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Newid yn yr Hinsawddc cynllungweithredutuag at ddod yn

awdurdodlleol carbonseronet erbyn 2030

A Ymmis Mai 2019pleidleisioddaelodauCyngorSirPenfroi ddatgan

‘ argyfwnghinsawdd acym mis Gorffennaf2019pleidleisioddaelodaui greu
) cYNGOR SR PENFRO cynllungweithredui lywio CyngorSirPenfrotuagat ddod yn awdurdodlleol
carbonseronet erbyn2030.

A Y 38 cangweithreduyny cynllunyw'r camcyntafmewnystodo fesurauy
mae'rcyngoryn edrycharnynt, i helpui fyndi'r afaela'r newidynyr
hinsawdd

A Bwriediriddi fod yn ddogfenfyw a byddyn esblygudrosamset

A Mae hwn yn gynllunhirdymorar gyferyr wyth mlyneddnesafac,2 Q NJ
herwydd bydd mwy o gynigionyn caeleu hychwaneguwrth iddo
ddatblygu Mae'nanochely bydd datblygiadauechnolegolpellachyn
ymddangosnaeso law,ondy peth pwysicafyw bod ycyngorwedidechrau
ary llwybr hollbwysighwn.

CynllumGwelthreduier mwyn fod yn A Rydymami bawbyn ein cymunedauod ynrhano'r daith hon.Edrychwn

Awdurdod Lleol Carbon Sero Net erbyn 2030

i ymlaenat leihauallyriadau2 (pgyveithgareddatein hunainac,yn ehangach
at weithio gydaphartneriaider mwyn sicrhaunewid cyfartal

Cynllungweithredullawntuagat ddod yn awdurdodlleol carbonseronet erbyn

2030 cangweithredu Cydweithioagarbenigwyr2 (étlorpreifat, ytrydydd M.I
sectorl Q@étdorcymunedolk; maeTeyrnasyYnniAberdaugleddayn enghraiffto 2
hyn.
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CvynllunGweithreduer mwyn Bodyn AwdurdodLleolCarbonSeroNet erbyn2030




Mae carbonseronet | é&Wid yn yr hinsawddyn agendaanferth

Lleihau CO2 o
adeiladau
annomestig: Camau
gweithredu carbon
sero net 01-08

Gweithio gyda
phartneriaid o Fwrdd
Gwasanaethau
CyhoeddusSirBenfro/
Dinas-RanbarthBae
Abertawe T asesiadrisg
newid hinsawdd:;
Prosiect Morol Doc
Penfro/ cartrefi fel

Ffrydiau gwaith y grwpiau carbon sero net, ynni adnewyddadwy

argyfwng hinsawdd ac ecolegol, lliniaru effeithiau, ac ymaddasu

LleihauCO2 o
oleuadau stryd:
Camau gweithredu
carbon sero net 09
11

Caffael; carbon
wedi'i ymgorffori
yny gadwyn
gyflenwi

Teithio gwyrdd, priffyrdd, lleihau

CO2 odeithiau cerbydau fflyd a

theithiau busnes: carbon sero Cynhyrchuynni
net 12-18 adnewyddadwy/

gwrthbwyso

carbon: Cam

Awdurdod Lleol Carbon SeroNet gweithredu
erbyn2030 carbon sero net
19-22
Yrargyfwnghinsawdd

Adfywio

Yrargyfwngecolegol

Gweithio gyda
Llywodraeth CymruT
adrodd ar allyriadau

cwmpas 1, 2 a 3;
datgarboneiddio:
Camau gweithredu
carbon sero net 23-24

Integreiddio,
cyfathrebu ac
ymddygiadau Camau
gweithredu carbon
sero net 29-38

SirBenfroi fod yn ganolfanynni

Roélynniadnewyddadwy,

gorsafoeddG p BICam Addysg ysgolion gwyrddy DU Tai digarbon hydrogen ane_\lmdl_?ﬁlau
gweithredu carbon sero cynaliadwy; Cyllid mawr me\éVr}sggrval yny
net 25-26 newid hinsawdd Cynllunio a datblygu; gwyrd y
yny cwricwlwm defnydd tir; atafaelu
Us! YUlWqDaups ! (———+—— -
bioamrywiae(][]h Amddiffyn yr arfordir; ;gjﬁgﬁﬁa
Cydweithio agarbenigwyro'r sector preifat, y lifogydd,; draenio; gwasanaeihau
sector trydyddol ¢ kséctor cymunedol T e.e. — argyfyngausifil posibl; amgylcheddol
Prosiect Energy Kingdonyn Aberdaugleddau/ TGCh gweithio o bell, cynllunio at
Clwstwr Diwydiannol De Cymru,ynni rhithweithio argyfyngay ymaddasu
adnewyddadwycymunedol, yCynllun YnniArdal gweinyddion; dylunio R kewid ynyr 34_'
Leol, Cynllun YnniRhanbarthol De-orllewin Cymru: ystafelloedd ar gyfer hinsawdd | 2
Camau gweithredu carbon sero net 27-28 gweinyddionclyfar DEVRNAS YNNI
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Gweledigaeth Mae SirBenfroyn gartrefi glwstwr ynni glana bywiog, sefy sylfaenar gyfereconomihydrogen y DU

(GweledigaetiCyngoiSirPenfroa PhorthladdAberdaugleddapgydachefnogaethORE Catapult @hlwstwrY nni‘rDyfodolDyfrffordd
Aberdaugleddal

FfermyddGwynt Arnofiol ar y Mor ¢ cynnigYstady Goronar gyfery Mor Celtaiddyw targedo 4 GW dfermydd gwyntarnofiol ar y mor
gweithredolerbyn2035. Mae 50 GWn gyraeddadwy 3,000 acswyddia £682miliwn mewn cyfleoeddcadwyngyflenwii Gymrua Chernyw
erbyn2030.Ar flaeny gadmaeprosiectErebus 96 MW o daarweiniadTotal a Simply Blue Energyy,da‘'uprosiect300 MW Valorouslilynola
chynlluniauar gyfer ParthArddangosSirBenfroi gydleolitechnoleggwynta thonnauarnofiol.

Tonnaug SirBenfrosydda'r crynodiaduchafo adnoddautonnauyng Nghymrug capasitidangosolo hydat 5.6 GW€.e.Bombora / Marine
Power Systems).

Ffrwd Lanw fel enghraifft, gallffrydiau llanw o amgylchgorllewinYnys Dewi ac fewn SwntDewifod & chyflymdero hyd at 4 metr yr eiliad,
ganddarparucapasitidangosob ~150 MW ¢.e.Cambrian Offshore Ltd).

AmrediadLlanw¢ byddaimorlyn llanw arfaethedigBae AbertaweGlasEden)ynun 2 (riddynnoeddcynhyrchuynnicyntafyny byd o waith
dyn, gydachapasitigosodedigp 320 MW .GallaiMorglawddHafrenddarparuhyd at 10%o0 drydany DU.

Mae elfen Parth ArddangosSirBenfro o brosiectArdalForolDocPenfroy FargenDdinesigyn targedul GW o A@ltedd uchelo ffermydd
gwyntarnofiol ary mor athechnolegauonnauabyddyn i NS dythidiyitymNdidoeddnesafyn asesuardaloeddParth ArddangosSirBenfroar
gyferlleoliadauaddasar gyfer pwyntiaucysylltugrid cyfanredol(ar y tir neuary maor).

ByddGreenLinkyn buddsoddimewn seilwaithDCfoltedd ucheli | t t de2yaghyQ@yltydd500 MWrhwng Gweriniaethlwerddona SirBenfra

Potensialtrydan adnewyddadwyenfawr. Mae angenuwchraddioseilwaith y gridtrydan a phorthladdoedd Allyriadaugwresathrafnidiaeth

syddanoddafi'w gweithredu.

Hydrogeng¢ Mae'r cyngoryn mynd ati i ddatblyguprosiectauhydrogenglan Maeganddiwydianto amgylchseilwaithgwresogiawyruac mz
aerdymherua cherryntunion foltedd uchelPenfroalw uchelam hydrogen (Valero) nebotensialdosbarthua storio (RWE / Puma / Grid  exerer kinsoow
Cenedlaethol WWU). Maepotensialmawri hydrogengwyrddwasanaethurafnidiaeth.




hydrogen alongside renewable electricity to meet projects within the Prospering from the Energy

all of our future energy needs for buildings, power Revolution (PfER) programme of works funded
generation and fuelling transport. by UKRI as part of their Industrial Strategy

ENERGY KINGDOM Challenge Fund (ISCF).
DEYRNAS YNNI MH:EK is gathering detailed insight into the whole energy
system around the Milford Haven Waterway, to identify
and design a future Smart Local Energy System. We are
exploring how to make using and distributing green
UK Research hydrogen financially viable within the different energy
and Innovation sectors of buildings, industry, power and transport all
backed by comprehensive energy systems architecture.

m MILFORD HAVEN:ENERGY KINGDOM

MILFORD HAVEN:ENERGY KINGDOM
READ MORE: www.pembrokeshire.gov.uk/mh2-energy-kingdom

Project partners Electrolyser and refueller providers
7APULT - ARUP (' FUEL CELL
c.ﬁm“-.gy‘-.. ‘mp_.‘.'g iy SYSTEMS®

0 WALESLWEST
Vinmes

https://www.pembrok

eshire.gov.uk/mh2

energykingdom

Mae'r prosiectyn
cynnwysprofion
defnyddwyro
gerbydaurydansydda
chelloeddtanwydd
hydrogen asystemau
gwresoghybridsy'n
barodar gyfer
hydrogen.
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HYDROGEN FACTS

e Hydrogen makes up about 75% of the mass of the
universe. It is found in the sun and most stars.

e [t is the simplest and lightest element
on the periodic tabie.

e [tis also odourless, colouriess, tasteless,
non-toxic and non-poisenous.

e |f released, hydrogen is not a greenhouse gas.

Is hydrogen safe?

Hydrogen has been safely Hydrogen is just as safe as other

produced, stored, transported, transport fuels, Compared to

and used in [arge amounts within petroi, you would need three

industry - over 60 million tons times the amount of hydrogen

per year globally - by following within air to create a flammable If hydrogen is set afight, it burns

standard practices that have been mix. This is difficult to achigve with a very hot pale blue flame,

established over the past 50 years, when every molecule is trying to but with a low radiant heat. This
escape skywards at 45 mph! means itis unlikely to set fire to

anything nearby.

FUEL CELL

SYSTEMS®
and hnovation MILFORD HAVEN:ENERGY KINGDOM
M READ MORE: www.pembrokeshire.gowuk/mh2-energy-kingdom www.fuelcellsystems.co.uk
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dLliwiaue hydrogen

A Brownc¢ hydrogen agynhyrchirganddefnyddioglolle mae'rallyriadau'ncaeleu rhyddhaui'r aer.

A Llwyd ¢ Ganddefnyddioadwaithailffurfio agermethan sefprosessafonoly diwydiantar hyno bryd, mae'n
golyguechdynnuhydrogen odanwyddffosil fel glo neunwy tra'n rhyddhaucarbonmonocsida charbondeuocsid

A Glas ¢ Mae hydrogerglasyn hydrogenllwydondY I S®g| K | ajfydz@add h A hailddefnyddioneui Q &
storio dan yddaearneu dan ymor. Yncaelei weld fel dull trosiannolpannaall hydrogergwyrdd¥ 2 R £ 22 Iy TA QY
llawn, ond maerhaiamgylcheddwyyn3 ¢ NI K ¢ gopgstvahin® (dddoroliawni ClwstwrDiwydiannolDe
Cymru (SWIC)@waithdur).

A Gwyrdd ¢ Yndeillio o fiynonellauadnewyddadwya allaigynnwysgweithredwyrynni gwyntar y moér yn datblygu
gweithfeyddelectroleiddioarnofiol. Gall hydrogeigwyrddgaelei storio, ei bibellu, neuei gludogandancerii
ddefnyddwyr erenghraiffti wasanaethwgorsafoeddlenwitanwyddhydrogen.Gellirtroi hydrogenhefydyn
fethan synthetiga chanddonodweddionsy'nunionyr un fath & nwy naturiol ar gyfergwresogj R A pakth a
choginia Gallbiomethansy'ndeillio o gnydauwedi'uheplesu ¢ S R fre@Qlidzanaerobighefyd chwaraerhanyny
grid nwy. Gellirdefnyddiohydrogenhefydi gydbwysonwy fel gridiautrydan ganei fod yn gyfrwngstorio ynni
rhagorol Gellirei ddefnyddiohefydi gynhyrchuLJA S(Diddoroliawni DeyrnasYnniAberdaugleddaa Chlwstwr
DiwydiannolDe Cymru).

A Gwyrddlas- Fe'igelwirhefydyn hydrogen carborisela hydyn hynar raddfafachiawn. Dymahydrogen a
gynhyrchiro nwy naturiol, ond ganddefnyddiopyrolysidle mae'rnwy yn caelei basiotrwy fetel tawdd gan M'IZ
gynhyrchucarbonsoletfel sgikgynnyrcha chanddogymwysiadaulefnyddiol(diddoroliawni ClwstwrDiwydiannoE!zsy veoox

De szru gwaith durz.
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Pamyma? Dyfrfforddy DdauGleddauc PorthladdYnniMwyafy DeyrnadJnedig

Tuag20% dfewnforionynni'r DeyrnadJnedigg gydachyfleenfawri arwainy trawsnewidiado economitanwyddffosili economisy'n
seiliedigar ynni adnewyddadwy

Marine Renewables
A Major Future
Contributor

South Hook LNG Puma

RWE Pembroke Valero Pembroke Refinery Valero Pembrokeshire Dragon LNG
Power Station 270,000 bpd, 10.5m Oil Terminal Liquefied Natural Liquefied Natural 1.4m m3
2200MW Combined barrels storage 8.7mb petroleum products Gas tarminal Gas Terminal storage facility
Cycle Gas Turbine storage facility m 2

ENERGY KINGDOM
DEYRNAS YNNI

4,000 jobs (40% of total local employment around the Port)
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Timy Prosiect

A~ Cymeradwyaetfiewnol
bty ey Sonaei J,' A Recriwtiopa.rtneriai.dc digwyddiadKTN
Cyngor Sir Penfro Qs A Cyflwynocaisamarian
‘A Cyfrifoldebeyffredinol
Arweinyddy prosiect A Brandio
A System ailenwihydrogen
A Cyfranogiadhanddeiliaid
l:l' A Cyliidabuddsoddiad
CAoIﬁ;gwlot! s A Newidceisiadau
A Adroddiadaumisol/ adolygiadawchwarterol
Rheolwry prosiect
‘S -
ARUP catAPULT | riversimple 0 S e
Energy Systems Port of Milford Haven

Is-gontractwr

Is-gontractwr

Partner

Partner

Partner(Hebeiariannu

EP e

Cefnogwr

WESTERN POWER 7
DIS'I'RIBU'I'ION

Nernian A A

Cydwelthredwr

(Hebeiarianny

5”@ Gwasanaeth Ynni
== Energy Service

Cefnogwr

RWE

Cydweithredwr

(Hebeiarianny)

273

Simply Blue Energy

Cenoywi

Ymgysylltuehangacha rhanddeiliaida buddsoddwyr
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STAKEHOLDER ENGAGEMENT 2020

1 On Board
CIBSE Journal i i
Magazine Article Magazine Article
* Reached 28,614
. hed 18,724 &
readers

-
) 50+ stakeholders 26 Linked in Posts

>

* 240+ stakeholder Meetings = 7789 Reach
+ 18,227 impressions
L * 49 shares
1 taunch
Event

« 75 Guests
e 2 MPs attended

@ Port of Milford
Haven MH:EK Page:

45+ Press 2363
Releases
44"" Twitter Posts
-&- « A48+ Shares

« 346+ Likes
43 Presentations * 8955+ impressions

« 15 School Workshops
1,800 Pupils attended

70+ * 2 Public Presentations

+ 140 Attendees
Facebook

Posts
* 2,443+ Reactions

5 Co-design
switch survey
participants

2 Podcasts 1 Community }

872 ORE Catapult Podcast D@Monstration Event
.Lls;z:‘snaer;g S;ow‘:l\'l‘vgaul.es * 142 Members of Public
Podcast 17 College Students
4 Schools, 138 Pupils

SRS
% https://www.pembrokeshire.gov.uk/mh2-energy-kingdom
05

£4.5 Million

2 Years

Project Grant
Funding:
£2,044,315

Project Match

Funding:
£2,453,866

4 26 Project
Milestones

Net Zero 2050

) caraPULT

Pors o Miked Wares

M-
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TeyrnasynniAberdaugledday trosolwggweledolo SysteninniLleolClyfary
DyfodolAberdaugleddau

Milford Haven Future Energy System

TeyrnasYnniAberdaugleddayg
glasbrintdyluniomanwlar gyfer
systemynnifuddsoddiadwy
leol, sy'nseiliedigar hydrogenar
Ddyfrfforddy DdauGleddaua
fydd yn caniatauar gyfer
integreiddiogwres LJA $NJ

thrafnidiaeth

MH:

ENERGY KINGDOM
DEYRNAS YNNI
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Pensaerniaetlbystematla

llwyfan masnachu

What is whole system thinking?

Joining up the system
from sources of energy
to the consumer

Generation Transmission

Breaking down silos
between different parts
of the energy system

Electricity

Joining up physical
requirements of the
system, with policy,

market and digital
arrangements

Physical Digital

System System

Distribution

Buildings

Consumer

Mae'r

adroddiadynymdrina

phensaerniaeth

ffisegol strwythur
sefydliado) buddsoddi
amasnachuesblygiad

y systemynnigyfana

marchnad i

catTAPULT

cnaPULT

MILFORD HAVEN : ENERGY KINGDOM -
SYSTEM ARCHITECTURE REPORT
A PROSPERING FROM THE ENERGY REVOLUTION PROJECT

'WEDNESDAY 24 NOVEMBER 2021

Daniel Mee
Susanna Elks
Marie Szczepanski

M-
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Energy Systems
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caTAPULT

Cydddylunio trawsnewidiadi hydrogengydachwsmeriaid

Energy Systems

Amcan

Gallainewid pwrpasy gridnwy i gyflenwihydrogenyn lle nwy

naturiol helpui ddatrysyr her seronet galetafefallat

"datgarboneiddigwresogidomestid.

A Ermwyncynydducefnogaetty cyhoeddar gyfernewid, mae
angeni niwybodsuti ddatrysheriauymarferolfel:

A Bethfydd poblyn ei wneud osbydd angeniddynt
ddefnyddionwy yn ystoddiwrnod neuddauy gallei
gymrydi'w newid?

A Bethosbyddy newidyn cymrydmwy o amseroherwydd
amgylchiadaannisgwy?

A Bethfydd yn digwyddi bobl & boelerinwy, pentanay
ffyrnau neu danaunadydyntyn barodam hydrogen? (am
babynnagreswm)

A Bethfydd yn digwyddi gartrefisy'nwag €e ail gartrefi,
preswylwyrsyddyn yr ysbyty)?

A Mae'nrhaidi ni fyndi'r afaela phryderondefnyddwyrer
mwyn ei gyflwynofesulcam,ar raddfafawr, yn
llwyddiannus

Sutmaehyn yn cydfynd N @rdgiectehangacha dyfodol hydrogen

Mewnwelediad, deallsuti ddatrysyr heriaua allai
beri defnyddwyri beidio & defnyddiohydrogen
Gallu, camauymarferola fydd yn cynydduhyder

defnyddwyri newidi hydrogen
Cyflawnadwy adroddiadclir gydathystebau
defnyddwyr
Consenswssicrwyddcyfochrogsy'nadeiladu
consenswsr suti newidlleoeddi hydrogen

ENERGY KINGDOM
DEYRNAS YNNI




2015Cysylltoddim Bywyn GlyfarLlywodraethCymru a
ChyngoiSirPenfroi nodiardalddi-garbon

GlannauvAberdaugleddaw canolbwyntallweddol catalyddprosiectacarddangoswyr

ABERDAUGLEDDAU: TEYRNAS YNNI

|
: Project elements

| :

@ | Phase 1and Phase 2 Detailed Design —» CwblhaverbynMedi 2022
| Other assets . .
' a | Spiokigctyn dangos

_____ '______________________

- | 5MW Liddeston Rldge Solar Array nodweddiona thechnolegatsy'n
N ~—-—-—————- barodar gyferhydrogen fel system

ail-lenwitanwyddar gyferceir cell
danwydd'RasaRiversimple
(electrolysuhydrogengwyrddary
safle), pwmp gwreshybrid aboeler
sy'nbarodar gyferhydrogenar gyfer
gwresogic ganalluogipobli brofi
cerbydaunydrogen gaawn ac offer
gwresogi

DymalLannauAberdaugleddauCanolbwynty porthladdar gyfer prosiectauarloeseddynnia dyluniosystemynnileol glyfar W 2
a e €ynyhyrchudigoneddo ynniadnewyddadwyar saflesyddwedi'i gysylltuganrwydweithiaucyfleustodau Maecymysgedd euceer xvgoon
da oddefnyddwyr yn amrywioo fanwerthudiwydianno| masnachalannibynnola chenedlaethal PEVRNAS A
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System ailenwihydrogen cuwnaetdimtrydanola

mecanyddola thim ynni
Mae'r system aHenwihydrogena'r CyngoriSirPenfro

holl waith cysylltiedig gangynnwys g;;{iﬁ:gg;g%hg&?
electroleiddwyr cywasgwyrunedau
trin R A, Ndedausychuyn 6l yr angeni | 2Pex £290,000
electroleiddiq storio a dosbarthu
hydrogengwyrddary saflear 350 Baii
wasanaethuwau gerbydtrydan gyda
chelloeddtanwyddhydrogen 'Rasa’
wedi'u cwblhaufel y cynlluniwyd

ENERGY KINGDOM
DEYRNAS YNNI
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Cerbyd trydan gyda chelloedd tanwydd hydrogen
cerbyd Rasa Riversimple

ENERGY KINGDOM
DEYRNAS YNNI
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Arddangoscerbydtrydan gydachelloeddtanwyddhydrogen
THE RIVERSIMPLE RASA

o o

O-.

The Riversimple Ryss is p us'q-,_n:lml.
which utises o pcal reaction
mmwmmwmmumm
efectricity on bosrd the vehide.

#1-0-0- T @

— () @— [ ——

HYDROGEN TANK FUELCELL  Theondy by-product s a
smal amount of water

L]

REGENERATIVE BRAKING 4 IN WHEEL MOTORS,

INTO SUPER CAPACITORS GIVING DIRECT 4 WHEEL DRIVE
WEIGHS ONLY 655KG EMITS PURE WATER VAPOR

All Riversimple vehicles will be offered under a

@

' 3 YEAR CONTRACT service contract, a form of Mobility as a8 Service
Customers take a Anter each the i and

‘ 2ND CUSTOMER iversimple vehicle  vehidie iz 0 are

from 1-5 years, paying s Riversimple where it m&-hl:epme
fived monthly fee pius = provided o the next  vehides aarent.
o mieage rste - which  customer and 50 on.

5 -

vl , ."
MILFORD HAVEN:ENERGY KINGDOM - | mz

A READ MORE: www.pembrokeshire.goviuk/mh2-energy-kingdom www.rwerSImpIe.com EHERBKI N BN
DEYRNAS YNNI




At the inauguralEarthshotAwardsscreenedon
BBC1lon 17th October9 y | LIABWNERGIrolyser

: : : : theW Ot A pfitet BHEKfeaturedin th
Electroleiddiwra system ailenwi tanwydd o e prizewimersvideomontage, |
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A Comisiynwydtlectroleiddiwra system ailenwi tanwydd Cynhyrchwyd i [try cymtafdrwy
electroleiddioddydd Gwener 9 Gorffennaf2021. Yrawr yn caelel ddefnyddlobob dydd

A DauelectroleiddiwrEnapter2.1kWsy'ngallucynhyrchui 1 3 2lyddlamgosto tuag£8-18
(yndibynnuar argaeledd_JA &dhkwyddadwy.

A Storiopecynnwy amksilindr.

A System ailenwi tanwydd 350 BarHyQubeé Fuel Cell Systems Ltd.

A DaugerbydRasaRiversimplesy'ngallugyrruam 240milltir art { 3 ¢B00milltir amtua £40.

A 20litr o R R AriNdaelei ddefnyddioi gynhyrchuhydrogenmewn 24 awr 0 amsergyrru. M'Iz

ENERGY KINGDOM

A Arddangoswytaith rithwir 360° https:/www.pembrokeshire.gov.ukimh@nergykingdom/mh2demonstrators " "



http://www.pembrokeshire.gov.uk/mh2-energy-kingdom/mh2-demonstrators

HYDROGEN T T E——
PRODUCTION Bt

Fills storage at 500 Bar

AND DISPENSING
Hydrogen
This site uses electrolysis to split water Supely
into hydrogen and oxygen. — I
4 N[ N i
Power is taken from the local green energy grid Electrolyser HyQube 500
and run through the electrolyser units. The oxygen Sincian container
produced is vented to the air. The hydrogen is contaiﬁer Reverse osmosis :;'r"izm:::: ggom;f
compressed and stored within suitable cylinders. weiter purification NEDZ p_’ ;
TPED (Transportable syste-'m — Stores in 500 Bar = ﬁ
When a vehicle comes for a fill, the hydrogen is Pressure Equipment Fiectiolyser stack bundle
X . 4 Directive) Hydrogen out
dispensed from the storage using standard industry Storage Tank Bundle — 2kg/day ... .
protocols. — 6001 at 500 Bar — IN-01 S 8
— S— 35 Bar buffer tank 350 Bar
terminal +‘e;“_i"a' - 500L
\, J \\ J \
| PR |
32A Supply from

Local Green Grid

Electrolysis of water
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t ' FUEL CELL
Cg SYSTEMS®
E‘.’L‘Jﬁ?&'ﬁ&’m MILFORD HAVEN:ENERGY KINGDOM

READ MORE: www.pembrokeshire.gov.uk/mh2-energy-kingdom www.fuelcellsystems.co.uk
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0 Q Gorsewoud Deive, Milford Haven Q Withybush Trading Estate H 2 B E T ‘\
Tavernspite C.P. School
>4760 Riversimple

@ @ Havertorduuest Counry an T data collection miles: v \/JEHICLE &
4R
130 mile Round Trip 1,243 Driven in Pemb.rokesisi:: R E F U E I- L E R

s 3,517 Driven to/from Pembrokeshire from Riversimple HQ

Renewable
electricity *

circowien
wmr. ~

O Haverfordwest High VC School

27 7 Total miles driven in Rasas for MH:EK:

5,769 LJ—

2
Wr i by >60kg H? Used by

Rasas for =
Miles in Rasa for 11 i
A f . Beta Testers (Trialists
MH:EK oy MH:EK Events & ( )
School Visits 5 Pembrokeshire County Council Staff
68 Refuels

6 Milford Haven Port Authority Staff
14 School Visits 2 Rasas
& Events 508 Miles by Trialists

7 4 rFeedback Sessions
Workshops

>6 5 kg Hydrogen Average Refuel
(H?) Produced Time:

5 Minutes @ Hakin

Q Roch Community School

Q Broad u
ORISR Q Carew Castie & Tidal Mil

o Newgale o
Solv;
e Q Bridge Innovation Centre, Pembroke Dock

Project Match Funding: -

£4.5 Million £2,453,866 2 Years Q embroke Port
Net Zero

Project Grant Funding: 4 26 Project Milestones 2022 2050 @ baie m
£2.044.315 2
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Fewnaethomddylanwaduar strategaethawerbydauallyriadauiseliawn CyngorSirPenfroa

Bae Abertaw . AT——
ae Abertawe T ANER A

= High vehicular range ,
« Fast refusliing Green ) Ll JJ_
A ARCADIS * Renewable 0 kgCO2e
%
\\ * Poor Infrastructure
+ Higher vehicular range \ * Potentially flammable if not
Blue Hydrogen
+  Fast refuelling / 2t \\ used and stored carrectly
\\- Produced from natursl gas 0.95 kgCO2e
PEMBROKESHIRE ULEV STUDY * Zero emissions \\\ * Range anxiety
* Low charging costs E L i \ = Low EVCI Availability
EV electricit \
Strategy Document «  Tax efficiant MR \ * High purchase cost m
* Low maintenance cost "'\' Long Charging times 1.20 kgt0O2e
'SEPTEMBER 2022 2
» Lowemissions

» Easy todsive - . enanc
+ ToreHiciont Plugin Hybrid . Tail:
Pt/ G Qo—olj 2.46 kgCO2e

+ Norange anxiety

+ Suitable for various engine Biodiesel

* Renewable fuel source ‘ S p—
o e nc l l

: > e

* Low tail-pipe emissions w

ﬂ 2.66 kgCO2e

« Efficient for heavy vetiicles bk
- footprint D
.} all-pipe s

* Long-lifespan engines Diesel ﬂ
4.62 kgCO2e

* Slaw vehicle depreciatio

efficient engines

* Low vehicle purchase cost 7 s =
* High CO2 footprint

* Lowfuel costs Petrol g 0 urA : : 1
* Harmful tall-pipe emissions P

¢ Lowmainten oy * Vehicles depreciate quickly
Figure 3: Fuel Hierarchy Pyramid and Equivalent Carbon Emissions (direct and indirect) per Trip (14.8miles average trip fength)

ﬂ 4.88 kgcoze

owrth A farndldnadhydrogenbarhaui ddatblygy rydymyn disgwylgweldystodehangacho

gerbydauar gaelar y farchnada mwy o fuddsoddiadnewnseilwaithi gefnogicynhyrchua
dosbarthutanwyddhydrogenWrth i hynddigwydd efallaimai cerbydauanwyddhydrogen, o M'IZ
ystyriedeu perfformiadamgylcheddofwell o gymharua cherbydaurydan, fyddy mathgorauo DEVRNAS VAN
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Datblyguachosbusnesar gyfer
system aitlenwi hydrogensy'n

Arddangosa ChynllunCerbydauHydrogen  |hygyrehir cyhoedd

Pamcasglu'rdata hyn?

Galwam hydrogen

cerbydaufflyd

CyngorSirPenfrg AwdurdodPorthladd %
AberdaugleddauGwasanaettiechyd
Gwladol Mae datéfflydoeddyn

cynnwyscerbydauteithwyr, faniaubach
acherbydaumasnachomwy ar gyfer

achosioreu defnyddioar gyfercymudo

abusnes

Galwehangacham hydrogen
Datayn ymwneuda'r galwehangach

amgerbydauo'r rhanbarthi greu

darluncyflawno'r galwposiblam

Galwam hydrogencerbydaunwyddau

ysgafn

Mae data2 @eilydRasayn galluogidatblygudealltwriaethfanwl o

deithiau nodweddiadol cyrchfan hyd, topograffi, amser dyddiadac

ati. Ohyn, gelliramcangyfrifpatrymaua gofynionail-lenwi &

anwydd

Cyflenwada chost

hydrogen
Argaeleddirydan costisel
i gefnogielectroleiddia
Defnyddmewn cerbydau
I iynerbyncerbydau
trydan batri ¢ Cost
hydrogengwyrddyn awr,
yn 2030 agyn 2050

Perchenogaeth Buddsoddiadsystemauail-lenwi tanwydd

Buddsoddiactyfalafar gyfersystem adlenwi tanwyddar gyfergwahanolachosiongalw.

danwydd fflydoedd masnachal Sutmae Symudeddel Gwasanaeth

cludwyr, cwmniautacsis cwmniau (Maas)yn dylanwaduar yr economeg

llogi, twristiaeth acati. sy'ngysylitiediga thrawsnewidi

A Cynwyseddaail-lenwi tanwyddgwahanok; beth yw'r torbwyntiau buddsodd?
A Ayw'r farchnaddargedyn caeleffaith ¢ er enghraifft faint o danwyddy maepob

hydrogenym maestrafnidiaeth? Trwm(HGV)n erbyn cerbydauteithwyr

gweithgareddail-lenwi & thanwyddyn ei gynnwyshy gwasanaethiCerbydauNwyddau
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Ymweliadauganysgolion

A Cymrydy cerbydtrydan gydachelloeddtanwyddhydrogen (HFCEV) 'Raisangysylltua
staff adisgyblionganddefnyddioadnoddauaddysgTeyrnasynniAberdaugleddau

A 6Roeddyn hollol wych, diolch. Roeddy plantl Gtsff wedi mwynhaudysguam yceiryn
fawrH Birprwy Bennaeth YsgoBaratoadolRedhill.

UK Ressarch
and Innovation

MILFORD HAVEN:ENERGY KINGDOM
THE FUTURE OF ENERGY
IN PEMBROKESHIRE RIGHT NOW
Pembrokeshire - a county of energy!

Pembrokeshire’s energy history reaches back before the time of coal,
through the age of oll, now looking forward to a renewable future.

=
1600's
From the 16005 Carew Tidal Ml
used energy from the movement of
the tides to turn wheat into flour.
Water and windmills were at one time
3 common sight around Pembrokeshire
to mill wheat into flour.
MILFORD HAVEN:ENERGY KINGDOM e A
s 2 z W i
S
is a Pembrokeshire based project. "4‘.?”%6(‘ = i
It shows< how renewable energy can be ]L ) 7‘ m
turned into hydrogen fuel to meet our AN . R
; +0 O
energy needs for heating and transport.
Horses were used for transport.
ol o wer b and oats The Pembrokeshire coal
Srown on the fanms. seam stratches from

Ameoth to Newgale.

Pambrokeshire coal was 2 ¥

Port of Milfond Haven.

; of the highest quality!
canAPULT -

™Y 50
N

From the 1960s to the present-day,
oil and gas have been an important
Industry in the county,

's

Pembrokeshire is taking Its place in 8
Present DAY future powered by renawable energy.

Energy when we need it
Renewable energy Is used to make hydrogen in the electrolyser.

The hydrogen fuel can be stored in a tank to power the hydrogen fuel cell
electric vehicle or for heating.

Why make Hydrogen Fuel?

o/ Storage: Energy is stored until it is needed.

o/ Cleanin Use: No pollution or greenhouse gases.

Impact: Lower Impact to the environment than ¢
¥ other types of energy storage. °*

Renewable Electrolyser
energy

Marine

HYDROGEN
TANK
Renewable Make
energy Hydrogen
Heating

Renewable
Generation

O At ' @

Use directly in

ik | hest pump
. g 4
’ Make
ag. hydrogen fuel
] L J
\ ¢

Hydrogen fuel

The building’s heating uses renewable energy to power a heat pump.
The heat pump makes use of warmth in the outside air to create a
comfortable temperature inside the building. This is even more efficient
than using standard electric heaters. On very cold days a heating boost is
provided by a hydrogen fuel boiler.

Fill in the gaps in this flow chart
(=
4
[ Warmth 1

&) Wind  Solarpanel  Electrolyser  Boiler
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MILFORD HAVEN:ENERGY KINGDOM

HYDROGEN HYBRID HEATING SYSTEM

Renewabie energy
powers electrolysis
has e Hydrogen is produced using
heat pamp. electrolysis; passing electricity
through water to produce
hydrogen and oxygen.

Em—

THE SMART CONTROLS
SWITCH BETWEEN THE HEAT
PUMP AND THE BORLER TO
DELIVER HEATING WITH THE
LOWEST POSSIBLE COST
AND CARBON EMISSIONS.

AIR SOURCE HEAT
PUMP [ASHP)

Liorocey B S0

Hydrogen can be used
in power generation,

buildings, transport, @
and industry. — ——

WORCESTER

e o

THIS IS THE
SYSTEM THAT YOU
SEE ON SITE

MILFORD HAVEN: ENERGY KINGDOM

is gathering detailed insight into the
whole energy system around the Milford
Haven Waterway, to identify and design
a future Smart Local Energy System. The
project is exploring how to make the
distribution and use of green hydrogen
financially viable within the different
energy sectors of buildings, industry,
power and transport.

MILFORD HAVEN: ENERGY KINGDOM is one of the
chosen detailed design projects within the Prospering
from the Energy Revolution programme of works
funded by UKRI as part of their Industrial Strategy
Challenge Fund.

This world-first hydrogen hybrid heating system
demonstrator will trial a hydrogen boiler and an air-
source heat pump. The system intelligently selects
between the heat pump and boiler to always deliver
the most carbon efficient heat at lowest possible cost.

READ MORE: www.pembrokeshire.gov.uk/mh2-energy-kingdom

Project partners Heating trial partners

/ Spire Renewables

@ Cﬂﬁ!&gﬁuﬂg ARU P ,' Simplitying Sustainable Heating
rversimple
Port of Milford Haven CAT APUI.T 0 o @ R
e passiv @ BOSCH

M-
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Amcan Dyluniq gosod arddangosa phrofi dichonoldebsystemwresogihybrid
sy'nbarodar gyferhydrogen. -
A Cwblhawydprofion hydrogenym mis lonawr
A Cymysged@0% hydrogemfethan
A 100% hydrogen

A Partneriaeth AwdurdodPorthladdAberdaugleddapWales & West
Utilities, PassivJK, Worcester BoscKjwa

A Trichyflawniadcyntaf o'u math yny byd i Aberdaugleddat
A'Y systenwresogihybrid glyfargyntafmewn adeiladmasnachal

A'Y systenwresogihybrid hydrogerglyfargyntafsy'ncyfunopwmp gwres ¥
ffynhonnellaeraboelerhydrogen. »

A Olosodiadcyntafboelerhydrogeni mewni adeiladsy'nbodoli eisoes
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Gweithreduprawf

DyddSadwrn Defnyddiwydboelerhydrogeni ddarparuchwythado wresyny bore pan
ddisgynnodd/ tymheredd Cafoddy tariff brigei efelychuyny cyfnodrhwng2pm a 4pm,
felly cafoddy pwmp gwresei ddisodligany boeler.

DyddSul:Ailgynhesiboelercynnar, unwaith eto mae'r efelychiadtariff brig yn achosi'rboeleri ychwaneguat y

gwres

- Yllinell lasyw tymheredd

| ystafellparth 1,

cynhyrchiadgwresy

e — T e pwmpgwresmewndu a

™ ' chynhyrchiadgwresy

IS M| T DU VNI | .- boelermewngwyrdd
I ’ ] | | \ L\

o | [ ’ (- . Ll | l L

00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00 W
Time (GMT) 2
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TeyrnasynniAberdaugleddauiwrnodAgoredi'r Gymuned

A 18 Maiarddangosoddim Teyrnasy nniAberdaugledday ceir Rasa aywresogihybrid.

A Dros300 obobl, pedairysgo] myfyrwyrmodurol, plymioa pheiriannegfecanyddolColeg SiBenfrg
TrafnidiaethCymru,rheolwyrfflyd CyngorSirPenfrq ClwstwrDiwydiannolDe Cymru, Naked Energy
bennafacyn bwysicachpoblleol.

A GwnaethbedwarcerbydRasayrru pobl o gwmpasa darparoddy system a+|enW| tanwyddsaithllenwad
o'r cerbydauRasalrosgyfnodo 18awr ‘ = |
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Llyfryn Buddsoddi -yl E
A Trosolwgo gyfleoeddbuddsoddi ) 1”.*! RlERT m"“":'*“"
A Crynodebo'r buddsoddiadaa'r enillion [1-3] o gynigiontymor agos e

A Gweledigaetttymor canoli hirdymorar gyfery rhanbarth N

A Cyfleoeddcyflymutechnoleg
A Cyddestunbuddsoddiad
A Crynodeho fecanweithiauariannutymor agosnodedig

A DadansoddiadPESTLEvleidyddo] EconomaidgdCymdeithasegolTechnolegal
CyfreithiolacAmgylcheddqglar gyfercyfleoeddbuddsoddiallweddol

A Adroddiadmanwlar gefnogaethwleidyddolleol a chenedlaethol'r weledigaeth ; 8-
A Crynodeho fuddsoddiadauleol nodedig

A Crynodeho fuddsoddiadauhyngwladolnodedigsy'neffeithio ar y weledigaeth |
tymor canoli hirdymorar gyfer Aberdaugleddau

ﬂ[@gl HECHE @ML I
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The propositions w,
4 l\
Proposition 1 - The Milford Haven Marina SLES l

Proposition 1 focuses on the assets owned by the Port of Miiford
Haven (PoMH). The proposition considers the existing Liddeston
Ridge Solar farm as a key supply asset alongside prospective PV and
wind extensions, as well as the potential for rooftop PV on the
PoMH buildings. The demand assets across the heat, power and
transport vectors include the existing and proposed buildings and
the commercial vehicle fleet owned by PoOMH

The analysis showed that further expansion of renewable assets and
closer integration between those assets and the demand at the
waterfront would be beneficial. The preferred option for expansion
is 3 2.5MW wind turbine with a 3.5MW solar PV expansion as
second preference. Either a power purchase agreement (PPA) or a
private wire connection to the waterfront demand is also
recommended

Modelling for proposition 1 has been undertaken to a greater jevel
of detail due to additional funding and therefore has only been run
for the 2020 scenario at this higher level of detail. *
2020 CAPEX with 66% 2050 CO, emissions 2020 LCOE MCA
Optimism Bias (£million) {kg/kWh) (£/wWh) Score

164 0.002* 0.081 34

Liddeston Ridpe

Figure 1: Map overview of the Miiford Haven Marina and Liddeston
Ridge site with the proposition boundary

*CO, emix: re Shown acjust
‘order 1o compare like-for-ike witt

3 2050 view 3nd excluding gas heating emissions in
propoztion 2 3nd 3

o,
Proposition 2 — The Pembrokeshire Food Park SLES .- Proposition 3 — The Pembroke Schools, Leisure Centre

Proposition 2 is centred around the Pembrokeshire Food Park, a
planned development for a food distribution centre in
Haverfordwest, alongside the planned 10MW Haverfordwest
airfield solar PV, and PCC transport hub plans in Haverfordwest
There is strong interplay between the demand energy vectors
(heating, cooling, electricity and hydrogen) and a significant
opportunity to utilise local waste products to fulfil this demand

Proposition 3 is located in Pembroke and is geographically closer to
the hydrocarbon-based energy industries on the Haven waterway.
As such, this proposition promotes a geographical spread with
Prospects on stepping up to a wider SLES in the long term as the
industrial partners on the Miiford Haven waterway seek to

As 3 new-build proposal, the food park could be designed to take
advantage of no regret technologies, particularly anaerobic
digestion, biogas cold climate heat pump and polyvalent heat
pumps. These can be integrated via heating and cooling distribution

The project considers potential incorporation of existing solar
generation assets into the SLES and identifies opportunities for
additional renewable generation

The outcome of Proposition 3 suggests that it is not a strong SLES
candidate as modefled. The outcomes mainly consist of a large
capacity of solar PV that predominantly exports its generation to
the national grid for income. There is little to no district-level
integration between the buildings’ heating systems and very limited
interaction between energy vectors.

Utilising excess PV generation to electrolyse hydrogen locally would
be a cost-effective method of meeting some transport demand. If
local hydrogen transport demand grows this proposition could form
a local hydrogen transport hub.

Optimism Bias (Emillion)

Optimism Bias (£milion)

n of the proposed Pembrokeshire food
park (©hacerdevelopments.com/)

Figure 3: Pembroke Ysgol Harri Tudor School (©

https://www ysgolharritudur.cymru/)

Cynigionar gyferbuddsoddi y camau

nesaf(CyngoiSirPenfrqg Awdurdod

PorthladdAberdaugleddaa phartneriaid:

A mynda'r modeluynnisystemgyfana
wnaedhydyn hyni'r camnesafo
fanylderi gefnogidyluniadmanylach

A archwilioa phrofi achosiondefnyddio
modelmasnachoCyfrwngat
DdibenionArbennig/ partneriaeth

A ymgysylitupenodolarhanddeiliaidi
archwilioeu hawyddam fodel o'r fath,
aci ddeallyn well parisgiauneu
rwystraua allaifod wrth ei weithredy;

A archwilio'nfanylachsuty byddai'r
modelcwmniaucyflenwiynniyn
gweithio'nymarferol beth fyddai'r
berthynasa phartneriaidprosiect
eraill, a'r berthynasfasnacholg
endidauy tu allani berimedr
partneriaethCyfrwngat Ddibenion
Arbennig

A modeluariannoli ddeallymhellachyr
ad-daliadneu'rrefeniw posibli
wahanolbartion; asefydlucynllun
rheolimanwl, gangynnwysrhaglen
weithredu, rheolidata,rheolirisga
dulliaurheoli contractau
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Mae ganAberdaugleddauwseilwaith ynni allweddola € € wneud yn lleoliad delfrydol ar gyfer canolfanhydrogengwyrdd

Mae Aberdaugleddawn lleoliad delfrydol i fod yn
arloeswrhydrogengwyrdd

Mae rhuthr byd-eangi fanteisioar hydrogen
gwyrddwedidechrau

a | SlepgiblmaiDyfrffordd y DdauGleddausydd
N (pdténsialgorauyny Deyrnasnedigi ddodyn
borthladd canolfanhydrogengwyrddbyd-eang
ganddefnyddioynni gwyntarnofiolary mor lleol.
DI f gwyddT 2 R w@fyyAy@aldamynnia
rhoi hwb i ddiogelwchffynonellauynniar gyfery
DeyrnasunedigacEwrop

Mae'r seilwaith ynni presennolyn liwyfan aruthrol ar
gyfertwf yny diwydiant hydrogengwyrdd

Mae gany diwydiantnwy ar Ddyfrfforddy Ddau
Gleddauy gallui ddatblyguseilwaithar gyfer
mewnforio hydrogengwyrddfforddiadwyaci dderbyn
aphrosesuhydrogenadnewyddadwyary mor lleol.

Gelliradeiladu'asgwrncefn piblinell hydrogengwyrdd
arfaethedigar gyfer PrydainFawro Aberdaugleddau

Mae derbyniady cyhoeddo hydrogenyn anarferolo
uchel oherwyddeu bod yn gyfarwydda chlwstwr
diwydiantynnisylweddolyn Aberdaugleddawers
degawdau
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Adroddiadar
ddatblygiad
cynhyrchuynni dros
amserhirach

A Thema 1¢ Datblygutechnoleg
A Thema 2; Adolygiadrywydd /
senariosystemynnileol glyfar

A Thema 3 Cynigiorarddangosiadau

mwy

A Thema 4 Teyrnasynni
Aberdaugleddaimewn marchnad
hydrogengwyrddfyd-eang
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o W shen

e N\
e Project Summary

¢st 100% H, to homes, zero carbon network in the world (located at Levenm¢

catAPULT

SHORE WIND AND HYDROGEN

* Heating foraround 3

2022t0 2025; Using1
produced by an elect
our LDT

* Supply of hydrogen {

Levenmouth at the f
energy revolution

* Pricing terms agreed

* PPAcontractex

* LDT has capacity to ¢

(see Phase 2)

* Operational links wit

being developed (Hy
demonstrator)

Getting fit for S5
and set for 2050

Electrifying Europe with wind energy
June 2021

etipwind.eu « windeurope.org

ENERGY SYSTEM

energy system requires 130TWhr
hr hydrogen in 2050, to integrate
or more of offshore wind.
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Platfform ymgysyllturhithwir

The investable propositions
g

Ct te
am e
‘es Onsists o ® Wige g
:es;wn,:m”"e% Rlversfrfnplzsgc"anun Port of .
e § ;s G
includ, County Coyng, Project moy e lpu, A, =y
| € Western power Distrlblrn.m"”" “’”ﬂbomm'x ki
nment Energy Service, Simply Bl
“e respectively.

SLES
Infographic

a | Syatdfallymgysyliturithwir yn darparutaith ymgollio'r ymchwil modelusystemynnigyfanacarddangoswya
ddarparwydganbartneriaidy prosiecti ddangossuty gallaisystemynnileol glyfarddatgarbonedigedrychar gyfer
AberdaugleddapPenfroa DocdPenfra Galldefnyddwyrl NJO K gyatdfeli Ad9dgdam yprosiect ycanlyniadad Q V\M_I
argymhellionsuti gymrydrhanasuti barhau'r sgwrsi sbardunodatgarboneiddiosystemynni SirBenfroerbyn 2

2050. DEYRNAS YNNI
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Gwaithcymunedol/ addysg

Ymweliadata 27 oysgolioricolegaulleol
DigwyddiadalColeg SiBenfro
DigwyddiadSirSero
YmweliadtechnegolcangenlGEMyng
Nghymru

YmweliadY CyngorPrydeinigGwyddelig
YmweliadLlywodraethCymru/BEIS
Digwyddiadpen-blwydd RWEPenfroyn
ddegoed
Cwrs'CyrchfanYnniAdnewyddadwyyng
NgholegSirBenfro

Diwrnodagoredi'r gymuned

Digwyddiadansioarddangoswr
M12 B

MILFORD HAVEN:ENERGY KINGDOM

THE FUTURE OF ENERGY

IN PEMBROKESHIRE RIGHT NOW

To To o o o To o I To To

Pembrokeshire - a county of energy!

AdnoddauaddysgTeyrnasynniAberdaugleddau

6Roeddyn hollol wych,diolch Roeddy plantl i W
wedi mwynhaudysguam yceirynfawrH ¥icky 2
Brown,DirprwyBennaeth YsgoBaratoadoRedhill. EAERAX.SINROAN
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Ydarlunehangach
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Government support is needed:

+ Expand South Wales' -+ Introduce mechanisms
grid capacity by 10GW to de-risk the Celtic Sea
by 2030 FLOW opportunity

Ynni'r Dyfodol Dyfrffordd y Ddau
GleddauClwstwr

-+ Implement a -+ Back a South Wales
fast-tracked Floating Offshore
consenting regime Wind (FLOW)

M 1 | f d H W -+ Back a South Wales fasrucrehd
I O r ave n a te rwa y Green Freeport bid - Support the Milford
Haven Waterway

SuperPlace ambition,
including both blue and

-~ Support prioritisation of
South Wales in National
Grid's Project Union

-\~ Support a BEIS Cluster
Sequencing Track 2 bid

< Incentivise the
production and use
of low carbon fuels

<~ Back a Skills Accelerator
programme

Future Energy Cluster

Delivering an accelerated

transition to a Net Zero

209% o

Government |OW

The Milford Haven
Waterway aims to
support the UK

by achievin

production
target by 2030

The Milford Haven Waterway is a critical
national energy asset, attracting billions
of pounds in investment for over sixty
years and supplying 20% of the UK's
annual energy demand.

The Waterway has a pivotal role to play in delivering the
UK's net zero ambitions, offering a whole energy cycle
solution that will unlock accelerated transition, while
stimulating economic growth. This is an opportunity that
will repurpose existing assets, skills, rail connectivity,

carbon hydrogen

future

acieast 1 O

of UK Government
floating offshore
wind target by 2035

transmission and pipelines to deliver a future focused on

hydrogen (blue and green), floating offshore wind (FLOW),
marine renewables, sustainable alternative fuels, CO;
shipping, and energy storage.

The benefits are clear, Continued investment and support
will create and stabilise thousands of jobs and supply
chain opportunities, levelling up the coastal communities
across South Wales. It will strengthen UK energy
resilience while establishing new export opportunities.
And, it will stimulate inward investment providing clear
line of sight on returns for investors, ensuring the Milford
Haven Waterway remains a major energy innovation hub
capable of competing globally.

%

Blue Gem Wind

The pioneer of floating wind in the
Celtic Sea.

green hydrogen

Delivering the Ramsey Sound regeneration
of a tidal energy deployment site, including
a grid connected, subsea tidal turbine,
sub-station and assoclated Infrastructure.

@ | oP ENERGY

Renewable energy developer DP Energy has
a 30 year track record with a global portfolio
spanning wind, solar and ocean energy,
operating in the UK, Ireland, Australia and
North America.

2 DRAGONLNG
ENERGY INWALES

Dragon LNG, an LNG import terminal, is

The Milford Haven Waterway Future Energy Cluster brings together private and public
sector operations to deliver UK and Welsh Governments' energy ambitions.

ERM

Developers of the 300 MW ERM Dolphyn
offshore hydrogen project generating green
hydrogen from floating offshore wind, piped
directly back to Milford Haven, ERM will be
trialling the system offshore in Summer of
2023 with the commercial start-up of the
field planned for 2028.

A

Marine Energy Wales brings together
technology developers, the supply chain,
academia and the public sector to establish
Wales as a global leader in sustainable
marine energy generation, making a
significant contribution to a low

carbon economy.

caTAPULT

ore Ranuwoble Enargy

The UK's leading technology innovation
and research centre for offshore
renewable energy.

- Back a Supply Chain
Accelerator programme

Prosperity

@ Energy

Connecting renewable energy projects with
investment to create opportunity.

S

Port of Milford Haven

The UK’s largest energy port.

D aworld leading truly
cluster befitting the societal needs for 2030,
2040, 2050 and beyond.

RWE

RWE is the largest power producer in

Wales and the country’s number one
renewable energy generator, with over
3GW of capacity. RWE's flagship Pembroke
Power Station hosts the Pembroke Net Zero
Centre, looking at future decarbonisation

»N Cyngor Sir Penfro
M Pembrokeshire County Council

a critical national i e site with
the capacity to supply 10% of the UK's
power demand.

County Council will use
all levers at our disposal to maximise
Pembrokeshire’s Economy and ensure
the aims of the Haven Waterway Future
Energy Cluster are met. This is essential
to continue Pembrokeshire's key place in
delivering 30% of the UK's energy, making
Pembrokeshire the UK Capital of Green
Energy and the bedrock for the UK's
hydrogen economy.

ities including hydrogen and
floating wind in the Celtic Sea.

o
Valero

Valero owns and operates Pembroke
Refinery in south-west Wales, which is

one of Europe’s largest and most complex
refineries, supporting over 1,000 jobs in
Pembrokeshire. A major supplier of retall,
commercial and aviation fuels, supported
by our investments in supply infrastructure
across the UK, Valero is also one of the
world's largest producers of renewable
liquid fuels




Enghraifft2 sykdudwrcynnaiyny diwydiant Canolfan Sero Net Penfro RWE
Buddsoddiad £3biliwnym Mhenfro:

U  Cynhyrchithydrogengwyrdd gan
gynnwysdatblyguelectroleiddiwrar
saflePenfroa datblyguffermydd
gwyntarnofiolary moryny Mor
Celtaidd Gwerth110 MWar gael
drwy electrolysis Hgwyrdd(erbyn
2026) agwerthhydat 1GW €rbyn
2030). Targedy DUyw 10 GWerbyn
2030)

U H2argyfercerbydaufflyd,
trafnidiaeth, diwydiant grid.

U DatgarboneiddidGorsaf. A $Bldfrq
gangynnwysdal astorio carbon.

U Dichonoldethydrogenfel tanwyddar
gyfercynhyrchuLJA S NJ

U Buddsoddiad £15biliwnganRWEyn

Y dyddiadtargedar gyferbod yn y DU. M_I

weithredol yw 2027. 2
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_Statkraf ¢ NB OA

Mae Hyananwyrdd¢ NJS Onkaklei ddatblyguganStatkraft sefcynhyrchydcynnl
adnewyddadwynwyafEwrop adymabrosiecthydrogengwyrddcyntafy cwmnii gaelei
gyhoeddiyny DU.

Gwaith electrolysis hydrogegwyrdd15MWi gynhyrchuair tunnello hydrogergwyrddy
dydd (Digoni redegbwsunigolamdros40,000 dilltiroedd, y S du@ &l& @fgitebi wneud350
o deithiaurhwngAbergwaura Chaerdydd

Byddhydrogengwyrddyn caelei ddefnyddioi bwerutrenaua € igfegar reilffyrddA Q NJ
gorllewino Abertawe agallaihefydbwerufflyd y cyngoro loriaucerbydaunwyddautrwm
(HGV) dysiaulleol, 3 & R& IQNgaludyythyrchudigono hydrogergwyrddi redegtua 170
o fysiaubob dydd, panfydd ynweithredol

OsbyddycaisO & y f f leeyfdighiugo & R Rowaitk: NR S A f ciynRyadit(ay15 mis, felly
I t saflefo@N&ynhyrchuhydrogengwyrdderbyn2026.

Project summary

O 15w

Hydrogen
electrolyser

O14.4m

Three wind turbines
up to of 150m
(to blade tip)

€ 15w

Ground mounted
solar arrays

0 4 1onNES

Hydrogen
storage

O 100%

Clean, carbon-free
hydrogen

O £73k

Per year based on
installed MW for a
Community Fund*
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Puma/Trafigura; Prosiectt iGwyrdd20 MW
Aberdaugleddau
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