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Background

BVG Associates Ltd and Douglas Westwood Ltd were commissioned by 1st East in early 2009 on behalf of

the PowerPark Implementation Team which is a public/private sector partnership consisting of the East of

England Energy Group, Renewables East, Associated British Ports, Suffolk County Council, SLP

Engineering, East of England Development Agency, Waveney District Council and NWES. The commission

was to undertake a demand and need study that would identify the optimum energy sector activity at the

proposed Lowestoft PowerPark. 1st East promote employment led regeneration in the Lowestoft & Great

Yar mouth sub region such as the Power Park which is int
economic policy in being the greenest county.

The PowerPark Implementation Team believes that the opportunities outlined in the Executive Summary are
on balance the best mix of energy sector activities for the PowerPark.

The aims of the study were to:

00 Identify the vision for the optimum single or complimentary mix of energy-cluster activity at the
PowerPark, factoring in the broader development context of maximum long-term sustainable
economic development outputs and long term local jobs.

0 Provide a simple summary of the appropriateness of each energy sector to operate within the
PowerPark. Analyse and grade each option with a robust, evidence based Strength / Weakness /
Opportunity and Threat matrix (SWOT.)

00 Provide a national and regional market analysis of the defined* energy sectors that are potential
PowerPark residents.

00 To identify and undertake a structured appraisal of potential development options for PowerPark in
(terms of uses, activities and mixes thereof) which would most effective support the long-term
sustainable development of the sub-regional energy cluster and recommend a preferred option.

[0 Provide a robust evidence base fit for the purpose of: supporting/informing the Area Action Plan
development; informing development of a robust business/investment case fit for Green Book
Appraisal purposes; informing and support land acquisitions and negotiations; informing any master
planning work.

This study is Phase 1 of a 2 phased approach to the Demand and Need assessment which collectively

seeks to determine and identify the form and nature of the hard and soft infrastructure needed to best

capture the opportunities for the growth of the offshore renewable/energy sector. The outputs of Phase 1

work - the activities and potential occupier requirements identified - will inform the Phase 2 Demand and

Need work. The Phase 2 O6spatial conversioné work wil
elements, to the overall demand and need work - deriving specific spatial/infrastructure requirements

from the high-level requirements presented in this document,

|l mportantly, in this work, we are considering the Po:
albeit central, in a sub-regional portfolio comprising the hard and soft infrastructure needed to support

and maximise the opportunities for growth of the energy sector across the Great Yarmouth-Lowestoft

sub-region. It is in this broader context that the Power Park concept, its positioning and mix of the types

of activities/uses most appropriate, are being researched and considered.

The work aims to capture emerging market interest/requirements and consider them aside both the
potential capacity of PowerPark to accommodate them and the comparative long term contribution they
may offer towards the development of a sustainable offshore energy cluster in the sub-region.

1 0il, gas, CSS, biomass, Gas storage, nuclear, offshore wind operations and maintenance, offshore wind project construction,
offshore wind foundation manufacture, tidal and wave energy.
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Demand and Need Report Summary

This document explains the background and vision for the PowerPark. The primary datasets referenced
were correct at time of research in early 2009. The SWOT methodology is explained in Chapter 5. The
SWOT summaries of each sector (Chapters 6-16) provide the robust evidence based data on which the
recommendation is made. The opportunities and dangers are explained within each energy sector (Chapters
17-26.) Additional detail (Appendix 1-2) for renewables policy and offshore wind (Appendix 3-6.) are
included.

Executive Summary

3.1 Summary

The energy production industry offers considerable development opportunities for the PowerPark, Lowestoft
region and sub regional area.

The options appraisal has identified that a mix of complimentary energy sectors will deliver the maximum
economic and employment benefit for the PowerPark. No single energy sector makes a strong enough case
for sole use of the entire proposed 15 hectare PowerPark space. The biggest threat to the proposed
development is that competing land and port owners within the PowerPark reduces the amount of space
available. If the competing owners do not buy into the same regional / sub regional vision then the local
capability will be reduced. This will ultimately dilute the size of the opportunity.

Offshore wind Operations and Maintenance (O&M) comprises a large part of the mix and is covered in
detail.

A PowerPark champion will be needed to unite the competing land and port owners to deliver the vision.

[$)]
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3.2 What is the vision?

Based on careful analysis of the SWOT of each energy sector and of the identified development options
against the agreed criteria we recommend:

A centre of excellence in offshore marine engineering
focusing on a mix of:

1. Offshore wind Operations and Maintenance (O&M).
2. Offshore marine energy Research and Development (R&D).
3. Existing traditional marine and underwater engineering facilities.

4. Mixed use area with blend of other energy activities that do not require significant land or quay
space. These include

a. Carbon Capture Storage (CCS).
b. Gas storage.

c. Nuclear.

> On-site training centres to supply the energy sectors.?

3.3 Size of the opportunity

By 2020, based on industry estimates, an additional 950 direct and almost 4000 indirect jobs will be
created. Indirect jobs are in local supply chain, hospitality and other fields. Economic benefit from offshore
wind O&M?3, within the sub region alone, is expected to be £3 billion in total up to 2020. Economic benefit
is difficult to predict for the other sectors due to the immaturity of their markets. It must be remembered
that many of these sectors are still ten years from being active and determining
requirements/skills/facilities etc for such sectors is not an exact science and we have estimated these
requirements through our own experience.

3.4 Conclusion
The opportunities for the PowerPark and the region are considerable.

A certain amount of organic economic and employment energy sector growth will happen without any
proactive intervention.

The PowerPark, Lowestoft area and sub regional will only be able to maximise the economic and
employment benefits when a co-ordinated, complimentary and proactive environment between
stakeholders, policy, and land / port owners is put into place.

Policy: It is very important that delivery is aligned across the region. East of England Energy Group
(EEEGR), East of England Development Agency (EEDA), 1st East, Renewables East, Waveney District
Council, Suffolk County Council and East of England Regional Assembly (EERA) through the Demand and
Needs study co-ordinate and unite to promote the capability of existing regional facilities, skills and ports
via a single point. This includes a marketing strategy for the area to be recognised as the most committed,
responsive, flexible and pro-active sub region.

Ports: There are 2 competing commercial port companies close to each other, EastPort UK (Great
Yarmouth) and Associated British Ports (Lowestoft.) The size of the combined energy sector opportunities
is large enough that each individual port will benefit more by coordinating their offerings than competing.

2 A key component of the sector selection process was the ability to use a local pool of engineering graduates, office staff and
marine experts.
® The Offshore Wind O&M benefit is covered in detail in Appendix 2.
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Funding: We have assumed that in the current economic climate we believe there will be constraints in
public funding. We have weighted favourably energy sectors that do not require significant initial amounts
of public funding. Much policy and planning preparation can be done without significant public funding.
Given that significant areas of the PowerPark land are in public ownership this could provide a significant
contribution to realising the investment required.

Land: There is one single critically important requirement for land and quay space capability. Offshore
wind O&M will require in the outer harbour at least 50m of continuous quay space close to a warehouse in
2014. Alternative uses of land that are in competition could deliver short term benefits but destroy the long
term vision. If the critical area of land / port is occupied then the development will be restricted and the
PowerPark becomes a less attractive offshore wind base option. This quay space can be anywhere in the
outer harbour.

Skills: The economic benefit of placing Higher Education and Further Education (HE/FE) facilities within
the PowerPark (up to the 2020 timeframe) is small however we see reasons to attract HE/FE centres to
the PowerPark. It is very important, in the long term, that links are built from industry to HE/FE in order to
strengthen the local skills capability and provide greater long term local employment.

These links / relationships will be stronger by placing them in close physical proximity. Current local”
HE/FE facilities already have space constraints and moving to the PowerPark can only be of benefit.

One of the roles of the PowerPark Champion will be to maximise the potential for relationships, identify
links and opportunities and identify skills demands - this would include working with the OrbisEnergy
Centre and other local energy companies.

We recommend the facilities focus on three skill sets i the details of which will become clearer as the
PowerPark progresses and the champion defines them.

The skills that need to be developed within the sub region are:
e Engineering (electrical, mechanical, marine and possible civil.)

e Office and Management 1 including logistics and general office functions.

e Marine Operations i Including underwater and Health and Safety.

4 Lowestoft College 2009
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Vision

4.1 Summary

This section outlines the requirements of each individual sector within the energy cluster mix. The
individual sectors within the energy sector mix have been selected for maximum benefit in terms of
economic and employment growth. One of the aspirations for the PowerPark is that it is powered by
renewable energy such as biomass or wind. If a wind turbine manufacturer becomes a resident in the
PowerPark they, not the stakeholders of the PowerPark, would like to select the manufacturer of the
visible onshore turbine.

4.2 Spatial Requirements
To satisfy the requirements of the energy sector mix the following must be available:
e 100m (in 50m sections) of non continuous quay length available in 2010 rising to 300m by 2020.
40-60m pontoons need to be placed at various locations close to available quay.

e 7,000m? of flexible, secure and bonded warehouse space.

e Flexible, secure and private office spaces with separate and private meeting facilities and high
speed internet facilities to accommodate 1,000 people. 100 of these spaces are for training and
the configuration requirements for these would be provided by the relevant HE/ FE facilities in
advance of residence.

e 3000m? of light marine engineering workshops with access to compressed air and the ability to
drain industrial oils.

e 30,000m? of flexible, fenced, secure and CCTV monitored outdoor storage space.

e Wet and dry storage rooms with secure storage of personal effects for 270 people. This is
separate to office space.

e Skills and training facilities i subject to on-going research.
e Parking spaces for a mix of private, light and occasional heavy commercial vehicles.

e The ability to easily move heavy loads around within the PowerPark by forklift or truck. External
traffic, road and street furniture amendments are minimal due to the existing complex local traffic
network.

The tidal R&D centre has additional requirements for underwater testing and underwater power. The
facility requirements would be provided by the prospective customers in advance of their taking up
residence.

Demand should scale in a linear fashion with time except for offshore wind O&M i which requires a large
facility investment around 2014/5.

The following charts have been created to give an indication of possible facilities requirements over time.
We have gathered what facilities and skills are required based on current operating methods. Timelines
are based on industry expectations. For some of the more immature sectors (CCS and Gas storage) the
values are by their nature necessarily speculative but are included in order to simplify the demand and
need chart report.
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4.3 Spatial requirement detail:

The following section outlines the exact specifications of each energy sector, focusing on timelines,
funding and facility requirements.

Offshore Wind O&M

Timeline: The offshore wind O&M market off the East of England coast will significantly increase with the
development of the nearby Round 3 zones (particularly the Norfolk zone). It is expected that Round 3
developments will begin in earnest from 2015. Initially the activity will include surveys and environmental
assessments of potential sites. Wind O&M customers usually deliver a Letter of Intent (LOI) to the port or

10
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land owner 18 months prior to start of operations. Any development required would need to be completed
within that timescale or begun at a risk T this has been the experience of similar developments.
Funding: No significant initial public funding is required but the important quay space must be available
with warehouse space in close proximity. The fAspati al
customers with a list of options for space, quay length and facilities. This will allow them to quickly
understand available or potential facilities. Obviously any public funding availability to help reduce the
CAPEX outlay by a potential customer will make the PowerPark more attractive.
Requirements®:
e Blocks of 50m of non consecutive quay side space. Ideally three i so 150m in 50m blocks. Not

all blocks will be required at once.

e 4000m?* warehouse as close as possible to contracted quay space. Warehouse ideally has 6m
roof height with shelving units to handle 1,000kg weights in a bonded area.

e Open Area for high turnover of crates. Note: Different turbine manufacturers prefer to be
separate from each other, with secure private space. At the moment the area needs to store a
complete set of spares for each project.

e Generic office space for 400 people with high speed data connection with:
o Private meeting space..
0 Open plan seating to handle frequent changes in staffing levels.
0 Marine control centre.
0 Logistics control room.

e Engineering workshops for light use. Workshop requires compressed air and drainage to handle
light / medium oil recycling.

e Parking.
e Staff area including:
0 Changing rooms.
0 Storage rooms.
o Dryrooms with air blowers and no carpet with space to hang and drip dry clothes.

0 Wet rooms to store immersion suits or anything that can be wet (PPE 7 equipment and
clothing etc.)

e 60m pontoon and marine lift facilities (small mobile cranes) to load 1,000kg weights quickly and
easily from quay to vessels.

e Road or land based systems to move 1,000kg units quickly and easily around site with forklifts.

e General facilities 7 for day to day operations of vessels and land based operations.

Tidal R&D

Timeline: Promotion for this can start now and will run until at least 2030 .

Funding: Initial public investment in the form of R&D capital expense is expected to be high for tidal
R&D. Most tidal companies are not commercially profitable.

Requirements:

° Based on current operational models. Vestas. GGWE and Siemens.

11
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Small scale flexible office space. We would not expect it to exceed seating for 20 employees per
company. We expect a high churn rate as companies succeed or fail.

Flexible, secure and separate small warehouse space.
Light fabrication space.

Marine engineering facilities.

The nearest Tidal Resource for R&D is located off the Norfolk coast, and therefore the ambition in
Lowestoft is to concentrate on the office based functions and linkages with skills providers and the
benefits of being in close proximity to other research being carried out by similar companies and
research institutions.

Carbon Capture and Storage

Timeline: This sector is likely to start full operations around 2020 with long-term growth driven by
emissions targets and regulations surrounding CCS for gas and coal power plants in the UK. Facilities
should be in place 12-18 months prior to operational start-up.

Requirements: The following requirements are based on a CCS operational based being established at
the PowerPark. They are an estimate and subject of some uncertainty reflecting the relative immaturity of

the sector
[0 Less than one hectare of land (Initially)
00 Up to 50 metres of non continuous, non-exclusive quay space
00 Warehousing (>500m2) easy quay side vessel access
00 Engineering space
00 Security i Fenced area with CCTV
00 Flexible Office space
0 Parking
[0 Staff area including wet rooms, dry rooms (for planned O&M activities.)

Gas Storage
Timeline: This sector is likely to start full operations around 2012 with short-term growth driven by

energy security and future demand. Companies would initially require flexible office space and
warehousing some 12-18 months before this date.

Requirements: The following requirements are based upon a gas storage operation being set up in the
PowerPark to provide O&M services. They are an estimate and subject of some uncertainty reflecting the
relative immaturity of the sector.

O

O

Less than one hectare of land.

Up to 50 metres of non continuous, non-exclusive quay space.
Warehousing (500>m?) easy quay side vessel access.
Engineering space.

Security.

12
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0 Flexible office space.

0  Parking.

00 Staff area including wet rooms, dry rooms (for planned O&M activities.)
Existing Marine Engineering

Timeline / requirements: This sector is already in place. A detailed land study is underway with 1st East
to determine land ownership and reservation.

Nuclear

Timeline / requirements: Nuclear activities do not need any significant space or investment and could
utilise the port facilities that are available today. Equipment passing through the port is the main
opportunity, but off-site office and project management requirements are also being investigated with the
Utility companies.

Skills / Training Centre

Timeline: Timeline: This can start now and will run until at least 2030. Some of the local colleges /
universities are already undertaking their own feasibility studies. Discussions are ongoing with training
providers on any requirements in the PowerPark area.

Funding: A high level of initial level of public funding is assumed for FE/HE facilities. However the
benefits in local job creation are considered to be important enough to justify the placing of such facilities
on site. In addition some local facilities have existing space constraints and wish to expand.
Requirements: It is difficult to estimate requirements currently but in order to make sure that teaching
facilities cannot be excluded we have gained some optimistic requirements data. These requirements are
being refined with local skills providers in discussions instigated by 1st East and will be investigated

further in Phase2 Demand and Need work. o

4.4 Soft requirements:

4.4.1 Skills

By 2020 we expect the following direct jobs as a result of the proposed PowerPark development.

2020
Electrical engineers 100
Civil engineers 200
Marine engineers 100
Marine operations 100
Office / general 100
Management 70
Logistics 50
Marine / R&D 40
Geotechnical / R&D 40

13
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4.4.2 Funding

Criteria, access and options around public funding for the PowerPark requires further investigation by
experts in the field.

The phasing of funding is important. Initial minor amounts of public funding would allow co-ordinated
marketing and proactive preparation of the PowerPark site for the energy sectors of offshore wind O&M,
wave, gas and carbon storage and nuclear. This could be initiated by funding a champion and possibly
some selected direct marketing. Only then, if required, the business case could be made to justify the
purchase or reservation of important land or quay space (or other investments to pump prime and
catalyse development) to ensure the long term vision of the PowerPark.

The ideal outcome of the role of the champion is ensuring the creation of jobs and economic benefit by
maximising commercial returns for land / port owners so that there is a lower requirement for public
funding.

I nfrastructure investment is expected to be | ow but
will give a better estimate of the detailed requirements.

Tidal research and Training facilities are the only 2 sectors that require large initial public investment.
Testing tanks are very expensive to build and maintain.

Commercial companies look for ways to reduce their capital expenditure (CAPEX) and would obviously
welcome any public funding money - as long as there were no fundamental restrictions that impacted
their commercial business model. A co-ordinated regional strategy will define energy sectors where
capital investment makes economic sense for the sub-region i as long as Green Book and State Aid
criteria are met.

4.4.3 Champion

Experience of similar developments6 demonstrates that a single point of contact can be critical to
success. The champion would:
e Co-ordinate internal and external delivery.

e Manage customer queries.

¢ Initiate proactive initial contact with all prospective customers and others.
e Align capability (facilities, land and port owners)

e Distribute reports, studies and policy.

e Liaise with FE/HE facilities

e Channel R&D requirements and opportunities.

444 A Wh at i fO scenari os

Commercial forces will ultimately determine how successful the PowerPark is. The role of the champion
will be to maximise the attractiveness of the PowerPark to commercial residents. If a major part of the
mix (offshore wind O&M) decides against the PowerPark or the wind market collapses due to low
hydrocarbon prices i then the mix is designed to maximise the existing marine engineering. Exhaustive
risk analysis was undertaken for offshore wind O&M as a result and the options appraisal work identified
and appraised alternative development options which may be revisited and pursued if circumstances
necessitate. The broad portfolio mix minimises the risk in the eventuality of any one energy sector failing.

Delivery model and phasing
Be united, proactive and fund critical components (if required) such as infrastructure to ensure success.

6 Bremerhaven, Fife Energy Park

14
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The delivery model we suggest, based on other sites and the current economic climate, says:

ENGAGE: (nhow) Unite and co-ordinate local policy, land and port owners. Create a single champion.

Create a single coherent marketing strategy to take to markets. Engage with markets.

PLAN: (2010) Define thresholds for success / failure. Define change process for exceptional success

[failure. Plan the transformation of the PowerPark i including funding and land reservation options.

Ensure the critical PowerPark components (Quay space) are available.

TRANSFORM and REALISE: (2011-15) Transform the existing PowerPark to realise the Vision.
REVIEW.Have review gates to measure success. Refine a
maximise potential.

We would expect the champion to provide / maintain a roadmap (indicative example below)

Customars and Skills Medium term ambition Long term ambition

= Continue to support major regional = Move to long term commercial model
manuf acturers
= Ensure Lowestoft port facilities and
Power Park infrastructure continue to
meet neads of customers
= Co-operate ata European level on
RE&D projects

=3 Attract3-4 RED marine companies
= Attractl (S5 company
=» EstablishSkills

2009 2010 2012 2014 2016 2020

-_________*

Regional Unity Funding Medium term ambition Long term ambition

=>» Unite & promote the capability =» Land/ quay control =3 Attract one major ‘established =» Become Centre of Excellence for
of existing region and ports via through reservation offshore D&M company ‘established offshore 02M
el YSELESED = Encourage wider supply chain Enceledys

=3 MarketingStrategy to be =» Streamlined investment engagement = Promote innovation
recognised asthe most process in place— make
committed, responsive, flexible the choice easy for
and pro-active in East of England potential customers

=3 Accommodate other regional
findings

SWOT Methodology

Methodology:

The methodology consisted of telephone and face to face interviews, report analysis and site visits
focusing on the capabilities / restrictions of Lowestoft and the requirements of the various energy sectors.

All of this work was undertaken in context of the wider regional development strategy.

In detail, the report focused on:
1. Collection of key data on land ownership, port and the harbour in the Lowestoft both by web based

research and direct contact with port owners.
2. Questionnaire-based interviews and consultation with:
e Relevant customers including developers, manufacturers and supply chain.
e Regional stakeholders including the local councils and development agencies.
e Regional capability suppliers including FE/HE.

3. Shortlist of previous reports, from DECC, EEGR, RE, 1st East and others, used to validate local
capabilities and energy industry requirements. Many existing policy initiatives and studies are
relevant to a consideration of PowerPark opportunities in the East of England region. These are cited
in the bibliography.

15
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4. Informal discussions with site owners of suitable similar sites to gather lessons learned.

5. Previous research in similar fields.

It must be remembered that a number of these sectors are still ten years from being active.

A full list of interviews is found in the Appendix 1.

Note: The onshore wind, oil, gas, carbon capture, microgeneration, biomass and nuclear sectors were

reviewed and scored by Douglas Westwood Ltd (DWL.). These DWL sections are shown by red SWOT
tables. All the other sectors were done by BVG Associates Ltd.

16
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Offshore Wind O&M SWOT Analysis

6.1 Summary

Lowestoft is almost ideal for the offshore wind O&M industry. Historically, Lowestoft and Great Yarmouth
have supported the development of the gas fields in Southern North Sea (SNS). This has left a valuable
legacy of experience and supply chain synergy, particularly in the delivery and project management of
off-shore structures. The benefits of offshore O&M are long term, high-income employment. Wind O&M
has minimal facilities requirements, typically less than a hectare of warehouse, office and light
engineering space per customer. A maximum section of 50 meters of continuous quay space is required
- up to a maximum of three sections of 50m. We recommend marketing and promotion of Lowestoft
PowerPark to attract the attention of the industry.

6.2 Background

The operational support and maintenance of an offshore wind farm is usually carried out from the nearest
suitable port. The O&M supplier plans daily trips to maintain the wind farm. Summer work is more
intensive and requires more people and equipment. The O&M crews also respond to faults at the wind
farm but this is usually done within the daily scheduled trips 1 it is rare for an unscheduled trip to happen
unless it is a serious fault. Weather has a big impact on the amount of work that can done i bad weather
limits access to the fixed platform wind turbine. Most offshore O&M ports currently expect about 40%
downtime for bad weather.

The O&M base location is usually decided by the Wind Turbine Manufacturer (WTM) since they provide
the Original Equipment Manufacturer (OEM) warranty and have contracted service levels to meet in the
early years. The location decision is made in consultation with the wind farm developer as they may

choose to move away from the OEM post warranty. The order of priority for choosing the O&M base is”:

1. Travel time to site. This includes the distance from port to wind farm and the internal port travel
time.

2. Access to port/site (locks arrangements / berthing options / tides etc.) to facilitate operation on a
24x7x365 basis.

3. A good relationship with port owner including flexibility.
4. Cost reduction including existing infrastructure, funding options and value for money.

5. Other low level general factors including local facilities and skills sets

6.3 Technical requirements and timelines

Timeline:
Work is expected to start in 2016. Facilities need to be in place before that. Usual industry engagement is
18 -24 months prior operational go-live.

Requirements:
e Blocks of 50m non consecutive quay space.

e Warehouse (>4000m2) with easy quay side vessel access and pontoons.
e Light engineering space for medium and light mechanical work.
e Small shared secure bonded space.

e Flexible office space.
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e Parking.

e Staff area including wet rooms and dry rooms.
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6.4 SWOT Analysis

D> o e I I

Do o o P

Strengths

High

Requires small amount of warehouse /office |/
light engineering and quay space. Less than
lhec of land is required based on 150m of
available quay length.

Best and closest port to proposed 5GW Norfolk
Round 3 wind farm zone.

Port owner is flexible and enthusiastic because

frequent and scheduled harbour use is
profitable.
Port has no restrictions or delays in day to day
operations.
Medium
Good existing infrastructure makes site

attractive to wind customers.

Small supply chain required.

Low

Existing oil and gas skills can be transferred to
wind O&M.

Correct zoning reduces planning permission
delays.

Skills for Energy 1 training programs are
available to people who want to work in the
sector in an attempt by the industry and region
to bridge the skills gap

Opportunities

High

Best option to deliver high value, long term
employment throughout the region covering a
wide range of skills.
High (direct and
operator.
Continued development of the regional supply|
chain.
Redevelopment of PowerPark could be JV
funded by commercial companies.

Could use Lake Lothing area to extend the O&M
offering to the industry.

Medium

Experience gained could create a centre of
excellence in UK market which could be
transferred to global market.
Low

Option to expand into onshore wind O&M by
using available offshore crews /equipment
during bad weather.

indirect) port spends by,
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Weaknesses ‘
Medium
A PowerPark currently limited to 150m quay
length  which limits operational support
capability.

A Proposed PowerPark is in a flood risk area. We
understand that positive initial discussions with
the Environment Agency have been had about
ways to reduce the flood-risk spectre.

A The PowerPark has existing tenants who would
need to be relocated if required.

A Lack of current parking for private and
commercial vehicles.
Low

A Poor road infrastructure e.g. no direct

motorway, large vehicle access difficult.

Threats

High

A Important land or quay space will be bought by
others before 2016 and will make port unviable
to potential customers.

A Competing sub-regional facilities.

A Competing international facilities.

A Competing regional development agencies /
ports means there is no single cohesive
message / champion to give a clear offering to
the industry.

Medium
A Policy change / economic situation could impact
cost models and remove / reduce the Round 3
Norfolk zone.
A offshore floating
operational support
PowerPark benefit.

future
reduce

hotels and the
method could
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Offshore Wind Project Construction SWOT Analysis

7.1 Summary

We do not recommend Lowestoft for offshore wind project construction since developers are looking for
construction ports now. There are many regional competitors with larger ports / spaces under a single
owner who can move quicker than Lowestoft and its multiple land owners. In addition, project
construction is high risk as a result of the undecided operational model i there is a high risk that
developers stop using local construction ports entirely and directly ship from the manufacture base to the
wind farm site. All benefits to the port are then lost.

The size and facilities within the PowerPark area / port are also not ideal due to size constraints. Lake
Lothing expansion is currently not an option with its 20m beam restriction because project construction
requires at least a 40m jack up barge. The business model and business case for the port owner (ABP)
is not as profitable as other energy sectors. Large amounts of storage space to lay down blades and
other equipment does not generate jobs or economic benefit. The employment opportunity requires a
lower skill set level.

As a result of these negative assessments we would recommend a focus on more profitable and
guaranteed energy sectors.

7.2 Background

Project Construction involves the pre-assembly of components supplied by a wind turbine manufacturer.
These typically include all elements of the turbine (i.e. blades, rotor, nacelle and tower) except for the
foundations. The components are delivered from the factory to the construction port. The components
are assembled at the construction port before being loaded on to a jack-up barge and taken out to the
site for installation. Foundations are typically delivered to site for installation direct from the manufacturer
or stored at another similar nearby port. There are proposed plans to construct projects straight from the
manufacturing base using high speed jack up vessels or feeder barges i which would go straight from
manufacture to the wind farm site. These plans would bypass local ports and local assembly.

7.3 Technical requirements and timelines

Timeline: It is expected that project construction developers will be actively looking for ports in autumn
2009.

The requirements of a typical Round 2 project are to handle 100 turbines in one year: (This is to give an
indication of the amount of port space required. Note: larger facilities are expected for Round 3 projects)

A At least 80,000 m2 (8 hectares) suitable for lay down and pre assembly of product;
A 2007 300 m length of quayside with high load bearing capacity and adjacent access;
A Water access to accommodate vessels up to 140m length, 45m beam and 6m draft with no tidal

or other access restrictions;

A Overhead clearance to sea of 100m minimum (to allow vertical shipment of towers); and
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Sites with greater weather restrictions on construction may require an additional lay-down area,
up to 300,000 m2 (30 hectares).

Other requirements relating to cranes and load bearing points are relatively easily achieved
through local engineering works. Ideally, sites should have good land-side transportation access
to facilitate their use also in transportation for onshore wind farm construction.
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7.4 SWOT Analysis

Strengths ‘ Weaknesses ‘
Medium High
A Port has no restrictions or delays in day to day] A PowerPark is probably too small for a Round 3
operations. project construction (both lay down area and
port handling next generation installation
vessels).

A Proposed PowerPark is in a flood risk area. We
understand that positive initial discussions with
the Environment Agency have been had about
ways to reduce the flood-risk spectre.

Port owner does not like business model that
requires large storage and lay down space.

The job density is not high.

Medium

Minimal local supply chain
requirements/opportunity for development.

Bad Road infrastructure 7 no direct motorway,
large vehicle access difficult.

Opportunities Threats

TS ST SU

High High
A 100 direct jobs. A Dependency on single big customer taking
space.

A Important land or quay space will be bought by
others before 2016 and will make port unviable
to potential customers.

A Other east coast ports have far more lay down
space.

A Competing regional development agencies /
ports means there is no single cohesive
message / champion.

Medium

A Policy change / economic situation could impact
cost models and remove / reduce Round 3
Norfolk zone.

A Undecided future installation models means
PowerPark benefit could be reduced.

Low

A Other East coast and European facilities could

compete and reduce benefit to PowerPark.
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Offshore Foundation Manufacture SWOT Analysis

8.1 Summary

We do not recommend Lowestoft for offshore wind foundation manufacture. Many international and
national competitors with larger ports under single ownership means Lowestoft faces stiff competition in
this area. Foundation manufacture requires a large amount of storage space to lay down equipment.
Lowestoft would be stretched to its limit to accommodate this kind of construction. When compared to
other energy sectors - this option does provide a large employment benefit, either in terms of numbers or
advanced skills needed.

8.2 Background

Offshore wind turbines use a variety of foundation designs subject to the water depth and conditions.
Whether steel monopiles, concrete gravity bases, steel jacket or steel tripod structures, all offshore wind
foundations are very large and once produced can only be transported by water thus they need to be
manufactured at port side.

The high volume of raw materials should come in by ship or barge rather than on the limited road access
available in Lowestoft.

8.3 Technical requirements and timelines

Timelines: Foundation manufactures are looking for sites now in preparation for ramping up production
by 2015.

e Office space,
e 10-15 Hectares of land
e 150 metres of continuous Quay space

e Very large warehouse space
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8.4 SWOT Analysis

Strengths WWEELGQESES ‘
High High
A Closest Port to proposed 5GW Norfolk Round 3 A PowerPark maybe too small for foundation
zone. manufacture depending on the final total usable
A Port has no restrictions or delays in day to day| space.
operations. A Missing a deep channel from the Harbour to
Low sea and missing a deep water pit in Harbour.
A Correct zoning reduces planning permission A Proposed PowerPark is in a flood risk area. We
delays. understand that positive initial discussions with

the Environment Agency have been had about
ways to reduce the flood-risk spectre.
A The job density is not good.
Medium
Supply chain is not developed
Poor road infrastructure i no direct motorway,
large vehicle access difficult

Opportunities Threats

High High

A Could be as high as 350-500 direct jobs. A Requires very large facilities and potentially
noisy outdoor activity.

A Important land or quay space will be bought by
others before 2016 and will make this option
unviable to potential customers.

A Great Yarmouth has superior facilities with
more space for manufacturing.

A Competing regional development agencies /
ports means there is no single cohesive
message / champion.

Medium

A Policy change / economic situation could impact
cost models and remove / reduce Norfolk
Round 3.

Low

A East coast UK and European facilities could

compete and reduce benefit to PowerPark.

To 2o




M-
@ 9P BVGassociates

Marine Renewables (Tidal and Wave) SWOT Analysis

9.1 Summary

A tidal research centre would deliver the highest value in long-term employment, with the smallest land
footprint. Therefore we recommend this as a component of the energy cluster mix. It is not suitable for
sole use since it is unlikely that 15 hectares could be filled with only tidal / wave research facilities by
2020.

Salaries for technical R&D tend to be higher than other energy sector work. Added to this benefit is the
increased intellectual property value created by innovative research. This becomes a local asset that
could have long-term benefits in terms of skills growth and attracting more inward investment and
interest.

The nearest tidal resource for R&D is located off the Norfolk coast which has more benign marine
conditions for early stage testing, complimentary to prototype testing at EMEC, Wavehub and Narec.
Therefore the ambition in Lowestoft is to concentrate on the office-based functions and linkages with
skills providers and the benefits of being in close proximity to other research being carried out by similar
companies and research institutions.

9.2 Background

The industry is immature but requires testing sites in order to develop and prove prototypes. Testing sites
vary i they include tank testing, gentle or rough open water. In addition the more mature units need
electrical generation testing, focusing on rating and array design.

9.3 Technical requirements and timelines
Small land based operations in comparison to other energy sectors.

Detailed requirements and timelines will depend on type of facility but could involve testing tanks and
underwater grids and connection facilities.

e Hard standing area of between 1 to 5 hectares

e Warehousing (>1,000m?)

e Engineering space (Mechanical engineering)

e Security 7 fenced area, CCTV

¢ Flexible office space

e Parking

e Staff area
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9.4 SWOT Analysis

o o oo Io

o Po oo To

Strengths

High

Requires little space in terms of office
warehouse and quay space.

East of England has good tidal capability.

Port has no restrictions or delays in day to day
operations.

Flexible and tailored office space already exists
at OrbisEnergy.

OrbisEnergy attempting to bring companies into
region.

Medium

Funding opportunities can make the CAPEX
spend more attractive to new customers.

Small supply chain required.

Enthusiastic Council.

Low

Existing oil and gas skills can be transferred to
Wave and tidal R&D.

Correct zoning reduces planning permission
delays

Opportunities

High

High value, long term employment for people
throughout the region covering a wide range of
skills.

Continued development of the regional supply|
chain.

Redevelopment of PowerPark could be JV
funded by commercial companies.

Medium

Experience gained could create a centre of
excellence in UK market which could be
transferred to global market.
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Weaknesses ‘

High

A This sector is very small & immature. The size
of the opportunity is small compared to other
options.

A Companies might only use the testing facilities
temporarily i and not employ people directly.

A Lowestoft is remote from existing centres of
research.

A Lowestoft is distant from main commercial
deployment locations.

A Proposed PowerPark is in a flood risk area. We
understand that positive initial discussions with
the Environment Agency have been had about
ways to reduce the flood-risk spectre.

A Maintenance cost of testing tanks is high.

Low

A Poor road infrastructure i no direct motorway,

large vehicle access difficult.

Threats ‘

High

A Important land or quay space will be bought
before 2016 and will make port unattractive to
potential customers.

A Competing against existing centres  of
excellence such as Cambridge, Wave Hub,
EMEC and others.

A Competing regional development agencies /
ports means there is no single cohesive
message / champion.

A Lowestoft College (not within the PowerPark)
has an existing testing tank.
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Oil & Gas SWOT Analysis

10.1 Summary

Developing the PowerPark as a purely decommissioning facility is seen as risky given the superior
strengths and capabilities of other yards both on the east coast of the UK and on the continent. A mix of
gas and oil facilities within the PowerPark could be seen as a better solution.

According to the recently published Oil & Gas UK 2009 Economic Report, oil and gas currently provide

more than 75% of the UKO&6s tot al primary energy with t
satisfying about two thirds of t%hokoil demandand AB%bsfgasr i mar y
demand). In 2020, 70% of primary energy in the UK will still come from oil and gas; even if the 15% target

for renewable energy is met (The UKCS has the potenti
2020).

The East of England has a strong oil and gas sector, with gas in particular a key element of Great

Yar mouth and Lowestoftds (and indeed the whole region
currently seen from the region. Substantial opportunities exist within the sector in operations and

maintenance but more crucially, in the massive future decommissioning programme.

The oil and gas sector will continue to deliver long term, high value jobs for Lowestoft but the port will need
to provide the sector with additional facilities in order to capture some of the decommissioning work that
the Southern North Sea (SNS) will provide over the next 30-40 years. In terms of oil and gas fabrication
and decommissioning work the requirements are almost the same. Using SLP as an example, the port will
need to provide a minimum of 5 hectares of site space to accommaodate this work along with at least 120
metres of continuous quay space for load infout. It is likely that SLP, who already provides Engineering,
Procurement and Construction (EPC) contracting for both the oil & gas and renewable sector, would look
to offer this service in the future and therefore might be interested in some extra hard standing area. This
would then allow other offshore sectors the space they require for their operations from the port and help
to create an offshore energy cluster.

Transport vessels loading topside and jacket structures from SLP Engineering facilities in the port already
enter the Waveney dock (barges 120m long and 35m wide can be moored at its load-out quay) and
therefore could be used for receiving decommissioned structures and jackets in the future.

The Southern North Sea (SNS) gas fields still require continued seabed management and this is work,
along with support services for decommissioning, that can be undertaken locally by marine service
companies in the area.

Other areas within the region could be used for decommissioning work such as Great Yarmouth and Lake
Lothing. For example, Lake Lothing and the Inner Harbour area offer potential quay space and facilities to
accommodate operations around decommissioning, however, the Bascule Bridge with its raising times and
width restriction (20 metres) require further investigation and discussion with local businesses in this
section of the harbour. This option might offer the sector the land requirements its need for
decommissioning.

10.2 Technical requirements and timelines

Economic Benefits:

The oil and gas sector will continue tforespehldeyfutuee. key r o
The region currently provides a wide range of services that have and will be adapted to the enormous

opportunities that exist within the sector in operations and maintenance but more crucially, in the massive

future UKCS decommissioning opportunity that is valued at £23 billion. On the back of its business for the

UKCS, this supply chain will export goods and services forecast to be worth in excess of £5 billion in 2009.

The regionbds experience i n t heompanieswinad opgoatumitysoect or al s
provide services to other offshore sectors.
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