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Acronyms
ALARP As Low as is Reasonably Practicable
CA Competent Authority
CAT Commercial Air Transport
ERRV Emergency Response and Rescue Vessel
HSE Health and Safety Executive
HTAWS Helicopter Terrain Awareness and Warning System
IMC Instrument Meteorological Conditions
IRPA Individual Risk per Annum
MOWL Morecambe Offshore Windfarm Limited
MOWF Morecambe Offshore Wind Farm
NUI Normally Unattended Installation
POB Persons on Board
REWS Radar Early Warning System
SAR Search and Rescue
SECE Safety and Environmental Critical Element
TR Temporary Refuge (on an installation)
UKCS UK Continental Shelf
VMC Visual Meteorological Conditions
w2a2w Walk to work
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Driven by its purpose, to safeguard life, property, and the environment, DNV helps tackle the challenges and global
transformations facing its customers and the world today and is a trusted voice for many of the world’s most successful
and forward-thinking companies.In the maritime industry DNV is the world’s leading classification society and a
recognized advisor for the maritime industry. We enhance safety, quality, energy efficiency and environmental
performance of the global shipping industry — across all vessel types and offshore structures. We invest heavily in research
and development to find solutions, together with the industry, that addresses strategic, operational or regulatory challenges.

In the energy industry, DNV provides assurance to the entire energy value chain through our advisory, monitoring,
verification, and certification services. As the world's leading resource of independent energy experts and technical
advisors, we help industries and governments to navigate the many complex, interrelated transitions taking place globally
and regionally, in the energy industry. We are committed to realizing the goals of the Paris Agreement and supporting our
customers to transition faster to a deeply decarbonized energy system.

For management system certification, supply chain and product assurance: DNV is one of the world’s leading
certification, assurance and risk management providers. Whether certifying a company’s management system or products,
providing training, or assessing supply chains, and digital assets, we enable customers and stakeholders to make critical
decisions with confidence. We are committed to supporting our customers to transition and realize their long-term strategic
goals sustainably, collectively contributing to the UN Sustainable Development Goals.

For digital solutions, DNV is a world-leading provider of digital solutions and software applications with focus on the
energy, maritime and healthcare markets. Our solutions are used worldwide to manage risk and performance for wind
turbines, electric grids, pipelines, processing plants, offshore structures, ships, and more. Supported by our domain
knowledge and Veracity assurance platform, we enable companies to digitize and manage business-critical activities in a
sustainable, cost-efficient, safe and secure way.

The Authors

John Morgan is a Senior Principal with DNV in Aberdeen with 30 years’ extensive technical experience. He is an expert
in ALARP, safety cases and safety regulation, has visited many platforms in the UK, chaired the OEUK Major Hazards
Technical group for 5 years and led the generation of industry guidance on Management of Fire in Accommodation,
Workforce Involvement in Safety Cases, Cumulative Risk and Risk-based Decision Making and been a key member of
the workgroup that updated the Operational Risk Assessment (ORA) guidance. He is DNV’s representative on the
International Association of Oil and Gas Producer’s (IOGP) safety committee and process safety sub-committee. John’s
technical specialisms include safety regulation, quantified risk assessment and consequence modelling. He has led many
projects that have resulted in new assessment methodologies and have improved operational, or safety performance for
an operator. John has led, or worked on, many safety case thorough reviews for a range of operators.

Alex Guild is a Senior Principal with DNV in Aberdeen with 30 years of varied technical experience gained in the energy
sector and the chemical industry. A chartered electrical engineer, he spent nine years in ICI, then three years in the Health
and Safety Executive before joining Chevron in a variety of technical safety roles based in both the UK and the USA.
Alex’s expertise includes legal compliance, management systems and technical integrity. Alex is also a qualified
commercial pilot and runs a flying school in his spare time.
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1 INTRODUCTION

There is a potential effect to the helicopter operations associated with a number of offshore oil and gas installations
situated in close proximity to the Morecambe Offshore Windfarm Project. Helicopter access reports produced by Anatec
/1/ and AviateQ /2/ identify that the range of environmental conditions in which helicopter flight operations to nearby oil
and gas facilities can be carried out would be reduced due to the wind turbines.

The facilities are operated by Spirit Energy with the permanently manned platform complex CPC-1 being the hub of the
operation (CPC-1 comprises CPP-1, AP-1 and DP-1). Work parties fly from CPC-1 to the Normally Unoccupied
Installations (NUIs) for up to 12 hours before returning to CPC-1. Flights at CPC-1 and the NUIs Calder and DP-6 are
potentially affected by the Project. Flights to DP-8 and DPPA are potentially affected as personnel travel there via CPC-
1. These facilities are collectively termed the ‘affected assets’ for this purpose of this report, following the terminology
used by Spirit Energy in their representations.

Specifically, the effect of the wind turbines is that the availability of Commercial Air Transport (CAT) helicopters to access
these installations could be restricted to daytime Visual Meteorological Conditions (VMC) due to the obstacle clearance
needed at night or in bad weather being impinged on by the windfarm and specifically, the high turbine blades (~300m
above sea level).

For Deadline 5, DNV submitted an update analysis (Revision 2) of the safety implications of the above /3/ and also at
deadline 5, Spirit submitted a report by ORS that assessed the same and contains significant comment on DNV’s /3/
report (albeit at Revision 1) subject. This report is a critical review of the report from ORS /4/, whom:

have been tasked by Spirit Energy to review the effect of the proposed wind farm layout on safety on the CPC installations;
the impact on the CPC safety case, legislative compliance, and requirements for future safety case submissions.

The report is structured with 9 tables each covering a different issue making up Appendix A. Section 1 is an introduction.
Section 2 is essentially a summary of the tables plus a legislative impact analysis. Section 3 and 4 are discussion and
conclusions respectively. Section 4 of this report includes a detailed review of the 9 issues, each of which is summarised
by ORS in 1 or 3 bullets, and the legislative impact analysis (within this review of ship allision and potential REWS
degradation has been provided by Flotation’s experts in this area — Nash). However, first in section 2, DNV have
summarised the review of the whole report. Section 3 is a commentary on safety case acceptance.

The report also contains a reiteration of DNV consideration of whether the changes brought about by the windfarm are
material with respect to the safety case.

ORS reviewed Revision 1 of DNV’s report. It was updated at Deadline 5 to Revision 2 and the DNV response here is in
relation to Revisions 2. It is possible that some of the comments from ORS would have changed had they seen revision
2. The changes between Revision 1 and 2 are noted as:

e Updates following client meetings and most recent representations.
e Improved discussion of maintenance impact, emergency response (including examples) and other aspects.
e Includes offshore working time analysis.

e Inclusion of executive summary.

DNV - Report No. 10530687-02, Rev. 1 — www.dnv.com Page 1



2 OVERALL REVIEW

Overall, the report is simply a reiteration of Spirit's position with no new analysis, or justification of the position. It contains
numerous errors and inaccuracies using information selectively such that it can be misleading. The report:

Does not contain analysis or justification

Does not include any analysis but just takes the Spirit assertions as fact. In doing this, it just reflects the Spirit position
without adding to it. For example, there is no assessment of any maintenance impact, merely a repeat of Spirit’s’ claimed
position.

Does not understand material change

Information is given in the DNV report on individual risk to counter claims made by Spirit that a few additional flights could
make the risk intolerable. ORS incorrectly claim that this is the only criteria considered by DNV. This is contrary to OEUK
guidance on material change, which is a guidance document that was first written under the chairmanship of one of the
authors of the DNV report. To think that DNV would not understand this guidance, that is also reflected in HSE
requirements, or guidance, is absurd.

Does not understand reverse ALARP

Reverse ALARP is attempt to justify the removal of a safety measure that was previously in place — for example, removal
of part of the deluge system when no hazards have changed

Does not understand cumulative impacts

A material change is one that changes the basis on which the safety case was accepted. This is likely to be a single
change, such as a new subsea tie-back, but could also be a collection of small changes. DNV are not aware of a material
change ever being submitted on this basis, but it is not impossible that it has happened. There is no ORS justification of
why the impacts of the windfarm on helicopter access are cumulatively material. Just because there may be more than
one impact does not necessarily make that material. It is normal for an Operator to make many smaller changes to an
installation and not submit a material change to it on cumulative grounds.
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3 SAFETY CASE ACCEPTANCE

Should Spirit choose to declare the changes to be material and submit the safety case to the HSE before any new

infrastructure for the windfarm is in place, DNV consider that it would be accepted as:

The CAA, who have jurisdiction when helicopter rotors are turning would be satisfied with the restrictions and
there would be no new risk reduction controls in place. This would have included any consideration of wake
effects.

There would be no maintenance impact as the time lost from any cancelled flights could b easily made-up, or
other strategies (such as an additional NUI team, Spirit reverting to a resource model that also allowed them to
operate DP3 and DP4) would be possible.

The emergency response strategy of evacuation by CAT opportunely otherwise relaying on SAR, then lifeboats
would be unchanged.

Any change in risk from additional flights would be minimal.

Any impacts on REWS will be low and will be manageable without the need for further risk reduction measures.
The presence of the proposed windfarm will not affect Spirit’s ability to comply with PFEER Regulation 10 and
the ship collision risk will not increase.

For safety case acceptance, the issue of cumulative changes is not relevant: this is only a trigger for whether a change is

material or not.

ORS also raised the issue of changes to shipping in relatively close proximity to the installations caused by the windfarm’s

location, but gave no information as to whether this would increase or decrease. Nash has confirmed that the overall ship

allision risk drops and there are also no changes in how the ship impact is managed are likely.

ORS also raised the issue of cumulative change, but as none of the issues are significant, nor linked other than being due

to the windfarm, this is not considered to be the case. ORS do not provide justification on why they believe it is cumulative.
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4 DETAILED REVIEW

In the detailed review, a colour coding is used whereby red indicates that DNV do not agree with the conclusion made by ORS. Amber indicates that there is some truth in
the issue identified, but the impact is less than that claimed by ORS. Green shows agreement.

4.1 Legislative Impact

Legislation

ORS Claimed Issue DNV review

Air Navigation Order 2016

Buffer zones

PFEER Reg.5 Assessment

Substantial revision required

SCR15 Reg. 16 Management and control
of major accident hazards

No reason or justification given

PFEER Reg.10 Detection of incidents

REWS may be affected

PFEER Reg.15 Arrangements for
evacuation

Flight restrictions on the
preferred means of evacuation

PFEER Reg.19 Suitability and condition
of plant

SCR Reg. 9 Establishment of verification

Maintenance is claimed to be
affected

SCR15 Reg.24 Revision of safety case

Claim that the safety case would
be materially affected

SCR15 Reg.28 Duty to conform with
safety case and notifications of operation

Unclear what ORS are claiming
as the need to comply with the
safety case is absolute
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Legislation ORS Claimed Issue DNV review

SCR15 Regulation 29 Duty to control risk | That the helicopter trips will
significantly increases the risk of
a major accident

4.2 The Nine Issues

New information

ORS Issue i Analysis of ORS Conclusions
or analysis
1 — Aviation None 1. Renders Spirit Energy unable to access the affected assets by helicopter at night or in weather conditions that reduce visibility
Buffer Zone (see Issue 2)

Acknowledged, though the corridor reduces the impact of this and regardless of this, the impact on working time on the NUIs
is minimal.

2 — Aviation None
Operations

2. Increase the risk associated with helicopter operations and limit pilots’ ability to respond to helicopter equipment failures e.g.
engine rotor failure at TDP.

Any risk increase is acceptable as has been shown by MOWL. By analogy, a new roundabout on a road may increase the
risk of collision, but as it will be designed to highway norms, this risk is very low and acceptable.

3. Increase the number of helicopter flights due to aborts, cancellations, and increased constraints,
Agreed, though this impact has been shown by DNV to be very small.
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New information ) )
ORS Issue ) Analysis of ORS Conclusions
or analysis
In addition, contrary to claims made by ORS, CAP1721 refers to several situations in which AMCs have been put forward and
accepted by the CAA.
3 - Aviation - Yes — wake had 1. The wind turbine array will create a region of turbulence and velocity deficit downwind of the windfarm.
Turbine Wake not previously Agreed

been considered

4 - Emergency None
Evacuation by
Helicopter

Page 6
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New information
or analysis

ORS Issue

Analysis of ORS Conclusions

5 - Emergency None
Evacuation by

Lifeboat
6 — Marine Yes consideration | The proposed development will increase risks to personnel on the affected assets by increasing the likelihood of a ship collision,
Traffic of REWS impact and by degrading Spirit’s ability to detect threats within the affected area and take timely emergency response action.

w.r.t safety There is no analysis provided by ORS that shows whether the likelihood of impact goes up, or down due to the windfarm

location and any change in shipping routes. As noted in previous submissions, given Spirit Energy’s use of the term ‘collision’
to reference infrastructure collision, in the context of this response, ‘collision’ is considered equivalent to ‘allision’ as referred
to throughout the project application documents. Nash state that:

The Applicant has demonstrated that the allision risk is reduced in the future case with the project in place. This is due to
the displacement of passing vessels further away from Spirits’ assets with the project in place. This is highlighted Appendix
E of the Applicant's Response to Spirit Energy's Deadline 4 Submission - Revision 01 (Volume 9) (REP5-067), the allision
frequency modelling undertaken provided a total (drifting and powered) allision risk probability for each of the oil and gas |
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New information ) i
ORS Issue . Analysis of ORS Conclusions
or analysis

assets (see Table 1 within Appendix E of the Applicant's Response to Spirit Energy's Deadline 4 Submission - Revision 01
(Volume 9) (REP5-067)) and considered the future case (deviations with Project in place) scenarios. The results show that,
while particular assets will see very minor, localised increases in allision risk, the overall allision likelihood decreases rather
than increases as a result of the Project.

Spirit Energy state that the project ‘will displace current shipping traffic’ and increase traffic ‘in proximity to the affected
assets. With regard to deviated traffic, the Applicant has previously outlined in its response to Spirit Energy Deadline 1
submissions (REP2-030) that these shipping route deviations were included within the risk modelling assessment of allision
risk undertaken in the NRA (REP3-028) and that the overall risk was assessed as acceptable through the NRA process.
While the vessels would take a different route as a result of the Project, the vessel masters would be equally likely to transit
in accordance with international regulations (e.g. SOLAS) and therefore maintain an adequate closest point of approach
(CPA) to Spirit's infrastructure. The necessary route deviations therefore do not guarantee that commercial vessels will
transit in closer proximity to Spirit's infrastructure. The deviated routes are also minor routes, with less that one vessel
transiting on them per day.

An assessment of the potential impact of the project on REWS was submitted at part of the application and updated to
address comments from Spirit Energy at Deadline 3 (REP3-034). The assessment concludes that any impacts on the REWS
would be low and will be manageable without the need for further mitigation measures. No justification is provided in the
ORS Report. Therefore, it is not considered credible that the windfarm will impact Spirit Energy’s ability to demonstrate
compliance with PFEER Reg. 10 for ship collision (sic allision) threats.

Although there will be additional project vessel movements associated with the project, they will be time-limited to
construction/decommissioning and major maintenance periods and will not transit closer to Spirit Energy assets given that
passage plans will be developed to ensure deconfliction and minimise impact on other traffic and infrastructure. At this stage
of the Project, the details of the project vessel movements are not well defined, Project vessels will navigate in accordance
with national and international conventions and, whilst engaged with the project activities, will be subject to the embedded
risk controls that will be secured, including the Vessel Traffic Management Plan (REP5-036). Project vessels will also follow
Marine Operating Guidelines during construction and operation and maintenance activities to ensure Project vessels do not
present unacceptable risks to each other or other nearby vessels or infrastructure.

On the point of increased likelihood of collision (sic allision), the allision modelling undertaken within the NRA (REP3-028)

considers both a 15% estimated increase in traffic, to account for increases in traffic caused by the Project, and the future
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New information ) )
ORS Issue ) Analysis of ORS Conclusions
or analysis

case (route deviations with Project in place) scenarios. Within both the NRA (REP3-028) and CRNRA (APP-074), the term
“future case scenarios” refers to the future case route deviations that would be caused by the Project, which are illustrated
in the right-hand panels of Figure 57 and Figure 55 within the NRA (REP3-028) and the CRNRA (APP-074), respectively.
As highlighted above, the overall allision likelihood decreases rather than increases as a result of the Project.

7 - Execution of | No
Maintenance
Plan

8 - Safety Case | None
- Tolerability of
risk
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New information ) )
ORS Issue ) Analysis of ORS Conclusions
or analysis

9- Safety case None
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About DNV

DNV is the independent expert in risk management and assurance, operating in more than 100 countries. Through its
broad experience and deep expertise DNV advances safety and sustainable performance, sets industry benchmarks,
and inspires and invents solutions.

Whether assessing a new ship design, optimizing the performance of a wind farm, analyzing sensor data from a gas
pipeline or certifying a food company’s supply chain, DNV enables its customers and their stakeholders to make critical
decisions with confidence.

Driven by its purpose, to safeguard life, property, and the environment, DNV helps tackle the challenges and global
transformations facing its customers and the world today and is a trusted voice for many of the world’s most successful
and forward-thinking companies.





