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PSA impact of changing EDG starter motor

1 Introduction

The Koeberg EDGs have nol perdfermed at salisfactory lavels for a sustained pericd of tine.
The 2008 WANO peer review identifiad the Koeberg ENGs as an Area for mpravament (AFh
wilh a similar finding (related AF1) during the 2011 WANO peer review

An Emergency Diesel Generalor {(EDG) Recovery Project Team was established in August
2012 lo deal with the issues affecting the reliability and availabillty of the EDGs onsite. A
prejact scops for axecution within predetezmined limelines was established foliowing US
benchmarking and varicus internal self-assessmerds. The EDG prejecl scope was
subsequently presented to and acceptad by the PHC on 30 May 2013.

The project identified that obsolescence played a mejor part in the inatility to rasolve long
slanding enuipment problems and as ene of the solulions propesed a new cylinder injection
start system to replace the axisling pnoumatic motor. The new direct air injeclion starling
system shall be designed, analysed and manufectured in accordance with the applicable
codes, standards and international best praclices which shall be justified by the Confractor in
collaboration vath the Criginal Equipment Manufacturer (OEM),

In the current desion, each EDG has two redundant snd diverse starting machanisms, The
proposed modification retains redundancy but efiminates diversity, and thereby introduces a
new common-cause fallure mechanism that could potanlially affsct hoth siarting mechanisms
on all five EDGs.  This memo estimales Ihe risk incrosse asscciated with raplacing the
existing the pneumalic starler moter with a second direct injeclion stanter motor. [t was
concluded that this increase was nol significant.

2 Analysis Method

Analyses were performed using the latest official relgase of the Kosberg PSA modsl,
PSATIRI1pp. An absolute cut-off of 10E-12 was used for all analyses., Since the
Riskspeclrum PSA medel does not specilically medel the two starter molors on the
emeargency diesels, the model had o be modifiet (o include the starter motors in the haseline
model. This was done by adding two new events for ench of the three emergency dieseals
modellad for Unit 1 {LHP, LHQ and 9LHS) and using failure data oblained from the rapor
Unavaifatiiily of the Emergency Diesel Generatars ol Koebarg NPP' [Ref. 1) to populate
Koeherg Operating Ualt
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these new evenls. Generic commen cause failure data was obtained frem “Common Gauso
Failure Parameter Estimations” [Rof. 2] and new comman cause groups were added to the
medel The paramnetar information for the new basic evenls lor all lhree diesels in the PSA
madal is given below:

+  Diesel engine falls to start/ ar motor: 4.62E-03 per year

+ Diesel engine fails (o star/ direct injection 2 08E-03 per year

Automialic MGL common causo groups stween the {hree emergency diesels were set up for
the two different starler molors using the following parameters:

+ BetaFactor; 3.70E-02
+  Gamma Factor: 4 50E-01
s Deita Faclor; 6.00

The base case was then madifisd to have two direct injection starter motors instead of one
direct starter and one pneumalic siarter motor. The common cause parameters were
adjusted to accoun for common cause failure betwaen all starters on all the diesels.

The new parametars are as foliows:
+ Diesel engine falls to slart/ direct injection 1: 2.05E.03 per year
» Diesel engine fails to star/ direct injection 2: 2.05E-03 per year
+ Bela Facter: 3.65E-02
¢ Gamma Faclor; 6.65£-01
»  Della Faclor: 6.56E£-01

Both medels were run {o determire the CDF,

3 Results and Conclusion

The base case COF was delerminad to be 7.882E-06 per year, The COF for the modified
case of two direct Injaction sterlers was delermined to be 7.886E-C8 per year. This gives a
ACDF of 4.01-09 per year. Therefore it can be conctuded that the modification la change out
the pneumalic starter motor for a secand direct injection starter melor on the emargency
diesals doos not lead Lo a significant increase in risk in terms of 331-64 [Raf, 3}, and that this
proposed aclivity Is therefore acceplable from a PSA perspective
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