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Study of Fast Breder Reactor Plant Construction Costs
- Results in JFY1999 -

Kawasaki Nobuchika™, Uno Osamu”, Saigusa Toshiie™,
Kasai Shigeo™, Konomura Mamoru™, Ichimiya Masakazu'

Abstract

In the framework of feasibility studies on commercialized fast breeder reactor (FBR) system, advanced
concepts of FBRs are being investigated aiming to achieve generation cost of 5 ¥/kWh for the FBR
system in the future. In order to achieve this economic target, it is expected to reduce the construction
cost for 1,500 MWe FBR power plants to below 200 k¥/kWe.

As a consideration of economics of FBR plants, the following studies were conducted in JFY1999:
study on cost reduction scenarios, estimation of the construction costs of large scale sodium cooled
FBR plants by the cost evaluation code SCES-FBR, and arrangement of plant commodity data base.

Principal results are as follows:

1.

Cost reduction scenarios for FBRs with diverse coolants were studied and cost reduction
technologies applicable to those plants were extracted.

Plant commodities were compared between the Demmonstration FBR (Phase I Design) and a large
scale sodium cooled FBR plant (Preliminary design), and cost of the large scale plant was
estirnated as based on the construction cost of the Demmonstration FBR. Results of these studies
showed that the total amount of 2,500 tons for structural materials of main components in NSSS
will be a value to achieve the construction cost target in case of 1,500 MWe sodium cooled FBR
power plant.

The several plant concepts which were studied in JFY1999 as a candidate for the 1,500 MWe
sodium cooled FBR power plant were evaluated by SCES-FBR in respect to their construction cost.
The results showed that they have a potential to achieve the construction cost target.

Effects on the construction cost reduction by common use of facilities in a twin plant and by
decrease of number of cooling loops were also estimated to be approximately 23 k¥/kWe and 6
k¥/loop, respectively.

*1: FBR System Engineering Group, OEC, INC

This study was performed under the following programs for work breakdown structure of the feasibility studies
on commercialized FBR system;

1-H-® Evaluation and Comparison of FBR plants in respect to their construction and operation costs

1-H Build up and compilation of plant data bases for the evaluation of generation costs by FBR system
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Salary Number of persons
Category 1992 §/yr.  1Block 2 Blocks Etc,
Plant manager 122,000
Administrative Division:
Manager 85,000 -
Environmental control 54,000
Emergency plant public relations 54,000
Training 59,000
Safety and fire protection 50,000
Administrative services 32,400
Health services 32,400
Security 29,100
Subtotal
erations Division:
Manager 85,000
Shift supervision 62,600
Shift operators 52,500
Results engineering 52,500
Subtotal
Maintenance Division:
Manager 85,000
Supervision 58,100
Diagnostic engineering 52,500
Crafts (Mech., Elect, 1&C, ISI) 41,300
Annualized peak maintenance 41,300
Annualized refueling 44700
Radwaste 41,300
Quality assurance 44,700
Planing . 44,700
Grounds and housekeeping 29,500
Warehouse 38,000
Subtotal
Technical Division:
Manager 85,000
Reactor engineering 62,600
Radio chem. and water chem. 58,100
Licensing and regulatory 53,600
assurance
Engineering 53,600
Technicians 43,600
Health physics 44,800
Subtotal
Total staff

*Add 10% to salaries for social security and unemployment insurance premiums.
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F4.2.4 FHEE (300 - 700MWe) HFRETFIF7T » FOBRFHRBREREH

Y4 &V DTOy 7

1 2 3 4

—ita FREEE T IRE
Commercial (200M$) $ 600,000, $900,000] $ 1,200,000{ $ 1,500,000
Self insurance $0 $0 $0 $0

77 v N ERERR
1xF% (500 M$) $ 2,380,000] $ 3,640,000| $ 4,900,000/ $ 6,160,000
2 %k% (600 M$) $ 1,200,000 $ 1,400,000| $ 1,600,000 $ 1,800,000
& & $ 4,180,000 $ 5,940,000 $ 7,700,000 $ 9,460,000




%425 OECD/NEA OE@RFa X NAEIZBITAR A DB IKIF O 3EGLHEHRER T3

ARBIRH S 7= 1) OFEr#iE 2 X b 7o A (MW) VAL 1350 X4
77y NEFEIAL (B xWe) b 285,000
H H FHE R, HiE I+ ({1 xWe)

Al |#BEa A B Al1=C*rl C |HArg#a A b (FH. kWe) 28.5
rl |fiEa 2 TR (%) 1.40 3,990

A2 | A% A2=C*r2 C |HAMEFIA M (FFH. kWe) 28.5
2 |AFE LT (%) 0.28 798
A3 [EEFRISHAVEE |A3=(A1+A2+A4)*13 13 |TEEFF I iR () 14.00 1,149

Ad |KEE Ad4=C*r4 C |HAIERFIX b (FH, kWe) 28.5
4 PEE I (%) 1.20 3,420
& F 9,357

EENY N OEEHEIFIZ B

B H FES R, $qE 2 X b (H]/kWh)

Bl |[#E=2 X k B1=A1*y/h/(1-f) Al [H773 9 fi5azb (¥kwe) 3990

y |EI5 IR 4ESL (48) 15.75

h (305 | BREDER (hr) 101845
f |FTNEMR (%) 4.00 0.643
B2 [ A% B2=A2*y/h/(1-f) A2 |03 ) A8 (¥kwe) 798 0.129
B3 |[1EXLFRIHAV AT [B3=A3*y/h/(1-D) A3 | T MVEZERERSTH A (wkwe)| 1149 0.185
B4 |MEE: B4=A4*y/h/(1-f) A4 |HIT) 3 0 MR (¥/kWe) 3434 0.553
& 5t 1.510

€80-000& 00¥6NL ONI
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