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FH R PR E RANTUT A 10 12rh /R, &G TFHILTAE P etk s, Bk, A
EFEIR T A B ARG LA, [RERR TR UGS A AT ER,
IR R B B R A By R, A RRECE SRR A S M) A .

A1 BATRAE (7wk)

A2 KT BRFTEARE (Frk)

BB 2124 (64%)

REBAH A
460 (14%)

Tl 7
708 (21%)

HLAFR K i)
50 (1%)
AR

Atk 3342

AN

T
P Lokl B 8
Tl Clan £ B 7Y R M)
AL il A ik 13000 7740 (59.5%)
2810 (84.1%)

450: 10500 (81%) il
% 4051 (31.2%)
2(#50%) R

A 585 (4.5%)
JLfl 2000 (15%) ’ G 2
530 (15.9%) P VL F-

600 (4.6%)
A Jfis
500 (4%) (0.2%)
A Rt

FTHRR: AR (REGEABAKRRZZEZ5HE) , HTI

15 May 2023

Fort kiR S (REZEBEAREREH H5E) , HTI

2. BRSMAAH S0 mAR

BRI A LIEA, B AR R A S RA, BEREA TR BL
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16 Lurgi fP 99 B2 R T2 . % /& Winkler ¥ 69 AL R A28 /& KT P 89 SRR S, X T
TAARE D AT, FATEL BN, ANBERARAKEFIRARS. =
RILARZ 20 #2 70 SR EE. 2EFEHRAES —RIEARG A s EF L 69 mER
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. BERBAREZZHABMACAA. BE B TFRAA. B KB A AL A4 24
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(2) HE&A (coal gasification) . 245/ 5% (900-1300°C ) FAEkE. £
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3.3.1 RAAA T T EHRLK
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RREKEBEBNEARRAFGRAGBEARAG I EZF . RAAFT
A E KT 90%, HAA VBN LR, ARFAIRE, ALESH VB /F
Bk, ESFIREAERNEMN, okl A APA. B AR ESEYT
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ik, EF, RIASEEN RARAH SRAERNG ZE75 0%,
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FH kR : AReview of the CFD Modeling of Hydrogen Production in Catalytic Steam Reforming Reactors, Nayef Ghasem,
HTI %22

BT ERREAKRASENILEFEAETRNA. RALKKAAL,
JE AT B 04 B ik B4R, fE 1300°Ch EA ARy B ik %, R AR
TREFIRAM, ZAH T AbA FNE, BTV R BT, 1T 6940 At 4y
FRET B, mat R R TS SHm L e L IE,
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S — sk BIAEAL R VAL B R B e AR R E . B AR, R
2. FAKAF AL, ALK R R A4, 42 FALBEAMY. BE], T ERA
AL T KK, —E RV R 4 a-ALOs X MgALOs K &4 & A #HAIK, FiZ
RN A AR T AR A 090 I BT R A G BAR L, Bin oy AR, AR
Z A RBABACT . B — R F AR 4B B A5 K RAE A RELE R, 5 AR R4
FeyE M mah R34, ’REERKEAARY, BAKRRETR, R A EL
FIEAF]

EAH AR P HINEFRLTERZGRR 2R L. T&. BREKEF. 2,
LR KA A Y, O FE22 SR RNEA, AShnibikk. RELE
WLk, BAZ A DOBRIEERELRAR AL, FRERTE, ¥F&, F2HR, #l
. PR e e ), AR G FY, RER. RFILGFHRAMNY, BV E
AT P &, Rt ARE. BB, TlKAE TR
HATRE] B RL, B ITAA KESIH KB R, AT e R 2 TR LA AR R, 24
Mok R mik B2, SRR TIHBRREN, NASFK, X5RE.
BTy A REFFMAEMXA.

34K, RAAFEBEAKABRF AT

YR BHARAA 4.75 T/kg H2; AR AR ZRARASA 10.08 T/kg H2.
EANTEAFE . BATERMNAE A 950 Tk, AT 1 AR, SUERBRFRA A 4750
Ty AJE 1kg AR, BHEARIRAS 475 T; AFAKRAET AAEE 0.089 kg/m?,
A 51 mH AU R BRAN R A A 0423 L. EKRE T RAREE 0.717 kg/m3, LT
KKAMHH 3 T/m3, A5 lkgH MR R LRARAN 10.08 T; #AEKRE TAR
% 0.089 kg/m3, A5 1 mPH AR A LR RAS 0.897 L.
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mABIE: (1) RARAE) A 3 o/md, & 950 T/t. (2) &AM 0.5
7L/m3; 3.5MPa &% 100 7T/t, 1.0MPa &% 70 7U/t; #%EK 4 7T/m3 % 0.56 7T
JkWeh,  (3) B4 SR A KB R H AR, ZEIF 124 1270, RAAH SAEEEL 6
e, ARFAG—. HE 10 54085 5KM 5%; B2 % 3% /a, M5FAEELT
4 70% A, FAIFEE s%it. (4) WESLEAEBERRA, EREKRSIERT
VAR B B A5 R

BABE T, BB S BAEARAA 115 Tkgtl, RAAHARA
A 15.6 7T-kgl. BPAEMLEMAE A 950 T/t, RARAMAEA 3 T/m3t, BE SR A
RAKT RAAH ERA.

& 2 RARAF EARH ERARF LR

3 4 R ( /T-Nm?3)
5 P HRAAR (FTNm

e LIEW RARAHK

A (RARA/ BER) 0.423 0.897
A 0.210

AR Eh ) 0.181 0.382
HETF 0.012 0.012
Hlig 5 A 0.135 0.065
W G- B 35 0.060 0.029
wARRAS (FT-Nm?3) 1.021 1.385
AR (FTkg?) 115 15.6
Hrebm A/ (Tt1) 11500 15600

FoAbRR: REM B AL KRR ERASATEE A , HTIRIE

w ik, RNFELEAX:

B SR A y=0.005x+6.72
Ho, y AREFEREARAK (FU/kg) ; x ARERMK (/L) ;

RIRAH SR A y=3.35x+5.48
Hd, yAREFEREARK (U/kg) ; x ARAREMNE (L/m?)

w T EA S, B SR BEANIE e 3 KALR, RAAS ARAAMNFZ
Mg KA, R AR SRR & TR 2R A

B 10 BRA SR A . RARAH SARARBEENE . RRAMBRAX A

PR MAE (FLlt)
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900

20.0 20.0
18.0 18.0
16.0 16.0
14.0 14.0
12.0 12.0
10.0 10.0
8.0 8.0
6.0 6.0
4.0 RAAH AR (TkgAA) 40
20 WHEHEAR (TIKgAA) 20
0.0 0.0

15 1.7 1.9 21 2.3 25 2.7 29 3.1 3.3 35 3.7 3.9 4.1 4.3 4.5 4.7 4.9
RAAMAE (TIm3)

FA R HTINE

S mERR
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3.5 R F AR,
2023 4, REFEABRFEZEANAPRRRAL, ek 4RIKR”
FINPASBHA RS I L, REGETH YV ANRETRIRSF L AT TH

ol AREER AT I R K AR A T, 20225, &K EBE Y % A2 401208,
FE—RERE T LD 5A 56.2%, FH+0.3 NE 5. HEEF) A & 4 088 e
2 ST AR AR HEAK 70%0A B, BETH BT, bR EE SRR A & L4
BAEA | HARE RALTR S A IR B A6 s Rk AR B AT

FRERFZEBEANN TR ABANEE. WRK L, ERBIEHERL @G
AR A R E S BRI ) Z RS AT S A MK R EAA, MK
mt—FRAELFEZHRRES, RNHLZF R IR HE
Ko B ERHL, BRI RAAKHA A8 75 AR AFTA .

4. T3 FEA
4.1 KT183) = A

¥E-F48 (coal carbonization ) # 2G4 = ATk, L 0MAERER.
WA, ALY A (Hy A2 CHy) 893342, MAERBEBER Z L9 LR, Bey e
HATLL LA, BETHERTRAKR. REEEYERALR. FAMER
&, & 74 CO, mEREFHE. MK EIRUFRER D L, BhidfER 2
EAeg—F, 28 AANEEY A (Ho A2 CHa) AizidAze9a) = 4.

BT MR T RE Ko TENM., SHAREST 100°CH, HEFaks%
K BEITEHE) 200°CoA EBF, MR AR E; 51k 350°CYA BAF, 4R 44
A, FFit—F ARG AR CRBE. BBEE TR R A AL ) ; £ 400-500°C
B, KEoBEAFBmATE, KA —KRASMZ4. £ 450-550°CHY, Hofgaks:
AT, KGR RAAF BT R F L, & TF 550°CH, FEALEHM, WHEART
HELY (ZERSAAA) , FRAXETRINHTKRE, BRAL; BEST
800°C, ¥ B DERT MRS ILER., S TFHMEE X T8y AT, —K#&
NIEFEME FRERR GBI RIS, KA ZRAS, BRDKASRERZH
(BIPRA AL MEEE T S) . Bk, BT bt smTigrike
- A E

(1) A FHETH (FE) . AXLErResAT 900-1100°CE47 44 F
AR, ALK, BIPBEAL MR, HAEKFR A,

1) BRRFHEGOBEALT F 5, TUEALRF . ERAERF AT &0 k.
RN EE . GREE B AR GRS M, EITVARA TRE AT, AL FA Rl
FEAK. REMA ZEGENMILKEZ, EIER. 52, BAFETEFFTHHL
FHRANE KT, AREREE. LT, B ELERVIREESFAABRGE RZFLE
(EEHNE Ny

2) B BRAETERSZAA (HARSE54%63%) Fo Tl (AARSEL 20%-32% ) ;
v UHife CO. B BEAT AMAMRBA Z /L T RA. BT T8 B AR
2 (A A 221)  BIEAALEZTHAELSRAHKES QY (ABLYH
1.73) $445 8, B FHHTRA, CGHORIDAE S FEE,

S mERR
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B11 RRAEELEARE

RO

%F@—\.

|
|
|
t
|
|
|

materials**

2
3
<
—— s ————— > ——

FAHRIR: Dspmuranchi, HTI %38

3) MR T BAR, FREEBINLNZ, ARV E RIS Y, BV B E
£ Favibrg &

4) FMEHKTAH—F ARk,

5)%@@*@%%%?%%(% . BEER RTINS Y (eRE), £
BIRBA. R, EHEF6RA %¢Qzﬁkﬂﬁmﬁ% A, BT LELRE
AR b h £, BB T e F AT R TR A R R E WA,

(2)%%%m%% B KR (500-600°C ) FabATeg Figitse, ~AF
. KB AmREAE Y. b TLRBRIK, ’\ﬁ%?‘%éﬁ——/}:’b’tﬁ%/ A A
H P R4 4&5%@’7}5‘%71‘ WRATILRE SRS MG REERY, RAZEWNE
2RRZ—, ?%éﬁﬁ)ﬂlﬁ‘iﬁf‘?mﬁb%k FETE %4&%]"5&1

&3 BTy

HE B Y
St MBI P R4S AT 900~1100°C,
ey &im s (5R) P FABK. BPRA (M f CHi PRE) . R, BEAFR
/é] o

Nﬁt JEE KSR (500~600°C ) T #EAT,
i FAL ARR BN AIEA (Ho A7 CHa 1KAAE) .

B 69 1K7% T 48

KRR KR (LFEIEE) , HTI

KEERF WAoo B, RERSERN, TesghHin F R, F5 24
FE 150 Zeqvh B, WL, FTab. BRE. LA L5 R S FREGF T34 4E 3000 % kih
t, mEBEAF1RER, TSAY BB0mEYIEA, EF—FA Ty, 3
Sh—F TR RA FRAAF. 2022 S, REERTE 47344 Fok, FlH+1.3%. 3t
MAEPREE T F 2036 10 m¥EPIEA, HEAV RIS ABARRSIHK 60%, FoiR8h
B3, B FAAH 6108 1Lk (5435 vk ) , 2022 4, &R E AN 2356
Tl RAVIEB AL F 0 B BEAE] T AAmA A Im B EAE 60%hRy
) AA, 30%IRARSF FTIR) FrEE AA AN 0.64 T/md (7.19 T/kg) .

BB
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4.2 BRIEM (PLAKBTEE)

HREMR LG FRANEZRR. Th. AR T HSRASE S
FP R, FRREFR, REFEWRARE, AR—EIN TR ZH, ~1
2TV EERA. T FHEIEAE R R 5 R ERE R, BRERER
ERAK LN EBREBA (RRA. KA. Bh. b, E6F) 25848, &
BENS TR AR A RPBLAR AL, A mRAT T REE DR, R A48
ST REIRR BT AERBEEL,

RREGA S WREM (EMFRAM) , HREEM, KRR
REMBF. Et, BB IS H EAIE LR AR AR ST

EMBERR . BT 6 BB 2R BLAF L Fr B R R, AT Cs A bt
KT RER A TMUBLEAR L (&£ 7tz Ha) o AV, TRBLARL, AR
17 TH T @)% 0.071 vk Hyo RIRBLEFL, AR 1 ve®mMT 8]~ 0.045 »k Hy. H
i

BLER R 2 C-H AT R0 B, 2 s AR R T 44 R 69 M J2 A= Ha;

Bk RN 2 C-CARBTAR M R, A AR T4 T AR TRt 2.

FHRR., FHRENER, EEAMRE ZFEBK, SEMRBILA o T4
B 1) C-CAER C-HARMA BRI EMDIR IR, A D EMRILA. 2) BAR N 5o
FHEMA X, EHIAF ABEKESNRASMHEE. 3) FHRBREBIHFCLH. A
Mo MR AR E MR MR BT AR IR AR, ® Hae CHa. Ca & CavA BRI B4 5.

&4 BHAIBHEIER LM

ok EEAK Frym BE REFEBA

BLEB L : CnHanez = CaHant H2

J= . " 7 2 5. Y # B
£ R N T N 2
= B4R S CaHane2 = CmHam+ CiHawez -
B BT AR R
C
7 - THr. AMEIKEIER R FHR R RA,
e C—C—CC— mAMA Y, mEL T AR R RER kd
e % oo CoBBACER $ 12 B &
(}“‘CoC_C_CQC‘“H
W R
C,Hz,— CiHa +Cn Hzm JRPT g g
i CaHzge= CHzo-2 +He W T=H; 2h. A L) l@u\%*ﬁ% 2 3Ry P3
=MERRE . T titma o o DA TREEAR

R R % )
Qe

B ) 7 dh AR A Bt —

Tt RB: R4E (LFIZEFE) , HTI

15 May 2023

BREEBEERY, RSB ERESRF H2, REFWRAHTALEE
FHmi A, & 9071100°Crr £ £ 2 2@ it A& K Ty F Al Mk, mfe
500~900°C £ & @it A R T B PR M. AL ER TR BN iE SR, [
FREAR SR R 6K, REHEFE A, &Y (L) HAESFRIITT
M, A, AstaTREREEBIIER, AR ALK, FIRKIAHT
30502, BEH SRR, EmETAMIRIRGIZ, dRKEBEE A ERGF
B, BR—FTHTAHER,

JEBE PR
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B12 ARBLE (CiHg>CsHe+H, ) &R

AP [ s |
| | ME
% —

| ROk |

wn |

el

(56

/ i 1&5}%‘1& -
=

‘ES (TR |
s

[Zﬁ@%%J

{FW%%]
é‘%% J

FALR IR Skadvanced B W, HTI %32

2022 FRECH (H5) F5
Trek, & FAA 249 Heb, E 2025, T (4%E)

4986 7 v,

8| £ 8.4, 354 Fek; AT AL 5540

+t3ghe £ 7100 7 vk,

3|~ A4.504 ek, AN EEFGTIEMME 7751 ek, 8] F A4 349 Fek,

k5 KB (HF) .

AR (P42 Tok/H)

4
2018
2019
2020
2021
2022
2023E
2024E
2025E

T
2475
2837
3431
4151
4986
5391
6271
7100

3 =84
176
201
244
295
354
383
445
504

A
3560
3927
4477
5000
5540
6486
7131
7751

il
160
177
201
225
249
292
321
349

FoARR: FAIFH, HTI

FEARIT, EREZ
s,

15 May 2023

4.2 RAREAE] 7 A,

RBRAT A2 A #h e, ) JROHH A 7 B ak

RBBAT A A & 5K HF 0 224 7 R
AR = o, A AR AR AN R TIRIE

16

A& AANER R E L, LR
mfmﬁ%z RIKE K, FTaFmomitd| LT/ euft, BAR G602 FEAMPNEL,
FEEATFRIE, BhibL., 21, 4.

A e,

/p j_ []]Q7l?~1;£%[:lﬁh
2HFEETERARRBENL, FEAREFTEMX. M

B, AP A i KA FH R o

@ BB
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B 13 fa87= kb KT
R
| fif @
| ¢ _—
v o
E 8 e
B,
v i J— 3 ¥
& HREA AL FAE AR RRH
| ‘ | |
%t |
l FA G Rwt, 4 + v l
v W, RBETES, .
B, AR K. mRAK. mzadl, o BRTEA %‘?fiéi FH
FRE S AENETY SRS LV S - niy

EERBAN,

. EARE. B

Jeed ., FHME.
HREAT L

FoAHRIR: AUARAHRA G SRR, 2021 4F, HTI 32

BRBAEFIEF, TE2ITHFOFEER. HAKEH. . AL, REAF

JUKILR, Edamg. AEAFEBRIAFZEEZANEIE, St L3 90%A
L. B FEDREBT LM AR, AL AERIF A LE LR, i AR
For ] A An T s KAL) 5 FAT BT s A £ 28 L. Askal 7~ A
s G, HEZERA TARHREER, RAIKB—AGE—50hH AFHAEKX, T
HETAHUMALEN 1/4 £A&. ZBILNELFZ 8. Tk ERARE G
H. KRR REAE TIROME, SRS GERRELE.

B14 fAT LA Fidf2

|.|J WMHE@EMMEmh;
BIRRESEN

F#H# B Chlor Alkali Process, Open PR, HTI #3%

ENHE, A7 1813~ Ha b 0.025 7, &)~ Clah 0.89 vk, 2022 K E
BBk T 68 4610 Fed, F& 3981 Fvk, & FAAEEFIA 995 Heb, HRIE_EERARI
TIA FRANE), A R 1 bRk AT R A 1456.6 7T

15 May 2023 17 @ isiman
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R 6 BB B RASHR

R H BB/ E
BA (FR) 102664.2
HEAA 86111.6
A#EAT 642.3
A 7812.9
#3355 A 8097.4
RRFHEE (Fd) 70.48
FAe R (k) 1456.6

5. KA &

5.1 %3 B &

§ Ll BABAC T AN A A8 2022 SR EARED) , HTIE

BURL R, Ao WAL 583640 05 K g B BT, Ko T35 2 FaAR A A& BAL B

FAERA., ERREAEZLREE®EAA.

Bst, WARAKRE S H: FERNT AR

(OER) FuMAMAT ER L (HER) AANFR L., SRAEA I RMR, wHRZEIK F
WA E, ERBAKE SR TR T RN — R B 6 AR AN e b R R
Qi R AR B AR, RSB iR R, R RAR
JE 7y 20%-30%49 KOH SX# NaOH & &AE A wAf/R .

(1) st A F

FEARR_EL #: 4OH -4e =2H,0 + 02 1
FAME L #: 4H20 + de = 40H + 2H2 ;
BB LAy 2H20 =2H2 M+ 02 1.

(2) EBHEANRF:

FEAELBR AL A: 2H20 —de = 4H* +02 P
FAAB R A 4H* +4e =2H2 1
B R A: 2H0=2H, P + 02 1.

A15  wKREERETER E16  wHARALSHHELHA
| BiteRkTES | | BregiTFED | 2426 > H, O, B
| I &
| I | I \J“' b
I I .
| | 8 — 10
0; l H; « 0, My - % ‘72%7 E"=1/./23V
i i 2 S
OH | | H* mA/
| | G2 10 E
] m_ | .M m_ E, >1.23V :
s |l ® s wm<= | fleh e ) R -
I [ N :
- S ey

Ttk BB CRARREI AT X REAAATLEY , HTI

15 May 2023
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Tt RR: REE (TMSs AL A T oA KA RBEASFREREY , HTI

@ BB
HAITONG



15 May 2023

LAY ¥

BRI, HEAEMEZOERE (BE AH) Toest (BaRES
IO B AG) 5Kk (TAS) HRARBE, MANF A, ARIBARSIMRT) F bk
REBEMAFR, FHBRELEME (500-800°C) 1 W AR R 4845 F2 24 F b B T it
7. XBAFEWRFELADH SR FGEAR, BITSEGAEIK, AAEKT
AT R, WRERKREIS. b, R AF L, BEHOBREREARKEKT A
B AR FRE e, RSB LHHALIARRGHAERY, LBLT
Fa BT 612

B AH=AG+TAS
Hob: ABHARFEBE, AS HARMKBE, THRNFRE.

(1) BipMa Ak, LaMRRKER, toRiAh LR AR @ T LR
t, ETHE RN TEZ MR FANEE, RAE RS Fa/E, SR
S 2 T ARIE BRI AR LR R A G AR . B RR L R AR R A A, BRhE
A XBATHE, 23, £E—9BROEES B ERT BT M
4.

HHERAET, LA WMKR N, REZRBEKSBOEAL A O
(AG=237.13kjmol?) . AG=RZFTE B i (& U 3B4%)

EP Urev =AG/nF

Ed, n: BERKSMBITESGOTFERE (n=2) ;
F: :3% %% (96485Cmol?) ;
HiFd, KEFLTHBRAAAALNIFERLE Ue A 1.23V.

BEKSFET AR, Bl EASRALE (AH) KR AG #ATE T
. EFEIKAET, AH A 285.83kl/mol, SLET/K T E 695 N0 A U=AH/nF,
U=1.48V.

(2) XfFoMeE. Lo REEwMg, BARRZ AN R R EHITE, @
Wb BT A Etly B TR, M A R HRE, XA oY WAL B A 38 A2 P4
WAL, FEARRALRE, PR R . XM, ik iR s S R A
WL M RORL B 56 AR Y S R P AR R 6 R PR R R, AR, KRR R/EER
SeER, ANLEERRS.

KIFAG o R K AR AR AT AT 4209w de, A ARERA— T RITHKE
Wi —FHeialE (BE) REEW. ftEMAETELdT: (1) BRFidd .,
CHBFABTUBRATBIEN GBI, ZAH . BHRAI BRI T BT M40
FAA %; (2) $EFiddfs, MELELS AN RGBT R LS HFHEL; (3)
RE b, BERNEHILRY Koo THMmm IRy L d/E, Bl &2
o, ML 5 6 R e R A W KL ML KGR R & B Am e R R L,

BP U = Urev + Nohm + Nact + Naiff

;B:‘CFI > Nohm 75 Ek‘ﬁali%/fl
Nact ﬁ/ﬁ/@ﬁ%/fl
Naie A IR T i

W A A AL B 6 FRAR S E BT R 6 B PR KT R W Fa Ak B W R T
SR F A B FHAAERGEEE, TR BT IR T E B F s, £hR
Tk d R KAT, AR R A 1.8-2.0V.

B BER
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H17  akIEPHLEER

H18 =HEBMAFTETHREREMAATMLXEZ

SHFHEINERE

| ASBAERERE ;
PAV=3.7kj

| AG=237.13kj

Imol K SIFEHE

AL AE AU PEM/
207 BRI =N R

15 o e e e - 1.48 V: Eqhpater

& FosE oo oo - - 129 V: Evhsteam
- : 1.23V: Epey

BEAH=285.83kj

Water

;|
S ok W 5 35 3%
&

= BN

£33 ‘ 0.5 KREMER

0 T

2= &=

T T
0 0.5 1.0 1.5 2.0

Ep—— Electrolysis of water EBABE (-A/cm?)

[ RS | H0~H,+ 30,

TAS=48.7kj

BARELFHE

F#F kR Sustainable Energy Science and Engineering Center, Michal FAHk R : Renewable Routes for the Conversion of Non-Fossil Feedstocks into Gaseous

Singliar, HTI

15 May 2023

Fuels and Their End Uses, Elena Rozzi, HTI

BAEAERAF, HLEG K LR LRI BE, B A e
RUE P FRAT—F 0 faE (SR ) REZTY, O TRMBRKLINE, B
HEILF 100%. FEiboMaE 1.23V, wiEiF T4 & ImolH, (ARERILT
RARA 22.40) FZ0 5 2F, EATHEFE:

(1) 4 1m3H B 486655 2.9kwh (2.9 F &), FEFR4E46L 4.79kwh (4.79 E &)

& FEIFAE BRI 2.0V, 47 1mPH, W EIREEEH 4.79%kwh (4.79 E W), 4~
Im*H2 B ERFE ) 61%

(2) B4 7 1kgH B #4868 %4 32.58kwh (32.58 £ %), FFR4EHE 53.9kwh (53.9 &
W, )

EEIRAE SRR 2.0V, F4 7~ 1kgH, M £ IR4EZ 4 53.9 F &,

FR FRAFK., REAOTHTALEBLCHANERS, KEALEFR
Ko FRAF . 2020 F, 2EFK. FR. FHik 5201 kwh. H -+ F7K 30112
kWh, F X 16612 kWh, F % 534CkWh, /K. FR. FAGLFMK 213107,
FoK. FRL FAGEIZRARG TP ERE, BRNAXRRE, WHA%
PFRA TR, HARW., BHFXRo WA Atk THALEH 9647
v,

RGN NRAKRBABEBARME., @Mis%h: $ARAYE, 2T T Gl
AR BRI, EERRLRAKRAIGOES., WK FRABBALGKE, R
T Ok R AN, EERLMH. BHAER, EAGLME: FRGMIEHS
e, R T AL AL, RAFE AN, FEZIE. ALK A
& WRERKE SR FAZ: (1) PABE. AL Ao b A AL 89 M A B 19
B, (2) VARGEE & Al A7 4G L M B ) 1) AL

JEBE PR
20 @ HAITONG
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19  wMARHSRALENRRRK

Titanium
coated with
Pt

B8P | PTL ghode. { Membrane Cathode Electrode

F# kIR : Green hydrogen cost 2020, Based on IRENA analysis, HTI 32

5.2 WA K H SR ALK

BEHERRET, BEKEEEZNAmAE. PEM KEfE. BEIREAY (SOE) K
wig, Hd, BAERARTF IR KEBRR, CAKTFOEAZE, RAHK
#; PEM KR F R T ML E Bk, BERBALY KB ARL Fd =L
Mk, MBTE R E A, BARR AR LGB ARG H M F & 5 T ik RFE
Fa i ; 2R AEE, PEM WK ARG L AL E S, WHARKRRI ., BITR
E. AT TR, SRR, B (RaeykahEfe @i K ) B BAFe) IRAe
M. BAVAK, FE PEM BfAEaEr H, HRAH Zik—F T, @ SOE FK
o, R 64 KR R T AR R A AR 89 RACH L.,

5.3 AHE 7K & A4 &

JREE . BRHERAKERIE AL L KOH. NaOH KisiR A wif, kA oish
FHEHEE, EAAVHERT, FREB, ERAAFAA. FHOAKRE 2
TG, AR AR LSRR S B A % UM A S MAFIE. BF, AR
AR B ARAE 6 TAE R A2 A 0.25A/cm?, R R T 60% A A . ARPER
RO AET 20 B2 F Bsh 2T T Ak, ZI AR R, EATHEHTE 15 4F,

PR, AR (BAFRE AR RE LS X REY Mo, KEBMGE
Beyee K EEH 15002000 £, 3 # A To) AHALNGEE, BFREHNRAS
A4 1000Nm3/h. B KA AR T B AL A RS 5§ —NFFRAT. 7
M3 2B EAREA FRAE) . RAET KR S0 &A B d &, REAMGH AT
FTAL R HITEE R A TN 8 R FER RN EHERE (4AMW) .

2 @ nss
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b, BAKE S AEREES T TEAERTLSBEBMELF (42 Ni. Co. Mn
%), Bamd g eg e h k.

i, (1) FATABR. KEASE, F2HHkE&EhE. (2) ERiAkd
MR E Y, BTRGBERER (4o KOH) 25 %A 8 Cos B, HRAEREE
T RIEGGRIR S, 4o KoCOs., XS RIEMEGARER 3 AT R % JLeg b &, [LFg />
YFe B egiE i, R KEIRRMEAEG A, (3) Bl Rk d fif i &AL
Peik 69 X AR B Fh, B A6k E AR IET, B A LR 2R AR e
BAAAR M L6 R A9, HIEERRAAARTF LS L) AR RA, iRk
YE. Bt SRR AR A AR A S B Bk R S 69 T B A AR R AL A
(4) BBkt a AR O AE B, FEJENIA 2.5-3MPa, A FHEME, F§2it
— W sk,

B20 K ERATER

High pressure

Gas/water separator Buffer tank
Vented oxygen / P Deoxo compressor

< {@-1
L P
e \\Z}:
S &
Dryer
P Electrolyser ’ « .
o

Feed water supply

High pressure
buffer tank
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F7 2050 AR K W R AAEL 2019 FFit 4 T 50%F2 70%, £3%) 0.2 T/kWh Fo
0.13 7T/kWh. HRAIF sk & fF KB SR A ATHE AT EAL, ERM A 02 T
JkWh B, =554 200 7 Nm3H LT, #dd4] 569 A h 18.8 /kgH2;, FE A
# 013 /L/kWh B, SFZA3 4 200 &7 Nmd HLTF, BA4s S e9mAd 154 T
/kgH2. FFREX &= R F 6, HlARATEHE—FHIK. ZHRLLAANEFE
&3, BARH AN B &R b A7 KT F ).

B 31 A EALT & ERABBMSH (/kg)

30

06 002 004 006 008 010 012 014 016 018 020 022 024 026 (028 030 032 034 036 038 040 042 044 046 0438 050
50 298 309 320 331 343 354 365 376 388 399 410 421 433 444 455 466 478 489 500 511 522 534 545 556 56.7

100 157 169 180 181 202 213 225 236 247 2568 270 281 292 303 315 326 337 348 360 371 382 393 404 416 427
150 110 122 133 144 155 167 178 189 200 212 223 234 245 257 268 279 290 301 313 324 335 346 358 369 380
200 87 98 110 121 132 143|154 166 177188 199 211 222 233 244 2566 267 278 289 301 312 323 334 346 357
250 73 84 96 107 118 129140 152 163|174 185 197 208 219 230 242 253 264 275 287 298 308 320 331 343
300 64 75 86 97 109 120(131 142 154|165 176 187 199 210 221 232 243 255 266 277 288 300 311 322 333
350 57 68 79 91 102 113|124 136 147 (158 169 181 192 203 214 226 237 248 258 270 282 293 304 315 327
400 52 63 74 86 97 108|119 131 142|153 164 176 187 198 209 221 232 243 254 265 277 288 299 310 322
450 48 59 71 82 93 104|115 127 138|149 160 172 183 194 205 217 228 239 250 262 273 284 295 306 318
500 45 56 67 7% 90 101112 124 135|146 157 169 180 191 202 213 225 236 247 258 270 281 292 303 315
550 42 54 65 76 87 99 (110 121 132|144 155 166 177 188 200 211 222 233 245 256 267 278 280 301 312
600 40 51 63 74 85 096|108 119 130|141 153 164 175 186 198 209 220 231 243 254 265 276 287 299 310
650 38 50 61 72 83 95106 117 128|140 151 162 173 185 196 207 218 229 241 252 263 274 286 297 308
700 37 48 59 71 82 93|104 116 127|138 149 161 172 183 194 205 217 228 239 250 262 273 284 295 307
750 36 47 58 68 81 92 (103 114 125|137 148 159 170 182 193 204 215 227 238 249 260 272 283 294 305
800 34 46 57 68 79 91102 113 124|136 147 158 169 180 192 203 214 225 237 248 2569 270 282 293 304
850 33 45 56 67 78 90101 112 123|135 146 157 168 179 191 202 213 224 236 247 258 2689 281 292 303
900 32 44 55 66 77 89 (100 111 122|134 145 156 167 179 180 201 212 223 235 246 257 268 280 291 302
950 32 43 54 65 77 887 99 110 122¥133 144 155 166 178 189 200 211 223 234 245 256 268 2789 290 301

FHRR: HTI

E:

s A B T/KWh, KA EESRF: H Nmd
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PEM ® 27K %) SR A, HAMEL: (1) 500Nm3/h & PEM & i34 & A 3000 7
A, RAEWFEA, LEFEEZE 200 745 (2) H 1md LAHHRHK
0.001t, A2#p7K 0.001t, K% 5 T/t; (3) &F&Ired 10a, LERZEIrad
20a, KA AL, R, XEHFFIE 10%, LEFZEHZSFIE % (4)
I A e miAs 0.4 T/AWh, & 1m3 & AFE® 4.5kWh;  (5) &5 T4 2000h, A4
5,100 & Nm3; (6) AL RAFLEY RAEE 40 7.

BT ERANF L PEM BAFEKFI A BERA LA 50%, X&IEFA &L
A 43%, FALARARBERAA 5.25 T/mPH2, FALFEH ERAH 58.99 T/kgH:.
FAITE RA L LB KE SR A K, BRI EN IS, Bk & R A 2 K
PEM i 7K 4| SR A £ 21812,

%8 PEM w24 S AR E

RE FLEARHERA (Lm3)  FEH F2REFEAA (Frkg?)
FA5 AR RA 1.80 23R RARA 20.22

S ATARARYT IH AR A 3.00 A3 R FHE AR 3371

A5 RARATIE SR A 0.40 Bl EALBEERA 449

B RARAFERA 0.05 P15 R BRAERA 0.56

Ait 5.25 At 58.99

TR R R TRET QBRI EARANHTY , HTI RS

FAXT PEM W f8 KA ERA VAT AR AT AL, £ RMHH 0.2 T/kWh B,
FAEH 100 7 Nm® HLTF, BAgH S RASD 48.9 TikgH; ERMH 013 T
JKWh B, =5 &4 100 7 Nm3 LT, #AgH a89mAA 45.8 T/kgHa. & PR
AHHANEF EE S, PEM &K H AN &R L bd 87 KT F 4k

32 PEM 45 JR & # RRAHMBMLHT (L/kg)

5899 002 004 006 008 010 012 014 016 018 020 022 024 026 028 030 032 034 036 038 040 042 044 046 048 050
5C 780 790 800 810 820 830 840 851 861 871 881 891 901 811 921 931 942 952 962 972 982 992 1002 1012 1022
100 398 408 418 428 438 448)458 469 479,489 499 509 519 529 539 549 560 570 580 590 600 610 620 630 640
180 270 281 291 301 311 321|331 341 351|361 372 382 392 402 412 422 432 442 452 463 473 483 493 503 513
200 207 217 227 237 247 257|267 278 288|298 308 318 328 338 348 358 369 379 389 399 409 419 429 439 449
250 169 179 189 189 209 219)229 239 249|260 270 280 290 300 310 320 330 340 351 361 371 381 391 401 411
300 143 153 163 173 184 194|204 214 224|234 244 254 264 275 285 295 305 315 325 335 345 355 366 376 386
350 125 135 145 155 165 175|186 196 206|216 226 236 246 256 266 277 287 297 307 317 327 337 347 357 368
400 111 121 131 142 152 162|172 182 192|202 212 222 233 243 253 263 273 283 293 303 313 324 334 344 354
450 101 111 121 131 141 151|161 171 182192 202 212 222 232 242 252 262 273 283 293 303 313 323 333 343
500 92 102 112 122 133 143}163 163 173 |183 193 203 213 224 234 244 254 264 274 284 294 304 315 325 335
550 85 95 105 116 126 136|146 156 166 |[176 186 196 207 217 227 237 247 257 267 277 287 298 308 318 328
600 79 90 100 110 120 130(140 150 160|170 181 181 201 211 221 231 241 251 261 272 282 282 302 312 322
650 75 B85 95 105 115 125|135 145 155 |166 176 186 196 206 216 226 236 246 257 267 277 287 297 307 317
700 70 80 91 101 111 121)131 141 151|161 171 182 192 202 212 222 232 242 252 262 273 283 293 303 313
750 67 77 87 97 107 117|127 137 148 |158 168 178 188 198 208 218 228 239 249 259 269 279 289 289 308
800 63 74 84 094 104 114|124 134 144|154 165 175 185 195 205 215 225 235 246 256 266 276 286 296 306
850 61 71 81 91 101 111V121 131 142V152 162 172 182 192 202 212 222 233 243 253 263 273 283 293 303
900 58 68 78 89 99 109 119 129 139 149 159 169 180 190 200 210 220 230 240 250 260 271 281 291 301
850 56 66 76 86 96 107 117 127 137 147 157 167 177 187 198 208 218 228 238 248 258 268 278 2889 299

FHRIE: HTI
E: MAmAh M T/KWh, REEAHEFEE: T Nm3

6. FZH N

K EAEGALR D) SR B FI S F RGE TS, 2023 4, K
B B Mt R 0 & AR Ao B AR AER e X 3 A AR AK 2 BN A B TAE
REIHEE L. KRE GRSV AR TR TR 2 AT T HER 6 TR R AL
BHA TSR ARARETIL, HARESLERNFESHEERHNE A GEH %
£, PAEEFARBIER, RRY COr #iaK, KA B TR, ESG 7T

15 May 2023 32 ® nen



15 May 2023

LAY ¥

B3, ARAAE T AR AL T A Ak bk ORI K A0 e 7 A X IR & U
FAVRA, NBA s AR Ao e RBE RIFANAEE, HRARA L E RS d 4|
BB THG KRB N, HRieReLaR T ik, TAKEREZLAEK,
BEHRAL . FRESFFEAAF5 2, BE&EZL, HRESmhd, Ft
(1) Afea s Lksgew, PEEA;, PEEW (2) 2uigask, TF
BEIR;  (3) I AABIFRIGARAS F A% Lies A ok, TR, R
-

6.1 ¥ E. &4k

T EZMAEARKGEAAL Tk, AAFTRAL 390 Frh, HELEA
AFEE 11%. T E Gk — AR A=A 7 kAR, IR TR
REEALE, BIFRFREKXAGRE—T, FRAREANE I RR LS T 2L
e, BAHIRF R T B LGRS — R T ks, REATIE P E F — A

AL

2022 %12 A, P EEEHR K AR EET T O ——K L B AN B
MRS S AR 99.999% S 4 AL, R B B FAAE ik 6400 T, T @A
SR ZH A 210078, i, FEEBAERELEN, RELWNM, FEBWL. FE
Mt Sfietb. LEgaib. TN atb. BEHHL. REBILEF 9 AEMH R
AP, FIARKRE AsL T kit SR ERE.

RefEw: (1) 2ER B #RAATH; (2) &5/ kb FHEALTIKT
i (3) B RAMNESF SRR AT,

6.2 FPE.&H

2022 4, NEF AR SA T ER AT TR, HEmREERE,
CCS/CCUS. A W5 X BHLK, Ittt ik, 2 hA5 XA KA
AR R K AR B X, miksEd . Mk, RRFRA A B Lk, BHFLE
IRBRAER, Jpitih A fed e R Ak K K, £ NIATE AN G A EA G IR A E] .

2023 -, o) Fatih A A A AL IR B A A L B AHAARK T 1955 LU, &
RS mEE AT, FFREM. FEREFE LGB BIIETF L, AR
2. REhEFEFTATRALAE, HBFFTEL . CCUS. A TREFHLRL
A2, 2023 SF, I T E AT AR I EAART 70 12U, EERATEAN®
A AE AR SE IR, RARKLIE N By, VAR EIN ib A Ak e bl £ R 56 1K

03

s

o

&

Rz (1) AR A #R AT, (2) [fe Lk b T Kt FIKF
EA; (3) B KAMNESF SERECR SR,

6.3 TF LR

2022 FEF AR FEFT AN R 28 T, Ak 2022 FEL MK 15 A, RitE
N=FMHEBHE 7.4 e/, BB, EFFRALEKIAGEFHERRK, FIALKEL
BIBRGEE. A, B RAREABIT 2%, ARABREME. REH
RIEAEA = Zomib L7 de, FAA LR SINARBEA e oW E L&, BRI
TR B AR, ROEFTRIEAE, T T —F3 6 RBARIE 48R 69 B F
Fa FEF AR, NIRRT 10 T4 Ak 69 R HEXERL
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PNE AT P AR I A= A" — T RE RARBRMT AN, FHEF
HIX N R F T FEEITAHA TR 8 —H 260 7 v /500 M 2 A B £ 40 7 vb/5F
HANGEABSFHERROET AN S —BSRANRERREA, “G=A"%
REEEFREFFE, S R EAe LT, A, RERAIIK, AEFAGE
g it AL R BT OnAE KR, YIREMARMEA], EHRAEIK,

R4 (1) AR A AR REIY; (2) &fe7k b TR Rt FIKT
A, (3) B RAME S SR R AR AT,

6.4 L EALF

mE A EE IR EAE TR sbL P Z —BEARFEARLERAR., ELHA
FILLP, CREMBIEHUHEKREZE 83%EL; 4H6feie 13| 300kg /7id, it
1&F % fsiih 580-640kg #7id, EATRAK. BT KE& A4, £=HF7 250 7
b LI A RE B AAS T 54 14 ek, sbib, A3 47 90 ek PDH ¥ B 6 8.4.8)
FEH T2 e, AAKES, THAEEHRGRBMLA. BAstFZa% 2127
b,

NE B TSR R BRACRA A F iR g TG E AR, — AR B R A A4
FR TR, —RITEERGBIARZF AT RARBRARN, ZZEXAEA B
I F LR 1) BFERENK, A8 INAF T 22 T EKEE, 44i5% G1G2
A, REAMR T B RRES FRBRBER. £ 25 FTobREKEELAE
Ed, HRIE) G3GA A, KA TFRILFTRAE; 2) SRR, AAKRATKEA
PR RAR A A ERAESRE; 3) ARTE. MARKALRAEFF 2
1085 %) F B2 h DMC 32485 B A5,

R (1) fG8R A SERBEAM; (2) Ak~ b EF TREALES KT
T (3) B FAMNEF E BT AT,

6.5 RALELIR

2022 4 9 A, wE) KA FRALRBRIBEA RS X T5 b Bz b &£ A A R
8] B F (RBEAAVELY 89", B nbAE8h /8 4R AR, 2022F10 A,
o) P05 P B AR W ) AR PR 8] R Rl R R L Gk, ST RASEE S
1= L ARG K BEABE MR IAZRE —— R L EHRA B R 5ET EK, P
28 Bk R 24500 U, HAH R GG A9%IRAR, B, Ry LR R EBREA
BARA, RERESFAFHR TR TCA.

A9 RERARE FHEARSSMEAR

A%

FiR AR

R B M L AMRBER, RIAMAIR. FREE, THREHETT
A FE R ABARLE, FAL LA B S AR g,

“Re R AR PR B B S

MM P AL EE AR A R AL AR A R (BRI 5%-15% )

B 7y AR AL GRS F A A

PR RN R, @R R (T REE) R
i AT

FARR: RERBBOA RN XTEFEMT L EAA RN EE (REESEHL) 9%, HTI

K7 (1) SR #ERERY; (2) Sfe7 Lk Ed FHERSETIKT
W, (3) B RAMNEF Z B RETL; (4) 487 WA A RETL.
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7. AR5

ARE RIKT M, SR AR ERATAN; BOR I A BERATAH.
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APPENDIX 1
Summary

e Conclusions: There are three main mature technological pathways for hydrogen production. The first involves the use of fossil
fuels such as coal and natural gas for steam reforming to produce hydrogen. The second pathway involves the production of
hydrogen from industrial by-product gases such as coke oven gas, chlor-alkali tail gas, and propane dehydrogenation. The third
pathway is the production of hydrogen through the electrolysis of water. According to the China Hydrogen Energy and Fuel Cell
Industry Alliance, during the initial stage of hydrogen energy industry development, the focus will be on supplying hydrogen
through industrial by-product gases. In the medium term (by 2030), the emphasis will shift towards large-scale, centralized, and
stable hydrogen supply through renewable energy power generation, coal-based hydrogen production, and other means. In
the long term (by 2050), the primary focus will be on hydrogen production through renewable energy power generation.

o During the coal gasification process, the reaction of carbon and steam to produce H2 is a key step in coal chemical
hydrogen production. The coal gasification process is a thermochemical process that uses coal or coke as a raw material and
oxygen, steam, or other gasification agents to convert the combustible portion of the coal or coke into gas under high
temperature and chemical reaction. Among these reactions, the reaction of carbon with steam is the most significant as it
participates in various coal gasification processes and is a strongly endothermic reaction. The gas mixture generated from
gasification is called "water gas", and the main components of water gas are CO and H2.

¢ In the process of natural gas steam reforming, the reaction between methane and steam to produce H2 is a key
step in natural gas hydrogen production. Currently, the main technologies for producing synthesis gas from natural gas in
industry are steam reforming and partial oxidation. Among them, steam reforming is the primary method for producing
synthesis gas from natural gas. Steam reforming involves the reaction of hydrocarbons such as methane with steam in the
presence of a catalyst and at high temperatures to produce a gas mixture containing H2 and CO. This is a strongly endothermic
reaction and requires external heating. Steam reforming is a mature technology and is widely used in the production of synthesis
gas, pure hydrogen gas, and raw gas for synthesizing ammonia.

e Investment Advice. We believe that the development of "green electricity for green hydrogen" by traditional energy
companies has sustainable development drivers and advantages in terms of industry, technology, and other aspects. We sugget
to pay attention to: (1) hydrogen energy industry chain enterprises such as SINOPEC and PETROCHINA; (2) companies
specializing in green electricity for green hydrogen, such as NINGXIA BAOFENG ENERGY; (3) companies engaged in low-cost
byproduct hydrogen coupling projects in the hydrogen production field, such as SATELLITE CHEMICAL and ORIENTAL
ENERGY.

e Risks warning. The development of hydrogen energy technology is not as expected, and the level of policy support is also not
as expected.
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This research report is distributed by Haitong International, a global brand name for the equity research teams of Haitong International Research Limited (“HTIRL"), Haitong Securities India Private
Limited (“HSIPL"), Haitong International Japan K.K. (“HTIJKK"), Haitong International Securities Company Limited (“HTISCL"), and any other members within the Haitong International Securities Group
of Companies (“HTISG"), each authorized to engage in securities activities in its respective jurisdiction.
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FAZL (2020 %7 A 1 BFEHAT) - 4 4H Rating Distribution

AR (AT RAHT) RARFEEARARTAREAMEZ A

3. RFLT. q, EEES S %ﬁ;ﬁlﬁﬂ,ﬁﬁém 3 HTI iR L, ﬁ"ﬂ HTI Most Recent Full Quarter Prior Full Quarter
RAMOPLEAZREL, RALRGmARAL A ERERA, Atk UNOCRerTom Underperform
AT, MHRHRBRFLRREEARREN, BALHERRENAEE L% g
ETAHRBN (WeBTANAAHL) AALRRE,

AR EFA

RFXF, Ak 1218 M ATIR AEEKRIEE 0% L, AEZ b

T Outperform Outperform
PR, AR 1218 MAAFIRRAEREKILRK, AER LT, A e s

FINRA/NYSE 8932 A A AL, &MA%¢¢ﬁA&AﬁﬁL~ﬁ%
BEXW, k% 1218 M ARSI REEHKRA 1094 L, KRR L
’F

AW ZEARE: B A-TOPIX, $HE - KOSPI, 4 7% - TAIEX, ¥ & - Nifty100, &
] - SP500; A7 )/ - MSCI China,

Ratings Definitions (from 1 Jul 2020):

Haitong International uses a relative rating system using Outperform,
Neutral, or Underperform for recommending the stocks we cover to
investors. Investors should carefully read the definitions of all ratings used
in Haitong International Research. In addition, since Haitong International
Research contains more complete information concerning the analyst's
views, investors should carefully read Haitong International Research, in its
entirety, and not infer the contents from the rating alone. In any case,
ratings (or research) should not be used or relied upon as investment
advice. An investor's decision to buy or sell a stock should depend on
individual circumstances (such as the investor's existing holdings) and other
considerations.

Analyst Stock Ratings

Outperform: The stock’s total return over the next 12-18 months is
expected to exceed the return of its relevant broad market benchmark, as
indicated below.

Neutral: The stock’s total return over the next 12-18 months is expected to
be in line with the return of its relevant broad market benchmark, as
indicated below. For purposes only of FINRA/NYSE ratings distribution
rules, our Neutral rating falls into a hold rating category.

Underperform: The stock’s total return over the next 12-18 months is
expected to be below the return of its relevant broad market benchmark,
as indicated below.

Benchmarks for each stock’s listed region are as follows: Japan - TOPIX,
Korea - KOSPI, Taiwan - TAIEX, India - Nifty100, US - SP500; for all other
China-concept stocks — MSCI China.

RE 208 %30 31 AEERKEHRIENH

RFXF L3 BT

(#H)
BREGREALEEL 89.6% 9.2% 1.2%
BRRITEP* 5.2% 6.4% 9.5%

CEAENMPREA ERTAAEP T E A1

LRPFPAEN, PUAEENIREENGTRTRT, PUAEEKTEA,

RAARIE FINRA/NYSE 893 B AN, EMA B BN R~ 25, FEE A LR ROA B RANRE,

RAHFAERZN (AZ£2020%6A308)

EN, AR 1218 AR A AR BRI E 1094 £, AR T

B, AR 1218 /M AT RESHTNARK, AET T, A3 FINRANYSE #15R AN, MAR T I RRIASBH L —£4]
R, Ak 12184 A RBAIA AERECKRE 10 L, KAEZ T
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BB 2R84 AA-TOPIX, $HE - KOSPI, 4 7% - TAIEX, & - Nifty100; 2R P % B A B - MSCI China,

Haitong International Equity Research Ratings Distribution, as of Mar 31, 2023

Outperform Neutral Underperform

(hold)
HTI Equity Research Coverage 89.6% 9.2% 1.2%
IB clients* 5.2% 6.4% 9.5%

*Percentage of investment banking clients in each rating category.

BUY, Neutral, and SELL in the above distribution correspond to our current ratings of Outperform, Neutral, and Underperform.

For purposes only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category. Please note that stocks with an NR designation are not included in the table above.
Previous rating system definitions (until 30 Jun 2020):

BUY: The stock’s total return over the next 12-18 months is expected to exceed the return of its relevant broad market benchmark, as indicated below.

NEUTRAL: The stock’s total return over the next 12-18 months is expected to be in line with the return of its relevant broad market benchmark, as indicated below. For purposes
only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category.

SELL: The stock’s total return over the next 12-18 months is expected to be below the return of its relevant broad market benchmark, as indicated below.

Benchmarks for each stock’s listed region are as follows: Japan - TOPIX, Korea - KOSPI, Taiwan - TAIEX, India - Nifty100; for all other China-concept stocks = MSCI China.

ABEREPEMR: BARREAAHE, HRAIBERE, FERSTRESER LB REETHEL, AALTTRAOBEGIRE NS, TS REMEF A
THRARZIPA, R B MR TARBME, RIBEAERA,

Haitong International Non-Rated Research: Haitong International publishes quantitative, screening or short reports which may rank stocks according to valuation and other metrics or may suggest
prices based on possible valuation multiples. Such rankings or suggested prices do not purport to be stock ratings or target prices or fundamental values and are for information only.

HEER A REL: BAERTRARPEIARBANTE A RETEEPA, BEIEF (600837.CH) , AABRTLENEN, LATTEAATE A ROHARE. 12
R, BARGRASBLEARRGIALL, DAEEE R BRIEANTE ARTATRA TR,

Haitong International Coverage of A-Shares: Haitong International may cover and rate A-Shares that are subject to the Hong Kong Stock Connect scheme with Shanghai and Shenzhen. Haitong
Securities (HS; 600837 CH), the ultimate parent company of HTISG based in Shanghai, covers and publishes research on these same A-Shares for distribution in mainland China. However, the rating
system employed by HS differs from that used by HTI and as a result there may be a difference in the HTI and HS ratings for the same A-share stocks.

HEE R 100A K (Q100) 8% HEE 7 QL00 52— 045 100 L BBEAR AR T E ARG Z S5, RERFRALATREOhaits, FAATELIER A
AN TR LOHFT, BEERESH QL0 BERMEL A,

Haitong International Quality 100 A-share (Q100) Index: HTI’s Q100 Index is a quant product that consists of 100 of the highest-quality A-shares under coverage at HS in Shanghai. These stocks are
carefully selected through a quality-based screening process in combination with a review of the HS A-share team’s bottom-up research. The Q100 constituent companies are reviewed quarterly.

MSCI ESG RAK T 7 & sk: REHAERNELBRE (QIETRTF MSC ESG Research LLC ALIKBAG ( TESG 7 1 ) AEAATENRRERES (1E41) ES6FHR
PRIKERRETRBORAY, EREfATEY, FRRATIMEEEMATIARTORR, QETHERMNERANEAY, #ELARBBTRIEA, FEME
HALHREHH, ARRARETLBLIL, P HIBRNABIART Y. Wb, BENTLREATHEME AL EAHEA, RTHMEREETIEA, FROREST
BERNRE, ES6 FHRKEE MM TR ROEMERRTRAIROEATE, LRTEMLE, B #5%, B0 BERRETLRATRE (akfRf%) &2
HEATAE,

MSCI ESG Disclaimer: Although Haitong International’s information providers, including without limitation, MSCI ESG Research LLC and its affiliates (the “ESG Parties”), obtain information (the
“Information”) from sources they consider reliable, none of the ESG Parties warrants or guarantees the originality, accuracy and/or completeness, of any data herein and expressly disclaim all express
or implied warranties, including those of merchantability and fitness for a particular purpose. The Information may only be used for your internal use, may not be reproduced or redisseminated in
any form and may not be used as a basis for, or a component of, any financial instruments or products or indices. Further, none of the Information can in and of itself be used to determine which
securities to buy or sell or when to buy or sell them. None of the ESG Parties shall have any liability for any errors or omissions in connection with any data herein, or any liability for any direct,
indirect, special, punitive, consequential or any other damages (including lost profits) even if notified of the possibility of such damages.

BRUA] (FIN-ESG) BB LT A &K ERADRA (FINESG) AL, 4 LHmRAARAREREH:

B—% SUA] (FIN-ESG) 4B 4 B RTHERFARA BTN (MTHARN") RFAFRBHATE SRR, ANRE SO EARRL EETEEARIE, #AE
WIS RREAE, MBS ETMASIBR TR, LREEAETIIEIARE, BEIBAMRLRT BHRE. AN RIS B A AL
R RHE 8 RE RO AERABRE AR

F 2% DR AR R AR AAE P, HAARR RN BAREE B 4 SRR L A KRN, REBATAN RN R LRERWEA RS H S 8 4]
B, ARARERL B BBHELT B, BT RS A5 KEBH AN ER—HAA RALANIE, REAFAY, K (BMELEHEF) RRAZEKN, TEHL
SEAARMEA A ERRHGTA,

2%

Ko R4 %k L. BABE. BB MK K5, TR A BAL RE. KR AR T BARGHE B HABRANNE, FNARSERALRE 2R
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AARKH, @R PRI EORETE ARFRETAE,

Ak wALTERAAR, RERRERSANNLRBAAE (o CRRMER P EMHN) CERAAP RS (SME) B0 (RRABALR) F) AHEH, NEdb
PR ARIMIT; AT F RS LRIRARA LS RAT—5E, WAALTERAZAR.

SusallWave FIN-ESG Data Service Disclaimer: Please read these terms and conditions below carefully and confirm your agreement and acceptance with these terms before using SusallWave FIN-
ESG Data Service.

1. FIN-ESG Data is produced by SusallWave Digital Technology Co., Ltd. (In short, SusallWave)'s assessment based on legal publicly accessible information. SusallWave shall not be responsible
for any accuracy and completeness of the information. The assessment result is for reference only. It is not for any investment advice for any individual or institution and not for basis of purchasing,
selling or holding any relative financial products. We will not be liable for any direct or indirect loss of any individual or institution as a result of using SusallWave FIN-ESG Data.

2. SusallWave do not consider recipients as customers for receiving these data. When using the data, recipients shall make your own independent judgment according to your practical individual
status. The contents of the data reflect the judgment of us only on the release day. We have right to update and amend the data and release other data that contains inconsistent contents or
different conclusions without notification. Unless expressly stated, the data (e.g., financial performance data) represents past performance only and the past performance cannot be viewed as the
prediction of future return.

3. The copyright of this data belongs to SusallWave, and we reserve all rights in accordance with the law. Without the prior written permission of our company, none of individual or institution
can use these data for any profitable purpose. Besides, none of individual or institution can take actions such as amendment, replication, translation, compilation, re-editing, adaption, deletion,
abbreviation, excerpts, issuance, rent, exhibition, performance, projection, broadcast, information network transmission, shooting, adding icons and instructions. If any loss of SusallWave or any
third-party is caused by those actions, users shall bear the corresponding compensation liability. SusallWave shall not be responsible for any loss.

4. Ifanyterm is not contained in this disclaimer but written in other agreements on our website (e.g. User Registration Protocol of SusallWave Website, User Service (including authentication)
Agreement of SusallWave Website, Privacy Policy of Susallwave Website), it should be executed according to other agreements. If there is any difference between this disclaim and other agreements,
this disclaimer shall be applied.

s 2 35 g3 F

FREERNRLRE: AR BREMEAZAA RS (“HTISGL") 612 TR B BARRATA R (HTRL) K47, A RREFBEARANEH (£ 571%) #
AEARLNTED (REARBENL) BMER, FALREE HTISGL 4942 % # B8 Haitong International (Japan) KK. (“HTUKK") 8980 FA 47, HTUKK At A AX AW 44 %
FARRAA,

WEEANARRE: ARZONFEAR S, BTBRATRIEAPATAZ Securities and Exchange Board of India (“SEBI”) % #) Haitong Securities India Private Limited ( “HTSIPL”) AT 4.
17, Q4EHERL A% 2 BSE Limited (“BSE”) 7= National Stock Exchange of India Limited (“NSE”) L8] (4AkA TR HAT 1 ) (AR MAE, HTSIPL T 2016 4 12 A 22 Bk
FARAREEFEARAA AL (“HTISG") B—34.

FARRRE SRR E FRA LA DRI, 24T hAA BIRHEARAA R E A /REEEFREAZ AN LRAR AL EEERER.

AT H AR EANE CRAERRATERR, 12 HTIRL HTISCL RAEFT MR TR B FREARAARAZ (“HTISG") # AR A LA, T A LA RBUETA T RE T4
PRRRIE, AXHTHAAANBERARE Y, #F LR, BAAFRE, ALHBALRA, XHTRANETIIILRZOAAAERBRTTEGAE, AXHFHE/
TERBRAEAZEARF B RN RN, EELARBER, AXRPRANEATEARRITES. WA SUUEA KD § A OUM AR, IICERA
TRARE FARAYA, LEORAFF—AREBROLR, FERER), QBUTARITALRY, AEATXRGTHY, BRARESNAOLTH, BLRARE
AXHTHEBGFEAGES R4, PFFAL BAEFAMSHN, P ENHFRAF NG, BRESA QTP FELERGELT LR THRE Rk, 2, 2ih
A B LRR, WHARTZAREAAERRTELTE. ZaTRARLHAN MR AT AERABEGRE, HISC REEF. R ARBAM YRR T
f£,

RA KA ZARRTENMITRI, HTISG AKMMXKA . RATEAR. EFRER, HTRNEA LFARKUIA RN ETERRITESHA REIBLCUARITE R,
HTISG 8945 R\ XA RAn b LALHTE HIISG MR K P Foida RAEE KAXMAE R ARG 0 XA BB TP EAIXH R, HIISG THE S AR ERRE LR
—HABTRR. RHTRUEA XS RARALGREAT REZF R kA, BRAEN,

%7 B8 B 7 35 www.equities htisec.com , £H 254 X GE B FARG B LA L4 RXZHALRPIREHNNEE L,

FEXBPHREEREE: AARLE A LI N EEE GO AL FINRA RATEM B A RBA LA T4, FERTEE FINRAE XS ARAHAE B i d drhd, AFEargz
ERAZHHF 2081 FN LA,

IMPORTANT DISCLAIMER

For research reports on non-Indian securities: The research report is issued by Haitong International Research Limited (“HTIRL"), a wholly owned subsidiary of Haitong International Securities Group
Limited (“HTISGL") and a licensed corporation to carry on Type 4 regulated activity (advising on securities) for the purpose of the Securities and Futures Ordinance (Cap. 571) of Hong Kong, with the
assistance of Haitong International (Japan) K.K. (“HTIKK"), a wholly owned subsidiary of HTISGL and which is regulated as an Investment Adviser by the Kanto Finance Bureau of Japan.

For research reports on Indian securities: The research report is issued by Haitong Securities India Private Limited (“HSIPL"), an Indian company and a Securities and Exchange Board of India (“SEBI”)
registered Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“BSE”) and the National Stock
Exchange of India Limited (“NSE”) (collectively referred to as “Indian Exchanges”). HSIPL was acquired and became part of the Haitong International Securities Group of Companies (“HTISG") on 22
December 2016.

All the research reports are globally branded under the name Haitong International and approved for distribution by Haitong International Securities Company Limited (“HTISCL") and/or any other
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members within HTISG in their respective jurisdictions.

The information and opinions contained in this research report have been compiled or arrived at from sources believed to be reliable and in good faith but no representation or warranty, express or
implied, is made by HTIRL, HTISCL, HSIPL, HTIJKK or any other members within HTISG from which this research report may be received, as to their accuracy, completeness or correctness. All opinions
expressed herein are as of the date of this research report and are subject to change without notice. This research report is for information purpose only. Descriptions of any companies or their
securities mentioned herein are not intended to be complete and this research report is not, and should not be construed expressly or impliedly as, an offer to buy or sell securities. The securities
referred to in this research report may not be eligible for purchase or sale in some jurisdictions. If an investment product is denominated in a currency other than an investor's home currency, a
change in exchange rates may adversely affect the investment. Past performance is not necessarily indicative of future results. Certain transactions, including those involving derivatives, give rise to
substantial risk and are not suitable for all investors. You should also bear in mind that recommendations in this research report are not tailor-made for you. The analyst has not taken into account
your unique financial circumstances, such as your financial situation and risk appetite. You must, therefore, analyze and should, where applicable, consult your own legal, tax, accounting, financial
and other professional advisers to evaluate whether the recommendations suits you before investment. Neither HTISG nor any of its directors, employees or agents accepts any liability whatsoever
for any direct or consequential loss arising from any use of the materials contained in this research report.

HTISG and our affiliates, officers, directors, and employees, excluding the analysts responsible for the content of this document, will from time to time have long or short positions in, act as principal
in, and buy or sell, the securities or derivatives, if any, referred to in this research report. Sales, traders, and other professionals of HTISG may provide oral or written market commentary or trading
strategies to the relevant clients and the companies within HTISG that reflect opinions that are contrary to the opinions expressed in this research report. HTISG may make investment decisions that
are inconsistent with the recommendations or views expressed in this research report. HTl is under no obligation to ensure that such other trading decisions, ideas or recommendations are brought
to the attention of any recipient of this research report.

Please refer to HTI's website www.equities.htisec.com for further information on HTI's organizational and administrative arrangements set up for the prevention and avoidance of conflicts of interest
with respect to Research.

Non U.S. Analyst Disclosure: The HTI analyst(s) listed on the cover of this Research is (are) not registered or qualified as a research analyst with FINRA and are not subject to U.S. FINRA Rule 2241
restrictions on communications with companies that are the subject of the Research; public appearances; and trading securities by a research analyst.

MEAWRE S
RETXAAAL, FNEAH2HBKREIEFARIRL P ETEARATET ) HREAN BB A LA AR RIGR AR FEEAR .

FRERANELER: BARFEARANA A (HTISCL) AT AR LRE, HTISCL AEFBARERS 1 £2AEHD (WSEATS ) BHIENG . AHEREFFHA
GEARBRAG) (BBEAE 571 F) (LTRHASFO") FREHZHERS, EAZAXMEN. AFRRERRES SFO ﬁfr);wﬁ“%mxﬁ%" AR T RERBLIEAR
PREFBEZRANFE, BREMRBRRALRE PAENE SMBATAR., RAZREGRIARALRE T P AR E LR ETELFRE HTISCLAEAR.
%@&ﬁ‘%é‘aiﬁ%ﬂ?iﬁ AHFRARLE HTIRL, HSIPL 3 HTUKK 5. HTIRL, HSIPL, HTUKK ARIETHE HTISG 2 BB E NG, HALLE M, BRALEEEFHLRESHFH
RAMARBLIEAZ OAR, AFRREREARE 1930 £ £ EEAR 5" F 1506 LMD REME 1 AE Z2AMEFE 1 (“Major U.S. Institutional Investor” ) #= 1 L4
&1 ("US. Institutional Investors”) . @ £EAME R 2 X AFIREH, Haitong International Securities (USA) Inc. (“HTIUSA”) #stR&e R AR 1. EKIARTREN LR
#xH, ﬁﬁ#&#%$ﬁﬁm#&ik@éﬁ1o,€ BATEMIEARM A LRI LEEMNRS), R4 HTIUSA. HTIUSA 4 F 340 Madison Avenue, 12th Floor, New York, NY 10173, 3% (212)
351-6050. HTI USA &£ £ B F U.S. Securities and Exchange Commission ( “SEC”) #1447, 4% Financial Industry Regulatory Authority, Inc. (“FINRA") #1& . HTIUSA R %75
AFERE, LRATLT OANMT. AETEAT, KAARLIRENETEDR YA, FELBSMMFASRE, LRFEE HOIPL, HTIRL K HTUKK EH&#47E £iEASA
$ABIENT . www 9049 HSIPL, HTIRL 3 HTUKK 276 & A 2 M 524 FINRA #1847 4, BBLTT 46 R4 FINRA % 2241 £ALE 09 5 B ARG M A, AF RS
FATIRIK P B 0 X HIE R IR, ﬁﬁ$%mﬁi¢ﬁ%%&h#%lmAXﬁﬁAwlﬂ (845 ADR) THRAE—ZAR, EERAOEATRIA LM, AL EEEALY
4’3* AFRFLEDEARMALRI LG ETRARE. %l/\ﬂT EAZFHRLRGFEARE ZERAA BN EEEX. ff\‘:‘fm%ﬁiﬁ’u%mu %é’lﬁwﬁﬁjiﬂﬂé‘]&ﬁ
EARMELB I LRI BNMEZ LER AT R, THETEFEAIMELBILHNER i)\?éiﬁﬂﬁ@ Joh, £ ERHA B BTA )0 T

Haitong International Securities (USA) Inc.
340 Madison Avenue, 12th Floor

New York, NY 10173

BAABTE: (212)3516050
DISTRIBUTION AND REGIONAL NOTICES

Except as otherwise indicated below, any Recipient wishing to discuss this research report or effect any transaction in any security discussed in HTI's research should contact the Haitong International
salesperson in their own country or region.

Notice to Hong Kong investors: The research report is distributed by Haitong International Securities Company Limited (“HTISCL”), which s a licensed corporation to carry on Type 1 regulated activity
(dealing in securities) in Hong Kong. This research report does not constitute a solicitation or an offer of securities or an invitation to the public within the meaning of the SFO. This research report
is only to be circulated to "Professional Investors" as defined in the SFO. This research report has not been reviewed by the Securities and Futures Commission. You should not make investment
decisions solely on the basis of the information contained in this research report. Recipients of this research report are to contact HTISCL salespersons in respect of any matters arising from, or in
connection with, the research report.

Notice to U.S. investors: As described above, this research report was prepared by HTIRL, HSIPL or HTIKK. Neither HTIRL, HSIPL, HTIJKK, nor any of the non U.S. HTISG affiliates is registered in the
United States and, therefore, is not subject to U.S. rules regarding the preparation of research reports and the independence of research analysts. This research report is provided for distribution to
“major U.S. institutional investors” and “U.S. institutional investors” in reliance on the exemption from registration provided by Rule 15a-6 of the U.S. Securities Exchange Act of 1934, as amended.
When distributing research reports to “U.S. institutional investors,” HTI USA will accept the responsibilities for the content of the reports. Any U.S. recipient of this research report wishing to effect
any transaction to buy or sell securities or related financial instruments based on the information provided in this research report should do so only through Haitong International Securities (USA)
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Inc. (“HTI USA"), located at 340 Madison Avenue, 12th Floor, New York, NY 10173, USA; telephone (212) 351 6050. HTI USA is a broker-dealer registered in the U.S. with the U.S. Securities and

Exchange Commission (the “SEC”) and a member of the Financial Industry Regulatory Authority, Inc. (“FINRA"). HTI USA is not responsible for the preparation of this research report nor for the

analysis contained therein. Under no circumstances should any U.S. recipient of this research report contact the analyst directly or effect any transaction to buy or sell securities or related financial

instruments directly through HSIPL, HTIRL or HTIKK. The HSIPL, HTIRL or HTIKK analyst(s) whose name appears in this research report is not registered or qualified as a research analyst with FINRA

and, therefore, may not be subject to FINRA Rule 2241 restrictions on communications with a subject company, public appearances and trading securities held by a research analyst account. Investing

inany non-U.S. securities or related financial instruments (including ADRs) discussed in this research report may present certain risks. The securities of non-U.S. issuers may not be registered with,

or be subject to U.S. regulations. Information on such non-U.S. securities or related financial instruments may be limited. Foreign companies may not be subject to audit and reporting standards

and regulatory requirements comparable to those in effect within the U.S. The value of any investment or income from any securities or related financial instruments discussed in this research

report denominated in a currency other than U.S. dollars is subject to exchange rate fluctuations that may have a positive or adverse effect on the value of or income from such securities or related

financial instruments. All inquiries by U.S. recipients should be directed to:

Haitong International Securities (USA) Inc.

340 Madison Avenue, 12t Floor

New York, NY 10173

Attn: Sales Desk at (212) 351 6050

PRAREFBOBLERA: AP EARERE (FAPE, RAREAOAE, FOEFBRAAER. RNEAFKRPSE) RAARBER ST B EEEARKEETHA
RATHRAEMA, FARBAKEEEN, AMATOELARARETENELSE, 2555, AXHETEF MR LEAGA LR E RN, RbtiEE MR ALt

MR, ERETEBRAA QRAERATZH, EMEAS D RAA T LEIR BRI FE AT G ETEARETEARA, BIRIHHARART LR RAMNR

WEXERANBRER: AEARATAFHHATERAEA AT TR EEERA B EEANEHINMERN S ARG, AP AR IEAE RS X ETEH Ik

ERAHRRED L @A F I8 KIEARE AR LB B 4312 T & Haitong International Securities (USA) Inc. (“HTIUSA”) F¥h 4k, %403 £ —FAk4 National Instrument 31-

103 Registration Requirements, Exemptions and Ongoing Registrant Obligations ( “NI31-103") ##L% /3] r B X HHA %% 1 (“International Dealer Exemption” ) #1X 47, T X48%

A FIRTRREY . $KEEPBLAA, AWEX, AFHREETHATHTRUBEAETEANBRAN . ATEER. [EIMFLA. MEXBETEAZR 2R

MO RENMH AT EINEF ABEZFAA. LP ARG LRRIERANR L, EMERMANF AR Bk, ERIZFHE, BMERGREAS KRN BT

National Instrument 45-106 Prospectus Exemptions % 1.1 7 3# Securities Act (Ontario)% 73.3(1)F ATALZ &) TATH KA 1 (“Accredited Investor”) , HAZZEREAT National

Instrument 31-103 % 1.1 FATALZ &) 1 #TTHFE 1 (“Permitted Investor”) .

Fmg XA ELER: KH7REH Haitong International Securities (Singapore) Pte Ltd (“HTISSPL”) [A\&) iZ 45 201311400G] F#r sk 2 4%, HTISSPL R 44 (MARF%) (%

110 %) (“PAN) EXHBAMSHRE, 7T (a) REXTIEA, ERRTHHGRY, LHATELSAFRPIMTELSANER (b) KAIMA KIER, LHAITERSAF

PIMTERAANREITIARRE . ARLRERRBAFS GEARGRE) (£ 289 F) 5 44 FATARONMETA. HTFEARLRER AR ELAARNEMR

A, ARLREQRAALZDATIE &5 HTISSPLEK A

Haitong International Securities (Singapore) Pte. Ltd

50 Raffles Place, #33-03 Singapore Land Tower, Singapore 048623

7% (65) 6536 1920

BAREANELFR: AFLREDEARFEAARADFAA, BEPALNFIATEENLRRSREF EMERNM (RIEAALRIMAFE (FEV) ) F 61
(1) %, % 1711 (1) £e9frAAa k440

RERKEZRENELER: ARSANELTAFI4 Haitong International Securities Company Limited Fi A4, ARERAAARTAEEBNELEP KA. FHEFIL A RS

HANBTATARBRRELE P, RABT LRI EATERNE P FFRHARE. Haitong International Securities Company Limited #)2* XA 81 4K A2 RRATH

RAAFLRE T RAGERCKARAER 05% ., HARBALEIREATHRALLBLT AL EETTRLA.

BRATHRFTEWGBELER: Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited #= Haitong International Securities (UK) Limited 2 Al 4R ¥ i

KAHTEAPRTER S (ATHAASICY) 23] (RRALER) X5 2016/396 SHEERKALY)RARAL, AFNE LR THE 2001 F (A3 %) AAXATARLE P

RELBRANEREFEHAARALLBREFTHER, ASIC AT E KT ELTMERR: wwwlegislation.gov.au. #&ERRENLBRETIEFELAALNEH, 7

FEESERRADAERGEERAER.

WERRANEHER: ARZONFEAR Y. BFBATRIEAPATAZ Securities and Exchange Board of India ( “SEBI”) )&% #) Haitong Securities India Private Limited ( “HTSIPL”) Af

KA, BHEHERK A Z BSE Limited (“BSE”) #= National Stock Exchange of India Limited (“NSE”) (%4kA T RERXHFT 1 ) HARE.

BRR A4 A% Haitong Securities India Private Limited

SEBI AF % 247 Jf 22 A5+ INH000002590

Hu3k: 1203A, Floor 12A, Tower 24, One World Center

841 Senapati Bapat Marg, Elphinstone Road, Mumbai 400 013, India

CIN U74140MH2011FTC224070

751 49122 43156800 5 £:491 22 24216327

AMAd K ANFHAA: Prasanna Chandwaskar; ®.7%: +91 22 43156803; % ¥} 44 prasanna.chandwaskar@htisec.com
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“EEE, SEBIRTHEMAR NISM #)IAEH RRE T M A AR A RBETBRRIE",

WAV R B REAR AR RS 2019 %, REFARAL

People’s Republic of China (PRC): In the PRC, the research report is directed for the sole use of those who receive the research report in accordance with the applicable PRC laws and regulations.
Further, the information on the research report does not constitute "production and business activities in the PRC" under relevant PRC laws. This research report does not constitute a public offer
of the security, whether by sale or subscription, in the PRC. Further, no legal or natural persons of the PRC may directly or indirectly purchase any of the security or any beneficial interest therein
without obtaining all prior PRC government approvals or licenses that are required, whether statutorily or otherwise. Persons who come into possession of this research are required to observe
these restrictions.

Notice to Canadian Investors: Under no circumstances is this research report to be construed as an offer to sell securities or as a solicitation of an offer to buy securities in any jurisdiction of Canada.
Any offer or sale of the securities described herein in Canada will be made only under an exemption from the requirements to file a prospectus with the relevant Canadian securities regulators and
only by Haitong International Securities (USA) Inc., a dealer relying on the “international dealer exemption” under National Instrument 31-103 Registration Requirements, Exemptions and Ongoing
Registrant Obligations (“NI 31-103") in Alberta, British Columbia, Ontario and Quebec. This research report is not, and under no circumstances should be construed as, a prospectus, an offering
memorandum, an advertisement or a public offering of any securities in Canada. No securities commission or similar regulatory authority in Canada has reviewed or in any way passed upon this
research report, the information contained herein or the merits of the securities described herein and any representation to the contrary is an offence. Upon receipt of this research report, each
Canadian recipient will be deemed to have represented that the investor is an “accredited investor” as such term is defined in section 1.1 of National Instrument 45-106 Prospectus Exemptions or,
in Ontario, in section 73.3(1) of the Securities Act (Ontario), as applicable, and a “permitted client” as such term is defined in section 1.1 of NI 31-103, respectively.

Notice to Singapore investors: This research report is provided in Singapore by or through Haitong International Securities (Singapore) Pte Ltd (“HTISSPL”) [Co Reg No 201311400G. HTISSPL is an
Exempt Financial Adviser under the Financial Advisers Act (Cap. 110) (“FAA”) to (a) advise on securities, units in a collective investment scheme, exchange-traded derivatives contracts and over-the-
counter derivatives contracts and (b) issue or promulgate research analyses or research reports on securities, exchange-traded derivatives contracts and over-the-counter derivatives contracts. This
research report is only provided to institutional investors, within the meaning of Section 4A of the Securities and Futures Act (Cap. 289). Recipients of this research report are to contact HTISSPL via
the details below in respect of any matters arising from, or in connection with, the research report:

Haitong International Securities (Singapore) Pte. Ltd.

10 Collyer Quay, #19-01 - #19-05 Ocean Financial Centre, Singapore 049315

Telephone: (65) 6536 1920

Notice to Japanese investors: This research report is distributed by Haitong International Securities Company Limited and intended to be distributed to Financial Services Providers or Registered

Financial Institutions engaged in investment management (as defined in the Japan Financial Instruments and Exchange Act ("FIEL") Art. 61(1), Order for Enforcement of FIEL Art. 17-11(1), and related
articles).

Notice to UK and European Union investors: This research report is distributed by Haitong International Securities Company Limited. This research is directed at persons having professional
experience in matters relating to investments. Any investment or investment activity to which this research relates is available only to such persons or will be engaged in only with such persons.
Persons who do not have professional experience in matters relating to investments should not rely on this research. Haitong International Securities Company Limited's affiliates may have a net
long or short financial interest in excess of 0.5% of the total issued share capital of the entities mentioned in this research report. Please be aware that any report in English may have been published
previously in Chinese or another language.

Notice to Australian investors: The research report is distributed in Australia by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited in reliance on ASIC Corporations (Repeal and Transitional) Instrument 2016/396, which exempts those HTISG entities from the requirement to hold an Australian
financial services license under the Corporations Act 2001 in respect of the financial services it provides to wholesale clients in Australia. A copy of the ASIC Class Orders may be obtained at the
following website, www.legislation.gov.au. Financial services provided by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited are regulated under foreign laws and regulatory requirements, which are different from the laws applying in Australia.

Notice to Indian investors: The research report is distributed by Haitong Securities India Private Limited (“HSIPL"), an Indian company and a Securities and Exchange Board of India (“SEBI”) registered
Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“BSE”) and the National Stock Exchange of
India Limited (“NSE”) (collectively referred to as “Indian Exchanges”).

Name of the entity: Haitong Securities India Private Limited

SEBI Research Analyst Registration Number: INH000002590

Address : 1203A, Floor 12A, Tower 2A, One World Center
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This research report is intended for the recipients only and may not be reproduced or redistributed without the written consent of an authorized signatory of HTISG.
Copyright: Haitong International Securities Group Limited 2019. All rights reserved.
http://equities.htisec.com/x/legal.html
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