6800 664382 57377 3270294 92160 6055703 719818       6       0       0    425 0 11•25 0 . 380 388424 156800 664382 57377 3270294 92160 6055703 7198
19         4         0         0     425 0 11425 0 . 380 388424 156800 66•382 57377 327029.9. 92160 6055703 7198
20         0         0         0     425 0 11•25 0 4.380 388424 156800 664382 57377 3270294 92160 6055703 7198
21         0         0         0 425_0 11425 0 . 380 388424 156800 664382 57377 3270294 92160 6055703 719I
21-                0                   0                   0-- -425.*-- 11425.0 -   •.380 -  381*42•-- 156800__.66•382.-   57317_  ..3270294__.92460_.__ 6055701_.719a

CD                 SUM 20920680 10864374 317escs. 22850200 54635254 827600 7768480 3136000 33287640 65405840 18•3200 122710169 177345
CD PW 12993823 7926857  20920680  11959745  32880•25  *33164  4066005  1641376 17.22678 342332Y4  964727  64377113  97257

STEAP COMMI LINE GROSS COMM. ELEC. FOOL POOL TOTAL
---. GEN.  •-_. -METERED---- LOSS * --COMM._. - .COSL___TOTAL_..GEN..- STEAM «ELECT..EhERGY _ CAPACIll _ ELECT. NET NET

BLOWDN USAGE BLOION USAGE S PER STEAM 10005 EXPENSE COST REVENUE REVENUE *EVEfUE CASH PRESENT
YR 1000LBS 1000LBS 1000LBS 1000LBS 1000LB REVENUE RWH FOR T-6  5/KIM (CAEDIT  (CREDII) (*REDITS  . FLOW. WORTH
1         0          0         0          0       0         0      0        0      0       0        0         0 -2119004 -2003786
20 0    - 0       0         0      0        0      0       0        0         0  -2119004  -1894833
3 2005034 810324 19•710 2005034 4•0-2 8438061 •0566 394720 .0247 567924 569.63 1 37387 135454 114538

-4- 2005034.-.810324---19•71 -_2005034_. .0_2_ -8438061__40566  -- 39472a_.0241.. 56797• 569463   1 3738/ 135454 108310
5 2005034 8 0324 19•710 2005034 4.0 2 8438061 40566 394720 .0247 St 7924 569463 1 37387 13S.S4 102421
6 2005034 8 032• 194710 2005034 4.0 2 8438061 40566 394720 .0247 557924 569463 1.37387 135454 96852
7 2005034 8 0324 194710 2805034 4.0 2 8438061 40566 394720 .0247 567924 569•63 1.3738' 135454 91586
8 2n05034 8 0324 194710 2005034 4.0 2 8438061 40566 394720 .0247 Se 7924 569463 1 37387 135454. 86606
9 2005034 8 032• 194710 200503• 4.0 2 8438061 40566 394720 .0247 Se 7924 S69463 1 37387 135454 8189710--2005034--.8.032_19a'in 20Osn,4   4.8 , H•,R061   40566.-9-4720_ .0241_567.926    569463__.1 37387 135454 77444

11 20c5034 8 0324 194710 2005034 4.0 2 8438061 40566 394720 .0247 567924 569463 1 37381 135454 73233
12 2005034 8 0324 19•710 2005034 4.0 2 8•38061 40566 39•720 .0247 567924 569463 1_37381 135454 69251
13 2005034 8 0324 194710 2005034 4.0 2 8438061 40566 394720 .0247 567924 569463 1 37381 135454 6S 486
14 2005034 8 0324 19•710 2005034 4.0 2 8438061 40566 39•720 .0247 567924 569463 1 37381 135454 61925
15 2005034 8 0324 194710 2005034 4.0 2 8438061 40566 394720 .0247 567924 569463 1 37381 135454 58SS8
16_ 2005034 8  0324--19•71-2005034-3.1  0_ _666*550 _40566 _308951.-_.014£_St792-. 569463__Ll7381 943724      _ 222276
17 2005034 8 032* 194710 2005034 3.140 6604550 40566 308951 .0146 567924 569463 1.37307 543724 210190
18 2005034 18 0324 19•710 2005034 3•140 6604550 40566 308951 .0146 567924 S6946j 1 37387 543724 198761
19 2005034 18 0324 19•710 2005034 3.140 6604550 40566 308951 .0146 567924 569463 1.37301 543724 187954
20 2005034 18 0324 19•710 2005034 3.1•0 6606550 40566 308951 .0146 Se 7924 569463 1: 37387 543724 177734
21 2005034 18 0324 194710 2005034 3.140 6604550 40566 308951 .0146 567924 569463 1 37381 543724 168070„ 'n4401a 120.'A lob710 20nS014 1.lan 660*550 405AA 30R95, .n//6 511924 569463 1_37381 543724 158932

SUM 40100680 36206480 3894200 40100680 155926644 7294026 11358480 11389260: 227•7740 ..  1320961_.-1486595_ _
PW 20988668 18950392 2038216 20988608 83864825 3923077 5945003  5961114  11906117  -1486595  -1486595



3.3.4              *     COST RENEFITS - COMPARISON I.A.2(a)

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

Normal Cogeneratiun 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                                        t

1DOE (MIS) -0- 15,000 324,800
·IEgisl. 11,422,190 -0- 11,422,190

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

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 78,700 1,063,810
Total Owning $ 1,451,730 $ 362,680 $ 1,707,514

Operating Expenses
(end of 1981)

Insurance                   $     9,408      $ 2,180 $    39,200
Purchased Utilities 343,904 7,000 381,424Administration 99,000 24,800 132,000
Labor, Supplies, Maint. 983,076 38,720 1,625,6622Fuel-Commlnity 5,364,296 -0- ; 5,364,296
Fuel-Generator -0- -0- 398,708
3Ash Handling and Landfill 74,908 -0- 80,475
4Turbine Steam Purch. -0- 651,504 -0-

Total Operating Expense $ 6,874,592 $  724,204      $ 8,021,765

Gross Owning & Operating $ 8,326,322 $1,086,884 ' ': '$ 9,729,279

Gross Production Expense t

Steam, $/1000 lbs. $  4.15271            -.        $    4.8524
Electricity, $/KWh $ .02679 -0-

50ammunity Steam Charge $ 4.15271 -         $   4.52749

Revenue (Steam)
a. Community Usage $ 7,517,748 -0-   ''  .  $ 8,196,227
b.      Corrmunity  Line Loss 566,002 -0- 617,084
c.  Blowdown Allocation 242,572 -0-    .          . .           · . .  264,464

d.  T-G Steam -0- -0- * '    ' 651,504

Total Steam Revenue $ 8,326,322 -0- $ 9,729,279

Revenue (Elec. Gen.)
a. Capacity $  569,463           -
b. Energy 567,924

Total Elec. Gen. Revenue $1,137,387
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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)

Net Plant Cash Flow        ($ 828,552) ($ 472,020) ($ 1,184,415)
at end of 1981

Cash Flow Deficit          ($ 828,552) ($ 472,020) ($ 1,184,415)
at end or 1981

..

NOIES (I.A.2(a))

Total DOE

1.  Camputer Interface Steam Gen. $ 65,000 $   65,000
Corrputer MIS 225,000 225,000

, $2,901,000

Computer Interface - Turbine 15,000 15,000

8 890
2.  Fuel - 109,939 - 10,888 (  '   )  = 102,33312,726

Corrmunity Charge  =   102,333  x  52.42

= 5,364,295

3.  Ash Handling = 102,333 x .1 x 7.32
1·

= $74,908

4,619 x 40,566,000
4                              ($9,729,279) = $651,504109,939'x 2,000 x 12,726

5.
. =  $4.52749 per 1,000 lbs.9,729,279 - 651,504

,. 2,005,034
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A.  SIMPLE OOST BENEFIT ANALYSIS

I.  Payback Period - Total Oogeneration

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

=  93.32 years

II. Payback Period - Turbine-Generator

Payback Period $2,803,635
(Turbine-Gen.) $50,503

=  55.51 years

III.  Minimum Acceptable Rate of Return (MAR)          '

($6,355,055 + 2,803,635)CRFIi  + (8,021,765 + 724,204)
15

-(9,729 ; 279 +   1,137,387·)       =           (4,445,655 )CRF 1 1
15

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

CRFIi
668,967

15     $4,713,035

=  .14194

MAR -  11.5%

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

ROI = 100$50,503
6.355,055 + 2,803,635 - 4,445,655  x

ROI  =  1.07%

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

ROI 100$50,503
2,803,635  x

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

PWF = 9.8729

Normal Plant Expansion PW of 15 year Costs

PW of  15 year 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 $(79,198,084)
PW of 15 year Steam Revenues 96,056,199
PW of 15 year Gen. Operating Costs ( 7,149,994)
PW of 15 year Gen. Revenues 11,229,308

PW of 15 years $ 20,937,429

20,937,429 - 14,332,785B/C Ratio =
6,355,055 + 2,803,635 - 4,445,655

B/C Ratio =  1.401

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

B/C Ratio
=

2,803,635
11,229,308 - 7,149,994

B/C Ratio =  1.46
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B.  OOST EFFECTIVENESS ANALYSIS

Normal Plant Expansion Steam Operation
Cambined Escalation Rate:

CER  03(9,408)
+ .1(343,904) + .08(99,000) + .0698(983,076)

+.07399(5,364,296) + .07(74,908)]
+ 6,874,592

CER 8.14% .a 1.0226 PWF 18.02

Cogeneration Plant Expansion Steam Operation
Cambined Escalation Rate:

CER  03(39,200)
+ .1(381,424),+..08(132,000) + .0698(1,625,662)

+  . 07399( 5,763,004) + .07(80,475)]
+ 8,021,765

CER 8.04% 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 7.99% a 1.0211 PWF 17.83
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I.  PRESENT WORTH OF 15 YEAR LONG TERM COSTS

Normal· '

Cogeneration Plant
Cost Item PWF Plant Exp.    PWF  Elec. Gen. 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,flaint. 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-TW               -          -         -          - 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             - - 17.83  $20,279,610    -          -

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

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

$6,176,093
+3,053,299
$9,229,392
-5,244,372
$3,985,020
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I I. BENEFIT-TO-OOST RATIO    ( LIFE CYCLE) - TOTAL 00GENERATION

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

$3,985,020

.85

I I I. BENEFIT-TO-eST RATIO   ( LIFE CYCLE) - TURBINE-GENERATOR

B/C Ratio
$20,279,610 - 17,226,311

$2,803,635

1.09

IV.  PAYBACK PERIOD (TURBINE4GENERATOR)

CER E03(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)
+ 07391 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

f       2,803,635
l:log (1.0637)(50,503) (1.0637-1)   +   1 n

log 1.0637

n  =  23.71 years

V.  RETURN ON INVESTMENT (LIFE CYCLE)

15
(50,503)(1.1249)(1.1249  -1)

Total 15 Year Savings  = .1249

$2,203,287

Rate of Return, R -1/2,203,28'A 1/15
l 2,803,635 

1R        -1.59%

1.  The rate of return is less than 1.59%.
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CASH FLOW ANALYSIS 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 I.A.2(A  EASTEMN COAL VS EASTERN COAL *11H COsl SHAMiNGr
ALL LOANS APORTl ZED IN 15 YEARS AT 5.75 .Pr RCENT EFFECTIVE ANNUAL RETURN.
REVENUE RFULIREMENT BASEU UPON FULL CONSTRUCTION BUDGET ESCALATED AT 7.0 PEhCENT PER YR FROM JAh. ly78 TO JAN. 1981
DEPRECIAllCA StkKING FUND ACCUMULATED AT 7.0 PLACENT.
PRESENT •CWTH CALCULATED USING 5.75 PERCENT

NORMAL EXPANSION TUWAINE-GEN COGEA-STEAM SlDE TOTAL COSEN
TOTAL CAPITAL  bUDGET- CDOLLARS)    _. -     ...  4445655.            . 2803635 t355055 .--· -- -    915861'0

C INTERNAL RATE CF RETURN (PERCENT3              0           -1.00                  0             -1.00

0

- CUMULATIVE. NET,CASM. FLOWS  AND-PRESENI_  WCRTM 78/03/13

-----------------------------COGENERATICA PLANT

EC=MAL  PLAD*T -EXPAASION -IURBI E- -.GLNERATOR----.-- STEAM 510£-- -..TOTAL. PLANT

PRESENT PRESENT PRESENT PRESENT
<1                                                                                                                                                          CM.     NE T bORTH OF CUM. NET WORTM OF CUM. NET •ORTM OF CUM. NET WORTM OF
00 YEAR CASH FLOW  CASH FLOW CASH FLOW  CASH FLO• CASM FLO• CASH FLOW -CASH *COW  CASH FLOW

---450289- ---425866-- -283973---  -268533 --·--      -643688.-  ..-608688 --_.__ - .-927661 _ --877221--
2 -9C0579 -828458 -567946 -522464 -1287375 -1-84280 -1855322 - 7067.4
3 -900579 -828458 -517436 -479753 -1287375 -1.84280 -180481i . 66•033
4 -400579 -828458 -466925 -439364 -1287375 -1 84280 -175436i - 623644
5 -900579 -828458 -416414 -401171 -1287375   -1 84280 -1703790 - 585451
6 -%00579 -828458 .365904 -365055 -1297375   -1 84280 -1653279 - 549335

-900579 -82845* -315393 -330'03 --  - --.-1287375-.-1  8428* - -1602769_- 515183--
8 -900579 -828458 -264883 -298608 -1287375 -1 84200 -1552258 . 482887
9 -900579 -828458 -214372 -268068 -1287375 -1 84280 -1501741 -.452348

10 -900579 -828458 -163861 -239189 -1287375 -1 84280 -1451231 - 423469
11 -900579 -828458 -113351 -211881 -1287375 -1 84280 -1400726 - 396161
12 .900579 -828458 -62840 -186057 -1287375 -1 84280 -1350215 . 370337
F,-I- C00570 -P2NASA -12329 -16163- -1287375 ---1 84280 1299705___--34,917
14 -900579 -828•58 38181 -138546 -1287375 -1 84280 -1249194 - 322826
15 -900579 -828.58 88692 -116710 -1287375 -1.84280 -1198683 - 300989
16 _900579 -828458 466279 37649 -1287375 -1 84280 -821096 -·i 46631
17 -900579 -828458 843867 183615 -1287375, -1.84280 -443509 0.000665
18 -F00579 -828458 1221454 321644 -1287375 -1 84280 . -65922 .8626361.9-- -900579___-BZA.SA 1*900.1 AS,16A -1287375 __ .-1.842An .31169§.   -.732112.
20 -900579 -828458 1976628 575595 -1287375 -1 84280 689253 -608685
21 -900579 -828458 2354216 692311 -1287375 -1.84280 1066840 -491969
22 2731 e03 802680 -1287375   -1184280-900579 -828458 1444428 -381600



78/03/13

CCMPARTSOA I.A.2(Al UNIVERSITY NORMAL PLANT ENPANSION EASTERN COAL "1 TM COST SMA*1NG
r

TOTALDEPpEC. GROSS
- - -  -- TCTAL SINKING TOTAL . . _ - --- LABOR . COAL TOTAL ASM „ . TOTAL OWN •

LOAN FUND 0*NING PUNCH SUPPLIES CONSUMP FUEL LANut·ILL OPER. OPER.
YR PRINCIPLE INTEREST P,1 PMT EXPENSE INS• UTiL. ADMIN. MAINT. TONS LAPENbE LAPLNSE EXPENSE 1000 S
1 194664 255625 •50289 0        450289               0                 0.                0                   0                0                   0               0                -  0    .·   450
2 205857 24•432 •50289 0    450289       0        0        0         0        0         0     .0   - 0·.•50
3 217694 232595 450289 1001430 1•51719 9408 343904 99OOO 983076 102333.: 5364296 74940 . „.6874624 8326
4.. 23n212 226078 .450289 1001430 - _ 1451719. .._ 9406 343904 .- 99000._ 983076 102333. .53642Y6.__._74940  1687•624.... 8326
5 243449 206841 450289 .001430 1•51719 9408 343904  + 99000 983076 02333 5364296 74940 087•624 8326

<·  6 257447 192842 450289 001.30 1•51719 9408 : 343904 99OOO 983076 02333 5364246 74940 687•624 8326
7 272250 178039 450289 001•30 1451719 9406 343904 99000 983076 02333 5364296 74940 0874624 8326
8 2H79O5 162385 450289 001430 1451719 9408 3•390• 99000 983076 02333 5364296 74¥40 6874624 8326

0  9 304459 145830 450289 001430 145/719 9408 343904 99000 983076 02333 5364296 74940 6874624 8326
10...  321966.-.128324 ....450289 001•30 1•51719._._. 9408.. 343904 .- 99000 983076 02333  ..·53642¥6 _ _74?40 _. 6874624_..8326__ ___
11 340479 109811 459289 001430 1451719 9408 343904 99000 983076 02333 5364246 74¥40 6874624 8326

,

12 300056 90233 450289 001430 1451719 9408 343904 99OOO 983076 02333.. 5364296 7•940 6874624 8326
13 380759 69530 450289 001430 1•51719 9408 343904 99000 983076 02333 53642 Y6 74440 687/624 8326
14 402653 47636 450269 001430 1•S 1719 9408 343904 99O 0O 983076 02333 5364296 74940 6874624 8326
15 425836 24484 650289 001430 1•51719 9408, 343904 99OOO 983076 02333 536•2Y6 74940 6874624 8326
16 -- __..._._.4--_ _... 4 --O-. 001430 - .1001430-- -9408_. 343904 99000 -- 983076... 02333- 5364296__ 74940 - 6874624.. 7876__.-
17         0         0         0 001430 1001430 9408 343904 99000 983076 02333 5364296 74940 687462• 7876
18 0         0 001•30 1001430 9408 34390* 990O0 983076 02333 5364296 74440 687•624 7876
19         0         0         0 001•30 1001430 9406 343904 99OOO 983076 02333 5364246 74940 687•62• 7876
20          0          0          0 001430 1001430 94/8 343904 99000 983076 02333 53642Y6 74940 6874624 7876
21         0         0         0.    001430 . 1001430 9408 343904 99000 903076 02333  - 53642*6 74¥40 6874624 7876
22.-.-_.-   4                0. ---. 0     .001430_-1001431.- .-3408_. 343904 _._-99000__9830.76.._ .02333._.53642¥6_._7•940.-.. 687•624.__.7876 _..__
SUM 4465655 2308685 6754340 20028600 26782940 188160 6878080 1980000 19661520 1072859¥0 1498800 137492480 164275

-1 P 2761194 1684461 4445655 10482925 14928580 98483 3599972 1036328 10290796 56153215  784469  71963262  86891CD

STEAM COMM. LINE GROSS COMM. ELEC. FOOL POOL TOTAL
_-__  GEN.- •---7.ETERE#-.LOSS. 3_. _.COMM.._..COST JOTAL.... GEN.__ STEAM ELECT.  EMERGY . CAPACITY.._.ELECTL.--_.NEL_._.__ NEL__

BLOWON USAGE BLOIDN USAGE i PER STEAM lbOOS EXPENSE COST REVENUE REVENUE NEVENUE CASH PRESENT
YR 1000LAS 10OOLBS 10OOLBS_ 1000LBS .1000LB REVENUE Awl FOR T-6  1/KIH (CREDIT) (CHEDI11 15REDITSJ FLb/ WORTM
1         0          0         0         0       0         0      0        0      0       0        0         0' -450289 -425806

0 .-. e- .O  -     0   - O O      0       0        0         0   -450289 _ -402653-
3 2005034 -8 0324 1947 0 2605034 4.153 8326343      0        0      0       0        0         0         0         0-4- 2005034--· 8 0324-1947-0 40503-4.153 P&U' C -CK---0-/-·-·-Oll---- 0             0             0             0
5   2B 05034 8 0324 1947 0 2005039 4.153 8326343      0        0      0       0        0         0         0         0
6 2005034 8 0324 1947.0 2005034 4•153 8326343 0 0 0 0 0 0 0 0
7 200503• 8 0324 1947 0 2005034 4•153 8326343      0        0      0       0        0         0         0         0
8 2005034 8.0324 1947 0 2005034 4•153 8326343 0 0 0 0 0 0 0 0
9 2005034 8 0324 1947 0 2005034 4.153 8326343 0 0 0 0 0 0 0 0

10--2005034--_: 8  0324-- -4947 0 2005036 A.'53 nhu'      C        0      0       0        0         n         n         0
11 2005034 8 0324 1947 0 2005034 4.153 8326343      0        0      0       0        0         0         0         0

' 12 2005034 8 0324 1947 0 2005034 4.1 s3 83263•3 0 0 0 0 0 0 0 0
13 2005034 8 0324 1947 0 2005034 4.153 8326343      0        0      0       0        0         0         0         0
14 2005034 810324 19•7 0 2005034 4.153 8326343 -    0        0      0       0        0         0         0. .      0

2 15 2005034 B 10324 1947 0 2005034 4.153 8326393 0 0 0 0 0 0 0 0
14- -2095034.----   8  0324--1947 0 200503a 3.928-7876054      0        0      0       0        0         0         0         0
17 2005034 8 0324 1947 0 2005034 3.928 7876054      0        0      0       0        0         0         0         0
18 2005034 8 0324 1947 0 2005034 3.928 7876054 0 0 0 0 0 0....          0.      P.-   0
19 2005034 8 0324 1947 0 2005034 3.928 7876054      0        0      0       0        0         0         0         0
20 2005034 8 032• 19•7 0 2005034 3.928 7876054 0 00 0 0 0 .0
21 2005034 81032• 1947 0 2005034 3.928 7876054      0        0      0       0        0         0         0         022.-- 2005034--  810326_.  .19.7 n 20 n5034 1.9PR 7876044      0        n      n       no         0         0         0

SUM 40100680 36206480 3294200 40100680 16337*841               0              0        0         0 -900579 -828•58
PW 20988600 18950392 2038216 20988608 86063384               0              0        0         0 -828458 -828458



78/03/13

COMP,AISON I.A.2(A) TURBINE-GENERATOR SIDE OF COGENERATION PLANT LASl ERN COAL •ITH CUST SHAWING
C                                   DEPPEC. TOTAL GROSSTCTAL · SINKING. TOTAL      -- --·-·-- - --.- -· --· LABOR COAL - -· TOTAL ASM TOTAL OWN ILCAN FUND 0.#ING PUNCH SUPPLIES CONSUMP FUEL LANUfILL OPEN. OPER.C   Yk FRINCIPLE INTEREST P.T PMT EXPENSE INS. UTIL. ADMIN. MAINT. TONS LAPEN5E LAPLASE EXPENSE 1000 S1 122764 1612•9 283973 0    2A3973       0        0        0         0        0         0       0         0    2832 129823 154/50 283973 0    283973       0        0        0         0        0         0       0         0    2833 137282 146665 2e3973 78700 362673 2-80 7000 24800 38720        0         0       0 724203 0864 145182 138791 -·283973 78700 - 362673 2-RO 7000 2•800 38720.._......_.0._-_.  .. 0. 0.   72•203__ _0865 153530 130443 283973 78700 362673 2.80 7000 2.800 38720        0         0       0 72•203 086(   6 162358 121615 283973 78700 362673 2.80 7000 24800 38720        0         0       0 724203 0867 171694 112280 283973 70700 362673 2_80 7000 24800 38720        0         0       0 724203 0868 181566 102407 283973 7p 700 36L673 2-80 7000 24800 38720        0         0       0 72•203 0860 9 192006 91967 283973 78700 362673 2 80 7o00 24800 38720        0         0       0 724203 08610 203046 --.. 80927 283973 -- 787(L.-_ 362073.._ 2-AO 7000 -- . 24800 38720 _   ...._  0.._- -_. 0-__ _-_0_-.. 72•203_.._006.._11 214721 69252 283973 78700 362673 2 80 7000 24800 38720        0         0       0 724203 086c 12 227068 569eS 2e3973 78700 362673 2 80 7000 24800 38720        0         0       0 724203 08613 240124 43849 2e3973 78700 362673 2 80 7000 24800 38720        0         0       0 72•203 08614 253932 30042 283973 78700 362673 2 80 7000 2•800 38720        0         0       0 724203 08615 268533 15441 2e3973 78700 362673 2 80 7000 24800 38720        0         0       0 72•203 -08616 -·-=-- .   0              0              0 '8700 78740 -.-..  2.80_  . __700*-·.- 24800 38720 .-_.--.0... .._ ..0 ..-  O     681100__.759.--17         0         0         0 78700 78700 2 80 7000 24800 38720        0         0       0 681100 75918         0         0       .0 78700 78700 2 80 7000 24800 38720        0         0       0 681100 7S919         0         0         0 78700 .78700 2 80 7000 24800 38720        0         0       0 681100 75920         0         0         0 78700 78700 2 80 7000 24800 38720        0         0       0 681100 75921 0         0         0 78700 78700 2.80 7000 24800 38720        0         0       0 681100 75922-· ---.* -·---.O----· O----78704-- -72§700.-- 2180-- ·7004-·- 268 0-.... 38720.-_.-_...0_-_-- 0.-. _. ..0.--681100...  . 759

00
SUM 2843635 1455963 4259598 1574000 5833598 43600 1•0000 496000 774400                   0       0 14182339 20015

CD P. 1741336 lr62299 2803635 823828 3627463 22820 73276 259605 405319                   0       0 7475974 11103

STEA' CO... LINE GROSS COMM. ELEC. FOOL POOL TOTAL__.GEN.. •---    METEREO--    LOSS. •--- --COMM.--COSI._.. _.TOTAL. - GEN. --. STEAM _ ELECT. EAERGY_.  CAPACITL_ ELECI*__NET___.__.NELBLOWDN USAGE PLOWDN USAGE S PER STEAM 10005 EXPENSE COST REVENUE REVENUE HEVENUE CASM PRESENTVR 1000LBS 1000LAS 1000LBS 1000LBS 1000LB REVENUE KWH FOR T-G  $/KhH ICAEDIT) ICREDIT) (SREOITS) FLOW hORTH
1               0                 0               0                0            0               0          0             0          0            0              0 0 -283973 -2685332            0              8             0.0 0 O      0       0      0       0        0         0 -283973 -253932
3         0          6         0          0       0         0 40566 651503 .0268 5/7924 569463 11373a7 50511 42711a              -0                 0               0                 n            O               0- 30566__ 651503 .._.0268.  Sal.924-_569*63__i.137.381      ..50511-  ._40309.__.-5         0          0         0          0       0         0 40566 651503 .0268 St7924 569463 1137387 50511 38193
6         0          0         0          0       0         0 40566 651503 .0268 Se 7924 569463 1137387 50511 36116
7         0          0         0          0       0         0 40566 651503 .0268 557924 569463 1137381 50511 34152
8    0    0    0    0   0 0 40566 651503 .0268 567924 569463 1137387 50511 32295
9         0          0         0          0       0         0 40566 651503 .0268 567924 569463 1137387 50511 30539 n              0                0              n               n           n              n   40566__651503.. .0268.-St7924._.569461- _113738-1-_ 50511 -28019__
11         0          9         0          0       0         0 40566 651503 .0268  Se 7924 569463 1137387 50511 27309
12         0          0         0          0       0         0 40566 651503 .0268 Se 7924 569463 1137387 50511 25824
13         0          0         0          0       0         0 40566 651503 .0268 Se 7924 569463 1137387 50511 24420
14         0          0         0          0       0         0 40566 651503 .0268 St 7924 569463 113738715 50511 23092

0          0         0          0       0         0 40566 651503 .0268 567924 569463 1137381 50511 21836IA    o    r    n    n   n    B bosAA 608400._ .0187_. St 7924 - 569463_ _1137381__.371581_ 154359
17                    n         0          0       0         0

40566 608400 .0187 567924 569463 1137387 377587 1459661 18                   0         6         0   · O O 40566 608400 .0187 567924 ·:569463 1137387 377587 138029
19         6          0         0          0       0         0 40566 608400 .0187 Se 7924 569463 i 137381 377587 130524

20                    0         0    -     0       0         0
40566 608400 .0187 Se 7924 569463 1137387 377587 12342721 0         0          0       0         0 40566 608400 .0187 st7924 569463 1137387 377587 116716„    e    c    n    n   a    0 405AA 60Aina .0181-_5*7924 561463 1137387 377587 110370

SUM       0           0          0           0 0    . „. 12728339 11358480 11389260 22747740 2731803 802680
PW         0           0          0           0                   0 6714954 5945003  5961114 11906117 802680 802680



78/03/13

COMPARISON I.A.2(Al STEAM SIDE OF COGENLRATION PLANT EASTERN COAL 91 TM CO T SMAHING
r                                                                                                 TOTALDEPREC• GROSS

- ./ - .- I.- .- --   - . TOTAL SINKING IOTAL LABOR . COAL TOTAL ASM .·_. TOTAL OWN  •
r LOAN FUND O.NING PUNC" SUPPLIES CONSUMP FUEL LAND/ILL OPEA. OPER.VE PRINCIPLE INTEREST PIT PMT EAPENSE iNS• UTAL. ADMIN. MAINT. TONS EAPENbE LAPLNSE EXPENSE 1000 S

1 278272 3654/6 643688 0    +43688       0        0        0         0        0         0       0         0    6432 29•273 369•15 6436BB 0    6•3688        0         0         0          0         0 00 0    6433 311193 332494 6•3688 0638 0 707.98 39200 38 424 132000 1625662 109939 57€300• .60•78 802.768 9729
4  -- 329$81.- -   3166nl-...   663688...    0638.0..    -7(7498- .   39200 - 38 42• 132000 1625662__ 109939 5763004 . 80'78 802_768   _9729
5 348rO9 295678 6•3688 0638 0 707498 39200 38 424 132000 1625662 109939 5763004 80•78 d 02 768 9729C   6 368020 275668 643688 0638 0 707498 392o 0 38 424 132000 1625662 109939 5763004 80•78 802.768 9729
7 389181 254547 643688 0638 0 -707.98 39200 38 424 132000 1625662 109939 5763004 80•78 602.768 9729

1

0     1    
232129 643688 0638 0 _707•98 39200 38 424 132000 1625662 109939 5763004 "0.78 802.768 9729
208464 643688 0638:0 707498 39200 38 424 132000 1625662 109939 576300• 80 78 b02.768 972910..__.460249_... 183•39. 643688._ 0638_0 - .707498_ .. 39200_   38 424 132000_. 1625662.. 109939 5763004 _. 80478.--802.768 ___9729

r
il

486713 156974 643688 0638 0 -707498 39200 38 424 132000 1625662 109939 5763004 80478 002.168 9729
514699 128988 643688 0638 0 .707498 39200 38 424 132000 1625662 109939 5763004 8U476 602.768 9729

13 546295 99393 043688 _0638_0 .767.98 39200 38 424 132000 1625662 109939 5763004 80•78 d02 768 9729
1/ 575592 68096 643688 0638 0 -707496 392OO 38 424 132000 1625662 109939 5763004 80•78 e02 768 9729
15 608688 35000 643688 0638 0 -707•98 39200 38 424 132000 1625662 109939 576300• 80478 802 768 9729
J- ----. 6---- -·0------.-0 -- .0638_0_- _063810_.  39200_ 38-624--132000. 1625662__ 109939__ 5763004_ . 80478 _ 802.768___9085 __
17         0         0         0    0638 0 063810 39200 38 424 132000 1625662 109939 5763004 80•78 802 768 9085

18         0         0         0    0638
0 _063810 39200 38 424 132000 1625662 109939 576300• 80•78 802 768 9085

19 0         0    0638 0 _063810 39200 38 424 132000 1625662 109939 5763004 60478 802 768 9085
20         0         0         0 063810 063810 39200 .38.424 132000 1625662 109939 5763004 80•78 802_768 9085
21         0         0         0 063810 063810 39200 38 424 132000 1625662 109939 5763004 80478 802.768 9085
22

0              0              0      063810.    -663810-_._392oa._ . 38-424.    132000_-_  1625662_ 109939  .. 5763004.- ..80478...„602.768._9065_

fE
SUM 6355e55 3300261 9655376 2127*200 30931516 784000 7628480 2640000 32513240 115260080 1609560 160435360 191366PW 3947121 2407934 6355055 11135916 17.90971 410344 3992730 1381770 17017358 60326873  842•40  83971515 101462

STEAP COMM. LINE GRCSS COMM. ELEC. FOOL POOL TOTAL--- r Ef * UETEOED LASS • CnUD.8 r071 TOTIH GLI.-.STEAM- ELECT. EAERGY_ CAPACITI__ ELECT. __.NET NFTBLOdDN USAGE PLOWDN USAGE S PER STEAM looos EXPENSE COST REVENUE REVENUE MEVLNUE CASH PRESEAT
VR. 1000LHS BOOOLBS 1000LBS 1000LBS 1000LB REVENUE KWN FOR 1-6  5/KIM (ChEDITI (CREDIT  ISREDITSI FLOW . - WORTH _
1         0          0         0          0       0         0      0        0      0       0        0         0 -643688 -6086886- 0.. --- i. .0 0         .-     0           0               0            0             0               0                 0 -643688 -5755923 2005034 18 0324 194710 2005034 4.527 9729266      0        0      0       0        0         0         0         0A  'ar,<07'   ta 03?4 '0ayin '00<n,I 4-521-__9729 66      0        0      0       n        0         0         0         0
5 2005034 18 0324 194710 2005034 4.527 9729266      0        0      0       0        0         0         0         06 2005034 18 0324 19•710 2005034 4.527 9729266      0        0      0       0        0         0         0         07 2005034 18 0324 194710 2005034 4.527 9729266      0        0      0       0        0         0         0         08 2005034 18 0324 194710 200503• 4.527 9729266      0        0      0       0        0         0         0         09 2005034 le 0324 194710 2005034 4.527 9729266      0        0      0       0        0         0         0         010--- 71,05034 .A 0,2* 19.710 200cn,4 4-527   9720266      n        n      n       n        0         0         0         0

11 2005034 18 0324 194710 2005034 4.527 9729266          0             0          0            0             0               0               00
l 12 2005034 18 0324 194710 2005034 4.527 9729266      0        0      0       0        0         0         0         013 2005034 18 0324 194710 2005034 "527 9729266      0        0      0       0        0         0         0         0

16 2005034 18 0324 19•710 2005034 4.527 9729266,     O        0      0       0        0         0         0         015 2005034 18 0324 194710 .2005034 4.527 9729266      0        0      0       0        0         0         0         0EA ,„n5034 ta 032* lea,in 2O05n,4 4.228_-_ griA54/H           0               0            0             n               O                 0                 0                 0
17 2005034 18 0324 194710 2005034 4.228 9085578      0        0      0       0        0         0         0         018 - 2005034 18.0324 194710 2005034 4.228 9085578      0        0      0       0        0         0         0.-     019 2005034 18 0324 194710 2005034 4.228 9085578      0        0      0       0        0         0         0         020 2005034 18 0324 194710 200503• 4.228 9085578      0        0      0       0        0         0         0         021 2005034 18 0324 194710 2005034 4.228 9085578      0        00>0        0         0         0         02, PRO*o,a 'R O"A '967/n 'eoqn,4 .4.7/A 9085978      0        0      0       no         0         0         0
SUM 40100680 36206480 3894200 40100680 190079500               0               0        0         0 -1287375 -1184280PW 20988668 18950392 2038216 20988608 100278207               0               0        9         0  -1184280  -1184280



COMPARISOA I.A.2(A) TOTAL"COGENEBAT 1OA PLANT EASTERN COAL •1 TM COST SHAMING
I r

DEPREC.       · TOTAL GROSS
--- .-  . TOTAL SIAKING TOTAL_._. LABOR COAL TOTAL ASM. . . TOTAL OWN •_.LOAN FUND OINING 'PUHCH SUPPLIES CONSUMP FUEL LANUtILL OPER. OPER,YR-PRINCIPLE INTEPEST Ppl PMT EAPENSE INS• UTlL. ADMIN. MAINT. TONS LAPENhE LAPENSE ExPENSE 1000 S

1 401036 526625 92766 0    927661       0        0        0         0        0         0       0         0    9272 42•096 503565 92766 0    927661       0        0        0         0        0         0       0         0    927448481 4791AO 92766    1.425 0 2070171 413AO 388424 56800 1664382 109939 576300• 80478 8745971 '08164 --  474269 -- 453392 92766 .25-0 2070111 - 41380 38842• _56800 1664382__ 09939 5763004. -·-80•76._..0745971.   0816.__ ___5 501539 426121 92766 425 0 2070171 41380 38842• 56800 166.382 09939 5763004 80•78 8745971 0816L . 53(378 397283 92766 425 0 2070171 41380 388424 56800 1664382 099,9 5763004 80478 8745971 08167 560875 366786 92766 425 0 2070171 •1380 380424 56800 1664382 09939 5763004 80478 07•5971 08168 593125 334536 92766 425 0 2070171 41380 388.24 -56800 1664382 . 09939 5763004 80478   8745971   081609 627230 300431 92766. 425 0 2070171 41380 388424 .56800 1664382 09939 5763004 80478 8745971 081610.- 663295._ 26•365.._ 92766 .425.0 . 2070171.- 41380. 38642. .56800.. 1664382 09939- 5763004.- 80478.---87•5971_. .0816.11 701435 226226 92766 -425 0 2070171 41380 388424 .56800 1664382 09939 5763004 80478 8745971 0816c

12 741767 185893 92766 425 0 2070171 41380 38842• .56800 1664382 . 09939 5763004 80478 8745971 081613 78•419 143242 92766 425.0 2070171 41380 388424 56800 1664382 09939 5763004 80478 8745971 0816
14 829523 98138 92766 425 0 2070171 413AO 368.24 56800 1664382 09939 5763004 80478 8745971 081615 877221 50440 927661 425 0 2070171 41380 388424 56800 166•382 09939 5763004 80478 8745971 .0816

16 --  ---0------ --0   ----- 0 - - -4/3 0-- l *ES L-:  SO -  80424-- -56800   166'3  ·  -099;;-   763004- -  ti ·-t;O/e#S --  4 --- -
18         0         0         0   .425 0 1142510 41380 388424 56800 1664382 _09939 5763004 80478 §702868 984519       0       0       0    425 0 1142510 41380 388424 56800 1664382 _09939 5763004 80478 8702868 9845
20         0         0        0     425 0 1142510 41380 388424 56800 1664382 -09939 5763004 80478 6702868 9845
21         0         0         0     425 0 1142510 •1380 386424 56800 1664382 .09939 5763004 80478 8702868 984577 0              n     .-425.--1142510_. 41380__388*26- 56800_ 1664382_  _09939- _ 5763004--..80,70._._§102868..__901.5

00 SUM 9158694 4756224 13914914 22850200 36765114  827600  7768480  3136000 33287640 115260080 1609560 174617699 211382N                                              p w 5688457 3•70233 9156690 119597•S 21118435 *33164 4066005 1641376 17.22678 60326873  842440  91447•89 112565
STEAM COMMI LINE GRCSS COMM. ELEC. pOOL POOL TOTAL-     GEN.  •---  ..  METEREO- ....LOSS 1.--COMM._... COST TOTAL _.. GEN. ... STEAM_ ELECT. EAERGY_ CAPACIly- .ELECT..__..NET__.__ _NET._ _BLOWDN USAGE FLOWON USAGE S PER STEAM 10005 EXPENSE COST REVENUE REVENUE OEVENUE CASH PRESENTVR 1000LBS 1000LBS 1000LBS 1000LBS 1000LB REVENUE KIN FOR T-G  S/KIM CCREDIT) (CREDII) (CREUITS) FLO• IuORTH

1         0          0         0          0       0         0      0'00       0        0         0 -927661 -877221200 0          0  -    0         0      0        0      0       0        0         0 -927661 -82952<3 2005034 1810324 194710 2605034 4.527 9729266 40566 651503 .0268 Se 7924 569463 1137387 50511 42711-4- -2005034--'81032- --19471-0---200503.-6.521---9729266 --40566-- 651503. .0268 567924  -- 569463-_.1'37387_    _50511___403895 2005034 810324 1947 0 200503• 4.527 9729266 40566 651503 .0268 567924 569463 1137387 50511 381936 2005034 810324 1947 0 2005034 4.527 9729266 40566 651503 .0268 St 7924 569463 1137387 50511 361167 2005034 81032• 1947 0 2005034 \ 4.527 9729266 40566 651503 .0268 567924 569463 1137387 50511 341528 2605034 810324 1947 0 2005034  1 4.527 9729266 40566 651503 .0268 527924 569463 1137387 50511 322959 2005034 810324 1947 0 2005034 14.527 9729266 40566 651503 .0268 567924 569463 1137387 50511 3053910-2005034 --.81032----19•7_0___200503_LI.527_ -9729266__40566.-51501 -,0268_567924-569463__il37387--50611 _2887911 2005034 810324 1947 0 2005034 %•.527 9729266 40566 651503 .0268 Se 7924 569463 1137387 50511 27309
C .12 2005034 810324  - 1947 0 2005034  4.527 9729266 40566 651503 .0268 567924 569463 1137387 50511 2582413 2005034 810324 1947 0 2005034 '4.527 972g266 40566 651503 .0268 567924 569463 1137387 50511 2442014 2005034- 810324 1947 0 2005034 f.527 9729266 40566 651503 .0268 567924 569463 1137387 50511 2309215 2005034 810324 1947 0 2005034 4.527 9729266 40566 651503 .0268 St7924 569463 1137387 50511 2183616-200503•__- a10326 ---1947 D--200503$-__ .228___908557*_40566- 608400_ ..0187-_56192*__.569463 _.1137391   --/7.7.581       15435_9-_._17 2005034

810324    1947 0    2005034   4 228   9085578  40566   608400  .0187  567924   569463   1137387    377587    14596618 2005034 810324 1947 0 2005034 4.228 9085578 40566 608400 .0187 567924 569463 1137381 377587 13802919 2005034 810324 1947 0 2005034 41228 9085578 •0566 608400 .0187 567924 569463 1137387 377587 13052420 2005034 1810324 1947 0 2005034 4.228 9085578 40566 608400 .0187 Se 7924 569463 1137387 377587 123427' 21 2005034 1810324 1947 0 2005034 4.228 9085578 40566 608400 .0187 Se 7924 569463 1137387 377587 11671622.- _200503--181032L-1947  --2005039.-.228__9085518-40566-608400...0187___5*3324 SA9463 1137387 377587 110370
'

SUM 40100680 36206480 3894200 40100680 _ 190079500 12728339 11358480 11389260 22747740 144•428 -381600PW 20988660 18950392 2038216 20988608 100278207 6714954 5945003  5961114 11906117 -381600 -381600



3.3.5 OOST BENEFITS - OOMPARISON I.A.2(b)

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

Normal
Combined Cogeneration Expansion
Plant

Expense Item Expansion Elec. Gen. Steam Gen.

Capital Budget - 1978 $14,829,760 $2,634,240 1$16,917,800Escalated Budget - 1979 15,867,845 2,818,635 18,102,045
Cost Sharing

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 78,700 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 7,000 381,424
Administration: 99,000 24,800 132,000Labor Supplies, Maint. 983,076 38,720 1,625,662
Fuel-Community 5,364,286 -0- 3,044,041
Fuel-Generator -0- -0- 226,252
Ash Handling & Landfill 74,098 -0- 92,160
Turbine Steam Purch. -0- 485,367 -0-

Total Operating Expense $ 6,874,592 $ 557,995 $ 5,540,739

Gross Owning & Operating $ 8,326,322 $ 920,675 $ 7,248,253

Gross Production Expense
Steam, $/1000 lbs. 4.153 3-.615
Electricity, $/KWh -                .02269

Cammunity Steam Charge 4.153 3.373

Revenue (Steam)
a.  Community Usage        $ 7,517,748 $ 6,106,138
b.  Community Line Loss 566,002                    ;     459,723
c.  Blowdown Allocation 242,572 197,025d.  T-G Steam -0- 485,367

Total Steam Revenue $ 8,326,322 $ 7,248,253

Revenue (Elec. Gen.)
a. Capacity $  569,463
b. Energy 567,924

Total Elec. Gen. Revenue
 1,137,387
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Normal
Oombined Oogeneration Expansion
Plant

Expense Item Expansion
' Elec. Gen. Steam Gen.

Gross Plant Incame $ 8,326,322 $1,137,387 $ 7,248,253

Plant Cash Flow -0- $  216,712      . .  -0-
(one year operation)

Const. Cash Flow (Debt) $ 828,552 $ 522,523 $ 1,184,415
(1979 through 1980)

Net Plant Cash Flow ($ 828,552) ($ 305,811) ($   1,184,415)
at end of 1981                                                 '

Cash Flow Deficit          ($ 828,552) ($ 305,811) ($ 1,184,415)
at end of 1981
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"

A.  SiMPLE OOST BENEFIT ANALYSIS

I. ., Payback Period - Total Cogeneration

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

=  21.75 years

II.  Payback Period - Turbine-Generator

Payback Period $2,803,635
216,712

=  12.93 years

I I I. Mininnnn Acceptable   Rate of Return

($6,355,055   +    2,803,635 )CRF 1  1       +    (5,540,739   +    557,995 )15

- (7,248,253 + 1,137,387)  =  (4,445,155)CRF' 1
15

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

CRFIi
835,176

15 $4,713,035

CRFIi .17721
15

MAR, -  16%

IV.  Return on Investment - Total Cogeneration

ROI =
x 100

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

ROI  =  4.60%

V.  Return on Investment - Turbine Generator

ROI 100
216,712
2,803,635  x

ROI 7.73%
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VI. Benefit-to-Cost Ratio  (B/C) - Total Oogeneration

PWF = 9.8729

Nonmal 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  = 6,355,055 + 2,803,635 - 4,445,655

B/C Ratio =  1.75

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

B/C Ratio =
2,803,635

11,229,308 - 5,509,029

B/C Ratio =  2.04
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B.  COST,EFFECTIVENESS ANALYSIS            f

Nonmal Plant Expansion Steam Operation
Combined Escalation Rate:

CER = 8.14% a = 1.0226 PWF 18.02

Cogeneration Plant Expansion Steam Operation
Combined Escalation Rate

CER = 7.9399% a = 1.0207i PWF 17.74

Electric Production 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 LONG TERM COSTS

Normal
Expans. Oogeneration Plant

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

Sub total
through
Labor of
I.A.2(a) -    $ 45,767,354 -    $ 5,570,904 -    $ 61,491,698
Fuel Oorrmunity 18.32 98,273,719 - -0- 18.32 55,766,831
Fuel Turbine 18.32 -0-        - -0- 18.32 4,144,937
Ash Handling 16.52 1,224,099 - -0- 16.52 1,522,483
Turbine Steam          - -0- 17.74 8,610,411 - -0-

PW of 15 years
Owning & Operating ($145,265,173) ($14,181,315) ($122,925,949)

PW of 15 years
of Revenues

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

Net PW of 15 years $ 4,775,150 $ 5,882,192 $  5,658,059

:.     The cogeneration plant   is the better econamic 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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I I. BENEFIT-TO-COST RATIO (LIFE CYCLE) - TOTAL   OOGENERATION

B/C Ratio $6,765,101
$6,355,055 - 4,445,655 + 2,803,635

1.44

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

B/C Ratio                                                           '$20,063,507 - $14,181,315
$2,803,635

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)

CER .3457         a     1.2725

2,803,635n       =       g       (1.2725)(216,712) (1'
2725-1)    +    1) 

Log 1.2725

n     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

Rate of Return, R -1/28,830,699 1/15
l 2,803,635j

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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78/03/13

r.1                           COST COMPARISON 1.A.2(83 EASIEHN COAL VS wESIERN COAL *1 TM COST SHARING
ALL LOANS APORTIZED IN 15 YEARS AT 5.75 PCHCLNT EFFELTIVE ANNUAL RETURN.P[vINUE RrOLIRE/ENT WASED UPON FULL CONSTRUCTZON BUDUET ESCALATED AT 7.0 PENCENT PER YA FROI JAN. 1¥78 TO JAN. 1981DEPRECIATIOf· SINKING FUND ACCUMULATLD AT 7.0 PENCENT.PHESENT •ORTH CALCULATED USING 5.75 PEICENT

NORMAL EXPANSION TURBINE-GEN COGEA-STEAM SIDE TOTAL COXEN-   TOTAL CAPITAL BUDGET :DOLLARS) . _ 44•Stss 2803635 t 355055 9/50690
(,               INTERNAL RATE OF RETURN (PERCENTI              0            5.07                  0             -1.00

0

-  CUMULATIVE NET CASH FLOWS AND PRESENT bORTM _ 78/03/13

---------------0-------------COGENERATICA PLANT
NCOMAL PLANI ExpANSION -  TURBINE--  GLNERAIOR   - _  -- - _---. STEAM  SIDE. - .10!gL PLAN.T__.

 9                              cup. NET -ORTM OF CUM. NET WORTM OF CUM. NET •ORTM OF CUM. NET *ORTH OF

PRESENT PPESENT PkESENT PRESENT
YEAR CASH FLOW CASM FLOW CASH FLOW CASM FLOW CASH FLO• CASH FLO• CASH FLOW  CASH FLOW

-450289-_ _-425006- --- - -283973---.-268533 .   -6•3688  _.  -608688__ --  _ _ -927661.__.-877221_2 -900579 -828458 -567946 -522464 - 287375 -118•280 -1855322 -17067443 -900579 -828458 -351299 -339270 - 287375 -1184280 -1638674 -15235494
-134651 -166036 - 287375 -1184280 -1422027 -1350316

-900579 -828458
5 .906579 -828458 81996 -2221 - 287375 -1184280 -1205379 -li865016 -900579 -828458 298644 152686 - 287375 -1104280 -988732 -1031594-7 -900579_ - -828•58.-_ _.515291-_.299170 ---.-..  - 287375_ _.-118•289-- .-Z72084 --_-885110I -900579 -828458 731939 437689 - 287375 -118•280 -555•36 -7465909 .900579 -828458 948587 568677 - 287375 -11842MO -338789 .61560310 1165234 692543-900579 -828458 - 287375 -118•280 -1221*i -49173711 -900579 -828•58 1381882 809673 - 287375 -1184280 94506 -37•60712 -900579 -828458 1598529 920435 - 287375 -1184280 3ii154 -26184S13-.- -. -900579 -.-828.58--. - -1815171.__ 1025174--.-_.-_287375 -118•280_._. _ 527801.___-15410614 -900579 -828458 2031824 1124218 - 287375 -1184280 744449 -6006215 .900579 -828458 2248472 1217877 - 287375 -1184280 96iovt 3359716 -900579 -828458 2792196 1440153 - 287375 -1184280 150•821 25587317 -900579 -828458 3335920 1650343 - 287375 -118•280 2048545 46606318 .900579 -828458 3879645 1849io* - 287375 -1184280 25Y2269 66•82412 -- -*.- -900579--- --828458 -•423369_. 2037058-- - 287375_ -118•280--.--. 3135994___ 85277820 -900579 -828•58 4967093 2214792 - 287375 -118•280 36797i/ 103051321 -900579 -828458 5510817 2382863 - 287375 -1184280 4223442 119858322 -900579 -828458 6054542 2541794 - 287375 -1184280 /767166 1357514



78/03/13

COMPARISOA I.A.2481 UNIVERSITY NORMAL PLANT EXPAASION EASl ERN COAL •ITM CUJT SMA*ING

<                                         lip'.EC. TOTAL GkOSS

TCTAL SINKING . loTAL . LABOR COAL . TOTAL 8SM TorAL- 0..N'•·

LEAN FUND OWNING PU*CH SUPPLIES CONSUMP FUEL LANottLL 0Pt R. OPER'

C   YR PRINCIPLE INTEREST pvT PMT ExPENSE INS• UTtL. AUMIN. pAINT. TONS LAPEAH LAPLNSE EAPENSE 1000 S
1 19466• 255625 450289 0    450289       0        0        0         0        0         0       0         0    450
2 205857 24.432 450289 0    •50289       0        0        0         0        0         0       0         0    450
3 217694 232595 450289 1001430 1451719 9408 34390• 99000 983076 102333 53642,6 74940 687•62• 8326
4..- 230212 220078 450289 . 1001•30 1•51719 ._ 9408.. 3•390. 99000  _ 983076 02333 5364276.:. 74*40 6874624 8326...._

5 2•3449 206841 •50289 1001430 1•5.719 9408 303904 99000 983076 02333 53642,6 74,40 687•62• 8326
    6 257447 192R/2 450289 1001430 1•5-719 940• 343904 99000 983076 02333 5364296 749•0 6874624 8326

7 272250 178039 450289 100]430 145.719 9408 343904 99000 983076 02333 5364296 74940 687462• 8326

10 9 307955
1623BS 450289 1001430 1•5 719 9408 343904 99000 983076 02333 5364296 7.,40 6874626 8326

145830 450289 1001430 145-719 9408 34390• 99000 983076 02333 5364296 74940 6874624 8326

10.--  321966  - 128324-_ •50289 . 1001430...  1•5_719_ ._ 9406_. 343904 99000. 983076 02333 53642¥6 7•9•0-_ 687•624 e326

11 34047  109811 450289 1001430 145.:19 9400 34390• 99000 983076 02333 53642Y6 74940 687462• 8326

'  12 360056 OC 233 •50289 1001430 145.719 9408 343904 99000 983076 02333 53642Y6 7.¥46 687.624 8326

13 380759 69530 45r289 luO1430 145.719 9.06 343904 99000 983076 02333 53642Y6 7•940 687•62• 8326

16 402653 47636 450289 1001430 145 719 9408 34J904 99O 0O 983076 02)33 53642,6 7•*40 687•624 8326

15 4258-6 24484 450289 1001430 145.719 9408 343904 99060 983076 02333 53642¥6 7•VIO 687•62. 8326

16.  -........ O-.- ...-  .4.--...---  0--   1001430.   -100.430.  -- 9408 34390• 99000 983076 _02333 5364246 74*40 687•624.   7876

17         0         0         0 1001430 100 430 9408 343904 99000 983076 02333 5364246 7:040 687•62• 7876

18         0         0         0 1001430 100.430 9408 343904 99000 983076 02333 5364296 744•0 687•624 7876

19         f         0         0 1001430 100 430 9408 3.J904 99000 983076 02333 S3642¥6 744.0 687•62/ 787I

20         0         0         0 1001.30 100 430 9408 343904 99000 983076 02333 53642¥6 74940 6874624 7876/
21         0         0         0 1001430 100 430 9408 3•3904 99000 983076 02333 53642V6 749.0 687•624 7876

22    - - --0. .4 __. _.--O     1001430  -  100  430.-- 9408..  343904.- 99000-. 983076 .02333 5364296   _ 74940_.6/74624  _  7876 _... _

CD suM 44•5655 2308685 6754340 20028600 267829•0 188160 687B080 1980000 19661520 107285960 1490900 137492480 16•275
tO pw 2761194 1684461 4445655 10482925 14928580 98483 3599972 1036328 10290796 56153215  784•69  71963262  86891

STEA/ COMM. LINE GROSS COMM. ELEC. FOOL POOL IOTAL

_ --   GEN. 4 - · MEl EREN -  LOSS  0---COMN.- . COST. --TOTAL - . GEN. .. STEAM - ELECT. EAERGY..CAPACITY._  ELECT-...hEL __._.NEI _
BLOION USAGE BLO•ON USAGE S PER STEAM 10005 EAPENSE COST-REVENUE REVENUE HEVENUE CASH PRESENT

VR 10OOLeS 1000LBS JOBOLBS 1000LBS 100068 REVENUE KWM FOR T-G  S/K•H (CREDIT3 (CHEOIl, (SREOITSi FLO• NORTH

1         0          0         0          0       0         0      0        0      0       0        0         0 -•50289 -•25806
2 6 -0 0-    O -  _.  O      0       0        0         0 -450289 -402653
3 2005034 le-0324 194710 260 034 4.153 8326343 0 0 0 0 0  0  0  0

-4- 200503. in O,24 10A,10 'O05n,4 &-151--8326'1•1         0            0         n           0            0              0              0              0
5 2005034 18 0324 194710 200503• 4.153 8326343      0
6 2005034 18 0324 19•710 2005034 4.153 8326343      0               0       0   

     0         0         0         00 0 0 0 0 0
7 2005034 18 0324 194710 2005034 4.153 83263•3      0        0      0       0        0         0         0         0
8 2005034 18 0324 194710 2005034 4•153 8326343     '0        0      0       0        0         0         0         0
9 2005034 18 0324 19•710 2005034 4.153 8326343      0        0      0       0        0         0         0         0

10-     2005034  -_..18  0324--  -19•710-.2005034 -.4.153- .8326343-           0      ---   0- ....._  8                 0                   0                     0                     0                     0
11 2005034 18 0324 194710 200503• 4.153 8326343      0        0      0       0        0         0         0         0

/ 12 2005014 18 032• 194710 2005034 4.153 8326343      0        0      0       0        0         0         0         0
13 2005034 18 0324 194710 2005034 4.153 8326343      0        0      0       0        0         0         0         0
14 2no5034 18 0324 194710 2005034 4.153 8326343      0        0      0       0        0         0         0         0

C 15 2005034 18 0324 194710 200503• 4.1538326343      0        0      0       0        0         0         0         0
16- 200503L -. 18 0324.--_194710 2005034_. 3.921._ 787608•     0-_._- 0      0      0       0       -O        0        0
17 2005034 18 0324 194710 2005034 3.928 7876054      0        0      0       0        0         0         0         0
18 2005034 18 0324 194710 2005034 3•928 7876054      0        0      0       0        0         0         0         0
19 2005034 18 0324 194710 2005034 3.928 7076054      0        0      0       0        0         0         0         0
20 2005034 18 0324 19•710 2005034 3.928 7876054      0        0      0       0        0         0         0      - I 0

1 21 2005034 18 032• 19•710 2005034 3.928 7876054      0        0      0       0        0         0         0         0
22 '0050„34---in-01'A 10*710 'ro<n'a ,-e'R 'R'*nfi      e        n      O       0        0         0         0         a

SUM .0100680 36206480 3894200 40100680 16337*841.              O              0        0         0 -900579 -82845.
PW 20988600 18950392 2038216 20988608 86063384               0               0        0         0 -826•58 -828450



78/03/13

COMPAPISOK I.A.2183 TURBINE-GENEHATON SIDE OF CObEKERATION PLANT IESl ERN COAL •ITM COST SHANING-.

» DEPREC• TOTAL GROSS
TCTAL SINKING TOTAL ·-· ·-- LABOR COAL ._ TOTAL ASM. TOTAL _.0•4 •LCAN FUND OwNING pu*CH SUPPLIES CONSUMP FUEL LAND/ILL OPER. OPER.f   YA PRINCIPLE INTERLST P" PMT EXPENSE INS. uTIL. ADMIN. PAINT. TONS     EAPEASE EXPENSE EAPENSE 1000 S1 122764 1612:9 2/3973 0    283973       0        0        0         0        0         0       0         0    2832 129823 154/50 283973 0 283973  0 0 0,0 0 0 0 0. 283r 3 137288 146685 283973 78700 362673 2180 7000 2•800 38720        0         0       0 558066 9204. 1.5182- 138791 283Y 73  . - 78700 . 362673 2180.-_.7000-.- 24800 38720  . _. _ _- 0   _.--_   0.-__.   . 0 __558066 __- 920 __.5 153539 130443 2e3973 78700 362673 2 80 7o00 24800 38720        0         0       0 558066 920C 6 162350 121615 283973 78700 362673 2 80 7000 2•800 38720        0         0       0 558066 9207 171694 112280 283973 78700 362673 2.80 7000 24800 38720        0         0       0 558066 920

*

0  8
181566 102407 2e3973 78700 362673 2.80 7000 2•800 38720        0         0       0 558066 92O192006 91967 283973 78700 362673 2 80 7000 24800 38720        0         0       0 558066 92010 203046 80927 283973 78700 362673 2-80---- 3000 - 2•800 38720 -_ _ 0----   0 ---  0._. 558066.- _920__-.

r 11 214721 69252 2e3973 7A 700 362673 2-80 7000 24800 38720        0         0       0 558066 92012 227068 56905 283973 70700 362673 2-80 7000 24800 38720        0         0       0 558066 92013 240124 438•9 283973 78700 362673 2-80 7000 24800 38720        0         0       0 558066 92014 253932 30042 283973 78700 362673 2 BO 7000 24800 3B720        0         0       0 558066 92015 268533 15441 283973 78700 362673 2 80 7000 24800 38720        0         0       0 558066 92016       -         -3          -----.0    --.   -.- 0.-     78700 - _ .78780.  - 2.80-__--7000 2*800 38720.---..  0 ..----  a -    0-_ 514963-  . 593._.--
17                   O         0

78700 78700 2 80 7000 24800 38720        0         0       0    514963    59328 0         0 78700 78700 2-80 7000 2•800 38720        0         0       0 514963 S9319         0         0         0 78700 78700 2 80 7000 24800 38720        0         0       0 514963 59320         0          0          0 78700 78700 2 BO 7000 2•000 38720        0         0       0 514963 59321         0         0         0 78700 78700 2 80 7000 24800 38720        0         0       0 51•963 59,22.-·--e--.- ..0.--_.*- .._.78700----18700--280.---1000 2•800.- I_.- 38720 _.- ___ 9_...__.- 0...._..._0_ ..514963_.._ 593- _
CO P. 1741336 tr622.99 2803635 823828 3627•63 22820 73276 259605 405319                   0       0 5736860 9364

SUM 2803635 1455963 4259598 1574000 5833598 43600 140000 496000 774400                   0       0 10859600 16693
CO

STEA* COMP. LINE GROSS CUMM. ELEC. POOL POOL TOTAL--.GEN, . .- - METEGEO LOSS.* COMM..  . -COS--  TOTAL-.,GEN.- -.. SIEAM  .- ELECT.  EAERGY....CAPACITZ .   ELECT.--_-NE-.- _ NET--- --_BLOWDN USAGE BLOION USAGE S PER STEAM 10005 EXPENSE COST REVENUE REVENUE REVENUE CASH pRESEkTVA 1000LBS l OOOLBS 1000LBS loOOLBS 1000LB REVENUE KWN FOR T-G  S/KWH (CAEDIT) (CREDIJA (CREDiTS) FLOW bORTH1         0          0         0          0       0         0      0        0      0       0        0         0 -283973 -268533
2          0           e          0-          0        0          0 0 0      0       0        0         0 -283973 -253932
3         0          0         0          0       0         0 40566 339062 .0227 567924 569463 1137387 216648 183195

0               0             0              0          0             0   •0566- .339062.. .0227... SE792•.-_.569•63--113738£_. 216648- -173236_---_5        0          0         0         0       0         0 40566 339062 .0227 567924 569463 1137387 2166•8 1638146         0          0         0          0       0         0 40566 339062 .0227 567924 569463 1137381 216648 15•907
7         0          0         0          0       0         0 40566 339062 .0227 567924 569463 1137387 216648 1464848         0                     0          0       0         0 40566 339062 .0227 Se 7924 569463 1137381 216648 1385199         0          6         0          0       0         0 40566 339062 .0227 5€7924 569463 i 137381 2166 8 130988

10_ ---0-___._..0               n                 n            O                n   AO566-.3'en#'2-  .0221.. Sel.92d__ 569463__.ila7381_..2166*8       123a65_--
11         0          0         0          0       0         0 40566 339062 .0227 567924 569463 1137381 216648 11713012         0          C         0          0       0         0 40566 339062 .0227 567924 569463 113/387 216648 110762
13         0          0         0          0       0         0 •0566 339b62 .0227 567924 569463 il373e1 216648 10•73914         0          0         0          0       0         0 40566 339062 .0227 5*7924 569463 1137387 216648 99044<  15         0                     0          0       0         0 40566 339062 .0227 se7924 569463 i 137381 216648 9365916-      n       _ _    I              0               0           0              0   40566.- 308951_ ..0146_.507924._56240-3-113T3 _-_54.372* 22227617         0          0         0          0       0         0 40566 308951 .0146 567924 569463 1137387 543724 21019018         O          CO          O       O         0 40566 308951 .0146 St 7924 569463 i 137381 543724 19876119         0          0         0                  0         0 40566 308951 .0146 St 7924 569463 1137381 543724 187954
20         0          0         0          0       0         0 40566 308951 .0146 567924 569463 1137381 543724 1777,4'  21         0          0         0          0       0         0 40566 308951 .0146 527924 569463 1137381 543724 16807021         0          0         0          n       n         0 405AA 308951 .0146-St-7926 569463 1137381 543724 1 S8932

SUM        0           0          0           0                   0 6570469 11358480 11389260 217477•0 6054542 2541794pw         O          0         0          0                  0 3475971 5945003  59611lt 11906117 2541794 2541794



78/03/13

COMPARISON I.A.2(81 STEA, SIDE OF COGENtRATION PLANT •ESTERN COAL •Iln COST SHANING

C                                     DEPREC. TOTAL GROSS

TOTAL SlhKING TOTAL    -.      _ _. -  . LABOR . COAL   --   - loTAL AiM  .- TOIAL OWN'I ..

LOAN FUND U.NZNG PUNCM SUPPLIES CONSUMP FUEL LAkofILL OPER. OPER.

    YR PRINCIPLE INTEREST p,T PMT EAPENSE iNS• UTlL. ADMIN. MAINT. TONS EAPEN2E LAPLNSE EAPLNSE 1000 S

1 278272 365416 643088 0    6•3688       0        0        0         0        0         0       0         0    643
2 294273 369415 643688 0        6•36.8               0                 0                0                   -                 0     

              0               0                   0        643

3 311193 332*94 643688 063810 1707•98 39200 381424 32000 "62566 157377 3270244 92160 55•0740 7248

0._  329087_  314601  - _643688..... 063810..   1707498 -.39200 381424_ 32000 _62566 .. 15737L-  3270294__92160  _55•0740._-72.**
5 348009 295678 643688 063810 1707498 39200 381424 32000 :62566 157377 32702'6 92860 5540740 724.

6 6 368020 275668 643688 063810 1707498 39200 3814-4 32000 62566 157377 32702'4. 92160 55•0740 724/

7 389181 254507 6•3688 063810 1707.98 39200 3814 4 32000 62566 157377 32702944 92160 5540740 7248

8 411559 232129 643688 063810 1707498 39200 3814 4 32000 _62566 157377 32702994. 92160 5540740 7248

0 9 435224 208464 643688 063810 1707.98 39200 3814 4 32000 62566 157377 32702?4 92160 SS•0740 724.

10- - .460249__ _.183•39__ 643688. 063810 17, 7998.-.39200__ 3816 4....32000..  _02566  - 157317__.3210244_92860 _._5540740-7248
11 486713 15697* 643688 063810 1707498 39200 3814 4 32000 62566 157377 3270294 92160 SS•0740 7248

12 514699 126988 643688 063810 1707498 39200 3814 4 32000 62566 157377 327029• 92160 5540740 7248

13 544295 99393 643688 063810 1707.98 39200 3814 4 32000 62566 157377 3270294 92160 5540740 7248

16 575592 68096 643688 063810 1707498 39200 3814 4 32000 62566 157377 3270204 92160 5540740 7248

15 6(8688 35000 643688 063810 1707498 392oO 3814 4 32000 62566 157377 327029• 92160 5540740 72•8

16--- -.--4-  - --.-  .0  ---..- 0--    063810-..1063810.- . 39200_. 3814  4_ ..32000_ _62566 _ 15737.7__ 3270244_ 92160 _ 55•0740.   6604__.
17         0         0         0 063810 1063810 39200 3814 4 32000 62566 157377 32702,4 92160 SS•0740 6604

18         0         0         0 063810 1 C 63810 39200 3814 4 32000 _62566 157377 327024.4 92160 5540740 6604

19         0         0         0 063810 1063810 39200 3814 4 32000 62566 157377 327029• 92160 55•0740 6604

20    '    0         0         0 063810 1063810 39200 3814 4 32000 62566 157377 3270294 92160 5540740 6604

21         6         0         0 063810 1063810 39200 3814 4 32000 62566 157377 3270294 92160 5540740 6604

22                 0                 0                 0      -n#'3Rin  ..1063810..   .39200 ._.3814  6. _...32000__ _62566...._157377_. 3270291__ 92160.-.5540140 -6604
SUM 6355055 3300261 9655316 21276200 30931516 784000 7628480 2640000 32513240 65405890 18•3200 110814800 141746

52
p. 3947121 2407934 6355055 11135916 17490971 41034• 3992730 1381770 17017358 342332,4  964727  58000223  75491

STEAM COMP. LINE GROSS COMM. ELEC. FOOL POOL TOTAL

GEN..0.--·.-- METEREF--LOSS-t .COMM._. COSI....._ TOTAL_.  GEN.  _  . STEAM.... ELECT. EAERGY_   CAPAClIT. -_ ELECT. ._.NET - .___ NEJ--
BLOWDN USAGE BLOWDN USAGE S PER STEAM 1 UOOS EXPENSE COST REVENUE REVENUE HEV,NUE CASH PRESENT

YR 1000LBS l OOOLBS 1000LBS 1000LBS _ 1000LB REVENUE AWM FOR T-G  S/KWH (CAEDITj (CREDil, (SREOITh.  FLOW  .   WORTH

1         0          0         0          0       0         0      0        0      0       0        0         0 -643688 -608688

2- - · - ·0- ·    - -- 0-   - --·  0.----- -  -0.--.--   4--- ----   . 0--0--. 0.-·-     -0...    .  0. .    -0.-_.L ..-643688 _ -575592.   .._
3 2005034 81 C 324 194710 2005034 3.446 7248238      0        0      0       0        0         0         0         0
A   200401.     Al(32. 19•710 'On<n,4 1.46* 72*p218 0 0 0 0 0  n o n
5 2005034 819324 194710 2005034 3.446 7248238      0       0      0       0        0         0         0         0
6 2805034 8 0324 194710 2005034 3:446 7248238      0        0      0       0        0         0         0         0
7 2005034 8 0324 194710 2005034 3.446 7248238      0        0      0       0        0         0         0         0
8 2005034 8 032• 194710 2005034 3.4*6 7248238      0        0      0       0        0   - 0 0

9 2005034 8 0324 194710 2005034 3.446 7248238      0        0      0       0        0         0         0         0
10 200503* A 032. 19&7,0 20050,6 ..4.6-__72•8218      0        0      0       0        0         0         0      .  B-
11 2005034 8 0324 194710 200503• 3.446 7248238      0        0      0       0        0         0         0         0
12 2005034 8-0324 194710 2005034 3.4•6 7248238 ..   0        0      0       0        0         0.  ....  0         0     -
13 2005034 8 0324 194710 2005034 3.446 7248238      0        0      0       0        0         0         0     -   O
14 2005034 8 0324 194710 2005034 3.446 72•8238 -__  O        0      0 .0 0- -    0        0

i 15 2005034 8 032• 19•710 2005034 3.446 7248238      0        0      0       0        0         0         0         0
lA 200503. .A, 03,4 10&7'n 100 03• ,-lin 6604560 e O   n        .L- 0_-
17 2005034 18 0324 194710 2005034 3.140 6604550      0        0      0       0        0         0         0         0
18. .. 2005034 - ·  18 0324 19•710 2005034 3•1•0 6604550      0        0      0 - - 0-
19 2005034 18 0324 194710 2005034 3.140 6604550      0        0      0       0        6         0         0         0
20 2005034 .18 032• 194710 2005034 3.140 6604550   0.   0   0.   0  _. -..__-_. --  _- -__ -
21 2005034 18.0324 i:.:5: e::2:4: ::5:: :50:&:6-----I _3_3____0_1__1__L____02'   '0050'A    EA103'A

SUM 40100680 36206480 3894200 40100680 140458940               0               0        0         0 -1287375 -1184280

PW 20988608 18950392 2038216 20988608 743069i S               0           -   0        0         0  -118•280  -1184280



78/03/13

COMPAHISOA 1.A.218) TOTAL COGENERATION PLANT IESTERN COAL •1 TM COST SHAHING ' DEPREC• TOTAL GRoss
TOTAL SlNKING loTAL     .._ _ _.._ -- · -- -       LABOR _ COAL-- TOTAL ASM . TOTAL OWN .
LCAN FUND OwNING pUNCH SUPPLIES CONSUMP FUEL LANotILL OPER. OP:R.

'   YR PRINCIPLE  INTEREST PMT PMT EXPENSE INS• UTIL. ADMIN. MAINT. TONS EAPEN5E LAPLNSE EXPENSE 1001 S
1 •01036 526625 92766- 0    92766        0        0        0         0        0         0       0         0    RY2 424096 Sn 3565 92766 0 92766 0 0 0 0 0 0 0 0 9273 448481 479180 92766 -1425 0 207017 •1380 388.24 56800 .664382 157377 32702Y• 92160 6098806 8.68474265- 453392- 92766.-- -1425 0 207017._.41380 388424 56800__  . 664382-_151317._.3270204..._ 92160-.__9098806_.8: 68_5 501539 426121 92766 1425 0 207017 41380 388424 56800 664382 157377 3270294 92160 6098806 8.68   6 930378 397283 92766 1425 0 207017_ -1380 388424 '

56800 66•382 157377 3270244 92160 6098806 8_68
7 560875 366786 92766 1425 0 207017 41380 388424 56800 66•382 157377 32702Y• 92160 6098806 8.68
8 593125 334536 92766. .1425 0 207017. 41380 388424 56800 66•382 157377 327029944 92160 6098806 8 680 9 627230 300•31 92766 1425 0 207017 41380 388424 56800 66•382 157377 3270294 92160 5098806 8 6810--- 663295.-_.. 264365. _ 92766 ._._1425.0 207017_.- 41380_ 388424 56800-- -664382.__157311.._3270244_92860   6098806-8.De.__

11 701435 226226 92766 1425 0 207017 41380 380424 56800 654382 157377 3270294 92160 6098806 8 68
12 7-1767 185893 92766 1425 0 247017 41380 388424 56800 664382 157377 3270294 92160 6098806 8 68
13 784419 143242 92766 1425 0 207017 41380 388424 56800 664382 157377 327029• 92160 6098806 8 68
14 629523 98138 92766 1425 0 207917 41380 388424 56800 664382 157377 3270294 92 i 60 6098806 8 68
15 877221 50440 92766- 1425 0 207017 41380 388424 56800 664382 157377 3270294 92 i 60 6098806 8 68
16---- -+------O -----·O -- 1425.0 114251 -.•1380-I 388424- 56800.-..66•382_.-157377-- 3270294._..92160__.6055703- 7_98_ _-_
17         0         0         0   .1425 0 1142510 41380 388424 56800 66•382 157377 3270294 92 i 60 6055703 7 98
18         0         0         0    1425 0 1142510 413RO 388424 56800 .664382 157377 3270294 92160 6055703 7.98
19         0         0         0    1425 0 1142510 41380 388424 56800 664382 157377 3270294 92160 6055703·  7 98
20         0         0         0    1425 0 1142510 41380 388424 56800 _66•382 157377 3270294 92160 6055703   7 98
21         0         0         0    1425 0 11•2510 41380 388424 56800 664382 157377 3270294 92160 6055703 7 98
22-----e- 0 -0 -1425 0 -. 1142510- .41380 - 388424 56800-_.66•382- 1 57,17_. 327029•_. 92160_...6055 701_ _1198----

  SUM 9156690 4756224 13914914 22850200 36765114 827600 7768480 3136000 33287640 65405880 1843200 121674400 15843901 P. 5688457 347r 233 9158690 11959745 21118435 433164 4066oos 1641376 17422678 34233294  964727  63737083  84855

STEA/ CopM. LINE GROSS COMM. ELEC. FOOL POOL TOTAL
-·-44:40  +-.-BETEREF--LOSS  - -COMM.-      COST --.  TOTAL---  GEN.--.-STEAM-.-ELECT.. EAERGY._.CAPACITY_. ELECT.-_NET NEL_-

BLOIDN USAGE BLOWDN USAGE ; PER STEAM 10005 ExPENSE COST REVENUE REVENUE REVENUE CASH PRESENTYR lOOOLBS 1000LBS 1000LBS 1000LRS 1000LB REVENUE KWH FOR T-G  S/KWH (CREDIT) (CHEDil) ISREOITS) FLOW  . . WORTH
1         0          0         0         0       0         0      0        0      0       0        0        0 -927661 -877221
2   --    O            6          0-         0        0          0 0 00       0        0        0_ -927661 -8295233 2005034 18 0324 94710 2005034 3.446 7248238 40566 339062 .0227 567924 569463 1 37387 216648 183195

-4-20*5034  -     18  032-- 947  0----2605039- 3.446-12*8238-.•0566- 339062- 2.0221-5092L.  569463__1_17311- 21§6*8 17323*5 2005034 18 0324     947 0 2005034 3.446 7248238 40566 339062 .0227 567924 569463 1 37307 216648 1638146 2005034 18 0324 947 0 2005034 3.446 7248238 40566 339062 .0227 567924 569463 1 37387 216648 1549077 2005034 le 0324 947 0 2005034 3.446 7248238 40566 339062 .0227 507924 569463 1.37387 216648 1464848 2005034 18 0324 947 0 2605034 3.446 7248238 40566 339062 .0227 567924 569463 i 37381 216648 _ 1385199 2005034 18 0324 947 0 2005034 3.446 7248238 40566 339062 .0227 Se 7924 569•63 1 37381 216648 130988110-----2005034-----18 0324---  947 4- 2005034--  3.466--7248238.- 40566--339062-  .0227-- 557924-569461_.1.37&Al '16:.A 1/lAhs
11 2065034 18 0324 947 0 2605034 3.446 7248238 40566 339062 .0227 St 7924 569•63 1 37387 216648 11713012 2005034 18 0324 947 0 2005034 3.446 7248238 40566 339062 .0227 567924 569463 1 37387 21*648 110762
13 2005034 18 0324 947 0 2005034 3.446 7248238 40566 339O62 .0227 St 7924 569463 1 37387 216648 10473914 2005034 18 0324 947 0 2005034 3.446 72•8238 40566 339062 .0227 567924 569463 i 37387 216648 9904415 2005034 18 0324 947 0 2005034 3.446 7248238 40566 339o62 .0227 Se 7924 569463 i 37387 216648 93659
16--2005034-  18 0324--.947  0---2005030.- 3.140. --6604550  -40566---308951.- .0146.--SE792 __ 569463-1-31387-543/2&_-_ 222214---17 2005034 18 0324     947 0 2005034 3.140 6604550 40566 308951 .0146 567924 569463 1.37387 543724 210190
18 2005034 18 0324 947 0 2005034 3.140 6604550 40566 308951 .0146 56792• 569463 1_37387 543724 .  19876119 2005034 18 0324 -947 0 2005034 3.140 6604550 40566 308951 .0146 Se7924 569463 1: 37387 543724 18795420 2005034 18 0324 947 0 2005034 3.140 6604550 40566 308951 .0146 567924 569463 i: 37381 543724 17773421 2005034 18.0324 -947 0 2005034 3.140 6604550 40566 308951 .0146 St 7924  - 569463 1 37381 543724 16807022---.2005034--18-0324--947_0 2O0503L_-3.140-- 6604550.-4956&.- 308951- .0146_St 797• 569*63 1 37387 533724 15R932

SUM 40100680 36206480 3894200 40100680 140458940 6570469 11350480 11389260 22747740 4767166 1357514PW 20988608 18950392 2038216 20988608 743069£5 3475971 59•5003  5961114 11906117 1357514 1357514



3.3.6 OOST BENEFITS - OOMPARISON I.A.2(c)

Western Coal Vs. Western Coal, i .5 3/4%, r = 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

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 78,700 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 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 lbs. 2.981 3.6150

Electricity, $/KWh -0- .02269 -0-

Corrmunity Steam Charge 2.981 3.3730

Revenue (Steam)
a.  Community Usage $ 5,396,519 $ 6,106,138

b.       Corrmunity   Line Loss 406,297 459,724
c.  Blowdown A]location 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
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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 operat ion)

Const. Cash Flow (Debt) $ 828,552 $ 522,523 $ 1,184,415
(1979   through   1980)

Net Plant Cash Flow        ($ 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
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A.  SIMPLE OOST BENEFIT ANALYSIS .

I.  Payback Period (Total Cogeneration)

Payback Period = $6,335,055 + 2,803,635  -  4,445,655
$216,712

1

= 21.75 years

II.  Payback Period (Turbine-Generator)

$2,803,635
Payback Period

$216,712

=  12.93 years

I I I. Minirmsn Acceptable   Rate of Return

($6,355,055   +   2,803,635 )CRF 1  1          +    (5,540,739   +   557,995 )
15

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

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

CRFIi
835,176 .17721

15     $4,713,035

MAR 16%

IV.  Return on Investment - Total Oogeneration

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

ROI  =  4.6%

V.  Return on Investment - Turbine Generator

ROI $216,712
2,803,635

7.73%
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VI.  Benefit-to-Cost Ratio (B/C) - Total Cogeneration

PWF     =    ·9.8729                                          _

Normal Plant Expansion PW of 15 Year Costs

PW of 15 year Steam Operating Costs ·($44,676,975)
PW of 15 year Staam 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

PW of 15 years $22,578,394

$22,578,394 - 14,332,786Benefit to Cost Ratio
$6,355,055 + 2,803,635 - 4,445,655

B/C Ratio =  1.75

VII. Benefit-to-Cost Ratio - Turbine Generator

B/C Ratio
$11,229,308 - 5,509,029

$2,803,635

B/C Ratio 2.04
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B.  OOST EFFECTIVENESS ANALYSIS

Normal Plant Expansion Steam Operation             ·               . :
Combined Escalation Rate:

CER  03(9,408) + .1(343,904) + .08(99,000) + .0698(983 i076)

+  . 07399( 3 , 004 , 041 )    +     .0 7(8 5 , 784 )] -

+ 4,525,213

CER 8.074%         a 1.02197 PWF .  17.93

Cogeneration  CER  =   7.9399%                        a 1. 02071 PWF 17.74

Electric Production Operation

CER = 7.884% a = 1.0202 PWF 17.64

'
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I.  PRESENT WORTH OF 15 YEAR LONG TERM COSTS

Normal
Exp. Cogeneration Plant

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

Sub total
through
Labor of
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 3 -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

i. The 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
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I I. BENEFIT-TO-OOST RATIO    ( LIFE CYCLE) - TUrAL 00GFNERATION

$7,325,000
B/C Ratio

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

1.55                     6

III. BENEFIT-TO-OOST RATIO (LIFE CYCLE) - TURBINE-GENERAER

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)
+87399(3,004,041   +   226,252    -    3,004,041)
+ . 07( 92,160   -   85,784 )   + . 079399(485,367) 
+ (5,540,739 + 557,995 - 4,525,213)

CER 11.25%         a 1.052 PWF 23.057

2,803,635
(1.052-1)    +   1. n      log L (1.052)(216,712)

log 1.052

n  =  9.75 years

V.        RETURN ON INVESTMENT    ( LIFE CYCLE)

15

Total 15 Years Savings  =
(216,712)(1.052)(1.052  -1)

.1125

$2,308,434

Rate of Return, R =   /$2,308,43Al/15   -   1

  2,803,635 

R      = -1.29%
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CASH FLOW.ANALYSIS I.A.2(c)

This plan presents the same benefit as I.A.2(b) except the overall cost
benefit is decreased over the normal expansion because both plans are Western
coal fired.

i.

·
t•.          '

.
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78/03/13

( , COST COMPA H 1 S ON I.A.2(C) WESIEWN COAL VS WESTERN COAL •11M COST SMAkiNG

-       ALL LOANS APORTIZED ZN 15 YEARS AT 5.75 PEPCENT. LFFECTIVE ANNUAL RETURN.__
REVENUE RfULIREMENT  BASED UPON FULL  CONSTPUCTION BUDGET  ESCALATED AT  7.0 PEECENT  PER YA (ROM JAN.  1¥78-TO -JAN.  1981
DEPRECIATZOA SINKING FUND ACCUMULATED AT  7.0 PERCEN10
PRESENT WORTH CALCULATED USING 5.75 PERCENT

1

NORMAL EXPANSION TURBINE-GEN COGEA-STEAM SIDE l UTAL COUEN
- TOTAL CAPITAL BUDGET  :DOLLARSJ  . 1.-  _.__ 4465655   - 2803635 .-__.... ...6355055.._ .... 9158690._.

0 INTERNAL RATE OF RETURN IPERCENT)             0            5.07                  0             -1.00

0

(
I.

CUMULAT I VE -NET CASM FLOwS  AND PRESENT_WORTH _ .78/03/11._

------------------0----------COGENERATIC  PLANT-----------------------------

AORMAL PLANT .EXPANSION __  - TURBINE_-.GENERAT.OR_ STEAM. SIDE-_.--- -10IeL PLANL

  PRESENT
CUM. NET

PRESENT PRESENT PRESENT
CUM. NET hORTM OF 60#TM OF CUM. NET hORTH OF , CUM. hET WORTH OF

YEAR CASH FLOW CASH FLOW CASH FLOW  CASH FLOW CASH FLOW  CASH FLO• -CASM ELOW  CASH FLOW

1 -650289__-425806 -283973_ _-268533-- -643688 --_.--608680_ -_.2•927661__f/77221-
2 -900579 -828458 .567946 -522464 -1287375 --184280 -1855322 -1706744
3 -900579 -828*58 -351299 -339270 -1287375 - 184280 -1638674 -1523549
4 -900579 -828458 -134651 -166036 -1287375 - 184280 -1422027 -1350316
5 -900579 -828458 81996 -2221 -1287375 --18•280 ., -1205379 -1186501
6 .900579 -828458 298644 152686 -1287375 -.18•280 -988732 -1031594
7 -90057---82AAS) 515291 209170 - 1287375.-9 - 184280- -772884 -884110
8 -900579 -828458 731939 437689 -1287375 - 184280 -555436 -746590
9 -9cos79 -828458 948587 568677 -1287375 --184280 -338780 -615603

10 .900579 -828458 1165234 692543 -1287375 --184280 -122141 -491737
11 -*00579 -828458

'

1381882 809673 -1287375 - 18•280 94506 -374607
12 .900579 -828458 1598529 920435 -1287375 ..186280 311154 -263845 .:
13 -Ona*,0 -828458- __ 1815171.__ 1025176 -1287375 _ -.18428n SK7801----149106
14 .900579 -828458 2031824 1124218 -1287375 - 184280 744449 -60062

C is -900579 -828458 22•8472 1217877 -1287375 - 184280 - 961097 33597
16 .900579 -828458 2792196 1440153 -1287375 - 184280 1504821 255873
17 -900579 -828458 3335920 1650343 -1287375 - 184280 2048545 466063

( 18 -900579 -828458 3879645 1849104 -1287375 - 18•280 2592269 664824
19 -gnO479 -A28*TR 4.213A9 2037058 -1287375__- 184280     ·     _3135ft---..852178
20 -900579 -828458 4967093 2214792 -1287375 - 184280 3679718 1030513

/ 21 -900579 -828458 5510817 2382063 -1287375 -:184280 42234•2 1198583
22 -900579 -828458 6054542 2541794 -1287375 --184280 47671§9 1357514

(

(
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COWFARISOA I.A.2(C) UNIVEPSITY NORMAL PLANT EXPANSION WESTERN COAL ,ITH CO9T SHARING

J                                    DEPMEC. TOTAL GROSS-. - TCTAL SlhRING._ TOTAL. --_-_ _ LABOR COAL TOTAL .ASM . „_.TOTAL._ OWN .
LCAN FUND 0*Nl NG puNCH SUPPLIES CONSUMP FUEL. LANut ILL OPER. OPER,

C   YR PRINCIPLE INTEREST P*T . PMT ExPENSE INS• UTlL. ADMIN. MAiNT. TONS EAFEh5E tAPENSE EXPENSE 1000 S
1 104664 255625 4502H9 0    450289       0        0        0         0        0         0       0         0    450
2 205857 244•32 450289 0    450289       0        0        0         0        0         0       0         0    450
3 217694 232595 650289 1001430 1451719 9408 343904 99000 983076 66489 304404 B57e4 4565213 6016
6 - 230212. 220078 _450289 1002.30 ._1451719__ 9408. 343906 99000 983076 46&89  -304404_.._85184.__4565213.  6016__
5 243449 206841 4502R9 1001*30 1451719 9408 34,904 99000 983076 46489 304404 85*84 4565213 6016C 6 _257447 192842 450289 1001430 1451719 9406 343904 · 99000 983076 46489 304404 85184 4565213 6016
7 272250 178039 450289 1001430 1451719 9408 3•3904 99000 983076 46489 304404 85784 4565213 6016

| <)   
2879As 162385 450289 1001*30 1•51719 9400 34390• 99000 983076 46489 304404 85784 4565213 6016

9 304459 145830 450289 1001430 . 1•51719 9408 34390* .99000 983076 46489 304404 85784 4565213 6016
14- -.321968---12832• ...  450289.--1001•30.- 1451719 .- 94.03.__343904..... .99000.- ._983076_ 46689  ._3044.04.-__85784_.•565213__.6016._.
11 340479 104811 450289 1001430 1451719 94Ob 343904 99003 983076 46489 304404 85784 4565213 6016c
12 360056 90233 450289 1001430 1651719 9408 343904 - 99000 983076 46*89 -304'404 85784 4565213 6016
13 380759 69530 450289 100]430 1451719 9408 34,904 99000 983076 46489 304404 85/84 4565213 6016
14 402653 47636 450289 1001430 1451719 9408 343904 99OOO 983076 46489 304404 8S184 4565213 6016
15 425866 24484 450289 1001430 1451719 9408 343904 99000 983076 46/89 304404 857844 4565213 6016
10            0            0            0    1002•30--  1001430 ---9408_-_ 3•3904-.--99000 ---983076.- _66489 300*04-_. 85)84_ 4565213._  5566
17         0         0         0 1001430 1001430 9408 343904 99000 983076 46489 304404_ 8S 784 4565213 5566
18         ec         o 1001*30 1001430 9408 34390• 99000 983076 46*89 304•04_ 8578844 4565213 5566
19         0         0         0 1001430 1001430 9408 343904 99000 983076 46489 304404 BS1e4 4565213 5566
20         0         0         0 1001430 1001430 9400 343904 99OOO 983076 -66489 304404_ 85784 4565213 5566
21         0         0         0 1001430 1001•30 9408 3•3904 99000 983076 46489 30440. 85184 6565213 5566
21         0         0         0   inn:.10 lont.,n 9/08 143904._- 99000.__983076_.   46489__..30440* _._.8318£__3565211_-5566.-

 

SUM 4445655 2308685 6754340  20028600  26782940  188160  6878080  1980000 19661520 60880820 1715680 91304260 118087
PW 2761194 1684•61 4445655  10482925 14928580 98483 3599972 1036328 10290796 31864898  897983  47788449  62717

STEAV COMMI LINE GROSS CUMM. ELEC. FOOL POOL TOTAL
---·  OR* A--MET€RED._-.--LOSS..9 COMM-COSI-OTAL-GEN. _- STEAL_. ELECT. EhERGY . CAPACITY__ELECIA.-_NFT NEL _ _ _

BLOWON USAGE BLOIDN USAGE ; PER STEAM 1000S EXPENSE COST REVENUE REVENUE REVENUE CASH PRESENT
VR 1000LBS 1000LBS 10OOLBS 1000LBS 1000LB. REVENUE KWH FOR T-0  5/KWH (CiEDIT) (CREDIl, (CAEulTS) FLO• _ IORTM
1         0          0         0          0       0         0      0        0      0       0        0         0 -450289 -425806

e.. ..... e.-- .. -0 0.  _ _.-       0  - -450289 -402653.
3 2005034 1810324 '94710 2005034 3.001 6016932 0 0 0 0 0 0 0 0
4 2005034 :910331 9/710 20050'A 3-001 60160'1      0        0      0       e        n         no         n
5 2005034 1810324 94710 2005034 3.001 6016932 0 0 0 0 0 0 0 0
6 2005034 1810324 94710 2005034 3•001 6016932      0        0      0       0        0         0         0         0
7 2005034 1810324 94710 2005034 3.001 6016932      0        0      0       0        0         0         0         0
8 2005034 1810324 94710 2005034 3.001 6016932 0 0 0 0 0 0 0 0

' 9 2005034 1810324 94710 2005034 3.001 6016932      0        0      0       0        0         0         0         0
10 2005034 :8303'4 04710 200503•---3-0**_-_4016932 O.0             0               0                 0                   0                   0                 ..01.--
11 2005034 1810324 94710 2005034 3.001 6016932      0        0      0       0        0,        0         0         0

£ 12 2005034 1810324 94710 200503• 3.001
6016932      0        0      0       0                  O         0         013 2005034 1810324 9•710 2005034 3.001 6016932      0        0      0       0                   0         0         0

14- 2005034 1810324 94710 2005034 3.001 6016932 0 0            0              0                 0                   0                   0                   0
C 15 2005034 1810324 94710 2005034 3.001 6016932      0        0      0       0        0         0         0         01-20135034- 819334 9*710 200503& 2,7,6 5566643      0        0      0       9        0         0         0         0_-_17 2005034 1810324 94710 2005034 2.776 5566643      0        0      0       0        0         0         0         0C  18 - 2005034 1810324 94710 2005034 2.776 5566643        0   -       0        0         0           0            . _   _ .    0            0

19 2005034 1810324 94710 2605034 2.776 5566643 0 0 0 0 0 0 0 020 - 2005034 1810324 9•710 2005034 2.776 5566643      0  .
l 21 2005034 1810324 94710 2005034 2.776 5566643      0        0      0       0        0         0         0         02, '005034____JA,03'A 9/7/a 'on5034 2.776 556623,3 0 n n o o  0 0 0
L  SUM 40100680 36206480 3894200 40100680 117186621               0             0        0         0   -900579   -828458PW 20988662 18950392 2038216 20988608 61888571               0              0        0         0 -828458 -828458



78/03/13

COMPARISON I.A.ZICI TURBINE-GENLWATOR SIDE UF COVENERAT 1ON PLANT •ESTERN COAL NITM COST SHARING

 ' DEPPEC. TOTAL GROSS
TCTAL -Slh<ING TOTAL - -   -·-- · - --· LABOR COAL-    - - IOTAL_ _ ASM. ._ TOTAL .  OWN •
LCAN FUAD 0"NiNG PURCH SUPPLIES CONSUVP FUEL LANOEILL OPER. OPER0

C  YR PAINCIPLE INTEREST PWI PMT ExPLISE INS• UTiL• ADMIN. BAINT. TONS EAPENSE EXPLNSE EXPENSE 1000 S
1 122764 161209 283973 0    283973       0        0        0         0        0         0       0         0    283
2 129823 154150 2e3973 0    283473       0        0        0         0        0         0       0         0    283

(   3 137288 146685 2e 3973 7p7O0 362673 2*80 7 O 0O 24800 38720        0         0       0 558066 920
4-    ·145182 ·-  138791  -   2E3973  ..__.. 78700_ 362673 2.8 0- -  ... 7000 „ 24800 38720 ..- 0 _.._.. 0.._-__. 0-.. 558066.-- 920
5 153530 1304.3 283973 78700 362673 2 80 7000 24800 38720        0         0       0 558066 920

C 6 162358 121615 283973 78700 362673 2.80 7OOO 24800 38720        0         0       0 558066 920
7 171694 112280 2e3973 78700 362673 2.80 7000 24800 38720        0         0       0 558066 920

1 8 181566 )02407 283973 78700 362673 2 80 7000 24800 38720        0         0       0 558066 920
,0 9 192006 91967 283973 78700 362673 2 80 7000 24800 38720        0         0       0 558066 920

10- ... 203046... . . Sn927 283973 .78700..... 362673 _ 2_80 ._..7000 24800_... 38720 . . .0- _._.0-_-_._0_...55.8066.--920-_.-
11 214721 69252 283973 78700 362673 2 80 7000 24800 38720        0         0       0 558046 920
12 227068 56905 283973 78700 362673 2 80 '7000 24800 38720        0         0       0 558066 920
13 240124 43849 223973 78700 362673 2 80 7 O00 24800 38720        0         0       0 558066 920
14 253932 30042 283973 78700 362673 2.80 7000 24800 38720        0         0       0 558066 920
15 268533 15441 283973 78700 362673 2 BO 7000 24800 38720        0         0       0 558066 920
16-- ._.  9__-_.   4-.  ___    0           7.Al00---  78700.      2_80.__ .7000- 24800 - 38720.__.....0_._-_._...0...___..0- _..   51•963.._   591- .
17         0         0         0 78700 78700 2 80 7000 24800 38720        0         0       0 514963 593
18         0         0         4 78700 78700 2.80 7000 24800 38720        0         0       0 514963 593
19         0         0         0 78700 78700 2.80 7000 24800 38720        0         0       0 514963 593
20         0         0         0 78700 78700 2.80 7000 38720        0         0       0 514963 593
21         0         0         0 78700 78700 2.BO 7O00 :„„ 38720        0         0       0    514963    593

0 'p'00 yA700 , en 7 O 0O 'bR00 .R 7'n -0 -- -0....__.1__ 514963___ 593

8 SUM 2803635 1455963 4259598 1574000 5833598 43600 140000 496000 774400                   0       0 10859600 16693
PW 1741336 1062299 2803635 823828 3627463 22820 73276 259605 405319                   0       0 5736860 9364

STEAM COMM. LINE GRCSS COMM. ELEC. FOOL POOL TOTAL
GEN..4 - -_METERED -LOSS • COMM.. _._.COSI___JOTAL__.GEN-__ STEAM _- ELECT.. E ERGY. CAPACITL __ELECT..__NET .NET...___
BLOWON USAGE BLOwDN USAGE S PER STEAM 10005 EXPENSE COST REVENUE REVENUE MEVENUE CASM PRESENT

YR 1000LBS 1000LBS 1000LBS 1O00LBS 1000LB REVENUE KWH FOR T-G  S/KIM (CAEDIT) (CREDITI (SREUITS) FLOW •ORTH
1 0  0 0 0 0·0 0 0 0 0        0         6 -283973 -268533
2  0   0  0- 0 0 0 0 0 0 0 0 0 -283973 -253932
3         0          0         0          0       0         0 40566 339062 .0227 567924 569463 1137387 216648 183195
A                   0                     C                   n                     0 -0 - -1.-40566-_ 339062   .0227_ 522924_.  . 569463_11373at_216648 173234
5         0          0         0          0       0         0 40566 339062 .0227 Se 792* 569463 1137387 216648 163814
6         0          0         0          0       0         0 40566 339062 .0227 Se 7924 569463 1137387 216648 154907
7         0          0         0          0       0         0  40566*  339062  .0227  St 7924 569463 il37301 216648 146484
8   0    0    0    0   0 0 40566 339062 .0227 St7924 569463 i 137je1 216648 138519
9         0          0         0          0       0         0 40566 339062 .0227 Se 7924 569463 1137387 216448 130988

10       _. 0             0            n             n         n            0   40566__ 339062._.0227_507924__569463-.113.7387  .. 21690 123805
11       ·0          0         0          0       0      ·  0 40566 339062 .0227 56792• 569463 1137381 216648 117130
12 -       O          0         0.         0       0         0 40566 339062 .0227 56792• 569463 1137387 216648 110762
13        0          0         0          0       0         0 40566 339062 .0227  St 7924 569463 1137387 216648 104739

14         0                    0          0       0         0
40566 339062 .0227 5/7924 569463 1137387 216648 99044

IS          0                      0           0       0          0 40566 339O62 .0227 Se 7924 569463 1137387  ' 216648 93659
th          0          9          n           0       0          8  60566- 308951_.0146_527924..569463_.11373.8.7 343ZO 222216
17         0          0         0          0       0         0 40566 308951 .0146 St7924 569463 1137381 543724 210190
18         0          0         0          0       0         0 40566 308951 .0146 567924 569463 1137387 543724 198761
19     0    .. 0     0      0 0 40566 308951 .0146 567924 569463 1137381 543724 187954
20         0          0         0.         0.     0         0 40566 308951 .0146 567924 569663 1137387 543724 177734
21 0          0      0         0 40566 308951 .0146 567924 569463 1137381 543724 168070
„          0          0         n          n       n         0 40<Ah 1 18941   -0146 561924_._50346 _.1137387 543729 158932

SUM-               0 0- 0 -.. 6570469 11358480 11389260. 22747740 6054542 2541794
PW          O           0          0           0                  0 3475971 5945003  5961114 11906117 2541794 2541794



78/03/13

COMPARISOA I.A.ZIC) STLAM StrE OF COGENERATION PLANT WESTERN COAL 'NITM COST SMAHING

<Il DEPPEC. TOTAL GROSS
TOTAL SINKING TOTAL      - .  ---    .---_.. _ LABOR COAL  -..  TOTAL . ASM TOTAL OWN •
LOAN FUND 0/NJNG PUNCH SUPPLIES CONSUMP FUEL LANot/LL OVER. OPER.

YR PRINCIPLE INTEREST P,T PiT ENPENSE INS• UTlL. ADMIN. MAINT. TONS EAFEN5E LAPLNSE EAPENSE 1000 S
1 278272 365416 643688 0    643638       0        0        0         0        0         0       0         0    643
2 294273 349.15 643668 0    6•3688       0        0        0         0        0         0       0         0    643
3 311193 332494 643688 0638 0 .707.Ve 39200 38 42• 32000 625662 157377 32702¥4 92160 5540740 7248

-4  ---329087 --   314601    -   643688 -     0638  0._    -707•98.-    39200--- 38-424.-._32000   .   _625662.-   157377..  . 3270294_.92160   ...5540740...   7248
5 348009 295678 643686 0636 0 _707.98 39200 38.424 32000 625662 157377 32702444 92160 5540740 7248

C  6 368020 275668 6•3688 0638 0 -707498 39200 38-•24 32000 625662 157,77 32702944 92160 5540740 7248
7 389181 254507 643688 0638 0    : 707498 392OO 38 424 32000 625662 157377 3270294 92160 5540740 7248
8 411559 232129 643688 0638 0 _707•98 39200 38 424 32000 625662 157377 32702944 92160 5540740 7248

:
0  9 435224 208464 643688 0638 0 707.98 39200 38 424 32000 625662 157377 3270294 92160 5540740 7248

10-460249__ _ 383•39_._  .. 643688 .0638.0.-  . _707498.-_ -39200.-. -38-424 32000 625662_ 157377._ 3270294.  ..92160 -_.5540740__7248
11 466713 156974 663688 0638 0 _707478 39200 38 424 32000 625662 157377 3270294 92160 5540740-  7248
12 514699 126988 6•3688 0638 0 _707498 39200 38-424 32000 625662 157377 3270244 92160 5540740 7248
13 544295 99393 643688 (,638 0 707498 39200 38 424 32000 625662 157377 327029• 92160 55•0740 72•8
14 575592 68096 643688 0638 0 -707498 39200 38.424 32000 625662 157377 32702944 92 i 60 5540740 7248            '
15 608688 35000 643688 0638 0 707498 39200 38 424 32000 625662 157377 3270294 92160 5540740 7248
36         0         0         0- .0638 0- .-063810- 39200-  38-424  ._32000 ... 625662   157371.  3270294_ ._.92160_.5540740__6604
17         0         0         0    0638 0 063810 39200 38 424 3200O 625662 157377 32702,4 92 i 60 5540740 6604
18         0         0         0    0638 0 063810 39200 38-424 32O0O 625662 157377 3270294 92 i 60 5540740 6604
19          0          0          0    0638 0 063810 39200 38.424 32000 625662 157377 3270294 92160 SS•0740 6604

20                     0          0
063810 063810 39200 38-424 _32000 625662 157377 32702¥4 92 i 60 5540740 6604

21                     0          0 063810 063810 39200 38 424 _32000 625662 157377 3270294 92160 55•0740 6604
2%                     r                      0                     0       -0 ]Al n 0.,R10 10'on IR 4,4- 32000- 625662_ .157317.-- 3270294-92160__5540740._-6604

S sw 6355.55 3300261 9655316 21276200 30931516 78*000 7628480 2640000 32513240 65405880 1843200 110814800 141746
pw 3947121 2407934 63SSOSS 11135916 17490971 410344 3992730 1381770 17017358 3423327•  964727  58000223  75491

STEAP COMpl LINE GROSS COMM. ELEC. FOOL POOL TOTAL
- GEN.-•---  METEREe-- LOSS-•- -COM/*---COSI-/._ 10TAL--GEN.- STEAM.-ELECT..EAERGI__.CAPAr ITY FtirT. NFT NFT

BLOWDN USAGE BLOIDN USAGE ; PER STEAM 10005 EXPENSE COST REVENUE REVENUE MEVEAUE CASH PRESENT
YA loOOLBS· 1 OOOLBS 1O0OLBS - loOOLBS 1O0OLB REVENUE KW  FOR T-G   $/KWN  (CREDIT)  (CHEDill  (6REDITh -   FLOW   _.    WORTH ._-1    0     0    0     0   0     0   0  '. 0   0   0    0 0 -643688 -608608

00 '· O 0 - 0 .  0    . . 0._.-643688. -575592_
3 2005034 1810324 194710 2005034 3.446 7248238      0        0      0       0        0         0         0         0
4 2005034 1030]24 loal'O    '005034.--3.646...724021*      0        0      0       0        0         0         0         n
5 2005034 1810324 194710 2005034 3.446 7248238      0        0      0       0        0         0         0         0
6 2005034 1810324 19•710 2005034 3.446 7248238      0        0      0       0        0         0         0         0
7 2005034 1818324 194710 2005034 3.446 7248238      0        0      0       0        0         0         0         0
8 2005034 1810324 19•710 200503• 3.446 7248238      0        0 0 O       0                 0        0
9 2005034 1810324 194710 2005034 3.446 7248238      0        0      0       0        0         0         0         0

10- 200503' 181032A 10.730 200501• ,.4.* 7248/iR      0        0      0       0        0         0         On
11 2005034 1810324 194710 2005034 3.446 7248238 0 0 0 0 0 0 0 0

C  12 2005034 1819324 194710 2005034 3.446 7248238 0 0            0               0                 0-0.              0                   0.-
13 2005034 1810324 194710 2005034 3.•46 7248238      0        0      0       0        0         0         0         0
14 2005034 1810324 194710 200503• 3.4.6 7248238 0 0 0 - -0 -      0       -0. . _ ' 0 0

C 15 2905034 1810324 194710 2005034 3.446 7249238 0 0      0        0         0          0          0          0
16----2005034 -1810324-- 19•710----200503• _.3.140-. 6#'nassn           0               0           0             0               0                 0                 0                 0
17 2005034 1810324 194710 200503• 3.140 6604550      0        0      0       0        0         0         0         0
18 2005034 1810324 194710 200503• 3:140 6604550 -0._ 0 0 0
19 2005034 1810324 194710 2005034 3.140 6604550      0        0 0 O     0      0      0      0
20 2005034 1810324 19•710 2005034 3.140 6604550 0 00 0-
21 2005034 1810324 194710 2005034 3.140 6604550      0        0      0       0        0         0         0         0
71 '00*0'A ln1O3?4 lea,in '00fn,I ,-]AO Ahn.550             0                0            0               n                 DO                   0                   0

i.  SUM 40100680 36206480 3e94200 40100680 140458940               0              0 0- 0 -1287375 -1184280
PW 20988608 18950392 2038216 20988608 74306915               0              0        0         0  -1184280  -1184280



78/03/13

COMPARISOA I.A.21(1 TOTAL COGLNERATtok PLANT IESIERN COAL •1Th CO T SHAkiNe
r\

TOTAL GROSS-                                      DEPREC.
TCTAL Sl AKING.- TOTAL- .  .._  -... -- LABOR COAL TOTAL-. . ASM.--.- .TOTAL_- OWN.•__.
LCAN FUND 0"Nl NG PU*CH SUPPLIES CONSUMP FUEL  LANut ILL OPER. OPER.

C  YR PRINCIPLE INTEREST P,I PMT ExPENSE INS• UTIL. ADMIN. MAINT. TONS LAPEN2E LAPENSE EXPLNSE 1000 S
1 40103e 526625 927661 0    927661       0        0        0         0        0         0       0         0    927
2 42•096 503565 9276t 1 0    927661       0        0        0         0        0         0       0         0    927
3 448481 479180 927661 11.2510 2079 71 • 380 388424 56800 1664382 157377 32702¥4 92160 6098806 8168
4...   47426G - 453392 927661 11•2510.-_ 2070.71_ ..380 388424 . 56800 1664382 .157377 3270244 92160__.6098806-_ 8168__._
5 501539 426121 927661 1142510 2070 71 ..380 388424 56800 1664382 157377 32702¥44. 92160 6098806 8168

< 6 530378 397283 927661 1142510 2070 71 4 380 38842• _56800 1664382 157377 327029944 92160 6098806 B 168
7 560875 366786 927661 1142510 2070 71 4 380 383424 56800 1664382 157377 32702Y4 92 i 60 6098806 8168
8 593125 334536 927661 11•2510 2070.71 4 380 388426 56800 1664382 157377 327029944 92160 6098806 8168

0 9 627230 300431 927661 1142510 2070 71 4 380 38B424 56800 1664382 157377 3270294 92160 6098806 8168
10     663295..-  26•365 . ...927661 1142510-_. 207u_71 4_380 38842• -56800_.  1664382 _ 157377 3270294__._92160 _._ 6098806-8161-_
13 701435 226226 927661 1142510 2070.71 4380 388424 56800 1664382 157377 32702¥4 92 i 60 6098806 61 S8

f.
12 741767 185893 927661 1142510 2070 71 4 300 388424 56800 1664382 157377 32702Y4 92160 6098806 8168
13 7844,9 143242 927661 11•2510 2070.71 4.380 388424 56800 1664382 157377 3270294 92160 6098806 8168
14 829523 98138 927661 11-2510 2C70 71 •_380 388.24 56800 1664382 157377 3270294 92160 6098806 8168
15 877221 50440 927661 1142510 2070-71 ._380 388424 56800 1664382 157377 3270294 92160 6098806 8168
1, -0 ------.- 0---.--0--- 1142Sla- 1142510_._4_380 388424 _ 56800_ 1664382 . 157377__. 3270294.   92160._0055703 .._7198_ -
17         0         0         0 1142510 1142510 . 380 388424 56800 1664382 157377 3270294 92160 6055703 7198
18         0         0         0 1142510 1142510 ._380 386424 56800 1664382 157377 32702444 92160 6055703 7198
19         0         0         0 1142510 1142510 4 380 388424 56800 1664382 157377 3270294 92160 6055703 7198
20         0         0         0 1142510 1142510 ._380 38842• 56800 166•382 157377 3270294 92160 6055703 7198
21         0         0         0 1142510 1142510 . 380 388424 56800 166•382 157377 32702Y4 92160 6055703 7198
22 0.-.-- --   4-.--0.--1142510_-1142510-·4-380_.38•426._.-56800._._1664382 -  15137.1._.3270244_92 160-9055103__11.98-

SUM 9158690 4756224 13914914 22650200 36765114 827600 7768480 3136000 33287640 65405890 18•3200 121674400 158439

00
P. 5688457 347o233 9158690 11959745 21118435 433164 4066005 1641376 17422678 342332?4  964727  63737083  84855

STEA' COMM. LINE GROSS COMM. ELEC. POOL POOL TOTAL
GEN.  0   --    METERES.- -+LOSS - ·-COMM.-_.COSI_ - _.TOTAL -.GEN.-- STEAM -ELECT. EAERGY- CAPACIT.L.- ELECT._-NE-1.-     -NEL -
BLOWON USAGE BLOIDN USAGE S PER STEAM 10005 EXPENSE COST REVENUE REVENUE MEvENUE CASM PRESENT

YR 1000LBS 1000LBS 10OOLBS 1000LBS 10OOLB REVENUE KWM FOR T-6  5/K•M (CREDIT) (CREDIT) (SREPITS) FLOI •ORTH
1         0          0         0          0       0         0      0        0      0       0        0         0 -927661 -877221
2 e   - 0-.-     -  0       0·  -      0      0         0   -  .0  -     0         0. . .       0. -927661. -829523
3 2005034 8 0324 19•710 2605034 3.446 7248238 40566 339062 .0227 567924 569463 1137387 2166/8 183195

-4--2005034 ---  8  9324-194710--200503•-- 3.446---32•8238 -•0566-- 339062--  .0227 _ 567924_ 569•61_ 11373al.../16668-17323L-
5 2005034 8 0324 194710 2005034 3.446 7248238 40566 339062 .0227 567924 569463 1137387 216640 163814
6 2005034 8 0324 19•710 2005034 3.446 724823b 40566 339062 .0227 567924 569463 i 137367 216648 154907
7 2005034 8 8324 194710 2005034 3.446 7248238 40566 339062 .0227 567924 569463 1137387 216648 146484
8 2005034 8 0324 194710 2005034 3.446 7248238 40566 339062 .0227 Se 7924 569463 1137387 216648 138519
9 2005034 8 0324 194710 2005034 3.446 7248238 40566 339062 .0227 567924 569463 1137387 216648 130988

70--.2005034-.--   8 0324.-.19•71L_-2005034-3.466._..724823L.4056L__339062._ .0221-_561924_.569463._1131311__21-66*B    _1238-65
11 2005034 8 0324 194710 2005034 3.446 72•8238 •0566 339062 .0227 567924 569.63 1137387 216648 117130
12 2005034 8 9324 194710 2005034 3.446 7248238 40586 339O62 .0227 567924 569463 1137381 216648    110762
13 2005034 8 032• 194710 2005034 3.446 7248238 40566 339062 .0227 567924 569463 1137387 216648 10•739
14 2005034 8 0324 19•710 2005034 3.446 7248238 40566 339062 .0227 Se 7924 569463 1137387 216648 9904.
15 2005034 810324 194710 2005034 3.446 7248238 40566 339O62 .0227 567924 569465 1137387 216648 93659
16- -2005034---   814326--194710- 405012-- 3.1*L__6604552.-_4056L_ 308951.  .01*L.501924 _.-569403__ 1131301- 5*3124 222216
17 2005034 810324 194710 2005034 3.140 660*550 40566 308951 .0146 567924 569463 1137387 543724 210190
18 2005034 810324 194710 2005034 3.140 660*550 40566 308951 .0146 567924 569463 1137387 543724    198761
19 2005034 810324 194710 2605034 3.140 6604550 40566 308951 .0146 567924 569463 1137387 543724 187954
20 2005034 1810324 194710 2005034 3•140 660*550 40566 308951 .0146 567924 569463 1137387 543724 177734
21 2005034 1810324 194710 2005034 3.140 660*550 40566 308951 .0146 567924 569463 1137387 543724 168070
22_-2005034-810.324._._.19•71L__2005 4 _-3.l•L_6094551._40566_ 300951 .0146 5079,4 569463 1137387 543724 158932

   SUM 40100680 36206480 3894200 40100680 140458940 6570469 11358480 11389260 227077•0 4767166 1357514 „
PW 20988668 18950392 2038216 20988608 74306915 3•75971 5945003  5961114 11906117 1357514 1357514

.- --q   -. - ...



3.3.7 COST BENEFIT COMPARISON II.A.2(b)
Eastern Coal vs. Western Coal

i = 5 3/4%, n = 15 years
OPTION I - ADD-(N CUSTOMERS

Expense Normal Cogeneration 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 . 15,867,845 1,485,640 2,818,635 18,102,045
Cost Sharing

DOE -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 $ 2Q,160 $ 15,000 $11,746,990

Loan (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 $ P,451,730 $ 183,935 $ 362,680 $ 1,704,514

Owning Surcharge -0- $ .56648 -0- -0-

($ per 1000 lbs.)

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-Conmunity 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 Owning and Operating     $ 8,326,322 $ 719,045 $ 945,662 $ 7,263,009

Community Steam Charge
($ per 1000 lbs.)

**University $  4.152708                             $   3.36785
**Add-on Cust. -0- 3.93433

Gross Elec. Prod. Cost

($/KWH) $   .02112

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

**See "Steam Charge Allocation" calculation.
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Expense Normal
  Cogeneration ExpansionItem Expansion Add-on's Elec. Gen. Steam Gen.

Revenue - Steam
University $ 8,326,304       -            -        $ 6,752,654Add-on Cust. -0- -          1,277,477T-G -0-       - ' - 510,354

Total Revenues $ 8,326,322 -0- .-0- $ 8,540,485

Revenues - Elec.
Capacity -0- -0- $ 579,340 -0-
Energy -0- -0- 626,850 -0-

Total Revenues -0- -0- $1,206,190 -0-

Net Cash Flow -0- -0- $ 260,528 $   387,231
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STEAM CHARGE ALLOCATION

Gross Owning and Operating $5,558,495
(Cogeneration less T-G) 535,110

1,704,514
183,935

$7,982,054

4619 x 44,775,000Turbine Steam Cost $7,982,054(                      )
181,926 x 2000 x 8890

510,354

U of M Steam Oost 7,982,054 - 510,354 - 103,935 - 535,110
2,005,034

$3.36785/1000 lbs.

Add-on Surcharge
535,110 + 183,935

(Steam Total)
2,005,034 + 324,700

$ .308638/1000 lbs.

Surcharge =  $ .05664767183,935
324,700

(Tunnel)

less .308638

c

$ .2578387

Total Add-on Steam $3.36785 + .308638 + .2578387
and Tunnel
Charge $3.93433/1000 lbs.
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COST BENEFIT COMPARISON II.A.2.(b)
EASTERN CML VS. WESPERN COAL

1 = 5 3/4% n = 15 years
INCREMENTAL COSTS (STEAM SIDE OF PLANTS)

NORMAL EXPANSION WITH OPTION I                                                   COGENERATION EXP*NSION WITH OPTION I
Total SHARED EXPENSES NON-SHARED SHARED EXPENSES NON-SHARED
Main Augsburg Main Augeburg Elec.
Tunnel St. Mary'a Fairview Augsburg Pri & Sec Tunnel St. Mary s Fairview Augsburg Pri & Sec Generation

Capital Budget - 1978 $1,359,640 $431,760 $1,359,640 $431,760 .0.
Escalated Budget - 1979 1,454,815 461,983 1,454,815 461,983 .0.

Cost Sharing - DOE 16,800 -0- 16,800 .0-
- Legis. -0- -0- -0- .0- -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) out-of-pocket -0- .0-
- Augsburg -0- ($ 6,720)" -0- -0- ($ 6,720)" -0- .0-
- U of M 10,640 -0- 10,640 -0- -0-

P                                          Total (' 27,440) ($ 27,440)                                                                                                                                   -0-                        -0-

Total Loan $1,427,375 $461,983 $1,427,375 $461,983 -0-

Capital Recovery $ 144,579 $ 75,369 $ 36,253 $ 32,957 $ 46,794 $ 144,579 $ 75.369 $ 36,253 $ 32,957 $ 46,794 -0-
Depreclation (20 year) 35.468 18.489 .8,894 8,085 11,268 11,268 18,489 8,894 8,085 11,268       -0-

(1)Total Tunnel. Oming $ 180,047 $ 93,858 $ 45,147 $ Id,042 $ 58,062 $ 180,047 $ 93,858 $ 45,147 $ 41,042 $ 58,062 -0-

Tunnel Operating Expenses
Insurance -0- -0- -0- -0- -0- -0- -0- -0- -0- -0- -0-
Purch. Utilities $ 10,671 $ 5,563 $ 2,676 $ 2,432 -0-       $ 10,671 $ 5,563 $ 2,676 $ 2,432 -0- -0-
Administration 4,000 2,085 1,003 912 -0- 4,000 2,085 1,003 912 -0- -0-
Labor , Supplies, Maint. 9,680 5,046 2,427 2,207 -0- 9,680 5,046 2,427 2,207 -0- -0-

Tol !,1 Tunnel Operating $ 24,351 $ 12,694 $ 6,106 $  5,551      $ -0- $ 24,351 $ 12,694 $  6,106 $ 5,551 -0- -0-
Tul·,1. Wning & Operating 204,398 106,552 51,253 46.593 58,062 204,398 106,552 51,253 46,593

(2)liw, 311 .& l)1'cr.li it. Sur,charge
($ per 1000 lbs) .6295 .32816 .15785 .14349 .78445 .6295 .32816 .15785 .14349

Augsburg Pri Aid-On
OperatinK Expense
Injurance -0- -0- -0- -0- -0-
Purch. Utilities -0- -0- -0- -0- .0-
Administration -0- 830 .0- 830       -0-
tAbor, Supplies, Maint. -0- 3.000 -0- 3.000    ___-0-

Total Augsburg,  Steam Operating -0- -0- -0- -0- $ 3,830 -0- -0- -0-
-O-               ·     $ 3.830 -0-

Gross Augsburg Add-On Costa -00 -0- -0- -0- .61,892 -0- -0- -0- -0- 61,892
Ownitig & Operating Surcharge

(t  per  1000 lbs) -0- -0- -0- -0- .83619 -0- -0- -0- .0- .83619



COST BENEFIT COMPARISON II.A.2.(bl (Cont'd)
EASTERN COAL VS. WESTERN COAL

1 = 5 3/4% n = 15 years
INCREMENTAL COSTS (STEAM SIDE OF PLANTS)

NORNAL EXRANSION WITH OPTION I COGNWATIal EXPANSION WITH OPTION I
Total SHARED EXPENSES NON-SHARED SHARED EXPENSES NON-MARED
Main Aunsburg Main Augsburg nec.
Tunnel St. Mary's Fairview Augsburg Pri & Sec Tunnel St. Mary's Fairview Augeburg rri & Sec.  Generation

Plant Operating
Community Fuel $ 868,495 $452,743 $217,776 $197,975 -0- $ 510,357 $266,047 $127,973 $116,337 .0. .0.
1·-G Fuel -0- -0- -0- -0- -0- -0- -0- -0- -0- -0- -0-
Commualty 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- ... -O- .0-
Turbibe-Steam -0- -0- -0- -0- -0- -0- -O- -O- -O- -0-      $ 18,112

Total Plant Operating $ 880,621, $459,066 $220,817 $200,740 -0- $ 526,534 $274,480 $132,029 $120,025 -0-      $ 18,112(3)Plant Operating Surcharge
($ per 1000 lbs) .37799 .19704 .09478 .08616 -0-     (4) .22098 (5) .11519 .05541 .05037 .O. -O.  base University Charge

W                               ($   Ikr   1000 lbs) 4.15300 4.15300 4.15300 4.15300 -0- 3.37290 3.37290 3.37290 3.37290 -O. -O-Gross Steam Cost Surcharge

.44335($ per 1000 lbs) 1.00749 .52520 .25263 .22966 -0- .85048 .213259 .19387 -0- -0-Gross Steam Cost 5.16050 4.67820 4.40563 4.38266 -0- 4.22338 3.81630 3.586200 3.56680 -0- -0-Auisturg Surcharge for
Distribution Add-On
(St. Mary's to Augsburg
and Augsburg Reconnect) -0- -0- -0- .0- .83619 -0- -0- -O. .83619 -O. -O-Gross Augsturg Steam Cost

($   per   1.)CO lbs; -0- -0- -0- -0- 5.21885 -0. -0- .O- 4.20299 -O- -O-



COST BENEFIT COMRARISON   II.A.2. (b)      (cant.)
EASTERN   COAL VS. WESTERN   COAL

(STENM SIDE OF PLANTS).

NORMAL PLANT EXPANSION WITH OPTION I COGENERATION EXPANSION WITH OPTION I
INCREMENTAL EXPNSE SUl*ARY (AIJGSBURG AMORTIZES INCREMENTAL EXPENSE SUMMARY (AUGSBURG AMORTIZES

ITS PRIMARY & SECONDARY DIST. CAPITAL) ITS PRIMARY & SECONDARY DIST. CAPITAL)
Co8 t 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. TToottaall Gen.

Owning $ 180,047 $ 93.858 $ 45,147  $ 41,042 $58,062  $ 92,232 $180,047 $ 93,858 $ 45,147  $ 41,042 $58,062 $ 99,104      -0-
7.nnel Operating 24,351 12,694 6,106 5,551 -0- 5,551 24,351 12,694 6,106 5,551 -0- -0- -0-
Plant Operating 880,624 459'066 220,817 200,740 -0- 200,740 526,534 274,480 132,029 120,025 -0- -0- -0-
Allesburg Operating -0- -0- -0- -0- 3,830 3,830 -0- -0- -0- -0- 3,830 3,830      -0-
Turbine Gen. -0- -0. -0- -0- -0. .0- -0- .0- -0- -0- -0- -0-     $ 58,926

Total Owning-Operating $1,085,022 $565,618 $231,440 $247,333 $61,892 $302,353 $730,932 $381,032 $183,282 $116,618 $61,892 $102,934 $ 58,926

1-1

1-1   (6)Gross Steam Surcharge
A                        ($  per   1000 lbs) 1.00749 .5252 .25263 . .22966 .83619 1.06585 .85048 .44335 .213259 .19387 .83619 1.03006      -0-

University Base Cost

($ per 1000 lbs) 4.15300 4.1530 4.15300 4.15300 -0- 4.15300 3.37290 3.37290 3.372900  .3.37290 -0- 3.37290      -O-
See I.A.2(b)

(;ross Steam Charge
($ pdr 1000 lbs) $ 5.16050 $ It.6782 $4.40563 $4.38266 -0- $5.21885 $4.22338 $3.81630 $3.586200 $3.56680 -0- $4.40296      -0-

INCREMENTAL EXPENSE SUMMARY CALL DISTRIBUTION INCREXENTAL EXPENSE SUMMARY (ALL UYSTRIBUTION
ADD-ON COSTS ARE SHARED) ADD-ON COSTS ARE SHARED)

Owning $ 180,047 $ 93,858 $ 45,147  $ 41,042 .0- -0- $180,047 $ 93,858 $  45,147  $ 41,042 -0- -0- -0-

A Id-on (A,igsburg) 46,794 24,394 11,734 10,667 -0- -0- 46,794 24,394 11,734 10,667 -0- -0- -0-

'I'witiel Operating -
24,351 12,694 6,106 5,551 -0- -0- 24,357 12,694 6,106 5,551       -0- -0- -0-

Pli Lnt Operating 880,624 459'c66 220,817 200,740 -0- -0- 526,534 274,48b 132,029 120,025       -0- -0- -0-

Augsburg Operating -0- -0- .0. -0- $  3,830 $ 3,830 -0. -0- -0- -0- $ 4,830 $ 3,830  --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 $283,88 $258,000 $  3,830 $  3,830 $777.732 $405,426 $ 195,016 $177,285    ' $  3,830  $  3,830 $ 56,287
Total Steam Surcharge

($ per 1000 lbs) 1.15159 .6003 .28876 .26250 .051700 .05170 .99460 .51850 .249400 .22670. .051700 .05170      -0-

University Base Cost
(1 per 1000 lbs) 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 1hs) $ 5.30460 $ 4.7533 $4.44176 $4.41550 -0- -0- $4.36750 $3.89140 $3.622300 $3.59960 -0- -0- -0-

Augsburg Operation
($ per 1000 lbs) -0- -0- -0- .05170 -0- -0- .0- -0- -0- .05170 -0- -0- -0-

Gross Augsburg Cost
($ per 1000 lbs) -0- .0- -0- $4.46720 -0- -0- -0- -0- -0- $3·65130 -0- -0- -0-



COST  BENEFIT CONFARISON II.A.2(b) (Cont'd)
EASTERN CML VS. WESTEN COU

-. 1-53/4% n-1 5 years

NORMAL FLANT EXaNSION WITH OPITCH I COGENERATION EXFYINSlaN WITH OPTICB IINCREMENmL SCINICARY (AUGSBURS AMORTIZES) INCREMENTAL SUMMARY (AUGSBURG AMORTIZES
ITS PRIMARY AND SECOHIARY DISTRIBUrION CAPITAL) ITS PRIMARY AND SECCNIIARY DISI'RIBUrION CAPITAL)Item Augsburg Augsburg mec.(Incremental) St. Mary'a Fairview Augsburg Dist. Total       St. Mary'B Fairviev Augaburg Dist. Gen.       .Total

Stp:,m Revenues
a.  Community Usage $714,604 $323,708 $292,757 $ 55,857 $11386,926 $582,947 $263,500 $238.259 $ 55,857    $ -0- $1,140,563b.      Cr nigity Loss 54,075 24,495 22,141 4,224 104,935 44,113 19,940 18,019 . 4,224 -O- 86,296c. Community Blowdoom 23,176

10,499 3 88 1,610
%312

18,906 8,546 7,722 1,810 -0- 36,984d.  Turbine Generator -0- -0- -0- -0- -0- -0- -0- - -8!!!L 58,844
'ctil Steam Revenuea $791,854 $358,702 $324,386 $ 61,891 $1,536,833 $645,966 $291,986 $264,000 $ 61,891 $ 58,844 $1,322,687

     Gross   Plant  Owiling & Operating $791,854 $358,702 $324,386 $ 61,891 $1.536,833 $645,966 $291,986 $264,000 $ 61,891 $ 18,112 $1,281,955Cn Net Plant Income

(Steam Generation)                  -0-            -0-           -0-           -0-         -0-            -0-            -0-           -0-           -0- -0- $   40,732

INCREMENTAL  SUMMARY                                                                                           . .                                          , -      INCREMENTAL  SUMMARY

Item
Augsburg Augsburg Elec.

(ALL DISTRIBUrION ADD-ON COSTS ARE SHARED) (ALL DISTRIBUTION ADD-ON COSrS ARE SHARED)

(Incremental) St. Mary's Fairview Augsburg Dist. Total       St. Mary's Fairview Augsburg Dist. Gen._ Total

Steam Revenues
a.  Cammunity Usage $726,076 $326,363 $294,951 $ 3,454 $1.350,844 $594,419 $266,152 $240,450 $  3,454 $ -0-     $1,104,475b.  Community Loss 54,943 24,696 22,307 261 102,207 44,981 20,140 18,185 261 185,774c.  Community Blowdown 23,548 10,585 9,560 112 43,805 19,278 8,631 7,793 112 -O. 35,814d.  Turbine Generator -0- -0- -0- -0- -0- -0- -0- -0- -O. 56,287 56,287

Total Steam Revenues $804,567 $361,644 $326,818 $  3,827 $1,496,856 $658,678 $294,923 $266,428 $ 3,827 $ 56,287 $1,382,350

Gross Plant Owning & Operating
(Steam) $804,567 $361,644 $326,818 $· 3,827 $1.496,856 $658,678 $294,923 $266.428 $  ·' 3.227 $ 18,112 $1,241,968

Net Plant Incame
(Steam Generation) $ -0- $ -0- $ .-0- 0 -0- $ -0- $ -0- $ -O- '$ -O- $ -O- $ -O- $  140,382



COST BENEFIT COMPARISON II.A.2(b) - (Cont.)
EASIERN  COAL  VS.   WESTERN  COAL

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

TURBINE-GENERATUR SIDE
(AUGSBURG AMORTIZES ITS PRIMARY & SEO DARY DISTRIBUTICN)

Elec. Gen. Revenues (Incremental)
a.  Capacity                                        $ 9,877
b.  En.ergy 58,926

Total Elec. Gen. Revenues $68,803

Incremental Operating $58,844

Net Gain (End of 1981)         t.                       $ 9,959

TURBINE-GENERATOR SIDE
( AUGSBURG   ADD<N   IS   009['   SIiARED  BY · PARINERS)

Total Elec. Gen. Revenues (Incremental)        -,      $68,803

Incremental Operating $56,287

Net Gain (End of 1981)                                $12,516
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SU ARY - OOST BENEFIT (]C*ARISON II.A.2(b)
EA91EW COAL VS. IKESIEFN OJAL

NOIniAL PIANr EXPANSIGI WITH aXEVERATICM  EXPANSICIi  WITH                '   (PrICBI   I    ( AUGSBURG AJORTIZFS (PTIal I (ALICEBURG AlairIZESIllS PRIMARY AND SEO[NDARY) ITS PRIMARY AND SEO[*DARY)Nonnal Expansion Elec. Gen. Steam Gen. ,Base Cost Incremental Base Oost Inerenental Base aost Incremental(I.A.2(b)) Il.A.2(b) Total (I.A.2(b))  II.A.2(b) Subtotal I.A.2(b) II.A.2(b).Subtotal Tbtal

h--1                                           -

Gross 0*n ing & OVerating  . $8,326,322 $1.536,833 $9,863,155 $ 920,675 $58,844 $ 979,519 $7,248.253    $1,281,955    $8,530,208 .  $9,509,727
S Revenues 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

Annual Cain -0- -0. -0- $ 216,712   $ 9,959   $ 226,671 -0- $ 40,732 $ 40,732 $ 267,403

SUMMARY - OET BEXEFIT (IMPARISCN II.A.2(b)
_                                                                                                                                                EAfIEIN  (DAL  VS.   WEBIEN  aML

NORMAL PLAMP EXPANSICN WITH 00GENERMICN EXPANSICN WITH(FrION I (ALL DISIHIBUrICN OPPI(31   I    ( ALL  DISI'RIBUrI(NADD-(N 006:rS ARE SHARED) AID-ON OOSTS ARE SHARED)Nom:al Expansion Elec. Gen. Steam Gen.Base Oost Incremental        · · Rns=p Cost Increnental Base Oost Incremental(I.A.2(b)) II.A.2(b) Total (I.A.2(b)) II.A.2(b) Subtotal I.A.2(b) II.A.2(b) Subtotal 1bt1l
Gross Nning & gerating $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
Revenues 8,326,322    1,536,833    9,863,155    1,137,387   68 * 1,206,190 7,248,253 1,382,350   8,630,603    9,836,793
Annual Gain -0- -0- -0- $ 216,712  $12,516  $ 229,228 + $ 140,382 $  140,382  $  369,610



A.  SIMPLE OOST BENEFIT ANALYSIS - OPTION I

I.  Payback Period of Total Cogeneration with Option I

Nonmal Expansion Capital =   $ 4,445,655

Oogeneration with Option I
= 10,624,145

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

=  9.538 years

II.  Payback Period of Turbine Generator

$2,803,635
Payback Period = 260,528

10.76 years

$2,803,635
or Payback Period = 4.33 years

(Steam Savings
647,759

Allocated)

I I I. Mininan Acceptable   Rate of Return

(10,624,145 + 2,803,635 +
1,465,455)CRF i

+ (5,558,495 + 582,982
15

+ 535,110) - (7,263,009 + 945,622 + 719,045) + (1,206,190 + 8,540,485)

= (4,445,655) (R 5       +   6,874,592       -   8,326,322

CRFIi   =   2,251,089  =  .2155
115 10,447,580

MAR '-' 21%

IV.  Return on Investment - Total Cogeneration

1
ROI 10.48%

9.538
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V.  Return on Investment - Turbine Generator

1
ROI = x 100

10.76

ROI  =  9.29%

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

PWF 9.8729

Normal Expansion

PW of Steam Operating ($67,872,159)
PW  of Steam Revenue                      '                                                      82,204,945

PW of 15 years $14,332,786

Cogeneration Expansion

PW of Steam Operating ($60,161,553)
PW of Gen. Operating (  5,·755,723)
PW of Steam Revenue 84,319,354
PW of Gen. Revenue 11,908,593

PW of 15 years $30,310,671

$30,310,671 - 14,332,786B/C Ratio
10,624,145 -  4,445,655

=   2.586

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

1

B/C Ratio
2,803,635

$11,908,593 - 5,775,723

2.1946
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B.  OOST EFFECTIVENESS ANALYSIS

I.  Rate of Return on Investment (Turbine-Generator)

(260,528)(1.2725)(1.2725 - 1)
15

Total 15 year Savings .3457

$34,659,845

34,659,845
1/15

Rate of Return            (          )     -  12,803,635

=  18.25%

II.  Payback Period (Turbine-Generator)

r   2,803,635
n                         Iog      L  (1.2725 )(260,528)         (1.2725    -    1)     +    1          '

Log 1.2725

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

1.  Typical Owning Share:

169,265St. Mary's:  $180,046 x =  $93,858324,700

2.  Typical Owning & Operating Tunnel Unit Surcharge:

$204,398 (169,265\St. Mary's.
  =  $.328/1,000 lbs324,700 \324,700

3.  Typical Plant Operating Surcharge:

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

$526,534 - 11,704(a)
2,005,034 + 324,700 =  $.22098/1,000 lbs

a.  Total Turbine Steam Oost:

1,619 x (40,566,000 + 4,209,000)
181,937 x 8,890 x 2,000 x $(7,248,253 + 526,534)  =  $497,072

Incremental Turbine Steam Cost  =  $497,072 - 485,367 =  $11,704

5.  Typical Plant Operating Share

St. Mary's ($526,534    -    $11,704)            /  169,265  1
(2,005,034 + 324,700) ( 324,700  =  $.11519/1,000 lbs

6. Steam Charge   is not calculable by dividing Tbtal Owning and Operatingby total steam since University steam and University steam plus add-on
steam are different ratios.
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3.3.8 COST BENEFIT COMPARISEN III.A.2(b)
PYROLYSIS

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

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

Escilated 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

5 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-Carmunity 5,364,286 -0- 2,574,642

Fuel-Generator -0- -0- 258,129

Ash.Hand. & Landfill 74,098 -0- 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 Oil (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 $ 596,958 $ 814,239 $ 5,090,887

Gross Owning & Operating $ 8,326,322 $ 959,638 $1,849,824 $ 6,798,401

Gross Production Expense

Steam ($/1000 lb.)     $
4.153 $    3.3907

Elec. ($/KWh) $   .01989

Waste ($/ton) $    40.04
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OOST BENEFIT OOMPARISON III.A.2(b) - (Continued)

Normal Plant Cogeneration Plant
Expense Expansion ExpansionItem Steam Gen. Eled. Gen. Pyrolysis Steam Gen.

Oammunity Steam
Charge ($/1000 lbs.)        $    4.153

Add-on Expense
Steam Purchase -0- -0- -0- $   875,187

(Pyrolysis)

Expense Reduction
Phoenix Ind.

$   75,600HHC
273,000Turbine Steam -0- -0- -0- $   524,330Pyrolysis Steam -0- -0- 875,187 -0-

Total Expense Reduction -0- -0- $1,223,787 $ 524,330

Net Owning & Operating $ 8,326,322 $  959,638  ($  626,037)  $ 7,149,258
Net Production Cost
Wim.    Steam   ($/1.000   lbs.  ) $ 4.153 $    3.5657Gen. Electricity ($/KWh) $   .01989

Pyrolysis ($/ton)                                ($    13.55)

Therefore, the conclusion is that in order for the pyrolysis to just breakeven the drop charge to the HHC must be $23.55 per ton assuming the drop chargefram Phoenix Industries is fixed.  Since the turbine-generator was required tostand alone as a self-supporting unit the payoff period does not change.  How-ever, the steam  cost  to the community is increased  fram  $3.373  per  1000  lbs.   to
$3.5657 per 1000 lbs.

However, not factored into pyrolysis is the transportation of wastes intothe 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 $30.00per ton.
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Rekenues - Electric Production

Basic Option I Option II

Basic Plan plus Option II $1,i37;jh7 $59,953

Basic Plan plus Option II & III 1,137,387 $68,803 59,953

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

Net Annual Cash Flow

Basic Plan plus Option II $  237,702

Basic Plah plus Option I, II 306,505
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NOTES III.A.2(b)

38,000(1385-220)(8400)Equivalent Pyrolysis KWH
4619

80,508,335 KWH

Turbine KWH 48,233,000 KWH

Pyrolysis Fuel Credit 80,508,335
Multiplier 48,233,000

1.66915

4619 x 48,233,000Turbine Steam Purchase $6,798,401 (                     )162,466x  200, 048, 890
=  $524,330

Pyrolysis Steam Credit =  $524,330 x 1.66915

=  $875,187

Annual KWH = 48,233,000

Western Coal, Tons

132,900  U of M
-  26,144  Pyrolysis

12,422  Elec. Generator
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A.  SIMPLE OOST BENEFIT ANALYSIS

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

Payback Period
$2,803,635

237,702

11.79 years

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

Payback Period $2,803,635
306,505

9.15 years

III. Return on Investment - Turbine Generator
(Basic Plan plus Option II)

ROI  =    1    x 10011.79

=  8.48%

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

1
ROI x 100

9.15

10.93%

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

PW = 9.8729

PW of Gen. Income $11,821,218
PW of Gen. Operating ($ 5,893,707)

PW of 15 years $ 5,927,511

B/C Ratio 2.11$5,927,511
$2,803,635
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VI.  Benefit-to-Cbst Ratio (B/C) Turbine Generator
(Basic Plan plus Option I and II)

PW of Gen. Income                            ·$12,500,503
PW of Gen. Operating ($ 5,893,707)

PW of 15 years $ 6,606,796

B/C Ratio 2.36$6,606,796
$2,803,635
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B.  OOST EFFECTIVE ANALYSIS

I.    Rate of Return on Investment (Turbine Generator)
(Basic Plan plus Option II)

·                                                 15
(237,702)(1.2725)(1.2725 - 1)Total 15 .year Savings .3457

$31,623,144
'

1/15
31,623,144Rate of Return            (              ) -  1
2,803,635

17.53%

II.  Rate of Return on Investment (Turbine Generator)

(Basic Plan plus Option I and II)

(306,505)(1.2725)(1.2725   - 1)
15

Tbtal 15 year Savings $ .3457

$40,776,484

40,776,484
1/15

Rate of Return C
2,803,635 

- 1)

19.54%

III.  Payback Period (Turbine Generator) . %

(Basic Plan plus Option II)

F  2,803,635
n       Log L(1.2725)(237,702)

(1.2725 - 1) + 1

Log 1.2725

n       5.23 years

. 1

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

r   2,803,635n      Log 1-(1.2725)(306,505) (1.2725 - 1) + 1 
Log 1.2725

n       4.5 years
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3.3.9 COST BENEFIT COMPARISON IV.A.2(b)
Eastern Coal vs. Western Coal

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

aPTICN III - HaI' WATER REVISIONS

Normal Cogeneration Expansion
Expense Item Expansion Hot H20 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

15,000 324,800DCE -0- -0-
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 $ 362,680 $ 1,707,514

Operating Expenses
(End of 1981)
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-Community 5,364,286 -0- -0- 3,044,041
Fuel-Turbine -0- -0- -0- 260,498
Ash Handling & Landfill 74,098 -0- -0- 93,125
Turbine Steam Purch. -G- -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- $ 987,013 $ 7,558,006

Gross Steam Cost $   4.1527        -             -         $    3.7695
($/1000 lbs.)

Carmunity Steam $   4.1527        -             -         $    3.4944
($/1000 lbs.)

Elec. Prod. Cost              -             -         $   .02129         -
($/KWH)

Revenues

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.
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NOTES IV.A.2(b)

- 1981 -

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

46,368,000

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

Total Steam 2,005,034 lbs.
(1000'S)

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

Steam District 1,964,034 lbs. Steam      .  .,© .,    I.

(1000'S)

Hot Water District 41,000 lbs. Steam
(1000'S)

Annual Total Ooal Requirements 159,025 tons

Elec. Gen. 10,888 tons .  ,.
1,648
12,536 tons

Cammunity 146,489 tons

i
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A.  SIMPLE OOST BENEFIT ANALYSIS

I.  Turbine Generator Payback Period
(Basic Plan plus Option III)

Payback Period
$2,803,635
312,830

8.96 years
.1

II.  Turbine Generation Payback Period
(Cambined Options)

Basic          I            II          III
Basic Gen. Revenue $1,137,387   $1,137,387   $1,137,387   $1,137,387
Add-on -0- 68,803 59,953 92,244

Gross Gen. Revenues     $1,137,387   $1,206,190   $1,197,340   $1,229,631
Gross Gen. Owning &
Operating 920,675. 945,662·  .   959,638      987,013

Net Gain $ 216,712 $ 260,528 $ 237,702 $  242,618
Incremental BASE $  43,816   $  20,990 $ 25,906

Payback Period  'I
.

$2/803,635
Basic plus I, II, III 43,816 + 20,990 + 25,906 + 216,712

9.12 years

Payback Pfriod $2,803,635
(Basic plus I) 260,528

10.76 years

Payback Period $2,803,635
(Basic plus I, III) 260,528 + 25,906

9.79 years

Payback Period $2,803,635
(Basic plus II) 216,712 + 20,990

11.79 years

Payback Period $2,803,635
(Basic plus II, III) 216,712 + 20,990 + 25,906

10.64 years
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III. Return on Investment

1
ROI = - = 11.16%

B+III 8.96

ROIB =  10.96%
,I, II,III

ROIB,I
=   9.29%

ROI =       10.21%
B,I,III

ROI = 8.48%
1.

B,II

ROI =   9.40%
B,II,III

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

PWF = 9.8729

PW of Gen. Revenues =      $12,140,024

PW of Gen. Operating  = ($ 6,163,977)

PW of 15 years =  $ 5,976,047

$5,976,047
B/C Ratio

2,805,635

2.13
.

.
,

. .' .t
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B.  OOST EFFECTIVENESS ANALYSIS

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

15
Total 15 year Savings  = ($242,618)(1.2725)(1.2725  -1)

.3457

$32,277,154

32,277,154 1/15
Rate of Return            (          )     -  1

2,803,635

17.69%

II.  Payback Period (TUrbine-Generator)
(Basic Plan plus Option III)

kil
r 2,803,635

(1.2725-1) +  n        L(1.2725)(242,618)
Log 1.2725

n     3.76 years

.'.  ,

.
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3.4.1 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 depreciat ion 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 purposeof the deprediation 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 nimiber 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 experience for de-
termining average service life:

a.  Actuarial Methods

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 forecasting'method.  In actual plant
accounting where time is available 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 TABLFE

BOR DEPRECIATION (1981 BASE)

Forecasted Forecated
Remaining Life Retirement

(Years) Date

Centrifugal-Fans                                      25              2006
Absorption Machines 20 2001
Ducts 40 2021
Water Piping 40 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) - Oil

#3 (1940) - Ooal              23              2004
#4 (1947) - Coal 23             2004

**Waste Heat (New)              20              2004
*Boilers University Plant

#1 (1949) - Peaking                             -
#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 Oambustion 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 - Oil                                   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 fram service in 1974.  No. 1 at Southeast, and #1 and
#12 at the University Plant would see emergency service only.

**Secondary Oombustion Chamber, gasifier, waste heat, and regenerative towers
rated as a refactory lined package boiler.

138



3.4.3 SALVAGE AND REMOVAL COSTS

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, etc.

For our purposes we will assume that the estimated net salvage is 0% of theplant costs.       This   is a reasonable figure based prirnarily upon evaluating   the
initial capital investment and a judgement of salvage value less removal cost.
As we remove old equipment fran 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.

)        i
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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 remainingli fe concept, obviously a reserve by plant account, is required.
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3.4.5 ·'        TAX ASPECIS

The Grid Connected Integrated Community Energy System will,be.a non profit,
tdxfree business. Since   ICES   is   free from federal'and state taxing the problem
of tax saving and tax deferral related to· the

  depreciation accounting is.not ·a
problem. Inbusiness,  if the· depreciation results  ih a·tax saving then  it has the
effect of reducing the dost of doing business and thus reducing. rate structures.
If it results in tax deferment until the later years when depreciation would .be
less, then it only amounts to an interest free loan.

'

For   ICES the depreciation account  will be handled  as a straight   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.

6*
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3.4.6 DEPRECIATION DISPERSION 

The following overview explains the method used to obtain a depreciation
cost for ICES.

Table 1 explains the fundamental relation between capital cost and the
ann1191 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.

Table 3 presents annual costs of depreciation, calculated 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.  Same have more, some less than average; hence the tenm average life. The
curve showing percentage  of the original group still 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:

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

lPaul H. Jeynes, "Economic Comparisons of Alternative Plans", Public Service
Electric   and Gas Company. New Jersey.
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2.  The L series, representing plant 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 (i.e., to the right of
average).

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 retirementsbegin   at an early   age and continue   at a nearly constant   rate·  for 60 years;   the
rate  becomes a maximum  near the average   li fe  of 30 years.      On the other  hand
30,R  means that few retirements occur before age 20, after which they increase
rapidly 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 COST, PRESENT WORTH AND ANNUAL CAPITAL-RECOVERY   COSTS

The capital cost, or first cost of a facility is its present

worth at date of installation.

Thus, capital cost C equals the present 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.

(1+i)n-1

The present-worth factor is designated by the stardard symbol

PWF-4
n1

1 - vn
PWF;il

=
2   , by definition

where v  is the discounting factor , also by definition.
1

(1 + i)n

Thus, by definition:

d
C = PWF (iC + i C)

For a spceific case where:

C = 100% (first cost)

i = 6% (return)

n = 10 years  (life)

dd     i
i   =  6  =  7.5868%, fram standard tables of

(1+i)n-1
= the annuity, at 6%, that will recover 100% in

10 years.
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1-vnPWF-   =      7.360   087, from standard tables  of
ni                                                                                       1

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 (6d) is not 7.5868%, but 90% of

7.5868% =  6.82812%, since it is to recover (1.00 - 0.10) C.
4·1

Then C =  prespnt 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:

n 1v   =  0.558 393, fram standnrd tables of
(1 + i)n

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 id*

10-YEAR LIFE: IOWA TYPE S  DISPERSIaN: RETURN (i) 6%;    NEr   SALVAGE   @   15%

Column 1 Column 2 Column 3 Oolumn 4

Year Mean Survivors (Figure 1)   Present Worth Factors (v )   Column 2 x Oolumn 3

1 0.9942 0.9434 0.9379
2 .9751 .8900

'

.8678
3 .9432 .8396 .7919
4                .9015                        .7921                    .7141
5 ,.8520 .7473                    .6367
6 .7962 .-7050 .5613
7 .7353 .6651 .4890
8 .6707 .6274       i             .4208
9 .6035 .5919 .3572
10 .5347 .5584 .2986
11 .4653 .5268 .2451
12                 .3965 .4970 .1971
13 .3293 .4688 .1544
14 .2647 .4423 .1171
15                 .2038 .4173 .0850
16 .1480 .3936 .0583
17 .0985 .3714                     .0366
18 .0568 .3503 .0199
19 .0249 .3305                    .0082
20 .0058 · .3118 .0018

Total Mean
Survivors = .           10. 0000 Present

worth   (PWFn    )   of
Mean Survivors ·

.:  6.9988

For  Table  1,   for  zero net salvage:                       '
d

C      =      PWF    (i C  +  i   C )      =      100%

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

Therefore, id  6 6d  =
1.00

- .06  =  8.2882% before salvage adjustment.6.9988

Adjusted for 15% net salvage:

.d    6d1 = -   .  0.8 5   x   6.2882      =      7.0450%

ville pre-superscript id indicates that the annuity applies to a group having
dispersed retirements.
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1 TABLE 19

ANNUAL   OOST OF DEPRECIATION    (-     id   )

FOR VARIOUS AVERAGE LIVES, TYPES OF DISPERSION, RATES OF RETURN

Type Average Life in Years
of

Dispersion   10    15    20    25    30    35 40 45   50- - - - - - - - -

2 At 5% Return

SC* 8.84  5.62  3.93  2.99  2.39  1.96  1.68 .1.46  1.28

SO      8.54  5.41  3.60  2.64  2.06  1.63  1.34  1.13  0.95
, S 8.34  5.17  3.40  2.44  1.86  1.44  1.15  0.94  0.771

S       8.20  4.98  3.26  2.33 1.72 1.33 1.03 0.82  0.662
S       8.11  4.94  3.17  2.21  1.64  1.23  0.94  0.74  0.583
S       7.97  4.89  3.11 2.12 1.52 1.12  0.84  0.66  0.496

       8.53  5.40  3.60  2.62  2.05  1.62  1.37  1.14  0.988.31 5.16  3.38  2.44  1.86  1.46  1.16  0.94  0.78

R3                   8.1 6      4.9 7      3.2 2      2.2 7      1.6 9      1.2 8      1.00- .   b.8 0      0.6 4
R       8.07 4.89  3.14  2.19  1.62  1.21  0.92  0.72  0.564
R- 8.01  4.87  3.06 2.12  1.55  1.15  0.86  0.67  0.51D

L       8.96  5.76  4.00  3.02  2.42  1.98  1.87  1.44  1.25
8.64  5.41  3.68  2.74  2.16  1.72  1.40  1.18  0.98

8
8.40  5.24  3.45  2.48  1.90  1.48  1.18  0.95  0.79
8.23 5.03 3.28 2.33 1.74 1.33 1.04 :0.82 0.66

5 8.03  4.89  3.09  2.15  1.56  1.16  0.88  0.68  0.52

None 7.95  4.63  3.02  2.10  1.60  2.11  0.83  0.63  0.48

At 6% Return

SC* 8.66 5.51 3.79 2.89 2.31 1.91 1.62 1.40 1.24
S       8.29  5.07  3.40  2.48  1.90  1.50  1.23  1.02  0.86
S 8.05 4.91 3.19  2.25 1.67 1.28 1.01 0.80  0.66
0
1

S       7.88  4.71  2.97 2.10  1.51  1.15  0.86  0.69  0.532
S       7.78 4.64 2.88  1.97 1.41 1.03  0.77  0.58  0.45
S  .    7.61  4.46  2.74  1.82 .1.29  0.90  0.66  0.46  0.35 -

Rl      8.28  5.12  3.38  2.50  1.93  1.53  1.27  1.08  0.92
R2      8.02  4.89  3.14  2.24  1.67  1.29  1.02  0.84  0.68   <   .'
R3      7.84  4.73  2.96  2.06  1.48  1.10  0.84  0.67  0.52
R       7.72  4.62  2.84  1.95  1.38  1.00  0.74  0.57  0.43

R       7.65  4.51  2.77  1.87  1.31  0.95  0.68  0.50  0.37
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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)

L       8.79  5.65  3.86  2.90  2.32  1.88  1.60  1.36  1.12

L     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
LS      7.92  4.32  3.02  2.11  1.52  1.13  0.87  0.68  0.537.67 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
S       8.05  4.96  3.22  2.30  1.77  1.36  1.13  0.91  0.790
S,      7.78  4.70  2.95  2.07  1.51  1.15  0.89  0.71  0.57
31      7.58  4.48  2.75  1.96  1.33  1.05  0.73  0.59  0.422'
S       7.45  4.35  2.63  1.77  1.22  0.88  0.63  0.47  0.35
3

S       7.27  4.17  2.45  1.59  1.08  0.72  0.52  0.36  0.26
6

Rl      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  1.86  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

I15

7.31  4.24  2.49  1.62  1.11  0.76  0.54  0.38  0.28

L       8.64  5.59  3.75 .2.82  2.23  1.79  1.52  1.29  1.13

    8.20 5.09 3.32 2.41 1.83 1.44 1.17· 0.94 0.787.87  4.76  3.00  2.11 1.54 1.16  0.90 0.71 0.57

L3      7.62  4.55  2.77  1.88  1.34  0.96  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

None 7.24 3.98 2.44 1.58  1.06  0.70  0.50  0.35  0.25

(All figures in percent of first cost, installed, before allowance for

salvage)

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

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 assbcia
ted

with any specific  type of plant;   the  code is merely a sirrplified system  for

identifying and classifying curve shapes commonly encountered in a
ctual experience.

Studies of past history usually reveal that retirements have exhibited a p
attern

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, s
uch

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 exampl
e, al-

though experience of different utilities varies, underground facilities app
ear to

conform most frequently to types approaching So to 32, or Rl to R3·  Refer
ring to

Table 3, it will be seen that this limits the depreciation estrmate to a
 quite

narrow range of percentages.  If there were no basis for est
imate available

based on personal experience, it would be far better to assume a
 dispersion of

this  order  (say R ) rather  than to assume no dispersion  (per "None", Table  3).
The latter unrealistic assumption, although frequently made, is indefensi

ble. .

Even when estimating the probable life of a single unit of property, this

allowance for dispersion of.retirements should be made.  Obviously, a singl
e 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 th
e pro-

bability; the most probable annual cost is not the percentage for a singl
e unit

whose age at retirement equals probable life  (i.e., no dispersion).

The allowance for ultimate net salvage value is made by estimati
ng net

salvage as a percentage of capital cost, installed.  The c
omplement 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 exceed
s removal

cost), the adjusted depreciation rate is 90% of the figure p
er 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 id, are

the group-basis present-worth annuities.  id 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 r
etirement.  The

particular method of depreciation accounting that may be used by the ente
rprise

("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 dosts at 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, tax
es, etc.

Depreciation charges are kept by the company, and accumulated in the dep
reciation

reserve.  These funds do not lie idle, but are used in the busi
ness 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 pa
id out

to finance a given capital cost.  This reduction in return pay
able 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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The bookkeeper charges depreciation expense against each property unitannually 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 unitis  removed  from the plant account;   at  the  same  time its first  cost  less  netsalvage is removed   from the.reserve account. Meanwhile, the accumulated reservewill have been reinvested in the business.  Thus the original investor keeps hisoriginal.stake in the business intact at all times, even though the originalfacilities bought with his money depreciate and finally disappear.       At   the   sametime, customers benefit by having the use of both the original plant and additionspurchased with reserve funds, while paying a return only on the cost of the originalplant.

By erroneously calculating the cost of depreciation at 1/life, the analystoverlooks an inportant part of the actual cost behavior--the saving from useof,reserves.  The amount of that saving, for a given facility, increases in eachyear of life as the accumulated reserve increases.  For plant having no dispersionof retinments the reserve increases at the straight-line rate right up to thefinal retirement date.  But in the usual case, the reserve is depleted from timeto time as the scattered retirements occur, and as depreciation expense accrualsfor those retired units cease.  Accordingly, the average lifetime reserve, andaverage savings from the reinvested reserve, depend upon the type of retirementdispersion.  Thus, the net weighted average cost of depreciation depends uponthe bookkeeping charge to depreciat ion expense   'and    the weighted average annualsavings from reinvested reserves.

It must also be obvious that it is the life and dispersion actually realizedthat determines the level equivalent annuity.  For example, if the actual lifewereunderestimated, annual expense at 1/life would be larger than necessary.  Bythe time retirement occurred,   more than original   cost   would   have been recovered.But at retirement, the bookkeeper still removes original  cost   from the plantaccount, and original cost less net.salvage from the reserve.  That would leavea balance in the reserve, still reinvested in plant.  Credits for that superfluousreinvested reserve would reduce net costs for depreciation expense that startedthe cycle.

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

Note that the term "straight line" is misleading, because the reserve
does not actually grow at a straight-line rate, owing to the natural behaviorof 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 withinthe Depreciation Accounting Cammittee   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
20 yearsold equipment

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) Rc - 40 years
Turbine Generator (New) L3 -

20 years

Incinerator (Existing) RR - 20 years

Pyrolysis and Waste Heat Boiler (New) L" - 20 years

Steam Distribution (Existing) R3 - 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 - R5 2.49%
20 year - L 

3.77%
40 year -

R 
.54%

Application of the above data to the 1978 Capital Cost Budget which was

escalated to 1979 was used in preparing the aforementioned "Su ary-Annual

Depreciation Expenses."
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3.4.9 CALCULATED COMBINED 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 CostAnalysis" 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"  and the "Annual Operating ExpenseSumnary" the following major groupings were made for operating costs shown in
the    "Annual   Owing and Operat ing Cost Analysis. "

Annual Escalation Factors (Z) - Steam Production Operating Expenses

Purchased Utilities Administration Labor, Supplies,   Mkintenance

City Water - 10% Administration - 8% Service Contracts 10%Purchased Power - 10% Supply & Repair           7%
Custodial                 4%
Building & Grounds       4%
Miscellaneous Labor       7%
Tracks & Loco. Maint.     7%
Direct Labor              7%
Calculated @ 6.98%

Fuel Ash Hauling and Landfill

Western - 7.339                    7%
Eastern - 7.339
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3.4.10 OOST ESCALATION DATA FOR LIFE CYCLES

UNIVERSITY OF MINNESOTA

....1
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

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 3,301,396 15.2

1976/77 4,006,955 17.61

Total Escalation 78.81%

Average Annual Increase  19.70%

Electric Energy Cost Annual Escalation per R.W.R. LeGrassie, E
RDA =  7%

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 Escalat ion      =      7%

University of Minnesota Construction Costs  =  7% per annum

ITNIVERSITY EXPERIENCED FUEL OOSI ESCALATION

See attached graph of actual costs.

Annual Average Escalation

Coal 7.399%
Oil - No. 2 13.00%
Gas 28.00%
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Nsp F=C -C
4Z -4 1NORTHERN STATES POWIR COMPAE,   

414 Nicollet Mall 7,0 = e
MINNEAPOLIS. MINNESOTA SS4Ol r ,=4

-O 1   00     5r-2 32
November 3, 1977

Ez .4£.     -4
..4         --8

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, I listed the 1977 electric energy values.  We
have projected these to 1981 as you have requested.

1977 1981
Capacity Rate $64,000/MW $83,000/MW

On Peak Off Peak

Energy Rates 1977 1981 1977 . 1981

Base Load $11.00/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.

--Sincerel ,

94&£«
//  John C. Pearce
6/  Assistant to Directer of

Planning & Research

jo

cc:  Gerry Marx
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       UNIVERSITY OF MINNESOTA Physical Plant Maintenance and Operations..... TWIN CITIES 200 Shops Building
319 15th Avenue S.E.
Minneapolis, Minnesota 55455

March 27, 1978

TO: File

Jim O'Gara

RE: Tariff - Burlington Northern Shipments of Western Ooal

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

Mr. Brown infonmed the University   that the March, 1978 tari·ff   forwestern coal (35 cars) cambined with N.S.P. trains (70 cars) wouldbe $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% escalationof   the   $2.39  per ton would cammence July   1,    1979.       The   base   cost
($7.61) would escalate during the interim.  Past escalation experienceof 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 Northernhas no control over, is purchase of coal fram 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 unlesscogeneration was a part of the plant operation.

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 annuallycould be:  180,000 x $2.39 =  $430,200.  The writer feels N.S.P.purchase should be approached irregardless of the operations sincegeneration is viable in the 1980's with or without DQE support.

JOO: skl
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3.4.11 CONCLUSION

Hopefully,  the rate of cmmercialization of ICES will gInw, .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.
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DIRECT COMPARISON OF PRESENT WORTHED (PW) OF LONG-TERM SAVINGS

Let PW Present worth   of   a   cost    ( n years)

px a(an - 1)- =   Fx (PWFx)
a  -  1

in which F  = annual cost
X

and n = number of years of escalation

1+f
a = x = discounting factor
X  1+i

where i =  EAR

The following calculations will use the cambined escalation rates of the

lumped sum operating expenses  for  a loan amortized  at  5  3/4%  and 15 years.

(Standard U of M.)
-

Annual Discounting.Factors (ax)

5 3/4 % - 15 years

Purchased
fx  = 10%Utilities

1 + .1 = 1.040
a
PU 1 + .0575

Administration                                  f      8%X
aA                                    1 + .08 1.021

1 + .0575

Labor Supplies,                                 f      6.98%
XMaintenance

1 + .0698
 L                                       1 + .0575

1.012

Fuel - Western Coal                             f      8.26%X
afw                                     1 + .0739

1.024
1 + .0575

Fuel - Eastern Coat -                          f      8.26%

afe                                     1 + .0739
X

1.024
1 + .0575
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Oil-No.    2                                                                                                       f i 13%
X

afo 1 + .13
1.069

1 + .0575
:...

Natural Gas f . 28%
X.

afg                                      1 + .28
1.210

1 + .0575

Ash Handling                                    f      7%X
and Landfill 1 + .07

ah                                      1 + .0575
1.012

Landfill                                        f      10%X

al                                       1 + .1 1.040
1 + .0575

Annual Present Worth Factors (PWF )

5 3/4% - 15 years

15
Purchased Utilities 1.04(1.04  -1) = 30.97

PWF 1.04-1
1)U

15
Administration 1.021(1.021  -1) 17.78

PWF 
1.021-1

15
Labor, Supplies, 1.012(1.012  -1) 16.52
Maintenance 1.012-1

PWF 

15
Fuel 1.024(1.024  -1) - 18.23
Western Coal 1.024-1

PWF
fw

15
Fuel 1:024(1.024 -1) = 18.23
Eastern Coal 1.024-1

PWF
fe

15
Fuel                                1.069(1.069  -1) = 26.66
Oil No. 2 1.069-1

PWF
fo

'

15
Fuel 1.210(1.210  -1) = 94.78
Nat,iral Gas 1.210-1

PWF
fg
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Ash Handling 1.012(1.012  -1)
15

Landfill 1.012-1 = 16.52

PWFh,

Landfill 1.040(1.04  -1)
15

PWF ;

1.04-1 = 20.82
1'

.
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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 io,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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1

3.5.1 INPUT

The Grid-ICES Central plant model is based upon historical and projectedhourly feedwater demand by' the Univdrsity (East and· West Bank Campuses) -,
St. Mary's and Fairview Hospitals and·Augsburg College.  The methods of steam
demand.projections are outlined below.·:

'

Design parameters, system fonmulae and plant models for computerization' ·'  have been derived  and are shown   in the accompanying Sections.

 .

1
.''

I
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3.5.2 STEAM DEMAND
i                                                      

                                                       
   /

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

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 surrmed 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.

f 24
Adjusted Hourly Data (Hourly Data) (Daily Data) +

I   (Hourly  Data)  
\Hour   =   1      /

The existing University Heating Plant supplies steam at both 200 and 15 psig.
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 flaw.  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 same 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 sectotiof the Community
is   calculated   in the manner described    in the Phase I I, 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.:1

UCYHI) UPYHD + UCAI x UPYHI)/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

i .' UPYAD
, Previous year University annual steam demand

1
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3.5.3 PIANT 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
Carrpus 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/lb 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)

Makeup Water 0.10 (Header Flow)

Enthalpies

Header Enthalpy (Boiler) 1,385 BTU/lb
Eighaiist fram Turbine 1,200 BTU/lb
Extraction from Turbine 1,365 BTU/lb
Flow to High Pressure Load (180 psig) 1,200 BTU/lb
Flow to Low Pressure Load (20 psig) 1,200 BTU/lb

,
Condensate Return 150 BrU/lb
Makeup Water 30 BrU/lb
Feedwater 220 BTU/lb
Blowdown 441 BTU/lb
Hot Water to Load (3000 F) 270 BTU/lb
Hot Water Return (maintained 160' F) 128 BTU/lb

168



.

7500 KW SAENC
460 PSIG-750'FTT -20/510

A.E. AT leo PSIG

400 -

MAXIMUM TMOTTLE FLOW

000

300- -

. /<.-0004

g          -1 IA 200 -

i ··· f. m .SE QfLELA
jiall JiWL

f                                                          le 357,000
LP 139,700 7800

'100 -                                 
    1%,0

8      1  1      1  8   1  8  1  1/348 6,8.10Il liB
OEICRATOR OUTPUT ( IOOO KW'S 1

ESTIMATED PREFORMANCE BY GENERAL ELECTRIC

IY          *ADI* SCALE     IEET
PRELIMINARY DESIGN-PHASEn-STAGE 2 GDM

eRID-CONNECTED INTEGRATED COMMUNITY ENERGY SYSTEM 11<91/-5,Fr..1/,Em9r7"liT,r-
SAENC TURBilC G NERATOR ESTIMATED PERFORMANCE JCO 20098 - I-                            , 22...,·.67·. f':rs

UNIVERSITY M RSINI SOTA PHYSICAL PLANT-MAINTENANCE I OPERATIONS



0                                                                                                                    7800 KW SAENC

480 PSIG -7800 F,T- 20 PSIG
A.E. AT ISO Plle

a*- 190 ./LI

130-                                                                                               '
*=--- 1/10 B/LB

120-

110-

S   too-5

2

190

1 .0-
70-

60-

l i l l I I
25 50 75 100 125 150

EXHAUST FLOW (IOOOLBS/HR)

ESTIMATED PREFORMANCE BY GENEHAL ELECTRIC

Irn PRELIMINARY DESIGN- PHASEH . SlnGE 2
n "mi.0.* SCALE  SHEET

GDM
GRID-CONNECTED  INTEGRATED COMMUNITY ENERGY SYSTEM

Wflivirlir;71=-inSED .0   

-.. EXHAUST ENTHALPY FOR A  7500 KW SAENC TURBINE JCO 2·2178

UNIVERSITY OF MINNESOTA PHYSICAL PLANT-MAINTENANCE a OPERATIONS



NOOKW SAEHC

450 PSIG-7501; 7-20 PSIO
A.E. AT 180 Pile

1350-

1345-

1340-

#
  1330-
-

31              S '90-
ii

  1320-
g
F 1320-
*
i                                                                                '.
O 1315-

4 .                                                                              1

1310-

\                     1       l              iz60      150 100 '50 200 300

THROTTLE FLOW (IOOOLBS/HR)

ESTUWATED PREF RMANCE BY GENERAL ELECTRIC

Isa GRD-CONNEDCTED INTEGRATED COI UNITY ENERGY SYSTEM z1fa67/RriliEERrjuiGi-

IY .QELOU/9 SCALE  SZET
PZLIMINARY DESIGN-PHASED-STAGE 2 GDM

EXTRACTION ENTHAt.PY FOR A 7500 KW SAENC TURBINE JCO 24/,7/
I .  I  .....     : /-2...'4...1"f...0 ..... g. 2.5..

4.:/.I.....
UNIVERSITY OF MINNESOTA PHYSICAL PLANT-MAINTENANCE a OPEIATIONS



3.5.41. BASIC 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 maximwn 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:

Fl (Flow at S. E. Header)  =  0.989 (total load)
Fil   (Flow  at  U  of M Plant Header)    =    0

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

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

Extraction and Exhaust flow through the turbine are then:

Extraction 0.82 (total load) - 0.89 (Fll )
Exhuast Fi - Extraction  = 0.7 (total load) - 0.89 (Fll )
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3.5.5 OF'rION 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 load.  For loads less than or
around 239,000 lbs/hr:

Fl (Flow at S. E. Header)  =  1.09 (total load) - 0.11 (high pressure load)

Fil (Flow at U of M Plant Header)  =  0

For loads greater than 239,000 lbs/hr:

Fl  =  236,000 lbs/hr

Fil  = 1.19 (total load) - 0.12 (high pressure load) - 257,990 lbs/hr
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. . .

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-
oovery boiler producing an average steam output of 37,790 lbs/hr.  This
additional steam would increase the plant design maxirrnmi 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:

Fl (Flow at S. E. Header)  =  1.09 (total load) - 0.11 (high pressure load)

Fil (Flow at U of M Heating Header)  =  0

For loads greater than 279,000 lbs/hr:

Fl  =  273,790 lbs/hr

Fil  =  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 provided by
the lower enthalpy exhaust steam.

In formulating the hot water loop for the computer simulation it was
necessary to determine the percentage of heating and cooling load of the West
Bank  Carrpus  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
Odtober 8.5
November 8.5
December 9.5

The greater percentage of demand by the West Bank during the sumner months
is due to the fact that virtually the entire West Bank Canpus is cooled by
steam adsorption.  For a total Community demand which is less than or equal
to 300,000 lbs/hr:

Fi     0.98 (high pressure load) + 1.09 (low pressure load)
plus 0.14 (West Bank load)

Fll = 0

For Community demand greater than or equal to 300,000 lbs/hr:

Fl  =  273,790 lbs/hr

Fil  =  1.10 (high pressure load) + 1.22 (low pressure load)

plus 0.16 (West Bank load) - 306,453 lbs/hr
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3.5.8 OUIPUT

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 sectidn.

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.

Electric 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:OOP.M. excluding holidays. Off-peak hours constitute 60%of  the
total year and include weekdays fram 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 SuITIner months of April through September ooincides
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 ooal with a heating value
of 8,890 BTU/lb.  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 BTU/lb

And from the feedwater to blowdown is:

441 - 220  =  221 BTU/lb
-

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 BTU/lb.

And from the feedwater to blowdown is:

350 - 220 =  130 BTU/lb

Coal consumption at the Southeast Plant then:

Header Steam x (1,165 BTU/lb + (0.03) (221 BTU/lb))
(8,890 BTU/lb) (0.8) (2,000 lbs/ton)

And at the University Heating Plant:

Header Steam x (980 BTU/lb + (0.03) (130 BTU/lb))
(8,890 BTU/lb) (0.8) (2,000 lbs/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/lb + (0.005) (130 BTU/lb))

(8,890 BTU/lb (0.8) (2,000 lbs/ton)

Since these figures represent an overall reduction in coal consumed, they have

been given a negative value and can be found under the column 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/lb

and for the extraction flow the change is:

1,385 - 1,315  =  70 BTU/lb

Coal allocated to electric generation is then:

(EXH) (185 BTU/lb) + (EXT) (70 BTU/lb)
(8,890 BTU/lb) (0.8) (2,000 lb/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 allocat ion    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.:

Maximimi storage'at University Heating Plant 12,100 tons
Maxinnim 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 Carrpus 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. OOMPU'IER RUNS

The following materials contain the computer simulation of the CentralPlants for ICES.
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f 7608 1366el 13.6    6991 8.5 'i 64 9.0 2976 6•0 13131   7.9 143792 12•3 257 119 176 276 135 193
7609 102212 16.2 7436 9.0 3364 9.6 2856 5.8 13654 8.2 115866 9.S 211 91 142 232 104 161
7616-1362qo-'13.3 12023--14:6-5482-15.6-  - -5314-16:7 --22819-' 13.7  159109 '113•*-- 276 -110 183' '-322 130-214
7611 177/96 17.6 i 6534 20.1 7524 21.• 7632 15•4 31690 19.0 209186 17.6 400 135 247 462 162 291
7612 2451*l 24.3 20734 25.2 9446 26.g 9426 19•0 39606  23.7 284767 24.3 464 209 330 527 246 383
TOTAL 1829174 lej.7  147935 180.0 67331 191.8 65624 132.3 280890 168.3 2110064 179.8 464 86 208 527 104 240
IGSF 40061 1100693 ( 822) C 351) C 4961 C 16691 (117321

-'I.-..-Il-......

7761 26S266 26I1 22250 27.1 10160 .28.9 9299 18.7 41709 25.0 306975 26.0 445 219 357 553 258 413
7762 165075   16.3    15429   18.8 -   7635 20.0 6948 14•0 29412 17.6 194487 16.5 341 140 246 398 174 289

%
7703 136639 13.5 13912 16.9 6358 18.1 7074 14.3 27344 16.4 163983 13.9 2A 9 82 18• 334 108 220

7764  92350 9.1 i 0219 12•4  4683 13.3  4464 4.0 19366 11.6 111716 9.5    " 263 66 128 304 85 155
7705 968/7 9.5 8538 10.4 3893 11.1 38.0 7.7 16271 9,7  113118 9.t 216 73 130 235 96 152

7706 106.91 16.S 7156 B., 3170 V.0 2913 5.v 13239-7.9-11'r736 -TO:T-222-104 348 -246-1-Zn 66
77O7 126178 17.4 73]4 8.9 3286 9.4 303i 6.1 13631 8.2 139809 11.e 253 118 170 273 134 188
7708  - 97;64 9.6   7165  -8.7-'- 3231  '•2   3043 6.1 13439 8.1 110503 9.3 223 79 130 242  94 1.9
7709 85403 8.4 7996 4.7 3637 10.4 3072 6.2 14705 8.8 100108 8.5 200 82 119 220 98 139

7710 - -136290 13.4 T2623   14.6  -  5482   15.6      5314- 16•7 22819 13.7 159109 13.5 276 110 183   -322 130 214
7711 177496 1705 i 65,4 20.1 7524 21.4 7632 15.4 31690 19.0 209186 17.7 400 135 247 462 162 291
7712 2451*1 24.1 20734 25.2 4446 26.9 4426 19•0 39606-23.7-284757-2K:1--46reo'0 J30 821 L.O 303
TOTAL 1736260 i 70.4 149270 181.6 67905 193.5 66056 133.2 283231 169.7 2013491 170.3 .95 66 198 553 85 230
COSF X10001 lidistr   - -     i    8221

-

-1  3511 ''-    r  4961        1 16691 -- -  - 1118211--- --

7861 2.593*8 23.6 20585 24,6 9356 25.9 8252 16.6 38193  22.5  297561 23.5 489 241 349 556 281 .00
1502--3 310 16.5 16027 lq•1 7]17 lv.7 6q48 14.0 30692 17.U 211402 lb., 375 154 i70 .JJ 186 Jlb

C 7803 181790 16/6 17617 21.0 7742 21.4 8572 17.3 33931 20.0 215721 17.0 349 112 244 •07 145 290
7804 110940  16.1   i1285  13.5 - Si34 14.2 4992 16•1 21411 12.6 132351 10.5 289 82 154 331 104 184
7805 106352 9,7 8539 10.2 3893 10.8 3846 7.7 16272 9.6  122624 9.7 237 80 143 256 103 165
7806 116947 16·7 7157 8.6 3i-70 8.8 2913 5•9 13240 7.8 130167 10.3 264 114 162 268 132 181
7807 138590 12.6 7314 8.7 3286 9.1 3031 6.1 13631 BIO 152221 12.0 278 130 186 298 146 205
1/9/ 140730 12•U V441 11.J 4335--TE:0 4105-:7--1789070.6 150bdo ld.5 331 110 lev 357 130 Llj
7809 112362 10.2 7434 8.9 3364 9.3 2856 5.8 13654 8.1 125956 9.9 232 100 156 253 113 175
7810 .. 134224 12•2 10889   13.0 -- ·4976 13.8 4786 9•6 20645 12.2 154869 12.2 , 272 108 180 114 126 208
7811 174987 16.0 15357 18.3 6837 18,g 6884 13.9 29078 17.2 204065 16.1 394 133 243 452 158 283
7812 255369 23.3 20388  24.4    9286  25.7 9077 18.3   38751  22.9  294120 23.2 463 217 343 -526 252 395
TOTAL 1912969 i74.4 152039 181.6 68499 189.7 66250 133.6  286788 169.3 2199697 173.7 489 80 218 556 103 251
IGSF X10001 (109701 , 83,1 , 301' 1 4,01 1.16Yti , 11 :664'

l.

L

-.-



78/02/14•
UNIWASITY AND ADD.ON
STEAM DEMAND - SPACE

UNTVERSTTV ST. PARYS FAIRVIEw AURSBURA AnD.ON TOTAL TOTAL COMMUA. UNIVERSITY TOTAL COMMUN.STEAM BENS. STEAM DENS. STEAM DENS. STEAM DENS. STEAM DENS. STEAM DENS. DEMAND DEMANDYEAR. LOS LmS/ -- LRS LBS/ LAS LRS/ LBS LAS/ LAS LBS/ - LBS LBS/ PEAK MIN avo PEAK MIN AVOMONTY (*10003 OSF :XlOODI 65/ Ixtoool OSF IN10001 OSF (R1000) OSF (x10001 GS, I1000 LBS/MA) I1000 LBS/HR)
7901 259368 23.6 20972 24.6 9801 26.4 8996 17.1 39769 22.7 299137 23.5 489 241 340 558 283 4027902 181310 16.5 i 6235 19•1 7098 20.7 7626 14•5 31553 18.0 212863 16.7 375 154 270 435 191 3177903 181790 16.6 17769 20.9 8423 22.7 9316 17.7 35508 20.3 217298 1701 3•9 112 244 409 1•7 2927904=--11-0940 i-8:1 11866 - 13.9  -5383- 14.5      5712   16.1   - 22955-1371-133895 10.5 --289 - 82  154--333 105- 1867905 106352 9.7 89.9 10.5 3897 10.5 3960 7.5 16806 9.6 123158 9.7 237 80 143 256 104 1667966 116947  i A.7 7235 8.5 ji71 8•5 2913 5.5 13319 7.6 10.2 244 114 162 269 132 1811302667907 138590 12.6. 7376 8.7 3286 8.9 J631 5.8   13693 7.8 152203 12.0 278 130 186 298 1*6 2057968 146730 12.8 10656 11•6 4360 11.B 4498 8.6 18914 10.8 159644 12.6 331 116 189 358 136 2157909   1123A2 39.2 7631 9.0 3376 9.1 2856 5.4 13863 7.9 126165 9,9 232 100 156 254 113 1757910 13/224-- 12.2 11336-13.3 --5,67--14;2--- 5524--15,5 - 22125-12,77£6349- 12.-3 -

272-10818v---316 12, Lu7911 174987 16.0 i 5668 18'4 7370 19.9 7.604 14.5 30642 17,5 205629 16.2 39• 133 243 454 159 2867912 2553e9 23.3 20807 24.4 9 98 26.1 9821 18.7 40326 23.1 295695 23.2 463 217 343 528 255 397
TOTAL 1912909 174.4  155892 183.0 71730 193•3 71851 136.6 299473 171.2 2212382 173.9 489 80 210 558 104 253teSF x1006, f 109761 ( 852) 1 371' C 526) | 17493 (12719)

8001 .  263983 23,7 21380 24.7 10100 26.5 8996 17.1 40476  22.8  304459 23.6 •98 245 355 569 288 409

4 8003 i 85A31 16.6 18362 21.2 8486 22.3 9316 17.7 36164 20.4 221195 17.1 355 114 249 416 150 297

8002 191546 /702 17318 20•0 8851 21•1 7908 15•0 33277 18.8 224823 17.4 382 157 275 443 194 323

-1 8064 112881 16•1   12005 13.8 5854 15.4 5712 10•9 23571 13.3 136452 10.6 294 83 157 339 108 1908005 108250 9.7 9283 10.7 4637 12.2 3960 7.5 17880 10.1 126130 9.8 ·241 81 145 262 106 1708006-- 118995 -16.7-  7877- '9.i---3896--10.2 - - 2913- -5.5-- 1468 r 8.3 133675 10.4 248 116 165 274 136 1868007 14,633 12,7 8058     · 9 0 3 4630 10.6 3031 5.8 15119 8.5 156152 12.1 283 132 190 305 150 2108008 143228 12.9 i 0191 11.8 5082 13.3 4498 8.6 19771 11•1 162999 12.6 337 118 193 365 140 2198009 114368 10.3 8154 9.4 4084 10.7 2856 5.• 15094 8.5 129402 10.0 236 102 159 259 117 1808010 136668 12.3 i 1633 13.4 5720 15.0 5524 10.5 22877 12.9 159485 12.4 277 110 184 322 131 2148011 178110 16.0 16078 18,5 7557 19.8 7604 14.5 31239 17,6 209349 16.2 401 135 247 462 163 291Boil-259893- 23.4 - 21193 24.4- 10630 26.3 9821 18.7 - 41044  23.1 -300937  23.-3 -  471 -221 349 538 259 404
TOTAL 1953866 175.6  161532 186.3 77521 203.5 72139 137.1 311192 175.4 2265058 175.6 498 81 222 569 106 258<GSF *10061 <111273 1 8671 ( 3811 4 526  ( 17741 (129011

8101 263983 23,7 21767 24.7 10545  27.0 - 8996 17.1 41308 23.0 305291 23.6 408 245 355 570 289 4108102 184514 16.6 16132 1 v•2 0370_-21:4---7626 - 14•5
-

32922 18.3 217436 16.5 - --382 157-275 444 196 3248103 1856]l 16ob /8514 21.0 9167 23.6 9316 17.7 369g7 20.6 222028 17.2 355 114 249 417 151 2988104" 112881 -16.1- 12580 14.3 6i 03 15.6 5712 16•9 24395 13.6 137276 10•6 294 83 157 340 108 1918105 108250 9.7 9693 11.0 4641 11.9 3966 7.5 18294 10.2 126544 9.8 241 81 145 262 107 1708106 118995 16.7 7955 9.0 3891 10•0 2913 5.5 14759 8.2 133754 10.3 248 116 165 275 136 1868107 141633 12.7 8120 9.2 4630 10.3 3031 5.8 15]81 8.4 156214 12.1 283 132 190 305 150 2108 1 08 -- - 143228- ' 12.9 -i 0800 -' 12.2 -- Si 04 -13.1 --  4498 ' --8 .6-- 20402 --11 0 --163630 -72;7'--337718 19 3    366  140 2208109 114368 16.3 8351 9.5 4o96 10.5 2856 5.4 15303 B.5 129611 10.0 236 102 159 260 117 1808110 136688 12•3 12078 13.7 6611 15.4 5524 16•5 23613 13.1 160221 12.4 277 110 184 323 131 215B 111 178110 16.0 16389 18 6 8090 20.7 7604 14.5 32083 17.8 210193 16.3 401 135 247 463 163 2928112 259893 23•4 21612 24.5 10442 26.7 982 i 18.7 41875 23•3 301768 23•3 471 221 349 539 261 406TOTAL 1946834 i75.0  164791 186.6 80490 205.9 71851 136.6 317132 176.3 2263966 175.1 498 81 222 570 107 258(by A100O) (111271 1 802' 1 Jyl) 1 5to' T 1 ",' Illytol



/0/02/14•

f                                                    UNIVERSITY AND ADD-ONSTEAM DEMAND - SPACE

0 UNIVERSTTY ST. WARYS FAIRVIE• AUGSBUHO ADD-ON TOTAL TOTAL COMMUA. UNIVERSITY TOTAL COMMUN.

STE,M DENS. STEAM DENS. STFAM DENS. STEAM DENS. STEAM OENS. STEAM DENS. DEMAND DEMAND

YEARZ -'  LBS -LAS/ - LBS LRS/ LRS LBS/-   LBS LeS/ LRS LBS/ LBS - LBS/ PEAK MIN Ava PEAK MlN AVG

MONTM ,116001 OSF :*10001 OSF IX16O01 OSF (X 10001 OSF 1*10003 OS' 111000) GS' (1000 LBS/MR) (1000 LBS/HAI

8201 279642 23.9 2381R 2503 10844 27.0 8996 17.1 43658 23.• 323300 23.8 528 260 376 604 306 435

c 8202 195466 16/7 i 8455 19•6 8452 21•1 7626 14.5 34527  18.5  229993 16.9 605 166 291 471 206 342

8203 195,71 16,7 20323 21.5 9213 23.0 9316 17.7 38752 20.7 23•723 17,3 376 121 263 442 159 315

I §204 119571 10.2 13426-- 14.3 6103   15.2 - --5712-10•9    25241'  1-3.5-1•4812
-70:7 111- 88 166 359 116 201

0 A 205 114668 908 10435 11.1 4641 11.6 3960 7.5 19036 10.2 133704 9.8 255 86 154 277 113 180

8206 126(43 16.7 8676 9.2 3 R9: 9.7 2913 5.5 15480 8.3 141523 10.4 263 123 175 291 144 197

8207 149411 12.7 8664 9.4 4630 lu.0 3031 5.8 15925 8.0 165336 12.2 300 140 201 323 159 222

C 8200 151762 i2.9 i 1546 12.3 5104 12.7 4498 R.6 21]48 11.3 172910 12.7 357 125 204 387 148 232

8209 121658 10.3 9022 9.6 4096 10.2 2856 5.4 15974 8.5 137032 10.1 250 108 168 275 123 190

8210 144110 12.3 12YJ3 13., 6D11 13•0 5524 10•D 2.468--Ii.1 16*178 1L•• /43 111 145 5.1 139 //7

1 8211 1886e 2 16.1 17765 18.g 8174 20.4 7604 1"5 33543 17,9 222225 16.3 425 143 262 491 172 309

8212   275254  23.5   23567 25.0 10787 26.9 982i 18.7 44175 23.6 319429 23•5 499 234 370 571 275 429

TOTAL 2062238 175.9  178730 189.7 81346 202.9 71851 136.6 331927 177.6 2394165 176.1 528 86 235 604 113 273

IGSF X1066, 1/17251 C 942) C •01)        i 526) C 18691 (135941

8,01 279642 23,9 24987 25.3 10844 27.0 8996 17.1 .4827 23.4 32•469 23.8 528 260 376 607 307 436

8302 -195466 - 16.7--19453   19•7- -8452-71.1   -  1626   14.5    -35525   18.6   230991 16.9 405 166 291 473 207 34•

8303 195971 16.7 21341 21.6 9213 23.0
5112

17.7 39870 20.8 235841 17.3 376 121 263 444 160 317

8304 - 119571 16.2 - i417O 14•4 6 i 03 15•2 10.9 25985 13.6 145556 -10.7 311 88 166 361 114 202

00 8305 114668 9.8 10849 11.0 /641 11.6 3960 7.5 19450 10.2 134118 9.8 255 86 154 277 114 180

830--126B•3 10•7 B„s B.v 3891 9.1 2¥13-5:T- 75559 - 8.1 -141602 70•4.---263123-175--2921•4-197
8307 149•11 12.7 8926 9.0 4630 10.0 3031 5.8   159e 7 8.4 165398 12.1 300 140 201 323 159 222

8368 - 151T62  i2•9   12157  12.3    Sio4  12.7     4498 8.6 21759 11•4 173521 12•7 357 125 204 388 148 233

8309 121058 10.3 9268 9.4 4096 10.2 2856 S•4 16220 8.5 137278 10.1 250 108 168 276 124 191

8310 144710 12.3 13525 13.7 ab11 15.0 5524 10•5 25060 13.1 169770 12.4 293 117 195 343 139 228

8311 188682 16.1 18714 19.0    8174 20.4 7604 14.S 34492 18.0 223174 16.4 425 143 262 •93 172 310

6312-27525C _ 23.5 2480-1-15. r---10781--2679-821-lfir---45409-2317-320663--2315 ---*99-23r-370--173-276 •31
TOTAL 2062238 175.9 186946 189.4 81346 202.9 71851 136.6 340143 177.7 2402381 176.1 528 86 235 607 114 274

COSF 71006) ' -(117251- --1  95"71' - '- ''I '4011- 1  5261       1 19141 1 136391     ---  -  ·      -

.....I-*. --. .--1----I      - . i.--I.. .....
...    -I..    -

8401 279642 23.9 24987 2503 10A 44 27.0 8996 17.1 44827 23.• 324469 23.8 528 260 376 607 307 436

8402 202912 17.3 200/1 20•3 8714 21•7 7908 15•0 36643 1Y•2 234603 1/•0 40H ibe  Y2 41 3 (w/ 344

&
8403 195971 1607 21341 21.6 9213 23eo 9316 17.7 39870 20.8 235841 17.3 376 121 263 444 160 317

8464 -  119571  16•2  - i4i70'' 14.4    ai03 15•2 5712 10.9 25985 13.6 145556 10•7 311 88 166 361 114 202

8405 114668 908 10849 11.0 4641 11.6 3960 7.5 19450 10.2 134118 9.2 255 86 15• 277 114 180

C 8466--126643-16.7-- 8755   8.9 - 3891 9.7 2913 5•S 15559 8•1  141602 10•4 263 123 175 292 144 197

8407 149411 12.7 8926 9.0 4n30 10.0 3031 5.8 15987   8.4 165398 12.1 300 140 201 323 159 222

8408 tk 1 762 12•v 1215, 12•j  104 ll•' 4.Ve ho ZI7bY 11•4--I7352.1-12.7 -35T-1-25 -204 JOB 148 LN

C 8449 12,658 10.3 9268 9.4 4096 10.2 2856 5.4 16220 8.5  137278 10.1 250 108 168 276 124 191

8410-"-144710 12.3-- 13525 13.7 6611 15.0 5524  16.5   25060 13.1 169770 12•4 293 117 195 343 139 228

8411 188682 16.1 18714 19.0 8174 20.4 7604 14.5 34*92 18.0 223174 160. 425 143 262 493 172 310

C  8412   275254 23.5 24801 25.1 10787 26.g 9821 18.7 45409 23•7 320663 23.5 499 234370 573 276 431

TOTAL 2069684 i76.5  187564 190.0 Blh08 203.5 72139 137.1 341311 178.3 2410995 176.8 528 86 236 607 114 274

CUV A1000} <117251 1  9871   --- -r--401'- -''-r -5267- - --r' 19141 iljbjg)

L



f                                                     UNIVERSTTY AND ADD.ON
78/07/14.

STEAM DEMAND - SPACE

  UNIVERSITY ST. PARTS FalmvIEW AUOSBURB ADD-ON TOTAL TOTAL COMMUA. UNIVERSZTY TOTAL COMMUN.STEAM DENS. STEAM DENS. STEAM DENS. STEAM DENS• STEAM DENS. STEAM DENS• DEMAND DEMANDVEAR- L9# LAS/ LBS LBS/
+

LBS LBS/ LBS LBS/ LBS LBS/ LBS LBS/ PEAK MIN AVO  PEAK MIN AVO
1 MONT' exiooot OSF <11000) GSF 1*10001 GSF 1*looot OSF (X10003 GS' :R1000' OSF (1000 LBS/HA) (1000 LBS/WRI

8501 279642 23.9 ,4987 25.3 lon.4 27.0 8996 17.1 44827 23.4 32•469 23.8 528 260 376 607 307 436
C 8562 195466  i 6.7 i 9453 19.7 8452 21•1 7626 14•5 35525 1806 230991 16.9 •05 166 291 473 207 3448503 195971 16.7 21341 21.6 9213 23.0 9316 17.7 39870 20.8 235841 17.3 376 121 263 444 160 3178564--719571- %6.2--14176  24.4   -403 15.2 5712  16.9 '  25085   13.6   145556 -10.7--  lil   88  166    361  114 1020 8505 114668 9.8 10849 11.0 4*41 11.6 3960 7.5 19450 10.2 134118 9.8 255 86 154 277 11• 1808506 125243 16.7 6755 8.9 'A 91 9.7 2913 5.5 15550 8.1 1•1602 10•4 263 123 175 292 144 19785u7 1•9411 1.7 48926 9.0 46:0 :C.0 3031 5.8 1598' 8.4 165398 12.1 300 160 20* 323 159 222r 8568 151762 12.9 12157 12•3 5104 12.7 4498 8.6 21759 11.4 173521 12.7 357 125 204 388 148 2338509 121658 10.3 9268 9.4 4096 10.2 2856 5.4 16220 8.5 137278 10.1 250 108 168 276 124 1910'10 144710 12.3 13525 13./ 6"11 1,•0 5524-16:5 25060--17•1 -169778-11•• 2¥J 117 :v, J•J 13, LLOa511 180682 16.1 18714 19.0 ei 74 20.4 7604 14.5 34492 18.0 223174 16.• 425 143 262 .93 172 3108512 275254  23.5   24801  25.1   10787 2609 982 i 18.7 45409  23.7  320663 23.5 499 234 370 573 276 431TOTAL 2062238 175.9  186946 189.4 81346 202.9 71851 136.6  340143 177.7 2402381 176.1 528 86 235 607 114 274IOSF 11006) 611725, E 9871 , •01' f 5263 C 19143 I136391
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'0/0./10•

UNl VERSITY AND ADD-ON
STEAM DEMAND - SPACE

ANNUAL SUMMARY0
UNIVERSTTY ST. VARVS FAIOVIEW AUGSBURG ADD-ON TOTAL TOTAL CONMUA. UNIVERSITY TOTAL COMMUN.

STEBM DENS. - STFAN DENS• STEAW DENS. STEAM DENS. STEAM DENS. STEAM DENS. DEMAND DEMAND

LBS LRS/ LPS LBS/ LRS LBS/ LBS LBS/ LBS Les/ LBS LBS/ PEAK MIN AVO PEAK MIN Ava

YEAR 1660, osF tx10003 OSF 1*16003 OSF (*10061 GSF (*1000' OSF <RJOOOI GSF t 1060 LBS/MR) (1000 LBS/HA)

C. i976  1829174 isi.7  1•7935 180.0 67331 191.8 65624 132.3  280890 168.3 2110064 179•0 464 86 208 527 104 240

i97L_3738260 170.4  149270 181.6 67905 193•5 66056 133•2  283231 169.7 2013491 170.3 495 66 198 553 85 230

)78   1912909 174/4-152039 181.6- 68•99 189.7  -66256 133.6 286788 169.3 2199697 173.7     48 --80-219     556 103 '251
; 0 379  1912929 174.4  155892 183.0 71730 193•3 71851 136•6  299473 171.2 2212302 173•v 489 Bo 218 558 104 253

1980 1953866 175.6 161532 186.3 77521 203.5 72139 137.1  311192 175.4 2265058 175.e •98 81 222 569 106 258

i981  1946834 175.0 1+4791 186.8 80490 205.9 71351 136.6  317132 176-3 2263966 175.1 498 81 222 570 137 258

C 1982 206223A 175.0 178730 189.7 81346 202.9 71851 136.6  331927 177.6 2394165 176.1 528 86 235 604 113 273

1983  2062238 175.9  1R6946 189.4 81346 202.9 71851 136.6  340143 177.7 2402381 176.1 528 86 235 607 114 274

1984-- 2069624  176.5 187564-190.0- -81608-203.5-- 72139 137.1 - 341311 178.3 2410995 176.e - - 528 
--86 236--607 114 274

i985  20622,8 i 75.9  186946 189.4 81346 202•9 71851 136.6 340143 177.7 2402381 176.1 528  86 235 607 114 274

t60

t-

l

l

l

-.

C



78/02/20.
ELECTRIC PRODUCTION - S.E. STEA, PLANT

BASIC PLAh

KILOWATT PHODUCTION-------9------------------  -KILO,/ITHOUR PHODy6TION.0  -00-oEAST BANK-----
ON PEAK OFF PEAK TOTAL

PURCHASED POWER
YEAR. PEAK M/h. AVG. PEAK MIN. AVO. PLAK MIN. AVO. ON PEAR OFF PEAK TOTAL R•MAS DEMAND*CNTH (KW; IK., IK.I :R.3 M.' IKW) IA.3 i KW) li.3 (11000) 1*loOO) (11000) (11000) CM.)·C

19Bt

1 0 JAN 7332 SeS8 6525 7332 5858 6404 1332 5658 6500 1910 2910 9836 8694 19694FEB /6.8 3257 5849 6654 3629 5908 66S4 3257 5883 163e 2316 3953 7157 19214"AR 6472 1 53 5427 6502 2326 ,=.55 6502 1953 5502 1672 2422 4093 8694 19214APR eOO4 1394 3355 6145 1022 3189 01•5 1022 3257 986 1359 23•5 8454 19694BAY 5835     1177 .   3301 ___5823 960__.2680 ;031_ 969_..2930 97L    _1210 _ 2180- _- 8694 21616-JUN 5876 2357 3929 5584 2015 3257 5876 2015 3545 1210 1342 2552 9703 22096JUL 5957 2543 4556 6080 2512 4056 6080 2512 4273 1467 1712 3179 9847 22096AUG .e 390 2729 4606 6080 2077 4127 6390 2077 4316 13S• 1857 ·3211 10231 22096SEP 5739 1581 3632 5150 1581 3118 573g 1581 3338 1119 1285 2403 8694 19694OCT 6045 2077 4305 5940 1829 3942 6045 1829 •092 132e 1719 30•5 9079 19694NOV -6771 3132 -_.5509__.-6771....2605._.5491_ 6171 2605 5•98 ... 1542 - -2416 39S8 8838 19696DEC 7186 5522 6514 7093 5274 6•28 71U6 5274 6463 2006 2802 4809 8694 19694TOTAL 7332 1177 4783 7332 960 _ 4525 7332 960 4631 17205 23356 40560 106779 22096

N OCI.MAR 7332 1953 5682 7332 1829 5634 1332 1829 5654 10102 14592 24695 51156 1969•APR-SEP .6390 1177 3905 61-5 960 3407 6390 960 3614 7107 8764 16871 55623 22096.-NOV.APR  . 7332 139. c534 71,9 ln22 55 j A 7112 1022 552d 97hl 1A232 )1009 - -30531  --19694 -MAY-OCT t 390 1177 4060 6080 960 3534 6390 960 3752 7446 9124 16571 56248 22096

---1982--

JAN .-7402 50.A 66.n 7*ni 49.h AAnh ,4n 2 50Ab AA" 'OSI '071 4928-.-9236._20920FEB 6782 3536 5992 6788 3939 6o62 6788 3536 6033 1676 2376 405• 7603 20410MAR 6595 2170 5615 6625 .2543 _5750... 6625 2170.-5694-...__ .1721 2507 --_-4237 _._ 9236 20410APR 6098 1 S81 3635 6244 1177 3439 .244 1177 3519 1069 1465 2534 8980 20920IAY .5917 1332 .- 3588 5905 1115 -29•1 5917 - 1115 3197 1323  _ -2378 . _ - 9236 22961'JUN 5963 2605 4250 585B 2232 35•4 5963 2232 3846
- -   . loss

1309 1460 2769 10307 23472.-.-...JUL ....8051 2791 A878 6-leo 27 Aa .)*A 618, 27*n a<Al !5AQ ln,O 'AOM in'Ao Fl'77AUO 6507 2977 4890 6180 2294 4421 6507 2294 4606 1438 1989 .3427 16868 23472SEP 5887 1767 3931.- 5553 · 1767 .3396 . 5087 1767 3625 1211 .1399 2610 9236 20920OCT 6139 2294 4607 6028 2040 4247 6139 2046 4396 14 lS 1852 3271 9664 20920hOV t9ll 3412 5733 6911 2853 5713 . 6911 2853 5721 1605 25/6 411S 9389 20920DEC 7350 SB.6 6645 7251 5677 6549 7350 5677 6589 2047 2856 4902 9236 20920-._TOTAL-_7502 _.1332.-5024_...__7502- 1115 4756 7502 111S .A67 180MA_2*553__4263* _ _._313431 23•72
OCT-MAR 7502 2170 5868 7502.... 2046 SB21 7502 2046 5840 10•33 15077 25510 54344 20920APR-SEP 6507 1332 4203 6244 111S 3684 0507 1115 3899 7650 0076 17126 b9087 23472NOV-APR 7502 1SB 1 5716 7502.- -1177 . 5694 „7502 1177 _-5703 -10083 - 14690 24773 53680 209201 MA¥-OCT t507 1332 4362 6180 111S 3820 6507 111S 40•5 Boot 9863 17863 59751 23472



78/02/20.
ELECTRIC PRODUCTION - S.E. STEA/ PLAAT

BASIC PLAN
.- 2-Kil,nwATT PEDQVCTION-------0------------------  -MILO•A_JIHOUR. PRODYSTION--_ -----EAST BANK-----

PURCHASED POWER
ON PEAK OFF PEAK 10TAL

KIHHS DEMANDYEAR. PEAK MIA. AVG. PEAK MIN. AVG. PEAK MIN. AVO. OA PEAK OFF PEAK TOTAL
'PONTH IKW) (KI) (KI) IK.3 -- CAW" CAN, MI /KW' IK.) (*10001 1*1000) 1*10001 (AiOOO, (Awl

C
1983_-

0 JAN 7502 5946 6650 7502 5946 6606 7502 594• 6623 1955 2973 4928 9230 20920
FEB 67B2 3536 5992 6788 39-4 6062 6788 3536 60" 167E 2376 4054 7603 20410
MAR 6595 2170 5615 66gS 2s43 5750 6625 2179 St 94 l 729 2507 i237 9236 20410
APR t098 1 S81 3635 6244 1177 3439 6244 1177 3519 1069 1465 2534 8980 20920

MAY__ 5917_.-1332.... 3580.-5905___1115__ 2941._ _..DYll_.-1115..1197__ ._105D_._1323_ _2370._..-.9236_.22901
JUN 5963 2605 4250 5858 2232 3544 5463 2232 3846 1309 1460 2769 10307 23472

JUL 6051 2791 4874 6180 2760 4358 6iBO 2760 4581 1569 1839 3408 10460 23472

AUG 6507 2977 4890 6180 2294 •421 6507 2294 4606 1438 1989 3427 10868 23472

SEP 5887 1767 3931 5SS3 1767 3396 5887 1767 3625 1211 1399 2610 923b 20920

OCT 6l 39 2294 4607 6028 2046 4247 0139 20•6 4396 l 4 l S 1852 3271 9644 20920

NOV 6911   .3412. 5733 ____6911 _ 2853  _ 5113  -.0yll _.2853. 5721.- _ -   1 6 0:  _  _   _2514   .- 1 1 1 9. 9389 20920

DEC 7350 5846 6645 7251 5677 6549 7350 5677 6589 2047 2856 4902 9236 20920

TCTAL 7502 1332 5026 7502 . 1115.  4756   - 7502 111S 4867 18003 24553 42636 113•31 23472

 
OCT-MAR 7502 2170 5868 _ _7502 20•6 5821 ._ 7502 2046 5840 10433 15077 25510 54344 20920

APR-SEP 6507 1332 4203 6244 1115 3684 6507 1115 3899 7650 9/76 17126 59087 . 23472
NOV-APR . 7502 ,<81 57/6 7502 1177 SA94 750, 1177 57 n3 10083 14A90 24773 53680 _ 20920
MAY-OCT ·6507 1332 4362 6180 1115 3820 6507 1115 4045 8001 9863 11863 59751 23472

-%--.----

198•

JAN ...7502___59*B 6650 750, 5946 6606 7502 4946 6623 1955 2973 tg26 9236_ 20920
FEB 6782 3536 5992 6788 3939 6073 6788 3536 6040 167& 2526 4204 7603 20410

MAR 6625 2170      5714-__ _.6537  -_2543 ..  5679._ 6625 _   2170   _ 5694 _-1840. ..   2396  . _.1237 ..._ 9236 - 20410
APR t24* 1581 3803 6139 1177 3323 624. 1177 3519 111e 141e 2534 8980 20920
PAY 5917 1S81 3791 _ 5615 -1115 2838 5Y 17 1115 3197 1061 _1317 2378 9236 22961

JUN ·5963 2605 4350 585/ 2232 3469 5663 2232 3846 1340 1429 2769 10307 23472

JUL._ ·6051...1791 4984 6180 2760 4118 5/80 27An •S8t 1/6L__19/1__3405 ..10460__ 13412-
AUG .6507 2977 5013 6160 2294 4318 6507 2294 4606 1544 1883 3427 10868  .23472
SEP 5887 1767    4120    __ 5398  _1767   -3283 _.  _-- 5887 1767 3625 1211 1399 2610 9236 20920
OCT 6139 2822 4679 6028 2046 4225 6139 2046 4396 1310 . 1961 3271 9644 20920

NOV 6911 3195 5751 672/ 2853 5700 0911 2853 5721 1691 2428 4119 9389 20920

DEC 7350 5887 6743 7166 5677 6480 7350 5677 6589 2077 2825 4902 9236 20920

TCIAL ... 7502 . ..1511 5144 7502 1115 4685 7501 111S 4871 16291 24*95 42 1Bt.___1134.31.-23412--

OCT-MAR 7502 2170 5934 - 7502 2046   5780 7502 2046 5842 10551   15109 25660 54344 20920

APR-SEP 6507 1581 4353 6180 111S 3591 6507 1115 3899 7740 9386 17126 59087 23472
NOV.APR 7502 1581 5780 7502-- 1177 5654 7502 1177 5706 10359 14564 24923 b3680 20920

MAY-OCT 6507 1581 4497 6180 1115 37•5 6507 1115 4045 7932 9931 11863 59751 23472



4                                                                                                                                  78/02/20.
ELECTRIC PMODUCTION - S.E. STEA  PLANT

BASaC PLAN

------------------2------BALOWAIT_ PRODUCTION-----  _ -KILOW/1TMOUR PHODUCTICF•re ..--0--EAST BANK-----_
PURCHASED POWER

ON PEAK OFF PEAK 10TAL
YEAR. PEAK MIA' AVO. PEAK Mth• AVU. PEAK MIN. AVO. ON PEAK OFF PEAK 101AL K•HRS DEMAND
PCNTM EK.3 CK.3 (KII- _.._(KI3.-_..CAW) IK.3 'AW'. CKW  CK.1 _t11000) CXJOOO) 1110001 IA+000' C lw'C

loAf

0 JAN 7502 5946 6650 7502 5946 6606 7502 S946 6623 1955 2973 4928 9236 20920
FEB 6782 3536 5992 6788 3939 6062 6788 3536 6033 167e 237* 4054 7603 20410PAR e595 217: 5615 6625 2543 575C 602: 2170 5694 l739 2507 4237 9236 204;8APR 6098 1581 3635 6244 1177 3439 6244 1177 3519 1069 1465 2534 8980 20920
MAY 5917   .1332___ 3588 _ -905._..1115...*2941 S9/, 1115 1197 1 nSE 13'1 2178 9236__1296-
JUN 5963 2605 4250 58S8 2232 35•4 b963 2232 3846 1309 1460 2769 10307 23472
JUL .6051 2791 4874 6180 2760- 4358 - 6ieo 2760 4SB/ · 1569 1839  „ 3408 10'60 -23472AUG 6507 2977 4890 6180 2294 4421 6507 2294 4606 143e 1g89 3427 10868 23472SEP 5887 1767 3931 5553 .. 1767 3396- 5667 1767 3625 1211 1399 2610 9236 20920
OCT e 139 2294 4607 602p 2046 4247 6139 2046 4396 14/S 1852 3271 9644 20920

_-NOV   _ 6911 -.-3412 57,1 69/1 '853 571, 6911 2843 57,1 16 a/ '51• 4119 9389_ _20920_
DEC 7350 5846 6645 7251 5677 6549 7350 5677 6589 20•7 2856 •902 9236 20920

1CTAL 7502 1332 5026 ...-   7502-- 1115.-_4756-_   _ 1501_..1115_. 4861 --18083 .24553 42636 . 113431 23472

APS-SEP e5O7 1332 4203 6244 111S 3684 6507 111S 3899 7650 9476 17126 59087 23472

OCT-MAR 7502 2170 5868.   _ 7502 2046 . 5821 .7502 - 2046 -5840 - 10433. .15077 25510 ,4344 20920

03                  - „NOV-APR- _.7502- 15Al S7t6 'in/ 1I77 f.0* 7502 11'7 470' lona, 1A6O0 24771 6, Ao ,n920
MAI-OCT t 507 1332 4362 6180 111S 3820 6507 111S 4045 0001 9863 17863 59751 23472

- -- -- - I--  -

1



( 78/02/20.
ELECTRIC PRODUCTIOh - S.E. STEA/ PLANT

OPTION 1

AlLOWATT PRODUCTION.pe-----------------------_.-KILOWAITMOUR.PRODUSTION--„ -----EASI  BANK----- _
PURCHASED POWER

ON PEAK OFF PEAK 101 AL
K HAS DEMANDVEAR- PEAK MIN. AVG. PEAK MiN. AVO. PtAK MINI AVO. ON PEAK OFF PEAK TOJAL

MONTH (KW) iK•3 IKW CRI' iiI' tRW) iA.3 (-3 ,-3 (110001 (110003 EX10OO1 (11000) (KI)
r.

leal- -

0 JAN 7494 5970 6673_ 7523 5973 6628  ... 7523 5970 6646 1962 2982 4944 B694 19694
FEB e815 4305 6098 6805 •622 6156 eB15 4305 6132 1707 2413 9121 7157 19214
MAR 6611 2973 5855_. 6663 3291 5950 woo, 2973 5911 1BC3 Z5Q4 4398 8694 1921•
APR 6119 2084 4208 6265 1711 3972 6265 1711 4068 1237 1692 2929 B•54 19694
MAY. .3887- 2080.-391.6 98#---1649. 11., SH87 lA•9 1,92 1/AS 15na 'A73 RA96 21AIA
JUN 5940 2881 4500 5833 2567 3803 5940 2567 4101 1386 1567 2953 9703 22096
JUL 6017 3149 5051 6138 3008 4546 0138 3008 4765 162e -1919 35•5 9847 22096
AUG 6466 3480 5177 6169 268• 4732 6•b6 2684 4908 1522 2130 3651 10231 22096
SEP 5865 2022 4216 _ 5729 1967 3677 SB6S 1967 3908 129E 1515 2813 869* 19694
OCT .e 165 2711 4988 6052 240' 4665 bi65 2408 4799 1536 2034 3570 9079 19694
-hOV 6912  - •180_-.595•  011 ,,77 CAR/  913 37'7 -5911 -1661.-58--/4256 - _. -8838-.19694--
DEC 7364 5869 6667 7301 5019 6578 7364 5819 6615 2053 2868 4922 8694 19694

TOTAL 7494 2022 5272  .-.  -7523  -1649 - 4999    -   . 1523  _  16•9.- -5111 - 10969 25806 - 44775 106779 22096

. NOP.APR _ 7494.-084  011 74,, 17/i *RAA 7413 1'11 *ARA Ina'l 1.1,0 ).'Ao 505,1 19Ao.

OCT.MAR 7494 2711 6035 7523 2408 5977 7523 2•08 6001 10730 -15481 ..26211 b1156 19694
APR-SEP 6466 2022 4527 8239 10326 18565 95623 220966265 16.9 4015 6•66 16.g 4227

MAY-OCT 6466 2022 4655 6160 16.9 4132 6•66 1649 4349 8538 10668 19206 56248 22096
--   - - I---- -i  -/-4    - .--                                                         -

-19.2

JADJ 'A,4 AOAA ARn4 77no AnAB *757
71"0

60*A A"A 'nnt 'Oal 50Al 0/,A 'n020
FEB 6960 4639 6220 6950 4960 6266 6960 .639 6247 1742 2456 9198 7603 20410
MAR .6739 3218 .3989.-_-- _6797._ 3536  - 6062 6797 3218 _  .6032.-„.- 18•5 ./26/3 - -4.88 _ - 9236 -20610
APR ·6218 2298 4474 636g 1894 4219 6369 1894 4323 1315 1797 .3113 8980 20920
MAY 5971 2242 _ •268 .   5967   .1832 -- -3618 6?71 1832 3875 1255 1628 2883 9236 22961-
JUN ·6030 3156 4834 591e 2812 4110 6030 2812 •420 l 4BS 1693 3182 40307 23472

_JUL .11A 'A'S 41?7 A'.O .28. .Rff 6940 32 Aa So*9 171/ 20ag 17A. 10&60 -23•72--'-
AUG 6586 3756 5407 6274 2929 5005 6SB6 2929 5164 1590 2252 3842 10868 23472
SEP 5950 2263  -  4530- _._ 5828. .2181 3980.- 5960 2181 4216 1395 1640 3035 9236 20920
OCT 6264 2956 5216 6105 2053 4909 6264 2653 5036 1607 2140 3747 9644 20920
NOV 7057 4515 6070   - .- 7083 ---3653 .6008 7063- 3653 .-6032 - -1700 264* 4363 9389 20920
OEC 7538 5956 6799 7472 5901 6705 7538 5901 6744 2094 2923 5017 9236 20920

TOTAL._  7674 --_22•L__ 5428 77no 18], 5711 7700 1
R" 41'A 197.t 'han, •6*4] 111/11 9307?

OCT-MAR 7674 2956 6179 . 7700 ./653 6119 7700 2653 6143 10987 15847 29834 54344 20920
APR-SEP 6586 2242 4813 6369 1832 4300 65B6 1832 4512 67SS 11060 19819 59087 23•72
Nop-ApR 7674 2298 6063 7700 1094 6009 7700 1894. .6031_ -.-10696 -15504 26200 53600 20920
MAV-OCT 6586 2242 4935 6274 1832 4416 6SB6 1832 •632 9050 11403 -10453 69751 23472



78/02/20.
ELECTRIC PHOUUCTION - S.E..STEA/ PLANT

OplION 1

-%160•ATT PISODVCTION---------'.----------------    -KILOhAITMOUR_PRODYSIZON-- .  -----EAST  BANK.....
ON PEAK - - OFF PEAK

 

10TAL
KINRS OEVAND

PURCHASED POWER

YEAR- PEAK MIA' AVG. PEAK MINI AVG. PLAK MIN. APS. ON PEAR OFF PEAK TOTALMONTH an LK.3 EK#I (ill (Kli..../KI' An iKWI iKI' 1*10001 1*10001 1*1000) 1*10001 CK.'(

lell

0 JAN 7680 6008 6010 7706 6071 6761 --
7706 6068 6780 2002 3042 --5 04'5 9236 20920FEB 6965 4667 6226 6955 '987 6271 6905 4667 6252 17.3 2458 4201 7603 20410WAR 6741 3246  996 6002 3563 6068 eR102 3246 -6038 18'7 2646 4492 9236 2041eAPR t223 2325 4494 6375 1922 -237 0375 1922 4342 1321 1805 3126 9980 20920-  _ _ _ PAY      5971-..2270-4265__ 597L_1660-3036-3911__1860 __  3892_ __-1260_ _.1636 289* 9236_.22961JUN 6032 3156 4854 5921 2839 4124 6032 2839 4437 1495 1699 3194 10307 23472JUL 6116 3453 5341 6242  ...3284 - _ 4865 _- 6202 3284 5071 1720 2053 3773 10460 23472AUG 6588  18. S418 6276 2956 5021 *SUB 2956 5178 1593 2260 3852 10868 23472SEP 5952 2263 4549 5830 - 2208 . 3997. - 5952. 2208 4233 1401 _1647 3048 9236 20920OCT e 269 2984 5229 6150 2653 4922 6269 2693 5049 1611 21*e 3757 9644 20920NOV 7063.  4541___6015___1089 --3600__8 13  _70le___368  8031 _ _ 1101__.2646 4341 _9389_ __20920OEC 7543 5958 6803 7480 5903 6710 75/3 5903 6748 2095 2925 5021 9236 20920TCTAL 7680 2263     5500..  _.7706-_.1400_.5221_ _.-7706 _.1860  -  5337   _....19789..  26903_ _ 46752 113431 23472

OCT-MAR 7680 2984 6186 - 7706 _ 2653 - 6125 .7706.- 2653 6150 1099S . 15863 26863 54,44 20920

 
APR.SEP 6 S88 2263 4829 6375 1860 4316 6S88 1860 4528 8790 11100 19889 59087 23472NOV-APR _.7680 '174 6071 77n6 1972 60'h 7706 10'2 6019 tn710 1 Sf,2 26112 *680.-DROMAY-OCT e588 2263 4950 6276 1860 4431 9588 1860 4647 9079 11441 20520 59751 23472

-- -  I  - - -I                                                                                                                                                                                              .... .       .- - .    .  ..                 -... .  .  .-

1984

JAN.. 1680- . hnAR 6818 7706 6071 67ht 770  AnAB 6780 2002 ]n/2 50/5 92]A 16920FEB 6965 4667 6226 6955 4987 6276 6965 4667 6256 1743 2611 4354 7603 20410MAR 8802 3246  _. 6056-_...blll.-- -3563.__6025__ -_  .6802  ..32•6  . 6038 . 1950 ._-2542 _ 4492 9236 - 20410APR 6375 2325 4627 6267 1922 4145 6375 1922 4342 1360 1766 3126 9980 20920wAY 5971 2398  _ .464    -_..5650  .-1860._  3547.  _ 6971 1860 3892 _ 1250 .1646 2896 9236 22961JUN 6032 3156 4958 5921 2839 40•7 6032 2839 4437 1527 1667 .3194 10307 23472JUL 6116 3453__ 5422___ 6242-284 4842 624, 72R4 Sn 71 159-79 2712_ 10460 _ 23412-AUG t 588 3784 5496 6246 2956 •953 6S88 2956 5178 1693 2160 3852 10868 23472SEP 5952 2263 4753 .. 5798 2208 3874 5952 2208 4233 1397 1650 3048 9236 20920OCT 6269 3539 5256 6150 2053 4924 6269 2653 5049 1472 22BS 3757 9644 20920hOV 7089 4022 6059 - 6870 3680._ 6022._ . _7089....3680 -_603Z_. 1781 _. 2566. _ _ 9341._ 9389 _ 20920DEC 75*3 5999 6907 7369 5903 6636 7543 5903 6748 2127 2893 5021 9236 20920TCTAL._. 7680  .. 2263 5595 77OA 1860 5166 7TBA 1860 5140 19897 2/nol 46904 111431 23672
OCT-MAR 7680 3246 6229       7706 _ 2653 6098._.__ 7706 . _2653 . 6151 11076 15940 27015 54344 20920APR-SEP t 588 2263 4961 6267 1860 4234 6588 1860 4528 8821 11068 19889 59087 23472NOV-APR 7680 2325 6118 7106 1922 _  5986 _.. 7706- -1922.-_ 6040._   .   10964.    15420.. 26385._ 53680 20920MAY-OCT t588 2263 5064 6246 1860 4369 *588 1860 4647 8933 11587 20520 b9751 23472



78/02/20.
ELECTRIC PHOUUCTION . S.E. STEAM PLAAT

OPPION 1

(.
KILOWAZY.PRODUCTION-------r---------------- -RILO *TTMOUR.PROOYSTION--   0.---EAST BANK----- -

TUNCMASED POWER
ON PEAK OFF PEAK 10TAL

R"HAS OEMAND
YEAR- PEAK MIA• AVG. PEAK MIN. AVO. PEAK MIN. AVO• Oh PEAR OFF PEAK TOIAL
PCATH CKWI CK•' iK') MB CK.' MW) 89 (KW) CKWI (*10001 '*1000) 1*1000) (A1000) CK.3

(-
198S

0 JAN 7680 6068 6810 7706 6071 . 6761 7706 6060 6780 2002 3042 5045 9236 E0920

FEB 6965 4667 6226 6955 4987 6271 69ES 4667 6252 17.3 2458 9201 7603 20410

MAR 6741 3246 5996 6802 3563 6068 0802 3240 6038 1847 Zb.6 4492 9236 20410
' APR 6223 2325 4494 6375 1922 4237 6375 1922 4342 1321 1805 3126 8980 20920

PAY ___5971 . 22'n 4,BS f97O la n 'A'A SV71 1 RAO .Re, 1260 1636 2896 _ 9236 ___22961

JUN 6032 3156 4854 5921 2839 4124 6032 2839 4437 1•9S 1699 319. 10307 23•72

JUL 6116 3453 5341 6242 3284 4865 6242 3284 5071 1720 2053 3773 10460 23472

AUG e588 3784 5418 6276 2956 5021 - 6588 2956 5178 1S93 2260 3852 10868 23472

SEP 5952 2263 4549 5830 2208 3997 5952 2208 4233 1•01 1647 3048 9236 20920

OCT .6269 2984 5229 6150 2653 4922 e269 2653 5049 1611 2146 3157 96.• 20920

AOV - 7063--- 4542 6075--  - .1080-_3680_._6011    .-7060---3680  --6037.-  .__3701 --2666_._.4367 9389 20920 -

DEC 7543 5958 6803 7480 5903 6710 7543 5903 67•8 2095 2925 5021 9236 20920

TCTAL 7680 2263 5500 - 7706  -_1860 .- 5223.-_ .7726 .1860.-5337 19789 26963 46752 113431 23472

OCT-MAR 7680 2984 6186 _ 7706 2653 6125 7706 2653 6150 .10999 15863 29863 b.344 20920

 
APR-SEP 6588 2263 4829 6375 1860 4316 6SB8 1660 4528 8790 11100 19889 59087 23472

NOV-APR-_ 7680.._2125_ f,n71 77nt 1922 holh 770A 10,2 60,9 /0719__1 IC;22. 26232 b3680 20920-

MA¥-OCT 6SB8 2263 4950 6276 1860 4431 6588 1860 4647 9070 11441 20520 59751 23•72

'1 -



78/02/20.
ELECTRIC PRODUCTION - S.E. STEAD PLANT

OPTION 2

-KILOWAIT  PHODUCTION.------------0------------    -KILO•Al TMOUR  PHODUCTION--    0----EAST  BANK-----____
PURCHASED POWER

ON PEAK OFF PEAK TOTAL
KIMRS DEMANDYEAR- PEAK MIA. AVG. PEAK Ml N, AVO. PLAK MIN. AVO. ON PEAR OFF PEAK TolAL

MONTH iKW' IK. CKWI SKI' tKWj ..1KW) - 'All iKW' IK.3 (110001 (110003 EAJOOO) (*1000) (KI'
(

10 Al

:0 JAN 8462 6938 7641 8491 6940-.7595 8491 6930 7613 224t 3018 5664 8694 19694
FEB 7783 4305 6960 7773 •622 7011 7783 4305 6989 19.6 2748 4e97 7157 19214
FAA -/578 2973 0504 7631 2291 6722 7631 2973 0663 202e 2931 •959 8694 19214
APR 7087 208• 4287 7232 1711 4092 7232 1711 4172 1260 17•3 3004 84S4 1969/

-.. - MAY 6448 ._2000-__3985_ 6*61___1649-3185 0401___16.-3596 1172 1505__ 2677_. ___8694 21616
JUN 6850 2881 •S11 6205 2567 3805 6850 2567 4107 13eS 1568 2957 9703 22096
JUL 6985 3149 5147 - _ 7105 3000 _ 4625  _- 7105 3008 4851 1657 1952 3609 9847 22096
AUG 7434 3480 S414 7137 2684 4869 7434 2684 508• 1592 2191 3783 10231 22096
SEP 6374 2022 4234 5720 1961_ ..3677 0374 - 1967_.3915  _ 1304 151S 2819 8694 19694
OCT 7133 2711 5193 7020 2408 4783 7133 2408 4953 159S 2085 3685 9079 19694
NOV 7879 4180 6622    -_3900 _.337L_.6562-        ..7900- .3371.   6585- ..    .  1854.- _2887....4742 8838 1969•
DEC 8331 6625 7631 8269 6349 7543 8331 6349 7579 2350 3289 6639 869• 1969•

TCTAL 8462 2022 - 5670 _  _ 2491  -_1649_..5392 _    0491-  1649. 5506 20•01 27832 4Q233 196779 22096

 
APR-SEP 7434 2022 4601 7232 1649 4072 ,.3. /649 4292 8374 10474 18848 55623 22096
OCT-MAR 8462 2711 6Y64 8491 - .2400 _ 6702 6491  . 2408 6727 12027 -17358 29385 01156 .19694

_NOP-APR.. .8462 20"& AA,A A,91 1711 A(g; 8•91 1'11 AAnA 11AAP 1701A '87oa 504'1 '960*
MAY-OCT 7434 2022 4751 7137 1649 4189 7434 1649 4422 8713 10816 19529 56248 22096

1982-

JAN - 8662_ _1033 7773 .66' 7n36 77'. 866R ln/3 77/4 2285 ,A76 5761_ _._9236_-209,n
FEB 7928 4639 710' 7918 •960 7175 7928 4639 7146 1989 2813 4802 7603 20410
MAR 77O6 3218   - 6780 .-.-1.764.-_3536___B914 7766-3218.._1858 ._2082 ..3014 5103   _ . 9236 - 20410.
APA 7186 2298 4610 7337 189• 4379 7337 18g4 4473 1355 1866 3221 8980 20920
MAY 6908 2242 4305    --6929 -    1832  - 3631 --.--6029--   1832   .  3897 _ .126t 1634 2900 9236 22961
JUN 6998 3156 4863 6653 2812 4121 6998 2812 4439 1.9e 1698 3196 10307 23472

- -·-JUL-.--1081--. ,A?S 54'1 7'n, '284 49AR 7'n, 32R. <P], 1781 209A JR77 .  10460 _ 23472
AUG 7553 3756 5747 7241 2929 5204 - 7553 2929 5418 1690 2342 4031 10868 23472
SEP 6836 2263 4572   --   6160   .2181    3987-_.._  0836.   2181. 4237 1402 1643 3051 9236 20920
OCT 7232 2956 5533 7113 2653 5123 1232 2653 5292 1704 2233 3938 9644 20920
NOV 8025 · 4515 6885 8051  . 3653 6801 - . . -  eost _3653 6826 1922 2992 4915 9389 20920
DEC .e506 6924 7767 8•40 6808 7672 8506 6808 7711 2392 3345 5737 9236 20920

TOTAL 86•2 ..2242 59.2 a66A 181, CA.7  66A lm,7 5768 2117G '91,2 504,1 111.1, i3472

OCT-MAR 8642 2956 6964 8668 - 2653   6901 _ -8668 2653 6927 12381 _17874 30255 54344 20920
APA-SEP .7553 2242 4944 7337 1832 4385 7553 1832 4617 8992 11278 20276 69087 23472
NOW-APR/ 8642 2298 6821 8668 --1894 6785 - . 8668  . 189• ..6800 12032 17506 29539 53680 20920
MA¥-OCT 7553 2242 5096 7241 1832 4510 7553 1832 4754 9340 116•6 20992 69751 23472



78/02/20.
( ELECTRIC PHOUUCTION - S.1. STEAI PLANT

OPIION 2
f

-KILOWATT-PROOPCTION-----------0.-0-----1-0---_. -1 ILO•81 TMOUR  PRODYSIZO!,M-_ -----EAST  HANK-0.--
 URCHASED POWER

ON PEAK OFF PEAK 10TAL K•MRS DE/AND
YEAR- PEAK MINI AVG. PEAK MINI AVG. PLAR MIN. AVG. ON PEAR OFF PEAK TOTAL

MONTH IKW3 EK') EK" tK"j iK"I MI' IK•1 iKW3 IKW) (110001 1*1000) 1*16001 tA4000' ERW'

C                                                                    1983

1 0 JAN 0647 7036 7777 8673 7039 7729 8673 7036 7748 2287 3478 5764 9236 20920

FEB 7933 •567 7111 7923 4987 7,82 7933 4667 7153 1991 2815 4807 7603 20410

MAR 1709 3246 6793 7770 3563 6925 7770 3246 3871 2092 3019 5113 f216 20410

C APR 7191 2325 4635 7342 1922 4399 73.2 1922 4495 1363 1874 3237 8980 20920

_MBY...e908._._ 2270__.3325 4938_.10*L__3649 Ovja__1869__3916 1211 ___1642 _2914_ .9236__ 22961__ _

JUN 7000 3156 4885 6681 2839 4137 7000 2839 4457 1504 1704 3209 10307 23472

JUL 7084 3453 5553 7210- 3284 4979 7210 3284 5228 1780 2101 3889 10460 23472

AUG 7556 3784 57ts 7244 2956 5224 7556 2956 5438 1695 2351 4046 10868 23472

SEP 6863 2263 4552 61 B8 2208 4004 6063 2208 4256 1414 1650 3064 9236 20920

OCT 7237 298• SS5• 7118 2653 5143 7237 2653 5313.- .- -- -1711- 2243 3953 9644 20920

NOV .2030 4542_ _ 6879_ 8056 3660.-_6812 0056--3680 -6838 392t._...1997. .__8923., .- _ . 9389 20920

DEC e511 6926 7771 8448 6836 7677 e511 6836 7716 2393 3347 5741 9236 20920

TOTAL 2647 2263 5958 8673  . 1860 - 5601 8673 1860 5783 214£ 29223 50659 113431 23472

OCT-PAR 0647 2984 697. Bbb _ 2653 6911 0673 ..1633 6937 12400 -_17900 30300 54344 20920

APS-SEP 7556 2263 4965 7342 1060 4402 7556 1860 4635 9036 11323 20359 59087 23472

NOV-APR 2647_ ,„S 6832 867, 1922 6795 U671 1922 6810 12052 17432 29584 53680_ _20920

00 MAY-OCT 7556 2263 S117 724/ 1860 4528 7556 1860 4772 9384 11691 21075 59751 23472

1986

JAN _·e641 . 7036 7777 8671 7039 7729 807, 7016 7748 2287 3470- 5761--9236 __20920

FEB 7933 4667 7111 7923 4987 7191 7933 4667 7159 1991 2991 4983 7601 20410

PAR 7770 3246  - 6887..__.7684.  3563 _.6858.._ 7770 32•6. 6871 2210 1894 ....6112 ._ 9236 20410

APR 7342 2325 4792 7234 1922 4291 7342 1922 4495 1409 1828 3237 8980 20920

WAY .6938 2398 . 4524 6332  _ 1860 3550 _ 6938 1860 3916 1267 1647 2914 9236 22961

JUN 7000 3156 4990 6681 2839 4058 7600 2839 4457 1537 1672 - 3209 10307 23•72

JUL . 7084_ .3453__ 5681__-1210-3284-4131_ _...7210__1284_.5228 ..1670--.2211-388-__ 10460 23472

AUG 7556 3784 5890 7214 2956 5119 7556 2956 5438 1814 2232 4046 10868 23472

SEP 6863 2263 4804 _ _ _ 6005 2208 3877. .  6863 ..2208 4256 1412 1652 3064 9236   20920

OCT · 7237 3539 - 5613 7118 2653 5133 7237 2653 5313 1572 2382 3993 96" 20920

NOV 8056 4022 6858 7838 - 3680 __6824 . 8056 . 3680 683a 201t 290/ _ 4923 9389 20920

DEC 8S11 6967 7874 8336 6036... 7604 8511 6836 7716 2425 3315 5741 9236 20920

Fc,Au·_  647 7263 6n79 867, 1860 5569 0670 )860   5787
-

_21610_-29211-boalt --_  .113431.. _ 23*12.._ .

OCT-MAR-. 8647 3246 7035 _.8673 - 2653 6874 . 8673 , 2653 6939 12509 17968 39476 54344 20920

APR-SEP: 7556 2263 5123 7234 1860 4303 7556 1860 4635 910S 11249 20359 59087 23•72

NOV-APR .8647 2325 6809 8673 .. 1922 6760 _ 8673 1922 . 6813 12340 17414 29760 53680 20920

MAT-OCT 7556 2263 5256 7214 1860 4451 7556 1860 4772 9272 11803 21075 59751 23072



78/02/20•
ELECTRIC PHOUUCTION - S.E. STEAM PLAAT

OPTION 2
-„

-KILOWATY PRODUCTION-------------------------- -KILOb/ITMOUR PROOYCTION--  -----EAST BANK-----
PUMCMASLO POhER

ON PEAK OFF PEAK loTAL
R0MRS DEMANDYEAR. FEAK MIA. AVG. PEAK MIN/ AVG. PtAK MINI AVO. ON PEAK OFF PEAK TOIAL

FCNTH (KW) CK" CK') (K"3 (KW) (KW) <R") CKW) (KW) 1110003 EXIOOO) 1*1000) (11000) /K/1
• C                '                                                  .loK--

i 0 JAN 8647 7036 7777 8673 7039   .7729 _ _ 8673 7036 7748 2287 3478 S764 9236 20920
--

FEB 7933 4647 7111 7923 4987 7182 7933 4667 7153 1991 2815 4807 7603 20410
WAR 7709 3246 6793 7770 3563 6925 7770 3246 6-71 ZO92 3019 5112 92]t 20410

( APA 7191   - 2325 -' 4 35 7342 1922 4399 7342 1922 4495 1363 1874 3237 8980 20920
..MAY - ..6908   ._-2270 - .4lii. 6938__1860__1649 6938_-1860__.3916-  ._127L.--1-642 _.. ..2914__...._ 9236_.22961_..
JUN 7000 3156 4885 6681 2839 4137 7000 2839 4457 150• 1704 3209 10307 23472
JUL 7084 - 3453 S553 7210 3284 4979 .. _ 7210 328• 3228 1788 2101 3889 10460 23•72
AUG 7556 3784 5765 7244 2956 5224 7556 -2956 5438 1695 2351 4046 10868 23472
SEP 6863 2263 4592 6188 2208 4004 6863 2208 4256 1414 1650 3 O 64 9236 20920
OCT 7237 2984 S554 7118 2653 5143 7237 2653 5313 1711 2243 3953 9644 20920
NOV 8030 4542.  6879 _ 8056--3680___6812 8056--3680 - .6838.- ....  192t. _.2991_. _  4923 .._   _  9389_ _ 20920-
DEC e S l 1 6926 7771 8448 6836 7677 eS 11 6836 7716 2393 3347 5741 9236 20920

TOTAL 8647 2263 5956..   _867.3 -·-·1860 _. 5661_. -..867.3 -.-1860_.5783 ... - -2143* .._29223 50659 113431 23•72'--

OCT-PAR 2647 2984 6974 8673 2653 _ 6911   .   _  8613.. 2653 6937' -12400 17900 30300 54344 20920

 
APR-SEP 7556 2263 4965 73•2 1860 4402 7556 1860 4635 903t 11323 20359 59087 23472
NOV.APR . 8647 2325... 6832- 8613_.- 1922.-6715- .8613--4922 -   6810--.- 12052-_47532-_-2958-   _ 53680-0920.-
MAY-OCT 7556 2263 5117 7244 1860 4528 7556 1860 4772 9384 11691 21075 59751 23472

C

l



(                                                                                                                                   78/02/20.
ELECTRIC PHODUCTION - S.E. STEA, PLANT

OPTION 3

iKILOWATT PRODUCTION--------------------------9..-MILOhAl TMOUR PMODUSTICN-- --0--EAST BANK.....
PUNCMASED POIER

ON PEAK . .    OFF PEAK 101 AL
ARHRS DEMANDYEAR. PEAK MIN. AVO. PEAK MINI AVO. PtAK MINI AVO. ON PEAM OFF PEAK TOTAL

PCNTH CKWI <Kh3 CK'l EK.3 EK'i EK.) M.3 iKW) IRW' (*10001 111000) (*1600) IR10O0) (AW,
(..

10Rl

'0 JAN 9876 7515 8601 -_  9915 _ 7518 8531 V915 7515 8559 2S29 3839 6360 8694 19694
FEB 8618 4602 7497 8604 4942 7559 0618 4602 7533 2095 2963 5062 7157 1921•
VAR 8101 3114 6911 6173 3446 7044 8173 3114 6989 212S 3071 5200 8694 19214

f APR 7445 2207 4490 7643 1819 4291 7643 1819 4372 1320 1828 3146 8454 19694
PAY _ 1256.- 2359 _ 4514_ 7274 192-3808 7270_-1925 4087...___1327__1714..... 304L. 8694 __2161-_
JUN 7914 3435 5207 7200 3073 4487 791• 3O73 4829 162S 1849 3477 9703 22096
JUL 2398 39 o 9 6279 8649 3762 5666 8649 3762 5931 2022 2391 4413 9847 22096
AUG 9389 4318 6608 8751 3384 5964 9389 3384 6219 1943 2684 4627 00231 22096
SEP 7616 2559 5119 6871 2504 4475 7616 .  2504 - 4751 1577 184I 3420 8694 19694
OCT 7671 2936 SSS5 7506 2618 5122 7671 2618 5301 1711 2233 3944 9079 19694
hOV  -0763 .- 4470 - 7105 _.-__8791 3634.--10•2- -B19 1 -363• _.7066'.-   1985-..  -3098 - „- 5088 8838 _ 19694
DEC .9521 7113 8476 9423 6820 8343 9521 6820 8390 + M 2611 3638 6248 8694 19694

TOTAL 9876 .2207 6360---- ..9915 1819 - 6035 9915- 4819..- 6168 -._ . - .-2288* 31151 54035 106779 22096

OCT.MAR 5876 2936 7350  - - 9915 -2618    7275 -_- _9915 2618 7305 - -.13067 188•2 31910 51156 „19694le APR-SEP 9389 2207 5394 8751 1819 •786 9389 1819 5038 9817 12309 22126 55623 220960
0 --NOV.APR 9876 '20' 71AA 0915 1 R 1g 71'A 9915 In19 7162 ]PA77 1 AA,7 1111& 5nfll 19A9A

MAY-OCT 9389 2359 5566 8751 1925 4924 9 89 1925 5191 102OE 12714 22922 56248 22096

--- -1982 --
JAN .10154 - 7662 AAMS 10,90 7h65 8771 10190 'AA, R 7An 29A  19?9 6K17 9/A 709,0
FEB ee30 4953 7684 8817 5299 7766 8830 4953 7732 2152 3044 6196 7603 20410
PAR 8275 3367 7135 835* 3700-.7263 _. . 835*_ - 3367__.7210 - 2198 3167 5364 9236 20410
APR 7580 2428 4825 7786 2008 4590 7786 2008 4686 1419 1955 337• 8980 20920
MAV 7742 2558.- 4866._  -.  7733  --2125.--4121 --.-  7762-- 2125 4415 1431 1854 3285 9236 22961
JUN 8081 3746 5684 7723 3349 4844 8081 3349 5203 1751 1996 3746 10307 23472
3,1, 959& A211 67'h AB*O anRI 606A 884e AOA. A,5, 2166 25Al 4727 10460 -_23672---
AUG ·9640 4641 7009 8969 3671 6361 9640 3671 6617 2061 2862 4923 10868 23472
SEP 8150 2832 5509 _ .. 7371 .27.9 4832.--··  8150 -  2749.- 5122 .- 1691 1991 3688 923b 20920

\ OCT 7815 3194 5916 7642 2876 5481 7815 2876 5661 1822 2390 4212 9644 20920
NOV 8976 4822 7381   --     - --9011 3925 -_1313 .-- ...9011.-- 3925.- 73•0 -2067 3218 .5285 9389 20920
DEC 9781 7416 8676 9678 7306 8535 9781 7306 8593 2672 3721 6393 9236 20920

TCTAL 'OISA ,.28 6677 ln190 'nne 6,12 10190 2008 6.74 24022L__32688__56110_---_113431__ _23*J2-.--

OCT-MAR 10154 3194 7592 10190 2876 7517 10190 2876 7548 13495 19/69 32968 54344 20920
APA-SEP 9640 . 2428 5782 8969 2008 5140 9640 2008 5406 10523 13219 23742 59087 23472
NOV-APR 10154 2428 7424 ·   '10190 2008 _-7378 10190 --2008  - 7396 13095 1903. 32130 53680 20920
MAY-OCT ·g64O 2558 5958 8969 2125 5288 9640 2125 5566 10927 13654 24580 59751 23472



78/02/20.
ELECTRIC PRODUCTION - S.t. STEAM PLANT

OPTION ,

-KILOWATT PRODUCTION-----------,-------------0   -KILO•*TTMOUR. PROOYSTION-- . -----EAST  BANK-----
TURCHASED POwER

ON PEAK OFF PEAK 10TAL
K"MRS UEMANDYEAR- PEAK MIA. Ave. PEAK Mlk. AVO. PtAK MIN. AVG. ON PEAM OFF PEAK TOTALMONTH tKW' CK.) 'Kh, :K.' (K"' CK/1 Ii•j /KW) IKI) (11000) 1%10001 tx10O0' (*1000) (AwlC

1081

0 JAN 10161 7665 8B11 10197 7669 8736 10197 7665 8760 2590 3931 6522 9236 20920
FEB eB37 /981 7692 8824 5326 7775 0037 4981 7740 215. 3048 5202 7603 20410
MAR 2278 3395 7149 8361 3721 . 7276 6301 3395 7224 2202 3272 5374 9236 20410
APR .7587 2456 4850 7793 2035 4611 7793 2035 •708 142e 1964 3390 8980 20920pAY.---7742 -.-2586 4885 7737 2152 4140 77•2 2152 4434 143*. __ 1863  299_ 9236_.22961
JUN. 8084 3746 5706 7751 3376 4859 6004 3376 5221 1758 2002 3759 10307 23472
JUL 8599 4258 6747 8863 - 4084 6080.  _ 8863 •084 6369 2172 2566 4738 i0460 23472
AUO 9643 4669 7025 8972 3698 6381 , 9643 3698 6636 2065 2872 4937 10868 23•72
SEP 81 S4 2832 5529 7398 2777 4849 81 S4 2777 5140 1703 1998 3701 9236 20920
OCT 7822 3222 5938 764g 2870 5502 7822 2876 5682 1829 2399 4228 96/4 20920
NOV .8983.. 4849 7396     .        gala_   3953. _7325 -_9018-.3953.-_.7353_ _ 2071.  _ 3223-. 5294 -_ _._9389 20920.
DEC .9788 7420 8682 9688 733• 8541 9788 7334 8599 267• 372• 6398 9236 20920

1CTAL 10161 2456 6693 10191- .-2035.   6347 _ _ -10197    2035    6489 _ -24081.- 32761 56842 143431 23•72

OCT-MAR 10161 3222 . .3604_.__ .10197-  2076 __7528_-_-10197  . /876..7559 _  _._.13520 __19497 _ 33017 54344 20920N APR-SEP ·9643 2456 5803 8972 2035 5157 9•43 2035 5425 10561 13264 23825 59087 23472
  30 #-APR '01'·1 'Af  la,6 10/9, 'n,4 77Aq 10197 20'5 lanA 111t, 190Al 321 Rn 53680_.209'n

MAY-OCT 9643 2586 5978 8972 2152 5306 9643 2152 5585 10964 13699 24662 59751 23472

1984

JAN _ 10161    -7665 ..8811 la191___7HL 871  1019, 7AAS 87&6 2S9t 1011 6472 9236._ 20920.
FEB 0837 *981 7692 8824 5326 7786 8837 4981 7748 2154 3239 .8393 7603 20410"AR 0361 3395 7248 - ..8245 -..3727 7205.- 8361 3395__ 7224 -     .1334  .._- 3041- -,1374 -_._ .9236 -20410APR 7793 2456 5018 7646 2035 4494 7793 2035 4708 1•75 1915 3390 8980 20920
HAY 7742 2751 -.5106 _.7112. 2152. _4029__ . 7742 - 2152.  443•    . _1430 1869 3299 9236 " 22961
JUN 8084 3746 5826 7751 3376 4770 8084 3376 5221 179• 1965 3759 10307 23472
JUL .2599_. 4258 .1828 A863 4084_JAP, 86b, aAA. A,69 ln)i ,7/n 47-3L.-.-0460_.  23472._.
AUG S643 4669 7177 8923 369/ 6254 9643 3698  ' 6636 - 2211 2727 4937 10868 23472
SEP .els• 2832 . 5774 7189 -2777  ._ 4703_ 6154 2777.- 5140    - ..  1697  _ 2003 3701 9236 2092O
OCT 7822 3810 6002 7649 2876 5490 7822 2876 1.5682 1681 2547 4228 96•4 20920
hOV ·9018 4315 7387 _._.8701-_3953 _ 7329 9018 .._3953.3,7353 -__.- 2172 _-_ 3122._ 5294 9389 20920
OEC .9788 7481 8837 9528 7334 8432 9788 7334 8599 2722 3676 6398 9236 209201CIAL 30161 - 7/56 6830 tn)97 'B/S 6264 10197 'n/5 6493-L  tjllth .51033 _113431-.23471_

OCT-MAR 10161 3395 7678 -10197 2876 . 7481 __   10197 _ -2876 7561. _     13652 _ 19556 33209 54344 20920
APR-SEP g643 2456 5082 8923 2035 504h 9643 2035 5425 10635 13189 23825 59087 23472
NOV-APR 10161 2456 7504 10197._ 2035 7346 _ 10197 . 2035 7411 - 13447 18g24 32371 53680 20920MAy-OCT ·9643  . 2751 6145 8923 2152 5212 96433 2152 5585 10840 13822 24662 59751 23472
-  I.... -..-- -



r                                                                                                                           15,02/20.
ELECTRIC PRODUCTION - S.E. STEAI PLANT

(.

OPTION 3

KJLOWATT PROQMCTION- __.-RILOhAJTHQUR_PRODYSTION-1--7---EAST  BANK-----_
PURCHASED POWER

ON PEAK . OFF PEAK 101 AL
KIMRS DEMANDYEAR. FEAR Mth. AVG. PEAK MIN. AVO. PEAK MIN. AVO. ON PEAR OFF PEAK TOTAL

·MONTH IKW) CKW3 CK') .I MI__Mli (KI) iA.3 lKWI iRWI CRIOOO) tx1OO0) IAJOOO) (AJOOO) (RW)
1 C.

leRC

10 44 10161 7665 8811 -10197_. 7669 0736 10197 7665 8766 259§ 39,1 6522 9236 20920
FEB 0837 4981 7692 8824 5326 7775 8837 4981 774O 215• 3048 5202 7603 20410
PAR 8278 3395 7149 8361 3727 7274 e't 1 3395 7224 2202 3172 5374 9236 20.10

f APR 7587 2456 4850 7793 2035 4611 7793 2035 4708 142e 1964 3390 8980 20920
MAY_. 7742 2586   _ 4885. __-1717-2152_ -4140 7142--2152-- 4434 -1/31 _-863- .3299 __9236...22961
JUN e08• 3746 5706 7751 3376 4859 8084 3376 5221 17 Se 2002 3759 10307 23472
JUL es99 4258 6747 - 8863. 4084 6080 . 8863 4084 6369 2172 2566 4738 io•60 23472
AUG 9643 4669 7025 8972 3698 6381 9b43 3698 6636 - 2065 2872 4937 10868 23472
SEP e 1 S4 2832 5529 73982777 4849 0156 2777 5140 1703 1998 3701 9236 20920
OCT 7822 3222 5938 7649 2876 5502 7822 2876 5682 1821 2399 4228 96•4 20920
NOV 8983 4849 7396.--.    9018-951 __7325_ _ _.9018_3953. ..7353_ 2071 _-.3223.-.  5294._     - 9389 20920
DEC ·9788 7420 8682 9688 7334 B541 9788 7334 8599 2674 3724 6390 9236 20920

TOTAL 10161   2456   6693  .__10197_ 2035.--6347 -  _10197 - 2035. 6489 _24081 32761 56842 113431 23472

OCT.MAR 10161 3222 7604 . 10191.- 287.6   -7528. _ 10197  . 2876 7559 13520 _ 19*97.  33017.     . 54344 20920
N APA.SEP 9643 2456 5803 8972 2036 5157 9643 2035 5425 10561 13264 23825 59087 23472
0          - NOVAPR 10161 2.,6 7*,A 10197 /n;5 73Ae Inig, 20'4 7AAR 1'117 100A, jilin SlhAn ing,nN

8972 2152 5306MAY-OCT 9643 2586 5978 9603 2152 55B5 10964 13699 24662 59751 23472

l



(
78/02/20.

ELECTHIC PHOOUCTION . S.E. STEA/ PLANT

f                                                                                                                    „
ANNUAL SUMMARY

-KILOWAILPRODUCTION- -KILOh*l THOUR _PRODUCTION--__-1---EAST BANK---,-
PUNCHASED POWERON PEAK OFF PLAK 10/AL

R•MAS DEMANDPEAK MINI AVG. PEAK MIN. AVO. PEAK MIN. AVG. OA PEAK OFF PEAK TOIAL
YEAR EXW, CK., .KI, Mn.-- il...MU IA.3 CKW) (KW' 1*1000" (110001 'A1000) IA1OOO1 CK.)C

C                                                         BASIC PLAN
1931 7332 1177 4723 731: 900 4525 7332 9:0 4631 17209 23356 •0566 196779 22096' 1982 7502 1332 5026 7502 1115 4756 7602 111S 4867 18083 24553 •2636 113•31 23472
1983 7502 . 1332 5026 7502-1 115...956-7#.92_1115. .4067 18083__24553 42636- .113431_...15472198. 7502 1581 5144 7502 1115 468S 7502 111S 4871 18291 24495 •2786 113•31 234721985 7502 1332 5026 7502 --1115 4756 7502 1115 4867 18083 26553 42636 113431 23472

OPTION 1

1981 7494 2022 5272 7523 1649 4999 7523 1649 5111 1 e969 25806 44775 lu6779 22096
1982 767/ 22•2 5488._..__-7790 _li:32   - 5213- _.     7700.-- 1832    .5326 - _. .1974t 26907 466S3 li3431 23472

5 .._198. 7680 2'A' 5995 77"6 *Bho 91Ah 770* 1AAn 4,/n 19A97 17 On, :agn. 117431-_23412---
1983 7680 2263 5500 7706 1860 5223 7706 1860 5337 19789 26963 46752 ii3431 23472

W 1985 7680 2263 5500 7706 1860 5223 7706 1860 5337 19789 26963 46752 113431 23•72

rIPTIAL 2

1981 8462 2022 5670 8491.-1649 _. 5392_ .4491  ...1649..   5506.-....20401 ...27832  ..46233._   _ lu6779 22096
1982 8642 2242 5942 8668 1832 5647 8668 1832 5768 21379 29152 60531 i£3431 234721983 2647 2263 __.5958 867.3--1860_-5661 8673 -- 1860 5783  -_   _2143t _-29223 50659 113431 23472
198. 8647 2263 6079 8673 1860 5589 8673 1860 5787 21618 29217 50835 113431 23472-1985._ 8667. 1?A1 59*R Rh73 'BAn 40 61 8671 1AAn CIRI ,14,# 2922, SOA,9 1 1 1/11    -_23*72-

·r- 4- - -

1 OPTION 3

1981 $876 2207 6360 9915 1819 6035 9915 1819 6168 22884 3 1 1 S 1 54035 lu6779 22096
' 1982 10154 242e 6677 10190 2008 6332 _ 10190 2008 6474 24022 32688 56710 113431 23472

7 1984 10161 2456 6830 - 10197 2035 6264 .  - 1019, 2035 6493 24287 32746 57033 li3431 23472

1983 10161 2456 6693 10197 2035 6347 10197 2035 6489 24081 32761 S6842 113431 23472
( 1985 10161 2456 6693 10197 2035 6347 10197 2035 6489 24081 32761 5 842 113431 23472

--- - --i



78/02/20•
ELECTRIC PROUUCTION . S.E. STEAN PLANT

OPTION SUMMARY BY MONTH

------PEAK KILOWAITS0------.-------MlhlMVM_KILO•AITS----L-  -----AVERAOE KILOIATTS---- ---KILOWATTMOURS(X 10001--0
B*SIC OPTION OPTION OPTION BASIC OPTION OPTION OPTION BASIC OPTION OPTIB OPTION BASIC OPTION OPTION OPTION

..OATH PLAN    1      2      3       PLAN 1 2 3 PLAN 1 2 3 PLAN    1      2      3

19*1
C

JAN-.  7332     7523.  -1491_ _9915.-_5858_.5971_6938 -7315____  6500_ 6646_  7611     .8559 _.._  4836.   4944._..5664__.6368
FEB 6654 6815 7783 8018 3257 4305 4305 4602 5883 6132 6989 7533 3953 4121 <697 5062

'0 PAR 6502 6663 7631 _ 8173 _ 1953  2973 _ _2973 . 3114 5502 5911 6665 6989 4093 4398 4959 5200
APR 61/5 6265 7232 7643 1022 1711 1711 1819 3257 4068 4172 4372 2345 2929 3004 3148
MAY 5835 5887 6467 7270 960 1649 1649 192S 2930 3592 3598 4087 2180 2673 2677 3041

( JUN 5876 5940 6850 7914 2015 2567 2567 3073 3545 4101 4107 4829 2552 2953 2957 3477
JUL _.0080   6138.-7105-0649.-512 -3008_3DOO__3162 4213 4765_40tl__ 593-__ . 3119_3B45__3609 441,
AUG 6390 6466 7434 9389 2 O77 2684 2684 3384 4316 4908 5084 6219 3211 3651 3783 4627
SEP .5739 5865 6374 7616 . 1581 1¥67 -1967 . 2504 _ 3338 3908 3915 . 4751 _  2403 2613 2819 3420
OCT 6045 6165 7133 7671 1829 2408 2408 2618 4092 4799 4953 5301 3045 3570 3685 3944
NOV 6771 6933 7900 8791 2605 3377 _ 3377 3634 ._ 5498 5911 6585 7066 3958 4250 /742 SOBB
DEC 7186 7364 8331 9521 5274 5819 6349 6820 6463 6615 7579 8398 4809 4922 5639 624B

TCTAL_ 7332 . .3521._ 8491__9914 961_164.9- 1641__1819. ___4611._5111__ SHL_ 6168-_ 40560_44775__ 40233 54035

1902

JAN 7502 77O0 8668 10190 5946 6066 7033 7662 6623 6776 77/4 8760 4928 5041 5761 6517
.FEB    _-5788 _6960 J.928---8030 1436 4639 A639 4953 6071 6,67 7 l I 6 7712 InS/ 4198 401 L_- 5196

2                  V R 6625 6797 7764 8354 2170 3216 3210 3367 5694 6032 6858 7210 4237 4488 5103 5364
APR .6244 6369 7337. _.7786.- . 1177_.1894__1894. . 2008. 3519 4323 4473„ 4686 .  .... 2534 3113 3221 3374
'AY 5917 5971 6929 7742 111S 1832 ]832 2125 3197 3875 3897 .415 2378 2B83 2900 3285
JUN 5963 6030 6998 8081 - . 2232 2812._.2812 -3349.„__._ 3846 4420 4439. 5203  __.. 2769_ 3182 3196 3746
JUL 6180 6240 7207 8859 2760 3284 328. 408. 4S81 5059 5212 6353 3408 3764 3877 4727
AUG 6507.-_.6586.__1553_ _904n 2291-_2929-927 3h71 460A 5164 5411  &617     .3/27 3042 4011 .9,1
SEP 5887 5950 6836 8150 1767 2181 2181 2749 3625 •216 4237 5122 2610 3035 3051 3688
OCT .6139 6264 7212_ 7015 2046_-2053-2653 2876_ 4396__5036 ._ 5292_5661__..-3271 .3747 . 3938.   4212
NOV 6911 7083 2051 9011 2853 3653 3653 3925 5721 6032 6826 7340 9119 4343 4915 5285
DEC 7350 7530 8506_._970.1_.-5677 ..5901._. 6800 ._-bo#__ _ .6589_6740  -_7Zll-.8593.  ..-.4902   5017  . 5737 6393

TOTAL 7502 7700 8666 10190 111S 1832 1832 2008 4867 5326 5768 6474 42636 46653  50531  56710

1983 - -,.

JAN 7502 7706 6673 10197 5946 6068 7 C 36 7665 6623 6780 77/6... 8766 5928 5045 576. 6522
FEB 6788 6965 7933 8837 3536 4667 4667 /981 6033 6252 7153 7740 4054 4201 4807 5202
MAR 6625 -6802-7710._0361 21Tn_324*__1240 1395 5694 _6038 -6611_-122• 4217_.4492.-- 5112.- 5374 _
APR .6244 6375 7342 7793 1177 1922 1921 2035 3519 ' 4342 4495 4708 2534 3126 3237 3390

1. MAY 5917 5971 6938 7742 . 1115 1860 1860 2152 _ 3197. 3892 .. 3916 4434. 2378 2896 2914 3299
JUN .5963 6032 7000 8084 2232 2839 2839 3376 3846 4437 4457 5221 2769 3194 3209 3759
JUL 6180 6242 7210 8863 2760 3284 -3284 - 4084 4561._ 5071. 5228 - 6369 3408 3773 3889 4738

C AUG .6507 6588 7556 9643 2294 2956 2956 3698 4606 5178 5•38 6636 3427 3852 4046 •937
SEP ·5807.3952__6863-6154 1707_2200 2200 277-_ 3625__4233__.42SL__5140 2610_3040._3064._ 3701_
OCT 6139 6269 7237 7822 2046 2653 2653 2876 4396 5049 5313 5682 .3271 3757 3953 4228
NOV 6911 7089 8056 __ 9018 2853 -3680 _ ..3680   3953-__ 5721.6037 6838..  7353    -4119  4347. 4923 5294
DEC 7350 7543 8511 9788 5677 5903 6836 7334 6589 6748 7716 8599 4902 5021 5741 6398

TCTAL 7502 7706 8673 10197 .1115_.1860    -1860..  2035 --.- 4867   5337_   5783_   6489 ..    .42636  46752   50659   56842



/                                                                                                                                  78/02/20.
ELECTRIC PROUUCTION . S.E. STEAI PLANT

OPTION SUMMARY WY MONTM
(

--0---PEAK KILOWATTS------ __. -----MINIMUM.KILOWATIS---0    -----AVEI,AOL KILOI/1 TS---- ---*160.ATIMUUMS,A10001--0 _
BASIC OPTIOh OPTION OPTION BASIC OPTION OPTION OPTION--  BASIC OPTION OPTIOA OPTIOh BASIC OPIJON OPTION OPTION

FONTM PLAN 1 2 3 PLAN    1      2 3 PLAh    1      2      3       PLAN    1      2      3

1966
C

JAN . 7502 170K 8673 _18191 5946_ 606L___783&-665  6623 6780- 7748_.- 8766 .9928   3045 __  5764.--6522.   -
FEB 6788 6965 7933 8837 3536 4667 4667 •981 6040 6256 7159 7748 4204 4354 4983 5393

0 MAR 6625 6802 7770 B3 b 1 2170 3246 3246 3393 569• 6038 6871 7224 4237 4•92 5112 S37.
Arq 6244 6375 7342 7793 1177 1922 1922 2035 3519 4342 4495 4708     ,2534 3126 3237 3390
MAY 5917 5971 6938 7742 1115 1860 1860 2152 3197 3892 3916 4434 2370 2896 291• 3299
JUN 5963 6032 7000 808• 2232 2839 2839 3376 . 3846 4437 4457 5221 2769 3194 3209 37:9
JUL _  6180   6242__ 7218-001 2769_326-284__3084--4581_15011_3228.. 6369_ _3608__3771__3889 _ 47,A
AUG 6507 6588 7556 9643 229• 2956 2956 3698 4606 5178 5438 6636 3427 3852 40•6 4937
SEP .5887 5952 6863 81 S. -1767 2208 2208 2777 _ 3625 4233 4256 5140 2610 30•8 306• 3701
OCT 6139 6269 7237 7822 2046 2653 2653 2876 •396 5069 5313 5682 3271 3757 3953 4228
NOV 6911 7089 8056 - 9018 2853    3680- __3680 -   3953 - .._5721 6037 6838 7353 /119 4347 •923 529•
DEC 7350 7543 8S11 9788 5677 5903 6836 7334 6589 6748 7716 8599 •902 5021 5741 6398

IOTAL-. 79 02 "OA Rh7, lotg, I1/I 18*0 1kbn '014 AR71 f)&0 57R, A.V          .2786. 4690• _ 50835- 57031 -
„

1965

N JAN 7502 7706 8673 10197 5946 6068 7036 7665 6623 6780 7748 8766 4928 5045 5764 6522
0                _..   FEB ..4788. A065 793] R817 34'6 Ah*7 4AA7 ..Al 403] A252 '153 77•O .05• a'01 4807-5202 -.-Ul HAR 6625 6802 777O 8361 2170 3246 3246 3395 5694 6038 6871 7224 9237 4492 5112 5374

APR 6244 6375 7342   --7193_. _- -117-7   1922 - 1922-.-2035 3519 4342 4495 •708 - - 253• 3126 - 3237 3390
MAY 5917 5971 6938 7742 111S 1860 1860 2152 3197 3892 3916 4434 2378 2896 291• 3299
-JUN /963 6032 7000     -8084.  --._2232    2839 --   2839  -  3376.-   - 3846 ••37 4457 5221 --- - -2769 3194 3209- 3759
JUL 6100 6242 7210 8863 2760 3284 3284 4084 4581 5071 5228 6369 3408 3773 3889 •738
AUS .SO, AcRA 74*A 964, ,,9. 29*A 2gfA 1/OA .AnA <17£ 4/1R 6616 ia,7 'Hf, AnAA ag"

SEP 5887 5952 6863 81 S* 1767 2208 2208 2777 3625 4233 4256 5140 2610 3048 3064 3701
OCT 6139 6269 7237_  _ 7822-----ZOI6-. 2653.-.2653--=2876--- --I396--5049---5313.  5682-  .- -3271--3757.-3953- . •228
NOV 6911 7089 8056 9018 2853 3680 3680 3953 5721 6037 6838 7353 4119 4347 4923 529*
OEC 7350 7543 _8511- .9788- 3677   .5903_.- 6836 - 7330 -_.6589 67•8 .7716 8599 4902 5021 57•1 6398

TCTAL 7502 7706 8673 10197 1115 1860 1860 2035 4867 5337 5783 6489 42636 46752  50659  56842



70/02/20.
ELECTRIC PHODUCTION - S.E. STEAI PLAhT

OPTION SUMMARY HY YEAR

------PEAK  KILOWATTS-----        -----MINIMUM  KILOUTTS----        -0---AVEAAGE  MILO•AITS---- _  ---KILO•all't,Ul,S (xtooot ---
BASIC OPTIOA OPTZON OPTION BASIC OPTION OPTION OPTION BASiC OPTION OPTZOA OPTIOh BASIC OPTION OPTION OPTION

1 VEAR PLAN    1      2      3       PLAN 1 2 .    3       PLAN    1      2      3       PLAN    1      2      3

C 1981 7332 7523 8•91 9915 960 16•9 1649 -1819 4631 5111 5506 6168 40566 44775 48233 54035
19BL    7502:77oa _ 866es_1 19*_ _-1115Lle32-_ 183L_ho  4861_5126 _5788._.84ZL _42636 46653 .50531 56710-
1983 7502 7706 B673 10197 111S 1860 1860 20'5 4867 5337 5781 6489 42636 46752 50659 56842

0 1984 7502 7706 8673 10197 111S 1860 1860 2035 4871 5340 5787 6493 42786 46904 50835 57033
19:5 7502 7706 8673 10197 1115 1860 1860 2035 4867 5337 5783 6489 42636 46752  50659  56842

l<)g

.,



<                                                                                                                                  18/02/20.
ORID ICES FUEL CONSUMPTZON

C                                                                BASIC PLAN
WESTERN COAL EUUIVALEN1 - 18090 BTU/LB)

-I-  I --...-.......I- ......-.

---IN-PLANT CONSUMPTION--0- ---0..........FUEL ALCOCATED 70 COMMUNITYS---------0.--- RtoUC!1Oh
NET FRUMMOATH SE STEAM U - PLANT TOTAL ELECT  GEN  · UNIVERSITY Sl. MARYS FAIRV1EI AUGSBURG PYROLTSIS

(TONSI (TONS) (TONS) CTONS) (TONS) (TONS) (TONSI ITONS) ITONE)C

lc 1981

JAN 14463 6598 21061 1203 19858           0            0           0           0
FEB 12742 2143 14JB6 1004 13882           0            0            0           0

1 WAR 13554 1423 14977 1054 13923           0            0           0           0'PP-+.- 9140. 46 9196 697 8499                       0                        0                        n                       O
PAY 8818         0 8818 672 8147                       0                        0                       0                       0
JUN 969/ 2 9696 ..... 739 _ 8957 -0           0           0           0
JUL 11429        54 11483 872 10611           0            0           0           0AUG 11492 164 11656 878 --  10778 - .0 0 .0 O
SEP 9304         0 9304 709 8596                     0                     0                     0                     0
CCT _ 11078 Im__._11126. .841 10281__                .0                     0                     0                     0...
AOV 13124 1300 14424 1020 13405           0           0           0           0
CEC 14451 6299 20750 _1197 -_  _. 19552 O             0             0             0

TOTAL 139290 18087 157377 10868 146489           0            0           0           0

t\)0
-4                                                                              1982

JAW 14463 7792 22255 1221 21034           0            0           0           0
FEB 12861 2868 - .-15729- -.. 1024 _-4.706-----0PAR 13810 2018 15828 1083 14745

- --APR  - 962. 1/• 9717 73<
0#02                     n                     n                     O                     0'AY 9337 9341 711 8630           0            0           0          ·O

:JUN 10263   ...... 7_ _.10274-- _...782. __ ._.9488-__.--9.- -.... 0 -/.-0- - --0. -0
·JUL 12013 146 12159 917 112•2           0           0           0           0AUG 12028 313 -_._ 12341 .... __ _921.....---11420 ....._  .0-    ...... .0            0            0
SEP 9845 9 9854 750 9104                   0                   0                   0                   0--CCT 11656 ..  -- 125 117Rl Ren 1 "991            0            n -0- .2-. -
AOV 13443 1808 15252 1052 14200           0           0           0           0
OEC 14462 7463 21925 - - 1216 20709 -0 . . .0                   0TCIAL 143805 22668 166473 11302 155170           0           0           0           0

1983

JAN 14463 7792 22255 1221 21034            0            0            0            0FIB 12861 2868 -  15729.----102*.  _ .-  14706. --.-  --- 0 -0 -         0                       0C *AR 13810 2018 15828 1083 14745           0            0           0           0
- APR.---9624 11• g7,7 7,5 enO1                   n                   n                   OnPAY 9337 4 9341 711 8630 0           0           0           01 -   QUN . 10263   .._. .7 ..._10270 - -..782--__-9488--..--  . ..._.1.- 0-----·--- 4 O

·JUL 12013 146 12159 917 11242                   0                   0                   0                   0AUG 12028 . 113 12341 ---. 921. .. .. 11420 - -0 - 0 - .._ .0.     0
' SEP 9845 9 9854 750 9104                       0                        0                       0                       0CCT 11656 12L____1178L 89£ ___10 91______L______0               n               0,OV 13443 1808 15252 1052 14200           0            0           0           0
4 DEC 14462 7463 21925   -_.  1216-._..20709_.      _._9 _....     _0         __O_              0TOTAL 143805 22668 166473 11302 155170           0           0           0           0



( 78/02/20.
GRID ICES IULL CONSUMPTION

WESTEMN COAL EBUZVALENT - 18899 BTU/LBI
vAilC PLAN

---IN-PLANT COISUMPTION---0 1UEL ALLOCA?ED 10 COMMUNITY:-------------- REDuctION
NET FROM

MOAT" SE STEAM  U - PLANT TOTAL ELECT GEN UNIVERSIly 51. MAHYS FAIRVIE• AUGSBURG PTAOLTSIS
(TONS) (TOAS' (TONSI 1TONSI._ CTONSJ (TONS) (TONS) (TONS) 'TON,1

(.

1984
C --- -  ........   1

JAN 14463 7792 22255 1221 21034           0           0            0           0
FEB l 3;28 30.0 16328 1 c51 - 15266 0               0               0               0
'AR 13810 2018 15828 1083 14745           0           0           0           0
.,PR-.-.. 9624 - --.116. 97,7 714 enal                       no                        0                        n
WAY 9337         4 9341 711 8630                       0                       0                        0                        0

JUN 10263 7 10270 „.. 782 9488          -0           0         -0.          0
'JUL 12013 146 12159 917 112•2           0           0           0           0
AUG 12028 313 12341 921 -  11•20          0          0          0          0
SEP 9845 9 9854 750 9104           0           0           0           0
OCT 11656 . 125 .. 11781 ... . ·- 890  - .- 10891 -- 0 0.-·                       0

AOV 13443 1808 15252 1052 14200           0           0           0           0
CEC 14462 7463 21925 1216   _ _ 20709           0           0            0           0

TCTAL 144271 22800 167071 11340 155731           0           0           0           0

L\)0
00 1985

'JAN 14463 7792 22255 1221 21034           0           0            0           0
/EB 12861 2868 15729 - 1024-_ 14706.--   -         0        - - . 0 - .0. -                     0
VAR 13810 2018 15828 1083 14745           0           0           0           0

--APR.. --.-962. 114. 9737 7'5 onni                       n                       n                        0                       0
.AY 9337 4 9341 711 8630                       0                       0                        0                       0

'JUh 10263 7      .10270 -..   -- 782 _. ._9488 ----·0--/ ---.0- ..0- -    0

JUL 12013 146 12159 917 11242           0           0           0           0
AUG 12028 313 12341 ---921. - -11•20--  -:.---·.0 -       *' 0 -.0 -             0
SEP 9845         9 9854 750 9104                     0                     0                     0                     0

----CCT 11656 125 t 1 7 e 1 800 BOAOl           0           0           On
AOV 13443 1808 15252 1052 14200           0           0           0           0
OEC 14462 7463 21925 1216 20709 - 0 -0  0  0

TOTAL 143805 22668 166473 11302 155170           0           0           0           0



1

78/02/20.
GRID :CES IUEL CONSUMPTION

L                                                                 091101' 1
WESTERN COAL EUUIVALENT - 18090 ATU/LB)

---IN-PLANT CONSUMPTION--0    ..............FUEL ALLOCAIED 10 COMMUNITY:---0---0-0-0-0 RE OUC r i-Bi,
NET FROAMOATH SE STEAM U - PLANT TOTAL ELECT GEN UNIVERSITV 51. MARYS FAIRVIEI AUGSBURG PYROLISIS

(TONSI ITONS) ITONS3 ,TONS' (TONS, - ITONS) CIONS) (TONS) (Tohi}C;

0                                                              1981
'JAN 14463 0740 24203 1224 19856 1653 793 677           0
FEB 13006 4384 17390 1 C37 13880 1283 61L 573         0' *AR 14226 3592 17818 111S 13921 1405 676 701            0APR 10826 -296_._11121 B14 1498 -931 _    . 443 .M           OPAY 10259        13 10272 77o 8146 710 348 298           0
JUN 10867 13 10880 _-_ 819 8957 593 291 219           0JUL 12486 207 12692 945 10611 607 302 228           0AUG 12747 503 132.9 966 10778 785 382 339           0SEP 10504        17 10521 791 8595 619 301 215           0€CT 12582- 308 /79A/ Ose 10281 001 __ 432_ -616.- -/2-iAOV 138 l 9 3056 16875 1079 13403 1236 584 572           0CEC 14463 9459 23922 _ _1220 19551   - .. 1635 779 739           0TOTAL 150247 31678 181926 11730 146478 12,6. 5947 5407            0

1982

IJAN 14463 11090 25553 124. 21033 178. 816 677           0FEB -3035 5315 18351 -. ---1052 -- 1•704 - 1385 636 _ 573           0VAR 4296 4493 18789 1133 14744 1518 693 701           0_APR 3,A1 .Ae 11742 ast 9002 Intl •50 /10           0MAY 0810        51 10861 812 8629 772 349 298           0JUN 1469 44 _ 11513- 865- _..9488.--  -- 648_ ..-+191..    _.-- -219 - 0'JUL 3029 395 13424 989 11241 663 303 228           0,UG 319I 802 .13996 -...-- 100•-- 41420 - .___ 850_ 386 .   338           0SEP 1086 47 11133 835 9103 672 308 215           0OCT... 29on 7,5 1371. 984 In890 971 .52 &'A           0AOV 3886 3932 17818 1097 14198 1336 615 572           0CEC 4463 10803 25266 1239 20707 1770 812 739           0TOTAL 174005 38166 192171 12105 15515g 13379 6121 5406           0
--     -    I                                                 -*  --.1        ...,--  .--     -

1983

JAN 14463 1118S 25648 1244 21032 1878 816 677           0FEB 13037 5393 18430 1053 14704 1•64  ._ _ 636 573           0WAR 14301 4577 18878 1134 14744 1606 693 701           0.APR... 11320-----Ilic 1/BOA RS, gnn2 10Al .Sg .70 n--PAY 10848 54 10903 815 8629 811 349 298           0RJUN 11504 47   ....  11551 .-..._..  867   .   _.   9•88 _..  .---.  68• .-.-.... .293 - -219          .0JUL 13054 408 13462 99O 11241 699 303 228           0auo 13223 822 - 14046-_ -1006 ..11•20       _. 896.-.-. 384 -   338           0SEP 11123 49 11172 B38 9103 708 308 215           0nCT-      13015___753-JW-87 'na'n ln21 As, .,A           0*OV 13890 4004 17894 1097 14198 1411 615 572           0i. DEC 14463 - 10900  ._ «25363 1239_ --20707 _ .-1866.__ 812 - -- 739          0TETAL 154242 38676 192918 12125 1551b8 14107 6121 5406           0



70/02/20.
ORID ICLS FULL CONSUMPTION

WESTEHN COAL EQUIVALENT - 180¥0 BTU/Let
c                                                             0911 ON i

--- - ll.- --

-6-ZN-PLANT CONSUMPTION---.- 0.-0-0-0-....0FULL  ALLOCATEDTO COMMUNITY,-------0--00--- REOUCltoh
NET FRo:

MOATH SE STEAM  U - PLANT TOTAL ELECI GEN UNIVERSIly Sl, MARYS FAIRVIE, 86GSBURG PYROLYSIS
CTONS) ITONS) (TONS) (TONS) CTONSI (TONS) (TONS) ITONS) 'Tohil

0
1984

0
JAN -•463 11185 25648 1244 21032 1878 816 677           0
rEB 3504 56rl 19113 1091 15255 1509 656 595           0

C PAR 4301 4577 10878 1134 14744 1606 693 701           0
BPR  -     1320   - -„   · 485_ .11806.-,_ . 851_ 9002- 1081..- ..-459 430- -.-0 ---
PAY 0848 54 10903 815 8629 811 349 298           0
,JUN 1504 47, 11551 B67 9488 - 684 293 210           0
'JUL 3054 408 13462 990 11241 699 303 228           0
AUO 3223 822 14044 1006 11420 896 386 338          0
SEP 1123 49 11172 838 9103 708 308 215           0
CCT 3015 _ -753 13768. _. -907 10890 1023 _ -_452_ _  -_.416-        .--0 -
AOV 3890 4004 17894

-

1097 14198 1411 615 572           0
CEC .4463 10900 25363 - 1239 _- 20707 1866 812 739           0

TCTAL 154708 38895 193603 12163 155719 14152 6141 5428           0

L\D

1985

IJAN 14463 1118S 2Se4B 1244 21032 1878 816 677           0
FEB 13037 5393 ..16430 ._. 1053 - .14704 1•64 636 573    -     0
VAR 14301 4577 1be78 1134 14744 1606 693 701           0
APR-___11320 485 118 nA 8S, 900, In61 .59 .4'n          0
PAY 10848 54 10903 815 8629 811 349 298           0

-·- IJUN 11504 .   .  _. 47 .__._11551_ _861_ 9488--- --·484.-·-_.._._293.-_.-  ..219.-.„.---0.-
'JUL 13054 400. 13462 990 112,1 699 303 228 0.
AUG

'
13223 822 _.__14044 1006 ._--11420 ..„-I _.896 ---...384_._ 338    . _

SEP 11123 49 11172 838 9103 708 308 215           0
OCT_ .13015 'fl 117AR eR'-890-023*--i---Ill6---
NOV 13890 4004 17894 1097 14198 1411 61S 572           0
DEC 14463 10900 _ 25363.-_ -_.1239._ _-20707.. 1866..._ J12 - 739 0

TO,AL 154242 38676 192918 12125 15S 1 SB 14107 6121 5406           0
. -  . -I- -          -  --    ......     ... ...- -I



GRID ICLS IUEL CONSUMPTION
78/02/20.

(
IESTEHN COAL EUUIVALEN1 - (8890 BTW/Let

OPTION 2
-.1. -- ------IN-PLANT CONSUMPTIOk--. ............--FUEL ALLOCAl ED 10 COMMUNITY,---00---,-----0 HEDUCTION

NET
MOAT" SE STEAM  U - PLANT TOTAL ELECT GEN UNIVERSITY Sl. MARTS FAIAVIE• ALGSBURG PYROLYSIS

/ROA

CTONS) ITONSI :TONS) ETONS) (TONS, CTONS) (TONS) ITONS) (TON,10
-.

1 0                                                              1981
JAN 14463 7557 22020 1368 17849 1484 712 607 -2316FEB 12766 2637 ,5403 1152 12098 1118 53; •S8 -20¥11 #AR 13712 1891 15603 1227 11988 1207 581 600 -23 i 6APR 8814-  -- --7-_ 6084 - _.829 6652 728 .-_-344 _331.---.-2241'AV 9071         0 9071 771 7163 594 291 253 -11,5JUb 8627         0 _8627 820 6955 459 225 169 -  -2241JUL 10364 13 10377 eSB 8511 485 241 182 -2316AUG 10843 105 10947 - 992 - . - 8741..   - - 633 308 273 -2316SEP 8268  -       O 8268 792 6607 474 230 164 -2241€CT 10623   -  - -.57 1 Obi_. --_*li 8292 7,9 '.0 --232------12316__*OV 13136 1583 14719 1176 11•95 1059 501 488 -2241DEC 14•55 7284    _._.21139.-.. --- 1363 -17549 1467 _ 699 _ 661 - -2316TCTAL 135142 21192 15633* 12422 123900 10436 5018 4557 -26144

5
1982

JAN 14463 8907 23370 1388 19022 1612 737 611 -2316FEB 12885 3485 16370 ·- .-  1173- - 12920 -- -1217 5S8 502 -20¥1PAR 13957 262e 16585 1256 12807 1315 601 605 -2316APR _ 9380 1'1 94'1 R77 7142 79R 'A, "A -,2.1IAY 9663         0 9063 816 7643 653 296 255 -1195qui 9259 2  - .9262  . --867--- --3483 - . 509 _ -._230 - --172. -.- .2241'JUL 11067        51 11118 1011 ·- 9140 537 2•6 184 -23 i6AUG 11478 -228 - 11706_.- ._.-1042 ----- 9380-- 69• 31• -276 .2316SEP 0883         0 8883 838 7114 523 240 167 -2241CCT 11278 ,/7 11.,A 1821 RA90 794 17n 1,7 .2116*OV 13481    ' 2199 15680 1211 12289 1156 532 492 -2241DEC 14462 8621 _.__23083 1383 18704 1598 733 666 -2316TOTAL 140256 26408 166664 12881 132554 11406 5219 4604 -26144

1983

JA  14463 9002 23465 13BB 19030 1698 737 611 .2316FEB 12892 3558 164.9 1174 12928 - 1287 559 502 •2091*AR 13976 2699 16675 1258 12817 1393 601 606 -2316JPR_. - 942'S 149 9576 876 7161 839 761 "A -2241IAY 9704         0 9704 619 7648 686 296 255 -1195'JUN 9297  ,-    3  _. 9300 - _ 076.. . 7490 _ _ . ._538 .230 --372 - _--,2241'JUL 11102        54
-

11157 1014 9146 566 246 185 -23 i 6AUG 11519 236 ._...11755. ._.....1045 - _-  . 9387 ..  . ...732 314 - .-277.- . _. -2316SEP 8922 0 8922 841 7121 552 240 167 -2241_OCT _- _11323_ -150 11479 102A 8907 R38 371 337 -2316hov 13501 2256 15757 1213 12297 1221 532 493 -2241DEC 14463 8718 _ _ 23180 __.1384_ -.18712_ .__1686 733 _. .666---.-2316TOTAL 140587 26830 167417 12907 132644 12036 5223 4607 -26144



78/02/20.

ORID ICES IULL CONSUMPTION
WESTERN COAL twUlvALENT - 18890 BTW/LeI

oplloN 2

---IN-PLANT CONSUMPTION----    0-0------0.---FUEL ALLOCAl ED TO COMMUNITYI-------------- RtCUCTION
NET                                                                   FAOM

MCATH SE STEAM U - PLANT TOTAL ELECT GEN UNIVERSITY 51, MARYS FAIRVIE• AUOSBURO PYROLISIS

(TONS) CTONS) (TONS) (TONS' CTONSj ITONS) (1 ONS/ (TONS) 110h,3

C
19e•

1 0                                          -I--        -·-  -
JAN 14463 9002 23465 1388 19030 1698 737 611 -2316

FEB 13358 3706 17066 1217 13423 - 1326 576 S: 1 -2166
PAR 13976 2699 16675 1258 12817 1393 601 606 -2316

APR.._ 9425 - . - -1*L - 957. A/A 71 h 1 A,9 16, 1,A -,/41

'AY 9704         0 9704 819 7648 686 296 255 -1195

.JUA 9297 .3 9300 .870...  _... 7490 . -·538.. 23O 172 -2241

VUL 11102 54 11157 1014 9146 566 24b 18S -2316

AUG 11519 236 - 11755.- ---1045 ._...   9387--   . ... 732 - 314 -277 . -2316

SEP 8922         0 8922 841 7121 552 240 167 -2241

CCT 11323 .156 --11470 la,A Ren' A 1A '71 ,17 .,liA

hov 13501 2256 15757 1213 . 12297 1221 532 493 -2241

DEC 14*63 8718 __-23180 138. __..18712- 1686 733 666 -2316

ICTAL 141054 26978 168031 12950 133139 12076 5240 4626 -26218

N                                                                      --

ts
1985

JAN 14463 9002 23465 1388 19030 1698 737 611 -2316

FEB 12892 3558 16449 _.  . -    1174 _ - 12928 1287 . 559 502 - -20¥1
VAR 13976 2699 16675 1258 12817 1393 601 606 -2316

_APR . ..9425 1a9 9S7* R76 71 1 R,9 'A, "A .22.1

,AY 9704         0 9704 819 7648 686 296 255 -1195
WUN 9297    --       _   3  -  - 9300 _._ 870.- _7*90-- .--..538_ --230 --------172... --2241--
1.IUL 11102 54 11157 . 1014 9146 566 246. 185 -2316

AUO 11519 236 _.-11755_ -1045 ._9387---- -732 --- - 31• ---. -277 ..2316

SEP 8922 0 8922 B 41 7121 552 240 167 -2241

<CT- -11323 - 1S6 11*70 1026 Rqny A,A 1'1 3'7 .
-?,i 

AOV 13501 2256 15757 1213 12297 1221 532 493 -2241

CEC 14463 8718 _.23180 -.-1384 ._......18712-- .- ---1686 . ...133 .. .666 -2316

TOTAL 140587 26830 167417 12907 132644 12036 5223. 4607 -2614.



<                                                                                                                           78/02/20.
OHID ZCES ,ULL CONSUMPTION

•LiTERN COAL tvulvALEN1 - (Bego BTU'Le,
C                                                                 Ovitok 3

-

*.-.0-IN-PLANT   CONSUMPTION----             -------0---0--i,UEL -ALL.(EA !-*6--¥B   CCM-MuN I Ti:-----i-----0-.--     -    1ttouc I IONNET FROAMOATH SE STEAM U - PLANT TOTAL ELECT GEN UNIVERSITY 51. MARIS FAIRVIE• *UOSBURO PTROLISIS
(TONSI (TONS) CTONSI . .CTONS) CTONS) (TONS' (IONS) .. (TONS' 110ADI(.

19810
#Ah 14463 7B65 22328 1509 17994 1496 716 612 -2316FEd 12777 2759 15536 1225 121•s 1122 539 500 -20¥1i .AR 13725 1969 15694 1276 12024 1210 593 601 -2316&pB 8840        75 8915 6DB 6054 728 344 33t -12•1'AY 9146 0 9166 e.. 716• 594 291 2S3 -1105JUN 8733 0 8733 923 6957 459 225 169 -22•1·JUL 10522        19 10541 1118 8S 15 485 241 182 -2316AUG 10991 131 11122 1101     _ 8747 63• 308 273 -2316SEP 8391 0 8391 912 6610 474 231 164 -22•1CCT 10672 _ 58 _10729._ -_1024_. __...8296 ---729 -_.-_.. 349._ 333 _-2316 _AOV 13164 1661 10825 1245 11526 1062 502 4B9 -2241DEC „ 14456 7565 22021---- 14US   _._ 17608 - - 1•78. _-_ 704 666 -2316TCTAL 135880 22102 157982 13579 124324 10472 5036 •572 -261•4

CO
1982

WAN 14463 9255 23718 1538 19193 1627 7.4 616 -2316FEB 12891 3635 16526    .     - 1252 - 12986 1223 561 504 -. -20'lVAR 13966 2730 16695 1308 128b7 1320 603 607 -2316_APR _---9406_ -4.9 -- 9544 gle) 7145 79A 'A, 316 -22•1PAV 9742 0 9742 893 7645 653 296 255 -1195•JUN 9371 . 3 .     9374-- -.-977 .-_-. 7486-- 509.- - -230 - --172 - -2241'JUL 11225 68 11293 1181 9145 537 2•6 185 ·-23 i6AUG 11621 -212.  ----11894_  __- 1220 ..... 9388.- -----695 - - J14  - _ .277 - -23i6SEP 9013 0 9013 965 7117 523 240 167 -2241-     CT-.--1132.  -   - -  . 1 9 1,4.A 'n'A Rqn) 7 e< '71 ,,, -„ih
 OV 13500 2304 15804 1285 12332 1160 534 494 -2241CEC 14463 8941 -  23404 -.--. --.1514 -  18868 ---    -- 1612 . 739 671 -2316TOTAL 140986 27516 168502 14113 133076 11452 5240 4621 ·-26144

...... .- --

1983

VAN 14463 9352 23015 1539 19202 1713 744 616 -2316FEB 12898 3710 16608 _ 1253 -- 12995... --.    1293 .   - · .562 505 -2091*AR 13985 2802 16787 1310 t 2868 1398 603 608 -2316'PR___. 9•52- -.157_ ___9609 90A 716/ Rle 161 1,A .241_'PAY 9783 0 9783 895 7650 686 296 255 -1195IJUN 9409 3 9413 .- . 980.._-._.._7493.._   ._._538  .-- . 230 172.- -22•1
'JUL 11259 73 11331 1183 9151 567 246 185 ·-2316AUG 11662 _ 281 .-.11943 _ 1223 9396 _733 -  - - - -  31•- 177. -    .2316c ·SEP 9052 0 9052 968 7124 552 240 167 -2241-OCI-.11369- 17B 11519 10"1 891, R]A 171 117 ..23ibBOV 13520 2362 15882 1287 123.1 1226 53• .94 -2241,  _ _ ·DEC 14•63 9041 -_ 23506 _ 1515 ..-18877- --1701- 740 571-----,2316TOTAL 141314 27951 169265 14140 133172 12085 5244 4625 -2614.



C                                                                                                                                  78/02.20.
OHIO ICES FUEL CUNSUMPTION

r                                         IESTERN COAL EUUIVALENI - 18890 BTU/LB)
0/110N 3

---IN-PLANT CONSUMPTION----    ---------0----FUEL ALLOCAl ED TO COMMUNITYI----0--------- R L DUC 1 1 OA

l NET ....
FRGA

MOATH  SE STEAM  U - PLANT TOTAL ELECT GEN  UNIVERSITY  ·Sl• MARIS FAIRVIE• BUGSBURG PVROLISIS
(TONS) lioNs) (TONS) ETONA CTONSD (TONS) . . .,  1 TONS 3 'TONS) 110h21

(

198•
0

IJAN 14463 9352 23815 1539 19202 1713 7.4 616 -2316
FEB 1336• 386• 17228 4299 13•94 1333 579 524 -2:.6

' PAR 13985 2802 16787 1310 12868 1398 603 608 -2316
*PR . 9•52 - ./151 96.9 9 Oh 7tbA A]9 .61 -336- -'_-2241
VAY 9783 0 9783 895 7650 686 296 255 -1195
JUN 9409              3         9413     -- _..960 - 7493.--.- -.538.-_ 230 172 -2241
·JUL 11259 73 11331 1183 9151 567 246 185 -2316
AUG 11662 281 11943 1223 . 9396 --.     - 133 314 277 -2316
SEP 9052         0 9052 968 7124 552 240 167 -2241
CCT 11369 -- -.170 -11539 -1081-- _8911.- _-_..838 ....311- 337_ _    _.-2316
NOV 13520 2362 15882 1287 12341   - · 1226 534 494 -2241
DEC 14463 9041 23504 - - 1515 /B877 1701 740 671 -2316

TCTAL 141781 28105 169886 14185 133671 12125 5261 4644 -26218

l\)
0

1985

VAN 14463 9352 23815 1539 19202 1713 7•4 616 -2316
FEB 12898 3710    -.16608.-_ .-1253.-- 129,5 1293 562 .-SOS -20¥1
VAR 13985 2802 16787 1310 12668 1398 603 608 -2316
JPR_ 9652 1*7 9609 9OA 716A Ale 'A, I,A -2241
PAY 9783         0 9783 895 7650 686 296 2SS -1195
'JUh 94O 9 3--. --9413-- 980 -7/93-- --538 _ -230 --172 -2241
'JUL 11259 73 11331 1183 9151 567 2•6 185 -23 i6
AUO 11662 281.- -_11943._..-_1223 - -- 9396     --.. 733 .31• 277 -2316
SEP 9052         0 9052 968 7124 552 2.0 167 -2241

.__ CCT._._11369 'in 11519 /nal R911 R]R 171 117 -2316
hov 13520 2362 15882 1287 12341 1226 534 494 -2241
OEC 14•63 9041 -23504._...- 1515--_ _ 18877 . -_- . 1701 740 671 -2316

TCIAL 141314 27951 169265 14140 133172 12085 5244 4625 -26144



GRID ICES fULL CONSUMPTION
78/02/20.

IESTERN COAL EMUJVALENT - (8890 STU/LBI
ANNUAL SUMMARY

---IN-PLANT CONSUMPTION---0   ---0-0--------FUEL ALLOCATED TO COMMUNITY:-------------- RL60ClidNNET
VEAR SE STEAM  U - PLANT TOTAL ELECT OEN UNIVERSITY Sl• MARYS FAIRVIE, AUGSBURG PYROLTSIS

FHOM

(TONSI ITONS) CIONSI (TONS) (TONS) CTONS) (TONS) (TONS) lioNEl(

C                                                           BASIC PLAN .
1981 139290 18087 157377 10888 1*6409 0           0           0           0( 1982 143805 22668 166473 11302 155170           0           0           0           01983 143805 .- -22668._ -Ili6641/ 11,0, 145170            n           n           n            o198. 144271 22800 167071 11340      155731            0           0           0            01985 143805 22668 166473 11302 155170            0           0           0            0

OPTION  1
-.  -

1981 150247 31678 181926 11730 146478 12364 5947 5407           01982 154005 38166 192171 --12105 1 S51 S9 13379 6121 5406-          O
th

1983 154242 3B676 192918 12125 1551 S8 14107 6121 5406            01984 154708 ._ -_38895 19760' 1'1A) 154710 14147  1•1 51,8            01985 154242 38676 192918 12125 15S 1 S8 14107 6121 5406            0

OPT'ON ,

1981 13S 142 21192 15633•._ _.-12422 - --123900
1982 140256 26468 l 6D664 12881 13255*

-  10638_-_ -5018_ •557 _ -26144
11406 5219 4604 0261/41983 140587 -26830 ._..167417 _._.- 129b7 132644 12036 -_. - 5223 •607 •261441984 141054 26978 168031 12950 133139 12076 5240 4626 -262181g85 160SA' 2 a,n lA7.17 12907 1326•A 1201A S22, A.07 -261••

OPTION 3

1981 135880 22102 157982 13579 124324 10472 5036 4572 -261441982 140986 27516 168502 14113 - 133076 11452 5240 4621 '-261441g83 141314 27951 169265 14140 133172 12085 5244 4625 -26144198. 141781 28105 169886 - 14185 133671 12125 5261 4644 -262181985 141314 27951 169265 14140 133172 12085 52•4 4625 -26144



4 78.02/20.
GRID ICES FUEL CONSUMPTION

f.
WESTERN COAL EQUIVALENT - 18890 BTW/LUI

OPTION SU/MARY BY MONTW

---IN-PLANT CONSUMPTIONITONSI.-- .--FUEL ALLOCAILD TU ELECT GEN--
BASIC OPTION OPTION OPTIob BASIC OPTION OPTION OPTION

MOATH PLAN      1        2        3        PLAN      1         2        3

1 e81

1 0 VAh 21061 24203 22020 22328 1203 1224 1368 1509
FEB 14286 17390 15403 15536 1004 1037 1152 1225
VAP 14977 17818 15603 15694 1054 111S 1227 1276
APR 9196 11123 8884 8915 697 814 829 858
,AY 8 e 18 10212 907' 91 AA 872 77n 771 A.I
·JUN 9696 10880 8627 8733 739 819 820 923
'JUL 11483 12692 10377 10541 .  . 872 -- 945 958 1118
AUG 11656 13249 10947 11122 878 966 992 1161
SEP 9304 10521 8268 8391   -  . 709 _.- 791 792 912
CCT 11126 12981 10675 10729 845 950 ¥73 1024
AOV 1442• 16875 34719 ...14825...--_1020.  ..1079__._1176.  -1265 -.._
CEC 20750 23922 21739 22021 1197 1220 1363 1•85

TCTAL 151377 181926 156334 157982_ 10088 .  11730_ ._.12122 13579

1982

(33        -.-
'JAN 22255 25553 23370 23718 1221 1244 1388 1538
FEB 15729 18351 16370 16526_._.-. -1024 - 1052 ..1173 1252
FAR 15828 18789 16S85 16695 1063 1133 1256 1308
APR 9737 11752 9521 9555 .... 735.- - 851 /72 903
WAY 9341 10861 9663 97/2 711 812 816 893
'JUN 10270. 11513 9262 -911• .R, R64 B67 077
JUL 12159 13424 1111B 11293 917 989 1011 1181
AUG 12341 13996 11706 ._-11894_._. ___ 921 3004_.  -1042..._. _1220
SEP 9854 11133 8883 9013 750 835 838 965
OCT 11781 13714 11424 - 1148• .- 890 985 -1023 1078
hOV 15252 17818 15680 15804 1052 1097 . 1211 1285
CEC 21925 .25266 ._-21083 -__2340• 121A 1,]9 130, 141.

TCTAL 166473 192171 166664 168502 11302 12105 12881 14113

1983

JAN .22255 _25648 .__23464 23815 1221 124a 1/AR /4,9
FEB 15729 18430 16449 16608 1024 1053 1174 1253
VAR 15828 18878 16675 16787 1083 - 1134_ 12S8 1310
'PR 9737 11806 9574 9609 735 853 /76 906
PAY 9341 10903 9704 9783 - 711 - 815 - illq- .--895
·JUN 10270 115S 1 9300 9413 782 867 870 980
·JUL_.12159. 13462_ 11157 11331 917 990 101A Il 83

*UO 12341 14044 11755 11943 921 1006 1045 1223
SEP 98 S* 11172 _ 8922 9052... -SO .. 838 -  841- - .- 968
CCT 11781 13768 11479 11539 890 9•7 1026 1081
AOV 15252 17894 15757 _ -15882 1052 1097 1213- 1287
DEC 21925 25363 23180 23504 1216 1239 1384 1S 15

TUAL 166473 . 19291L .161411_ _1892# 5 11302 12124 12907 14140



(                                                                                                                                  78/02/20.GRID ICES FUEL CONSUMPTION
(                    ·               OPTZON SUNMARY BY MONTH

WESTERN COAL EQUIVALENT - 16890 BTU/Let

---IN-PLANT CONSUMPTIONETONS).-- ---FUEL ALLOCAIED TO ELECT GEN--BASIC OPTION OPTION OPTIOA BASIC OPTION 0Pl ION OPTIONMCATH PLAN      1        2        3        PLAN      1        2        3
C

196* _
C jAN 22255 25648 23•6S 23815 1221 124/ 1388 1539FEB 16328 19115 17064 1718 1061 1091 1217 1299VAR :5828 18878 166:3 1678, 1083 1134 1258 1310APR 9737 11806 9574 9609 735 8b3 876 906'AY 9341 10903..--- 970-. 978' ,13 8 l5 B 1e 895_JUN 10270 115S 1 9300 9413 782 B67 870 980·JUL 12159 13462 11157 11331 917 990 101. 11 B3 UO 12341 14044 11755 119.3 w21 1006 1045 1223SEP 925. 11172 8922 9052 750 838 e.1 968CCT 1 l 7 B 1 13768 11•79 11539 890 9U7 1026 1081AOV _15252 17894 -  15757 ___ .15882._. __1052_.._1097 -1211--_1287DEC 21925 25363 23180 23504 1216 1239 1384 151STCTAL 167071 193603 168031 . 169086 _ _ _11340 12103 -12950 14105

1985

ts      --jak 22255 25648 23465 23815 1221 12•4 1388 1539FEB 15729 18430 16449 -16608 -102• -1053  _- 1174 1253.AR 15028 18878 16675 16787 1083 1134 1258 1310APR 9737 11806 9574 .  9609- - 735 - 853 - _.   076 - 906_.AV 9341 10903 9704 9783 711 815 819 895JUN 10270 11551-.330*___341 1 7A, BAY 970 gRO
JUL 12159 13462 11157 11331 917 990 1014 1183AUG 12341 14044 11755 - 11943- _921.--_1006 --...1045 -1223SEP 9854 11172 8922 9052 750 838 841 968OCT 11781 13768 --11/79 11539  - -  - - 890  -- 987 1026 - 1081MOV 15252 17894 15757 15882 1052 1097 1213 1287DEC 21925 'CIA' 21"n ,/50• 1,16 17'9 1;GA 1914TCTAL 166473 19291/ 167417 169265 11302 12125 12.907 14140



78/02/20.

GRID ICES FUEL CONSUMPTION
 ESTERN COAL EQUIVALENT - 18090 BTU/LUI

091 ION SUMMART HY YEAR

---1N-PLANT CONSUMPTIONITONSI.-- ---FUEL ALLOCAltD 10 EL CT OEN--
BASIC OPTIOA OPTION OPTION BASIC OPTION OPTION OPTION

YEAR  PL*N      1        2        3        PLAN      1        2        3

(
1981 157377 181926 156334 157982 -10008_ _11730 __12921_ . 13579
1982 166473 192171 166664 368502 11302 12105 12881 14113

' 0     1983 166473 192918 167417 169265 11302 12125 12¥07 14140
1984 167071 193603 168031 169886 11340 12103 12950 14185
1985 :66473 192118 167417 16926. 113JZ 12125 12,07 :4140

t\D 



GRID ICES TRANSPONTATION SCENARIO
78/02/20.

/                                                              BASIC-PLAN
MONTY UNIT TRAINS COAL TRUCKS -ASM. IRUCKS.-_- ASM IHUCKS SOLID WASTE TO PPLS ___SLAO TRULKSTO ipPLS. TO ST. PAUL FROM MPLS. FROM Sl• PAUL MC MUN TCl AL FROM MPLS(3500 TONI (20 TOA) 110 TON) (14 TON) Clo TON) 114 TOh) (7 TON) 120 TON) 110 TON) 114 TOh)

1961
-    -

JAA        11 332 211 150        67       48        0        0     0         0        010 FEB         6 244 1•9 106 49       35        0        0     0         0        0

-- -.

                        0 150 107        48       34        0        0     0         0        092 63 2 9- *1        0        0     0         0        0M V         3          151          88 63 30       21        0        0     0         0        0Jth_ I.- -__.6 190 97 69        38       2,        0        0     0         0        0JLL         4 201 115 82 40       29        0        0     0         0        0AUG         5 204 117- _._83     ..____  41.--. .29 .0. -0   0     0    -0SEP         3          142          93       66        28       20        0        0     0         0        0OCT         5         189 _ Jll- -  79 . -.3B_ -_.- -27 -0.- 0 0 0 --               0NOV         5 259 1•4 103 52 J7        0        0     0         0        0- DEC- -8.- 341 'a, t6R 69 40                 n                 0           0                   0                 uTODL 63 2639 1574 1122 529 377        0        0     0         0        0

                                                        
              - 1982

0              - ..th
- 8- _ _3 3 1_ _ - _ 71 1*9 Al       .8        n        n     n         o        nFEB         6 244 157 112 .9       35        0        0     0         0        0

APR
239 -

1:; --113 - 48    -_.--.34                   0                   0            0                      0                   04 70 29       21        0        0     0         0        0MAY         3         151          93       67        30  -    21        0      - 0 0 0       0JUA         4 190 103 73 38       27        0        0     0         0        0-JLL                   5 '01 1'3 R, .n 20        0        On         OnAUG         5 204 123 88        41       29        0        0     0         0        0SEP         3     - 141 - 99 --70--_/_28__-0 __.    -4 _ -O-/.--0--OCT         5 190 118 84 38               27                 0                 0           0                   0                 0NOV           6          -259_.---- 153.._.-109._.  _-_52. .___37.- - 0 0   - -0      --  -0-   ..      0-OEC         8 343 21g 157 69       49        0        0     0         0        0TOTAL - -63-- 'A.0 16AS 11Ae #29 177        0        0     n         n        n

1Y83
JAA         8         333         223      159        67       48        0        0     0         0        0FIB - -  4. - ,4. 157 11P .9       34        n        n     8         0        8MAR         6 239 158 113 48       34        0        0     0         0        0'.      APR          3           145  .. ..   .   97-- _.- _70 ----  29.  .- - il.- . .0 0      0. -. - 0 .0MAY 4 151          93       67        30       21        0        0     0         0        0JUA            4           ..190..._ -._._103 _ ___.73.  _.._  38   .-- 27_ _.     .0.          0    . 0 0..-           01

-               :             m             t:: 87
40       29        0        0     0         0        0RA 41       20        0        0.0         0        0SEF         4          141          99       70        28       20        0        0     0         0        01 OCT           4           .190---.-. .118.- 84    -- ._   _1 8 _._  .    27 --..  .0            .    0           0 _ 0.       0NOV         6 259 153 :109        52       37        0        0     0         0        0OEC           8 343._.- 210 157 _      6 9_           49  -            0               0          0                 0               0(    TOTAL 62 2640 1665 1189 529 377        0        0     0         0        0



i                                                                                                                            78/02/20.
GRID ICES TRANSPOHTATION SCENARIO

WASIC-PLAN

MONTY UNIT TRAINS  COAL TRUCKS ASM..TRUCKS-__ ASH 1 HUCKS .. SOLID hASTE TO •FLS .._ _ . SLAG lAUCKS

TO MPLS• 10 51. PAUL FHOM MPLS. FROM St. PAUL       MC *UN 1(1 AL FROM MPLS

(3500 TON) 120 TOh) 110 ION) (14 TONI flo TONI (14 loh)  17 TON) 120 TON) (10 TOA, 114 10ht

C                                                             19".

JAA         9 333 223 159 67       48        0        0     0         0        0

io FEB         6 253 163 117       51       36       0       0     0        0       0

MAR         6 239 158 113 48 34        0        0     0         0        0

APR         3         145          97       70        29       41        0        0  
   0         0        0

'MAY         4         151          93       67        30       21        0        
0     0          0        0

JUA _-__ 4....__--190 _103- 73 38 2,        0        0     0         0        0

JUL 200 122       87 40 29        0        0     0         0        0

AUG         5 205 123 88 41. 2 9_ .        0.0        00             0

SEP         4         141          99       70        28       LO        0        0     0
         0        0

OCT         4         190 118 - - 84 38 __ _ 27 _ - 0 0            0                      0                   0

NOV         6 259 153 109 52       37        0        0     0         0        0

DEC - -8 -343. . _ _Zle_  . _157_ 69 --39
TOTAL 63 26•9 1671 119• 531 378        0        0     0         0        0

1985

8          - .JAA ._ _ .9 333 223 159 67 .R        0        0     0         0        0

0               FEB        5 24• 157 112 49       35        0        0     0         0        0

MAR         6 239 158. _ .113._ 46 . .  3. .            0              0         0                0              0

APE         4         145          97       70        29       21        0        0     0    
     0        0

MAY        3        150 _ ..93__.__.47.-- _.  30_._.__21 - -2- -  0- .0.- - I ..0 -9.

JUA         5 190 103       73        38       27        0        0     0         0        0

JLL I.- a 'Al ,22 A7 40 20        n        n     n         R        o

AUS         5 205 123       88        41       29        0        0     0          0        0

SEF J .- _..141 ---- -99 -30.- --21-_ _20.    n    . .0- .-0-- -D

OCT         5 190 118 84 38       27        0        0     0         0        0

NOV           6 .._259 . 153   .._   109  ...- .52 -   _ .37 ..D - - 0    .- 0.  .-       0        .  0.

DEC         8 343 219 157 69 49                 0                 0           0                   0                 0

_YOTAL_-._. _ 63 'Aln' 1665 11 R9 429 117        n        n     n         n        n



C                                                                                                                                  78/02/20.
GR10 ICES TRANSPUNTATION SCENARIO

OPTIWN 1
*

MONTh UNIT  TRAINS    COAL  TRUCKS-JSILIRUCKS _ _ ._ ASH.THUCKS SOLID hASIE TO -PRLS SLAG TRUCKS
TO *PLS• 10 ST. PAUL FROM MPLS. FROM 51. PAUL      MC MUN TCl AL FROM MPLS
(3500 TON) :20 TON) 110 TON)- 114-TOI)   110 TON)-ill ION)   17 TON   EZO TON) NO TON' (14 TON'

( 1981

JAA        12 335 242 173        67       48        0         0     0         0        0
' 0    FEB        6 247 174 . 12• 49       35        0        0     0         0        0

MAR         ; 241 178 137 48               35                 0                 0          .0                   0                 0

APE         4 147 111 79 TY       41        0        0     0         2        6
MAV          4        . 152 103 73 30       22        0        0     0         0        0

- . JUA- .- ./_. -.---.191 109 'R :IA         27          0          n      a           O   _- 0....
JUL         5 203 127       91        41       29        0        0     0         0        0
AUG         5 206 -132 95 •1  9       8      .0    0        0       0
SEP         3 143 105 75        29       20        0        0     0         0        0
OCT         5         191 130 93 - 38 27 0             .0                         0                      0

NOV         6 261 16g 121        52       37        0         0     0         0        0
DEC 2.  -  -  9     ---_ 346 -230 _ _11- --J' .40                 noe                   n                 n

TOTAL        70 2663 1B 1g 1300 531 379        0        0     0         0        0
.. --.- -

-- 1982N
12                  ... AL-... ...Jo . .- Ilh P46 :R'        Al       '9        n        o     n         n        a

FEB         6 246 leI 131 49       35        0        0     0         0        0
MAR         7 262 --188 - .13•  --   ·     -48- -.35 .-- 0- -0 0 -0-      0
APR         4 147 118 84        29       21        0        0     0         0        0
MAY        4        151 --- -.-10* 78  -  - - - --30-.--22.  --·  -0   -.--.·--0     - .   0 - 0 -- 0
JUA         4 192 115       82        38       27        0        0     0         0        0

....  Jul--  · -5 '0, 11. CA Al       29        n        O     0         n        n
AUG         6 206 140 100        41       29 0 0    0       0      0
SEP 4         -  -   -143 -  - _ _.-111-- . .0

OCT         5 191 137 98 38       27        0        0     0         0        0
NOV               6             -261.- -. ...179 127 52 . 37 - 0 . . 0 0 0 0
DEC         9 346 253 180        69       49        0        0     0         0        0

TOTAL .- -       70 '664 19,1 1]71 4,1 ,70        n        On         no

- I---....-   ....

19B3

c     JAA        10 335 256
---

183        67       -8        0        0     0         0        0
FEB._  _    A  67 l 84 /1, .9 3.        n        o     n         on
MAR         7 242 189 135        48       35        0        0     0         0        0

C     APR         4       - 146 .._118.-.-·-.84.-... -29 0-  0
MAY         4 152 109 78        30       22        0        0     0         0        0
JUA         5 192 . 116. ----·  -83  -_. .-  38    _.  .-27.-    .---O.--  .-.-.·  O.     ---2  -               0                 0

(     JLL         5 202 135 96        41       29        0        0     0         0        0
AUG    - - - -5 'OA l.n lan /1        20         On      0          0      _.0-_
SEF         4 143 112       80        29       20        0        0     0         0        0

( OCT                   5 391 - -138.-·.- 98 -..._.... 30--- - 27
NOV         7 261 170 128        52       37        0        0     0         0        0
DEC         9 346 254 .„_ 181 ._ 69 49       0        0     0        0.      0

TOTAL        71 2663 1930 l 37e 531 379        0        0     0         0        0



( 78/02/20.
ORID ICES TRANSPORTATION SCENARIO

OPTIUN 1C
MONTD•   UNIT  TRAINS   COAL TRUCKS       AS#_1RUCKS_  _-   ASH.1*UCKS-_. - SOLID IASTE TO *FLS         SLAe IRVIKS

TO *PLS• To ST. PAUL FROM MPLS. FROM Sl. PAUL     IC NUA TCl AL FRO/ MPLS
13500 TONI 120 TOht 110 TON' ill 10.i  '10 TOW lilI loW  (7 YON' 120 TON' 110 TON) 114 10hl

C                                                            1984

JAA         9 336 2S* 183        67       48        0        0     0         0        0
0    FEB         7 256 191 137        51       37        0        0     0         0        0

MAR         7 241 leg 135 48       35        0        0     0         0        0
APR         4 147 118 84         29       i:         C         0     0          0         0
MAY          4 152 109 78        30       22        0        0     0         0        0
JUA _ .- 101 14 Al 3. 2,        0        0     0         0        0
JUL         5 203 135 96        41       29        0        0     0         0        0
A66         5 206 - _. 1.0 100 - •1 29 + -- . 0 00 0 0
SEF         4 143 112 eo 29       20        0        0     0         0        0
OCT         6 191 -    138 -. - 98 -38._ *.-27 0 0-0   0   0
NOV         6 261 179 128        52       37        0        0     0         0        0
DEC.     9   - 346 254 IR/ 69 40 - 0--- --0 --I-..

TOTAL        70 2673 1937 1383 533 301         0         0     0         "0         0

1985
l\D
le                   _ JAA . 10-I- - 13A ,4* ill 67 .8        B        n     B         no
N                        FEE         6 246 18. 132 49             35               0               0         0                 0               0

MAR         7 242 189 - -  -135 . _      - 48 -3 5 0     0   0      0     0
APR          4 146 lie 8• 29 itt:0                 0           0                   0                 0

MAY         4 152 _. 109 -7 8- - . .3 0 2 2 0             0        0              0             0
JUA         5 192 116 83 38       27        0        0     0         0        0
ALL-.      -- 5--- ,n, 1,5      -Ob        .1       29        0        0     0         0        n
AUG         5 206 140 100        41       29        0        0     0         0        0
SEP         4         143 - 112  -----80--.-/9--   - -20-·    --0-             ..0   ....0 -- .--·-0 0

OCT         5 191 138 98 38       27         0         0     0          0         0
NOV        6        161 - -170---128 .--- /--52 -3 7   '-   -I  -  0   -         .   0           0      - - - -    0  /.             0
DEC        10 346 254 181 69       49        0        0     0         0        0

TOIAL   --I--'-11  - - -i. 2, h. 19'0 11'R 41' ,7a 0 0    0        n       n

l

„.



URID ICES TRANSPOWTATION SCENAHIO
78/02/20.

C OPTIUN 2

MONTI UNIT TRAINS   COAL TRUCKS__  ASM TRUCKS  .     _   ASM TMVCKS SOLID_NASTE.TO IPOS _ SLAG TRUCKS .._ STORED COAL-TONSTO ·PPLS• TO ST. PAUL FROM MPLS. /NOM St• PAYL MC Muk TCl AL FROP MPLS LAST DAT OF MONTHI3500 TON, (20 Tobl_._ 110 TON   114 TONI 110 TON) 114 loh, <7 TONI.420 TON) 110 TON)  114 TONI MPLS.  ST. PAUL

0 1981

JAA        11 338 220 157 68 48 350 81 435 82 68-22319 399940    FEB        6 249 15* 110        50       36      320       73   393        70 53 22936 39991MAR         6 2.0 156 111 47       35      354       81 435 82       58 23453 39988AFR         3         149          89       63 30 . 21 343 78 421        79 57 22089 39999c     MAY         4         153          91       65        31       22      354       81   435        82 58 23958 39996Joh._ - ..3  -__._-193          86 a2 39 29 343 --78_.421-_.--79 57___ 21971_____39989-JLL         5 204 104       74        01 29 354       81   435        82 58 25014 39980AUG         4 208 ___ 109 - 78        42       30 354 81 435 82 58 23907 39980SEP         3         145          83       59        29       21      343       78   421        79       57 23239 39994OCT         4 192 -- 107 76 . -- 38 - 27 354   -.   el 435 82 58 22724 39985NCV ·6 263 147 105 53 38 343 78 421 79 57 23745 39989OKC _ 1.__-_349 217 1SS 70       So 354 11-435-- -._02_ __  _.56  _ 2302-._ 39993 __TOTAL        63 2687 15e, 1115 540 lus 4170 952 5122 96• 687 23026 39993
1-.- .--.-.    ------ -     --......i-

M                                                                                                                                                                        -   1982.-
8              JAA . . _O '-1/ 23& 1 , 68 .m 'fa .t .3S 82 51-__2439k 19987__FEB 6 249 168 117        50       36      320       73   393 74 53 24046 39984MAS        6       244 - .. .-_166-_......118_  _ . 09__..___35.__ 354       81 435 82       58 23581 39981AP'         4 149 95 68 30 21

' 343       78   421        79       57 25081 39992MAY         3 153 97 --..-- 69   ...-.-31-1.- -.-   22.-   -  35• -          81     •35   .         82 58 22858 39989JDA         4         193          93       66        39       28      343       78   421        79 57 23736 39982JUL - -4 .*-- 'a< P,1 79 .i 20 'Ca       Al .19 82 58 .  ..  22518...__39993 .-A66 5 208 117 84        42       30      35•       el 435 82       58 24152 39993SEP         3 --144 -lag -63.- -29- - ..21 ----. -361 -78 421OCT         5 193 114 82 38       27      354       81   435        82 58 25105 39998
79       57 22889 39987

NOV              6            -262-.. . _-.151--.- 42.  ---- _. 53 - - 38 --_ 343   -  .78.  421       79 57 25185 39982DEC         8         349 231 165        70       SO      354       81   435       82 58 23122 39986JOT/6..._ _.63 'A87 166R tion 4.a 125 .17n 95, 51" g6. 687__ _.21122 .. 39986_-

1983

JAh         9 338 23-5-- - 168 68  48 354  81 435  82  58 26397 39980FIE-.            A 25" '6A /17 50 3A ]in 71 391 7•         DJ     _23940  _.-39997MAR         6 244 1e7 119        49       35      354       81   435        82 58 23393 39995APR         4         140 _ 96.    _.  __ 68__ 30       21      343       78   421 .      79       57 24858 39985MAY         3         153          97       69        31       22      354       81   435 82 58 22594 39983JUA         4 194 ---  93 - 66        39       28 343 78 421 79 _      57 23414 39995JLL         4 204 112       BO        41 29 354       81 435 82       58 22178 39986AUG.  _. --5 70" 1ln A. 42       30 346 At  _ 434 82 Sa 21763 19986SEP         3         144          89       64        29       21      343 78 421        79 57 22461 39980OCT                 5           : 193.----_.-115----Ji 18.-   ---/  27 -- 354 81 435 82 50 24622 -  .39991Ncy         6 263 158 113 53       38      343       78 421 79       57 24605 39996DEC.         8 349 __ 232 166. _ 70 -' 50 354 81 435 82      58  .. 22445 39999TOTAL / 63 '

2688 1676 1196 540 3B5 4170 952 5122 96. 687 22•45 39999



18/02/20.
0RlD XCES TRANSPOWTATION SCENARIO

C-

UPTiON 2

MON14 UNIT TRAINS COAL TALCKS ASH_TRUCKS ____  ASH  JHUCKS  - - -    SOLID  DASTE  TO  IPLS __ _. SLAU TRULKS STORED COAL-TONS
TO ,/PLS• 10 ST. PAUL FROM MPLS. FROM St. PAUL MC MUN ICiAL FROM MPLS LAST DAT OF MONTH
13500 TON) t20 TOA) (10 TON) 114 TONI (10 ION) 114 1Oh) 17 TONI (20 ION) 110 Tohi (14 ION) MPLS. ST. PAUL

'0 19//

JAA         9 33-8 235 168 68 48 35•       81 435 82 58 23720 39994
0    FEe        6 258 171--. 122_ 52 37 332       75   407        77 55 22496 39989

MAR         6 244 167 119 49       35 354 01 435 82 56 21941 -
'

39986
APR         4         149          96       68        30       21 343 78 421        79       57 23387 39997
MA¥         4         153          97       69        31       22      35•       81   435        82 58 24623 39994
JUA_ _ -3.- 193          91 66 39 2R 343 7L _421 33-_--_.57  - 21963. _39987
JUL         5 205 112       80        41 29 354       81 435 82 58 24206 39998
AUG         4 208 118 42       30 354 81 435 82 58 22291 39998

SEP         4         144          89                29       21      343       78   421        79

57 2.489 39992
OCT         6 192 -115 - 36 27 354       81 435 82       58 23171 39983
NCV         6 263 158 53 38      343       78 421 79 57 23154 39987
DEC... 9_....._.349. AL-66-:-JO 50-/_354_ 81_ 435 -.___.82 .-_ 58 __24493. _ 39991

TOTAL 64 2696 1683 1201 542 366 4182 954 5136 967 689 24493 39991
- .i .i ...-,-I. --1.-

1985.._
L\D

32                 JU         A 1/R "S 1 R 68 4A 154 R, 435 R' 58 22269_-_39985
FEB         6 249 164 117 SO       36      320       73 393 74 53 21839 39982
MAR        7 .245 .-167 ........119 49.          35         354           81 435 82 58 24764 39999
APR         3         148          96       68        30       21 343 78 421 79       57 22730 39990
MAY         4       .  153.- . - 97 -·---.   69  --  .   - .31 -._..._22.- -356 - _ 81 435 - 82 58       _ - 23966 39987
JUA         4         193          93 66 39       28 343 78 421 79       57 24806 39980

--ILL.   --- ......4 - ,ni 112 An        41 20 15*       Al 434 87 58 11549-_..39991
AUG         5 208 118 84 42       30      354       81   435        82       58 2513• 39991
SEP 3 - 144_. 89____..66 _..._...19 -.. .-_21  ....J43.-_-78... 421 - 79.-_.. 57 - 23832 39985 _
OCT         4 193 115       82 38 27      354       81 435 82 SB 22493 39996
NOV                  4                   262__ __ 158 _ . - _ .113 _._ ._ 53 _ _ . 38 . 343 78 421 79 57 22497 39980
DEC         9 349 232 166        70 SO 354       81   435        82       58 23836 39984

_TOIAL_            4 20,87 167* llgA 4.n 195 4170 057 5122 961.-687-._23836.---_39984

(.



(
GRID ICES TRANSpoNTATION BC,NANIO

78/02/20.

C-                                                  OPTION 3
MONTP UNIT TRAINS COAL TRUCKS AS, TRUCKS ASM IMUCKS- SOLID •ASTE TO PPLS SLAG TRUCKS STORED COAL-TONSTO,IPLS. 10 ST. PAUL - FROM MPLS• FROM bl. PAYL      HC MUN 1(1 AL FAO, MPLS LAST DAY OF MONTH13500 TON' :20 T.3 (10 TON, El• TON)  110 TONI (14 TON)  47 TON3 120 TON) 110 TON) CA• TON) MPLS• ST. PAUL

C                                          .-1981
--i-. -

  0    JAA        11
341 223 159 68 49 354       81 435 82 58 21951 399£9FEB         6 251 1S5 111 50 30 -- 320 73 393 74       53 22396 39986MAP         6 247 157 112 49       35      35•       81 435 82       58 22762 39994APR         4          150          89       06  .     30       21 363 78 421 '9 57 24847 39988C     MAY         3          155          91       65        31       22      354       81 435 82       58 23101 39998JUh 6 -._. _195 R, A, 30       28 3/1 TR 421 79 57 24468_ _39997JUL         4 206 105       75        41 29 354       81 435 82       58 23807 39992AUG         4 210 111 - 79 .2       Jo /35• _81 435 82       58SEP         4          145          84       69        29 21 343 78 421 79       57 25193 39982

2248• 39996
OCT         4 19• 107

1:1
39 -le 354 81 435 82       SO 2/584 39985NCV         5 265 148 53       30 343 78 421 79       57 21959 39991nEC.. . .9 ,%, "O 147 70       30 14• Al /34 a, 58      ._24398__ -19998--TOTAL 64 2711 1577 1127 S41 3"7 .170 952 5122 064 687 24398 39998

le
W                                                                                1182
01                                            _  ...1* - -   ..--._161 - ''7 'Ae AA 49 ,#. Rl .34 .7 5/ __21£60 .___39997FEB         7 251 165 118        50       36      320       73 393 74       53 24814 39985MAR 6     -  2/7 -- 167    - 119 49 -.-   35.- ..„-35•   ._ -81 435 - 82       58 24178 39992APR         3         150          96       68        30       21 343 78 421 79      57 22123 39986MAY       4       155 -.- 97- * 70 31 --  22.--/- 15•-- 81 435. -_ . 82      58 23282 39997JUA         4          195          94 67 39       28 343 78 •21 79       57 24007 39996J6LI-- 4 -/06 I11 4                 4 20 75*_      Al /14 Al 58 22594 -39991Aus         5 210 119 85 42       30      354       81 435 82       58 24000 39994SEP             3             145   .  - . - 90 - - -. 64 -19    -     21       .-363... -_.  18.   421  .._._ .79 57 22587 39980OCT         5 194 115 82 39       28      354       81 435 82       58 24723 39983NOV                                    265 - _ - -358..._ 113 . --53   __ _. 38 ---.J,3... 78 421  - ----- 79 57 24619 39989DEC         8 352 23* 167 70       50      354       81 435 82       58 22176 39997TOTAL . --63 -. -.-. ,711 1A85 1,n' ,•1 187 .1/n 957 912, e6• 687 _22178__._39997

1983

Jah 341 238 170      - 68       99      354       81 435 82       58 23041 39996FEB_..     ___.6 _ 1S 1 166 t19 50       36 /,a 73 -_393 74__.-.53_. _-22413___39981MAR         7 247 168 120        49       35      354       81 435 82       58 25186 39991c APR                   3                   150     - -  . . . .    9*  ._       69                 30..       21 .3•3 . 78 421   --  79       57 23077 39985MAT         4         155          98       70        31       22      354       81 435 02 58 24194 39995JUA         4         195  . - 9.---    . 67 39 -- .- 28  . 343 78 421 . -/ - 79_ 57 24881 39995I     JUL         4 206 113       81        41 29 354       81   435        82       58 23429 39989AUG-                    0 2/0 11e .f ., 'n 1S. /1 /14 AP SA 9 a7A7 1e9e1SEP         3 146 91       65        29       21 3•3 78 421 79       57 23315 399991    OCT       4       193....-- 115.-  82 - 39.-18 __. 35• 81 ..435- -_- 82 _ 58 21916 39982 _NOV         6 265 15g 113        53 38 343 78 421        70       57 21734 39988OEC        9 352 235 - - 168 70_ 50 - 354 81 435   ... -  82       58 .22690 39995TOTAL 64 2711 1692 1209 541 387 4170 952 5122 964 687 22690 39995

4



C                                                                                                                                  78/02/20.
GRID_ICES TRANSPONTATION SCENARIO                                                -

OPTION 3
(

-  MONTI   UNIT TRAINS..COAL TRUCKS  ._ ASH_JBUCKS ASH FRUCKS .__  . . SOLID WASTE TO wpLS
. SLAO TRULKS STORED.COAL-TONS

TO *PLS• TO ST. PAUL FROM MPLS. FROM Sl• PAUL      MC MUN TCTAL FROI MPLS LAST DAT OF MONTM
13500 TON3 120 TOh) 110 TON) t14 TON) tio TON, 114 loNI (7 TON) 120 TON) (10 TOA)  (14 TON) MPLS.  ST. PAUL

(. 19"•
- - - ---

JAh         9 341 238 170 68       •9      354 81 435 82 58 1-15-56 3999.
0    FEB         6 260 172 123 _ 52       37 332 75 407        77       55 22127 39980

MAR         7 247 168 120 .9       35     354       81   435        82 58 24900 39988
APR         3         850          96       69   .     30       21 343 78 421        79       57 22791 39981

C     MAY                    155          98       70        31       22      354       81 435 82 58 23908 39992
Jith_ _ .__ .  4           195 -_ ga *7 39 2A 343 7A 421 79 57 24595--19991
JLL         4 206 113       81        41       29     354       81 435 82 58 23144 39986
AUG         5 210 11g 85 42       30     354       81 435 82 SO 24501 39990
SEP         3         146          91       65        29       21 343 78 421 79 57 23029 39996
011         3 19• 115 82 39 -    28   - 35• .     81   435 .- .2 58 25110 39998
NOV         6 264 1S9 113 53       38 343 78 421        79 31 24948 39985
DEC  _   _  ._.-8.   _-.-_-     352-._.__  .235  _ 1   R 70 Sn ___ 354 11- 435__         62          58   ..  22405-  39992__

TOTAL 64 2720 169B 1213 5•3 388 4182 954 5136 967 689 22•OS 39992
-                         - --I--I -- ....... .--i-......    .-

N 1985
t\DC)                      - . JAA ... _     9 341 23: 170 68       40 354 al 435- _02. DO 23270._._._ 39991-

FEB         6 252 166 119 50       36 320 73 393        74 53 22622 39998
MAR        6       . 146. _ .168 -_120 _-_.._ 49._ _ 35. .__ 354 _ 81 435 . 82       58 21915 39986
APR         4          150          96 69 30       21 343 78 421 79 57 23306 39980
MAY                     I                    .155.      _.   - -98.._. -.-70 _.-_ __ 31.    - _._22.- --35• 81 435  . _ . _ _8 2. _  .  58 24423 39991
JUA         4         195          94       67        39 28 343 78 421        79 57 25110 39990
-111                                   A                                   , BA 11, Al 41 20 ,S4 RS 414 82 SA 21ASR logRS
AUG         5 210 119 85 42 30 354       81 435 82 58 25016 39988
SEP           3           146..___...   _..91_._.__45 ...__... 29._.._._21__- 343 78.-/ 421-_ .- -79_ _   _.-57 23544 ...39994. _.._
OCT         4 196 115       82 39 28      354       81 435 82       50 22125 39997
NOV                     6               -   =64 - . .159-._- .113.- ...53 38.- J•3 78 421  -  -- .79__ _ 57. 11963 39983
DEC          9 352 235 168 70       50      354       81 435 82       58 22919 39991

TO/AL.-_._-- 64 '711 -1691 1,09 .It 1B7 ./7n g9P 5/72 964  87 7919 ,e991

5, ·

.



C                                                                                                                                   8/02/20GRID ICES TRANSPONTATION SCENAR.10
-    ANNUAL bUMMART

UNIT TRAINS COAL TRUCKS_ .- ASH TRUCKS _ASM 1*VCRS_- SOLID •ASTE TO NPLS SLAO TRULKS_VEAR 10 MPLS• TO ST. PAUL FROM MPLS. FROM Sl. PAUL HC MUN 1Cl AL FRO/ MPOS13500 TON, (20 TOA/ NO Ton Ell TOW 110 TONI 114 1 Ok)  (7 TON) C20 TON) NO TON) 114 TON)

C. BASIC PLAh

0    9::      63
2639 15,4 1122 529 377        0        0       0       0        063 2640 166S 1189 529 377        0        0       0       0        01983 62 2646 1665 1189 529 377        0        0       0       0        01984 63 2649 1671 1194 531 378        0        0       0       0        01 1985 ·63 264o 1665 1189 529 377    .0    0    0    0  -0

OPTION 1

1981      70 2663 1810 1300 531 379         0         0        0        0         0

-I--         ...         .....   -

1982- - .70.-• , ha le1, 137/ 411 170        0        n       n       n        n1983 71 - 2663 1930 1378 531 379„                  0                   0                 0                 0                   01984 70 2673         _.1937--3383 .---._531 _34  · ·        _-O                   0             -   O- . . . . .0                   01965      71 2664 1930 1378 531 379               0               0             0             0               0/1.....I ll.--
.1

OPTION 2

l981 63 2687 1563 1115 - 540 3US 4170 952 5122 964 6071982 63 2687 1668 - -1190- -.560 - lBs 4170 952 5122 964 6U71983 63 2688 1676 1196 540 395 •170 952 5122 964 687198/ -el . 'A9* 1 03 1,Al *42 ,"6 •IR' _956.__3136 _967 6691985 63 2687 1676 1196 540 305 4170 952 5122 964 687
--

OPTION 3

195-I el 2711 1577 1127 : 541 3¥7 4170 952 5122 964:      6871982 63 2711.- _-.  1685 --1203  .._- _.541 307_._ 4170 952 5122 964 I    6871983      64 2711 1692 1209 541 307 4170 952 5122 964 6871984 .64 1720.        _.  1698 --  .1213.--.-     543 _. 388 - 4182 954 5136 967 6891985 44 2711 1692 1209 541 307 4170 952 5122 964 681



(                                                                                                                           78/02/20.
OHID ICES TRANSPOHTATION SCENARIO

- OPTION SUMMAHY BY MONIM

UAIT TRAINS TO PPLS 13500 TONI _ ASM TRUCKS FROM MPLS(10 ION) ASH TRUCKS FRGY MPLS114 TON)
BASIC OPTION  OPTION OPTION BASIC OPTION OpliON UPTIOA BASIC OPTIOh OPTIOh OPTION

MONTI* PLAN     1       2       3       PLAN     1       2       3       PLAh     1       2       3

C                                                            1981
-I                    --

JAA      11      12      11      11 211 242 220 223 150 173 157 159
0 FEB  6 6 6 6 149 174 154 155 106 - 124 110 tli

MAR       5       7       e       6 150 178 /S6 157 107 127 111 112
APR       4       4       3-      6 92 111 89 89 66 79 63 64

( MAY       3       4       4       3 88 103      91      91 63 73 65 65
. JUA   .  .•   ..._-6.--__...1- & 97 109 ,# A 87 Ae 'R 6, 42

JUL       4       5       5       4 115 127 10. 105       82      91 74 75
AUG       5       5       6       4 117 132 109 111 83 95 78      79
SEP              .3               3               3               4 93 105      83      84 66 75 59 60
OCT                 5                 5                •                 4       - 111 130 107 107 79 93 76     77
NOV       5       6       6       5 144 169 //7 148 103 121 105 106
DEC .        .8 -   . . - .9- ....   A           0 1ni 2,9 21, 220 1•R 171 1cC ls7.

OTAL      63      70      63 64 1574 1819 1563 1577 1122 1300 111S 1127

te                      - 1982

JAh       8      10       9       8 223 256 234 237 159 183 167 169
FEB               6               6              6 7 157 18. l 6I 165 112 131 117 118
MAR       6       7       6       6 158 t 88 166 167 113 134 118 119
APR       4       4 4- -3.- 97 118 -.95 9. - -'.70 ---'84.- 68 68
MAY.3               4              3               4 93 109      97 97 67 78 69      70
JUA .-          -.--.·A.  - .--4 a .-4 , al_. 11< 91 PA 7, R, 6" al
JUL       .5       .5       4       4 122 134 lii 113 87 96 79      81
AUG ·5 6 -.5--.-.--5. - .123 -.160 .---117 .....119.- -. -88-..100 - -_84_. _ 85
SEP       .3       4       3       3 99 111 89     90       70 80 63      64
OCT 5

- 5  -----5-.--..5-- ·. 118.- -137. -114 --415 - 84.--. 98 - 82 - 82
NOV 6 -  6   6   6 153 17B 157 1 S8 109 127 112 113

_-DEC       B       o       R       i 219 2S1 211 23, 1S7 180 165 1A'
OTAL 63      70      63 63 1665 1923 1698 168S 1189 1373 1190 1203

-*.-.-

' 1903

JAA 8      10       9       9 223 256 235 238 159 183 168 170
FEB          .6          6         .6  .       6-    . 157 - 18. _ .   16* ..... 166 112 132.  _-117 ..  .-119
MAR 6       7       6       7 158 18g 167 168 113 135

-

119 120
APR -

.3 4         4     -  3- -9 7  . . .  118 - 96       --96 --- 70 . 80 -  ---68 -.  -..60
C    MAY      .4      4      3      4 93 109 97 98 67      78      69      70

.JUA                       4                      4                      4                      A '0 1 116 03 9, 7 1                   A l AA A7
JUL       .5       5       4       4 122 135 112 113 87 96 80     81

C AUG 4- 3- -3 --.-- 5  -.-  123 -.--.140 -    118---- 119.- -..  88.--- 100 26.-___85
SEP       4       4       3 3 99 112 89       91        70 80 64      65
OCT              .4               5 3-6 118 138 -„ 116 115 8. 98. « 0.82 -.  82

' NOV                 6                 7 6 153 179 1bB 159 109 128 113 113_DEC_- 1- 9 <9  19 254 232 "f 157 l R 1 'h* 100
OTAL      62      71      63      64 » 1665 1930 1676 1692 1189 1378 1196 120?



( 78/02/20.
ORlD ICES TRANSPONTATION SCENARIO

OPTION SUMMANV BY TONTI

UN),T TRAINS-70./.P6513500 JON, ASM  TRUCKS FROM MPLS{10 JON)       _ASM  TRUCKS.FHC   MPLS(14  TOAI
BASIC  OPTIOA  OPTION OPTIOA BASIC  OPTION  UP!1UN UPTIOk BASIC -OPTION OPTIOh OPTION

MONT+  '   . PLBN 1 2-     3       PLAN     1       2       3       PLAA     1       2       3

C                                                                 1994
-- I                                                                                                                 .--

JAA        9        9        9        5       223     .296 2,5 2JB 1 S9 183 168 170
'Orle     6     7     6      6 163 191 171 172 117 137 122 123

MAR 6       7       6       7 158 189 167 168 113 135 119 120
APR               3               4               4              3               97 118 96      9/       7(      84      68      49

' MAY       4       4       4       4 93 109 97 98 67 78      69      70
JUN           4 ..__/-4.         3 -t/-_303___116 9L 94  73 83 ha 67

JUL       4       5       5       4 122 135 112 113       87 96 80      81
AUG   5   5 4-5 123 140 11b 119 .      88     100      84      85
SEP               4               4               4               3 99 112 09 91       70 80 64      65
0(1               4               6               4               5 110 13B 11b 11s 84 98 82      .2
NOV       6       6       6       6 153 179 1S" 159 109 128 113 113
DEC e_ 9 _  __9 _._-a_. 219 '5/ ,32 7,9 157 1Al 1 A6 160
OTAL      63      70 64 6• 1671 1937 16B3 1698 1194 1383 1201 1213

- I --Il ....----1-- -- . -I -

1985

AD                         JAA       9      10       8       9 223 256 235 238 159 183 168 170
CD FEB          .5          6      ... 6  - .....6...  ._.157_.--laI__.   164 -__.466 --112 132 _   .117 -   .-119

MAN       6       7       7       6 158 189 167 168 113 135 119 120
APR              4               4               3.4 97 118 96 96       70      8• _ 68 69
MAY       .3       4       4       4       93     109      97 98 67      78      69      70

_JUA        . _.J._ --5 -- 4 6 10' 1,A 93 0* 71 Al AA A 7

JUL       4       5       4       4 122 135 112 113       87      96      80      el
AUG          5          5        .3  -  -  .5     - 123.--_140.. 11u .119.-----·88.__. 100. .._.86_  .  85_
SEP       3       4       3       3       99 112 89      91        70      80 64 65
OCT 5 5 - . - .' 118 - 138 116  . 115 84 98 .2 82
NOV       6       6       6       6 153 179 15B 159 109 128 113 113                          1
DEC -08.-_          1 0                   9                   0 '1 9 ,5. ?32 214 ls, 1 Rt 'AA lhA

OTAL      63      71 63 64 1665 1930 1676 1692 1189 1378 1196 1209



78/02/20.
ORID ICES TRANSPURTATION SCENARIO

UPTION SUMMAHY BY YEAR

UNIT  TRAINS  70 PPLS13500 TONI- ASH  TRYCKS  FROM  MPLSt 10.JONI  _ _   ASH  TRUCKS  FACI:  MPLS114 TOh)
BASIC OPTION CPTION OPTIOA BASIC OPTION OP 110N UPTION BASIC OPT 1Oh OPTIO. OP11 ON

7/AR PLAN     1       2       3       PLAN     1       2       3       PLAN     1       2       3

1 1981 63      70 63 64 157. 1819 1563 1577 1122 1300 1115 1127
19e2 83              70         _ 63_ 63._.__1663 .._  1923.- -1660_ _.1881 1189...1373 1190_-1203
1983 62      71 63 64 1665 1930 1 e 7e 1692 1189 /37S 1196 120$

f. 1984 63      70 64 64 1671 1937 1083 1698 1194 1303 1201 1213
1985 63      71 63 64 1665 1930 1676 1692 1189 1378 1196 1209

AD
CJ0



3.6 SENSITIVITY ANALYSIS

Fram 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 section analyzes the various cost benefit studies of their sensitivity
to eastern coal cost, western coal cost, energy production and energy credits.
Payback on the turbine generator is shown.

Also generated using sensitivity analysis is cost benefit versus electric
gerieration credit and the opti.mun capital cost for ICES if the turbine-generator
is to. be paid back at the end of 1981.
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3.6,1 SENSITIVITY OF EASIERN OOAL

The folowing plots present the sensitivity of the cost benefit comparisons
to escalating costs of Eastern coal and changing electric generation credits.

i

'

..
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78/03/12.

.1,·,·     '         :

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 = 2.00 PERCENT

EASTERN COAL BASE COST = 39.40 0/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       5       5       2    P
1978 40.19 NONE 26 10       8       5       5       2    A
1979 40.99 NONE 28 10       8       5       5       2    Y
1980 41.81 Nr,NE 30      11       8       5       5       2    B
1981 42.65 NONE 32      11       8       6       5       2    A
1982 43.50 NONE 35      11       8       6       5       2    C
1983 44.37 NONE 39      11       9       6       5       2    K
1984 45.26 NONE 44 12                9                6                5                2

1985 46.16 NONE     51      12       9       6       5       2    Y
1986 47.09 NONE 64 12       9       6       5       2    E
1987 48.03 NONE 102 13      9      6      5      2   A
1988 48.99 NONE NONE 13 10       6       5       2    R
1989 49.97 NONE NONE     14      10       6       5       2    S
1990 50.97 NONE NONE 14 10                6                5                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 = 2,00 PERCENT

EASTERN COAL BASE COST = 39.40 0/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       6       4       4       2    P
1978 40.19 NONE     13       7       6       4       4       2    A
1979 40.99 NCNE 13       7       6       4       4       2    Y
1980 41.81 NONE 14       7       6       4       4       2    B
1981 42.65 NONE 14       8       6       4       4       2    A
1982 43.50 NONE 14       8       6       5       4       2    C
1983 44.37 NONE 15       8       6       5       4       2    K
1984 45.26 NONE 16            8            6            5            4            2
1985 46.16 NONE 16       8       7       5       4       2    Y
1986 47.09 NONE 17       8       7       5       4       2    E
1987 48.03 NCNE     18       8       7       5       4       2    A
1988 48.99 NONE 19       9       7       5       4       2    R
1989 49.97 NONE 20       9       7       5       4       2    S
1990 50.97 NONE     21       9       7       5       4       2

END OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST, NOT TO PAYBACK PERIOD.
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TURBINE-GENERATOR PAYBACK PERIOD .VS COAL COST
COST BENEFITCOMPARISON - I. A. 1(A)

CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION  OF  BASE. COAL; COST PER ANNUM  =, 2.00 PERCENT

. .               EASTERN COAL BASE COST = 39.40 $/TON[1977)
DI:SCOUNT FACTOR =  1.04260

:-                                   -1 -POOL CREDIT $. 028/KWH
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8                           1

M                                            I
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O n                    I
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r 8                    1
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0 8                    |
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3                                                             1
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-TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
-

COST BENEFIT   COMPARISON   -    L. A.  2 [A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE·WITH COST SHARING
ESCALATION OF BASE, COAL COST PER: ANNUM =  2.00 PERCENT

EASTERN  COAL  BASE  COST  =  39.10  $/TON [19771
DISCOUNT FACTOR = 1.06370
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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 0/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       5       5       2    P
1978 40.98 NONE 28 10       8       5       5       2    A
1979 42.62 NONE 32      11       8       6       5       2    Y
1980 44.32 NONE 38      11       8       6       5       2    B
1981 46.09 NONE 51 12       9       6       5       2    A
1982 47.94 NONE 94 13      9      6      5      2    C
1983 49.85 NONE NONE 14 10       6       5       2    K
1984 51.85 NONE NONE 15 10                6                5                2

1985 53.92 NONE NONE 16      11       7       6       2    Y
1986 56.08 NONE NONE 18 12       7       6       2    E
1987 58.32 NONE NONE 20 13       7       6       2    A
1988 60.65 NONE NONE 23 14       8       6       2    R
1989 63.08 NONE NONE 28 15       8       6       2    S
1990 65.60 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 0/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       6       4       4       2    P
1978 40.98 NONE 13       7       6       4       4       2    A
1979 42.62 NONE 14       8       6       4       4       2    Y
1980 44.32 NONE 15       8       6       5       4       2    B
1981 46.09 NONE 16      8      7  '   5.      4      2    A
1982 47.94 NONE 18       8       7       5       4       2    C
1983 49.85 NONE 20       9       7       5       4       2    K
1984 51.85 NONE     23       9       7       5       4       2
1985 53.92 NONE 27 10       8       5       4       2    Y
1986 56.08 NONE 34 10       8       5       5       2    E
1987 58.32 NONE 52      11       8       6       5       2    A
1988 60.65 NONE NONE 12       9       6       5       2    R
1989 63.08 NONE NONE 13       9       6       5       2    S
1990 65.60 NONE NONE 15 10                6                5                2

END OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST, NOT TO PAYBACK PERIOD.
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST  BENEFI T COMPARISON  -  I. 9.2 CA)

CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = .1.00 PERCENT

EASTERN COAL BASE COST = 39.40 $/TON[1977)
DISCOUNT FACTOR =  1.06370

1981 NSF'
POOL C EDIT   •. 028/KWH
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON - I. A. 1 CA)

CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARINGESCALATION OF BASE COAL COST PER ANNUM = ·4.00 PERCENT
EASTERN  COAL  BASE  COST  =  39.10  $/TON [1977)

DISCOUNT FACTOR =  1.01260
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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 = 5.75 PERCENT

EASTERN COAL BASE COST = 39.40 0/TON(1977)
DISCOUNT FACTOR = 1.04260

END OF COAL COST POOL CREDIT(DOLLARS/KWH)
YEAR (0/TON) .02400 .02804 .03200 .03400 .03800 .04000 .06000

(1981)
1977 39.40 NONE 24 10       8       5       5       2    P
1978 41.67 NONE 29      11       8       5       5       2    A
1979 44.06 NONE 37      11       8       6       5       2    Y
1980 46.59 NONE 56 12       9       6       5       2    B
1981 49.27 NONE NONE 13 10       6       5       2    A
1982 52.11 NONE NONE 15 10      6      5      2    C
1983 55.10 NONE NONE 17      11       7       6       2    K
1984 58.27 NONE NONE 20 13                 7                 6                 2

1985 61.62 NONE NONE 25      14       8       6       2    Y
1986 65.17 NONE NONE 34 16       8       7       2    E
1987 68.91 NONE NONE 64 20       9       7       2    A
1988 72.88 NONE NONE NONE 26 10       8       2    R
1989 77.07 NONE NONE NONE 38      11       8       2    S
1990 81.50 NONE NONE NONE NONE 13       9       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 =  5.75 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       6       4       4       2    P
1978 41.67 NONE 13       7       6       4       4       2    A
1979 44.06 NONE 15       8       6       5       4       2    Y
1980 46.59 NONE 17       8       7       5       4       2    B
1981 49.27 NONE 19       9       7       5       4       2    A
1982 52.11 NONE 23       9       7       5       4       2    C
1983 55.10 NONE 30 10       8       5       5       2    K
1984 58.27 NONE     51      11       8       6       5       2
1985 61.62 NONE NONE 13       9       6       5       2    Y
1986 65.17 NONE NONE 14 10       6       5       2    E
1987 68.91 NONE NONE 17      11       7       6       2    A
1988 72.88 NONE NONE 21 13       7       6       2    R
1989 77.07 NONE NONE 31 15       8       6       2    S
1990 81.50 NONE NONE NONE 19                 9                 7                 2

END OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST, NOT TO PAYBACK PERIOD.

239



. TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST   BENEF I T C.OMPARISON   -   I.A.  1 (A)

CAPITAL BUDGET AMORTIZED AT'FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 5.75 PERCENT

EASTERN COAL BASE COST = 39.40 $/TON[1977)
DISCOUNT FACTOR = 1.04260
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON -  I. A. 2 CA)CAPITAL BUDGET AMORTIZED AT FULL; VALUE WITH COST SHARINGESCALATION OF BASE COAL COST PER ANNUM =  5.75 PERCENT:                     EASTERN COAL BASE COST = 39.40 $/TON (1977)

DISCOUNT FACTOR = 1. 06370
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1

·

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 =  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  .06060

(1981)
1977 39.40 NONE 24 10       8       5       5       2    P
1978 41.76 NONE 29 11       8       5       5       2    A
1979 44.27 NONE 38 11       8       6       5       2    Y
1980 46.93 NONE 61      12       9       6       5       2    B
1981 49.74 NONE NONE 14 10       6       5       2    A
1982 52.73 NONE NONE 15      11       6       5       2    C
1983 55.89          ' NONE NONE 18 12       7       6       2    K
1984 59.24 NONE NONE 21 13                7                6                2

1985 62.80 NONE NONE 27 15       8       6       2    Y
1986 66.57 NONE NONE 41 18       9       7       2    E
1987 70.56 NONE NONE NONE 22       9       7       2    A
1988 74.79 NONE NONE NONE 30      11       8       2    R
1989 79.28 NONE NONE NONE 54 12      9      2    S
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 = 6.00 PERCENT

EASTERN COAL BASE COST = 39.40 0/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        6.       4        4        2    P
1978 41.76 NONE 14       7       6       4       4       2    A
1979 44.27 NONE 15       8       6       5       4       2    Y
1980 46.93 NONE 17      8      7      5      4      2    B
1981 49.74 NONE 20       9       7       5       4       2    A
1982 52.73 NONE 24 10       7       5       4       2    C
1983 55.89 NONE 33 10      8      5      52<K
1984 59.24 NONE 104 12                9                6                5                2

1985 62.80 NONE NONE 13       9       6       5       2    Y
1986 66.57 NONE NONE 15 10       6       5       2    E
1987 70.56 NONE NONE 19 12       7       6       2    A
1988 74.79 NONE NONE 25 14                7                6                2         R

1989 79.28 NONE NONE 42 17      8      7      2    S
1990 84.04 NONE NONE NONE 22                9                7                2

END OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST, NOT TO PAYBACK PERIOD.
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST 'BENEFIT COMPARISON  -  I. A. 1 CA)

CAPITAL 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
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST   BENEF I T COMPAR I SON   -I.A. 2 CA)

CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 6.00 PERCENT

EASTERN COAL BASE COST = 39.40 $/TON [1977)
DISCOUNT FACTOR = 1.06370
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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 SHARINGESCALATION OF BASE COAL COST PER ANNUM =  7.40 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      5      5      2    P1978 42.32 NONE 31      11       8       5       5       2    A1979 45.45 NONE 45 12       9       6       5       2    Y1980 48.81 NONE NONE 13       9       6       5       2    B1981 52.42 NONE NONE     15      10       6       5       2    A1982 56.30 NONE NONE 18 12       7       6       2    C1983 60.46 NONE NONE 23 14       7       6       2    K1984 64.94 NONE NONE 33 16                 8                 7                 21985 69.74 NONE NONE 92      21       9       7       2    Y1986 74.90 NONE NONE NONE 30      11       8       2    E1987 80.44 NONE NONE NONE 77 13       9       2    A1988 86.40 NONE NONE NONE NONE 16      11       3    R1989 92.79 NONE NONE NONE NONE 22 13 3     S1990 99.66 NONE NONE NONE NONE 41 18       3

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON - I.A.2(A)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARINGESCALATION OF BASE COAL COST PER ANNUM = 7.40 PERCENTEASTERN COAL BASE COST = 39.40 0/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       6       4       4       2    P1978 42.32 NONE 14       7       6       4       4       2    A1979 45.45 NONE 16       8       6       5       4       2    Y1980 48.81 NONE 19       9       7       5       4       2    B1981 52.42 NONE 24       9       7       5       4       2    A1982 56.30 NONE 35      11       8       5       5       2    C1983 60.46 NONE NONE     12       9       6       5       2    K1984 64.94 NONE NONE 14 10                 6                 5                 21985 69.74 NONE NONE 18      11       7       6       2    Y1986 74.90 NONE NONE 25 14       7       6       2    E1987 80.44 NONE NONE 58 18       8       7       2    A1988 86.40 NONE NONE NONE 26 10       7       2    R1989 92.79 NONE NONE NONE NONE 12      9      2    S1990 99.66 NONE NONE NONE NONE 15 10       3

END OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST, NOT TO PAYBACK PERIOD.
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TURBINE-GENERATOR .RAYBACK. PERI·00 VS COAL COST
COST BENEFIT -COMPARISON --I. A. 2[A)

CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST. SHARING
ESCALAT·ION OF BASE COAL COST PER ANNUM =:.  7.·40 PERCENT

· EASTERN  COAL  BASE  COST·      39.40  $/TON [1977)
 

DISCOUNT FACTOR 1.06370
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TURBINE-GENERATOR PAYBACK PERIOD 'VS COAL COST
COST   BENEF I T COMPARISON·-    I.A.  1 [A)CAP I TAL ·BUDGET AMORTIZED   AT FULE VALUE   WITH   NO COST, SHARI NGESCALATION OF,BASE COAL COST PER ANNUM =  7.40 PERCENTEASTERN  COAL  BASE  COST  =  39.40  $/TON (1977)DISCOUNT EACTOR = 1.01260
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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 = 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       5       5       2    P
1978 42.55 NONE 32      11       8       6       5       2    A
1979 45.96 NONE 49 12       9       6       5       2    Y

1980 49.63 NONE NONE 14      10       6       5       2    B
1981 53.60 NONE NONE 16      11       7       6       2    A

1982 57.89 NONE NONE 20 12       7       6       2    C
1983 62.52 NONE NONE     27      15       8       6       2    K
1984 67.52 NONE NONE 47 18            9            7            2

1985 72.93 NONE NONE NONE 26 10       8       2    Y

1986 78.76 NONE NONE NONE 49 12                 9                 2          E

1987 85.06 NONE NONE NONE NONE 15 10       3    A

1988 91.87 NONE NONE . NONE NONE 21 13 3R
1989 99.22 NONE NONE NONE NONE 38 17 3    S
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 COST POOL CREDIT(DOLLARS/KWH)
YEAR ($/TON) .02400 .02804 .03200 .03400 .03800 .04000 .06000

(1981)
1977 39.40 NONE 12       7       6       4       4       2    P

1978 42.55 NONE 14       8       6       4       4       2    A

1979 45.96 NONE 16       8       6       5       4       2    Y
1980 49.63 NONE 20       9       7       5       4       2    B

1981 53.60 NONE 26 10       8       5       4       2    A

1982 57.89 NONE 46      11       8       6       5       2    C
1983 62.52 NONE NONE 13       9       6       5       2    K

1984 67.52 NONE NONE 16      11       6       5       2

1985 72.93 NONE NONE 22 13       7       6       2    Y
1986 78.76 NONE NONE 38      16       8       6       2    E

1987 85.06 NONE NONE NONE 23       9       7       2    A

1988 91.87 NONE NONE NONE 72      11       8       2    R
1989 99.22 NONE NONE NONE NONE 15 10 3    S

1990 107.15 NONE NONE NONE NONE 23 13       3

END OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST, NOT TO PAYBACK PERIOD.
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON - I. A. 1 CA)CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARINGESCALATION OF BASE COAL COST PER ANNUM =  8.00 PERCENTEASTERN  COAL  BASE  COST  =  39.40 $/TON [19771

DISCOUNT FACTOR = 1.04260
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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
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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 SHARINGESCALATION OF BASE COAL COST PER ANNUM = 10.00 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       5       5       2    P1978 43.34 NONE 34      11       8       6       5       2    A1979 47.67 NONE 80 13       9       6       5       2    Y1980 52.44 NONE NONE 15 10       6       5       2    B1981 57.69 NONE NONE 20 12       7       6       2    A1982 63.45 NONE NONE 29 15       8       6       2    C1983 69.80 NONE NONE 97 21       9       7       2    K1984 76.78 NONE NONE NONE 37      11       8       21985 84*46 NONE NONE NONE NONE 15 10 3     Y1986 92.90 NONE NONE NONE NONE 22      13       3    E1987 102.19 NONE NONE NONE NONE 69 20 3    A1988 112.41 NONE NONE NONE NONE NONE 55 3R1989 123.65 NONE NONE NONE NONE NONE NONE 3     S1990 136.02 NONE 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 PERCENTEASTERN COAL BASE COST = 39.40 0/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       6       4       4       2    P1978 43.34 NONE 14       8       6       5       4       2    A1979 47.67 NONE 18       8       7       5       4       2    Y1980 52.44 NONE 24       9       7       5       4       2    B1981 57.69 NONE 44      11       8       5       5       2    A1982 63.45 NONE NONE 13       9       6       5       2    C1983 69.80 NONE NONE 18      11       7       6       2    K1984 76.78 NONE NONE 30 15 8 6 21985 84.46 NONE NONE NONE 22       9       7       2    Y1986 92.90 NONE NONE NONE NONE 1 2       9       2    E1987 102.19 NONE NONE NONE NONE 17      11       3    A1988 112.41 NONE NONE NONE NONE 43 17 3R1989 123.65 NONE NONE NONE NONE NONE 45 3    S1990 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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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 = 10.00 PERCENT

EASTERN  COAL  BASE  COST  =  39.40 $/TON (1977)
DISCOUNT FACTOR =  1.01260
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON  -  I. A. 2 [A)

CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARINGESCALATION OF BASE COAL COST PER ANNUM = 10.00 PERCENT
EASTERN  COAL  BASE  COST  =  39.40  $/TON (1977)

DISCOUNT FACTOR =  1.06370
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3.6.2 SENSITIVITY OF WESIERN (JOAL
\

\--

The following plots present the sensitivity of the cost benefit comparisons
to changing western ooal costs and changing electric generation credits.

5 ...

,.

:
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78/03/12.
4  - 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 = 2.00 PERCENT

WESTERN COAL BASE COST = 15.62 $/TON(1977)
DISCOUNT FACTOR = 1.06345

END OF COAL COST POOL CREDITCDOLLARS/KWH)YEAR ($/TON) .02400  .02804  .03200  .03400  .03800  .04000  .06000
(1981)

1977 15.62 33      10       6       5       4       4       2    P1978 15.93 35 10              6              5              4               4               2        A
1979 16.25 37      11       6       5       4       4       2    Y1980 16.58 40      11       7       5       4       4       2    B1981 16.91 43      11       7       5       4       4       2    A
1982 17.25 49      11       7       6       4       4       2    C1983 17.59 57      11       7       6       4       4       2    K1984 17.94      76      11       7       6       4       4       2
1985 18.30 NONE     12       7       6       4       4       2    Y1986 18.67 NONE     12       7       6       4       4       2    E1987 19.04 NONE     12       7       6       4       4       2    A1988 19.42 NONE     12       7       6       4       4       2    R1989 19.81 NONE     12       7       6       4       4       2    S1990 20.21 NONE     13       7       6       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 = 15.62 $/TON(1977)
DISCOUNT FACTOR = 1.27250

END OF COAL COST POOL CREDITCDOLLARS/KWH)
YEAR ($/TON) ,02400 .02804 .03200 .03400 .03800 .04000 .06000

(1981)
1977 15.62       8       5       4       3       3       2       1    P
1978 15.93       8       5       4       3       3       2       1    A1979 16.25       8       5       4       3       3       2       1    Y1980 16.58       8       5       4       3       3       2       1    B
1981 16.91       8       5       4       3       3       2       1    A1982 17.25       8       5       4       3       3       2       1    C1983 17.59       9       5       4       3       3       2       1    K1984 17.94                 9                 5                 4                 3                 3                 2                  1
1985 18.30       9       5       4       3       3       2       1    Y1986 18.67       9       5       4       3       3       3       1    E
1987 19.04       9       5       4       3       3       3       1    A1988 19.42 10       5       4       3       3       3       1    R1989 19.81      10       5       4       3       3       3       1    S
1990 20.21      10       5       4       3       3       3       1

END OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST, NOT TO PAYBACK PERIOD.
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST   BENEF I T COMPARISON   -   I.All tC)
CAPITAL BUDGET AMORTIZED. AT FULL VALUE WITH. NO COST SHARING
ESCALATION.OF BASE COAL COST PER ANNUM'= 2: 00:.PERCENT

i'                WESTERN COAL BASE COST.·= .15.62 $/TON[19771
DISCOUNT FACTOR =  1.06345
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TURB.INE-GENERATOR PAYBACK PERIOD VS.COAL COST
- .  COST   BENEF.IT   COMPARISON   -   I.A. 2 (8)

CAPITAL BUDGET AMORTIZED AT FULL VALUE·WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 2.00 PERCENT

WESTERN. COAL BASE COST = 15.62 $/TON [1977)
DISCOUNT FACTOR = 1.27250
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78/03/12.

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 0/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       6       5       4       4      :2.   P
1978 16.24 37      11       6       5       4    ' 4 2    A
1979 16.89 43      11       7      5      4 4 2Y
1980 17.57 56 11 7 6 4 4 2 B
1981 18.27 NONE 12       7       6       4       4       2    A
1982 19.00 NONE 12       7       6       4       4       2    C
1983 19.76 NONE 12       7       6       4       4       2    K
1984 20.55 NONE 13              7              6              4               4               2

1985 21.38 NONE 14       7       6       4       4       2    Y
1986 22.23 NONE 14       8       6       5       4       2    E
1987 23.12 NONE 15       8       6       5       4       2    A
1988 24.05 NONE 16       8       6       5       4       2    R
1989 25.01 NONE 17       8       7       5       4       2    S
1990 26.01 NONE 18         9         7         5         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     1

ESCALATION OF BASE COAL COST PER ANNUM = 4.00 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    P
1978 16.24       8       5       4       3       3       2       :1    A
1979 16.89       8       5       4       3       3 .2 1      Y

1980 17.57      9      5      4      3      3      2      1 '  B
1981      18.27       9       5       4       J I     3       2       1    A
1982 19.00 9 5 4 3 3 3 1 C
1983 19.76 10       5       4       3       3       3       1    K
1984 20.55 10          5          4          3          3          3          )1
1985 21.38      11       6       4       4       3       3       1    Y
1986 22.23 12       6       4       4       3       3       1    E
1987 23.12 13 6 ·4        4        3        3        1    A
1988 24.05 15       6       4       4       3       3       1    R
1989, i

25.01 18       6       4       4       3       3       1    S
1990 26.01 NONE      6       4       4       3       3       1

END OF YEAR COCUMN CORRELATES TO ESCALATED
COAL COST,  NOT TO PAYBACK PERIOD..
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST BENEFIT COMPARISON -  I. A. 1 CC)

CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 1.00 PERCENT

c    '·, WESTERN  COAL  BASE  COST  =  15.62  $/TON [1977]
DISCOUNT FACTOR =  1.06345
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST   BENEF I T COMPARISON   -   I.A. 2 [81
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 [19771
DISCOUNT FACTOR.=  1.27250
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78/03/12.

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 = 6.00 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 .06000

(1981)
1977 15.62 33 10       6       5       4       4       2    P
1978 16.56 40      11       7       5       4       4       2    A
1979 17.55 56      11       7       6       4       4       2    Y
1980 18.60 NONE 12       7      6       4       4       2    B
1981 19.72 NONE 12       7       6       4       4       2    A
1982 20.90 NONE 13       7       6       4       4       2    C
1983 22.16 NONE 14       8       6       5       4       2    K
1984 23.49 NONE 15                8                6                5                4                2

1985 24.90 NONE 17       8       7       5       4       2    Y
1986 26.39 NONE 19       9       7       5       4       2    E
1987 27.97 NONE     22       9       7       5       4       2    A
1988 29.65 NONE 26 10       8       5       5       2    R
1989 31.43 NONE 34      11       8       5       5       2    S
1990 33.32 NONE 64      11       8       6       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

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    P
1978 16.56       8       5       4       3       3       2       1    A
1979 17.55       9       5       4       3       3       2       1    Y
1980 18.60       9       5       4       3       3       3       1    B
1981 19.72 10       5       4       3       3       3       1    A
1982 20.90      11       6       4       3       3       3       1    C
1983 22.16·12644  3  3  l K
1984 23.49 13                 6                 4                 4                 3                 3                 1

1985 24.90 17       6       4       4       3       3       1    Y
1986 26.39 NONE      7       4       4       3       3       1    E
1987 27.97 NONE 7 5 4 3 3 1 A
1988 29.65 NONE      7       5       4       3       3       1    R
1989 31.43 NONE      8       5       4       3       3       1    S
1990 33.32 NONE      9       5       4       3       3       1

END' OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST, NOT TO PAYBACK PERIOD.
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST  .BENEF I T COMPARISON   -  ·I.A.  F IC)

CAPITAL BUDGET AMOATIZED 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
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TURBINE.GENERATOR PAYBACK PERIOD MS COAL COST
COST   BENEF I T COMPAR I SON   -I.A.  2 (B)

CAPITAL BUDGET, AMORTIZED AT FULL VALUE WITH COST SHARING
1 ESCALATION OF BASE COAL. COST. PER ANNUM =  6.00 PERCENT

.. WESTERN COAL BASE COST = 15.62 $/TON[1977)
DISCOUNT FACTOR = 1.27250

8
PI

8
N

8
X

lili

b 8-
0M0
/.-4

f5                                                                                                                           0.024/KECLI

r 8
W/
CO

MEE

(-D 8
1 4

Hil -

1981 NSF'
POOL CREDIT *.028/KWH

8
*6

-  0.032/KWH

8 1 -- *.034/KWH

9 -1 ---lf-W---i--1
- = twmw

-1- --.                 -

| 0.060/KWH

....    1

8                      1
500 16.00 20.00 24 00

.
2&00 32.00 36.00           40.00

1 1                                            1                                            1                                            1                                            1

1                              263
WESTERN COAL COST [$/TON)



78/03/12.

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 = 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 .03900 .04000 .66000

(1981)
1977 15.62 33 10      6      5      4       4      2    P
1978 16.52 39      11       7       5       4       4       2    A
1979 17.47 53      11       7       6       4       4       2    Y
1980 18.47 NONE     12       7       6       4       4       2    B
1981 19.53 NONE 12       7       6       4       4       2    A
1982 20.66 NONE 13       7       6       4       4       2    C
1983 21.85 NONE     14       8       6       4       4       2    K
1984 23.10 NONE 15                8                6                5                4                2

1985 24.43 NONE '"''t  16                 8                 7                 5                 4                 2          Y

1986 25.83 NONE 18       9       7       5       4       2    E
1987 27.32 NONE 20       9       7       5       4       2    A
1988 28.89 NONE 24 10       7       5       4       2    R
1989 30.55 NONE 30 10       8       5       5       2    S
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 $/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    P
1978 16.52       8       5       4 3 3.     2       1    A
1979 17.47       9       5       4       3    -   3       2       1    Y
1980 18.47       9       5       4       3       3       3       1    B
1981 19.53 10       5       4       3       3       3       1    A
1982 20.66 10              5              4              3               3              3               1        C

1983 21.85      11       6       4       4       3       3       1    K
1984 23.10 13       6       4       4       3       3       1
1985 24.43 16    6    4    4    3,  3    l Y
1986 25.83 NONE      6       4       4       3       3       1    E
1987 27.32 NONE      7       4       4       3       3       1    A
1988 28.89 NONE      7       5       4       3       3       1    R
1989 30.55 NONE            8              5              4               3              3               1        S

1990 32.31 NONE      8       5       4       3       3       1

- ,   END OF YEAR COLUMN. CORRELATES TO ESCALATED
COAL COST, NOT TO PAYBACK PERIOD.- i
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e         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 = 5.75 PERCENT

WESTERN COAL BASE COST = 15.62 $/TON[1977)
·

1 DISCOUNT FACTOR.=  1.06345
1 ...
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON  -  I. A. 2 CB)
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 $/TON[19771
DISCOUNT FACTOR = 6.27250
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78/03/12.

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 = 7.40 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       6       5       4       4       2    P
1978 16.78 42      11       7       5       4       4       2    A
1979 18.02 88      11       7       6       4       4       2    Y
1980 19.35 NONE 12       7       6       4       4       2    B
1981 20.78 NONE     13       7       6       4       4       2    A
1982 22.32 NONE     14       8       6       5       4       2    C
1983 23.97 NONE 16       8       6       5       4       2    K
1984 25.74 NONE     18       9       7       5       4       2
1985 27.65 NONE     21       9       7       5       4       2    Y
1986 29.69 NONE 26 10       8       5       5       2    E
1987 31.89 NONE 38      11       8       5       5       2    A
1988 34.25 NONE NONE     12       9       6       5       2    R
1989 36.79 NONE NONE 14 10       6       5       2    SI
1990 39.51 NONE NONE 16 11       6       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 0/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    P
1978 16.788543321 A
1979 18.02       9       5       4       3       3       2       1    Y
1980 19.35      9      5      4      3      3      3       1    B
1981 20.78 10 6 4 3 3 3 1 A
1982 22.32 12       6       4       4       3       3       1    C
1983 23.97 14       6       4       4       3       3       1    K
1984 25.74:  - , 29 6        4        4        3        3         1
1985 27.65 NONE      7        5        4        3        3        1    Y
1986 29.69 NONE      7       5       4       3       3       1    E
1987 31.89 NONE      8       5       4       3       3       1  ·A
1988 34.25 NONE      9       5       4       3       3       2  : R
1989 36.79 '

NONE             1 1                 6                 5                 4                 3                 2          S

1990 39.51 NONE 14              6              5              4               3              2

... END OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST, NOT TO PAYBACK PERIOD.
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST BENEFIT COMPARISON -  I. A. 1 IC)
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 = 1.06345
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST   BENEF I T COMPAR ISON   -   I: A. 2 (81
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM = 7.40 PERCENT

.. WESTERN COAL BASECOST = 15.62. $/TON[19771
DISCOUNT FACTOR,=  1.27250
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78/03/12.

TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST      „

COST BENEFIT COMPARISON - I.A.1(C)
CAPIiAL BUDGET AMORTIZED AT FULL. VALUE WITH NO COST SHARING
ESCALATION OF BASE COAL COST PER ANNUM =  8.CO 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 6 5 4 4 2 P
1978 16.87 43      11       7       5       4       4       2    A
1979 18.22 NONE 12       7       6       4       4       2    Y
1980 19.68 NONE     12       7       6       4       4       2    B
1981 21.25 NONE 13       7       6       4       4       2    A
1982 22.95 NONE     15       8       6       5       4       2    C
1983 24.79 NONE 17      8      7      5      4       2    K
1984 26.77 NONE 20             9             7             5             4              2

1985 28.91 NONE 24      10       7       5       4       2    Y
1986 31.22 NONE 33 10       8       5       5       2    E
1987 33.72 NONE NONE 12       9       6       5       2    A
1988 36.42 NONE NONE 13       9       6       5       2    R
1989 39.33 NONE NONE     16      11       6       5       2    S
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 0/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    P
1978 16.87       8       5       4       3       3       2       1    A
1979 18.22       9       5       4    ·   3       3       2       1    Y
1980 19.68 10      5      4      3      3      3       1    B
1981 21.25      11       6       4       3       3       3       1    A
1982 22.95 13       6       4       4       3       3       1    C
1983 24.79 17       6       4       4       3       3       1    K
1984 26.77 NONE      7       4       4       3       3       1
1985 28.91 NONE 7 5 4 3 3 .1. Y
1986 31.22 NONE      8       5       4       3       3        1    E
1987 33.72 NONE      9       5       4       3       3       2    A
1988 36.42 NONE     11       6       5       3       3       2    R
1989 39.33 NONE 14       6       5       4       3       2    S
1990 42.48 NONE NONE      7       5       4       3       2

END OF YEAR COLUMN CORRELATES TO ESCALATED             ---
COAL COST, NOT TO PAYBACK PERIOD.
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST
COST   BENEF I T COMPARISON   -   I.A.  1 IC)

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  $/TON (19771
DISCOUNT FACTOR = 1.06345
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST   BENEF I T COMPARISON   -   I.A. 2 [81
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
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78/03/12.

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 = 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 .06000

(1981)
1977 15.62 33 10       6       5       4       4       2    P
1978 17.18 48      11       7       6       4       4       2    A
1979 18.90 NONE 12       7       6       4       4       2    Y.
1980 20.79 NONE 13       7       6       4       4       2    B
1981 22.87 NONE 15       8       6       5       4       2    A
1982 25.16 NONE 17       8       7       5       4       2    C
1983 27.67 NONE 21       9       7       5       4       2    K
1984 30.44 NONE 29 10                8                5                5                2

1985 33.48 NONE 76 12       9       6       5       2    Y
1986 36.83 NONE NONE 14 10       6       5       2    E
1987 40.51 NONE NONE 17      11       7       6       2    A
1988 44.57 NONE NONE 25 14       7       6       2    R
1989 49.02 NONE NONE NONE 18       9       7       2    S
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    P
1978 17.18       8       5       4       3       3 2 1      A
1979 18.90       9       5       4       3       3       3       1    Y
1980 20.79 10       6       4       3       3       3       1    B
1981 22.87 13       6       4       4       3       3       1    A
1982 25.16 19       6       4       4       3       3       1    C
1983 27.67 NONE      7       5       4       3       3       1    K
1984 30.44 NONE 8-5 4 3 3 1
1985 33.48 NONE      9       5       4       3       3       1    Y
1986 36.83 NONE     11       6       5       4       3       2    E
1987 40.51 NONE 18       6       5       4       3       2    A
1988 44.57 NONE NONE      7       6       4       4       2    R
1989 49.02 NONE NONE     9      6·     4 ·4 2     S
1990 53.92 NONE NONE 13           8           5          4           2

END OF YEAR COLUMN CORRELATES TO ESCALATED
COAL COST, NOT TO PAYBACK PERIOD.
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TURBINE-GENERATOR PAYBACK PERIOD VS COAL COST

COST   BENEF I T COMPAR I SON   -    I.  A·.  1  CC)
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
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TURBINE-GENERATOR PAYBACK PERIODVS COAL COST
COST BENEFIT COMPARISON - ·I.·A. 2 CB)

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 01977)
DISCOUNT  FAC FOR = 1.27250
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3.6.3 SENSITIVITY OF ELECTRIC GENERATIGN

The following plots present the sensitivity of the anni 19 1 amounts of
electric generation escalation to the credit for generation.

. .1           ...
...
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TURBINE -GENERATOR RAYBACK PERIOD VS ELECTRIC GENERATION S m
COST BENEFIT COMPARISON-I.A.1(WEASTERN TOI.A.1(0 WESTERNCAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING

a m
1981 EASTERN COAL BASE COST •52.40 $/TON .8DISCOU T FACTOR, 1.04260

9   *41981 WESTERN COAL BASE COST • 20.78 0/TON 2   anDISCOUNT FACTOR = 1.06345
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TURBINE-GENERATOR PAYBACK 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

./..

NSP     -·'  ·1'   - ANNUAL ELECTRIC GENERATION( 1000  KWH)
POOL CREDIT 40566 44775 48233 54035

($/KWH) (BASIC PLAN) (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 NONE NONE NONE   B

.0260 NONE NONE NONE NONE   A

.0280(1981) NONE 57 30 18    C

.0300 29 18 14 10    K

.0320 15          11           9           7

.0340 10           8           7           6    Y

.0360            8           7           6           5    E

.0380            6           5           5           4    A

.0400            5           5           4           3    R

.0600            2           2           2           1    S

TURBINE-GENERATOR PAYBACK PERIOD VS ELECTRIC GENERATION

COST BENEFIT COMPARISON -.I.A.1(C)
CAPITAL 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) (BASIC PLAN) (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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TURBINE-GENERATOR PAYBACK PERIOD VS ELECTRIC GENERATION
COST BENEFIT COMPARISON - I. A. 1 CA)

CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING1981 EASTERN COAL BASE COST = $52.40/TON
1981 NSP·POOL CREDIT = $0.028/KWH

DISCOUNT FACTOR =  1.04260
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TURBINE-GENERATOR PAYBACK PERIOD VS ELECTRIC GENERATION

COST BENEFIT COMPARISON - I. A. 1 [C)
CAPITAL BUDGET AMORTIZED AT FULL VALUE WITH NO COST SHARING

1981 WESTERN COAL BASE COST = $20.78/TONN
1981 NSP POOL CREDIT = $0.028/KWH

DISCOUNT FACTOR = 1.06345
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