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Cynllunio ar gyfer system ynni carbon isel sy'n fwy integredig 
Planning for a more integrated low carbon energy system 

Polisi Strategaethau ynni Cynlluniau ynni ardal leol 
cenedlaethol rhanbarthol Local area energy plans 

National policy Regional energy strategies 

Cymru’r Dyfodol: y cynllun 
cenedlaethol 2040 

Future Wales: the national 
plan 2040 

Gogledd Cymru 

North Wales 

Prifddinas Ranbarth Caerdydd 
Cardiff Capital Region 

Canolbarth Cymru 

Mid Wales 

Dinas Ranbarth Bae Abertawe 
South West Wales Region 

Lefel manylder | Level of Detail 

Targedau newid hinsawdd 

Climate Change Targets 

Targedau ynni 

Energy Targets 



   

    
              

              
              

       

      
   
   
     
   
   
   

                  
                 

             
              

  

M I L F O R D H A V E N : E N E R G Y K I N G D O M 

SW Wales Regional Energy Plan 

“Harnessing the region’s low carbon energy potential across its on and offshore locations, to 
deliver a prosperous and equitable net zero carbon economy which enhances the well-being of 
future generations and the region’s ecosystems, at a pace which delivers against regional and 
national emissions reduction targets by 2035 and 2050.” 

The priorities for achieving this vision are: 
1. Energy efficiency 
2. Electricity generation 
3. Smart and flexible systems 
4. Decarbonise heat 
5. Decarbonise transport 
6. Regional coordination 

All of the local authorities in the Swansea Bay region are aligned to this vision and committed to 
action plans to become net zero local authorities by 2030. The LA’s will be carrying out efficiency 
projects to decarbonise buildings, street lighting, and transport. The authorities will be investigating 
and implementing renewable energy schemes. The LA’s will all be supporting innovation and green 
economic transition. 
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M I L F O R D H A V E N : E N E R G Y K I N G D O M Pembrokeshire Local Area Energy Plan (LAEP) 

What is obvious is that the 
reality of decarbonising 
Pembrokeshire by 2050 is 
a monumental challenge. 
We need to achieve an 

Retrofit whole buildings 

Promoting a high 
investment package of 
measures 40,000 homes 

“Develop a net zero 
energy system for 
Pembrokeshire by 
2050, as the UK 
home of green 
energy” 

This challenge can’t 

Develop local onshore 
renewables 

940MW of solar and wind 
capacity by 2050 

Decarbonise transport 

Develop EV charging 
infrastructure; support 
decarbonisation of heavy 
transport 

Decarbonise industry 

Support industrial 
decarbonisation to retain 
economic benefits while 
achieving net zero targets 

Pilot electrolyser and 
hydrogen villages 

Demonstrate use of 
hydrogen through pilot 
projects 

be completed by the 
green energy revolution 
energy efficiency and 

Council alone and it 
that will affect everyone in is not even possible 
Pembrokeshire and without fundamental 
beyond, and achieve this reforms. There are 
transition in a just way. fundamental 

changes that are 
need in policy, 
funding, resourcing, 
skills & training, and 
infrastructure. 

Pembrokeshire Council are 
responsible for LAEP strategic 
direction. The Public Service 

Board will provide steer of the 
project. 

Deploy heat pumps 

Heat pumps prioritised in 
off gas properties (currently 
more than 25,000) 

Reinforce electricity 
distribution network 

Enabling new generation 
assets to come online 



   M I L F O R D H A V E N : E N E R G Y K I N G D O M

https://milford-haven-
energy-kingdom.virtual-

engage.com/ 

https://engage.com
https://milford-haven


   

      
                       

        
       

      
      

       
    

   

         
          

        

M I L F O R D H A V E N : E N E R G Y K I N G D O M 

Why here Milford Haven Waterway/South West Wales? 
South Wales has the UK’s 2nd largest Industrial Cluster. Milford Haven is the UK’s largest Energy Port - Circa 20% of the UK’s energy imports. 

A once in a generation opportunity to support 
the transition to a renewable energy based 
economy by utilising the abundant renewable 
energy resources (FLOW, tidal, wave, green 
hydrogen) off the SW Wales coast, Swansea 
Bay and the Severn Estuary. 

• ABP Port Talbot vision 

• Tata Steel in Port Talbot - UK’s biggest single point emitter 
• RWE’s Pembroke Power Station - UK’s third biggest single point emitter 
• Valero’s Pembroke refinery – in the UK’s top ten single point emitters 



   

 
  

    M I L F O R D H A V E N : E N E R G Y K I N G D O M (UK currently has 14 GW) 

Wales, 
Some key 

facts 
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M I L F O R D H A V E N : E N E R G Y K I N G D O M 

WWU Hydrogen LTS Feasibility – Phase 1 – ‘HyLine Cymru’ 



   

         

M I L F O R D H A V E N : E N E R G Y K I N G D O M 

Milford Haven now clearly identified as part of Project Union 



   

    

                   
               

           
              

                

                 
M I L F O R D H A V E N : E N E R G Y K I N G D O M

Vision: – Pembrokeshire/SW Wales is home to a vibrant clean energy cluster, the bedrock for the UK’s hydrogen economy 

FLOATING OFFSHORE WIND (FLOW) 

 The Crown Estate’s (TCE’s) ambition is to unlock up to 4GW of new floating offshore wind capacity by 2035. 
 TCE state regional potential to utilise a further 20GW of floating offshore wind capacity by 2045. 
 Studies show more is potentially attainable 49.9GW (low) to 120GW (high). 
 3,000 jobs and £682m in supply chain opportunities for Wales and Cornwall by 2030. 
 The Celtic Sea is home to the first ever floating offshore CfD award (Hexicon’s 32MW Twinhub project to be built 2025-27) 



       

           

           

      

M I L F O R D H A V E N : E N E R G Y K I N G D O M FLOW IN WALES - THE OPPORTUNITY 

For perspective UK baseload power consumption 32 GW, peak is 47 GW 

 4.5GW of new FLOW capacity by 2035 (3 x 1.5 GW 
zones) 

 20GW of FLOW capacity by 2045. 



The Bristol Channel and Severn Estuary is home to the second largest tidal range in the world after the Bay of Fundy in Canada 

TIDAL RANGE WAVE 

Ramsay Sound - Cambrian Offshore -
capacity of up to 1 MW connected to 
South Wales grid. 

Larger area West of Ramsey Island -
modelling shows 1.3TWh annual 
potential. 

Anglesey - Magallanes Renovables -
deploying 5.62 MW Morlais Project -
power to grid in 2025. 

Proposed but yet to be built (Swansea likely first mover): 
 320 MW Swansea Bay Tidal Lagoon (SBTL) 
 1.4 GW Newport Tidal Lagoon 
 3 GW Cardiff Tidal Lagoon 
 12 GW Severn Barrage (up to 10% UK power) 

Tidal impoundments can continue to generate 
predictable power for around 120 years and this has 
not been reflected in most economic assessments which 
look at 20/30 year terms. 

Higher resource areas further offshore pose 
survivability challenges. 

Bombora’s 1.5 MW mWave device testing at 
the Marine Energy Test Area (META) in 2023 -
largest WEC trial to date globally. 

Pembrokeshire Demonstration Zone (PDZ) will 
be a 180 MW grid connected test area in open 
sea off Pembrokeshire for the purpose of 
testing and validating. 

   

  

    
        

   

      
    

  
    

    

         
      

    
    

         

      
        

        
    

      
 

       
        

     

     
          
       

  

                       
M I L F O R D H A V E N : E N E R G Y K I N G D O M



         
             

      
              

          
           

      

              
        

              
             

 

  

   

       

      

     

        

M I L F O R D H A V E N : E N E R G Y K I N G D O M Swansea Port Development Project (formerly Blue Eden) 
A £4bn project, estimated to be worth £114m a year to the Swansea 
economy, creating up to 2,500 full-time jobs. 
• Expanding the Fabian Way park and ride site to create a green energy transport 

hub to potentially include a hydrogen manufacturing station for hydrogen-powered 
transport, an abundance of electric vehicle charging points, and restaurants and 
flexible working areas for visitors to enjoy. 

• Expanding on approved solar farm plans at the former Tir John landfill site to create 
one of the UK’s largest solar energy generating facilities. 

• A new manufacturing facility on the former Morrissey Site in SA1 to make high-tech 
batteries that would store the renewable energy generated by the project and for 
worldwide distribution. 

• A tidal lagoon 

• A floating solar facility 

• A hyper-scale data centre powered by renewable energy 

• An oceanic and climate change research centre 

• Energy-efficient eco-homes anchored in the water 

• A new district heating system using renewable energy. 



   

             
                      

  

                   
               

                   
   

 

          

            

                    
                

                           
             

         

        
           

M I L F O R D H A V E N : E N E R G Y K I N G D O M

CURTAILMENT – i.e. the grid can’t currently transmit renewable electricity to where it is needed 
• In 2022 the UK generated c.30% of its energy from renewables, of which wind power at c.23% total generation was by far 

the biggest contributor 

• When we’re generating more wind power than we can transmit, the National Grid pays the windfarms to turn off 
(‘curtailment’), and pays a (typically gas powered) alternative generator, closer to the demand, to turn on 

• In 2022 the UK spent £215m on turning windfarms off, and then another £717m turning on gas power plants to replace 
the lost wind power 

Potential solutions: 

 Build more electricity cables to take the power to demand centres 

 Add energy storage at cable bottlenecks – e.g. lithium batteries, pumped hydro, green hydrogen 

 Probably a mix of these but electrolysed green hydrogen can be used in the whole energy system with interconnectivity of 
transport, heat, gas and power and could take advantage of the existing national gas grid for storage. 

 Regional industry has high hydrogen demand (e.g. Valero) or high hydrogen potential demand (e.g. SWIC) or 
hydrogen production, distribution and storage potential (RWE / Puma / National Grid / WWU). 

 Hydrogen to service transport – convenience, rapidity of refuelling and range 

 Hydrogen for heat – e.g. via the gas distribution grid 

Source: The UK is wasting a lot of wind power | Archy de Berker 



   

               
   

                

                      

                       
       

                      

                      
                     

                          

                   
                 

   

      
M I L F O R D H A V E N : E N E R G Y K I N G D O M 

FLOATING OFFSHORE WIND AND GREEN HYDROGEN PRODUCTION 
Huge renewable electricity potential. Electricity grid and ports infrastructure upgrades needed. Industrial processes, Heat & Transport 
emissions hardest to action. 

There is potential for green hydrogen to service industry (Haven Waterway/SWIC), regional transport, heat and power generation. 

Increasing volumes of floating offshore wind is well suited to production of green hydrogen – produce H2 when curtailed or low UK power demand. 

Co-location of hydrogen with offshore wind will enable an increase in usable energy from individual projects as well as providing long-term storage and 
an alternative fuel source for increased UK electrification. 

ORE Catapult estimates that the cost of supplying blue hydrogen is tied to gas prices, which is likely to remain around £145/MWh (£5.70/kg) 

OREC forecast the cost of producing green hydrogen from UK floating offshore wind to reduce from around £145/MWh for early commercial projects 
around 2025-2027 to around £75/MWh by 2030 to £50/MWh by 2040 reducing to £40/MWh (£1.60/kg) by 2050 (cost parity with the cheapest global 
cost for green hydrogen). (Perspective: A Toyota Mirai can drive 60 miles on 1 kg of hydrogen at a cost of £1.60 by 2050 – before duty etc). 

There is huge potential to export UK green hydrogen to Europe and beyond. This opportunity was valued at £48bn 
per year in ORE Catapult’s Solving the Integration Challenge (StIC) study with hydrogen forming 25% of Europe’s 
energy needs by 2050. 



   

           

  
  

  
   
    

   
  

M I L F O R D H A V E N : E N E R G Y K I N G D O M 

A visual overview of The Milford Haven Future Smart Local Energy System 

An investible, 
renewable electricity 
and green hydrogen-
based energy system 

that allows for the 
integration of heat, 

power and transport. 



     Milford Haven Waterway Future Energy 
Cluster 



   
     

   

   
     

    
     

     
      

      
        

  

     

   
    

      
   

    

   

RWE Pembroke Net Zero Centre 
M I L F O R D H A V E N : E N E R G Y K I N G D O M 

£3bn investment in Pembroke: Industry ‘early mover’ example 
 Green hydrogen production, 

including the development of an 
electrolyser on the Pembroke 
site, the development of floating 
offshore wind (FLOW) in the 
Celtic Sea. 110 MW green H2 
electrolysis (by 2026) and up to 
1GW (by 2030). (UK target for 10 
GW by 2030) 

 H2 for fleet, transport, industry, 
grid. 

 Decarbonisation of Pembroke 
Power Station, including carbon 
capture. 

 The feasibility of hydrogen as a 
power generation fuel 

 RWE £15bn investment in UK 



   

 

             
              

 

               
                 

    

               
               

         

              
        

M I L F O R D H A V E N : E N E R G Y K I N G D O M 

Statkraft - Trecwn 

Trecwn Green Energy Hub is being developed by Statkraft, Europe’s largest generator of 
renewable energy, and is the company’s first green hydrogen project to be announced in 
the UK 

A 15MW green hydrogen electrolysis plant to generate three tonnes of green hydrogen a 
day. (Enough to run a single bus for over 40,000 miles, or the equivalent of making 350 
journeys from Fishguard to Cardiff) 

Green hydrogen could be used to power trains running on railway lines west of Swansea 
and could also power lorries and buses, with the site able to produce enough green 
hydrogen to run around 170 buses every day, when operational. 

If the planning application is successful, construction would take around 15 months, so the 
site could be generating green hydrogen by 2026. 



   

      
M I L F O R D H A V E N : E N E R G Y K I N G D O M 

Puma/Trafigura – Milford Haven 20 MW Green H2 Project 



   

      

     

         
            

       
       

           
           
         

M I L F O R D H A V E N : E N E R G Y K I N G D O M 

Western Gateway Hydrogen Network brochure and mapping 

hydrogen brochure and mapping tool. 

“South Wales and Western England are already leading the 
way in developing Hydrogen as a clean fuel to help the world 

decarbonise to reach Net Zero. Through the Western 
Gateway Partnership, this new Hydrogen Ecosystem is 

helping to bring together the best of what these areas have 
to offer across the wide range of potential uses and helping 
to supercharge this work to meet the challenges we face.” 



   

        
           

           
  

        
       

            
 

          
        

   

M I L F O R D H A V E N : E N E R G Y K I N G D O M

The Welsh Government’s new ‘Global Centre of Rail 
Excellence’ – the first of its kind in the UK – is expected 
to be fully operational by 2025, bringing up to 300 jobs 
to the area. 

Under the plans, a 6.9 kilometre high-speed testing 
track and 4.5km low-speed high-tonnage testing track 
will be built at the Nant Helen site along with a dual 
platform station. 

The facility will be connected to the main Brecon to 
Neath line, with signalling upgrades also planned as 
part of the project. 



Swansea Bay City Deal programme 

Includes a number of projects that are aligned with the regional energy agenda: 

- Pembroke Dock Marine project – MEECE, PDZ, META, Port Development 
- Homes as Power Stations 
- Supporting Innovation and Low Carbon Growth project. 

‘Portfolio Carbon Reduction Assessment‘ report (February 2023) 
provided by the SBCD Portfolio Office, identified a range of contributions: 

- Estimated 80,000 sq m of BREEAM excellent floor space 
- 5,000 jobs across renewable and energy sectors 
- Estimated 6,000 skills and talent opportunities for the energy and 
decarbonisation sectors 
- A regional centre of excellence in the renewable energy sector 
- Growing the supply chains in the installation, marketing and operations of blue 
and green technologies. 

   

    

            

        
   

      

      
          

       
      

         
 

         
            

  

M I L F O R D H A V E N : E N E R G Y K I N G D O M



        
 

     
      

M I L F O R D H A V E N : E N E R G Y K I N G D O M £160m port infrastructure funding scheme, 
with a 
particular emphasis on the “substantial 
pipeline of potential projects in the Celtic 
Sea” 



   

    
          

         
        

        
        

      
       
        

       
 

         
         
       

        

           
         

         
      

M I L F O R D H A V E N : E N E R G Y K I N G D O M 

‘Deep Green Hydrogen’ in agriculture 
• Is it really feasible to generate hydrogen fuel from dairy 

slurry? Via this Deep Green Hydrogen report produced in 
partnership with the Hydrogen Innovation Initiative (HII) and 
Pembrokeshire Council, ORE Catapult is helping to spread 
awareness around green hydrogen and delves into the 
benefits of hydrogen in agriculture as it: 

• Tests the hypothesis, which suggests that relatively small-
scale dairy farms (producing between 2,500m3 and 7,500m3 
of slurry annually) can develop viable hydrogen-based 
generation systems. 

• Explores the opportunity and viability of establishing a rural 
network of hydrogen fuel supply chains that support the 
ambition of car manufacturers, and hydrogen supply 
companies to locate hydrogen fuel ‘filling stations’ across 
Wales. 

• Looks at how the production & use of hydrogen on dairy 
farms can make complete economic sense where H2 is 
fuelling the transportation of food (protein and calories) into 
communities to establish carbon-neutral food supply chains. 



        

         
         

        
    

       
     

   
    

     
    
     
       

   
    

   
    

      

        
 

 
    

 
   

Pembrokeshire Climate Change Adaptation Strategy 2022 M I L F O R D H A V E N : E N E R G Y K I N G D O M 

PSB’s responsibility to implement the Strategy by 2027, with 
progress being scrutinised via a “Red, Amber, Green” (RAG) 
system and reported to the Pembrokeshire County Council 
Policy and Pre-decision Committee. 

UK and Wales Climate Change Risk Assessments 
suggests that by mid-century (2040-2060) 
• warmer and wetter winters 
• hotter and drier summers 
• high variability of extreme weather 
• increased exposure to weather-related hazards 
• increased frequency and intensity of wildfire 
• increases in average and extreme temperatures, in 

winter and summer 
• changes to rainfall patterns 
• flooding and water scarcity 
• increased coastal flooding and erosion 
• sea temperature rise and ocean acidification 

39 climate adaptation priorities split into four key 
areas: 
• Infrastructural 
• Natural Environment & Agriculture 
• Communities 
• Business & Industry 



   M I L F O R D H A V E N : E N E R G Y K I N G D O M

https://milford-haven-energy-kingdom.virtual-engage.com/ 
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