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Eg;%ﬁ 0.1t/d 5t/d 250037 F5 % zf’f’zgo-_f_gi/zﬂ;* 2500375 % 3606,/ 4
Lk LA 20 R¥k 32ASA¥k 20A A%
™ 770t/d 1000t/d R toted) ((Uiﬁm_tiu ohis (s)ag—jsekm 22. SR/

BEBRIR: KRURRBICAVRRBKRRT T SAF I OBEICOV T, AW IESHRA

Suiso Frontier E RIGIFERZXEFIL, BEFTHNEEEZELR M. 2022 F 1 8, E
FMIHBE, Suiso Frontier 7 AFI W &AL, FIEREMREATRK, KARIMF RAL. H
WAIEY, YRS~V RR. JIIGE THiT, 2 2030 £REENZHIEERS
A AT4T .

(2) BiLAENEHAE (LOHC) B’k

MCH (REIR2 ) BRAEBRNNENEGR A . BRIINEHELNBINIES T RERER
Skt MCH. Z. N-ZE MK, “REREE. MCH £EBEEETE2RS. MEFTEX,
BEX Y () TARESMMER MCH, s THREEDNENE R . R LA MCH
ERENHE, TUBEEREHE MIA RS, X3 MCH AFMES (O MCH 24
REMRE). ARXFWRET, Gl GBIERPMRK RIS SR EH.

HAMX3E#EZTETF MCHRSERE. 20194 11 B, XGRNE®I] Fik, 2020 f£1E
XRABE. SSECHNE BYECFER MFEMREREL I MCH. MCH BN B Lz
BEFIAA, HIEHEETI, BRERBREMPER.

MCH iy = =R R AEEBIRKA , BIERE F MCH FE 1Y #E B 17 5K 1A 3 35%40%. MCH L%
NEFTIZREEFRE, BEFMCHAELITZ ., ATRSHEMEXKLA, ENEOS F
RTEHEE™ MCH WIZ. ZIZXHEVEES, MARENEERUERE, —$F
7K FI RSk B HIE MCH. Itb5h, R AEHE KZE N A R Akihiko Fukunaga ##%
I — D BAAF/NAK I B EE R R (SOFC) B M MCH %5,

) &
AAMDFHFNSIEETZEUAR IR K. 2020 F, DRFAEMMFEM T AT &1, BHEA&R
TR AR R 2022 5, IDRFM SFUO R EA T QA ART THAEMERE N~ &

INIE. 2023 5, HAEMEEXEREDE, SOFEHEBERE - & - FHS BT 2K,
WHERTHELEEESR . EFaMBERBRHIL.

BANEZRERE, REBNNREME. SLEESEFTHRL, BETRSE-33CAUR
i, BRAFEFRIRELEREZZED 60%HE. N FEZEMIZETE, 10000km 1 {15 A
RRAF LSS 260 T/t & (L9 1.46 ;t/kg H2). BARAEGE, EHE. REFT MK AK
Bie. ZEREISE. 5H. BEIRT, £ 10000km BEET, MEIHEEHESHNR A KA R
17 Jt/kg H2,

Zg/ﬂﬂIE?fﬁEﬁM% www.ipoipo.cnj_
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B3k 15: 10000km Bz =M AT REF XL (Ju/kg Hz)

. nElE EW o BME/SK
25
20 A
15 A

10

e = EeDE=g

BELRIR: WK BRTE-EMERARSEFNENT (R, MEH, 7%, B8, XB, BEH, 285 . OViESHARR

MERBHRERZREABTAEY, KRESESEASNEERE. REPower EU HLLIH O
91000 FIEES A, Mit{HE 40% 2 UEREZMITEMNEERD, EXTBIER.
B 16: 2REBRERZRAE

@ Ammonia @ Synthetic hydrocarbons
© Liquefied hydrogen Gaseous hydrogen
® LOHC @ Unknown

Argentina

Ireland

United States

" United Arab Emirates

Namibia

Canada

Oman

BRIRIR: |EA, AW ISR

AR, RE. LOHC #iTizk, BMARSHZANREE TEAEEAS. E2F—MFLE
AEEER. SRSHE—MARE LM, 2REMN~EL 2.53 20, Hd 8 B L £/
FRTEFKRE. IRAEZEANRENHE, MERAA MR, W AT
‘S5 NER. IMERT, ENZTRERBEFSELT . B, FEtLEMRREE
BERBELEIER, MMEEREN KA.

174 Esasmligs BrdAEd@ www.ipoipo.cn



http://ipoipo.cn/

ﬁ ASRE
B S 20245 45 22 A

Bl 17: TERE-SHRIREA, MILIEAIT SEMEE OS89 AR F RO £

., 1000
T
=
E 800
g @ Production
600 OTransport
mConversion
400 O Re-conversion
200
0

Domestic Delivery  Delivery
production from North from Latin
Africa America

BHRRIE: 1EA, AR IESHRR
(Z) FREBNSSEEZR: UKMAHE RS
TEFEZF, BHREANBRAFRE—EMRALEE, RENERENRME. 108 K

TR dEIE. PR, MAMULIRROREFERA. LR XEBRNFENX BRI,
BERAXEFES; mitiE. PRBXBFEMNLRIR, BERAXRES.

B 18: BUNBEMEEESHRIR
= o e
CAPEX/OPEX variations b Ay et
Solar PV 0% (base] 3-‘« i Frmmm—————— Ml
' VT
Onshore wind s ¢ el
— Eiﬁ > 4 : :B’]/E 1
AL T
Electrolysis 0% & I
v )
..... a
Weighted average cost of capital :
base, --------‘I
=l -
Map parameters
® Levelisedcostof hydrogen ~ B e e = -
1 She ] i L Femmmmm- =
an and are varied rels : ' 5 f,y FF)’.F‘ H
VRGN e i '
v RAEEE o : (8 |
1 1 I ' 1
| - !
=il i ! '
1 D e i A i
ﬁ ] 1 v
; 1 A ~
U 1
- s 4
Levelised cost of hydrogen (USD/kg)

[ ___———aaa— | s

BRRE: EA, ARESHRT

Zg/ﬂﬂIE?fﬁEﬁM% www.ipoipo.cnj_
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E#% 19: RMFEMAT, KR KEBHELLH)

CAPEX/OPEX variations

2 oy
Solar PV 0% (base) B 3%’
,. .,

|

Onshore wind 0% (base)
C—

Electrolysis 0% (base)
—

Weighted average cost of capital

6% (base)

—_—9

Map parameters

(O Levelised cost of hydrogen
| @ Share of PV capacity

'
.
', :
»
x
LM B
g & -
PV capacity share (%)
E = )
! ox 100%
e m L

BRISRE: 1EA, BRESHR

A TIEAATASHE 2000 HHER S5 NER, BUNRK T RANESEENSE . KM E R
IEMLT 6 FERME I .

® R A (LIEFMEIRL): KMILIEMBRFEIME HREERKEE, SHERLEXR
M. BMMEFENSSHTR, FREBEEE.

® LB (BRMILIL): EEEET . S ZENEE. ERRFMEBET 24
REWERNESBCIHATTE M.

o £ C (usZ%k): FEFMAALEMNENGEISE, FEEIMBE . AR EEBER.
® A D (ERMKTMEL): FAFTE. RANEBRES, HFEEEE.

® HAWE (RERMAMEKZL): SSMNBEIMER ZBIRMFAIE. DRI 95 7.
Hrg ke B H Ak 2 PR

* MERMETEEMLE. WNESEMRRNZL, HEEERER K.
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MINMETALS SECURITIES

Bl 20: BUNSEHEIZRMSE

Nordic Hydrogen

- —--' F]:—Mlne Wn H;pp.o [

45 =
= t _/ Green Octopus Mnloldcmu:ﬂund l
= e :
="\ ' CzechGerman Hydrogen

e L

HySoW (Hydrogen o !
South-West corridor) g _? | H2 Backbone WAG
B - AN \(| .+ Ponta Wost L E
CelZa \\, H2 Readiness of the | Part of Sout2 comidar
(Colorico- Y TAG pipeline system \ S -
Zamora) \Q Part of South2 & \
Part of H2Med S SunsHyne corridors Slovenian Hydrogen
cormoor 3 Backbone~Central
\ Region
Q el N
% ) I\ ‘ ; L GR/BG H2 N
\ \ hhmomn
1\ . 1 J
&K B |\ F BorMar LEE A
Part of H2Med corridor
[ Portugusse q’ a4 o~
Hydrogen Backbone [ ish Hyd  Backt ’ W&Sﬂmﬂm

#HISRGE: European hydrogen backbone, FAIESFZRFT

R T 17 RAMR TR IA 800~1430 Z BT . BRI EHRASTEE R KEL) 5000 2 km.o R
SFE 2025-2031 33t A 31060km HI S S &iH - 5 2040 FRUM S & i 24 F 53000km,
Hp 40%2#EEaEEH, 0% RERARRTEENRE. SEES 22N BIRKAR
£y 180~440 FER/km, SIREFRITIAE] 800~1430 {ZBRIT, EEAEHMIREMA G KL
26%, EHEMREMAGL 74%.

Zg/ﬁﬂIE?fﬁﬁﬁM% www.ipoipo.cnj_
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hERH
Bk 21: MONESREETTIHETUN km (2025-2031) Bk 22: BONSEBEERIRRA (B AETkm)
25000 . 20T (36ET 48ET
19412
20000 7 i | Bl
6 |
15000 |
3 1
1
10000 4 I
3 |
|
5000 2869 2912 2695 1358 2 |
1159
B B :
- -
[i] 1
2025 2026 2027 2028 2029 2030 2031 o 5 b R = Farn
RRLSR3E: European hydrogen backbone, HFIF&MITAT #ARLSk;E: European hydrogen backbone, A IF&HIZET

ZE/ﬂﬁIE?%Eﬁ&I&TE% WWW.ipoipo.c nj_

#24E EHB (European Hydrogen Backbone) #tit, XiFFhE LEiE, & 100km FESIEZH K
A K#90.08~0.16 7/kg (0.011~0.021 Exyt/kg, LB 7.8). X &M, 100km p &
SIEH R A KL 0.13~0.25 5t/kg (0.017~0.032 Erjt/kg, SCEEL 7.8).

B 23: NEEHELARHERES (T/ko)

low high = medium
0.3
0.25
0.2
——
0.15
——
0.1
0.05
0
b EEIE R A B LEEIERRA

ZpIskiE: European hydrogen backbone, HHIF&MZRET

ROM 62 E BEERESHRABER FRE . |5/ LOHC 7% . DIMIEIREE 5], MIE
IFizkn 2 P LR AViEk BE BS K 2y 3000km, fi f 48-inch B 1Z% AL A K £9 0.4~0.5 LT /kg.
ZiRizhl AR, MIFBTEEEHESMBA KRR T 3 KTk, FHARKRMKANTT .
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B 24: EHIZHARRENRANSE (EIF-FEHERD

T
25 )
3 @ Production
B4 oTransport
3 mConversion
ORe-conversion

gl = £ ¢

89 = o o O

g3 c £ '

53 ‘® E

=4 32 <

05 g
Delivery from Delivery from
North Africa Latin America

BRISRIE: |EA, A IESMRAT

BERERTEERLZRN— KRBT MROH—#, PECEERAE[NITER SR,
BHEEZHWMATIERE. BRFESSEERREN400 22, AREENFEAERLESA, B8
MESEERZERTEEESN IV HEELK. 20234 6 B, MEEEFRIRL X (RRBRE
BERWEEFEE, HrETHPEEREEERRLNTE.

hE k%ﬂ*ﬁﬂ‘]%’i”iﬁﬁ&h?ﬁ-ﬂﬂﬁ BERVH. BRiPEARERTTTENSSEESR
231t 1850km, ERWHIKIPNEEMBEEL 1.7 F km. 2023 F, HEFH K ‘AERE”

WEBEREILE#RAAN CABERRAS ‘@8 —KW” ZEXLEEERY, REEFEESSKE

EREEEHAFTLENE. ‘BEAE B TARGTERKSZEMM, KR FIERT,

BEHE2K4A00ZRE, EHEEFEEX .. ANME. KEBNHESHEEE.

B3 25: HEGSEEIR R

53 TiH KE Bz witED WE iR E B ER
=l (km) (mm) (Mpa) (3 E/5E)
1 eH-HFEREE 32 325 4 4 Ak [SXES
2 BRE-KESSRGEREE 42 457 4 4.42 hak g2
B
3 FR-RPESEE 25 508 4 10 Ak (SEES
4  EITHAWEEEIRE 5.77 200 25 0.75 s [k
5 EM-SEESESEEIRE 1647 508 4 10 TBBRREIR AT A
6 LEZA-HRUAKKEE 3626 610 6.3 IEHA 10,1z Ak AR
B 50
7 flbRf-KXESEE 180 610 4 20 A A A
8 WRXE-8LaAgEEIE 2022 610 6.3 1HA 15,38 JKKBR¥A Bk,
50
9 SRE-IASKEEIR 197 508 4 12.7 Ik ATHE
10 BR-ELEaSKEEE 7365 610 6.3 35.8 KEROBR AR
Ing
11 BUa&S/cENATRE 7.8 - - 10 ARHRRER /
12 hEHEAEE ML 13000 610~1016 6.3 / H 5 B IES

2050
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13 JtREESAEEMAL 3022 457-813 4~6.3 / REM B UE
2040 £
14 sKROMEREEMAL 975  114.3-813 6.3 / SKROBEER Mx=E
2040 £

ARRIE: PEAEEER, BAIEFHAM

HHHPEEENSEARIEAMRAE 1 Tk UL, BERATEZE. HE 2015 FERL
TR EEERER AL 584 Hio/km, DlGE, FEEEHRENBELAEMAE 1T
kg ZHo

E%k 26: E@EBmEMRAMGT

mEEHIH JT/kg  WEBES Tkg = ESIFIE sT/kg  © HE#E Ttk

4.5
35

25

15
100 200 300 400 500 600 700 800 900

N

=

o

1000

BELRIR: ESEEAXNEFEN MR (BWE) , AT LSRR

ML, PENEEZERE A RS . Bl L EiES 100km FESIEH K A K2 0.08~0.16
t/kg, EFHE. RIMPAAXTERFAABNEENIZHER, FFHE 60%H K=< E MWL
&k, BRTEERRE. PECERNESEECHESE 10 M/FEUT, €%-5F8
SEHEAA 4 FM/E. fRGH SoutH2 Corridor T E €14 3300km, #MEIMIFIZH &L &%
400 FfE/5E, Central European Hydrogen Corridor (CEHC)4 K 1225km, #HiiX&%29 150 /5
/£ (144GWhid). EEMEMN IZHMEMZHAATRE WAE XM SRAEEX.
WA BT, KRFEETFARUCBEITHRERESNEE, RASBRATES
i8]

ZE/ﬂHIE?%Eﬁ&HE% WWW.ipoipo.c nj_
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B 27 EHBEMNISRIEEA. EH K48

12
—e— [ =150 km
- 10t L=250 km
E’ L=350 km
> 8t —e— =450 km
O .| =550 km
5
4}
S
4
B{_ 2 I >\\‘_\‘\~“
0 1 1 1 1 1 1
1.75 25 4.6 6.7 9 119  15.89

WX AAR/10% t-a

BRRIR: KESSSEEERNRARLDT SN CREk, B5, BE, RKE, R, BY) , BFIESHRM

FREHSERAMK, ARSEEBETUN ARG EE, ERNATESHE. FERNE
FRASEEKELET 11 75 km, FARRSBERRTURS HANEHRRSEM R,
MESSIERMA. UBELE 10%-20% 1M H, SREWAFRE 3.5%-7.6%; WK
SHEAEX 0.3-0.8 5T/km.

BRI RRASEEBELFITIE 20%EE . BRIE CHAARRSKREENSAHREBERY, X
REEERESILLFREET 3%, UM BRRARBE G KRANE 3%. 2023 FHER
HETERITRARASELEEERENE LXUREEELE 24%. HMEAKRE, 2HKEE
RIS ELLE—MREBIT 10%. LEIF=. Bt BiF. ABEFFEZEARATFNR KIS S
DA 1% 2% 4% 5%H 6% MAFIIWIAAEZ ELL/NT 10%HNRRASEE . RE
EXMAK. BEATHNRRSRABELN 2%, BEFEBATHE 10%.

Bl 28: RERRS[EESELLH

0.3
0
0.25 24%
0.2

0.15
10% 10%

0.1 6% - 155
N B e =

0
Q N Y
SENCEEY S GEFONEE E  R
\44' _5%5- @Q’ /@ %\0 §\'4>@
&® ' s g
&2 2

BELRIR: RASEEBEREMAARE S (BF, K4, BE, TES, BRT, UXW) . BAFIESHRR

BERRENERR T DTRABNAY. EEERFSHRRRASHNETBERAZR , YR
EHERFHRER.

® EHE: MMESSHMRET2FEER, HPERELARBERREERERANE
B4 ). BIEEH CGA-5.6 Hydrogen Pipeline System f #*EX, XASEHE

ZE/ﬂHIE?%Eﬁ&I&TE% WWW.ipoipo.c nj_
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BELLBHREATLULE 10% (BEMERST X52). FEME TR EN— KL AKX
SR N (AP1 SLACAPI 5LB . X42 1 X46) MAFE B MR %% BT ENR T 4Mpa,
BELHIREATLULE 20%. BT FEAKEEEAZRA X70 M X80 X WL E
t, BELEHSHRE 3% 2%.

® EHN: BOESVMKFET IS SENESEEFEBNXR. ATESTE
BN, BUOREGENFEX 3 BZHRNE[MN T REZ SERFRRSHENEET
K, EENEFNENRERREILRASSHA 1.74 FAEAIHEBNES L. £
M RN TEREESHREFAIEANBEONER, WREIATEEN EF M1
MBS E, WEHETMBNAOZERERES

& BRERE: HAOERET (101.325kpa, 0°C) SSHIZEH 0.089g/L, MRARSHE
EXR 0.717g/L. ESMARNEBEZLSTENILHIEREBRBES EMER
DEFHE, EMSHEMRYC IR IMESNARENER. WIRERBER
RUMEFEAFTERRNER. REANBRERERHBOREH, RAABEREXS.
BEFEMR. BN BT ESUEFFIR.

AREBENNHERREFLRIE. RASBETURATREMTUHNRRE. £
RAGUS, ERT 20%FRSBMZBELLEHT, BERRTERARIEPRIE R KK
KIEREMSBSHRMEERERMAL AR M. £, ERERE THH
EENRERB R AFTE 2022 £ 9 B INSEI 30%#5 ERIEBUERIZIT. (GHIT—5& 54 ¥k
FLEAHL, B 30%RIBERAT, SRS ZRAiEIR 1.8 Tl L.

RASBENEOREFE, THUER LNG EZ2AEKEF . SSHEAAFRIBEARL
ERARRM 13, Bt ERASSNERBARTRASN 113, RASBEFTEELF 1.

LRI EERRASHNSES, REEI LNG MRE 2022-2023 FE—EMNF, EENR
BERENFREFRE. BRIRRSRHENERR 2 Tk EE, RigERSH LF 20%,

FEESWART 0.8 7T/3273K (9.0 7T/kg) XTI REE KL 20 JT/kg HI A .

ZER 10 FRKZREEMARR 80% =GR T 7 jt/kg(1 E£T/kg) X— BIFHIAS L,
BAIREH, WASKRIAEFSEFM.

B 29: [ ERBOEES GULHEAK)

— ST N

3 —JtR Lo AdE

2.8 II

2.6

2.4

2.2 —

2 :

1.8

1.6

1.4

1.2

1
LYY IdITYIFNIBRIYYILIIIIZINBRRSYKY
QAT QQQQ 49 <0 QQQ Q@ QQQ Q900 0
N T T IO O O© O N~NMNMOWOOWOODHDDO O o ddANNMO <
A o o A A A A A Ao NN NN NN NN NN
OO0 0000000 O0ODODO0OO0OO0ODO0OO0OOOBOOOO OO O o
NNAJNANNACANNCANNNNNNNNNNNNNNQQQ

BRISRIE: wind, AAIESMRA

L =rrcues GIES oo I
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FHRAF
Faskh
JF L]
Fad

T AA
4 AA
Plageh
JnE

Nm3/h

h/a

m3/a

kgfa

FL

L kw
kwh/m3

k\x:-']’l ,f" a

HRY,|

115700| A A5 &%, A~

00| AT A
1346 w4 5 A
5.2

G7AE0000 & & &

1000|# A A& (A7)
1300|4718 Bk A
1300000 B & #4538 A

L/ kwh

ﬁ'ﬁ

¢

¢

Ny

Ny

¢

7 L/a

0.14
2

70
10

6

58
v5

2

et
20.81
8.18

12.63
6.05

SMA
AR A
B AR A
i
& 1A

4.34

1.85
0.73
1.12
.54
(.39

FRRR:

FA%R, AH ISR mNE

BAVAARERATHRE 10 T/kg HZELERE, UER LNG W ERCIMEF 4. IF
EHREREEES#HO NG, FEMEF. — ki, FEFNNMBRBZS TEH <.

PALNG 36, & 5 FFiMgh 4742 Timg, #73.4 /375 K. HESMEMRF1.14 T
ISZFK (127 Tkg) MREREREZERAEEF E. MZHXE, REREEE TR

10 7t/kg, BRLERE NG KA %

Bl 31: HEBRUERRSME

2%

o

9000
8000
7000
6000
5000
4000
3000
2000
1000

2013-12

2014-05
2014-10
2015-03
2015-08
2016-01
2016-06
2016-11

e TN R RS T/

2017-04
2017-09
2018-02
2018-07
2018-12

2019-05
2019-10

2020-03
2020-08
202101

2021-06
2021-11

2022-04
2022-09
2023-02
2023-07
2023-12

FRLRIE: wind,

A IESHRA

ZE/ﬂﬁIE%ﬁEﬁiHE% www.ipoipo.cnj_
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Bl 32: IWHIRE, RERAEE THE 105T/kg

g 68%| W it/ kewh
FEEEA Nm3/h 3000 ## A A (FK) | A/a 10
IF T ad i h/a 2000 4718 55 A 7 /a 150
FEF m3/a GO00000| B 5 245 5 A 7 st/a 10
kg/a 534000 F 5 B A 7 /a 6
P N F 7 1500 AL &% A 7 L/a 58
i & AR i/ kw 962) BFE AR A # iL/a 312
B W kwh,/m3 5.2
#HBF kwh/a 31200000 & & A # fa 546
5 3k Rk
SRR A 10.22 2.73
R, A 5.84 1.56
D BRRA 4.37 0.39
i\ 2.81 (.25
F it 1.57 0.12

FNAOR: SRR, BRSNS
(Z) BEBNEESSEH

HEEHEMNERARTHRE, EEEaRAsSRERA. Rk FEES. /J\m%li%, =
SRBENREETIR. UMK, EEEEENIESAEFABEERERES, HEY
¥eZEick, aH¥FE—M% 200KM LA .

HEXNEESSRYE, REERARERERFEERNEN . £20Mpa AT, —$ﬁ$$
RIZEEXNA 3002400 A7, AAKEHRESEEN 1%—2%. BEENNAS, S

B MRS, B AZE L THE. M 20Mpa 1 KF| 30Mpa, TR ASRBEY 64%0
HTHSHESHPNESTETRFET, FTAKRE SER PUEK 82%~93%. 1)1 200km
ABIER, BRI AFTLAM 9.6 jT/kg TREE 6.7 jt/kg. HEM Efifiz L 20MPa 5§ E S5 K
x, EE— 45MPa A £ ISR R AR o

B

SH

Bk 33: [EEENEA, HERNSEREERTT E%k 34: FEEENRA, BHMANEE TR

700 = 20Mpa H 30Mpa ==t==20Mpa === 30Mpa 50Mpa

600 20

500 459

400 15

300 10

200

100 °

0 0
S5EHE FRESMpal =, RETMpafl &2 50 100 150 200 250 300 350 400

BRIRIE: H2station, B IESMZAT BRI SEMEIRNEFEN MR (F%E) , AFESMRR

Zg/ﬂﬁIE%ﬁEﬁilﬂE% www.ipoipo.cnj_
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hERE
B 35 REMRKEEESH
) THER BUNEEE BHKAR BN () HWRAEEE FHehEke
(Mpa) (mm) () (kg)
1NEIRNESRE 20 559 2.135 11 347 32747
TEIBHER 20 715 3.71 7 413 34363
12 & | B4 20 591 2.585 12 458 30058
gz
8 & || BlppeT4 20 715 4.2 8 495 27207
T

BRRIR: PERZER, REESMRA

BESSHEZENRATHEIRZEMRNEMSE/MEY . RIE H2station Fit, 2023 4
R, EEMEHHE ST 921 &, HAigsh 724 £, @A 197 E. RI\EF 51T, 8= 2024
F2R, WECEMEY 474 E, HbEizEMSE— 3283 .

ik 36: SRMEURR % 37: SERFHEMANE

1000 5N mhE 20 mESNETE m FhE

800 00

1
1
600 g0
60
400 40
: |||| Sy |
| o

2016 2017 2018 2019 2020 2021 2022 2023

o

o

2016 2017 2018 2019 2020 2021 2022 2023
ZRlskIE: H2station, AHIEEMRAT BRIRIR: H2station, AFIEHMZRAT

B3k 38: HEMSHEE (HZF 2024.2)

&z, 39,
8%

BEMARIE
&, 152,
32%

fizE, 283,
60%

ERSRIR: S57%, A IESFRRM

RE IEA i, #ZE 2023 L34, 2RMRREMSERTHEN 7.8 K (6.3 HERAE
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Analyst Certification

The research analystis primarily responsible for the content of this report, in w hole or in part. The analyst has the Securities Investment Advisory
Certification granted by the Securities Association of China. Besides, the analystindependently and objectively issues this report holding a diligent
attitude. We hereby declare that (1) all the data used hereinis gathered fromlegitimate sources; (2) the researchis based on analyst’s professional
understanding, and accurately reflects his/her views; (3) the analyst has not been placed under any undue influence or intervention from a third
party in compiling this report; (4) there is no conflict of interest; (5) in case of ambiguity due to the translation of the report, the original versionin

Chinese shall prevalil.

Investment Rating Definitions

Therating criteriaof investment
recommendations

The ratings contained herein are classified
into company ratings and sector ratings
(unless otherwise stated). The rating
criteriais the relative market performance
betw een 6 and 12 months after the report’s
date of issue, i.e. based on the range of
rise and fall of the company's stock price
(or industry index) compared to the
benchmark index. Specifically, the CSI 300
Index is the benchmarkindex of the A-
share market. The Hang Seng Index is the
benchmark index of the HK market. The
NASDAQ Composite Index or the S&P 500
Index is the benchmarkindex of the U.S.
market.

Ratings Definitions
BUY Stock returnis expected to outperformthe benchmarkindex by
more than 20%;
ACCUMULATE Stock relative performance is expected to range betw een 5% and
20%;
Company HOLD Stock relative performance is expected to range betw een -10%
Ratings and 5%;
SELL Stock returnis expected to underperformthe benchmark index by
more than 10%;
No clear view of the stockrelative performance over the next 6
NOT RATED months.
Overall sector return is expected to outperformthe benchmark
POSTVE index by more than 10%;
Sector Overall sector expected relative performance ranges between -
Ratings NEUTRAL 10% and 10%;
CAUTIOUS Overall sector returnis expected to underperformthe benchmark

index by more than 10%.

General Disclaimer

Minmetals Securities Co., Ltd. (or “the company”) is licensed to carry on securities investment advisory business by the China Securities Regulatory
Commission. The Company w ill not deem any person as its client notw ithstanding his/her receipt of this report. The report is issued only under
permit of relevant law s and regulations, solely for the purpose of providing information. The report should not be used or considered as an offer or
the solicitation of an offer to sell, buy or subscribe for securities or other financial instruments. The information presented in the reportis under the
copyright of the company. Without the w ritten permission of the company, none of the institutions or individuals shall duplic ate, copy, or redistribute
any part of this report, in any form, to any other institutions or individuals. The party w ho quotes the report should contact the company directly to
request permission, specify the source as Equity Research Department of Minmetals Securities, and should not make any change to the information
in a manner contrary to the original intention. The party w ho re-publishes or forwards the research report or part of the report shall indicate the
issuer, the date of issue, and the risk of using the report. Otherw ise, the company w illreserve its right to taking legal action. If any other institution
(or “this institution”) redistributes this report, this institution w ill be solely responsible for its redistribution. The information, opinions, and inferences
herein only reflect the judgment of the company on the date of issue. Prices, values as well as the returns of securities or the underlying assets
herein may fluctuate. At different periods, the company may issue reports with inconsistent information, opinions, and inferences, and does not
guarantee the information contained herein is kept up to date. Meanw hile, the information contained herein is subjectto change w ithout any prior
notice. Investors should pay attention to the updates or modifications. The analystw rote the report based on principles of independence, objectiviy,
fairness, and prudence. Information contained herein w as obtained frompublicly available sources. How ever, the company makes no w arranty of
accuracy or completeness of information, and does not guarantee the information and recommendations contained do not change. The company
strives to be objective and fair in the report’s content. How ever, opinions, conclusions, and recommendations herein are only for reference, and do
not contain any certain judgments about the changes in the stock price or the market. Under no circumstance shall the information contained or
opinions expressed herein form investment recommendations to anyone. The company or analysts have no responsibility for any investment
decision based on this report. Neither the company, nor its employees, or affiliates shall guarantee any certain return, share any profits wih
investors, and be liable to any investors for any losses caused by use of the content herein. The company and its analysts, to the extent of ther
aw areness, have no conflict of interest which is required to be disclosed, or taken restrictive or silent measures by the law s with the stock evaluated

or recommended in this report.

Minmetals Securities Co. Ltd. 2019. All rights reserved.

Special Disclaimer

Permitted by law s, Minmetals Securities Co., Ltd. may hold and trade the securities of companies mentioned herein, and may provide or seek to

provide investment banking, financial consulting, financial products, and other financial services for these companies. Therefore, investors should
be aw are that Minmetals Securities Co., Ltd. or other related parties may have potential conflicts of interest which may affe ct the objectivity of the
report. Investors should not make investment decisions solely based on this report.
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