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TMI and calls for a new view of safety

After TMI a major Reactor Safety Investigation 
(RSU) was undertaken in Sweden, upon directives 
from the Government. 

RSU called for an expanded view of safety so that it 
would include also human and organizational would include also human and organizational 
aspects. They also recommended, that SKI should 
receive enhanced resources including 4 positions 
for man-machine issues.

By 1984 SKI had 3 positions for dealing with man-
machine issues



Prevailing Views of Nuclear Safety (1984)

In 1984 when I started working at SKI I was told:

”Human error is not a problem in Swedish plants!”

- Our plants are highly automized

- We have the 30-minute rule

- We have forgiving designs

Reference was made to robust design, defence-in-depth and large safety margins. Reference was made to robust design, defence-in-depth and large safety margins. 

Thus a strong belief in the assumption that:

”A properly designed plant is inherently safe”

I was trying to argue for a more dynamic view of safety, pointing out that: 

we cannot anticipate everything so we must constantly seek for opportunities to 

improve safety – unexpected events can happen! 

Thus representing the assumption that:

”Safety can always be improved” and ”We are vulnerable – it can happen here!”



From Man-Machine to Man-Technology-Organization

My background was in the area of research on the 
psychosoical work environment and its effects on and 
opportunities for health and well-being.

The difficulties encountered when trying to define safety
was to me similar to the difficulties experienced when 
trying to define health as something more than the trying to define health as something more than the 
absence of illness.

The WHO definition of health attempts to do this:

”Health is a state of complete physical, mental and social 
well-being and not merely the absence of disease or 
infirmity.”
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The psychosocial work environment framework applied to nuclear safety
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Positive and negative feedback in the power industry



From Man-Machine to Man-Technology-Organization (MTO)

The understanding of this dynamic interplay between the 
individual, the technology and the organization

illustrated

A Systems View of SafetyA Systems View of Safety



How MTO really came about

The new person to be recruited could not fall into an all 
encompassing professional title to reflect this view and 
therefore, instead of asking for a certain type of expert 

we asked for an expert working with:

The interplay betweenThe interplay between

Man – Technology – Organization 



The initial industry efforts to apply the MTO concept

• The acronym was immediately endorsed by the industry 
– man-machine had a very bad reputation, so now it 
became neutral.

• Application of the MTO concept was mainly in the 
analysis of events i.e. MTO became mainly seen as an 
analytical technique – MTO-analysis

• MTO-analysis still a controversial issue – mainly seen as 
a ’person’-analysis

• MTO seen as only an issue for behavioural scientist

• Very difficult (to this day) to gain an understanding of 
what is meant by a ”systems view”.



Some ”turning points”

• The licensing of Oskarshamn 3 and Forsmark 3 – SKI 
required an ergonomic evaluation of the new control-room 
concepts. Oskarshamn: ”what is ergonomy?”

• SKI required an evaluation of the training programs –
difficult to reach an understanding of how to do that.

• SKI started to develop inspection methods for • SKI started to develop inspection methods for 
Organizational Factors – great resistance from the industry 
when wanting to pilot these efforts.

• DG of SKI created a high-level MTO Steering Group 
consisting of senior managers from the industry and the SKI 
– the head of MTO was the secretary. This forum created 
an opportunity for reaching a common understanding of 
what MTO really stood for.



Efforts to promote a systems view at SKI- Integrated Safety Analysis - ISA
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Signs of the understanding of a systems view

”Unusual Event Report” – Oskarshamn 1 NPP (1995)

In connection with the start-up after a major refurbishment of Unit 1, the 
Oskarshamn plant sent an ”Unusual Event Report” to the regulator. (Requiring 
permission by the regulator for continued operation)

Title of Report: ”Deviation from reported safety level”

”Plausible cause and analysis of the situation:”Plausible cause and analysis of the situation:

”The situation that has emerged over time can mainly be derived from the 
interaction of several factors, in the main - organizational shortcomings.”

”No single failure has been identified to be reportable as an ”unusual event”, but 
taken together the identified deficiencies are considered to be a deviation from 
assumed safety level to the extent that these circumstances should be reported 
as an unusual event”.

Thus, they conclude that the technical quality of the plant has degraded over time 
due to deficiencies in how the plant was managed. 



IAEA and MTO

• I left SKI and came to IAEA to work on Safety 
Culture

• The MTO concept was not easy to introduce, 
although the thinking is now built into the Safety 
Fundamentals and the Safety Standards for 
Management SystemsManagement Systems

• Hopefully, the IAEA will continue to develop and 
promote the ITO concept



Sweden and RSU 30 years later – an expanded view of safety? 

• Increased use of behavioural science expertise. For example, the MTO 
Department within the regulator SSM – about 10 experts in the 
behavioural sciences.

• MTO only behaviour science?

• Ringhals NPP under ”Special Supervision” by SSM due to a number of • Ringhals NPP under ”Special Supervision” by SSM due to a number of 
more serious events, which Ringhals has defined as mainly due to 
problems related to Leadership, Management System and Safety 
Culture.

• However, MTO in the industry still mainly stands for a technique for the 
analysis of events. 

• Fukushima, so far mainly a technical issue.



Sweden and RSU 30 years later – an expanded view of safety?

• The preferred profile for the corporate CNSO function in 
Vattenfall – advising the CEO in nuclear safety matters. 

• The Nuclear Safety Council, providing advise on strategic 
safety issues, with external experts covering a mixture of 
professional expertise, nationally and internationally.

• Nuclear Safety needs the co-operation between experts to 
proactively try to manage the unexpected. No expertise will by 
itself be able to capture to whole -we need to use each other’s 
different views to arrive at a whole- i e a systems view of 
safety!


