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PosHYdon — Green Hydrogen on offshore
installation
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Reduce vessel
motions

Governing loads No need for ballast

from one direction Weathervaning compensation
function

Turbine yaw
Optimize limited to 30deg

structural design

Reduce mooring

Reduce the need for cost

mechanical and

support systems WTG faces the wind in
response to the
environment
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The challenge ahead
- creating fail-safe applications for non-professional users

Credit: @yvind Hagen — Equinor (Mongstad)

B 28. DNV#;. T X 2 RBIRFEA S R F PR

DNV A% § 2 AT B2 B £ 40 8 0 Jd & MY ek
Bl 4 A Bk T DI R R RR RS B R
BER S3IRTE > 3§ 20228 A S FARM A £ AT TR B e o

Testing flexible
burners for
NG+H2 blends

Due diligence of
blue ammonia
plant

Re-use of
infrastructure
> for CO2

Full scale
testing of H2 in
NG grids

Guidance on
blending of H2
in NG grids

National plan for
decarbonizing gas
networks in Australia

Certification /
QRA of storage
tanks

Risk mng for PoC
H2-fuelled mining
trucks + infrastructure

Rules for H2 and
NH3 as fuel in
shipping

Due diligence
of electrolysers

Minimal
infrastructure for
H2 in transport

Safety case for
heating in
buildings

Green ammonia
market study

Green H2 for L
grld balancing ﬂ
Techno—econom|c GHG footprint of
'f feaslblllty of wind + H2 LH2 production
'

Production

Transport, Distribution and Storage Utilization

[ Strategy support: Power company ] [ Strategy support: Norwegian Government ] [ Strategy support: Gas infrastructure company ]

DNV offers a wide range of both technical and business advisory services and, with broad expertise across the
energy and maritime industries, we are in a unique position to cover the whole hydrogen value chain.

5 DNV €2021 14 AUGUST 2023

DNV
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Putting our expertise to the test

DNV’s laboratories and test sites for the gas industry

ISO 17025 Accredited -

Gas analytlcal Iaboratory Fuel performance testing Technology Quallf cation Fuel Research

Laboratory and field analyses Fuel combustion behaviour and Multi-purpose test facilities for equipment Research and development for facilitating
measurement of oils and gaseous fuels performance testing for industrial, mobility
and domestic markets

testing and technology qualification the introduction of renewable fuels

— Y
Hydrogen testing

Materials qualifi catlon Flow Testlng and Callbratlon

Materials qualification and testing services High and medium pressure and equipment Full-scale hazardous trials in simulated
- including failure analyses testing and muitiphase and dry gas flow real-world environments. - Safety trainings hydrogen equipment and materials

Full-scale hazardous testing

Development and qualification of

meter testing and calibration

DNV ©2021 14 AUGUST 2023
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PRIRB O SH100%E F e & 2 E R OFRE Y R T BRI
z o I d P jiT4 22 The Institution of Gas Engineers and Managers (IGEM )
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£ ¥4 2 g it 1 ¥4 % “Reference Standard for low pressure hydrogen
utilisation” - ¥ p 2017+ iz £ > DNV¥ & ®Northern Gas Networks & 1%
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18 % H21 Network Innovation Competition Project -Safety & Integrityz* % °
Frtdrfe B G % 2R F p R Y 20 100% 5 & 8

Hy4Heat

DNV is working with BEIS on the Hy4Heat programme which aims to demonstrate how 100%
hydrogen can be safely delivered to domestic consumers. We are leading work package 2 which is

studying the required purity of hydrogen and whether colourant needs to be added to make the
flames visible. We are also working with IGEM on the development of hydrogen standards for the
industry. DNV has recently been awarded work package 7 which is an experimental study to
investigate how hydrogen leaks will disperse in homes and streets.

DNV’s role Project details

DNV will be using our purpose-built terrace of test properties at Spadeadam
known as HyStreet. These houses were built using DNV’s funds as part of our

commitment to invest 5% of our revenue in research and development. Customeng bepartmentionBusiness EneigyendiicustialStategy

Country  United Kingdom
Date 2018 - 2020
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£ “Non-metallic composite pipes for transportation of H2"2* % >
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Gohpirh Y DNVHIARF HEHE 2 5 kB HA 55
SRR R el £41 80 UG A R R AR Y

7 4% 2_ e 5 4rDNVGL-ST-F119 and API 15S for H2 applications) e

¥ a on Bt g B 2R G 0 DNV~ 7 In-Service Welding
onto Methane/Hydrogen Mixture Pipelines”2+ & » 4-4fi #* ¢ %‘J i PR
MU E b L PG AR SRRt ap L § M &0 2
B EEAER Y Ma FiEr BRI B R TR MG
BiEORERE FES U B Fla AT whd o N ERREEY Ak
ABOp AR R R ETHEZ PRI TR/ L 77 R
577 REF PR EE Y AT €ERT HDh "G 4o 4ok 2 P2
¥ %FB"#“'%I;E'?”J#F] BRERS o A DNVR 71 €8¢ i‘ﬁif;ﬁ]
B

—

¥ ":e/;q.,wrfrﬂpﬁfwﬁ’gmi R TR EL FEL 3 ORAET

GRS RRI Y F T RR AR R EF I ABRIIAT §F
mﬁ%" ,T'ﬁ #L}w|1/)g<‘$(1 }Z)kxﬁﬁjig%to
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—=h m %“;3«

H

ATCO M ‘a’
FORTIS BC SoCalGas NW Notural

- CHINA PETROLEUM PIPELINE ENGINEERING CO., LTD.

enaqgas
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\\II/, Gas
= Networks
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S wd Uven T nte Gl DNV

Bl 32. 48R & 5 S AP MR & 45 2 HYREADY B & f
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1 #% f# Magnus JohannesenzF 2 DNV RP-0584” Design, development and

operation of floating solar photovoltaic systems” 33\ sk 7 < 2 £ & p %

2 AL > Epedn b F 2 S B

B 33. %3 BEPDNVI 42 FF Magnus Johannesen3f 2 DNV RP-0584 %
_%?ﬁﬂ’ifﬁwﬁﬁﬁ%%@%ﬁhim°

DNV RP-0584 “Design, development and operation of floating solar
photovoltaic systems” (i%3;' € T KB F L FF)L 2 2 ZADNVLE X
BBt & B2+ 24 (Joint Industry Project, JIP)i * % > AR kp REEN
kT HaAAM AT I X F CEGF AW 340 s a5l Pk B
;U ¢~ % (component)# ik ki(system) K 3t~ BB~ FF - “ﬁ% &4
& P I B2 F RAR 2 (requirement) ~ 2 3 F 7% (recommendation) ~ 45 5|
(guideline) = 3%4p 3l 2 i * F B @ 4%

o ﬁ?}»iﬁ‘*ﬁ’ PN HE-K 3 (sheltered, in land water bodies) °
® T i (nearshore)/® 3 (7 A B I 2~3m 24 K 2 kg K T ) o

BB ARE A RETRE L R i@ FRN©
PREAAMBEEEE 2 R R TLAE D RPN P kB E
TR RN RHANS S AR T - PR ]
7 1 % Hs) =4.7m, Hsso=9.9me 4z M pt 4731 * o1 -

LEBDNV i 815 > d DNV 1 42 (7 47 2 DNV, 3% 45
BERFEIHRZ NESFLERY EAPMAEAR T4 22 F i pligiiy
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2| =Y 2.
BEE o oW 35
Participants business name Country ’ BayWare.
BayWar.e. AG Germany
EQUINOR ENERGY AS Norway equinor L
Iberdrola Renovables Energia Spain Oceans of Ene/'gy
Isigenere S.L Spain @ 1BERDROLA
Ocean Sun AS Norway - ‘! sy
Oceans of Energy B.V. Netherlands gt
Scotra Co., LTD Republic of Korea ‘
Sungrow FPV Sci. & Tech Co., LTD China .0 m
Third Pillar Solar Operating LLC us ISIGENERE " SCOTRA
Upsolar Floating Srl Italy ZIMMERMANN
Xfloat Ltd Israel UD,%.?,,GI 9,!:,, Lo
PV-Floating B.V. Germany 4 A
Xiamen Mibet New Energy Co., Ltd. China é‘ Lﬁ MIBET ENERGY
Accusolar Florida
Floating Solar B.V. Netherlands AccuS [a r
3% DNVE  23AUGUST 2023 ﬁ

Bl 35. %3 B S DNV IRIL T RIET % 3

2 Bl /H"piﬁz
RAL G RDNVE»p 52 A8 B &2 ABFF2 > 2 2% =2 %l



PREAPM R R R ?

TﬁiBﬁ&ﬂé@%*ﬁ?ﬁﬁ?ﬁ%ﬁﬁi%ﬁﬁﬂﬁﬂ’f&3
HoFeEr 250 4 ET*” Mo B HRILAE PREMIET 7oA LW
VR E R LR ERPER A L AN v RRREE
FRE-AFTHRERENEA LR BRI R IET AP F
FERO 3V BIREAE R Aeid 0 FONAL € H R R PFARR G
T EEHKE A %] REIE LB A4 ~ 1 E R ¥FE > drHydheat:t
%%iMW$&—@%®%%@%ﬁa&ﬁz@z#ﬁﬁgﬁ@
i

A OEARRF (P R) A £FF 7 IR Rra 9 AL
TEFARLEFHE LA PR ¢ frdd - R R a
TR TR e 4 KRB LI B2 & R
AR~ 2 R~ % 2 R R RATOR T DNV T BiF s £ R dude
F1FEREJIP) T B E2IR24B R KL F RIL 0B

Bz R P L AL Rk kY

RAE2IL (T E a0 1 %mﬁﬁfﬁ I A S A RE RS
¢ (4rISO~IEC~UNECE%)E % 4 #2185 p £ 45 Ly &
EDNVL & %% 2 % %?

PR AT RRIGREERE PR PR/ iR R A2
AEFUEFFYFEE2ZET o blded i ¥ EE B K IEY
PHR L FERHF Y ASMERIF g @ g & AR
¥ 24 * UNECERI34; v & =b2 8% &0 F o 2 4R F ISO
19880 % 7 & i 2 & -

RAE3. £ E R RRIT % B E 2R ARG DNV T 277
éﬁﬁﬁ~iﬂ~$£ﬁ‘fﬁ@#iiwwﬁﬁﬁﬂﬁﬂéﬁ?

?5ﬁiﬁ@“ﬁﬂ?%%%ﬁ%iﬁ@ﬁ%@,ﬁgﬁ%%%gg
FOMBERIFL ML X B AT R o AL CRFAE
AR BT F AR ANBTEE R AR RERE



3 AEETE

B 36.3%#% % &l A & £ DNV Global Solar® # § # * (Segment Leader)
Dr. Dana Olson & ¥°

=
(U'S)
~
\\\?{r

7> B > § 2 DNV Hydrogen and CCS 2 5} § # * (Global Lead)
Dr. Aarnes, Jorg% B[z & ¥
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Ao~ g Ak 3 % SolarDuckid % & 3
pHp 8% 24p
8 = lJzendoorn

) Eeps

SolarDuck =~ @ 52 >IR3 gl -k § HjirlF g L ie
EEI A FN ’5"54’)?*/ = % o SolarDuck =

- FEHo P

% - B RE A
3 j7 @ lJzendoorn i iT ei@ i b > 2021 # % 55558 % £ 5 64kW > & B
RELC T OE T RS EE 1‘;&51‘]&'» R % & % & ®(Bureau Veritas ©
FBV)eh2 Ik § blsk ¥ 17 R 2 7 K% SolarDuck 2 7 3+ % #-it -

W s 7 (A i*'i)?ii FAPIT AR B R nE R 0 2 KR F £ 0.5MWins

ﬂJ --Dk'

FERT REFERRREERF o ho 7 (RWEKF » £
£$€M%B%{§&mmmbﬁﬁﬁW%nmf%a: TR RO
Hollandse Kust Westz* & > "$ gLz ¢ EE L E R T L KR2.6
AT B o

(=) RnEH

1235 SolarDuck e i 3R 3P > FEiP[2023 1 2030% 4 gk & 7 H-crag
EEHE S BET6% > 12030F B ii%x%' B 25 E (X AT 5 W 862
B) A 2B ES Eh R ﬁr" B(4oB 38) AR B E
ﬁé%GWﬁ#%ﬁ%ﬁﬁjﬁ%ﬁ?%%Jo
ZaF P A e RN AW e E NIRRT B E o H K
320248 AL AR FZE 01 MW, 5 kd 708 MW, 2 + £ 1.7
MW, » @ 2026 % #- % j7 f§ & A< Hollandse Kust Westh 3% =5 MW, 2
Bl 3t FNELEHENY 258 22020# duE B

24
B
#3276 MW, > ¥ — * 5 > SolarDuck7 ** j7 #f Umuiden Ver ~ F # i ~ %
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*1']\7#’-‘%%%@5%%& BEER LN LTR LGRS
EArW A 30 PG 120288 B L T E ARG L AE200 MWy K
- S
NER

B S s U WSS, 7

MWp
sun 273
rich MWp 315 ?Aa?
= =
scarce 204
A Kb i e S,
MWp

Bl 38. IR F LT H R F E & 2(FH Kk SolarDuck f§ 3F)

SolarDuck ¥ % =King Eider;¥ ;' & § % 3t(4rB 39@) £ K+ %
- BEEHBEAENET S L T 64 kKW, 2 € )iﬁga’é.,%
Bt d 4B EI6m(S < )E = AT At A g = 4
W BETR T R 202182~ B ER 0 B ERT AR SR
% % B (BV)ak P 1433 F (Approval in principle » AiP) » ¥ @ JE {7 &% o
PR ¥ =25 > FZPTERINNEET EE G520kW, 0 kLK
PR "Merganser” RN BTk SL(4cB] 39(b)) 0 RS0 =
AT AR LR RRF T AR EARIRFEIBSm LT
F 177861 680 Wi 5k § fiike o P @ Merganser® 3 It i& {7 K 3, iR
LAY B (CFD)M 2 HEH 3w » %7 5 4 11 4 % (Delft
University of Technology) § # 45 #22 & ﬁ a*r“ ST Y Rk R X R
BRI TR LEFAT (Netherlands Organization
for Applied Scientific Research > f§ #2TNO)#| é‘ FOALA R T ’ AR i
Fr - RO B-RBREBEFETRRBE - wFT L2 AT R L*‘i’?’?ﬂ‘iii“

N
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%,J LN faiE ,%,LA\*% éﬁ;ﬁ_&%;’rbag%%,u/gﬁi A‘ﬁiiﬁ?" >4
GO AR BEREFY -

N
(a) King Eider i ;% & & % 5t (b) Merganser 7% 3% 36 ¢ % %t

B 39. SolarDuckik 2+ 2z ;%5 £ 7 % %77 % B
(F# Xk : SolarDuckf§ 3% )

iR 0 SolarDuckit 7k # 4 AU ETAE & 0 K
B A AT iR P 2 F)e PR 4 A ARk BT RS
- E<TI3Ims B LE<I3S5Sm-~ k4 E32mis i F EHE>30F o
Bk E S By F A RBRFNSE B ERFHEAZ AR R RS
oo E SRR R g g R Wﬂ*ﬁ»mﬁ FoEE it 3RS
lﬁw‘b TR ERE g BT L RE «ﬁ»r\ig%\m-%f?‘ o v‘,’;%‘»;'g‘i )
ER-S L A ?;F%*@?]t'iﬁw’ ¥ ‘@%J}E}% AN RS RER &
P FPL R H g A IR R ﬁ?"rﬁ KV E MR R > T A
'ﬁ“?ﬁ%&ﬁ—iﬁim%ﬁw“ﬁﬁw% CRE e R

LRPEL -

RS lﬁb

Rl

N

R ARG 0 o P AR AN AR R A
PREE B R  TE A RS S PR R
FEOAETL2FVIERGR o AP R S Bk
- RG WAL A e r (R RE T R E L § o
_I)f T

FHEE 2B HE T e iR

o 5
FERERG T 2WE R
; i B(AIS) ~ 2Tk x4 5 (GPS)E » A w AR
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b 4R EEA(CTV)E 7 F o A I0R 24 it % R § o
NHEEPREF ) FFF R EOT S LAV RS EY FO@R A

it 5

it E B LA FR gD A1 A B D T S

EopaEoad vEFYiEes 282 %a fi(Pop-Up Factory) snB i B 4 o

SolarDuck# 77 sU 3L A kT B 2T 2258 "~ SR A L 2 %3 B % 4
BRFTEF o E RS ERAFRIRE LTSI L

PR E RS PERR A FHAKERT HALS A

WRFD > FWKZ RRETRY BA PR EMGT o FRERE
P

¢

» QN0 +

&Q,ga.&ﬁﬁg:
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& SolarDuck 7* 4~ ¥+ 2 Rt A & 7 B & (74~ A {7 85+
Ao Pk b HE B LA ﬁﬂ36¥j,{‘;9éw Haoo HBHR

i%%%%ﬁ CRBASE R EHRR TR R IR B R
B 5 2 E o 4o 41%%%&1&?1%;};)@&;&;};? e N A -
TERTH S FHNETE 3% A FRL 2 ET R %i'b‘_%@a]ﬂ% £S
BRkg o@r2asx B d T4 B LSS Dk i fos B “%éﬁ#ﬂ
AR AR T RBIEDER KRG BATER N E B R DL
Hed o R EAOTE AT N E L A365L Y Bra % Kb 4
PLFE R X R RE T RIEY Bl 4 FRREE

s
\\

-

Jm

Name Chu Feng PingDong PingDong
Location 1 3 3
Type Wind & Solar Wind & Solar Solar only
Wind yearly output 2365 &30 MN/A
[GWh per year]
Solar yearly output 07 884 1804
[GWh per year]
Total yearly output 3072 1514 1804
[GWh per year]
Percentage solar 23% 58% 100%
(%]

B 41.SolarDuck4* ¥+ & 2 4F T 3 5 538 b it & < [F A

s
T
Tl
4
ﬂ\
i
,\m

d

RAL AR &0t ap A floating PV 8 2 3-8 & 5 0 2 MIF AR (7
AHEEFRT 54 00F 00 ERAF B ORL RAcR ?

ﬂ7‘

PROCHNWABEORF AL R A R g0 AR WA
%%ﬁﬁ%ﬁﬁﬁﬁﬁ’ég£®ﬁ@¢%ﬁﬁﬁ%?$%ﬁ%
EEN AT o2 s FRRI R ETEY P EP G BAT
BT T St A P ek g 73 Btk ffen ¢ § A0
o @ H 302020 e LonDamendy B s A ke Al L 1 fg A
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iﬁﬁ@*’“ﬂé§%ﬁ%ﬁﬁ%@~ﬁ
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b2t h6SkWH-B F R & % 0 R iE L R i
AT e B PO | BT O R

%‘?ﬁi}j’/ﬁl ﬁﬁ - :)i‘;ﬁgj’ ° ﬁikpa)?"ztf%‘mﬁ klh: E] *g_, 4\. IFB N "J E] ,}@_
FATFRSFHSTN 2R H LT AAARER Tk
£ &P TREMO2IBAFYIMWE X H 79 > gl L 27
PR £ B 3

Fiog
FHPEFRIBEE Y LG PRARLE S
g
m

G B AT P 2k 3t BTk R B R A5 2

AT ALK IR0 P S ik R o BT

Y Rk 2 P arRk o & * L35 (Catenary) - 0 5% BT‘ ;3

3% 424, SolarDuck & % 4rir s £ #i2 - # & 17 ?

% % : SolarDuck# 3 & % it

N I o MR- R %aii‘ii‘“’,;{{‘%_ o
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R /// SOLARDUCK.

B 43.SolarDuck® [} 5 23 B A L% o @ £ 723 4p i FilF
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= o~ FLe g Bk ML FlexiDAO

(-) A

FlexiDAO® - FUr @74 27 » Bl pad > T L {er 2 4=
2 GE A | pE/R Xt §F 0 ¥ EnergyTag§ iviE 2 4 R RE
E NN s B —%‘ vd FL7 Acciona’ X5 © ¢ £ Google

Vodafone » ?l;%&é#ﬁ A AR E %5%;#3‘ °
y

FlexiDAO i & & KfcpRix e 5 hciit T 5o 32T S+ F
HABH TR A R B S P % 2 TESE IR R A8 B
BE R RERR R AR R AR T L RS AR B
lﬁw; Bk R E '\%‘J‘-’?jﬁi#—%'gi’i@— 9"}#&@"% b /@m)@w ’f‘-"#ﬁ ‘%“sb e
w B

4 RE24/7 2 P E AT 4 1E 3R > FlexiDAO~ 3 24 1115 3 2
EnergyTags H = f & 737 2.4 B h/H M EZ (Granular Certificate >
GC) o #* #b > FlexiDAO#-#% - 4p B $LAF > 0 F A 4 A frie * eh2
PFif B SRS B X a3t £ o @ Ealyze'sn 4 1% > Ealyze#-3%
.2 & g3t § dicdh 5 FlexiDAO -

! Ealyze#icdp & S e E THREE T 4 o § o i fo iy -
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W3 2 S 5 g FCPPAR R B NS R
o R AR B AT R 2BT 0 ARE L AR R
i AT > F]MFlexiDAOZ = 1 T S BT Rk EZ 3 F iR
RBE A L AR iy FE L AR Rk R
SR TS % T T TR RECs# GO - FlexiDAOA 3
METADIDEHR KT PRI THETREP RN T %
OGS T RRF RARRAR S R R AR B KRG IR
A BRSSP LR ERIEoRD R P E Ry gl pEY R
P g % @t T 4 (CFE, Carbon Free Energy) @ 4™} iF % i¢ 7 Heineken -
NH>ERGTHEEEMNEHELAS 28T ARY P FHFpEROE
x h4cg F RRE > FP24/7 CFET M5 0s f2 47 3R 4L o ¥ -
# % 5 FIKEA > ¥7 Accionad 1T 3 2 2 2 3 B % > FlexiDAO 5 ¥
AERTREFR TN FHIKEASE E AR % o

FlexiDAO# 77 » B & iFen® & ¥ X 3 & i fid = 100%724/7
CFE> = % % %% i +60%~80% CFEp &> 4 F] & g e il 3 48
Je TR 45 o BldrdR S Py B b R4 F T 0 i S CFEL 07
ReEiRE o ARe e N HEE A R KRRk L > T ki £ CFE -

e R kg §824/TCFED A » W h g 4 3 Fdp g s > §
REED OB & &24/TCFE R N 3 H Y » 2 &3 S
¥ i % IE o FlexiDAOP w0 A& FL 9 27 Acciona s ¥ » & 3 Wp| & ¢
Energy Harbor & i o

P e mih @it 4 (Carbon Disclosure Project, CDP)R* £ p % & 2
T REIO0e R8> 3 R R4 F & > # R D* & 100%7@ * £ 2 5 ik
e ¥ A S.$224/7 CFE4p B i & > %] 24/7 CFE{ &£ # RE100{5 T &
{ &P F P IE o FlexiDAOL & PRIr £ _Rdicdpfc b e * R ~H T 2
TR S gy A 4 L8 DB P i (Registry) £ 170 3%
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£k p Registrysndicyp MzEM H KA R 4 ah o T/ EE 2 g i
BB 7k R AF & 4R 2 (portfolio) ¢ B4 H 3 #FRE100 ©

Data management service: collect, process, analyze and export
Whether it is annually, monthly or hourly, we can help you access and manage the data you need.

Data Collection Data Processing Data Analysis/Export

FlexiDAO can automate the collection of Data is ingested, cleaned and processed into Customers can use Flexidao's SaaS dashboards to analyse
granular “Scope 2" data on its clients’ relevant insights for decision making and reporting information or can export the data to their software platforms
behalf from different sources, or allow for to enable other use cases

manual upload.

ENERGY CONSUMPTION
! (hourly/monthly)

INPUT-AP! DASHBOARDS (SAAS) — “
1 ENERGY PRODUCTION i = -
%@ (hourly/monthly) ?jnlf FL=XIDAO
B
Data engine
% COZ EMISSIONS CUSTOMER'S
(hourly/monthly)
v UPLOADER SOFTWARE
DATA EXPORT OUTPUT-API  ——  gyyiRoNMENT
h  ENERGY ATTRIBUTE (automated)
. CERTIFICATE (EACs)
(annual/hourly) CSV/XLSX
DOWNLOADER — (manua
data exports,
FL=EXIDAO

] 44. FlexiDAOHH; & 17 IR+ (F 42 % & © FlexiDAOH 47)

FlexiDAO 4 8% 3 £ = % ¥ it 43 & & #B%Mﬁ%??w*%

B & TF > R g i Bk S endiedp OIRIR & B E 2 P F A 59
E%MMui%m@W$*%“&%ﬁ’iﬁ%&%ﬁ% 28
TOECFREPOREEZ 2T AT N L FAR

4

4"&

# % aeh
FR AT oo AR R PR A R T Lo e R T
SR PET G WTSOF ATHIE B H 5 R A SRR

Fh o w3

OBk AL 0 AT (5 L dzq ERO RS, S A I A oy = T g
-

BRI G AR TR T g

HRAL K P A HH LR Y EFCPOF hif R24/T2 PR ¥ £ 4 iR

v &  IKEAP # 22 Acciona & 1% » &g 7 # ¥4 7 (CPO)&F $24/7
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# R R AR AP RFET e 5 PREE S 2R

¥ ¥ 2 NDA - VUL 5 E
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Aofg-_,-k-a oy ©°

Bl 45.FlexiDAOA R & 4 BEF R E &R
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N~ g mFE W M L € Association of Issuing
Bodies (AIB)

pip:8225p

PRl R ERE
-) Hwrga

v R 3R 8 M 1 € (Association of Issuing Bodies » AIB) @ = =20
zﬁ,;ﬁ&g@mmﬁam@m%ﬁﬁﬁ&w%?%iﬁiﬁ’ii
fF w4 RIREP GO(Guarantees of Origin) g % ~ 4 {7 ~ i Bidr
TR T4l - BHRE M w A R IGE & S (Buropean Energy
Certificate System, EECS) o d *t & ¢ A W % > 25 - BER
BB R RIEE ks (EECS) 3% 5 2 B R 7ang 4 A 7P ¢ B
Mid ¢ R o 73 %% % &R(Domain Protocol) § R B« JF > R 7 >
TS E-E jﬁi”‘ %4 EECSit {7 -

AIBf F#2aaF W2 FahGOP > & & i W i AIBeid 13 7
= (AIBHub)i# (GO 5 2 o p e 535 ¢ A R p28Bw P W
FAFE " HHNEARF B RIAERM)AY F T FHE T Y
EHE TSSO Fefrts b ~ T4 22 % 31 ERMFFT A4 RrEp
(GO) iT- X3 AR AR T FHmo b paie §I18FF A Kd 4
Ffrdp B f T A FF MR ABEP GO B REF L 5 PR RH
e T FIR R ARG & et 33 R 3020198 118 B 4 AIBIE E 13 3
AR B H SL(EECS)§ MApM AR > S RE BN T AT %ﬁfr
548" ik GOk - R B 2P - AIB Hub>t2023# % - £ 2 4 7
3 fex AR F GOy B b o
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AIB e

AlIB: non-profit association founded in 2002
Now 28 countries connected (35 members)

Geographical scope: EU - EFTA - Energy Community

o b

Issuing Bodies have diverse roles: regulator, market
operator, TSO, ministry, power exchange etc.

N

31 AIB's current members issue electricity GOs

AN
= Almost half of AIB's members are also competent bodies . .c.vicatio
for the supervision of electricity disclosure

-2 18 AIB members assigned by their government for i

issuing GOs for gases - more to follow B Blectricity 150

B Electricity Regulator
Ulectricity Market operator
Blectricity Governmental agency
Blectricity Other

B rormal sopicant
Active cbserver
Awaitng

FI A\ Gas lssuing Body
Gas TSO

* < Gas Other

I.  EECS Rules: engaging into quality and harmonisation

Il. IT hub: enables GO transfer between national/regional
Domain registries

lil.  Peer reviews and audits www.aib-net.org

Bl 46. #F#W A 2 ¢ AIB> | R(FH Lk @ AIB)

BRET? RRFEPGOFIRIEF LR E 2 o 2 5 haiz R 4
(Renewable Energy Directive 2018/2001(EU)Art. 19)£2 &t i i Jh & 75 % st
& F(Guarantees of Origin related to energy - Guarantees of Origin for
Electricity BS EN 16325 : 2013+A1 : 2015)% B % ¢ -2018& 127 11p
ﬁW%gﬁﬂigﬁ#M%ﬁﬁﬁwﬁiﬁ%ﬁﬁ@MMMm@m
2018/2001 » 2%dp 4 2 = 7 BAB R 4 Rl * 4238 o U 5 2030 F R
EBARARER R P ARV B R4 PP Rt
FEFTTFHMELRNRT S TMARAEFE A F TR AR Bk
% e 4 “KF” UEEGBIINPRYE A GRS ERIFNE AR RS
SRR E T RRED ~ TR 2 A Lfeg P> 754 P
(TENER F S SERT & R IESINE TR E K F P

A4
-

P

FZdp P AENARREP(GO)F T F 2 2 Hri- H i Aek
BR S REBRCHEP LT EKE DN REY £ 4 A0 =
BRRA 1945 LB~ B P fozbsl il enil > 7 1 &z#ﬂ g &P
i%%éﬂiﬁ%ﬁ&ﬁoé&’ﬁﬁW@ﬁ%ﬁ%Ei“@ AT eh
& £ # GO o
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European Legislation nB ¥

B,

Renewable Energy Directive
2018/2001 (EU) Art. 19

II Guarantee of Origin II
Internal Energy Market Directive
2019/944 (EU) Annex 1.5

Bl 47. % B T 4 KREP GOFIR 2 R kiz(FH Kk  AIB)

£ 2 iv B dp 4 (Renewable Energy Directive » REDII) & % B i ik i
¥ > EN163258 gt % 4 B ¢ (CEN)#| % ¢h— 3 % » EN163258_49
¥ AIB EECSHR M #1508 » &gt ¢ 7 &£ 2 % > EN16325 5 5 41 hik
o2& GOk AT LK EHRE - BECSEF % 1 s E
EN163254 2 ¢t » B 3% GO % 5Lf st (7 enih i > 4o 48 -

Guarantees of origin AB

1. GOs are for
disclosure -
legislation

2. Reliable GO
system -
mandatory
standard

>3 Efficient and

reliable GO
system - voluntary
standard

VAV
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Transparency enhances empowered consumer choices AIB4

[Energy Carrier |

+ Electricity / Energy Gas / Hydrogen N R R
High-Efficiency Cogeneration

| Product |

; : e " )
GO/ Support Certificate / Target Certificate / Independent | High Efficiency Cogeneration Criterfon Mex? | Type of Gas
Crite e — ~See Foct Sheet
» Product name = If Yes, then also follawing felds are mandatory [ Whether Higher or Lower Calorific Value

[ Unique certificate number

| Lower Calorific Value |
| Production period (start and end dates) )

| Energy source Use of Heat

[ Type of installation

Primary Energy Savings

[Source-shares

[Preduction device info - toreport )

WP
[ identity and country of originating member - Absofute PES | GHG saving criteria met?* |
|Issue date 7 {(ZH(.FWS sssss [Calorific value * |
| Identity and country of relevant competent body 6 ‘EHH'USEGFQK category* ‘
| Purpose +Absolute }

+ Disclosure, Suppart andjor Target

[support received by type [Production Device Module(s) *

Fossil energy sources

*Description, capacity, date operational

r e
| Dissemination level

[ Face Value ‘ GHG Emissions ‘ ‘ Pre-Conversion support info * J
| Conversion Tag & Storage Tag = - ) [PurityofGas * |
[ Labelts) ¥ | NUCIA Sy ARy EorCes LC\:mpD:H\or‘Cr:lErmRﬁferEﬂ(e" |
[ Carban Footprint * ] ‘ Radioactive Waste ‘ [ Advanced Biofuel Criteria Met? * |
[Twmestamp * | L
[Production Device Module * | Legend: Wandstory information field

I

+
| Radioactive waste *Qpticnal information field

Bl 49.AIB IT Hubdic#h B 74438 p 0 % (F 4L %k : AIB)

ST R R HE GO % SLE_L 7 T 0L bk
2 mxé;ﬂih]mw RERRG B FMLALRY R AN R
i * GOKE{Tiedr2 FP ¢
J)flg\m?é‘rg)’?,ﬂt U o SESE S S ST S

SYR
s
Y
:\'.‘.:
&
i
£

:
=kt
H
=3



KP4 FiiGO» £ - ik L § GO - 2 EEECSY F % ap § 7 &
R N A

W R A& KR € R 4-GOF| T - TBGO’iE'J-_!i_ﬁ%]%fr@?]:".a‘%%
B REGHEALY I % fo @8l ke B9 B Gt U ~ T ) R

AKRIREIE P > 3 B RE L - REZRE R F e B RERG
- BUIERE i B A o N i EJ;,aéﬁJ&fri‘E'—«‘L@ﬁ

RS OF(A)TFER BT RE R
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GO Conversion Issuance Process

Identified challenges - Maintaining Unique Proof across conversion § . GATRACE
Renewable Gas Trade Centre in Eurape

®_

2. GO. 3. Match 4. Issue GOs for
1. Conversion Cancellation #cancelled GOs new energy

GO quality pre-conversion with Input carrier - copy
(Registry measurement data from
communication) /alue cancelled GOs

Communication between L Measurement, reporting Attribute Inheritance -

registries and verification processes, Automated data input?

S Gas - Methane

Electricity

B 50. AIBfE 32 GO i 3% chpt g

P eni 45 Jidg £ 2 REDIL> 2@ iT #) REDIII#-2 2% > 3% % i 0

NE AT e mE  BRIFER CAIBIE I G AB e 2P 7 €5 - K
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RED III¥ 378 p % B 8 5 4 AR ERF L o 8P E R FEd o7
B> 2p 4 EREDIIY B E 4 s TR enp M & _g s REDIII® 4¢
2R R(POR) A R GO R F MR R R ip s A Tk
RGP A 2 W B ko vRE KRR LY i
P el g 14 > 38 » RENBO(Renewable Fuel of Non-Biological Origin) %
LHEPETANBREZFMNPFEERE A ORE -

bad

e
N

Renewable Hydrogen for target accounting - RFNBO

- RFNBO = Renewable Fuel of Non-Biological Origin

- Criteria for Renewable H2 produced with Electricity from Grid:
» Bidding zone with >90 RES or GHG intensity <18 gCO2eq/M] and renewable PPA
+ Temporal correlation E - H2

= Calendar manth until 31 December 2029
One-hour from 1 January 2030

- Temporal correlation is fulfilled if RENBO is produced during a one-hour period where the clearing price of electricity resulting from single day-ahead market coupling in
the hnddmg zone, is lower or equal to EUR 20 per MWh

+ Geographical Correlation E - H2
RES-E under PPA and

- RES-E production from same bidding zene as H2 production or interconnected bidding zone with higher price

+ Additionality criteria (E production device < 36 months age, no fin. support)

Bl S1.LAIBf 3R 4 2 £ 4 k()& + 5 RFNBO™ %

CertifHy & Brp' 342 B € bt eh— B AR FH - % 0L 4
i@i}%zﬁ?%ﬁo%%ﬁ%i a J»E* &gt e #15313“1‘?’*1‘*’#??&% (AR

W vt e MR (e B TR H K B E N E CAIBE CertifHy: & %
= r;.bﬁ;:ﬁn@ A2 AT g*‘;?%%ﬁ? all? =, Certinyﬁz’ R T
(mass balancing)sp B2 & © ¥ FR FAIBR = 5 R8> % o
CertifHyz: = 7 — B & ApB P ZApB H T & > # 47 %C R 2 R eIk o
EHAPME R - BT e 3 AL F 2 APM e R
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CertifHy AIB A

,‘ Certif CertifHy aims to develop the 1% European-wide Green and Low Carbon
\tv-! -€ril Hy hydrogen GO scheme

2016

2017

Phase 1 Phase 2 Phase 3

Define a widely acceptable o Set-up a hydrogen GO Stakeholder Prepare EU wide deployment:
definition of green hydrogen platform Implement Scheme:
# Gas Scheme Group of AlB
. z Voluntary Issuing Body
Determine how to design e _ . . =
and implement a robust EU Biale. the schems design # Expand Stakeholder Forum
wide GO scheme ensuring it can be the main route with WG on Issuing Bodies

to guarantee the origin of green &
low carbon hydrogen across EU

Affiliated partners: Member States
D roran o"""‘“ ;:‘/ o Run a pilot scheme to test the
od d desi
colruyt™  Oshell m‘f’;’g’; propRiecaesn oExr:mr!d 'rlom GOs to RFNBO
AREVA H,Geon "“EDF certification
» 3
" Vs o Identify actions which need to be
mmﬂ po—— THE LINDE GROUP undertaken after the completion
3 f the study to achieve an EU
. uni_ eWv &
Per omv wide deployment of the scheme

B 52. AIBE CertifHy?* % % = F¢ L en g i35 i

#& &+ o ik 115 # (Energy Attribute Certificate) 3 4% ¢ i® 5 P
#ACBAM > w £ 4 it s WX R#EP REGATRACE: F i & §
L8 BT $5 3R (PPAs) o fe H 4 Bt p
HER - L |22 L3R RERERLE T FL 7 Leanplom
T ALY o RGOS Enfichpie (T 0 Ligs g2 iEa- B
LARIEE S B R RS S S I & B R M L RS S
Bt F ol RiRodonrd b 45T EE o i;rf@;i b H % ? g
HEU ETS® b 4 & TARREH E S5 F > KA

A Katrien Verwimp:a 5 & /2 I i

‘9
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TR R4 FTEE NP IFHCBAMS #48 Bl 2 Bk F R
AP T eI AT o
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RN Ae P & 5 - B3 E s (Issuing Body) » A4 AIB3R 4 & &5 oo
AR E G R R R AR Ml s FR? BR D
Bl 7 FE 3 ¥ e = 5 - B3 FE P (Issuing Body)4e &7 ' B 72

vRCERE S EROEFREB L SRR R IR RE s
e Flpt o IR PR SR 2 2 FRIARN Z R
% 4 5 A% (European Economic Area) ~ 7k § fr#i= ~ i B F 8
(Energy Community » % B fr &k > B 73 & B 2r3 P ehif 5y - £ 2
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BAIR LT R AR & 3 | R RILEE R A - B
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PR SELRAAME moth e idnd A RREHA
Er M ¢ s - BRABPT AR # @I E o R
SRR ACE B EAME AT E o

#* A2 AIBE ZF 7 BB # 2% 2 % 4 % (European Union Emission
Trading Scheme » EU ETS)&_F 7 B %?

v % AIBe f i f 2 £EUETS e 8 A 4p b % 420 4 > 322X 5 B 48
I3 WEGT e R R AAB S PP TSP FART
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¥ # % 0P 1 i 3% (physical connections) ~ B & * f7 (mass
balancing) ~ ¥ % f {4 (deliverability)4p B P #&:& 7 +2 & & i gio
GOk Seezk 3P| P F 7 & F5ip- B ke v U T e

SN s e B R N (F o

HA3. FHEFRAER AW ETEFERFLFEOTELY

¥R A p w2 UMWhkiEFERIE > 28 - Bix
ehs 0 g 5 B # (Bnergy-based) A T B ehS A - B F

BN BARLBGG AR R0 MWh H = o

H#A4. ¥ CBAMA 2 > RBEED B - AT R EP D
SRR - fAFER 1R 7
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"ROPEG IR BME A% § (Hydrogen Europe) i 5% & 3
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CertifHy /n .4 %P 4 f § F 2+ d HINICIOZ ¥ 50— B 3E p 3+
3]0 &4 #2023 & Q3R 4-CertifHy#-72 L § - B35 p A ¥ - 7
P ARARBL LT NEFFEFRB AP A W 2P d 84
s = » Matthieu Boisson = 7 & 34 7 & » 4 {7 23k 2 ¥ CertifHya #

PR g L d i (efue)BE I L 0 & SRR F AR Y doim
REFE PSS B R NMEERGIED  FHET E Ao ¥
$oRmArk B d R EFREE T P2 d HINICIOR # 7 > %%
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BRI ETENRR AN MR RE B2 R E L 722

= EHd KAEPGO S~y Bk s A R8T
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FR L 2 i Rdn £ (REDID) Article 195782 8 3% ik 2 2.5 Bgod & f W
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Fuels Of Non-Biological Origin » RFNBO)# & ' ¢ 424 ~ 45 ~ 7 [} - %
§ & 2% b (e-kerosene) & o FIU HINICIO B # I 2= > — 53 4143 3
(Compliance Market) 3 41 * £ it g 0 p & o
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o e B0 0 @ CertifHy 2% 28 8 #(Issuing Body) 5 % & f (Auditor)
Ao F ren Bets o o CertifHy i % X REP EZE - % 2 | (Auditor)
1RARISOMR B (73 > P a0 F @ B~F 7 oo H4eTUV SUD -~ Bureau
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-+~ % 2Schunk Transit Systems= & & 7 5 = L
% 4
pH 89 28p

©oE AR L

(-) @4
Schunk Transit Systems GmbH (4 & #§ £ Schunk)Z% /& Schunk Group
PR 2IAAADT S BEFEER L L S BRI H D R L
Rreng Fefr h SfEid > %k o J R PR A R E RS

® FUEMEARSE

‘i fAER RPN DR T 5 (Pantograph) ~ % = #$ T % (Third
rail) ~ CFG(Carbon Fiber Grounding) % stfried #f§ B & & 5qc 4 3L
FRBE L 2R 00T 4 By -

® T B AR

_£

B2z =
Charger) » it * **j& 3 #
Tor i LT o R Fauan 4 oo gt A > Schunk 2 P L A A
(Smart Charging) f% ;& = % 07 F-4f %iﬁ » % 38 £ #T chroof-mounted

e § % %(Underbody ~ Pantograph ~ Depot
@

N
LH Pl ¥ mEAARE L FR

W

P
pantographsfrinverted pantographs & T 5 ;* B> T d ¥ L {7k
Fariest L pofpef R idd Ll %02 L agal < RMEE
/AT ET S A EREAT RS & o

# = & B Schunk Group£] = >* 1913 & » 12 4 Z Bk 5 Al £ 45w > 5
AR o P AR I B AT o S R R G B4
fsfw AT R BB A2 W RS F4ET 605 RIFF o 702020

& H A B E F120 %~ | 1 A #42i89,000 0 Schunk & B d = B
a B CIR A
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® Schunk Carbon TechnologyR /™ @ 2 AR/ F & ~ALit & 4 ~ g1t
FiepE E ol 30 L1 $48 > 40T 8~ S
R AR

® Weiss Technik$® ® © 2 & I 5 L8t {o g i F ATz & - % 30 p)

Efe g ARt ki e R o ol R CBR RS VR

® Schunk Sinter Metals3t F* @ 2 & £ b k0 £ chied 5 # 303%
22 ?%i% B g RS -
® Schunk Sonosystems 4 A A BB R ol %o

Pt A AR RPT R R T B ER

w

TE T LR R bt’%ﬁ 3 f@*i’%‘*ﬁ’f » o fe ﬁ_%‘: glix

T REH R FWA AR FERE TR
2 £ &5 P o jgd &= Schunk Transit Systems I; ¥ 38 fij & 5o 705 B &

Dr. Thomas Wittek s 24 % £ » 3 g L i F e H = Schunk Transit Systems
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ve rted

Underbody Ele:e.tri_c Vehicle
Charger Charging Systems

Bl 55.Schunk= # v § % % (Underbody ~ Pantograph - Depot Charger)

Hite
B ALE ARFRES Lk RS § AT rkd Schunk
B 2B IECHR B4 %1 frend e 78 B @ign i - 2#2 p
Bt LR AR KRR EEE LR > d T & B BT % # (Electric vehicle

supply equipment, EVSE) ~ p # 1& % 2% ¥ (Automatic Connection Devices,
ACD)-~ # #mif % % (Vehicle Coupler) F|EVR # & & ¥ 2 H L3 %8 2 1>
# (Positioning) » ¥ * = #f(Category) 7 1% % & °

Category 14- ] 561 ¢ #7184 > * 3 5 5 AC/DC/MW via/MCS
LTERF(VREIBHREMAN DL EE)AND BT rax g
fwAp B chp # 1 4p B4R % > 4olEC 61851-1/-23/-27 ~ IEC 62196-2/-3 ~ IEC
63379 ~ ISO 5474-2/-3/-5% o @ v T p & T AP MR R & A ] 2o
e R s AR MIEC 61851-23¢ A 2k B L& > A A FP B fod] T
CNS 15511-23 & @ #m @ $ 30 L § k%% CNS 155114p B % 552 o

2
B

=
i
=3

r

Category 24rB] 56 ¢ #7284 » Schunk*r4 » “DC% F & i »

_—
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WFREND R A E N E 2 TR @R g § % (Pantograph
FAH/TEALE D 5 E) 4eIEC61851-23-1~ISO 15118-20~EN 50696/IEC
63407 ~ ISO 5474-3 ~ 1ISO 15118-20% - (IEC 61851-23-1 : Electric vehicle

conductive charging system - Part 23-1: DC Charging with an automatic
connection system ; EN 50696/IEC 63407 : Conductive charging of electric

vehicles - Contact interface for automated connection device (ACD) ; ISO
5474-3 : Electrically propelled road vehicles — Functional requirements and
safety requirements for power transfer — Part 3: DC power transfer ; ISO
15118-20 : Road vehicles - Vehicle to grid communication interface - Part

20: 2nd generation network layer and application layer requirements)

@ Category 34 56% ¢ #7304 » Pl 5 p #1 B% B ACD-U#
BT R BB AT ErHRE B T RG 2 W
A0 M 2. IEC 61851-1/-23/-26 ~ 22 & jwid g (T B j@p B 2 ISO 5474-2/-
3/-5% 0 @ B R S Ly dl S e v FH RS

International standards related to ACD (automated conductive charging).

EVSE ACD VEHICLE COUPLER EVACD EV POSITIONING
and COMMUNICATION
'O Moy
AV

o T
‘ s
el
| =l

Category 2

Category 3

Upﬁr

— -4 | |
[ acoc ‘] IEC 61851-1/-23' | | IEC62196-20r-3 | | iso s47d-2/=37)
— —— IEc61851-27 || 150.5474-5 TBD,
[ MW via ,mCS” \‘I fECe18s1233 | || IEC 63379 ] [(Sosa7asmesy]
o s I _— = =
{ Dc | T EN 50696 / IEC 63407 1505474-3 150 15118-20
| ) [(somsie20 | |
[ Ac.oc _||| JEC 61851-1/-23 |I| IEC 6185126 H| T80, 1'[ 150/5474-5 || [Csosa7a2/37]| [ T8D |
o
(o] o
- 2 >
| (o) = ACD-U
oe o
=l J E’o oo connector
e - Q) TBD
via ,MC5* | f.-g‘_:_,é, 8 o]
5
e (@
eference source; . \Schunk Group\STS-W - Engineering\Normen\Normengremien\IEC TC235C H PI53407\2022\20221012 ACD standardizatian groups S, pe =
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HL L g % B (EV Conductive Charging System) s 71 » IEC 61851-23 &

i

Bon w2 B ¥ W% R % ¥ % %% (Final Draft International
Standard, FDIS)**2023# 6" = = » IEC 61851-23-1#->+2023# 10 *? &7
B B AR X kR L 2 37 (FDIS reworked) % - @ 4 i A0t i * 4]
o K- L B EATIEC 61851-23-114 2 EN 50696/IEC 63407 2. i3 37 {577 »
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TER O LR- AT ELBET 2 RRRET L SR
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5.1 ACD-P Electric Vehicle ACD Busses
lnternatlonal standards related to ACD (automated conductlve charging)

ies Electric vehicle conductive charging system

DC electric vehicle supply equipment (FDIS expected July 2023)

DC Charging with an automatic connection system. (FDIS reworked Okt 2023)
£ Conductive charging of electric vehicles
- Contact interface for automated connection device (ACD)
1:3 Electrically propelled road vehicles - Functional requirements and safety requirements
ransfer - Part 3: DC power transfer (DIS 06-2022 commenting in discussion)
20 Road vehicles — Vehicle to grid communication interface

- 2nd generation network layer and application layer requirements

3105|Electric Vehicle Power Transfer System Using Conductive Automated Connection Devices (main part)
(Jan 2020 wurde durch Version Mai 2023 ersetzt)

- Using ACD ... Mounted Pantograph (Cross-Rail) Connection (update Mai 2023)

- Using ACD ... Vehicle-Mounted Pantograph (Bus-Up) (update Mai 2023)

- Using ACD ... Enclosed Pin and Socket. Connection
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L — ¥ ZPyertollano® # it A E 3 B
PH 8 287

8L @317 F I ¥ (Ciudad Real)

-) H=g4s
37 Eb g 4 B B(berdrola) i 23 B H - kg 4 o
P AAEITOE L 0 p R ADKA F R AT T30 kx4 R R
iﬁ%%%’ﬁéﬁﬂﬁﬁ&?%%ﬁ%&ﬁ%ﬁoﬁﬁ&£$#4ﬁ
REE 5 B E40GW o P A2025E 23 A R EE BT
SOGW » b Hcnf B S 6 o Dberdrolafe 23R A iE ¢ A h B %
B E14GW 27 hh HE35GW B3P 353 % #4825
GW 2021 +# *t 4 % = * Iberdrola Renewables > #%73 = & & # it mf?ﬁ]l‘} ’
At B B FAZEISGWa gk 4 > T A HE B R
AW Erg 2R RHL -

GREEN HYDROGEN AT IBERDROLA

Iberdrola World Leader on Renewable Energy

(4 Iberdrola

o/
Onshore Wind ﬂl
nln

Installed Capaocity

Installed Capacity  Pipeline 2025

)57 GW 51 GW

Installed Capacity
8722 MW -g w »! Solar PV
Installed Capacity l

Installed Capacity Pipsline 2025
499 GWA

Installed Capa
'... ‘ Offshore Wind &
Installed Capacity Installed Capacity Pipsline 2025
1232 MW 37 ow
Hydro
Installed Capacity  Pipeline 2025
Installad Capacity
@ 141GW 02GW
4733MW
Installed Capaclty
1338 MW Batteries
38 MW
Installed Capacity  Pipeline 2025
5 - 02GW 07 GW
((‘ A diversified portfolio of +41 GW (wind, solar, hydro...) -
o5 (M 0N
S g entasoad i (Hy 8 93

B 64 BT FR2RE LR IRG R
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Iberdrola % & ¥19 § & # iﬁ*(Ciudad Real) Puertollano i #3 i i&
FRMER A1 ¥ LA N REE fo I 8RS aRiTFertiberia®T h &
57 Rl @ * > Fertiberia#é-4 3+ -k fe S lberdrolaz: % % & By > Ty A2 ®Weh
10%4 /& % Fertiberia* *?ﬁfi% 4 &> HepE S g Buig * o Puertollano
WE a4 )@ B FIPFUT > S enT RLEEHL L
BB S NI RS EE HEER T LS d R ANk
LR e R F h 0 £ 1945* ? kK ¥ = Fertiberiafz § o

A ERE - FFET2022E B A H D 1I00MW X B £ T i 8
R ASMW -~ 2% 78 2 20MWhenig it & %% 20MW R j2f e » &
A 360 T E & BT 4 A F 230009 & ?‘—n’;’ﬁi £ ¥ 7> 48,000
MR F PR 0 B PR ECDB g B2025E 1 0 0 K 20MW R fE
¥~ W200MW -

N\

GREEN HYDROGEN AT IBERDROLA
Green H2 Project for Fertilizers % aam

Europe's largest electrolyser built in 2022 in Puertollano with 20 MW capacity
ON-SITE
Production

« Location: Fertilizers plant in Puertollano (Ciudad Real)

Fertibéria

+ Green hydrogen industrial scale production facility to —
produce green ammonia and fertilizers at Fertiberia's plant |

+ Decarbonisation of the agricultural sector
+ €150 M investment

« 15t Phase operational in 2022: 20 MW to produce up to
3,000 t/year of green H2

« Photovoltaic Plant: 100 MW with bifacial panels and annual
output of 156 GWh. In addition, there is a 5 MW lithium-ion
battery system with storage capacity of 20 MWh

+ 2" Phase: 200 MW in 2025

«

B 65.Iberdrola f§ 38 Puertollanof # st Rl & B i 4
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B 66 -~ AENOR:W#H# 2

2oaFLy % B ing gt ¢ (Spanish Association for Standardisation and Certification) #1986
Erda Baod A Lari) REREUNE, 12 gﬁg;ﬁ’i%\AENOR o UNEE_& 517 £ /% eh
4 0 @ AENOREUNES+ = & -
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international collaboration

AeH2 mainlains collaboralion and cooperalion relalions with international organizalions, intending to know [he slate of it of hydrogen lect in different parls of the
world and transmil good practices lo our pariners, and pi the ir ion of these lect

ies in Spain. In addition, it seeks lo promole opportunities for commercial
cooperalion in the hydrogen seclor with other countries.

Al present, internationalizalion is of special relevance and is an excellent way lo improve the compelitiveness and posilioning of AeH2 members. As a resull, part of AeH2's

efforts are focused on increasing business opportunities and implementing new initiatives internationally. Currently, AeH2 maintains international cooperation relations with the
following countries and entities:

- International cooperation efforts are translated into the

'&l ﬁ l l L - . L [ — organization of workshops, trade missions, and other

nnnnnnnn R activities that promote the presentation and contact of

(H _/ :’::::,z‘;. e By N @ H2% P 3
national entities (and Initiatives) with other international
f — i} @R
o (o I oy = 1D 3= s,
. = ::"“ Hydrog T —
@“’0 45 E e, 2 jMéxico $ @ N e w Europé Ko Alkce
20 e asrrren| B — g
Ri. - T EHA
& = "™ Qe
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