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On Sep. 13On Sep. 13thth & 14& 14th th 2008, Typhoon SINLAKU hit the 2008, Typhoon SINLAKU hit the 
northern Taiwan with strong wind and heavy rains. northern Taiwan with strong wind and heavy rains. 
It caused the flood in the Unit 2 Reactor Building It caused the flood in the Unit 2 Reactor Building 
RadwasteRadwaste Tunnel of the Lungmen NPP, which is Tunnel of the Lungmen NPP, which is 
still under construction.still under construction.
Some of the pumps failed to function due to Some of the pumps failed to function due to 
offsite power outage in the evening of 13offsite power outage in the evening of 13thth. The . The 
flood level thus got higher and higher. flood level thus got higher and higher. （（outside outside 
of RBof RB））
The flood overflew the sand bags and through the The flood overflew the sand bags and through the 
poorly sealed pipe poorly sealed pipe （（6 inches6 inches）） towards the RB.towards the RB.

Sequence of EventsSequence of Events
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Sequence of Events Sequence of Events （（Cont.Cont.））

The water flew through the hole into the The water flew through the hole into the 
RB, and flooded the pumpsRB, and flooded the pumps（（not not 
submersible pump submersible pump ）） equipped at the equipped at the 
basement basement （（EL. EL. --82008200））. These 8 sets of . These 8 sets of 
nonnon--submersible pump  failed to function.submersible pump  failed to function.
The flood level eventually reached about 2 The flood level eventually reached about 2 
meters. meters. （（inside of RBinside of RB））
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Morning of the 14Morning of the 14thth, flood of unit 2 of Reactor , flood of unit 2 of Reactor 
Building of the 4Building of the 4thth NPP was identifiedNPP was identified
Morning of the 15Morning of the 15thth, the TPC reported the , the TPC reported the 
flood  to AEC onflood  to AEC on--duty centerduty center
Immediately actionImmediately action（（TPCTPC））

Block the leak sourceBlock the leak source
Got all available pumps to pump water outGot all available pumps to pump water out

On 16On 16thth, most of water was pumped out of the , most of water was pumped out of the 
basement  basement  

Checked the flooded equipment thoroughly, and Checked the flooded equipment thoroughly, and 
issued the NCRissued the NCR（（ Non Conformance Report Non Conformance Report ））

Sequence of Events Sequence of Events （（Cont.Cont.））
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The Affected EquipmentThe Affected Equipment
The affected equipmentThe affected equipment：：

CRD Pumps CRD Pumps 
HPCF PumpsHPCF Pumps
RCIC Pump, keep fill pump, drain pumpRCIC Pump, keep fill pump, drain pump
RHR Pumps, keep fill pumpsRHR Pumps, keep fill pumps
RHR RHR HXsHXs
RWCU backwash pumpRWCU backwash pump
RWCU pumpsRWCU pumps
RWCU RWCU HXsHXs
AHUsAHUs
HCUsHCUs
QuenchersQuenchers
othersothers

Total: Total: 34 sets of water pump, 12 sets of motor, 7 34 sets of water pump, 12 sets of motor, 7 
sets of AHU, 103 sets of HCU, etc.sets of AHU, 103 sets of HCU, etc.
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Recovery PlanRecovery Plan
RepairRepair

MOV, AOVMOV, AOV：：repaired by LCO and supported by 3repaired by LCO and supported by 3thth

NPP, Lungmen NPPNPP, Lungmen NPP
MotorMotor：：disassemble at outside factorydisassemble at outside factory
PumpPump：：repair in the fieldrepair in the field

Quality and SafetyQuality and Safety：：
Refer to EPRI Refer to EPRI ““ Guidelines for the Repair of NPP Guidelines for the Repair of NPP 
SafetySafety--Related MotorsRelated Motors””
Refer to INPO documentsRefer to INPO documents
Refer to the domestic and Refer to the domestic and international experiencesinternational experiences
Ask manufacturers to repair RCIC Pump, CRD PumpsAsk manufacturers to repair RCIC Pump, CRD Pumps
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Recovery Plan Recovery Plan （（Cont.Cont.））

Preventive ActionsPreventive Actions
Recheck the opening of all the buildingsRecheck the opening of all the buildings
Setup the mechanism to account for all Setup the mechanism to account for all 
the openingsthe openings
Before typhoon, make sure all the Before typhoon, make sure all the 
openings are tightly sealedopenings are tightly sealed
Deploy diesel submersible pump to avoid Deploy diesel submersible pump to avoid 
pump failure due to floodpump failure due to flood
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Regulatory ActivitiesRegulatory Activities
On Sep. 15, 2008,On Sep. 15, 2008, Received the event notification from TPCReceived the event notification from TPC

Asked resident inspector to observe the recovery activitiesAsked resident inspector to observe the recovery activities
Release the news in the public websiteRelease the news in the public website

On Sep. 16 & 17, 2008, On Sep. 16 & 17, 2008, Resident Inspector reentered the Resident Inspector reentered the 
site to inspect the affected equipmentsite to inspect the affected equipment
On Sep. 24, 2008,On Sep. 24, 2008, TPC officially reported the event to AEC, TPC officially reported the event to AEC, 
AEC requested TPC to:AEC requested TPC to:

Review the effectiveness and the efficiency of typhoon  contingeReview the effectiveness and the efficiency of typhoon  contingency plan ncy plan 
and response team to ensure the history will not repeat itselfand response team to ensure the history will not repeat itself
Refer to the domestic and international experiences to setup theRefer to the domestic and international experiences to setup the recovery recovery 
plan including the acceptance criteriaplan including the acceptance criteria
Define the examination and maintenance  procedures to ensure theDefine the examination and maintenance  procedures to ensure the
environmentalenvironmental--sensitive equipment above the flood level can perform its sensitive equipment above the flood level can perform its 
intended safety functionintended safety function
Setup the special procedure to ensure the affected equipment wilSetup the special procedure to ensure the affected equipment will be l be 
compliant  to the  operability and reliability requirementscompliant  to the  operability and reliability requirements
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Notification of ViolationNotification of Violation
Regulations on Immediate Notification Requirements Regulations on Immediate Notification Requirements 
and Reportable Event Report for Nuclear Reactor and Reportable Event Report for Nuclear Reactor 
FacilitiesFacilities

2 hours 2 hours Immediate NotificationImmediate Notification
1 month document report1 month document report

Implement the preliminary investigation reportImplement the preliminary investigation report
Root Cause investigationRoot Cause investigation
Outline the activities of TPC and AECOutline the activities of TPC and AEC
Send the report to the StateSend the report to the State--owned Enterprise owned Enterprise 
Commission to investigate the staffCommission to investigate the staff’’s responsibilitys responsibility

Regulatory Activities Regulatory Activities （（Cont.Cont.））
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StateState--owned Enterprise Commissionowned Enterprise Commission
Insufficient antiInsufficient anti--typhoon contingency plantyphoon contingency plan
Improper staffing of antiImproper staffing of anti--typhoon teamtyphoon team
Inadequate emergency reaction Inadequate emergency reaction 

Regulatory Activities Regulatory Activities （（Cont.Cont.））
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LongLong--term Activitiesterm Activities
All affected equipments, except All affected equipments, except HCUsHCUs, have been , have been 
repaired according to the recovery planrepaired according to the recovery plan
TPC established TPC established 「「 Special maintenance  plan before Special maintenance  plan before 
turnover turnover 」」（（including Post Construction Test  phaseincluding Post Construction Test  phase））

TPC set up TPC set up 「「Special maintenance plan after turnover Special maintenance plan after turnover 」」
（（ including Preincluding Pre--operation test, Startup test, commercial operation phaseoperation test, Startup test, commercial operation phase））

Site resident inspectionSite resident inspection（（memorandummemorandum））

Periodic inspectionPeriodic inspection（（Notice to ImproveNotice to Improve））

Evaluate the PCT, PreEvaluate the PCT, Pre--op, Startup test resultop, Startup test result
Enhanced supervision for at least 2 cycles after Enhanced supervision for at least 2 cycles after 
commercial operationcommercial operation
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Identify the root cause of the event to Identify the root cause of the event to 
ensure the history will not happen againensure the history will not happen again
Review and oversight the recovery planReview and oversight the recovery plan,,

special maintenance plan to ensure the special maintenance plan to ensure the 
plan will be effectively implementedplan will be effectively implemented
Ensure the affected equipment can perform Ensure the affected equipment can perform 
its intended safety function not only in its intended safety function not only in 
testing phase but also in operating phasetesting phase but also in operating phase

ConclusionsConclusions
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Thank YouThank You
forfor

your attentionyour attention
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Unit 2 Reactor Building

Unit 2 Control Building

Radwaste Tunnel

“日＂ Type opening
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停電停電

停電前原設置停電前原設置
有有44台抽水泵台抽水泵
停電後只剩停電後只剩22台由柴油發台由柴油發
電機供電之抽水機運轉電機供電之抽水機運轉

Typhoon SINLAKU Flooding PathTyphoon SINLAKU Flooding Path



RB Room 149 Flooding Sketch MapRB Room 149 Flooding Sketch Map
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廠房規模：廠房規模：
6060mm××57m 57m ××63.4m(63.4m(高高) ) 
地下地下33層層(25.7m) (25.7m) 
地上地上44層層(37.7m)(37.7m)
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31Fuel Building, BLAYAIS NPP, France


