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Abstract

The power uprates is the process for increasing the available rated power of
commercial nuclear power reactor, utilizing thermal and design margin already secured
at the stage of design, or by reducing measurement uncertainty of thermal power.
Power uprates can be classified in three categories: (1) measurement uncertainty

recapture power uprates, (2) stretch power uprates, and (3) extended power uprates.



In the United states, Calvert Cliffs Unit 1 increased 5.5 percent of the rated power
of reactor power by means of stretch power uprates for the first time in 1977, and 81
more nuclear power plants are in operation with the licensed rated power increase as
of June 2002. The applications of power uprate amendment of 16 nuclear power plants
are scheduled to be submitted by the year 2006.

With the commercial operation of nuclear power plant started in 1978, Korea now
has a total thermal power marking at 40,000 MWt. If the power uprates is approved,
a considerable cost benefit is expected. Therefore, regulatory demand for power
uprates from the utility is anticipated in near future.

The power uprates is not simply to change the design but to get it through
assessments and analyses of overall systems of nuclear power plant. For this reason,
the aims of this research is to present the need of preliminary provisions of relevant
regulations considering the reassessment of the components integrity, the performance
of components/systems, the accident analysis, and the technical specifications against

the coming regulatory demand.
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Ha kD
3% 1. Approved Applications for Power Uprates in Europe
% Y ear Reactor

Country Plant Uprate | Approved Type etc

Belgium | Dod 3 10 1993 PWR 900 SGR
Tihange 1 8 1996 PWR 870 SGR
Tihange 2 10 2001 PWR 900 SGR

Finland Olkiluoto 1,2 18.3 1998 BWR 700 SGR
Loviisa 9.1 1998 VVER 440

France Chinon 3,4 45 1987 PWR 900

Germany | Konvoi 2.2 1991
Isar 2 2.6 PWR 1300
Grafenheinfeld 6 In progress | PWR 1300
GKN 1,2 4 2000 PWR
Unterweser 4.4 1998 PWR 1300

Slovenia | Krsko 6.3 PWR

Spain Cofrentes 10 2002 BWR

Sweden Ringhals 2 9 1989 PWR 900 SGR
Ringhals 3 12 1995 PWR 900 SGR

Swiss L eibstadt 4 1995 BWR 1000 | 990 MWe

(*) SGR : Steam Generator Replacement
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3 2. Safety Analysis and Codes in Power Uprates Project

Safety Analysis Computer Code
Reactor Heat Balance SIMULATE-3
Core and Fuel Performance SIMULATE-3 and CASMO-4
Thermal Hydraulic Stability LAPUR

ECCS LOCA Evauation TRAC-BFI/ARK

Fast Transient Analysis RETRAN-3

Slow Transient Analysis SIMULATE-3

Anticipated Transient Without

Scram (ATWS) RETRAN-3 and FRAP-T6/APK
Station Blackout (SBO) RETRAN-3
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(1) Enhanced requirements for lead test assemblies (LTAs)

(2) Surveillance to detect metallurgical problems

(3) Fuel management guidelines
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