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(% 1) Summary of Levelised Discounted Electricity Generation Costs

(mills per kWh at Jan. lst 1981)

Nuclear (D, R, 5 %) Coal (D. R. 5%) Ratio Coal /Nuclear

Country invest-| Opera-| Fugj | Total | Mot ?iglfm' Fuel | Total D;_) ;}" DI'O(;'
Belgium* 16.4 7.4 3.8| 32.6 7.7 4.2 33.6| 45.5] 1.39| 1.14
Canada® 12.3 2.1 3.6 18.0 7.4 3.2 15.1| 25.7| 1.42| 1.14
France* 13.2 4.7 9.0| 26.9| 10.8 3.8 32.5( 47.1y 1.75] 1.50
Germany* F.R.| 20.5 6.4 | 10.7| 37.3| 10.3 7.8 43.1( 61.2] 1.64| 1.31
Ttaly* 12.9 291 10.1| 25.9 7.3 251 30.9| 40.7| 1.57| 1.30
Japan 17.4 6.1 99| 33.4] 123 55| 32.6| 50.4| 1.51] 1.25
Netherlands 20.9 48| 13.2| 389 10.3 53| 34.80 50.4| 1.20| 1.09
Norway 16.4 57| 10.1] 32.2| 10.7 56| 29.5| 45.8| 1.42| 1.17
Sweden 22.7 58 | 11.0| 39.5| 10.9 6.4| 35.6| 52.9| 1.33] 1.09
United Kingdom | 37.0 441 12.1| 53.5| 22.5 45| 49.6| 76.6| 1.43| 1.18
United States® | 24.0 4.8 8.7| 37.5| 13.4 48| 197 37.9| 1.001| 0.81

Note ! -The figures for different countries are not directly comparable,

) -Excluding taxes and similar charges.

*Columns extracted from UNIPEDE, for Federal Republic of Germany only nuclear.
a) Figures for Central Canada.

b) Mid-case projection for Chicago (mid-west region), The investment component for nuclear
and coal plants includes a cost to refurbish and/or rebuild major equipment, a so- called

“interim investment, in the 15th year of operation.
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Case Nuclear Power |Coal Fired
Fuel Cost A B C

High 23.23 | 26.62 | 35.56 | 1.53|1.34

Middle 23.23 | 26.60 | 33.07 | 1.42(1.24

Low 20.21 | 23.32 | 29.20 (1.44]1.25

NOTE 1, YEN/$ -238/1

2. A-Case of 10% Construction Cost
Reduction

3. B-Case of No Construction Cost Réd-
uction,20% of Construction added as
Decommissioning Cost, 2 % of Power
Generation Cost added for Redwaste
Management Cost (Nucler Power Cost
Highest) v

&¥ . Future Supply/Demand Situation of Pow-
er Plant Fuel by Institute of Energy Ec-

c/alcC/B

onomics
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(27 Unit Production Cost

(US mill/kWh)

j FY 1982* " FY 1983 FY 1984
- il- - - | Oil- | Coal- Nu- | Oil- | Coal-

Nu 0il Coal Hydro Nu .1 oa Hydro u .1 .oa Hydro

clear | fired | fired clear | fired | fired clear | fired | fired
Fuel 4.00 148.22(34.52| — |4.83({49.76134.91 — |5.21143.65)33.16( —
Depreciation 7.74 | 2.78| 3.84 |4.03 | 7.04 | 4.28 | 5.69 | 3.30 | 7.03 | 3.60 | 4.33 1 5.32
Maintenance 1.73 ] 0.76| 2.04[{1.69 (2.40 | 1.22 | 2.11 | 1.48(2.39] 1.08 | 1.48 | 3.00
Others 1.56 | 0.70| 1.53 [2.64 | 1.31 | 0.87 | 2.55 [ 2.53 | 1.48 | 0.77 | 1.58 | 4.40
Interest on Long '

4.14 | 1.33] 1.2712.98 | 4.97{2.75|2.95|3.27 5.38{2.39|2.64} 5.61
terms Loans
Back-end Cost | 3.19 3.13 3.18
Total 22.36 |53.79 [43.20 |11.34 |23.68 | 58.88 |48.21 |10.58 | 24.67 |51.49 |43.19 [18.33

Calculation Bases of Nuclear Production Cost :

1. Depreciation and back-end costs are estimates. All other data are actual records.
2. Interest accrued from TPC Fund during the construction period is included in depreciation cost
and estimated on the basis that interest represents 21% of depreciation cost and TPC Fund rep-

resents 28% of theé total construction cost.

3. Betterment cost is also included in depreciation.

4. Depreciation of nuclear power facilities is calculated on basis of the depreciation rate of 5% per

annu.

5. Back-end cost is estimated NT $ 0.1260/kWh and converted to US Mills according to different

exchange rates of various years.

*FY 1982 : July 1.
FY 1983 : July 1,
FY 1984 : July 1,
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(%8 ) Taipower Generation Cost

(US mills/kWh)
Pl Ol | Coal Ave, |
Year fired | fired Nuclear| Hydro Cost
1984 56.8 44,6 24.2 |1 20.9 | 36.9
1983 54.9 46.4 20.5 | 15.6 | 37.8
1982 | 58.4 | 46.2 | 21.8 | 16.6 | 43.4
1981 52.7 42.2 16.6 | 14.5 | 40.2
1980 43.9 315 13.2 1 19.1| 36.9
¥l . Accounting Report Jan. 1985, Taipower
Cost Represent Calendar Year (Jan.-Dec.)
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(% 10) Estimated Construction and Generating
Cost for Various Fuel Type Plant

[~ Item Capaci-|Construction| Generation Cost (¢/KWH)
Fuel W) Cost($/KW) | Fixed Cost| Fuel Cost| Total
Bunker

. 500 615 1.66 ) 5.09 |6.75
01l
Bituminous| 500 902 2.71| 2.16 |4.87
Coal 900 782 2.35| 2.05 (4.40
Nuclear {900 | 1,412 3.57{ 0.78 14.35

Note 1. Construction Unit Costs are based on
1983 Price, inclucive of Interest,

2. Fuel Costs are based on 1983 Price.

(¥ 11) Estimated Generation Costs for Nuclear
Power Plants under Construction

ltem Generating Cost ¢ /KWH .
Capacity Completion
Fixed | Fuel
(MW) Total Date
Plant Cost | Cost
KNUT 000 1311 (099 |40 |No-579/88
5.6 ' ' ’ NO. 6 -6/86
KNUL o0 {360 1,06 466 | 7 73/%
7.8 ) S ' NO.8-3/87
KNU 200 | 1.43 15.43 NO.9-9/88
O . . .
9- 10 900 NO. 10-9/89

Note : 1. Generating Costs are based on the
year of completion,

2. Fuel Costs are based an price of ma-
rch, 1983, with 8% annual escalation
applied.

3. Initjal Fuel Cost excluded.

4, Decommissioning Cost not included.
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¢18/1> Schedule for Nuclear Power Plant Design and Construction
Process Mid-1980s Completion of LWR Plant

Control Pannel#%E,

-2 -1 0 1 2 3 4 5 6 7 8 9
T T C'P. SCHEDULE, YEARS | | T ' ! '
INITLAL DESIGN REBAR FABRICATION 0. L.
AND DELIVERY TO JOBSITE !
CIVIL/STRUC EXCAVATION }
TURAL | _REBAR INSTALLATION |
I i POUR_EXTERIOR WALLS , |
| 'POUR INTERIOR WALLS AND FLOORS |
I |
|
DESIGN AND LAYOUT :
PIPING,VALVES DWGS PLACE POs DELIVERY TO JOBSITE |
AND HANGERS : INSTALL PIPING VALVES AND HANGERS;
l
PREPARE PLACE DELIVERY |
CABLE TRAY SPECS POs | TO JOBSITE i
AND CONDUIT | INSTALL TRAY AND CONDUIT |
, [ PULL CABLE :
A ABLE
SYSTEMS DESIGN! L TERMINATE C |
MECHANICAL PLACE POs ! DELIVERTY TO JOBSITE ,
AND + :
| SET EQUIPMENT |
ELECTRICAL PRECPAREOSPECS} DELIVERTY TO :
A
INSTRUMENTION| o PO ; LOBSITE ) |
c.p. INSTALL INSTRUMENTION 0, L.
+ T T
GENERAL - 2 0 1 DR 5 7 8 9
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. . PORT AS BUILT
THE tat—DESIGN AND DESIGN IMPLEMEN \F,%EQI?I(S;X%ON
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EFFORT TION (SEISMIC ANA- l"
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100 100
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st
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0 L T T T T R T T T T T 0
-2 -1 0 1 2 3 4 5 6 7 8
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ERETRE o #UIS HNE, 9) +6IKE I HIZTE SystemillE =52
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(% 14) PWR Plant Table of Construction Period

- OUT- -
COMPANY | pLANT [MAIN CON-OUT CONSTRUCTION PERIOD (MONTHS)
TRACTOR [(Mwe)| 0 10 30 40 50 60 70
START INITIAL COMMERICAL
(UNDER OPERATION) EXCAVATION CRITICALITY OPERATION
MIHAMA
KANSAI 1 WH 340 iy 39
MIHAMA
KANSAI \ MAPI | 500 Y 43
TAKAHAMA 7l 9
KANSAI . WH 826 55
TAKAHAMA
KANSAI \ MHI 826 V| I
GENKAI v ly
KYUSHU . MHI 559 55
MIHAMA v
KANSAI 5 MHI 826 53
v ¥y
KANSAI | OHI-1 WH 1,175 77
KANSAI | OHI-2 WH 1,175 Jgs
IKATA
SHIKoKU | [KA 1 MHI 566 A
GENKAI vl y
KYUSHU MHI 559 57
-2
SHIKOKU IKATAZ MHI 566 B
SENDAI 7
KYUSHU ) MHI 890 66
{UNDER CONSTRUCTION)
TAKAHAMA
KANSAI 3 MHI 870 (50)
TAKAHAMA
KANSAI ) MHI 870 L J(56)
SENDAL
KYUSHU ” MHI 890 3 Y| (58)
TURUGA
JAPCO ) MHI 1,160 (62)
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{212]|3) Construction Methods Improvements and Construction Period Reduction
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|
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g Y i ower emf)n r
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| 2000
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1. 5TH PBNC PROCEEDINGS

2., PRE-5TH PBNC WORKSHOP

3. EPRI PRESENTATION TO VENDORS,
A/Es

4, Positive Experience in Designing and Con-
structing Nuclear Power Plant

5. REETHEEN #&itol M R, KOPEC

6. HABFEESHH

7. 5TH, 6TH KAIF/JAIF Seminar on Nuclear
Industry
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