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375 

Human factors 

A nuclear facility is a complex socio-

technological system that comprises both 

engineered and human components. The 

human contribution to nuclear safety can 

be positive or negative, and may be made 

during facility design, construction, 

commissioning, operation, maintenance 

and decommissioning. A systematic 

approach to understanding the factors 

that affect human performance, and 

minimising the potential for human error 

to contribute to faults, should therefore be 

applied throughout the entire facility life-

cycle. Assessments of the way in which 

individual, team and organisational 

performance can impact upon nuclear 

safety should influence the design of the 

plant, equipment and administrative 

control systems. The allocation of safety 

actions to human or engineered 

Human factors 

A nuclear facility is a complex socio-

technological system that comprises both 

engineered and human components. The 

human contribution to safety can be 

positive or negative, and may be made 

during facility design, construction, 

commissioning, operation, maintenance 

or decommissioning. A systematic 

approach to understanding the factors 

that affect human performance, and 

minimising the potential for human error 

to contribute to or escalate faults, 

therefore needs to be applied throughout 

the entire facility lifecycle. Assessments of 

the way in which individual, team and 

organisational performance can impact 

upon safety should influence the design of 

the facility, plant, equipment and 

administrative controls including 

emergency arrangements. The allocation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
1
 Order the rows of this table according to the para ordering for the new SAPs 



 

components should take account of their 

differing capabilities and limitations. The 

assessments should demonstrate that 

interactions between human and 

engineered components are fully 

understood, and that human actions that 

might impact on nuclear safety are 

clearly identified and adequately 

supported. 

of safety actions to human or engineered 

components should take account of their 

differing capabilities and limitations.   

Safety cases need to demonstrate that 

interactions between human and 

engineered components are fully 

understood, and that human actions that 

might impact on safety are clearly 

identified and adequately supported. 

EHF.1 

Integration with design, 
assessment and management 

A systematic approach to integrating 

human factors within the design, 

assessment and management of systems 

should be applied throughout the entire 

facility life-cycle. 

Integration within design, 
assessment and management 

A systematic approach to integrating 

human factors within the design, 

assessment and management of systems 

and processes should be applied 

throughout the facility’s lifecycle. 

 

New para 

 For new designs the majority of the 

human factors analysis should be 

undertaken during the Pre-Construction 

Safety Report (PCSR) stage in order to 

influence the design and inform the safety 

analysis. As the design progresses, human 

factors analysis should start to focus on 

verification of the human factors claims 

in the safety case. 

Para moved from below 

EHF.2 
Allocation of safety actions 

When designing systems, the allocation of 

safety actions between humans and 

Allocation of safety actions 

When designing systems, dependence on 

human action to maintain and recover a 

 



 

technology should be substantiated and 

dependence on human action to maintain 

a safe state should be minimised. 

stable safe state should be minimised. The 

allocation of safety actions between 

humans and engineered structures, 

systems or components should be 

substantiated. 

New  
Para 

 This allocation should consider the 

monitoring of automatic functions and the 

potential need to assume manual control 

in the event of the failure of an automatic 

system. 

 

376 

Where safety actions are identified in the 

administrative safety measures (EKP.5 

paragraph 145 f.) they should meet the 

guidance in paragraphs 146 and 147. 

Principles ESS.8 and ESS.9 (paragraph 

342 ff.) on safety system initiation are 

also relevant to this principle. 

Where administrative safety measures are 

identified to deliver safety functions (see 

EKP.5) the guidance in paragraphs 146 

and 147 should be followed. Principles 

ESS.8 and ESS.9 on safety system 

initiation are also relevant here. 

 

EHF.3 

Identification of actions impacting 
safety 

A systematic approach should be taken to 

identifying human actions that can impact 

on safety. 

Identification of actions impacting 
safety 

A systematic approach should be taken to 

identify human actions that can impact 

safety for all permitted operating modes 

and all fault and accident conditions 

identified in the safety case, including 

severe accidents. 

 

377 

This principle includes defining the safety 

actions of personnel responsible for 

monitoring and controlling plant and 

This principle includes identifying all the 

safety actions of personnel responsible for 

monitoring and controlling the facility 

and of personnel carrying out 

Clause on responding to faults is now 
part of EHF.3 
 
“Directors” has been added as it has 



 

responding to faults, and of personnel 

carrying out maintenance, testing and 

calibration activities. It also includes 

considering the impact on safety of 

engineers, analysts, managers and other 

staff who may not directly interact with 

plant and equipment. 

maintenance, testing and calibration 

activities. It also includes consideration of 

the impact on safety arising from 

engineers, analysts, managers, directors 

and other personnel who may not interact 

directly with plant or equipment. 

been deleted from para 387 (which 
now links to this para). 

EHF.4 

Identification of administrative 

controls 

Administrative controls used to remain 

within the safe operating envelope should 

be systematically identified. 

Identification of administrative 

controls 

Administrative controls needed to keep 

the facility within its operating rules for 

normal operation or return the facility 

back to normal operations should be 

systematically identified. 

 

378 

The design of these controls should be 

such that the requirements for personnel 

action are clearly identified and 

unambiguous to those responsible for 

their implementation. 

The design of these controls should be 

such that all requirements for personnel 

action are clearly identified and 

unambiguous to all those responsible for 

their implementation. 

 

EHF.5 

Task analysis 

Analysis should be carried out of tasks 

important to safety to determine demands 

on personnel in terms of perception, 

decision making and action. 

Task analysis 

Proportionate analysis should be carried 

out of all tasks important to safety and 

used to justify the effective delivery of the 

safety functions to which they contribute. 

Second clause moved to a new para 
after 379 

379 

The analysis should address the actions 

identified using Principles EHF.3 and 

EHF.4, and should include consideration 

This analysis should be applied to all 

actions and controls identified under 

Principles EHF.3 and EHF.4 so that the 

safety case demonstrates high confidence 

2nd sentence is text moved from para 
380 and expanded. 



 

of physical, psychological and cognitive 

factors that could impact on human 

performance. 

in the feasibility of completing these tasks 

within requisite timescales.  In so doing, 

the analysis should inform the way tasks 

are designed and supported to achieve 

reliable and effective task performance.  

New para 

 The analysis should evaluate the demands 

these tasks place upon personnel in terms 

of perception, decision making and 

action.  It should also take into account 

the physical, psychological and cognitive 

factors that could impact on human 

performance. 

New para from text formerly in EHF.5 
and para 379 

380 

The analysis should demonstrate the 

feasibility of these actions within the 

available timescales and should inform 

the way they are designed and supported 

to achieve reliable task performance. It 

should be sufficiently detailed, and 

demonstrably employed, to provide a 

basis for developing user interfaces, 

procedures and job aids, as well as 

defining operator roles and 

responsibilities, staffing levels, personnel 

competence and training needs, 

communication networks and workspace 

design. 

The analysis should be sufficiently 

detailed to provide a basis for developing 

user interfaces, procedures and job aids, 

as well as helping define operator roles 

and responsibilities, staffing levels, 

personnel competence and training needs, 

communication networks and workspace 

design.  Further principles related to these 

topics are provided below. 

First sentence moved to para 379 
 

381 
The workload of personnel required to 

fulfil safety-related actions should be 

analysed and demonstrated to be 

The workload of personnel required to 

undertake these actions and controls 

should be analysed and demonstrated to 

 



 

reasonably achievable. Wherever 

possible, this demonstration should form 

part of the inactive commissioning of the 

facility. 

be reasonably achievable. Where 

practicable, this demonstration should 

form part of the inactive commissioning 

of the facility.  The workload of personnel 

and its impact on the effective completion 

of tasks important to safety should be 

reviewed in periodic safety reviews and 

as part of emergency demonstration 

exercises. 

New Para   Moved above 

382 
Shift systems should be designed to 

minimise the likelihood of human error. 

 This guidance has been replaced with 
a new principle – see EHF.12 below 

EHF.6 

Workspaces 

Workspaces in which plant operations and 

maintenance are conducted should be 

designed to support reliable task 

performance, by taking account of human 

perceptual and physical characteristics 

and the impact of environmental factors. 

Workspace Design 

Workspaces in which operations 

(including maintenance activities) are 

conducted should be designed to support 

reliable task performance. The design 

should take account of human physical, 

physiological and psychological 

characteristics and the impact of 

environmental factors. 

 

EHF.7 

User interfaces 

User interfaces, comprising controls, 

indications, recording instrumentation and 

alarms should be provided at appropriate 

locations and should be suitable and 

sufficient to support effective monitoring 

and control of the plant during all plant 

User interfaces 

Suitable and sufficient user interfaces 

should be provided at appropriate 

locations to provide effective monitoring 

and control of the facility in normal 

operations, faults and accident conditions.  

User interfaces are now defined in the 
new para following 384 and so this 
text has been removed from the 
principle 
 
 



 

states. 

383 

This principle applies to central control 

rooms, local control stations on the plant 

and emergency locations that should 

remain habitable during foreseeable 

facility emergencies. It also applies to 

provisions for maintenance and testing. 

Appropriate locations include central 

control rooms, local plant control stations, 

locations where maintenance and/or 

testing is carried out and locations 

identified for monitoring or control within 

the facility’s emergency preparedness and 

response arrangements (e.g. site 

emergency control centres (see para 

642+5)).   

This is a post-Fukushima 
enhancement 

384 

The user interface provisions should 

encompass normal operation, abnormal 

operation and postulated fault conditions 

including, where reasonably practicable, 

severe accidents. 

 

 
This text has been moved into the 
principle. 

New Para 

 User interfaces, which may be analogue, 

or digital, include controls, indications, 

alarms, recording instruments, overview 

displays, mimics, communication 

equipment, computer-based procedures, 

computerised operator support systems, 

intelligent decision aids and 

reconfigurable displays and controls. 

 

385 

The user interface should:  

a) enable the operator to determine plant 

states and the availability, and status, of 

plant equipment;  

b) provide a conspicuous early warning of 

User interfaces should be designed to 

ensure compatibility with human 

psychological and physical characteristics 

and to facilitate reliable human 

performance. Interfaces and equipment 

should be clearly labelled. 

The order of paras 385 and 386 has 
been reversed. 



 

any safety-related changes in plant state;  

c) provide the means of confirming safety 

system challenges and identifying, 

initiating and confirming necessary safety 

actions;  

d) support effective diagnosis of plant 

deviations; and  

e) enable the operator to determine and 

execute appropriate system actions, 

including actions to overcome failures of 

automated safety systems or to reset a 

safety system after its operation. 

 

 

386 

The user interface should be designed to 

ensure compatibility with human 

psychological and physical characteristics 

and to facilitate reliable human 

performance. Interfaces and equipment 

should be clearly labelled. 

User interfaces should:  

a) provide sufficient, unambiguous, 

information for the operator to maintain 

situational awareness in all operating 

modes and in fault and accident 

conditions (e.g. the behaviour and status 

of the automated plant control systems); 

b) provide a conspicuous early warning of 

any changes in parameters affecting 

safety;  

c) provide a means of signalling safety 

system challenges and of confirming that 

the safety system has initiated and 

achieved its safety functions;  

d) support effective diagnosis of plant 

 



 

deviations;   

e) enable the operator to determine and 

execute appropriate actions including 

those needed to overcome failures of 

automated safety systems or to reset a 

safety system after its operation; and 

f) support communication between 

personnel located in the same or different 

operating locations, including locations 

external to the facility or site. 

EHF.8 

Personnel competence 

A systematic approach to the 

identification and delivery of personnel 

competence should be applied. 

Personnel competence 

A systematic approach to the 

identification and delivery of personnel 

competence should be applied. 

 

387 

The process for identifying and delivering 

competence should encompass the phases 

of: job analysis; identification of 

competence requirements; training needs 

analysis; training programme design and 

implementation; formal assessment of 

competence; and evaluation. The process 

should be applied to all those whose 

actions could impact on safety, including 

employees and other groups of staff such 

as contractors. Directors, managers and 

leaders should be included in this process. 

Appropriate supervision and monitoring 

should be maintained until individuals are 

The process for identifying and delivering 

competence should encompass the phases 

of: job analysis; identification of 

competence requirements; training needs 

analysis; training programme design and 

implementation; formal assessment of 

competence; and training programme 

evaluation. The process should be applied 

to all those whose actions could impact on 

safety, whether they are an employee or a 

contractor, including personnel who may 

not interact directly with plant or 

equipment (see para 377). Close 

supervision and monitoring should be 

 



 

demonstrably competent to perform their 

tasks. 

maintained until individuals are 

demonstrably competent to perform their 

tasks. 

EHF.9 

Procedures  

Procedures should be produced to support 

reliable human performance during 

activities that could impact on safety. 

Procedures  

Procedures should be produced to support 

reliable human performance during 

activities that could impact on safety. 

 

388 

Procedures should be accurate and 

designed and presented in a format that is 

compatible with the needs of the end user 

and suitable for the task that they are 

designed to support. 

Procedures should be accurate and 

designed and presented so that they: 

a) meet  the needs of all intended 

users; and  

b) facilitate the safe and effective 

completion of tasks important to 

safety. 

 

New Para 

 Procedures should be controlled, subject 

to approval and reviewed and revised 

periodically to ensure their continuing 

adequacy and effectiveness.   

 

New Para 

 Procedures relating to fault and accident 

conditions should be designed 

recognising the potential physical and 

psychological state of the operators and 

the possibility of degraded plant 

conditions, particularly for severe 

accidents. 

This is a post-Fukushima 
enhancement 

New Para 
 The design of procedures should provide 

for reliable navigation within the 

document and support transition between 

  



 

procedures of the same and different 

types, e.g. between alarm response 

procedures and emergency operating 

procedures.   

 

EHF.11 

 Staffing Levels 

There should be sufficient competent 

personnel available to operate the facility 

in all operational states. 

New EHF SAP introduced in 
response to Fukushima 
recommendations 

New Para 

 Task analysis completed under EHF.5 

should provide the basis for establishing 

required staffing levels, both for normal 

operations and in accident conditions. 

Further guidance on staffing levels in 

accident conditions is provided in para 

643. 

 

EHF 12 

 Fitness for Duty  

A management process should be in place 

to ensure the fitness for duty of  personnel 

to perform all safety actions indentified in 

the safety case.  

 

 

New EHF SAP introduced to 
strengthen previous statement in 
EHF.5 in relation to shift systems 

New Para 

 Safety actions should be identified as per 

principle EHF.3.  Management controls 

should then be established to control 

fatigue arising from shift patterns and 

hours worked.  

 

 



 

New Para 

 Management controls should also be 

established to identify and manage the 

effects of wider factors impacting fitness 

for duty, including personnel emotional 

state, stress, drug and alcohol use, illness 

and non-work related fatigue.  

 

EHF.10 

Human reliability 

Risk assessments should identify and 

analyse human actions or omissions that 

might impact on safety. 

Human reliability 

Human reliability analysis should identify 

and analyse all human actions and 

administrative controls that are necessary 

for safety. 

 

New Para 

 The analysis should be conducted as part 

of design basis analysis (DBA), 

probabilistic safety analysis (PSA) and 

severe accident analysis (SAA) aspects of 

the safety case (see Fault analysis, para 

496ff).  Proportionate analysis should be 

undertaken to support the claims and 

arguments made in regard to these actions 

and administrative controls. 

 

389 

Assessments should include precursor 

errors, such as the introduction of 

unrevealed errors during maintenance, 

actions that contribute to initiating events, 

post-fault responses and long-term 

recovery actions. 

The human reliability analysis should 

include: pre-fault human actions during 

maintenance, calibration or testing 

activities where error could result in the 

non-availability of equipment or systems 

important to safety; actions that contribute 

to initiating events; post-fault human 

actions; and long-term recovery actions in 

severe accidents. 

 



 

New Para 
  Proposed new para deleted during 

text editing discussions in favour of 
para 390b) enhancements. 

390 

The selection and application of 

probability data for human errors should 

be:  

a) derived from operational experience 

data and/or through the application of 

recognised human reliability assessment 

techniques. Use of either approach should 

be justified and its relevance for the task 

and context demonstrated;  

b) underpinned by task analysis and 

reflect the influence of human 

performance shaping factors, making due 

allowance for uncertainty. 

The selection and application of 

probabilistic data for human errors 

should:  

a) be derived from operational experience 

data and/or through the application of 

recognised human reliability assessment 

techniques. The approach adopted should 

be justified in terms of its relevance to the 

task and context;  

b) be underpinned by task analysis (see 

EHF.5), taking into account the range of 

factors that might influence the 

performance of operators; and 

c) be on a best-estimate basis, properly 

justified and make due allowance for 

uncertainties. 

 

391 

Risk assessments should directly model 

dependent human errors committed by a 

single operator or different operators. The 

results of the risk assessments should be 

used in the fault analysis. 

Contingent operator actions and 

dependent human errors committed by 

single or multiple operators should be 

modelled explicitly in the human 

reliability analysis and accounted for 

quantitatively. The analysis should also 

account for indirect dependence and avoid 

unrealistically low single or combined 

human error probabilities being 

The final sentence is now reflected in 
the new para following the principle. 



 

propagated through the fault analysis. 
 


