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EDR No.:022 TRIM Ref: 2018/323791 

Provide a briefhistory of the incident and include how was this matter identified I 
revealed to ONR. with any relevant references? · 

The dutyholder's Head of Utilities informed ONR's Infrastructure Site Inspector on the day of 
the incident - Friday 07 September 201 B. The dutyholder subsequently issued the related 
INF1 18/604. 

Incident details 

On 07 September 2018 the Sellafield site experienced a short duration power dip caused by 
an earth fault on--- 132kV underground power cables running between the 
Sellafield site su~eFellside Combined Heat and Power (CHP) facility. 

132kV circuits connect the Fellside CHP to the grid; cable CHFIIII serves Gas 
ur rne and Gil, whilst cable CHFIII serves G1 and the Auxiliary Bo:. The fault 

solely relate to the C~FIII circuit. 

At the time of the incident, a construction project was being undertaken on the Fellside Steam 
Generation Boiler construction site. During continuous flight auger piling activities, which 
relate to Pile No: 46, the CHP■ cable was struck by the auger machine. ·_ 

This caused an earth fault leading to the protection circuit operation and a resultant site-wide 
power dip which affected a number of sjte-wide operational facilities, as set out in INF1 
2018/604. 

Loss of power to Fellside CHP G1 and Gil caused a reduction of steam supply generation 
capacity, which placed an increasea deman~ on the Auxiliary Boiler Park (and new Fellside 
Steam Boiler Park Facility (FBP)) during the subsequent cable repair period. 

No one was injured by this incident and there were no direct nuclear or radiological 
consequences reported following the event. 

What, if any, initial follow-up has been carried out by ONR? 

ONR has conducted a number of following follow up enquires: 

1. Wednesday·12 September 2018 (2018/297772, item 3). 
2. Thursday 4 October 2018 (2018/323703 Item 1 ). 
3. Monday 26 November (20.18/387877 and ONR-SDFW-CR-18-760). 

ONR has gathered a number of documents and photographs relating to the incident: 

4. Fellside incident area and the damaged cable (2018/348056 and 2018/348063). 
5. Risk assessments that relate to the topic (2018/364494). 

The ONR's focus has been around gathering information relating to two aspects: 
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A) Conventional health & safety: i.e, the risk .posed by contact with the cable and subsequent 
potential electrocution hazard. 

B/C) Nuclear and Radiological i.e. consequences of degraded steam supplies and the 
assocfated site power dip. 

What, if any, action has been carried out by the dutyho/der in response? 

In respect to this incident the dutyholder arrangements cor:isist of the parties forming the 
Sellafield Infrastructure Strategic Alliance (ISA) as listed below. ISA is a coUaborate joint 
venture as defined within the plan for managing compliance with CDM 2015 regulations 
(2018/385925). 

1. Sellafield Ltd, Client and Principal Contractor. 
2. ARUP, Principal Designer, design activities. 
3.. Morgan Sindall, Contractor, construction activities. 

The duties of each of the ISA parties are an important consideration in this enforcement 
decision and are considered further in the application pf the duty holder factors and 
enforcement concl,usion. · 

The following activities were conducted by the Sellafield ISA in their respective roles. 

1. Construction activities were initially stopped on the. Fellside Steam Generation Boiler 
project construction site. 

2. The FBP facility was established as an operational capability to provide resilience of 
nuclear safety related process steam supplies to the Sellafield site. Additionally a 
steam shedding strategy was implemented for lesser important facilities: 

3. The ground was excavated to fully reveal the cable and enable repair. 
4. All the piling activities in the vicinity of the related cable were completed. 
5. A Board of Inquiry (Bol) investigation into th~ incident was completed (2018/376816). 

The Bol report concludes: 

1. There would have been a high risk of electric shock and possibly electrocution had a 
person been in contact with the auger machine and earth at the time of the incident. 

2. The root causes were identified as: 

a. Failure to fully identify the route of the cable and manage its location. 

b. Failure to adhere to extant excavation and management arrangements. 

c. Failure to apply adequate document control arrangements. 

APPLICATION OF l1HE ONR EMM 

DETERMINE THE RISK LEVEL (not applicable for Com~llance and Administrative Breaches) 

Explain the basis for this decision (Table 1 ofEnforcement guidance). 
Based on the evidence gathered during follow-up enquires and ONR Enforcement guidance 
(ONR-ENF-GD-006 Revision 1) I judge: 

The nature of the incident represented: 

A. Conventional health and safety risk - a potential risk to workers in the area that 
surrounded the piling operations as the auger came in direct contact with a 132kV 
conductor. This cre·ates a risk of a 'step' and 'touch' potential within an area centred 
around the piling machine which could cause electrocution to persons within the area. 

Office for Nuclear Regulation Page 2 of11 



Enforcement Dec Isl o Ii Record Version 1 

On this occasion there were no injuries reported . 

B. Nuclear safety risk- a potential increase in risk due ta a degraded process steam 
generation capability. Steam has an important safety function on the Sellafield site as 
it is used to transfer radioactive liquids via steam ejectors, as well as being used for 
heating and evaporation functions. On this occasion there were no direct nuclear 
safety issues. 

C. Radiological safety risk - a potential contamination risk as ventilation extract fans 
tripped on power dip and failed to re-start automatically within a number of operational 
facilities. This has the potential for a loss of the ventilation extract design basis 
depression and directional airflows. On this occasion there were no reported 
contamination issues. 

Each of these risks is considered in relation to the 'consequence' and 'control measures' in 
place. The opinion of both the Site Inspector and Electrical Engineering Professional Lead 
(PL) was considered during an EDR Review Meeting on 01 Nov 18, in relation to the 
conventional health & safety risk. 

A) Conventional Health & Safety 

Site lnspe.ctor Opinion 

Consequence -A 132kV cable strike has the potential for electrocution which could result in a 
fatal injury. The Bol report calculates there was a high risk of electrocution for anyone in 
contact with the auger machine. On this basis I consider the consequences were "Serious". 

Control measures - Risk assessments had been produced to control the excavation work 
however these were not strictly adhered to and the risk assessment of electrocution was not 
sufficient. On this basis the controlled measures were considered to be "Weakened". 

Electrical Engineering Professional Lead Opinion 

Consequence - the potential consequences of death, or major injury to an individual(s) from 
a step or touch p9tential supported the PL judgement that the consequences were "Serious". 

Control measures - the PL is of the opinion that control measures did not satisfy relevant 
good practice and were therefore "Inadequate". 

On the basis of the differing Site Inspector and PL opinions this places the 'risk level' between 
the Substantial and Extreme region respectively. This is considered further in the section 
on determining the Baseline Enforcement Level to secure compliance with the law. 

B & C) Nuclear & Radiological Safety 

Consequence - on the basis that site steam supplies support process related activities I 
consider the nuclear consequences were "minor". 

On the basis that the potential for a loss of the ventilation extract could result in a degraded 
radiological control barrier I consider the radiological consequences were also "minor". 

Control measures - the site steam supplies are supported by the CHP, Auxiliary Boiler Park 
and FBP. Additionally essential steam supplies that are required for nuclear safety at key 
facilities are supported by local generation capability. On the basis that the site steam supply 
was degraded I consider the nuclear control measures were "Weakened". 
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Wh.ilst a number of extract fans tripped on -werdip and failed to re-start automatically the 
site 132Kv supplies were supported by the cable, which was not affected. I therefore 
consider the radiological control measures were a so "Weakened". 

I am therefore of the opinion the Nuclear & Radiological Safety 'risk level' is "Nominal". 

DETERMINE Tt:iE LEVEL OF COMPLIANeE (fC:>r Compliance and Adminlstrat1ve Breaches) 

Explain the basis for this decision (Table 4 of Enforcement guidance) 

n/a 

DETERMINE THE BENCHMARK STANDARD 

State the authority and the title of the benchmark standard (Table 2 ofEnforcement 
guidance). 

A) Conventional Health &Safety 

In relation to the conventional health and safety risk there is a number of potential applicable 
provisions that I consider are pertinent to the incident: 

1. Construction (Design and Management) Regulations 2015 (Defined Standard) 
2. HSE Guidance on Regulations - L 153 Managing health and safety in construction -

Regulations 2015 (Established standard) 
3. Electricity at Work Regulation 1989 (Defined Standard) 
4. HSE Guidance on Regulations - HSR 25 (Third edition) Electricity at Work Regulation 

1989 (Established standard) 
5. HSE Guidance - HSG47 (Third edition) Avoiding danger from underground 

services.(Established standard) • 

In preference to addressing each and every potential breach in this incident, I have focussed 
this enforcement decision on what are considered to be the root causes of this incident. 

I acknowledge that there may be many other duties that may apply under the identified 
provisions however I consider that these are likely to be peripheral to the incident itself. 

In addition, I consider that the focus of the enforcement action represents the widest risk gap 
and is sufficiently cross cutting to address the majority of other failings in this incident. 

From the list of pertinent provisions above I consider that the Defined Standard - 1 ). 
Construction (Design and Management) Regulations 2015 and its associated guidance 2). 
L153 Managing health and safety in construction are the primary standards relevant to this 
incident. 

Construction (Design and Management) Regulations 2015 (Defined Standard), 
Regulation 13- Duties of a principal contractor in.relation to health and safety at 
the construction phase 

"(1) The principal contractor must plan, manage and monitor the construction phase 
and coordinate matters relating to health and safety during construction phase to 
ensure that, so far as is reasonabfy practicable, construction work is carried out without 
risks to health or safety" 

My follow-up enquiry identified several shortfalls with the dutyholder's arrangements that I 
consider relate to the requirements set out within the Construction (Design and Management) 
Regulations 2015 (Defined Standard), specifically Regulation 13 as outlined below. I am of 
the opinion that to reduce risks SFAIRP:-
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• Construction activities should be adequately managed, controlled, planned and 
supervised. A shortfall in these activities resulted in the cable strike as an augering 
position was marked out to a superseded drawing. Auger planning activities, 
specifically setting out, position verification, suitably marking and establishing an 
adequate audit trail fell short of relevant good practice. 

• Construction activities conducted near live underground conductors should expose or 
otherwise positively verify the cable location and suitably mark its position to prevent 
the risk of a strike. Ground excavation work activities on or near live conductors should 
use appropriate and suitable methods, techniques and equipment to prevent injury to 
persons or damage to structures, systems and components. Techniques employed in 
this instance fell short of relevant good practise. 

I also consider the Defined Standard - 3) Electricity at Work Regulation 1989 and its 
associated Guidance 4) HSR 25 - Electricity at Work Regulation 1989 (Established standard) 
are relevant to this incident. 

The Electricity at Work Regulations 1989 
Regulation 14 Work on or near live conductors 

"No person shall be engaged in any work activity on or so near any Jive conductor (other 
than one suitably covered with insulating material so as to prevent danger) that danger 
may arise unless -

(a) it is unreasonable in all the circumstances for it to be dead, and 
(b) it is reasonable in all the circumstances for him to be at work on or near it while it is 
live; and 
(c) suitable precautions (including where necessary the provision ofsuitable protective 
equipment) are taken to prevent injury." 

HSR25 - Work near underground cables 
"Serious injuries have occurred during excavation and other work near underground power 
cables. This work comes within the scope of regulation 14 if there is a risk of injury from 
these cables". 

"Underground power cables present a risk of serious or fatal injury during excavation or 
similar work, particularly to people using hand tools (eg picks, concrete breakers etc). 
Precautions should include: 

(a) mapping, recording and marking on site ofcable runs; 

(b) use ofcable-locating devices; 

(c) safe digging practices. " 

My follow-up enquiries identified several shortfalls with the dutyholder's arrangements. I am of 
the opinion that:-

• The adopted approach did not reduce the risks SFAIRP and did not meet the 
expectations set out in The Electricity at work Regulations 1989, specifically regulation 
14 aspects as set out in the HSR25 guidance above. 

• The adopted approach did not reduce the risks SFAIRP as the dutyholder had access 
to vacuum excavation equipment to fully expose the cable and had already used the 
equipment on the project to excavate trial inspection holes. 

• It was reasonably practicable to isolate the cable for a short duration and to excavate 
the ground to expose and define the cable location. 

In summary, I am of the opinion that the incident would have been mitigated and the 132kV 
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cable strike avoided if the dutyholder had: 

1. Complied with the requirements of the Construction (Design and Management) 
Regulations 2015 - Regulation 13 - Duties of a principal contractor in relation to health 
and safety at the construction phase. 

2. lmplem.ented adequate management, control and supervision arrangements. 
3. Established adequate risk assessment that related to the detailed design. 
4. Complied with the risks assessment. 
5. Complied with the requirements of The Electricity at Work Regulations 1989 -

Regulation 14 Work on or near live conductors and related guidance that highlights 
the requirement for detailed planning before work is started. 

B & C) Nuclear and Radiological Safety 

In relation to the Nuclear and Radiological Safety risk there is a number of potential applicable 
standards that I consider are pertinent to the incident: 

1. Nuclear Site Licence Condition - Licence Condition 19: Construction or installation of 
new plant (Established standard) 

2. Nuclear Site Licence Condition - Licence condition 26: Control and supervision of 
operations (Established standard) 

3. LC 19 Nuclear Safety Technical Inspection Guide - NS-INSP-GD-019 
4. LC 26 Nuclear Safety Technical Inspection Guide- NS-INSP-GD-026 

Licence Condition 19: Construction or installation of new plant 

(,1) Where the licensee proposes to construct or install any new plant which may affect safety 
the licensee shall make and implement adequate arrangements to control the construction or 
installation. 

(4) The arrangements shall include a requirement for the provision ofadequate documentation 
to justify the safety of the proposed construction or installation ... 

Licence condition 26: Control and supervision of operations 

(1) The licensee shall ensure that no operations are carried out which may affect' safety except 
under the control and supervision ofsuitably qualified and experienced persons appointed for 
that purpose by the licensee. 

I identified shortfalls against the LC arrangements that relate to the control and supervision of 
operations in the area of construction of new plant. However, my follow-up enquiries focussed 
on the area of highest risk gap i.e. the conventional health and safety shortfalls. 

DETERMINE THE BASELINE ENFORCEMENT LEVEL (BEL) 

For Risk Decisions (Table 3 of Enforcement guidance) 

For Compliance and Administrative Arrangements (Table 4 of Enforcement guidance) 

State the BEL to secure compliance with the law 

For the initial areas considered of A) Health & Safety Risk and B&C) Nuclear And Radiological 
Safety different BELs are considered to be applicable: 

A) Conventional Health & Safety Risk 

A Substantial risk level against a Defined standard suggests a BEL of Notice. 

An Extreme risk level against a Defined standard suggests a BEL of Notice and consider 
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Prosecution. 

The difference of opinion on the risk level between the Site Inspector and PL is discussed 
further in the enforcement decision conclusion below. 

B&C) Nuclear and Radiological Safety Risk 

The Nominal levels of compliance against Established standards suggest a BEL of No 
Action. 

APPLICATION OF FACTORS 

Dutyholder Factors (Table 5 of Enforcement guidance) 

Consider the relevant factors and explain how they have been applied in this instance 
and if they have had any impact on the BEL, to conclude enforcement action. 

The Factors are: 

1. What is the inspection history of the dutyholder? 

The dutyholder has conducted a Board of Inquiry into the incident (2018/376816). The 
report sets out the incident root cause, contributory causes and the action required to 
limit a reoccurrence. J am of the opinion that the dutyholder has conducted an 
acceptable investigation. However, I consider that the learning from the 2012 11 kV 
cable strike incident, that was similar, has not been adequately embedded. 

2. What is the level ofconfidence in the dutyhofder? 

a. My follow up enquiries found that arrangements had been prepared to consider 
the underground cable. However, these arrangements were not adequately 
prepared and implemented in accordance with the requirements ofthe 
applicable regulations or to reduce risks SFAIRP. 

b. Follow-up enquiries found that no consideration had• been given to the hazard 
presented should the piling machine contact the energised cable (touch & step 
potential). Potentially fatal step and touch potentials could have extended 
beyond the controlled construction area. This could present a hazard to 
persons within the vicinity, as well as outside the area itself. 

3. Does the dutyholder have a history of relevant formal enforcement? 

No. 

4. Is there relevant incident history? 

In 2012 Sellafield site had a significant loss of power incident that also related to a 
cable strike (BN1202A0231). I acknowledge that Sellafield site is extensive and 
complex however this latest incident suggests that previous learning has not been 
embedded within SL's arrangements. 

5. Is the dutyholder deliberately seeking economic advantage? 

The risk assessment discounted diverting the cable on the basis that it would incur 
significant delays to delivering the project (2018/364494). My follow-up enquires found 
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significant costs would be incurred if the project was paused for a period of up to nine 
months. However it should also be noted that the operational capability of the project 
relates to securing a reliable steam supply to the Sellafield site. This is an important 
factor in consideration to nuclear and radiological safety. The delivery of the project 
relates to the Sellafield site high hazard and risk reduction work, which is a strategic 
priority to both SL and the regulator. 

6. What is the standard ofgeneral compliance? 

Reasonable. 

Strategic Factors (Table 6 Enforcement guidance) 
Consider the relevant factors and explain how these have been applied in this instance. 
ff the strategic factors aren't met then discuss the enforcement action with the 
appropriate delivery lead. 

The Factors are: 

1. Does the action coincide with the public interest? Yes 

Nuclear & Radiological safety-A potential nuclear or radiological safety related 
incident would give rise to a serious public concern and expectations of ONR. 

Conventional Health &Safety- Implications of a 132kV cable strike on a licensed 
site is of interest both within and outside the nuclear industry. 

2. Does the action protect vulnerable groups? - NIA 

3. What is the long-term impact of the action? 

To secure legislation compliance and to mitigate a repeat incident, 

4. What is the effect of the action? 

To secure legislation compliance and to mitigate a repeat incident. 

5. What is the functional impact of the action? 

Ensure those managing health & safety activities in construction comply with duties 
placed upon them. 

6. Does the action align with the principles and expectations of the EPS? 

Yes 

ENFORCEMENT DECISION CONCLUSJ'ON 

Record the Enforcement Decision Conclusion here. 

Based on the findings of my follow up enquires and supporting information my enforcement 
conclusion recommends that ON R:-

• Issue Sellafield Ltd (acting as the Principal Contractor) with an Improvement Notice in 
relation to the Conventional Health & Safety Risk in respect of a breach of compliance 
with the COM 2015 regulations - Reg 13. Duties of a principal contractor in relation to 
health and safety at the construction phase. 
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• Issue an accompanying letter to the I.N. detailing the other relevant legislative 
requirements considered to be applicable to this incident i.e. The Electricity at Work 
Regulations 1989- Regulation 14 Work on or near live conductors and related 
guidal")ce that sets out relevant good practice. 

• Take no further action in relation to the Nuclear and Radiological Safety risk. 
• Record the decision on whether a formal investigation is warranted, i_n accordance with 

GD-005 guidance table 2, through the separate Investigation Decision Record 
(2018/338425). 

• Record the differences of professional opinion (between the Site Inspector and PL) 
between the risk levels in accordance with guidance (NS-INSP-IN-002) in the IDR. 

The basis for my decision conclusion to issue an I.N. against Sellafield Ltd, again~t the CDM 
2015 regulations, has taken the additional matters into consideration below: 

• Follow-up enquiries have inferred that contractual challenges exist between the three 
ISA parties. In my opinion this would limit ONRs ability to secure an adequate level of 
information and evidence to support enforcement on either ARUP or Morgan Sindall 
(acting as Principal Designer and Contractor respectively). I consider that to progress 
the topic further with these organisations would require ONR to conduct a formal 
investigation, which still may not provide conclusive evidence to support enforcement. 

• On the basis that the· incident occurred during the construction phase I consider that 
the Principal Contractor (SL) has overall responsibility and accountability for planning, 
managing, monitoring and the co-ordination of health and safety during the 
construction phase of a project. Furthermore the Nuclear Site Licensee (SL) is 
responsible for activities that affect safety on the site. 

• There is a history of shortcomings with Sls arrangements for managing excavations 
and other work in the vicinity of underground live power cables and taking the learning 
from previous similar events. 

• The root causes of this incident are more likely to be secured through improvement to 
CDM 2015 compliance gaps, which should also encompass the duties under the 
related legislation including the Electricity at Work Regulations. 

DECISION REVIEW- (See section 10.6 ofthe guidance) 

The decision review process requires delivery lead to consider; that the application of strategic 
factors is addressed by the proposed enforcement action; whether the proposed enforcement 
action meets the Enforcement Policy Statement. If prosecution is to be considered that the 
enforcement action is aligned to the Code for Crown Prosecutors in England and Wales or the 
Prosecutors Code in Scotland. (Include within the review statement the reason the review was 
initiated). 

The proposed enforcement action is a notice; hence in accordance with ONR-ENF-GD-006 
Revision 1, a decision review is mandatory. 

SDFW Sellafield Delivery Lead review 

I have reviewed the EDR and accept that appropriate follow-up enquiries have been made by 
ONR; that sufficient information has been gathered to support the proposed enforcement 
action and that the ONR EMM process has been correctly followed. I note that the BEL has 
not been escalated following th.e application of dutyholder factors. 

There is a consensus regarding the proposed action to issue an IN to Sellafield Ltd requiring 
improvements in compliance with CDM Regs. Sufficient information has been gathered from 
ONR follow-up enquiries and the licensee's own Bol to support this decision. The issue of an 
IN against CDM Reg 13 aligns with ONR's regulatory strategy, iri that it reinforces the 
message to Sellafield Ltd that they are ultimately responsible for saf~ty on the site. 
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There is a difference of professional opinion concerning the need to consider prosecution. 
Also, whilst there may be a case for issuing an IN against ARUP or Morgan Sindall, there is 
insufficient information currently available to support this action. I accept that both aspects 
would require ONR to launch an investigation, which is subject to a separate decision making 
process (Investigation Decision Record, IDR). 

Therefore, in order to deliver a timely enforcement decision, I support the recommendation 
that the differences of professional opinion (between the Site Inspector and PL) be addressed 
in the IDR. This will be submitted to the SDFW Director in due course and need not hold up 
issue of the IN to SL. 

Conventional Health and Safety Professional Lead Review 

Having considered this document and the other material referenced,! concur with the Delivery 
Lead that the proposed action is appropriate following application of the EMM. 

Delivery Lead Name- Professional Lead Name: 

Delivery Lead Signature: Professional Lead Signature: 

5/12/18 
05/12/2018 

ENFORCEMENT OUTCOME 

Check: 
• Ensure that .the enforcement action deals with the most serious risks in order of 

priority, and in appropriate timescales. 
• That the cause of the risk is addressed. 
• Underlying problems addressed. 
• That the enforcement action takes into account the scale of the failures, e.g. isolated or 

multiple failures. 
The enforcement action deals with the fundamental cause of the problem(s), e.g. workplace 
precautions, risk control systems or management arrangements. 

Signature Lead lnspect9r: Peer Reviewer (Discretionary): Signature Delivery Lead: 

Date: Date: Date:. 
3 December 2018 4 December 2018 5 December 2018 

Differences of opinion should be rectified by utilising ONR guidance on Resolving Differences 
Of Professional Opinion In ONR; NS-INSP-IN-002. 
Convey the enforcement outcome to the dutyholder. 
Send completed form to the RMT Admin for processing. 
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PUBLICATION SUMMARY: 

For prosecutions, notices or directions the following summary will go onto the ONR website 
once any appeal period has completed: 

This may not be appropriate due to security considerations in all cases, if this is the.case then 
,., please state below - 'Not for publication on security grounds' and discuss with the 

communications team. 

Enforcement Action 
. 

Served against 

Descrjptio.n 

Breaches 

Compliance date 
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