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The Nuclear Power Plants in Taiwan

CHINSHAN °e
(BWR/4 -- 636 MWe x 2) { ]

KUOSHENG

N BWR/6 -- 985 MWe x 2

(ABWR - 1350 MWe x 2

MAANSHAN under construction)
(PWR -- 951 MWe x 2) l
}:“:é: ‘s‘ '{3' '3" )‘J fin '*-‘a -3- Taiwan Power Company KSNPS ﬂil:bh

Kuosheng’s Summary

U Major Equipments :
> Reactor : GE (BWR-6) Turb./Gen. : WH
O Capacity : 985 MWe x 2 Units

U Milestones : Construction Commercial
> Unit 1 1974. 09. 18 1981. 12. 28
> Unit 2 1974. 09. 18 1983. 03. 16

U Percentage of Installed Capacity: 5.1% in 2008
U Electricity Generation: 16.2 Billion kwh in 2008 (7.8%)

U MUR Uprated: 1.7% in 2007

U KS1, with its yearly C.F. of 99.96% in 2008, was ranked as the
eleventh high performance among worldwide 439 operating
nuclear units.

};":é; ‘; '&' '@' )‘J fin "-‘a -4- Taiwan Power Company KSNPS ﬂil:bh
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TPC Electricity Distribution in 2008

Installation Generation
Renewable Energy 5.65% Renewable Energy 2.44%
Wind 0.64% Hydro.5.02% Wind 0.3% Hydro. 2.14%

IPP
18.7%
Coal 8%
Gas 10.7%,

(%} ‘;’; 'f_g ’t’ j.) iR é—:] -5- Taiwan Power Company KSNPS Aﬁ@h

Information for Fuel Integrity Evaluation

U Offgas Daily Sample ( ¢ Ci/sec)
»>Xe-133, Xe-135, Xe-138
»Kr-85m, Kr-87, Kr-88

U Online Offgas Monitoring System ( ¢ Ci/cc)
»30 mins

U Post treatment radiation monitor (cpm)

U Post Failure
»Cs-134, Cs-137 (exposure evaluation)
»>Sr-91, Sr-92, Np-239 (degraded index)

(%} ‘;’; 'f_g ’t’ j.) iR é—:] -6- Taiwan Power Company KSNPS Aﬁ@h
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KS Offgas Online Monitor
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RECOMB
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1.0E+0 —
1 Small Defect ot e
1.0E-1 —
o 10E2 —
k) El
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: Suspected Fuel Failure
1.0E-5 I B Y I B
'5\9’\°% '5\9\0% 'z>\'\°\¢b '5\’\'\\0% '3\\,1)%9’ '5\’\'3’\0% '5\’\“\6% '5\’\("\0%
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Fuel Failure Summary
Unit/Cycle Detected Sipping BU/Type | Root Cause
KS2/16(MOC)| 2003.4.16 | 2003.12.23 | 28.9/A9B | NC-PCI (MPS found in hot cell)
28.6/A9B [ NC-PCI (MPS found in hot Cell)
KS2/17(MOC) | 2004.6.21 | 2004.12.25 | 35.2/A9B | PCI possible
(No MPS found in hot cell)
33.8/A9B [ NC-PCI possible
KS1/17(EOC) 2004.8.9 [ 2004.9.13 [ 31.0/A10 | Debris (visual inspection)
KS2/18(MOC) | 2005.12.19 | 2006.1.27 | 30.7/A10 | Debris (determined in hot cell)
KS2/18(EOC) 2006.7.1 | 2007.4.16 | 32.9/A10 | Debris (visual inspection)
33.2/A10 [ Undetermined (low stress)
KS1/19(MOC)| 2006.9.27 | 2007.2.17 | 40.2/A10 | PCI possible
KS1/19(EOC) | 2007.8.15| 2007.9.10 | 28.5/A10 [ Debris (visual inspection)
KS1/20(EOC) | 2008.3.10 | 2009.3.12 | 26.6/A10 | Debris (visual inspection)
(%} ‘;’; 'f_g ’i’ )’J fin é—:] -10- Taiwan Power Company KSNPS Aﬁ@h
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Hot Cell Examination

The hot cell examination project started in
mid-2006 and ended in early 2009.

QThree failed ATRIUM-9B rods (two from
cycle 16, one from cycle 17) , one failed
ATRIUM-10 rod (from mid-cycle 18), and
several reference rods were sent to the
hot cell of INER (Institute of Nuclear
Energy Research) in Taiwan for detail
examination.

@g ‘:;“ u‘i’ *’i" ]‘J fin ﬁj ik Taiwan Power Company KSNPS ﬂj@h
KS2C16 1st A9B Failed Rod-NDT
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S w
| l

1000 1500 2000 2500 ' ;OO/ 3500 4000 4500
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breaking g Crack at 609 mm

Long crack at 2573~3055 mm Blister at 3270 mm
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Metallographic Analysis
3270mm —Blister

W 609mm — axial crack

@g A R 13- Taiwan Power Company KSNPS ﬂj@h
KS2C16 2nd A9B Failed Rod-NDT
H : ' ‘. : ; I —
s’ ’ | | ]
e 9, - L
= / ‘
/

-10
0 500 M 1000 1500 2000 2500
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B

Circumferential crack
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Metallographic - Circumferential crack @ 2202 mm
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Blister at 3395 mm
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KS2C18(m) A10 Failed Rod-NDT
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Corrective Actions-1

UTo prevent from NC-PCI

»Vendor has changed its manufacturing
process, and pellet surface inspection criteria
since mid 2004.

»Kuosheng has adopted more rigorous power
maneuvering strategy and fuel conditioning
criteria (soft startup & operation strategy)
since early 2007.

o 5 B
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Corrective Actions-2

QTo prevent from debris fretting

» Kuosheng has enforced its FME procedure, such as
establishing the FME zone and control point in the
spent fuel pool area, web-based FME auditing
bulleting board, FME prerequisites prior to a
maintenance task, etc.

» Kuosheng has performed partial RPV bottom head
cleaning in the latest outage(1EOC20) for legacy
debris.

» The fresh fuels furnished with more efficient debris
filter (AREVA FUELGUARD LTP) are loaded into the
core from 2009.
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Thank you for
your attention ! Y
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