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GE BWR 4 Reactor
636 MWe * 2

Westinghouse/ABB HPI/LP Turbine
Westinghouse/ Generator
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*The event:

= 08/29/2005 unit 1 performed a fast start test of
EDG-1B.

= The [ of time span from “engine start” to “ready
o ozl Is ==10 secords

SNilTe e st ESIINEE 685 sesonds.
= EDG-1B declared IN-OP
= Unit 1 entered LCO
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« Two trains of air motors on each
engine.
« 4 trains of air motors per EDG.
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« Fast start scenario:
«Start signal— Solenoid open —
= Air motor engage with engine —
= Air start valve open —
=Engine cranking +- Fuel injection —
sEngine ignited & accelerate —
sAir motor stop (@200rpm) —
1Gen. External exciting (@400rpm) —

= Engine ready to load (@850rpm &
90% rated voltage)
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« ltems been checked after the test failure:

= Electrical: relays and switches were
normal.

« Mechanical: air starting motors were
normal.

« [/C: starting = =~ were normal
but3trainsat = 1 of 170psi.
(Nominal: 180psi +/- 10psi )




[image: image13.jpg]EE=ecl Elarl [esl Failure Root Cause Analysis

« Things been done after the check:
» Adjust air pressure from ~ to .
= Perform two consecutive fast start tests.
= Both tests passed successfully.
=« EDG-1B declared operable.
= Unit 1 relieved from LCO.
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« 3 days later began the refueling outage.

« Root cause analysis was demanded by
administration.

S GR ESISoEctiSSizingRair pressure
setting,
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«Is the pressure setting the root cause?
» Adjust pressure from © to .

= A fast start test were performed and
passed successfully.

= Pressure setting is proved not the root
cause.
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« Many components involved in a fast start:
= solenoid, air motor, air start valve,
= governor, fuel control linkage, fuel injector,
engine power pack,
= speed switch, voltage relay, exciter, generator,
breaker, etc.
« Every component has a contribution to the
test result.
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« A multi-channel recorder was used to
analyze the performance of related
components during the test.
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« The engine speed build-up of EDG-1B is
sluggish compared with EDG-2A

« The time span from “engine start” to
“400RPM’ for EDG-1Bis =

« The time span for EDG-2Ais |
« A difference of  ~  exists.
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« Two conditions must be satisfied to start

a diesel engine:

1. Engine cranked to minimum
spezd (40 BRIV

2. | available for combustion.

« Late ignition of EDG-1B showing fuel
supply was delayed.
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«For engines requiring fast start, a
booster must be installed
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« Starting time will be prolonged for
engines without booster.

«EDG-1B acts as if no booster is
installed.
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« Field observation
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« Booster was dismantled and inspected
and found normal.

« Booster was tested using service air, fuel
injector rack was not moved at all.

>Vhizit's wrorief?
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« Compare governor and booster
configuration: of unit #1 with: Unit #2.

« Look up for information in the governor's
manual.

Q Folrid housss conpzaiafa ERieSPae=lgl
18 was Wrone),
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EBEIFZESTa

« The mistake was very likely made
during construction.

« After connections being corrected,
fast start time shortened more than
1 second.
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Q Ty abnorral uheroremE
observed on EDG-1A & 1B can
be explained now.
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Difference Between Two Units

EDG Air Tank Capacity Test (Year 1992)
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«Lessons Learnt:

A problem can be hidden for
many years before it is
discovered.
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i llest Failure Root Cause
Analysis

«Lessons Learnt(cont):

Any unreasonable performance
difference between identical
equipments or unreasonable
phenomenon could be a sign of
problem.
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i llest Failure Root Cause
Analysis

«Lessons Learnt(cont):

A suitable instrument (e.g. Multi-
channel recorder) could be
helpful in finding the root cause.
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Questions?
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代表本公司發表報告情形

附件二：本公司報告內容
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