
Building Resilience:
Lessons Post-Fukushima 
COG president presents Fukushima 
Daini case study at WANO conference

Five years after the events at Fukushima, March 11, 2011, the 
global conversation surrounding the earthquake and subsequent 

tsunami most often refers back to the outcome at the Daiichi nuclear 
plant, the one that prompted a full-scale industry response and a 
new standard of preparedness.

 At a presentation to the World Association of Nuclear Operators 
Post-Fukushima conference, held in recognition of the anniversary, 
CANDU Owners Group President Fred Dermarkar focused on the 
outcomes at the other affected nuclear plant, Fukushima Daini, six 
miles north of Daiichi. And, he spoke to the “innovative approaches 
and insights” COG member organizations have taken in their subse-
quent response.

Daini: Extraordinary response in the face of a dire situation
When the tsunami hit the Daini plant, the station lost AC power 

to three of the four units, with only residual heat removal on Unit 3 
available. The other units relied entirely on the reactor core isolation 
cooling for their heat removal.

• The team took four basic actions to recover the plant:
• Took stock of the situation;
• Established priorities;
• Pulled together the equipment required;
• Systematically executed the actions identified.
On the ground, this meant working with unprecedented speed 

to lay nine kilometres of heavy cable, installing power transformers 
and replacing pump motors within 60 hours of the initial tsunami 
strike; all during aftershocks and under the threat of another tsu-
nami. For many of the workers, it also meant intense focus during a 
time of great duress as they worried about family affected by other 
aspects of the earthquake and tsunami.

The team was backed up by staff at their corporate office, who 
pulled out all stops to procure and deliver large motors, cable, mo-
bile power vehicles, fuel oil and power transformers, all within hours 
as the country’s turmoil raged on around them.

In short, says Dermarkar, it is a “case study of what can be accom-
plished through human and organizational resilience, which is the 
ability to adapt and successfully respond to unexpected events.”

“Forced circulation to Units 1, 2 and 4 was restored directly as 
a result of the ingenuity, commitment and teamwork of the leaders 
and workers at the site, not to mention their courage,” he says. “They 
demonstrated extraordinary resilience, both as individuals and as an 
organization.”

The roots of resilience
As Dermarkar sees it, the Daini outcome, while heroic, was equal-

ly a reflection of the principles all nuclear operators work to build 
into their programs, and, when successfully inculcated, can bring a 
measure of predictability to outcomes during unanticipated events.

“We have developed very robust processes for selecting and 
training nuclear professionals at all levels in the organization. And 
we have developed best-in-class experiential and leadership training 
and development,” says Dermarkar. “But we cannot be complacent.” 
The question, he asks, is what would have happened if a different 
crew had been on deck during the incident? Would the result have 
been the same?

The answer: Our processes, our training and our selection of 
personnel must ensure that it would be.
A COG member response

After Fukushima, the world’s nuclear operators took stock of 
what occurred at both Daiichi and Daini. It was a time for introspec-
tion and then for action. Operators responded to their own motiva-
tion to learn and improve. They were also reacting to demands from 
outside forces: regulators, governments and the communities who 
trust them to safely generate electricity on their behalf. 

Five years later it is possible to look back at what has been 
accomplished and know that changes were made that not only pre-
pare for tsunami events but for any unexpected, even unpostulated 
activity. 
Innovative approaches to strengthen resilience

One of the first responses was an equipment-based response; 
a full review and reinforcement of location and redundancy of site 
power generation in the event of an emergency.

Beyond the physical system hardening, the operators recognized 
a need for human and organizational resilience – ways to ensure 
certainty in event response.

Bruce Power spent two years developing a simulator for damage 
modelling specific to their site, such as high winds. The objectives 
of the project included an ability to better quantify probability of 
success for different strategies and to create a tool for training that 
allowed staff to directly interact with realistic scenarios.
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To facilitate the transition from the traditional rule-based para-
digm to knowledge-based decision-making, OPG developed tools to 
assist its operating crews and thereby enhanced their resilience. This 
meant rethinking culturally-embedded norms around how decisions 
would be made in crisis events and preparing for them in a new way. 
It also meant reconditioning staff to be more comfortable and confi-
dent in decision-making scenarios outside of textbook events. 

As well, recognizing there are often competing demands and 
insufficient resources in a significant event, OPG developed a priori-
tization system and captured it in the relevant operating documents 
with the intent to empower their teams to act decisively in the face 
of difficult choices.

“The prioritization and decision-making guide is founded on 
a bias for action: that a good plan executed today is better than a per-
fect plan executed tomorrow,” explains Dermarkar. 

In undertaking these initiatives, what the operators found was 
staff eager to innovate and create new ways of applying their knowl-
edge and skills. As well, it became apparent muscle memory builds 
the confidence and decisiveness required to execute. Managers who 
had prior experience working with ambiguity were more comfort-
able in the new paradigm, and more adept at adapting their thinking 

to address unanticipated events. The challenge, says Dermarkar, is 
figuring out how to give new workers, working in highly reliable 
operating plants and using near-perfect procedures , the experience 
and ability to improvise that older workers acquired at a time when 
procedures were less than perfect and plants experienced more 
frequent events.

To go back to the initial question of what if there was another 
crew on that day at Daini, Dermarkar notes training and preparation 
needs to go beyond the intellect. In part it is about identifying and 
selecting for other ideal traits.

“There are complex challenges to human and organizational 
resilience that need to be better understood,” says Dermarkar. “For 
example, stress, fatigue and degraded communications are all known 
to have an adverse impact on leadership, decision-making and team 
dynamics.”

And, he adds, there is much work on the topic outside of the 
nuclear industry that can be adapted as well. 

“Ultimately, we could work towards a set of principles that define 
or describe what excellence in resilience looks like.” Resilience, 
he says, is a critical building block in the foundation of nuclear 
excellence. 
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