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IntroductionIntroduction

• Remember, it is by understanding the lessons 

learned from past events that we can 

adequately prepare for the future.

• Analysis in 2011 showed that 63% of the 

particularly noteworthy events reported to 

WANO would likely have been prevented, or 
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WANO would likely have been prevented, or 

their consequences reduced, had the lessons 

learned provided in Significant Operating 

Event Reports (SOERs) and Significant Event 

Reports (SERs) been properly applied.



Introduction (Cont.)Introduction (Cont.)

• As we discuss the interaction between 

individuals, technology and organizations 

(ITO), let us not forget the lessons learned and 

operating experience available to aid in 

addressing nuclear safety and crafting an 

approach going forward.

3

approach going forward.



What Is AvailableWhat Is Available

• SOER 2011-2, ‘Fukushima Daiichi Nuclear Station 
Fuel Damage Caused by Earthquake and Tsunami’

• SOER 2011-3, ‘Fukushima Daiichi Nuclear Station 
Spent Fuel Pool/Pond Loss of Cooling and 
Makeup’

• SOER 2011-4, ‘Near-Term Actions to Address an 
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• SOER 2011-4, ‘Near-Term Actions to Address an 
Extended Loss of All AC Power’

• SER 2000-3, ‘Severe Storm Results in Scram of 
Three Units and Loss of Safety System Functions 
Due to Partial Plant Flooding’



What Is AvailableWhat Is Available

• For the first time, WANO required all members to 
respond to an SOER and these responses were 
analysed to gauge overall industry status and for 
use by the industry to better address the SOER 
content.

� SOER 2011-2, Analysis of unit responses
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� SOER 2011-2, Analysis of unit responses

� SOER 2011-3, Analysis of unit responses



What Was AvailableWhat Was Available

• SOER 2002-1, ‘Severe Weather’

� Severe weather, including high winds, heavy rain and 

lightening, has affected many nuclear power plants 

around the world. The severity of the weather conditions 

has, in some cases, been greater than that considered 

in the design of the power plant.
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in the design of the power plant.

� Storm conditions often subject nuclear power plants to 

the effects of high wind and heavy rain at the same 

time. In different parts of the world these storms can be 

in the form of hurricanes, tornadoes, cyclones or 

typhoons.



What Was AvailableWhat Was Available

• SOER 2002-1, ‘Severe Weather’

� At a nuclear power station in France during a severe 

storm in 1999 the following occurred:

� A combination of high winds and high tides resulted in water 
coming over the site dam and flooding of the site, causing the 
unavailability of normally segregated safety systems in building 
basements in two of the four units.
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basements in two of the four units.

� The flooding and wind blown debris on approach roads to the  
site, delayed the on site arrival of emergency support staff.

� Investigations following the event identified that the design of 
flood protection barriers at the site took account of the 
maximum tide level, but not the added effects of wave height.



What Was AvailableWhat Was Available

• SOER 2002-1, ‘Severe Weather’

� Several power plants in the USA have experienced 

hurricanes in recent years, including Turkey Point, 

Crystal River and Brunswick.

� The most severe of these occurred at Turkey Point in 1992 
when hurricane Andrew passed over the site.
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� The effects of the hurricane included significant wind 
damage at the plant and destruction of parts of the local 
grid network and infrastructure.

� Access to the station was hindered by flooding and debris 
on its access road.



• General Preparation

� Review the emergency planning arrangements that 

should specify the organisational, support staff and 

communication arrangements required to be available 

during severe weather.

� Evaluating the actual operational consequences that a 

SOER 2002SOER 2002--1 Lessons Learned1 Lessons Learned
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� Evaluating the actual operational consequences that a 

severe weather event could cause provides an 

opportunity to improve the operating procedures used 

during severe weather.

� Review of the safety case assumptions associated with 

grid loss to make sure they are realistic and 

probabilistically acceptable.



• Preparation Specifics

� Each department establishes an anti-typhoon group as 

specified in their 'severe weather protection‘ 

procedures. Each group is required to undertake a 

number of preparation measures to address the 

security of the plant against wind and heavy rain, and 

SOER 2002SOER 2002--1 Lessons Learned1 Lessons Learned
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security of the plant against wind and heavy rain, and 

to address the adequacy of the equipment and the 

organisational arrangements to enhance the protection 

against severe weather.



• Preparation Specifics

� Securing, or bringing inside buildings, any item that 

could become a wind blown missile (e.g. scaffolding).

� Terminate routine maintenance work and make all 

safety related equipment operable again, if possible.

� Setting up ropes and tie-lines between essential 

SOER 2002SOER 2002--1 Lessons Learned1 Lessons Learned
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� Setting up ropes and tie-lines between essential 

buildings to allow safer movement of personnel on site 

during severe weather.



• Actions And Decision Making During Severe 

Weather

� The availability of guidelines, and a clear authority in 

the decision making process, becomes important to 

ensuring nuclear safety in circumstances where 

resources may be limited and normal communications 

SOER 2002SOER 2002--1 Lessons Learned1 Lessons Learned
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resources may be limited and normal communications 

with support staff may be difficult.



• Review the design safety analyses for severe 

weather hazards at the plant to ensure that all 

credible severe weather conditions are 

adequately addressed. Specific aspects include:

� Potential challenges (e.g. flooding, heavy rain or snow, 

wind damage/windblown debris) to safety related 

SOER 2002SOER 2002--1 Recommendations1 Recommendations
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wind damage/windblown debris) to safety related 

equipment operability.

� Adequacy of consumable stock levels required on site 

and the ability to resupply consumable stocks during 

and following severe weather conditions.



� Ensure plant operating procedures are available to 

support the various actions to be taken on site 

depending on the probability and severity of the 

weather conditions predicted.

� Ensure an effective decision making process is in place 

at the plant for actions to be taken during severe 

weather.

SOER 2002SOER 2002--1 Recommendations (Cont.)1 Recommendations (Cont.)
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weather.

� The authority and responsibility of the operations shift staff and 
other essential staff involved should be clear and supported by 
relevant procedures and guidelines.



• Evacuation Time Study needs to be updated.

� Catastrophic damage caused by hurricane Katrina was 

not envisioned in the Evacuation Time Estimate (ETE).

� The unavailability of evacuation routes to the east of the 10 
mile emergency planning zone (EPZ) due to storm damage to 
roads and bridges.

A temporary increase in population in the 10 mile EPZ due to 

MER ATL 05MER ATL 05--064 Lessons Learned 064 Lessons Learned 
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� A temporary increase in population in the 10 mile EPZ due to 
the addition of evacuated persons from other hurricane 
affected areas.



• Transportation resources for public evacuation 

may not be adequate.

� Catastrophic damage caused by hurricane Katrina 

rendered some transportation assets that would be 

used in the event of a Waterford 3 evacuation as 

unavailable or unusable.

MER ATL 05MER ATL 05--064 Lessons Learned 064 Lessons Learned 

16

unavailable or unusable.

� These transportation assets were mainly located in 

support areas outside the 10 mile emergency planning 

zone.



• Most Alert Notification System sirens lost their AC 

power supply.

� Catastrophic damage caused by hurricane Katrina 

resulted in the loss of AC power to 71 of the 72 sirens 

in the Waterford 3 alerting system.

• Emergency response organization callout using 

MER ATL 05MER ATL 05--064 Lessons Learned 064 Lessons Learned 
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• Emergency response organization callout using 

pagers is challenged.

� The circuits that allow the 504 area code to be used 

failed.



• The backup Emergency Operations Facility (EOF) 

is not available.

• The regulators Emergency Notification System is 

out of service.

• Lost all offsite telephone communications 

MER ATL 05MER ATL 05--064 Lessons Learned 064 Lessons Learned 
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capabilities except for one satellite telephone and 

some cell phones where the associated company 

did not suffer the damage seen by most cellular 

phone providers.



• Some groups were not sufficiently represented on 

the Core Team that remained on-site throughout 

the hurricane.

� These groups included: engineering, engineering 

supervision, maintenance supervision, 

warehouse/procurement support and carpenters.

MER ATL 05MER ATL 05--064 Lessons Learned 064 Lessons Learned 
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warehouse/procurement support and carpenters.

� It was difficult to locate these personnel and others and 

get them back to the plant as part of a recovery/relief 

operation as well.



• WANO Post-Fukushima

� Expand the scope of WANO programmes to include:

� emergency preparedness fundamentals

� severe accident management preparedness

� fuel pool and fuel storage cooling and contingencies

� multiple unit impacts

WANO: Where We Are Going WANO: Where We Are Going 
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� plans, features and facilities for accident response and 
mitigation

� implementation of design safety fundamentals.



• WANO Post-Fukushima

� Actively promote and help implement a worldwide, 

integrated nuclear industry event response strategy.

� Complete a WANO emergency preparedness 

procedure that clearly identifies the roles and 

responsibilities of the London Office and the regional 

WANO: Where We Are Going (Cont.) WANO: Where We Are Going (Cont.) 
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responsibilities of the London Office and the regional 

centres during a nuclear industry event.



• Achieve peer review performance 

improvement in quality and effectiveness 

within four years.

� Provide an overall nuclear safety risk assessment 

following each peer review, once consistent peer 

review quality is achieved. 

WANO: Where We Are Going (Cont.) WANO: Where We Are Going (Cont.) 
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review quality is achieved. 



• A project is underway to provide information 

to WANO members on severe accident 

management.

• WANO GL 2006-02, ‘Principles for a Strong 

Nuclear Safety Culture’ is being revised.

• An analysis is in progress on responses to 

WANO: Where We Are Going (Cont.) WANO: Where We Are Going (Cont.) 
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• An analysis is in progress on responses to 

SOER 2011-4 ‘Near-Term Actions to Address 

an Extended Loss of All AC Power’.



Questions?
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