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  Abstract. The Systematic Approach to Training (SAT) plays an important role in the 
safe operation of a nuclear power plant.  It can often be seen as the answer to all 
training needs but it can sometimes fall victim to its own rigidity and inertia.  This 
paper outlines the personal experiences and conceptual models of a former Human 
Resources Manager with responsibility for both pre operational and operational 
training.  

 
1. Introduction 
SAT has been used extensively throughout the UK nuclear industry. It has formed the basis of 
a number of training programmes since the early 1980s and became the norm in the late 1980s 
during the production of such programmes for Sizewell B Power Station. During construction 
of the £2.3 billion PWR a team of British engineers gained experience on US plants, in 
training centres and at headquarters to experience, first hand, a new way of working. Their 
role was to formulate development programmes based on Job Task Analyses and thus to 
ensure that staff at Sizewell would be suitably trained and qualified to safely operate and 
maintain the plant. 
 
How effective were these systematically designed training programmes? How could they 
have been improved and what pitfalls could be avoided in the future? 
 
2. The need for an holistic approach 
 
Quality systems demand that a systematic, that is to say, a fully considered, approach to 
training is implemented. For a new plant or for newly identified skill needs, an holistic 
approach is the proceduralised guarantee that the trainers have identified all training needs.  
This plays a vital role in the safety case and this in turn is an integral part of the defence in 
depth argument.  Having firmly established a training programme and made commitments to 
the regulator, these training commitments become an integral part of maintaining the nuclear 
operating licence and are subject to the same rigorous controls and management to ensure 
their ongoing effectiveness. 
 
3. Knowledge Repositories 
 
The business of generating electricity using nuclear fission as the primary source of heat 
demands particular groupings of competence.  Within British Energy that grouping of 
competence is termed ‘core competence’. In effect, the duties of an engineer, operator, 
technician, chemist etc., are broken down into required skills and training provided to meet 
those skill needs. 
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The knowledge needed to operate a nuclear power station could then be described by the sum 
total of the training profiles developed from the training needs analysis stage. Figure 1 
illustrates the concept that the competence demands of the organisation are met by groups of 
people who have been trained using the systematic approach described above and that each 
possesses appropriate skills and knowledge. The group competence domains define the range 
of competencies necessary for the Operations department, the Maintenance department, 
Technical and Safety department and other support groups to ensure that the competence 
demands of the power station are met. 
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FIG. 1. Achievement of Competence Demands of with Appropriate Competence Safety Net  

Group Competence Domains 

the desired outcome of the training needs analysis and represents a combination of 
l and behavioural (soft) competencies.   The area of each box theoretically relates to 

antity’ of knowledge and skill provided by each group. Common areas of skill and 
dge are illustrated by overlap of the group domains with a core of shared knowledge 
ed by all employees at the plant. 

erlap reflects individual (or tacit) knowledge and competence that has been accrued 
out the individual’s life.  This is rarely identified by the company as necessary or 
perceived as relevant by the corporate function and is seldom identified in systematic 
hes.  However, the knowledge safety net provided by this overlap is an important 
of a company able to respond quickly to changes – a company with appropriate 
”. This relationship between the competence demands and the staff capability can be 
the “agility ratio” and this in theory at least can be determined mathematically. An 
ient competence/knowledge overlap, or no overlap, could result in an inability to 
 to change or worse still, to fall short of safety requirements and regulatory demands. 

ieving Competence 

ining programmes constructed by Sizewell B’s commissioning teams were issued to 
tish regulator who closely monitored progress towards completion of training and 
ment of commitment.  The operators of Sizewell B had agreed an approach to training 
ious stages of commissioning and operation and these became milestones of the 
sioning programme; every bit as real as construction and plant tests. The resulting 



training programmes, prerequisites to fuel load and power raise, were designed to produce 
competence in plant operation.  They involved a mix of classroom and simulator work for all 
safety related roles, as well as on job training for maintenance and operations staff.  It was a 
very comprehensive exercise and arguably resulted in the most highly trained staff in the 
whole history of the British civil nuclear programme. 
 
Recruitment followed by training were critical tasks which ran in parallel with construction 
and commissioning.  The Public Inquiry had earlier promised a high degree of competence 
and this would be provided by employing individuals with high levels of academic 
achievement together with many man hours of training specific to the power station. As 
positions were filled and training schedules created the task of the Human Resources Team 
was to ensure that sufficient numbers of the right people were recruited and trained to meet 
commissioning targets.   
 
It had been agreed at that time that detailed records would be used to verify achievement of 
training and that specified targets of 75% initial training complete for fuel load and 100% 
complete for power raise had been met. 
 
With these figures specified as part of Sizewell B’s quality manual plant management had 
satisfied themselves that they would have achieved the appropriate level of competence to 
take the plant through its various evolutions to power raise. This approach proved to be very 
successful.  Essential staff were indeed trained to the required standards of training with only 
a few exceptions and each exception was justified on a ‘safety of plant’ basis and supported 
by a recovery plan. 
         
5. Business Change and Staff Reductions 
 
The British electricity market in the mid 1990s was undergoing a change and competition 
from cheaper gas fired power stations emerged as a major challenge.  Restructuring and staff 
cuts, early retirements and severances resulted in a number of effects: 
 
5.1. Earlier privatisations had forced the intellectual divorce from former colleagues on 

conventional stations and resources that were once shared now had to be bought in or 
phased out over time.  Through the necessity of a commercial environment the inter 
site assistance that was once commonplace became impossible other than through 
informal networks. 

5.2. Centralised training academies were closed and training moved to site only. 

5.3. Dedicated site based training resources were reduced to a minimum and responsibility 
for delivery of training and achievement of competence was devolved to the line 
management.  (This aspect had both positive and negative aspects and is a topic 
worthy of discussion in its own right) 

5.4. Inability to achieve specified targets of completion of training. 

5.5. Loss of experience through early retirement and loss of talent through the departure of 
young engineers to more lucrative and attractive locations and careers. 

5.6. Loss of public confidence and aggressive media coverage. 

5.7. Increased reliance on contractors. 

5.8. Inability to recruit. 

5.9. Inability to retain staff. 
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Staff reductions bring with them a unique challenge to a Human Resources function in that 
lost knowledge must also coincide with a reduction in competence need or an increase in 
training demand. If neither of these aspects is considered in the management of change then a 
disparity between capability and demand ensues. A company in this phase of its life is 
experiencing an inability to respond to the new business demands and a gap between required 
performance and actual performance begins to appear.  At any time in this period of operation 
the company is in danger of failure due to lack of capability.    
 
This lack of capability need not necessarily manifest itself as a power station based problem.  
Such performance shortfalls will also be apparent within the technical and management 
grades at headquarters and support groups and does not always, on its own, result from lack of 
investment in training.  However, the circular argument, which the author suggests, originates 
from a much deeper-rooted cultural problem which manifests itself in a reluctance to change.  
 
Professor Bontis (1998) states that if the organisational rate of change is less than the rate of 
learning then a learning gap exists and organisational capability declines.  As this gap widens 
Bontis refers to this as ‘awaiting crisis’ but one which ultimately leads to a period of 
‘paralysing chaos’ where the rate of change completely outruns the ability to learn leaving the 
organisation incapable of carrying out its prime purpose. 
 
This progression can be simply illustrated by a time-based chart plotted against ‘Value 
Added’. Figure 2 shows that, given the combination of the increase of market demands 
against time and a coincident reduction in organisational capability (caused by any 
combination of activities including age of plant, age of personnel, training systems, human 
resource management policies, culture and so on), then the ‘awaiting crisis’ and ‘paralysing 
chaos’ zones inevitably follow. 
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In addition we can identify: 

• The Evolving Organisation, where both le
in harmony 

• ‘False sense of security zone’, where capa
where these are converging. 
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In terms of competence domains and required competence the effect of a reduction in 
knowledge and a coincident change in business needs is illustrated in figure 3.  Here we can 
see that the requirements of new business demands fall outside the theoretical competence 
domain of the company’s people. This could be cited as a typical cause of decline for any 
industry, leading to insolvency, acquisition or liquidation. 
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FIG. 3. Downsized Organisation with Reduced capability  

Skill 

In this situation the problem solving capability of the organisation is greatly reduced and, 
probably incapable of meeting its prime purpose. This is often referred to as the ‘sudden death 
zone’ and is typified by organisations that find themselves unable to respond to market forces.   
 
6. Negative Learning 
 
As well as the direct and often quite tangible negative effects of a slow rate of change in 
appropriate training there is a more subtle and equally dangerous manifestation.  This can be 
illustrated with the analogy of the car driver who has recently received his training and his 
driving licence.  He follows the rules and drives sensibly leaving a safe distance between 
himself and the vehicle in front.  The space is quickly filled by a more experienced driver and 
the new driver falls back to maintain a safe distance.   
 
Soon, a second more experienced driver fills the space in front of the new driver.  It is 
probably a matter of days before the new driver realises that it is normal to operate in this way 
and that there is no apparent danger in deviating from the safe method.  Negative learning has 
already started to happen and this cycle can be very difficult to break.  Imagine the reaction if 
we were all forced to be retrained in driving skills. In the same way, long-standing and 
experienced employees or ‘drivers’ may not perceive the need for retraining. Without this 
retraining it is likely that the group competence domains will shrink thus exacerbating the 
ongoing effects of downsizing, restructuring and lack of investment in training.  
 
It is then clear, that a systematic approach to training must in all cases be supported by a pre 
agreed and structured refresher programme in all areas of business to update employee 
knowledge and minimise the dangers of over confidence and complacency. 
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7. Accreditation of Prior Learning 
 
In many organisations, with the rapid rate of change within the form and content of training 
material and the vast range of qualifications both academic and vocational, it is important to 
recognise existing knowledge and skills possessed by the individual. In the case of Sizewell B 
many man-hours of training time could have been saved by recognising existing qualifications 
and skills. There is no easy answer to this problem but a solution may exist in a compromise 
position between qualifications, skills and actual ability.  The latter may be determined 
through testing or by witness statement of a skilled leader or other suitably qualified 
individual. Another side effect of non-recognition of existing skills is a feeling of being under 
valued.  This detriment to morale can be very damaging to an organisation that will rely on 
the professional integrity and positive culture of its people to carry it through difficult times. 
 
8. Conclusions 
 
It is clear that a systematic approach to training provides a degree of confidence in the process 
of achieving competence.  There is much evidence to support this conclusion especially in the 
cases of new plant or newly identified skill needs.  The inclusion of SAT in the site quality 
plan and therefore as a means of satisfying the requirements of the nuclear operating licence 
results in a robust and well documented method of compliance. 
 
Experience has shown that care should be taken when specifying the degree of training 
commitment in high level documents such as nuclear operating licences and commissioning 
plans since these may be unachievable because of the high rate of staff turnover or rapidly 
changing training demands. 
 
Similarly, training specifications should be sufficiently flexible to allow the accreditation of a 
complex range of prior skills and knowledge and this process of accreditation of prior 
learning (APL) should be agreed with the appropriate body at the earliest opportunity. 
 
The constantly changing business environment demands a flexible approach to training and 
there should be recognition that constant change needs to be met by constant re-training.  This 
is crucially important during restructuring and downsizing.  Downsizing can be particularly 
damaging to the organisation if a training programme that considers all aspects of the 
identified change does not support this.  The use of informal learning networks within an 
organisation should be encouraged so as to maximise development opportunities and to 
encourage promulgation of positive cultural messages.  It should be recognised that one off 
training events will not necessarily guarantee competence and that true proficiency is 
developed over time.   
 
Developing skills beyond those identified or across a broader scope of personnel allows a 
degree of flexibility in the ability to solve problems and enhances the probability that changes 
in business need can be accommodated or absorbed by more able staff.  Against a backdrop of 
greatly reduced training resource and lower staff numbers the nuclear community would 
benefit from sharing knowledge and resources despite the complexities of a competitive 
market.   
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