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L : The future role of biomethane, Gas for Climate

AFHETIE, BN ZILE OV Mg, AWV FET TAALT Y Regde) | i (R
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VNHYT D, Z OBER R HEEM T, Gas for ClimateDF# LV 772 0 KV, ZDZED
B & LT, AFEEIIW < OO Z 2T T D,

FlX, EIERET UMEEN TWRWnWZ & Th 5, ICCTIE, Gas for Climate THEE I
TeREDNA F AL N DFETHE LD ATREMEIR VW & B 2 BIEOMM 2515 TWh
(1.4 bem) LWEETERWVWEHEL TS, £/, ICCTIX, JFEIO AFAHENME & H A
LR D RBAIC £V | 20508 LD H ALDORENIRER TH D LBEL TV D, EHIT,
Gas for Climate & iz U CRIRMEN 2D, T AR BENWEBEL TWVD, S HIZ,
ICCT T, FAGFE & EMEICHT HHERICE D . BEEKMEHEILIC L D31 4 A & U EpEEN
BT HZLEBELTWDRAGRRD,

@) A FHTAERLFAHZ L OHEBL (Outlook for biogas and biomethane) [ .
IEA (2020)

INAFITTAENA F A B AT HIEAD BB LI, 20404FI2BF 5 26D RLF
— % U 7 OMRAY 2R T REMEICHE S 2 2 T TS, BRINDIE S DA FHE1,700TWh & HEE
S, D) HLEU (BXOPEE) OBESIT1,248 TWhTH 5, HeciEik & 7 AL
T OB — F BTSN TE Y | BERE ORI T0% IR EIC STV 5, SR
AL CTIXITRE OB T S, BERE, #IR, #iEREEY RS (icFH
SNTWARWAET I | MRBRAR—/V, BEAM) | PEXEREEY (FROREWERRY) | i
FEAKIR EDN DDJEEN T TV —IZHHEN TN D, HABIZOWTIX, RKEAA A
v A (BRWEBE LA LOKE) 2SME—OJEEE L THRET ST\ 5, AR E B
Foly & LR L, BERIEI O R DV ICH ZMEIERT 5 2 L b AEETH DL & LTS,

TR WRERRIE. BIROBIEW FEEMEOHEE X, E L~V OFAOT — #2350 T
2040FFTHMF L2 b D TH D, FRIEDATREME A B TAA AT A EFEICHIHT 5 & 1K
BOBAT DHE (&, VT e d) ICHATE < ed2d, Rl ia72
ERELTWND, THEZRET 72010, BEREORR TR MHEE50% & L, K
DOFHGE ATREZR BB A RAET 2 72012, (KRR CFEMMEROIERET0% & Lz, HERARE
BT, REOEE (4. K. B, F) Tl FEHHI ORI AEFERICTHEM AT L
THE L, FIARIE, FHEOREICE U T, 35%0°5H80%% ME Lz,

KB, TRAF—U AT A (FEE LB ik, @Y. EE) OTDONRAF v R
B =— XL, NA AT RENRA G A X N T D EH A HE/2 A A~ ADRBIEEND
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B) INDOH—Rr=a— T N—HADOEFM (European Carbon Neutrality: The
Importance of Gas) J . DNV-GL (2020)

Eurogas® 7= D Z OHFFETIL, 205040 100% =i >W\ T, [Eurogas-scenario]
& [1.5TECH-scenario] &9 2ff D F U A ZFlik L TW\W5, ZOff%EI%, EU, #[EH,
INT 2= AL A SN T R EIOOHIRE LT, e — LR EH TTWET,
TF U AT, BRFAEDTZD DA F A X FEEL, 1,008TWh/4(Eurogas-scenario)
72 5928TWh/4E(1.5TECHtech) £ T& > TWE T, WU AL b, HARITL D34
F A5 (COCSHHE) ZMURFLDOFEE LTS, HEMEHLIZ L 2310 4 2 % v OF K
FEIE. 20194F72 5 20504F £ THIAYLE L TV D LRIEL TV D,

ZEHINHITTO% & L, 200D F U A TENLNLA30TWh/AE, 1,325TWh/FED /A A~
2RI EEEL TS, BRI, AT ADOBNEBEIN TS, BEEHFE (A%,
TEERHE, 3EIR) . MREMREE OWREEFRIE. (8% - RMUIWTRIE . PESEFRME) | e (i
FBRIGERETITEE) Thd, ZNO3ODFEAT T —Z LI OBTERE I 2 R ET
DI DI SRR 2170, fe b REMR 120 O SE T]E S AV IETERE ) O X E 2 £ A
L7c, £ DORER, EEMFEEHZI95TWh/AF:, RZEHFEHE1,180TWh/4:, BEFEY X758 TWh/
HL 720 20504FIC1X3H H A 51 T2,934TWh/A: & 22 5 23 JFUBFOITE /7131,000 TWh/4:
M 5HKI6,000TWh/AFEDIEN & 5 Z L 3 B0y & 72 > 7=, Eurogast U AT X TOHREH
BT BRI S A~ AFEEL, 2050412 3,400TWh/4E & HEE Sa1, ZAUIBIR O LV
H#I15% 5 (LETECH Y 7~ U A Tid20504F % TI22,100TWhA L ETH 2) , T7 Y~
7Tk, BUEDEEAA A~ A0 L)L L RROEIROF| I AT EZ BB L. Ziud
ZHURbDOTHDLHEBEZLNTVD,

6)  T20504EDFRMICISIT DA F A Z L DRT v )& aZ MRS 5 MBS 0T
(Geographical analysis of biomethane potential and costs in Europe in 2050) ] .
ENGIE (2021)

ENGIEA AT - 7220504 O 4547 Tldk, EU-27 & b a0 [E 7 EUr i 104 [E % k42
LLTWD, ZROHDEIZET DA A A X OFIER 72 ATREMEIL, G5 TL,767TWh & H#E
ESNTWD, MORFZE L AT BT 5 72012, 33 % < EU-27LI4 O [H % B4k U255
By NA T AL OHEEATHERIT1,495TWh & 72 %, RT v vy i, 2B fEDET LT
Ta—FTHEINTWS, £F, #IENT — X X—R LHET -2 2 HW T, ZEOH
AT v b (Ix1kmDZEFI SIS T D) 28X M3, KR, EE1r=y FORREL
YIalb—hL, Fr—LRBE, SO LFA, THEAGEICET A EZEA L
T, HIE e ATRENEE a2 N —T ZEET D,

BRKUETHL OTETERE /11396 TTWhC, 7, WAEIEY, EMBEEDIRE (BREMOL
By) | PEEREIEY) (REEELIH - WEEND) | FEHER, £ATH (EREHEEZEOE
RHE) Z_R—R LTS, FE L, TRAF—1EWIHR L, BN L O EAER AT REME
TIE, B EEY 23388TWh  (BELMEILIC K D3 H A X U EIES I D40%, R T v
FYILD26%ITHHY) LB RERFNEZHDTNDD, it Gas for Climatefffst L v
43TWh 72, @R EMIE. FEAEY OhE, KE, hUEray e~vU U T A
KAE) 2 H O DHHEHD100% 2 56O, FHEKIStthaD iz 2 INHET 5 LEL T\ D, T
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RTOENEAEMPASA A A X AAEFEICFIH STV D, EEKE (200TWh) | 2R

(183TWh) b KEFEEZLEHTWVD,

RENA F~ AR BRI, b, 3ERD) 12, T A{bZ2ARE LI-ME— DR Th
V. 528TWhD XA F A X (AT ¥ L D35%ITHY) I2F 5 L, o3 ~TOH
ZeX 0 @V, R E MR OHEEMIT, 20304E O EFISCENE 7 /WZ -3 & . 20504E1C
AFELIZHDOTH D, HMROKEICL > CEBINMICFIHAFEE L 725 KE A 4~ AT,
100% /31 A A 2 CAEFEIZFIH S D EAGE L T\ 5,

(1) [ERINDRZES 2T AOFHEATREMNE A (LT 2 72O DEIELE N4 A HA K F—F 4 b
D% E| (The Role of Sequential Cropping and Biogasdoneright™ in Enhancing the
Sustainability of Agricultural Systems in Europe) J . Ghent K&, ERJN/NA A4
A%z, CIB (2021)

A B2YTETTUAUINTONA F A X AT HEAERBO AL, BEO L ZA
K <HEE SN TV, AREETiX, Bl (EU-27 & E[E) 1231 2E/EEMIC X D8
HILDANA A A ZRT vy Ve, ST T U AL TRR) T U A0 T
HL T2, v U AT, BEEERE LA A0 AT T LD —RIEY O L oF
BINRIRD EUEL TV D,

BEVEE A L o —1d, BN 2 & ATERR LTz, fRSFRIS T U A, B2
HER I DK OIR 2 B R L, NERAIET T 21 C & 2 BLEMIC TR 2R S 2 48E L
T, TOHREMZHET 2O THDH, ZOTF U A TiH, BINOGKE = L2, HE
OEEY (hvEmay, YAVHL FAX, v TV, ZJU—2RAALRX) O, FHEO
—WIEMRAEERICR T 228G L LT, BEIC#E L TWD B X 6ND TN RES b
Too PRINAI CIHEEI20% 38 H vz, Ry 7 U Aid, BN CHEfEZEH L7256 o8
e K ATREME A HEET 20D TH D, O U A TIE, RIEEL/ B % B
. —REHHID80% A HEMFEICFETDH Z L A2 EL TV D,

HETE STz A A A B v D RTREMEIL, R5F T U A T488TWhH/AFE (46bem/4F) | Hek v
F 1 A4 C1,963TWh/4E (185becm/4FE) T b, Z DIRSFY T U A OHEE L, Gas for Climate
DHEE LT=ART > v L431TWh E AR TH 528, ZOFETIIRT > ¥ v /T E SITHE
KRIDARMERH D L LTWD, KEEHIE (77 ZWEEHNOR—F 2 B, S g
£T) IF, oM & E L Che b mVIBTERE ) 508k L TV D23, ZAUTEIT oo 24k
Eremg LC, R L TR W TH B,

(8) WD E & D ERMEERD/NA A A K AHEEE L O
FROTRXTOMIEIL, ASA A A F 2 OAFEREZBITED191TWh)» b KIRIZHEK T 25 ATHE
RS H ERTND, 1FEAEOHFIEN, 2030421011 T335~467TTWhE TA 7 — /L7 v
TFHZEIFARETH D L O TR Y | TN E B S OHEEE349TWh &AM
H 5,

2050 AT Tk, S DICEERRHEEN ST 5, ICCT(331TWh) 1T b K I EENE
ZRLTED . ZIUF2030FICHIT ORINEESOHEEM LD & 5K 2> TV 5,
ENGIE(1,495TWh) & IEA(1,248TWh) O #F5t1%, i b 3B TH 5, 205040 Gas for
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FRCTH5H919TWhE D b O TNTE Y, 2D X 9 R REIEWT I AL O E AT SR
HAE L HRKMEE L O S v 7 ZDIRY AR Z | D372 0 SeOfR £ THEE T 2 BR D Al =
PE & fRk 2 RIS R LT b,
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Technology/ Feedstock DNV-GL 2 ENGIE
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Total biomethane 1,248 (value
potential in 2050 (TWh) 331 523-919 928-1,008 1,010 for 2040) 1,495
Potential per
technology (TWh)
Anaerobic digestion on Not Not 660 858 967
reported reported
Gasification 120 Not Not 350 390 528
reported reported?
Potential per feedstock
category (TWh)
. Not . . . .
Energy crops Not in scope reported Not in scope Notinscope Notinscope Notinscope
. . Not
Sequential crops Not in scope reported 43] N/A 388
Manure 205 Not 314-3423 157 381 183
reported
Agricultural residues 87 Not 52 208 200
reported
Sewage sludge and 6 Not Not in scope 2 51 Not in scope
wastewater reported
Biowaste (food waste/ Not in scope Not 1 218 163
green waste) reported
Municipal solid waste Not
(MSW) - including 27 raBoitad 240-261 56 Not in scope  Not in scope
RDF/SRF P
Industrial solid waste - Not )
AR —————— Not in scope reported Not in scope 1 34
. Not . . . .
Roundwood Not in scope reported Not in scope Notinscope Notinscope Notinscope
Woody biomass Nt
(forestry residues, 6 373-406 129 390 528
. - reported
thinnings, prunings)
Waste wood Not in scope Not Reported 94 Not in scope  Not in scope
P reported under MSW P P
1,600

1,495
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AR ATIE, BHAERREREBICKFE LT AT, TFRLF— 2T ATEHT & WA iE %
b2 T REDOTE EA%#%é WINZBE=IE, BAEFRBZ R ALX—ThoE ) LAKFEIC

OWTCIEERNBRBEFE A T 4 THRBLTVDN, N F AL NZHONTIEE D
L7ZEUL VOB R— FBRITTND
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TLPBDLRWD, HAEFRTANEESI, 7V v RIZEAIND D, o FE: Tk
ENb L. FEHMRGE (GOs) 23, Fif rlREME DR Z GTEWR A2 5 B FEIC/R D~
X Thsb, BEUIRTTIZ, HEAEZRALXF—IZEDBENCHONT, HOICHEET 5855
HEEEY BT Cnd, TAGHTH, AT AORELGOZEHRZBM X THEIT 5729
DREFED A T = X LB LBETH 5,

T 2 33 S DRI & KURIREL O BEUT — 2 X— 2%, FRZT — X _— 2 OFIFHH T
NTOREHEEIMZ D 3—F 556, ThbDBRKIEBRET LR ZRILT 5,

(3) REFEERORELBFRICE T D3 A A X o OFENZHONT, LV IRVEEEZED,
Fit for 5573y 77— TED HALT22030F DO FAEFHET RV F —40% & W) HEE, BIO
T RTOEHMIT 72 HIREN R A AP EHI A KT 2 72912, EUL, BUEFIHATEE T,
INOOHBEICHBEREMRE T D2 LN TE DR ATRE /e = 3L X —JH 2 B 00 R A
THRETHD, HAEFRERENEZMTETATEDIINANS T AL BRETHY, T —
KRFBEFBUELSFIHENTE LT, 27 & H2030FETix= X b3@E< o< L Bbihd,
BT, WL ODDOBFE T, Rl iTREZEME & IRFBRIEOMAE DRI LY | NAF
AL IR ERAREM AR > TB Y | hOBEEORE - RFHFREZ 7263 L LT 5D,
NAFAZAFEICHERERAT D2 L%, BERI X —ICB T DA X Y EHIET 5
ECTOEEREEEARICTENTE D, ZhoOFEIE, BORNIEF RSN L 03
DD,
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5ARIC 1 D HS dh BRUOEIZES S | ARG B #£28 2022 42 1 7 1 BIZdE S
7o PEEREMRBALR TIXEE 8485 I Machines for additive manufacturing (F&J& &% H D
Bt GEFR 3D 7'V > %)) 03Fmak Siiz, HS dublE, Bl & ar-ofli OO K% & 5
DLEEbOTHY  BH TGN T IFEEERH OB 238k & LT Sz,

TTAT4T7~=a777F % V7 (LT, AM) OfiGEEEICIER L ThaH, K
EIHRAEROTHTHY | AM FELEDL IKERETHRZ Y — FL TS, KEH
EUF S AM O R 2R S L5BORZ THH LT 5,

IO Ll EMND, KEEFLE LT AM OB OV T, BiH ZIZHEE LT 3.
PIBEDEBIZOWTHET 5,

(AT H =)

1. AM (Z2WT

2. AM oG

(K5)

3. AM i Tl

(1) M5l

(2) AM2.0 FEfR~DBAT

4. AM (2B 2 KEBUFOBLY #A
(1) PEFEMFITHLA America Makes
(2) AM Forward 7' v 7 7 A

5. AM OK[ETHEEHE

(1) KES3D 7V o ZEEA—T—
(2) KE3D 7V o ZHY—ERTa/ A HF—

3. AM % TH|

(1) il

KEH T ACEKHEZHEZ TWBEHE - a7 ¢ 744 MarketsandMarkets
Research 1 3D Printing Market] (ZX 25 &, #H D 3D 7V o7 1> 7 (AM) ii¥s
IE. 2021 FE D 126 B2k R4 5 2026 21T 348 fik RAERER 225% TR+ 5 &
FHLTWD, EBlofERLT, KEY 77 v A2 A 4% #E < Grand View
Research thiZ L5 & #5HdD 3D 7V 7 4 7 (AM) iidiE., 2021 4£Z 138 {& 4000
J K RV &Gl S 4, 2022 A 5 2030 2T T 20.8% DAERRE R TR L, 2028 4£F
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Global 3D Printing Market Trends

12 6 U5 0 Eillion U0 Eillion
5 M2de 2026-p
G )

CAGR The g obal 200 printing marketis projected to be worth

LIED 34 & billion by 2026, srowing atCAGR of 22 5% during

22 5 5 %Hﬂe forecastperiod .

Thers iz atrple

apportanity for the 20 Sl Feducton in the e The healthcare sector
printing mar ketin the G0 ranutecturing eost and ] provided opportanity 10 the
BPAC redioh, owik e to the g process downtite in 30 prarket, ouin € to COVID-13.
fizin g ad aptioh of 20 printing walue chain, ease in 30 printing has facilitated
printed componentsin devel opmen tfor eustormiz ed fratufactirers 1o produce
warions sectors, including products, fle ibility, and \E"F"B tor parts, testing
CONSUmEr products, tech hological & dus neement equipment, personal
autarnotive, indy =ty are the driving factors for the protecive equiprnent, shd
market. other medical supplies.
Rising government support o @ Rizing rend for 20 printing
boo;t'lhe 3'.3 printing |ndus1r.5- Wl senices & softuare; rizing
and increasing ine stmentsin = itnpo rtance of FOR & PEF

thiz zectors are sorme of
irmportant aspects ofthe
tnarket for forecast period.

techhologies; and indu sty shift
toweard the adoption of 20
prinding for rmanufacuring of
fun ctional parts are the key
opportinities in this market.

X7 t#HOD TV T o7 (AM) HGoOE)mN
(HFT) MarketsandMarkets Research

AM N ERE T2 TRIOE RIS, hAX ~v A AR OKRS S, ®iEa 2 b L EEE
DOHIE, AM 7'v ¥ =7 h~OBFEE, FESEM 3D 7'V ¥ O EIBFRE 72 £ & 2817 T
Do BRI & LTIE.3D 7 U v IOMEID 2 X b @RE R E R E 4 bIF T 5,
H Ry RIZOWTLTO LB HET D,

O HAZ~A ZREBRFE DG &

AM HIFOHEARZ LY | AL~ A4 RENTBERERLOA T~ R U o b (T
b D& MR, BREREIT T N T VAT L) ORENSINET S, AM (2
F 0 & D=— ARLEMEI)S U i ORGERFIRRIC e D, 7 WA F—1T &L 2 BEARRKG
DOFFITHN T, RN ZILFRF TE D L0 T2RE, WRZ~v A XS Y—
EARIERIET B,

@ TR T, EEH 3D 7V X BT E KET S

AM 15O R¥%E ED D 3D 7V 2 EEMT V2 T A7 by 77 2R
MENDH, 2O BREEMNT Y 205, TRFRTICEWREZZET 5 &L TRESND,
PEER TV v # PMEE OB, « 5L 2 835 2 L AN AIREIC /e 5 2 & T, M=
A MER/NRICI A, EFEDREHITHZ LN TE D,

@ THHRET, HEFEENRBEOREZZES 5 & TRIND
AM [IHfx REEZRICR SN TV DT, FRICHBIHPESIT AM i ICE WV TR b RH
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WCHELTWAEETHY 7o N A B THENS K@ « S ih w2
7 FLTW5A, LY EMEER BEE A ~OERSS, AFEOKEL, V7 I T =— b
Y OGP DR GORE %M LT 5,

@ PRI, kS AM &Y — R

AM HiIEAEK R Y — R L, PRIBIMFA LY — R LEET 5 & TllEihiTns, dekix
frZegdi, Bhfl, HEVEER COZ/EMIC LY | RO TH EE-OEE MK L 7o
TWo, D AM ~OREHNN, BURFSE, Sz & cdekifiss O Rk 2 B i
WEEDEFHENTNWD, £ KHIZ3D PV v FA—h— P—E R 2—u— (4
PEZRE) REMNELFEL, AM ~OWF BRGNS RN 5,

North America 3D printing market
size, by technology, 2020 - 2030 (USD Billion)

$3.

w

2.6B . - .

[ - -

_—

— e .

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
@ Stereolithography @ Fuse Deposition Modeling ~ Selective Laser Sintering

o

(=]

@ Laser Metal Deposition « Digital Light Processing @ Others

X8 dbk AM it O HER T M
(HFT) MarketsandMarkets Research

® FEMEOAFREL a2 S

BEEE LCIE, 3D 7Y U X OMEHEMNMEIRE L CEAGZR Z &3, TilE O KR E 720
YR Lo TWVD, MEBIRIIRE R T L —2 Z—FTiEH D b 00, T 54
FHIFER O TS, F6 AT 2B OB RE BT 2 #0120 JEHEN 70 2
M5, 3D 7Y X TR S DA OB L BN 5T\ d

©® FEHREOR

3D 7—# éza?ﬂh T, &L FA - DOIROSZIEY 25 TH IR T2 2 L TE 5
ZEH, AM fiGRIER L TIEE REa B —FH FHEREFEOREIIRM E 2D, &
MR DL, EET B =0T D720, B LA r 7T Lig & ORER; k£ 2 48 1
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(2) AM2.0 FEfR~DBAT

AM G045 %Ol E LT, KB~V T 2 —t v VAR H 548 3D 7'V ¥ A
— 71— ® Desktop Metal 1%, TAM2.0]Z#E L T\ 5, Fftic L5 &, 2k TOTAM1.0]
DOFF « RE - BHICEHE L2 FiE2 5, TAM2.0) 1348 AM 12X 5, B, K,
P, RRIFHEOH T, HERDOREZEIT I D Fet& i ih - S O AR 72 K EAEFE A ATREIC
52 LICEREY TR L ERZL TV D,

ERD 100 5 OHETOREZ FRRICT HRttEDO4E 3D 7'V o #i%, BIEMZT Tl
R B A RBRICA VT~ RAERET D Z L2 FREICT 5. AM2.0 R ~DRBATIC &
0. FPEFEITAE 10 /T 115U Eofidy (120 B Fnb 1,460 B FV) 12725 &5
ATV,

AM industry to grow > 11x over the next decade

Propelled by shift from prototyping to volume production of end-use parts

. Additive manufacturing market size(
Evolution of the AM market 1«
25% CAGR
$150B --
$1468B
= Technologies focused on design, prototyping, Company aQOptlon SiEddie 5
e manufacturing for end-use parts@
d $120B --
= Legacy players now commoditized and losing 5% 18% 46%
market share to low-cost and open-source 2016 2019 2022E
competitors
$90B --
AM 2.0
- Next-generation technologies focused on $60B
enabling volume production of end-use parts
with finish, accuracy, properties, and economics 9% CAGR® 20% CAGR
competitive with conventional manufacturing $30B [
= New players driving advances in speed,
accuracy, and material variety $O6B $‘| B
$B
o Q% p o H o @ U G
¢S o & 8§ 4 NS R
R S S
Source: Wohlers Report 2020
Research AM 1.0

vage §

X9 AM EXD % THI
(HFT) Desktop Metal, Wohlers Report 2020

4. AM IZBE¥ 2 K EBUF O B Y #HL72-

KE T AM IZHT 2 BUF OB $ADBIEF ITIER TH 5,

(1) PEFEMFIHLA America Makes

2012 4F 7 HIZYRFOA NV EHET, il - A/ _X—2 a3 B CORBEO BRI, KE
DB INE T ~DfEREEE S, KERE FE A G (President’s Plan to Revitalize
American Manufacturing) # /A% L7, AGtBOTEZAZH IBOR E LTI B S =00,
kil ) R—2 g%y Y —2 (NNMI : National Network for Manufacturing
Innovation) DOHEZETH D5, NNMI [, EESHIZELEEOIEMEIC 72208 Dk < 7 et
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BT oERFPHEEORE A /) X — 2 VB (IMI : Institute for
Manufacturing Innovation) % Hilii/ N7 & U TRt L. FFE D Fed RIS H AT~ D WF 72 B %
ZHEARICATO 2L T, RENRENRER - HAkEXD Z L xS LT,

IMI I3 KA HIZ 16 TR E S AL TR Y . IRFICERE (2012 4F 8 H) i/ IMI 73,
Additive manufacturing (AM) %xf% & L7z, America Makes T&h 5, DOD (JEHBG4)
THTHERICKD®FRHEIZ L > T AN MY 725 7 @B S, NPO THD
EBHE - Btk T o % — (NCDMM) 23EE ERER>TWnD, AM 23RS, KE
DRGEERE~OENBEZIME L, KEREEOBEA N 20522 HNET 5,
America Makes (Z1%, 85 VL EDFE 13 ORI KT, 9 ODaIa=7 4L v 18
DIFFEFFR - FEBBIMLTWD, BE. BRI, 2N L 0K GBHOSMERSINT 5 Z
LTI V=T EER - FAEFENRED, KEFIHA T T EER LR, Rk
PHEBA L EHEL . A ) N—T ¢ TR ORISR OBHSE . M, AMBEREETTo T
AHHA L 725 TN D,

7235, 2016 ALK, NNMI | Manufacturing USA (Z&#r & 41, IMI (% Manufacturing
USA Institutes &FEIILD L D177,

Bioindustrial Lightweight 3D Printing PRg)oticsP‘
Manufacturing Materials  Youngstown, """ Sustainable Manufacturing

St. Paul, MN Detroit, MI Rochester, NY

Digital Regenerative Manufacturing
Manufacturing Manchester, NH
Chicago, IL

Integrated Photonics
A , Ao
, ’,
Flexible Hybrid . Modular Chemical
Electronics Y Process Intensification
San Jose, CA E New York, NY
Smart .H ‘

Biopharmaceutical

Manufacturing
Newark, DE

Manufacturing Wide Bandgap
Los Angeles, CA Semiconductors
Advanced Raleigh, NC

Composites
Cybersecurity  Knoxville, TN
Manufacturing
San Antonio, TX

1 0 Manufacturing USA Institutes —&
(tHAT) Manufacturing USA

(2) AM Forward 7'v 7/ J A

2021 4 1 HIZ/8 7 Bl Made in America (2% 2 KEEGCY 77 A4 F = — D
RIE L0, [EP54E (DOD) (2 X - T AM OfEMIZBT 2 O e fHHIHEIE % 2 (DoD Additive
Manufacturing Strategy) N3 #E i/,



W2 202245 H 6 H, /A 7V KHHEIZ AM 0% & 2 g5 [AM Forward 7'& 7
Th] BREREKL,

AM Forward %, K[E OEM & H/hMr¥E (SME) 774 ¥ —D/N\— hF—2 v 7 Th
D AMOBEHZ ST 2O jom Ea BiET 6 O Th 5, OEM (Z1% GE, Lockheed,
Raytheon., Siemens Energy. Honeywell, Northrup Grumman & Fi15, ZiUZ k-
T, KEOHF/NEEREF OFG 1 2m L3, mESORMEEEHZAIL - #FF L. AM O
BRHCEV YT I F=—vORIENZ&ED L 2 LT, KEWHO =2 MEBICERYT S
EEELTND

AM Forward OEBHIEIZLL TD LB,

o HUMREA~OREICLY ., JVBMTERNRY T T4 F=— U EHET D,

o AM D XD ZHHEAM oM A HIRT 2B A Wk L. RROEEEEFERT D,

o HKDOHIET I AT AADOEEZHB LT, KENTELYZ ORI LHELITH,

AM ZHAL TV @RI $FEY 774 v — b0 D0, BEOTFENRENATHD Z
ENDB, 2L OFMEEIT AM OB AR L T\ 5, %ﬁu\ 3D S o ERarEa—
HZET VT DON—RT =T VT N 2T ~OREIX, @F., AELMEI A7 5249 2
LB ERT D, AEiT & 1E Lf:ﬁ%uu’\@ﬁ%%@f%ﬁ#?& X, Z< oI E 5T
BATLHZEEFEHELY, £, 2o/ AM 28 AL, EHT 2720 0722
AX N EWEBICHT LA TR, 207, OEM 1T AM CTAERE I L2 Esh % Bt

DERFHIY ALY, WEZHR LIV T2 ENRELR>TN D,

2O LIEHEREND, 5D AM Forward '8 77 A33EFR I 72, AM Forward 1%, K
F OEM &2 DKENOY T Z A ¥ =03, H LW 3D 7'V v ~OFE, HEEBOFIB,
R ORAL, BERE~OSIMIEET 5 BRI Th D EBIFITHI L T\,

ROEEZROFX, OEM 28 [FFE Y 7] 4+ 5 2 & ThH 5, GE Aviation (X, AM
D BLIEER G ORI E 2R D 30% 7 KENTHL A % E < H/h{E TR ® ., Raytheon
Technologies I3 AM CTHLET 250D 50% % H/MEZEIT KD, Siemens Energy [ 3ifiE 3
D AM R D 20~40% Z /R ETDHLEFERLTND

KENCIEH 1,750 ORI - & TH1AHY . ARt T49 TAZEM S TWD, £
55 80%IFTNEZEER 100 AR T, €DE < AM OFANINLHER TN D,

AM Forward #3ZHET 5720, A7 VBHEIL, KEOH/NMEEEA —T—28 AM O
XL BE N 2@ LA TE oA R T 77 A afE Lz, 7w 77
LIZiE, KEEEA O Business and Industry 7' 2 7' F A #H ASRIT O LW ERNREE 7
77T 5 PUMEETD 504 m—r 70T AEEM L, 2D DEERCZ DM/
JBINTEZD B LWV Z AT DO EeHHEL SET 2, 72, ZROMMIC LD ML
—= IR AR — FORELEEN TV D
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5. AM O XK[EF R
AM IZBH9 % 2 YT ¢ 7 %4T 9 K[E Wohlers Associates fED i F OFHA L AR — K
[Wohlers Report 2022 (2 X %, 2021 FOEZHEM 3D 7'V ¥ A —H—OREEE#Hy =7
Z TN RT, B 156t 5 B EVKERFETH D . AM H5HIZ BV CORE DR
ZU—RLTWAHI ERGND,

40%
35%
30%
25%
20%

15%

10%
- l l '
N

0%

11 2021 4FEEMA 3D 7V & A—h—r =7 (RFEHEI—R)
(HFT) Wohlers Report 2022

(1) KE3D 7V HEHEA—T—
O Stratasys CKE I Y ZIN. 1989 #i% 7) https://www.stratasys.com/
KEDIRY ZMEA AT ZAD VRN O 2 PR zE2 5EHXM 3D 7'V
H A—T1—, 1988 42 FDM S (R R ER) BifoRr2 G L, 5]
D 3D 7V Z&R¥E, &SRO 3D TV ATy Ty =T EfER, BETOLO
b, R TK 600 fELL o AM 2B 5 R A B,

@ Formlabs CK[E~YF =2—1& v VI, 2011 4-3%¢57) httpsi/formlabs.com

MIT A7 4 7 ZHROFE 3N DT 3D ) o ZA=T—, TAT by 24
7® SLA K OtiERHA) (2, MBICEHHE L7zEREN TLFS (Low Force
Stereolithography) | Z:H L7=7"V > % [Form 3] % 2019 4 4 A 2383, &R HICE
FEET MDD EERSINZ D Z LT, @M CIEfMRIER 2 EBT 5,

@ 3D Systems CKEYV T A a7 A FJN, 1986 4) https//www.3dsystems.com
1987 FZAIR%XE D Chuck Hull (F¥ v 7 - 1) K3, P10 SLA KA Ot
FHR) TV a2 THD [SLA-1] ZFE, ~NLERITFDO% G - OIS 5 60 4L E
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@ Markforged CKE~VTF 2—t& v VN, 2013 4E5%37) https:/markforged.com/

AR O A (T —R T 7 A 3—) Tk VIAATERT % 3D 7V % OB
PR, RIFEMIC LD | BEDOTRED RV I—Y (NI 25 2 &
RARE, 201THEICT VR FHUEO®E 3D 7 X LKL TWD,

® GE Additive CKkE~YVF 22—t v VM) https://www.ge.com/additive

ExIn -7 N w2 (GE) #0771+ 7 ¢ 7HEH M, GE Aviation (%, 2015
DA ¥ BB, AVEEIC 8D Y X EER LRI & HL[F TR A
IToT& 7, 2021 4 8 AIZIL 3D 7'V » ZBUEIZ L 5 [RIELGL O Kb’y 10 HEICE L
et EREFLE,GEIZ. 3D PV X A= —KFDOart 7 hL—HF—f (K1)
W ONT =7 btk (A4 RA)  BRMER T 031 X —0 AP&C +1 (B F %) ZEIN LT 5,

® HP CKkEAY 7+ =7M) https//www.hp.com/us-en/printers/3d-printers.html

[FfE23RA 9 % HP Multi Jet Fusion £l 1%, #REERS & 138720 | BRICEZ N2 T
MR ORIRE Z R a3 2 &, 16k 3D &R R & b KIgE R AEEMEO [ E K= 2
N EBT 5, Btho 3D 7Y > & TRl RTREZR A SIS AT RE A A L A BT 0
BASF 7¢ & DM A —J1—=°, Nike X° BMW 7¢ & D52kt A — % —  Johnson & Johnson
7o EDEFKEI A —— ELFERREED TV 5,

M ExOne CKEANR T AR=TM., 1995 Fi&X L) https://www.exone.com/
HRYDONRA v H— 2 F XA 3D 7V & [ProMetal RTS-300] % 1998 4=
\ZH5E, 2021 4 3 A, KEDHBEH Ford &£ 31 % —Y = hX 3D 7'V % CHLH
T E4 (A6061) ZfEH] L7 HE)EHE G OE 7 o v A 2 BH%E L7 L JE K,

Desktop Metal CKE~ YT = —& v VI, 2015 F5% 1)
https://www.desktopmetal.com/

20154 10 HICAIZE LT7=T A7 by T A X ITERHA 3D 7V v 2 Da=a— ¥,
WUZETFHZER N D BE A £ TRRA R CIE ST b, 2021 4F 8 HIZ ExOne
R 5 (8 7,500 17 RV THEIL L=,

(2) 3D TV v ZH—ERTm /A H—
AM Hiffy - AL TEHRAZ5ET 25 ITCT (Time Compression Technology) Magazine] 73
FFRELTWDLHKED 3D 7V o H P —E AT m S F— (BEZF) ETROLEY, F—
EAGEICB VT O ABENE L TN D,
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tct SERV CE

e PROVIDER MAP
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e

e 2

Advantage Prototypes https://www.aps3d.com/
2 | Amaero Inc https://www.amaeroinc.com/
3 | Armstrong Mold https://www.armstrongrm.com/
4 | Axis Prototypes Inc. (Canada) https!//www.axisproto.com/
5 | BelAir Finishing 1822;iﬁiﬁ;ﬁ:ﬁ?irﬁnismng'Comlgd-
6 | Computer Aided Technology https://www.cati.com/
7 | BuildParts by CIDEAS Inc. https://www.buildparts.com/
8 | Dinsmore Inc. https://www.dinsmoreinc.com/
9 | The ExOne Company https!//www.exone.com/
10 | GKN Forecast 3D https://www.forecast3d.com/
11 | Hoosier Pattern https://hoosierpattern.com/
12 | Materials Solutions USA https://materialssolutions.co.uk/
13 | NeoMetrix Technologies, Inc. http://www.3dscanningservices.net/

12 KESD VY Y —bRTu (4 ——H
(HFT) TCT Magazine
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*  MarketsandMarkets Research [3D Printing Market] :
https!//www.marketsandmarkets.com/Market-Reports/3d-printing-market-
1276.html

e Grand View Research [3D Printing Market Size & Share Report, 2022-2030] :

https://www.grandviewresearch.com/industry-analysis/3d-printing-industry-

analysis
e Desktop Metal [Desktop Metal Becomes the World’s Only Publicly Traded Pure-Play

Additive Manufacturing 2.0 CompanyJ :

https://www.desktopmetal.com/press/press-release-desktop-metal-becomes-the-

worlds-only-publicly-traded-pure-play-additive-manufacturing-2.0-company-1-2
e Manufacturing USA [Manufacturing USA® Brandl] :

https://www.manufacturingusa.com/pages/manufacturing-usa-brand

¢ America Makes : https!//www.americamakes.us/about/

e U.S. Department of Defense [DoD Additive Manufacturing Strategyl :

https://www.cto.mil/wp-content/uploads/2021/01/dod-additive-manufacturing-

strategy.pdf
e The White House [FACT SHEET: Biden Administration Celebrates Launch of AM

Forward and Calls on Congress to Pass Bipartisan Innovation ActJ :
https://www.whitehouse.gov/briefing-room/statements-releases/2022/05/06/fact-
sheet-biden-administration-celebrates-launch-of-am-forward-and-calls-on-
congress-to-pass-bipartisan-innovation-act/

e Wohlers Associates [Wohlers Report 2022] :
https://wohlersassociates.com/2022report.htm

e TCT Magazine [TCT 3D Printing Service Provider Mapl] :

https://www.tctmagazine.com/3d-printing-resource-center/magazine/tct-na-3d-

printing-service-provider-map/
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KR D FE S ZERFIA (eurelectric) 732022452 H 12 B vT ¢ v V2 DOEYICEFE L
AT LTceT BV 7T 4 ~OBITICB T DENHMAOZENZRET 5 LA — F [Power sector
accelerating eMobility] OWNEIZOWTLLFIZHEITT 5,

1. [FL®IC

w\H7 Y v Fix, BKEEBE (EV) ORBERE K EWS | Fric 2= K Em L

TWb, AFETIE, BN —T 40 VT 1 REICE > TELE > ol & s & MGk
L, eEE VT 4 ~DOBITENNE S EL7-DITMNTE D0 EHLNIT D,

BREABEDOL L= L, TTICPEE ERl->TW5, UL, HiljoHEfH, Mk
HE~DOARZE, BN OEG 72 FEN, EVOE K LeT U T 4 ~OBATEZ L rIREMED & 5
3OO K& 7ffliE EkﬁofwéHﬂMmOiﬁ%mﬁ’ioT%&énfwéSOE
FERA v MEESME (CPO) BN A v 7 IREDOHF S5, KBE T%/FA@
TR A 2 9 5 RbtE i z;>ofb\<5o LU, eBEE U T 1 OFitEix, EVASHilk
Xy NT—=JICH 2 DB BT H2HN YV a—va iz bhiviz, e Tk
DHDHT Vv RITIKFET D20 Th D, 20O, BLERFGEMRSE (DSO) X, Z Ok
DAL FZHT D7D DE LR DHFHETH D,

AHAETIE, N2k (EU27T»EE VT =— A A &EH) TTFHEINDHEVRE
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W BEV W PHEV m HEV M Gas/other Petrol Diesel
Europe = EU27 + Norway + Switzerland + UK BEV - Battery electric vehicle PHEV - Plug-in hybrid electric vehicle
2021 data shown, Q1-Q3 HEV — Hybrid electric vehicle
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Avoided increase in transformer
peak load

Reduction in transformer
utilisation
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Residential — rural 97“ 68%
Notes: Transformer utilisation — unmanaaed charaina In~roaca in trancfarmar naal lnad — 1inmana~ad ~haraina
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T BREIOMAE T A 7 NV ARIRZHIFIC AN TR Y | AT 100 BLEORREE 2 -l L T\ 5,

3.2 HAfrath

(1) HifesRfE

AR COBEARFHRDOZ OV E D%, RIZHRE X TEIZEMRN IR & &I
M ELTVWS2ZETHD, bIVEDIE, CO DRAEPTH S, 2020 4L 2030 FITiT,
Bl 2 SRPANCHFE S D LARE LTV D, 2050 FFiTid, BRI PP 1
INAFE L2 < 70 B LRRE L, EHEZEXHE (DAC) BT LIZLTWD, Ll
KEHD CO2 IR, ERIRIZ2PEHIRD 1000 43D 1 FRE LT D DIRNZ LI ET 2
VERD D, TOZLIE, TR ADREMDRICEEREE RITT .

200 2030 2050
Electrolysis efficiency 66.5% 68% 75%

Source of CO, Concentrated source Concentrated source kencentrated ?ource
and DAC™"
. 45% (Conc. source)
[+)
CO, concentration (%) 45 45 0.04% (DAC)
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HPV mOverlap* mWind onshore mWind offshore
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&
-

Australia 4.840

B

0 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000
Full load hours (h/yr)
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Ao b ) ONE ODOEELFERIT, CO2 Z M L TG T A58 . Ry EEMET 554 L
el LT, ZhE 10%[0 L9528 Th D,

.30 80% _
E 25 % 70% :
=]
3 60% 3
=12,0 z
) =
E ed = 50% %
nergy expende e 2
£ s s 3
£ =
5 >
210 0 2
S 20% G
Energy in the fuel 20,5 =
’ T
(1MJ) g 10% °
0,0 % g
H2 NH3 CH4 MeOH MTG MTK FTK FTD 5

mmmm Fnergy consumed (DAC) Energy consumed (Concentrated CO2 source)

=g==Ffficiency (DAC) == Efficiency (Concentrated CO2 source}

Hi# : 14th Concawe Symposium. Alba SolerX « Patrick Schmidt Ki4iE & #F, Concaweth:
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(3) FEHRE—2050 FEDALERIZH T 5 GHG HEH &

13.51%. ENENDNAT = AIZEBT 5% GHG HiHHELZ R L TWbH, 2E 0| APk
2 L%, Well-to-Wheel OHHEZZ T T, AT F U AEIPEHESR, 417 Tk
Oﬁtm;ﬁ_%aﬁ’o I ThbmbdZEE, FONRAT 2 A4 TH, PEHEIIIEFITE TN D &

ZLThD, L, KFEOLIITHBICHEV T FAFT—EMLEL LRV LOIL,

IHo b XN —2 VB LT H1-0TH D, 4KEk@<*+&tt$th;ﬁu\ &K 97% D
GHG ik 2 22K C & | 2050 4 F CIZEEP 2 DR B L3 5 72012, e-fuel BIEFITHEIL
TREBEFETOHLZEDDLND,

CO2 Capture mH2 Production mN2 Production = Fuel synthesis mDistribution

+ Cradle-to-grave:
Infrastructure

7 (construction and
6 end-of-life)
In II: 4,6 - 7
5° - - [4,1] __, [ —— — + Maintenance and
= 4 -— - replacements
g
g? Well-to-Wheel:
=2 - . - - o Close to zero
; = - except for
w distribution (grid
Q == m— e e e R e B R e r e S S n ==

electricity)
NH3 CH4  MeOH MTG MTK FTD

Fossil reference* —)@ @ m a *Source; JEC WLT Study v5, GaBi Database

Reduction vs fossil = | -9e% 97% **Additional reduction if RED Il fossil fuel
comparator (94 gCO,eq/MJ) is used

deke R Fh

E-fuels achieve up to 94-97% GHG reduction vs fossil alternatives @ncawe
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(4) FER—HPRR - FFRIMEE (e 7 a v D)
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%o AL, 2050 FIZEKM e COLJROFIHATREMENMEL 22 DI b b b7, EiFhE
A EL, EERAREE L Cefuel MERAEND LR DENLTHD,
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Q) TS A b o ik
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14
> EU-North: Offshore wind
= 12 ® 2020 EUH Qther regions: PV/wind hybrid
g
E 10 ®2050 Example (€/kWh,):
<
€ PV Wind Hybrid
S 8 ® onshore  plant
- o Chile KSA
2 EU-C 2 EU-Central 2020 0.055 0.069 0.067*
o 6 ° Morocco
= [ ] 2 W g EU-Central 2050 0.037 0.061 0.053"
- Australia Pes o
8 "
e, EU-S 2
0 £l Same values assumed
0 1,000 2,000 3,000 4,000 5,000 6,000 for PtX plant operation
Equivalent full load period (h/yr) (incl. buffer storage)

Hi# : 14th Concawe Symposium, Alba Soler/X * Patrick SchmidtKi#E &k, Concawetl:
¥3.7 ASHULDOET] A b

(3) MHR—FBEOMFE= X b (2050 4-HIER)

%] 3.8 1% 2050 FDHERIZI 1T 54 e-fuel DFETT A N EZ /R L TW5, BALIZT  —E /L
1Yy MMHESHZY Ox—aflifs TRLTWD, 4% e-fuel OAfikkix 1.838~2.13 =—1z/V
v MVOFEHNTH 5,

2050 28T 5 CORIE, /8972 CO R, FEERT DHEN A0 6 Offite, EHZE X it
3D 1 TOLHERELTND, RERL, RTHG TERBREIZ KREIEHT LD
L. ERIRR COBEE T TIIAR TS THLEMNETH D,

KFORTEIIIEF IR TH DN, BT 7 7O EHOBREHI A T — 2 a I BhE T
HaARMREL Lo TS, KEFELZEEAREE LTHHT 256, YV 07 4 —8 L
EWVS TR FOHNTCRHAT 2MMATE D &, it AT—vaoax vinE 25,

3,00

H; refuelling station
2.50 capex & opex higher

than for other fuels 209 213
2,00

170 182 478 » m Refueling station
i 1,62 4 m Distribution

£ 1,62 _ -
% 1,50 ~ 138, I . . &  mSynthesis & conversion
é E CO2 supply
5 E a2 173 concentrated CO, source
Fuel costs per carkm o " = mHzstorage 1/3r flue gas from power plants
for H, lower than for mElectrolysis 1/3rd direct air capture (DAC)
conventional liquid , mElectricity costs
fuels (factqr.-z higher Fossil Diesel (1
use efficiency)
0,00
Nate H? NH3 CH4 MeOH MTG MTK FTK FTD @
Passenger vehicle 2020

Diesel ICE: 1 * Central EU

Hi# : 14th Concawe Symposium. Alba SolerX « Patrick SchmidtKXi4iE & #F, Concaweth:
¥3.8 1X2050FDHEKIZIS T 5 Fre-fuel Dffkh = A

(4) FER—HPRD - FFRIEE (e 7 o 2 D)

3.9 OLEMITHIRBNZ R-EE . e-r s L OMiITT 4 —BAET1 Y v M b 7=
D, V7 =—7T 260 =2—1/J vy hLTHY, ALV ITITET TIETENEN
151 =—u/Y v hb, 171 2—0u /U v fLE—EDEND D, ZIUL/ VT =—TIErEL
JASIFEED A MNE W ENFERNE L TET N5,

KOLARMOEFRNZIEH T 5 &, 2020 25 2050 FI2H ) T, BT OB F I X
Hax hHIEAS 4 50 1 BERONS, £7-. BARETRLX—Da X M FRY, &
EDOBNHFIT LN > TND, 2721, 2050 FICHEELELSHEN L 0D Z Lid~A F A%
Thd, TNTH 2060 FEDOIFATIII A MIFNR-TWND, DFV | EHEESHEICLD
O R MEE, AR AL —OHITO 2 A NEREIZ X > Tl D Z &3 b5,
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€/lmeset equivalent

0,0

By region By time horizon
(2050) (Central EU)
A A

LBST, 2021-09-13

2020 2030 2050

300 ™\ (275 Y
260 [
2,50 . . 2,38 m Refueling station
2,09 . 2,09 m Distribution
2,00 . 1,71 . m Transport to the EU
1,51 - H2 and CH4 liquefaction
1,50 - m Synthesis & conversion
COZ suppl
1,00 pply
m H2 storage
0.50 Z m Electrolysis
d m Electricity costs
0
~ a

3.4
100 LA L0 e-fuel ZEPEREBGICE LT, FEfHIAY, Husrgs2 8, 2=, PeiiE, EE=a X b &
Al L 72 2 LR ISR

>

-— (1) E-fuels produced in MENA and imported to E
Hil : 14th Concawe Symposium, Alba Soler[X - Patrick Schmidt X% &£, Concawefh:
X3.9 er u MG o 2 N O HERA) - R i

Y
IZIIJFFE

e-fuel DFHR

- EPET DB O F DMEHEC R D1IF E RV R —RRPMMET D
- ELERZE AUHAR 1T PLl L CHEARIAN 7R CO2 IRIT & 2 AR PEIT— R /L — 2R DY 10%F2 M) 1

e-fuel ® GHG HEH &

- e-fuel ® GHG #EH &L, 708 L7 T X TORK CTRRE TH Y | (bAaBRE ORI

L CHeK 93-96% D HIT A #5325 (AEER 2050 ),

- EERTAEES LD efuel DPHED R B 7R ROT MENA, FFER « FERONIE & 72

S TUWN5D,

- 2020 4E)> 5 2050 A2 T GHG PEHEITR 18%HIH &5,

e-fuel ®AEpEa X |

- e-fuel DG = X X, 2020 FFICTF 4 —PAHE T 1.5~4.1 =—12/Y v ~L, 2050

FlZ 1.0~2.6 =2—12/) v hVTHY . FICEHa A MIEEIN S,

- FRKCAEE S T efuel 1T 2 R 3R BIE < RWOT MENA, H1BK - bRk & fe <

(ZEEED
+ 14th Concawe Symposium, Alba Soler X - Patrick Schmidt FGiEE &£, Concawe fh:
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4.  20504F(Z A1) 7= ¥ BRSO PR HI KB
Tim Scarbrough X, RICARDO (#[F)

4.1 ZLOIZ

RICARDO #hiZ, #Eb 2NFRe ilREAR BT A2ED Z E N TE LA EZ B L LT Tn
%o ZOHERZFEBRT D00, ZHELHMMREZRLHEY ., o cEiibanizy V) o= —
Va v EBEICERM L TWD, ARG T, WER 2 ¥ —ORRFEEBITEH AT =
AT DREICOWTHENT D,

RICARDO %, BREHEHFIZRE 2 Bl FBAL O Al EME 2 BH2AIC B~ D 72— B 5 v &
IZHASWIE A2 D TN D, SMBD AT — 7 RV —DERESEZIC LN, 2050 4
ETOMMEPEHEDOET VAR LTz, 2T, #ia 72320 = 12 X B HEHEIEE %
EELT DI EREENTWD, K418 LI, EEEXEOFZIIHEM LT 5 &7
WEND7D, 2O LI RN EEE X T EiT- 7=,

200 9 i1k 2019

+IMO GHG4 SSP1 RCP4.5
#IMO GHG4 SSP2 RCP2.6
150 { ¢IMO GHG4 SSP4 RCP6.0

Maritime freight demand {trillion tonne-

)
2 100
E
30 4
)
po e
0 T T
VW O W O VW Q W o W
S © - - & o ® ©® ¥§ s D
S & ©o o O © 8 © O o o
N N N N N N N N N NN

Higi : 14th Concawe Symposium, Tim ScarbroughCi#iE &£, RICARDO%:
4.1 ¥ kO TFEOHER T

[EI RS SRR (IMO) (35 4ERTIC, 2050 4= % TIZHEH E % 50%HIE T2 & v 9 BR0 ) 7a
LoULAERE LT (M 4.2), 72, FEE IMO 2MTo 72 4 DOIREZNEN ZAFHE S THI &
Nzt 7 % —0 CO8EHEIX. 4.2 OFAORFETRENTWS, 20X ) ITHE
fER L BO%HITHT 2 & D BARIZIIRE R BN B 5, T TIZIMO IZ X - T, fiffiaL~1
OEHIH R NHE SN TEBY . TOHROER Y A Z 150 T 5, Las L, URE~
D7 SMMETHDLZ EE, BLOL~ERIVUEIHAGNTH D, 512, IMO MNEL
LALZ RE L, b3 2 2 & 2R L7EGEE . ROARRIES - LB 2D MR H D &
THEIND,

1,600 -

2008 2018

emissions, emissions,
Batell o400t coe | ~937MtCOLe
~1222 Mt COLe

s
[
S
B T 1,200 -
T 4th GHG Study
£79,1,000 - : change of
EQ | b e sions levels by 2050
..9_ 9 800 - sl i ~846 Mt CO,e
w2 “oq,
=
=2 6004 Tt
g i ....... l At least!
b= 1
§ & 2050 ambition, ~470Mt CO,e
O 200 -
0 i L J
2008 2022 .. 20% 2050

Hi# : 14th Concawe Symposium, Tim ScarbroughFCi#EE £, RICARDO%E
4.2 IMODGHGHEH A H A%
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4.2 PiIRFEL ORI

MHEO PR FEAIZIE, B, EHE, & L TREBE R Y, SRR RH D (X
4.3), HIFRZ2H TIX, MAAORREHZIR W T, AR 23S L, BEHER &2 1T 5
FERDD, £, 77 v X —u—H = LEONRU—T A MZEY, T %2 HIE
HZEHTED, BRI & LT R D 7 e T OBA, RENEH > 27 AojEb s
EL oD b IO R LSS BN S S, F7-. CO2 A EEEIN L TR
T M ERFEREML O AIREM S & 5, HiiERE A7 > 3 T, B OUGEIC L 0 BRE
HEREZHOTZENTE L, £ LT, BB OUREDO I IRF ORI D—D>TH D,

Vessel design Voyage optimisation
[ 1co, 05-10% NG @

LCOQ 0-38%"

Engine
technology

........................... Future energy
carriers

1 €O, 0.5 - 50%"

Power 5 ._.". .............. l CO: up to 100%*
assistance N T,
Alternative propulsion y On:hoard carbon
@ technologies

capture
* 9 €0, refers to range of possible emission reductions

0/ %
} €O, 0.5-15% | CO, up to 100%*
for different technologies within each group of measures.

H L : 14th Concawe Symposium, Tim Scarbroughfi#iEE#E, RICARDO%E
4.3 i O ik FE AL O

4.3 IMO HAEZRKIZMIT 72 3 2D F Y A
IMO @ E’Fﬂﬁ%%EJZT% 2O OPRRFEREE LT 3 2O U4 (F Tk Package)
ERFE L, 20 3 2O VA, 4T LbEbAREEOEWERE THIL7H O TIX
., RBRLZOEVERLELDTH S,
> T UF 1R, IR T Y —OREBRE A RENBERT DT, KFEET UE=
TR HTED, ZDF VAL, LNG O X 5 REER AR 2815 2 L i,
TEALRT R ZONBHEPIRFNTEEVI BEINLHEML TWD E W) BT %K
LT3,
> U A 21X LNG 241 & LB @72 RO 20 IEA L T D TH D,
BN RE i, ERBURELE LNG 2 R v 7 A U CEEWZ D5 Z itk b,
> U UA 3IE, D 2 DO U A EIIRRIC, BEECIE. BRENEE RS T
72T, TRAX =R MTCEA R CTOMEN LD ENLULTEAIND Z &
ZREL TS, S 51T, CCS (M biRAREINEERE) 2T 5 2 L HABEL TV D,
EHIT, WERDOBREINS A X ) =)« T =T 031 4 LNG ~OBITHAE L T
2o

4.4 FER
(1) BREHEE & & REHE O NGR

X 4.4 134TV A ORRENEE & & . BREIOFEHONREZRLIZEDOTH D, T3TD
U AICHE LT, 2025 £ FE T, = RAF 2RI D HAT o B BN R A
B2 578, %ﬂﬁ%iﬁkm_H9¢5 Wb D, L, 2025 4ELIE, = x/L¥
— RO ERHIL, MPAICIRIE L T S, FEOHEMEZ T 51F & ORhREETED
@wo%@t@\%ﬂﬁﬁgiﬁoﬁmbﬁwéo

DTV 1L IET RS TNERERSTHDEN, ZAUIFHCEEEE CRA SN S L3
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EINTWD, £, RAICKENEAIND E-EEL TWD,

U A 2 Tik, HFO & MDO OB/ BB T, B ek & LT LNG 2388 L,
LNG 2>53A 4 LNG, HFO & MDO 7531 45 4 —F /b, HVO ~ & BREMS s L T
WBHZEWbND,

U A 3 T, =RAX—ZhEmE EROE AN L0 RENEE &S REICED L,
IRBF~DERHANHE A TWD Z &N D,

Package 1 Package 2 Package 3

H, / NH, for all 2025new&  New & existing | First ammonia,
| First H, 1 new ships existing LNG > bio-LNG | bioLNG,

'NH, ships transtionto | " methanol ships
| io-diesel |

2,500

i Existing LNG
2000 | > bioLNG
’ BioLNG
ia
mon
MDO N

1,500 Ammonia

Methanol

-
o
[=]
o

Maritime fuel consumption (Mboe)

w
o
o

('VG'

0
2020 2025 2030 2035 2040 2045 2050 | 2020 2025 2030 2035 2040 2045 2050 | 2020 2025 2030 2035 2040 2045 2050

Hih : 14th Concawe Symposium, Tim ScarbroughCi#E &£, RICARDO#f:
X4.4 & TV A ORIBENEE & & IREHFENER OHER T

2 e

B 4.51%, 83 2D F U ADIRENET AGEHHEIREL, —F LOBWHSBX—2F A
YTHY ., T IDEOEMEAN, R, CCSICX DM EEZFR L TW\D, ZORERIT
T RLF =R Tl A ARIR SRR AP TE T, IMO OB L
AR BAEZ NS D Z ST LW 2 D, e b K& ZRHIER R, 1ERBRE D D
HRHA X AT OPEHENIR CTH 5, CCS X, VA7 DEWEITH D720, HIERhE
LN E LW, DTN ofligz b7z 6T rErd 5, 3 207U 4
13T R_RTIMO OFLIBEEEZER LTS

T UA 1 TiE, X —2hRERORBIC L DHEE D Z LN TE D, REHI
T O FEE 2030 FERICHN D 23, ZHUTIFRDOB v b —R RENA 7 L —BREF N BEEE 1 |
TN—REE E LTI Y =B~ EBIT L TV EIREL TV 5,

VA 2 0P EIE, VT VA1 ERCEIICED TS, VYA 2 THEASH A
BHI, Fe oy 74 VR CH L Z EICERB LARTER B 220, Ra v 71 UBRENE., BREE
RRICRFBE T A, ZIVUTREHLERF IR FEZWIN T 5 Z & THESI D LfESH
TW5,

U 3L, HITEAZ L DIREEST ADOHTRDBKE L YD 2 5D TV A,
BREHIRHAIZ LD EDS/ NS WD E &Moo TWV0D, T2, AX /=S A Rx ¥ — LM
HAE DTN CCSIZ X DHIBL H Y . HiiTH O COL HI A B i LA, IERYEH &
Trlis,
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WTW CO,e emissions - contribution of technology and fuels - Central scenario

1600

B
(=]
(=]

1200

1000

800

Package 1 Package 2

paselits

. fro™
Hons
J Redt‘;i“no\og‘l'

from fuel

Reductions
from fuel

Package 3

Ba’ée““e

Reductions from
technology

IReductions

Reductions
from fuel

(2]
(=3
o

I
o
1=}

N
o
(=]

WTW CO,e emissions (million tonnes/yr)

0 v T T T T ! " T v T T T g
2020 2025 2030 2035 2040 2045 2030 2020 2025 2030 2035 2040 2045 2030

Hi#h : 14th Concawe Symposium. Tim Scarbroughi#H &£, RICARDO#%E
4.5 7V A DOCO2HIRE &

2020 2025 2030 2035 2040 2045 2030

@8 ==&k

X 4.6 1%, 2020 £ 5 2050 4EE CTOHIIC, £ VAN 6 TEBMMRa R M
RLTELDTHD, KT VAOWHET T 713, AR —AT A U TRAETHIANERL
TEBYKIZ, BEO OPEX & CAPEX O#i4r, £ L THEIZERTL TS, &KL LT,
3ODYF U AT, REHVEFE L HHERIC LI DRBEHLE LT, R=RA 71405 3%0 5 11%
DA MHNZORNHERBLONTWD, DF0, > FUAF 1 3TV A4 31, ke
LT3~4%DaA MEIZRD EHEESND, LorL, U A 1 OBREIE DK & fiao
BHHEN T TV A3 LD b REWED, 2 X MAHONFRIIKRES B S, > TV F 20
Fa oy 7 A U RBHE, R—2 T4 L0 11%E< 20, F0 44550 313N EE T 5
LOTHD EHESND,

| Package 1 | | Package 2 | | Package 3
7,000 T
1 481 117 34 8,171
6000 T 5539 113 84 39 BT Too pmmm T T 553 413 5720
-186 -46

5,000 T
4,000 1
3,000
2,000

1,000 T

NPV total costs 2020-2050 ($bn)

Baseline Fuel OPEX CAPEX Total Baseline Fuel OPEX CAPEX Total Baseline Fuel OPEX CAPEX Total

» +$235bn above baseline (+4%) » +$632bn above baseline (+11%) * +$181bn above baseline (+3%)

= 3/4 of additional cost is fuel (inc. = Lower fuel spend

infrastructure)

» Half of additional cost is fuel (inc.

infrastructure) » Cost increase driven by capex spend

on vessels

Hi# : 14th Concawe Symposium, Tim ScarbroughKi#E &k, RICARDO#:
4.6 KT VUAOaA N

B 4.7 3% F U FOHHBEHIENE L 2 2 FOBR, ThbbEMAMIELFEL T
Do Ru w7 A PRE WRIRERE, [UEBEIZFIHT 0T U A 2 28, 1t H¥72 0 O =
A MR bEWNEWND) ZEnbNb, HEIFEARRbEA TS U A 3 1%, HIEES
VORI PRLIELL>T0D, vFHIUA 1 EF A3 IFaX ENBRRBETHD 72
N, YFIUAF3OENEENLY KEWDHTH D,
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200
150 EUA (EU ETS)
price ~50-60€/t
~60-70%/t

(S
o

Cost effectiveness cumulative
to 2050 ($NPV / tonne CO.e)
o
o

Package 1 Package 2 Package 3

o

10% discount rate for costs and emissions

Hi#it : 14th Concawe Symposium, Tim Scarbrough ik & B, RICARDO#:
4.7 HF Y FOE R

45 U R LERE
WREDIL BN RN ZAHNIZIT ) R 7 ORERE 7 E ORKEEMENH D,
» GHG HIEART v L
HIEDERNEE > T e
HIERIERE (AR OB T LNG//3A 4 LNG (34 £ L < 220
> HRA&bARnwa Ak
HFO (3 ik & B O THRE D
FH Y R O NS XY 7 ¢ OFERRIZEANL D A[REMEN & 2
> AT77
BN T AT T b PRI INMERR O BUAEHE R A B
Nu oy 7 A EREHZ B U CREEE IR A2
> AEREREAIN, RSP
REEBREFO A PEITRIRIZHEIN L, YRS ICEE SN2 NERD D
FAERRE= R —JFIL, BEfFIER: L B 2 IKICFEET D AlietEn & 5
> A w47
BEEIL. BPEHE Y Y 22— 3 OISO R & ICREMRA Tl
HUBIZIE U 72RO UG IE DS i T
> FifeiAlReME
BRI R — DN, RO R WVRFEA T — AR MNETH D
ATV T ¢ BIEOK— - EHEITIL, Fre— L par e ARME

4.6 HEEER DR

> MM OREHE I L OENEE 1S, A ATRE 7R B 3 D = R L — AL A D A D~
ETHD,

> M ERCIEM AL BN 22 BB = 2 S 2B E LT TSR A~ O 2 L
INLORBEEZETDOIE TN [ 7 =0T 74 F A 22 —07 v MTT
DMENRD D,

> MEMItEE, el — R R OE AR L, Witk Ea i L. RS
O LT ODHHIWIEZ v B — G THADH I ENTE D,

> A ORISEHI AT D R, EM A (LS 2R i TR AR T & 5 T & A
T OMERD D, B LWIREIOM 2 BRMG T HBRIC, BERRE 7 T i S
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>

v

TWS Z L aEE T 2720, BWEEEE L ORYOFELEVDRLETH D,

EFUL, WENE LGB ITHEMITE#HTE DL 9. vk CCS DRERDBHFE 2 Bl
L. XETDHERDH D, L, KEL B REA~ORE R e S, CCS 13
W2 T2,

4.7 FL

>

>

BIE, BEx RRBIA 73 a UBEHl SN TV 5D, BEx R RUERIREL OB O, IMO
D 2050 FFDO BIELZERT HZ LN TED

IMO @ HfFEi%, Well-to-Wake ~X— A CHEHEAZFHE T 5L 3 DO F U AT X TTiE
S ALD L HEE S5 A, Tank-to-Wake N— 2 TlE o F U A 1 (REHEW: 7 o E=7,
KFE) &3 (ERHEMEMR, CCS. + S/ A LNG, ToE=T, AHX /=) IZFN
IMO O BiEA MR T HZ N TE D,

BV IR A O TREREEZ2 ED D720, BREHEE 28R 5 = %L X —4h=R
LR ITHe = 2 S O'IKINC 2 D,

HOBERED /D72 Ky A REE O ARE, S A LNG) 2R354 2
X, MO FHHT U E R ME LT AT Y 4 1 & 3 OB 0 R 2 Ic ), 135
MTEMIC D EHEESND,

WO FEMNPRNE WD T 1T, HEEREN LV ESEESND Z LA EBEWT D720,
BRI E B0 720100%, BROOITENEETH D,

(ZEB&E
+ 14th Concawe Symposium, Tim Scarbrough Ki#E & £, RICARDO #t
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BRM - 2022 4RI 4.2GW DO RSB ERHEE EOBIMRE T E

[E T %L X —Hf 783 Rystad Energy tEOfH T — # 12X % & BRI Tl 2022 412 4.2GW
O ERS R BER BB S, 2021 F0D 1.8GW & 2019 D 3.8GW D% &4 Lnl %
ETHIENTWD,

2022 T BT DIBIME RO LR E 725 DI 3.26W Ml 28T 2 =END 3o 7y =7 k
<., 7 /Vﬁﬁﬂﬁ%\é%ﬁ? Orsted 12 X 5 1.4GW @ Hornsea Two. FKA YVEHKFO RWE
RO AL B> 85TMW @ Triton Knoll, M RAXA v« HAAET R X —1{ ¥
EDP Renovaveis ft-& 77 U ADET) « T AKERKTF Engle O A FF24ETH S Ocean Winds
1 950MW @ Moray East D47 102 = 7 K HBFHR W CTIEIREIME & 72 5,

RWE thiZE 7z, FA YT 2020 FLRYIOFE LR SNFEET 7 — b &7 D 342MW Bl D
Kaskasi BEZERITEALTE, 77 ATIE, VIOEERAELERANRE a7 N ThHH
480MW @ Saint-Nazaire 7' 1 ¥ = 7 F OERBABENEZ TWD, BiZ, /v =—T%H 88MW
@ Hywind Tampen {#HARR 1B E T2 =27 b, A % U7 T 30MW #]®D Taranto ¥ & /)%
BT, LOARL N X DR RBESIEEOEETr Y =7 M EHAWLIZH S TiE,

RN R DT & LT 2023 4512 7.3GW, 2025 4E1Z 8.6GW D FJE I ER B ORKE I HIA
FNTND, BIRICIET 7 2 AW 2022 4:~2025 EI2TT 3GW, T > ~—7 28 2023 H~
2025 2T T 1.5GW O EE T NZHEHE L, RN—7 > K 2025 4RIZ[FAEY O LRI 3
BATOIERLBRIAICIE & D1 5 RiAZr,

B : Alexandroupolis fiZd 2 LNG #—IF 1D Fu v/ + OBIFBERLE

BRI E NV T RO RN FX —RRREICE > TEHEHELRLIFXY VXY O
Alexandroupolis LNG # — /L7 a v =7 NEFIEED, 2022 4 5 AWIDICHB LT, 2
® LNG #— X F /U3 2023 47 12 AICIEERGO TETH 5,

Alexandroupolis T CHO7 1Y =7 NETEM D BLE=—(X, ¥ U ¥ ® Mitsotakis 1l
TNIT Y T O Petkov EAH, B/LVET O Vuéié KiEfE, b~ K=7 ® Kovadevski BFH, FH¥i#H
&9 Gastrade fEOMREL | B L UBINELFSFER O Michel % DA ZADERE UBIHE S
7o

Alexandroupolis FSRU [F# AKX D LNG ¥ — I F /LT, Z I LM 55 /8 m3 DO RIRT AN
XUy, AT, BAETBLOA~T R=7T ISR TETH D,

ZOKRBEIRA T T T a Y e MiE, 2022 49 AICHEERBERA TESNL TS Gas
Interconnector Greece-Bulgaria (IGB) 72 & DD EESRHE RO 7 Y = 7 F LA
SNDLTFETHD, ZnobDTFay=r MIED, 2Vl VREENL R &7 035 D RIRT A~DIK
FEAEHTE S L HFIRL TS,

FREZ, BU LR V7 05O H Al A% 2022 4512 155bem I L, [F4FE 11 A & TIZEKIN D
W AR % 80% L~V E Tliti7T= 9" & W\ 9 REPowerEU F 2 {ERk L 7=,

Alexandroupolis fi CTO LNG 7r ¥ =7 MM, ¥V ¥y OAMERIES TH 5 Motor Oil
1% Corinth #13#|Z Dioryga LNG IS 7 vy =7 NEHETHTETHD, F7Fry=
7 NOFMAEIT25E m3 THDE TRSNTEY | REMARREREIX 2022 FFRICER SN
HTPETH D,

PR : 2021 4RI AR EFTDOBRREIZ 410 =2 —u 2 RE

BRI D JEl T 3 EEZE A T o D5 WindEurope @ Finance and Investment Trends A=k 53E
(D& BN TIE 2021 FICH-RBEAREET Y= 7 M 410 [Ea—m a2 &KE L, Z
U 2020 TR 11 %EWEEEETH 72, L L2, 2021 FIXHAEE CRE 21T-7-
FEAE S L TITRREm 72 24.6GW IZZE L7 LRIV AR — MImRLTWa,
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ZOEEOIE X, BEEEEE (19.9GW) [MiF Th o 70, [ LR JIFEEO B E LR
TR L VENT RN T2, 2021 FEOFEFEN 2020 FE L D DR o HRO—o L LTS
5D,

EREEFETH D &, FELERIIBEORBERENOFEENRKE /0D 94 [E2—a T, KA
YD fEr—u, BIOT7 I U AD 46 EL—m L, AV, RAY=—T Y, T4V TV
RBLOMD 5 5 EHLENEN 10fEx—al L2 EE LT,

LU, BRINDSH 7= i 5 BB & = L X —Z R EO BE A2 ER T 572012, A RlOFKERE
RIIA 0 THD E LAR— MMIEHL TS, REPowerEU o« =F 7 F 71X, EU 2NEJIHEER
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— URHARBRIZATIALE 17%0k, 3 WIEHE DA & 72> T D, TRAXF =R ERE TSI
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<7e |, EHEEMREEITIRESRVD, BEBLZ T IZBRMNOBITAKERE~ORME LT & LT
HYRAITBRHHE LT,
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ERENMHZ DN IEENEESTCECWVIN, BEEELF DT LT LA F— K FRB
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(B EmARIL- 8 :$1=100M)

B HliEs

3 [FE A 20224028 202145028 R4 | 20224028 | 20214028
X5 SE(A) 71744 £%(B) 71744 BUE %) |£%E(E)=A-C| £%5(F)=B-D

MR 316.341 423 262.143 409 207 6.446 -15.731

1 RAZ- BB (EB& 430.683 57.7 378.391 59.1 138 -48.633 -35.865
IVEt 747.024 100.0 640.534 100.0 16.6 -42.187 -51.596

MR 29.876 38.2 25236 36.4 18.4 -31.075 -33.754

2 SR D& 48.309 61.8 44.111 63.6 95 -20.671 0.700
IVEt 78.186 100.0 69.347 100.0 127 -51.745 -33.053

AR 789.540 76.0 644.031 75.4 226 -233.768 -248.687

3 e MR BB 248.818 240 210.271 24.6 18.3 36.740 15.024
IVEt 1,038.358 100.0 854.302 100.0 215 -197.027 -233.664

AR 50594 50.9 58.104 495 -129 -100.460 -87.612

4 TSRF IO | B 48.838 49.1 59.383 50.5 -17.8 -39.890 -40.292
IVEt 99.432 100.0 117.487 100.0 -154 -140.350 -127.904

AR 521.848 69.9 535.221 731 -25 -327.440 -158.598

5 BKAMM  |F& 224.284 30.1 196.867 26.9 139 -74.008 -53.535
IVEt 746.131 100.0 732.088 100.0 1.9 -401.448 -212.133

e EE 180.401 59.3 155.345 58.2 16.1 -620515 -376.213

6 Eigm (B 123.639 40.7 111.588 418 108 -130.900 -93.422
IVEt 304.040 100.0 266.933 100.0 13.9 -751.415 -469.634

MR 32745 85.9 39573 81.4 -173 -75.759 -41.789

7 SRMIMEE |3& 5.356 14.1 9.034 18.6 -40.7 -22.211 -11.396
INEE 38.101 100.0 48.607 100.0 -216 -97.970 -53.185

AR 29.165 934 28.455 95.2 25 -107.586 -113.293

8 EBRARER B8 2,077 6.6 1.423 48 46.0 -21.532 -17.871
VEt 31.242 100.0 29.878 100.0 46 -129.118 -131.164

AR 146.628 705 126.051 709 16.3 -84.948 -88.543

9 BHEHEE & 61.361 295 51.683 29.1 18.7 -52.399 -45.174
VEt 207.989 100.0 177.734 100.0 17.0 -137.347 -133.717

AR 2947 62.6 0.000 - - -0.550 0.000

10 HREER AW |55 1.763 374 0.000 - - -3.184 0.000
VEt 4710 100.0 0.000 100.0 - -3.734 0.000

MR 2,097.138 63.7 1,874.160 63.8 119 -1,575.104|  -1,164.220

EEMWAE i) 1,193.365 36.3 1,062.749 36.2 123 -373.502 -281.830
&t 3,290.503 100.0 2,936.909 100.0 120  -1,948.607 -1,446.050
A HligA |
e | ELHEa 20224F02 20214£02 8 SETEL | HEES @A
X5 £%8(C) ;9794 £%8 (D) AL BUE %) [(Q)=E-F)/|F|| (H>=E/A

AR 309.895 39.3 277.874 40.1 1.5 141.0 2.04

1 RAS-REHE B 479.316 60.7 414.256 59.9 15.7 -35.6 -11.29
NEE 789.211 100.0 692.129 100.0 14.0 18.2 -5.65

AR 60.951 46.9 58.990 57.6 3.3 7.9 -104.01

2 SR A B 68.980 53.1 43411 424 58.9 -3,052.5 -42.79
INEE 129.931 100.0 102.401 100.0 269 -56.6 -66.18

HEEE 1,023.308 82.8 892.719 82.1 14.6 6.0 -29.61

3 feigm  (Ba 212,077 17.2 195.247 17.9 86 1445 14.77
INEE 1,235.385 100.0 1,087.965 100.0 13.6 15.7 -18.97

AR 151.054 63.0 145.716 59.4 37 -14.7 -198.56

4 TSRF UMW (8 88.728 37.0 99.674 40.6 -11.0 1.0 -81.68
NEE 239.782 100.0 245.391 100.0 -2.3 -9.7 -141.15

AR 849.288 740 693.818 735 224 -106.5 -62.75

5 BAKAOHE (B8R 298.291 26.0 250.402 265 19.1 -382 -33.00
NEE 1,147.579 100.0 944.221 100.0 215 -89.2 -53.80

AR 800.916 75.9 531.558 722 50.7 -64.9 -343.96

6 Bl |8 254.539 241 205.010 278 242 -40.1 -105.87
NEE 1,055.455 100.0 736.567 100.0 433 -60.0 -247.14

HEEE 108.504 79.7 81.362 79.9 334 -81.3 -231.36

7 ERMIMW A& 27.567 20.3 20.429 20.1 349 -94.9 -414.70
e 136.071 100.0 101.791 100.0 337 -84.2 -257.13

AR 136.751 85.3 141.748 88.0 -35 5.0 -368.89

8 EBRAKER (A& 23.609 14.7 19.294 12.0 224 -205 -1036.58
NE 160.360 100.0 161.042 100.0 -04 1.6 -413.28

AR 231.576 67.1 214.595 68.9 7.9 4.1 -57.93

9 PBHEEEE A& 113.760 329 96.856 314 175 -16.0 -85.39
NE 345.336 100.0 311.451 100.0 10.9 -2.7 -66.04

AR 3.497 414 0.000 - - - -18.66

10 HEER AW |85 4948 58.6 0.000 - - - -180.58
NE 8.444 100.0 0.000 100.0 - - -79.28

R 3,672.242 70.1 3,038.380 69.3 209 -35.3 -75.11

EEHMWAE AR 1,566.867 29.9 1,344.579 30.7 16.5 -325 -31.30
At 5,239.109 100.0 4,382.959 100.0 19.5 -34.8 -59.22
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() RAZ-RENE (BHD)
(B BHF)L-EM :$1=100M)
20224028 20214028
HS O—F I H= o] H= ol | Ch.(%)

8402 - 11 KERAF (>45t/h) * 14 0.078 4 0.028 176.1
12 KERAS (<45t/h) * 116 1.013 43 0.353 186.8
19 ZOMERRERAT * 177 1.461 292 2.160 -32.4
20 BEKRAS * 73 0.342 65 0.478 -28.4
90 - 0010 |&8%5 & (B35 H#58) * 185 2.717 32 0.229 1087.3
8404 - 10 - 0010 |##BH#SE (Ta/<44) * 24 0.400 508 9.276 -95.7
0050 |#Bhigas (£ Dfth) * 24 0.264 26 0.338 -21.9
20 ESRDHAEKE * 11 0.116 23 0.197 -41.1
8406 - 10 EES—LY (WA 1 0.109 18 0.101 75

81 HEA—E Y (>40MW) 0 0.000 0 0.000 -
82 EES—ED (S40MW) 12 0.535 30 1.769 -69.8
8410 - 11 R E—E Y (SIMW) 238 0.536 61 0.171 212.7
12 RS —E Y (S10MW) 1 0.019 1 0.017 6.8

13 R E—E > (> 10MW) 601 0.105 0 0.000 -
8411 - 81 HRE—EL (S5MW) 116 18.396 44 21.367 -13.9
82 HRE—E L (>5MW) 41 99.608 133 65.683 51.7
8412 - 21 IR () 115,536 101.568 69,048 69.353 46.5
29 KRB (Z D tth) 53,652 43.131 44,906 37.294 15.7
31 SREBSC YA 157,830 16.390| 128,345 12.795 28.1
39 SAREME(Z D fth) 32,252 14.053 15,709 10.338 35.9
80 Z O fth R B 216,682 15.499| 584,278 30.193 -48.7
WS - 316.341 - 262.143 20.7
8402 - 90 - 0090 |#&GRAS M) X 5.780 X 4115 405
8404 - 90 B (B M2 ) X 0.858 X 5.296 -83.8
8406 -~ 90 HREEGESI—EVA) X 16.033 X 12.229 311
8410 - 90 EBRCEAS—E ) X 1.903 X 0.574 2315
8411 - 99 HEHRE—E V) X 296.684 X 290.353 2.2
8412 - 90 5 (ZD1th) X 109.425 X 65.824 66.2
EBean & E - 430.683 - 378.391 13.8
HWEE - 747.024 - 640.534 16.6

GE)  -TCh.ylk, &EERATF LU (%)
TR OBEBEMIINITHD,

(2) SR (B

IXIE MEFATHD,
HE  KEEHFE Y RABOHE AT

(B BHF)L-EM :$1=100/)
20224028 20214028
HS O—F i A H= o] H= ol | Ch.(%)

8430 - 49 AL 234 8.473 117 4.667 81.5
8467 — 19 — 5060|&<&i% (FHTE) 4,738 1.199 4,183 1.066 125
8474 - 10 BRI 898 6.953 233 9.761 -28.8
20 TR 312 12,507 194 9.058 38.1

39 A 48 0.745 43 0.685 8.8
B S - 29.876 - 25.236 18.4
8474 - 90 |§ﬂuﬂn X 48.309 X 44111 95
e & E - 48.309 - 44111 95
HWEE - 78.186 - 69.347 127
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(3) LM (EL)
(B BHF)L-EM :$1=100/)

20224028 20214028
HS a—F I 2 H= o] H= ol | Ch.(%)
7309 - 00 BY 112,494 16.425 90,475 17.140 -4.2
8419 - 19 RS LI (35 es) 28,140 14.843 36,540 14.904 -0.4
20 “ GRES) 1,494 7.891 1,826 10.034 -21.4
35 " (ErAEHS - 4R/ NF) 11 0.386 9 0.141 175.0
39 " (BEAEH - 2 D) 2,115 12.280 4,394 14.816 -17.1
40 N GEEH) 186 3.099 115 0.941 229.4
50 N (GRS 234,770 93.384| 179,902 71.021 315
60 “(SABILEE) 465 6.111 305 8.903 -31.4
89 N (ZD1h) 12,536 51.634 16,462 48.057 74
8405 - 10 SEAEIRH RSN 5,646 5.780 2,332 5.066 14.1
8479 - 82 BE 23,211 27.580 22,706 21.192 30.1
8401 - 20 SBED B (FAR) * 537 0.259 58 0.051 409.2
8421 - 19 GRS B 1,092 12.758 1,034 10.061 26.8
29 " (A2 iBH) 6,450,776 217.742| 10,281,340 165.408 31.6
32 E1 | “(READiEH- MIAEED 379,441 90.201 0 0.000 -
39 " (RIADiBH - Z D) 3,818,503 215.994| 3,475,519 239.836 -9.9
8439 - 10 . SBLE R (UL TR 267 1.252 15 0.193 547.4
20 " (BUEA) 153 1.746 29 0.536 225.7
30 ARG ;) 15 0.702 26 1.137 -38.3
8441 - 10 " (UIb) 315 6.860 234 5.431 26.3
40 (R 44 1.400 11 0.404 246.6
80 (20t 34 1.212 343 8.758 -86.2
WS - 789.540 - 644.031 22.6
8405 - 90 BB (5 RFEEHABA) X 1.620 X 1.778 -8.9
8419 - 90 - 2000|#8 (/<A X 2.309 X 0.841 1744
8421 - 91 BB GED S BEER) X 12.158 X 8.228 478
99 BB (iBHA) X 193.883 X 166.552 16.4
8439 - 91 B (UL TR R A) X 7511 X 6.281 19.6
99 B (BUAR - - EHE) X 9.507 X 7.741 22.8
8441 - 90 ERE (2 0 AR/ B HEAR) X 21.829 X 18.848 15.8
EamEE - 248.818 210.271 183
#HWEE - 1,038.358 - 854.302 215
JE1:HS20228E (SR M B | E2: HS20228) iE IZHE 5 HIBR & B
GE) TCh.JI&. S EAXATEE LLRTNEE (%) IXIE. HETHTH S,

T DHMEHEMETITHD,
HEREEBE oY RBOWH A#fE

4) TSRFVIHE ()
(B /AR EM:$1=100H)

20224028 20214028
HS O—F i A H= o] H= ol | Ch.(%)

8477 - 10 5Tt R R A 112 10.966 88 10.437 5.1

20 0 R A 65 4.349 172 10.124 -57.0

30 WRSA 7 B R A 39 1.219 34 0.986 23.7

40 R3] 243 5.420 244 5.334 1.6

51 Z Dt D MR (R R FR) 180 0.770 78 0.566 36.1

59 Z0IhDLD (A A) 125 6.289 145 9.094 -30.8

80 Z DM DR 1,148 21.580 1,190 21.562 0.1
B S 1,912 50.594 1,951 58.104 -12.9
8477 - 90 |§ﬂuﬂn X 48.838 X 59.383 -17.8
e & E - 48.838 - 59.383 -17.8
#HWEE - 99.432 117.487 -15.4
GE) TCh.Jl&. EEXATEE LLRTNEE (%) IXIE. HETHTH S,

HECREEBE Y AR OWH AR



BRI E

>h3

(5) BK A (Ft)

(B /AR -EM:$1=100M)

20224028 20214028
HS a—F I H= o] H= ol | Ch.(%)

8413 - 19 KT (ZDfbEH B ERE) 58,454 19.913 43,766 22.728 -12.4
30 1 (EXRYIVOUA) 922,477 88.842| 1,202,810 101.697 -12.6

50 - 0010 | # CitFREHERER) 871 6.627 596 3.724 78.0

0050 |7 (XAT7I5L3) 47,780 24.099 48,731 20.478 17.7

0090 | 7 (ZDibiEE A=) 11,546 26.726 8,868 20.118 32.8

60 — 0050 |~ (3t FAEEZEH) 26 0.313 27 0.433 -27.6

0070 |7 (B—SKL ) 3,838 1.206 7,385 2.584 -53.3

0090 | 7 (ZDihEERZEH=) 17,303 32.751 8,505 23.677 38.3

70 n (4 SREEDLR 223,358 86.580] 250,092 79.869 8.4

81 " (’)“—I:“/?I'\“Jj’%d)‘rlﬂ) 73,950 32.544 80,615 26.025 25.0

82 BRI R—4 547 0.416 754 0.128 225.4

8414 - 80 - 1618|FEfEH (EBEELS11.19KW) 11,287 4,668 14,568 6.433 -27.4
1642] 7 (7 11.19KW< <T74.6KW) 65 2.398 115 0.419 472.1

1655 77 (1 >74.6KW) 349 3413 219 2.181 56.5

1660| # (FEEMEER=11.19KW) 374 0.740 330 0.465 58.9

1667 7 (17 11.19KW < <74.6KW) 132 1.790 217 2.915 -38.6

1675 7 (17 >74.6KW) 295 6.468 189 6.706 -35

1680 # (FEEXZND1H) 9,749 3.602 21,119 4.708 -235

1685| # (#H = <0.57m3/min.) 89 0.768 95 0.827 -7.2

1690| 7 (##3Z D1th) 38,432 5.505 21,733 3.014 82.6

2015 7 GELR R UE#TR) 513 8.121 629 62.946 -87.1

2055 (%0 fth F #fit < 186 5KW) 835 5.468 1,404 5.336 25

2065| 7 (7 186.5KW<_<746KW) 5 0.136 50 1.313 -89.7

2075| #_( 11 >746KW) 16 6.619 11 3.339 98.2

9000| #_(ZD1th) 165,296 47584 127,562 37.951 25.4

59 — 90803tk (ZD1h) 1,592,130 74.268| 1,286,036 63.433 17.1

10 HZART 96,404 30.283 84,107 31.772 -4.7

B S 3,276,121 521.848| 3,210,533 535.221 -2.5
8413 - 91 - 1000|#3 & (FEME S A RARAAH ) X 23.964 X 27.252 -12.1
9010| 7 (ZDHhT v AR F) X 11.788 X 11.927 -1.2

9520| # (K TRZ D) X 97.270 X 85.790 134

92 1 GRIETLA—%) X 0.811 X 0.301 169.5

8414 — 90 - 1080| # (Z D% EHS) X 17.869 X 16.577 78
2095| 7 (Z DIMEREHE D ith) X 43.709 X 30.971 41.1

9100| # (EZeH F) X 28.872 X 24.049 20.1

e & - 224.284 - 196.867 13.9
#HWEE - 746.131 - 732.088 1.9

GE)  -TCh.ulx, EEER AT LT (%)

IXIE BEFRATHD,

HE REEBE YRR OWH A#fE




FmE ~hd

(6) EHRHEAN ()
(B /AR -EM:$1=100M)

20224028 20214028
HS a—F I 2 H= o] H= ol | Ch.(%)
8426 - 11 sL—v
(BEFEZHAXFIL—) 28 0.460 68 0.821 -44.0
12 n (BEYIT-RESEL) 155 0.960 64 1.247 -23.0
19 n GEEERF-HUr)E) 119 4076 142 2.641 54.3
20 1 (B7—4L—) 63 1.108 11 0.760 45.8
30 v (PRI IL—) 218 1.231 150 1.208 1.9
91 n (EERE(TEFEER) 354 7.452 181 3.077 142.2
99 " (ZODLD) 104 0.701 125 1.177 -40.4
8425 - 39 i
(942 -F vy T Z D) 4,250 6.434 4,340 4,039 59.3
11 n (F—)&-k1R: BH) 4,486 7.979 1,579 7.081 12.7
19 n (1 Z D) 7,295 3.224 8,839 3.462 -6.9
31 n (94 F-Fv T EH) 8,480 4.070 9,313 4074 -0.1
8428 - 60 1 (r—INHh—ETABIER) 387 2.097 208 0.642 226.5
70 n (FEERAOKRYR) 111 3.232 930 14.966 -78.4
90 - 0310 | 7 (HMTOAARIEER) 95 1.547 73 1.588 -2.6
0390 |7 (ZDihDihES) 74,338 60.331 48,181 37.978 58.9
8425 - 41 Sy kAR
(EfHF) 217 0.824 376 1.208 -31.8
42 1 _GRIERZD1th) 13,824 6.961 13,534 5.930 174
49 " (ZOMDLD) 239,139 6.459| 213,167 5.744 124
8428 — 20 - 0010 |TRAL—H-TLA_—%
(ZERXIAAY) 98 1.038 155 2.231 -53.5
0050 |7 (ZBERILA—%) 168 1.650 262 3.240 -49.1
10 7 (JEEHETL - REVTH) 1,233 16.992 1,271 16.892 0.6
40 1 (TRAL—5- BB FiE) 13 0.419 27 0.883 -52.6
31 ZTOMEFRTLAR -2 A+
(4R 3 RS 21 0.436 28 1.067 -59.2
32 1 (D o RED 63 1.453 18 0.323 349.8
33 1 (ZDHhAJLRE) 1,279 17.162 924 12.777 343
39 1 (ZODHD) 39,503 22.106 13,583 20.290 8.9
B SR 396,041 180.401 317,549 155.345 16.1
8431 - 10 - 0010 |#h&
(F—1)55vY - KARF) X 2.619 X 3.268 -19.9
0090 | 7 (Z(ith#s b5 F) X 11.628 X 8.123 43.2
31 - 0020 | 7 (R¥FvTRA XLH) X 1.076 X 0.627 71.6
0040 | # (TRHL—42F) X 6.585 X 0.624 956.0
0060 | # (FEBHAEBHTLA—2F) X 2.346 X 8.425 -72.2
39 - 0010 |7 (BERTLA-OVARH) X 36.411 X 30.855 18.0
0050 | 7 (Fih-H R BB R X 6.008 X 4.903 225
0090 | 7 (ZD b B iR tmA) X 32.111 X 32.665 -17
49 - 1010 » (K- Hok-FRER) X 10.686 X 5.957 79.4
1060| 7 (58 - RAFSFILE ) X 1.906 X 3.358 -43.2
1090| 7 (ZDHeoL— ) X 12.263 X 12.783 -4.1
EaEE - 123.639 - 111.588 10.8
#HWEE - 304.040 - 266.933 13.9
GE) -TCh.Jl&. &EEXRATEE LLRTNEE (%) IXIE. HETHTH S,

HEREEBE Y AR OWH AR

— 87 —



BRI E

>h3

() ERMITHM ()

(B BHF)L-EM :$1=100/)

20224028 20214028
HS a—F i A H= o] H= ol | Ch.(%)

8455 - 10 EFEH (5 ) 6 0.050 44 0.683 -92.7

21 1 (BERUH- AEEE) 2 0.038 0 0.000 -

22 n GHRIERER) 32 0.493 28 2.038 -75.8
8462 - 10 ¥2 |iigs® 0 0.000 103 14.550 -100.0

11 1 |[BEEEHE (ERAR) 8 0512 0 0.000 -

19 ¥ |# (Z0th) 59 3.846 0 0.000 -

21 32 |RUTFAUE (RIESIER) 0 0.000 216 2.501 -100.0

22 GE1 | (kAR EH) 35 0.713 0 0.000 -

23 E1 | v (BESIERTLRIL—F) 7 0.356 0 0.000 -

26 X1 | n (ZoithosiEHE=) 679 2.109 0 0.000 -

29 " (ZDHh) 1,146 10.220 2,426 6.161 65.9

31 ¥ |BMEHE (RIEHIEI) 0 0.000 13 0.522 -100.0

32 E1 |RUvA—E (RUya—H- UIHHE) 20 0.786 0 0.000 -

33 E1 | (BIEHIEIR BIH) 8 0.306 0 0.000 -

39 1 (Z D) 296 1.519 232 1.276 19.0

41 3F2 |ISUFLUs SiEslE) 0 0.000 77 1.870 -100.0

42 E1 | (BIESIER) 26 1.554 0 0.000 -

49 " (D) 626 2.355 130 1.357 735

51 E1 |FE ChiEsEs) 1 0.039 0 0.000 -

59 E1 [ (zoh) 3 0.072 0 0.000 -

61 ¥l |AMEBMTGEETLR) 110 2.307 0 0.000 -

62 ¥l | (BHILR) 15 0.343 0 0.000 -

69  E1 | # (Z0DHh) 7 0.048 0 0.000 -

90 1 |zofn 724 5.078 0 0.000 -

91 BRETLR 0 0.000 48 1.670 -100.0

99 Z0h 0 0.000 448 6.946 -100.0
WS 3,810 32.745 3,765 39.573 -17.3
8455 - 90 R (EHEHEA) * X 5.356 X 9.034 -40.7
EamEE - 5.356 - 9.034 -40.7
#HWEE - 38.101 - 48.607 -216
FE1:HS2022BIEICHESFRR & B | iE2:HS20228 E IZHESHIBR & B

(GE) -TCh.JI%, SEEX AT LLARTER (%)

(8) £FBAKER (EH)

T IDBEHEMIE kel TH D,

HE REEBE Y AR OWH AR

(B JARIL-EM:$1=100H)

20224028 20214028
HS 2—F A BE &£ % BE &% Ch.(%)
8450 - 12 PEsEHE (10kg A FIDMEIK) 499 0.271 114 0.068 297.6
19 n (1 -ZDhh) 295 0.150 156 0.077 93.3
20 1 (10kgi2) 55,664 22.723 56,995 20.999 82
8451 - 10 RS9 —= T 1 0 0.000 44 0.703 -100.0
29 - 0010 |8712H4 (10keiB- R4PA) 12,956 6.021 13,437 6.608 -8.9
WS 69,414 29.165 70,746 28.455 25
8450 - 90 BB (iR X 2.077 X 1.423 46.0
EaEE - 2077 - 1.423 46.0
#HWEE - 31.242 - 29.878 4.6

GE)  -TCh.ulx, &EERATFLLMRTUEE (%)

IXIE BEFRATHD,

HE REEBE YRR OWH A#fE




) BHEBKE (EtH)

(B BHF)L-EM :$1=100/)
20224028 20214028
HS O—F I 2 H= o] H= ol | Ch.(%)
8483 - 40 - 1000|kJLoTvN—% 11,235 13.285 13,278 8.185 62.3
4010|F vy o R % 25 s (B L) 21,523 23.731 5,998 17.854 32.9
4050| # (FBALER) 16,340 68.099 20,814 65.633 38
7000| # (ZDh) 3,498 5.774 3,886 7.534 -234
9000/ #5 & U s S {m 3 15,538,323 35.740| 12,855,924 26.845 33.1
B SR - 146.628 - 126.051 16.3
8483 - 90 — 5000|§ﬂu“n(=\”:'k’7l‘i-y’77\%?£izmﬁﬁ) X 61.361 X 51.683 18.7
e & - 61.361 - 51.683 18.7
#HWEE - 207.989 - 177.734 17.0
GE)  -TCh.Jlx. &EBRBTFLLATUE (%) IXIE. HETBATHD. )
HE R EREBE Y RABOBH AR
(10) FEfBER AWM Ead)
(B BHF)L-{EM :$1=100/)
20224028 20214028
HS a—F I H= o] H= ol | Ch.(%)

8485 - 10 X1 |HE:aR A (A%L) 4 0.120 0 0.000 -

20 E1 | n (TIS5RFvH) 36 1.213 0 0.000 -

30 E1 | n(I5R5—) 2 0.049 0 0.000 -

80 E1 |# (ZOHh) 62 1.565 0 0.000 -

B SR - 2.947 - 0.000 -

8485 - 90 X1 |§ﬂﬁ,(%§l§iﬁﬁzﬁﬁ&m> X 1.763 X 0.000 -

BBean & E - 1.763 - 0.000 -

HWeE 4710 - 0.000 -

SE1:HS20228 E (CHESF#R&M B | 3E2: HS20222 iE (25 HIBR & B
IXIE BEFRATHD,
HE  KEEHE Y RABOHE AT

GE)  -TCh.ulx, EEERATF LT (%)

RS

hd



BRI E

>h3

K3 KREIZHTHEXREMOBMAKE (FEHD)

M RA5-REME (EA)

(BA-BHHF)L-{EM:$1=100/)

20224028 202145028
HS a—FK LR 2 %= o] H= ok 2] Ch.(%)

8402 - 11 KERAS (>45t/h) * 93 0.941 0 0.000 -

12 KERAS (<45t/h) * 96 0.991 14 0.121 717.6

19 ZOMESRERAS * 156 1.507 425 6.446 -76.6

20 BEARAS * 8 0.002 410 2.918 -99.9

90 - 0010 |#R4> & (BAZH3D) * 63 0.831 243 1.692 -50.9
8404 — 10 — 0010 |#&BNi%%E (Ta/74H) * 0 0.000 12 0.072 -100.0

0050 |#Bhigss (£ ith) * 537 3.728 746 9.609 -61.2

20 EREBHAEKES * 126 1.020 175 5.482 -81.4
8406 — 10 EEI—EL (W) 0 0.000 0 0.000 -

81 FEEA—E Y C40MW) 43 5.535 212 2.076 166.6

82 FEEI—E (S 40MW) 11 0.207 12 0.021 868.4
8410 - 11 ERI—E Y (S IMW) 1 0.003 1 0.010 -70.0

12 RS —E 2 (S10MW) 1 0.113 0 0.000 -

13 HiES—E > (> 10MW) 0 0.000 24 0.063 -100.0
8411 - 81 HRE—E > (S5MW) 67 24.166 49 21.814 10.8

82 HRE—E 2 (>5MW) 5 2571 7 34.821 -92.6
8412 - 21 TR BB (L)) 904,119 123529 768,492 88.404 39.7

29 TR R B (Z D) 127,150 96.404 100,055 62.314 54.7

31 SERBIBC S 560,875 28.654 521,200 24.824 15.4

39 SIAEBHZ D) 96,162 10.815 55,376 9.011 20.0

80 Z O fth R B 388,604 8.880 360,345 8.176 8.6
HWESE - 309.895 - 277.874 115
8402 — 90 - 0090 |#&AGKASH) X 6.386 X 17.408 -63.3
8404 - 90 R GBS ) X 4523 X 1.309 2454
8406 — 90 BREGERI—CEVE) X 15.180 X 12.049 26.0
8410 - 90 B (R IRS—E ) X 3.593 X 2.763 30.0
8411 - 99 HEHRI—EVH) X 220.723 X 207.219 6.5
8412 - 90 & (ZD1h) X 228.910 X 173507 319
EEE - 479.316 - 414.256 15.7
#HEEt - 789.211 - 692.129 14.0
GE) -TCh.JI&. £EEXIAT4E LLHRTNE (%) IXIEBETHATH S,

x| DBEEMEIETTHD,

(2) SRl (EA)

HE: REEBE S AR O A#KE

(B JARIL-EM:$1=1001)

20224F02H 2021402H
HS 3—K m £ HE ok HE & %8 Ch.(%)
8430 - 49 ALY 2,242 6.746 3517 7.047 -43
8467 - 19 - 5060|a<&H (FHIH) 209,124 13.256 195,986 11.200 18.4
8474 - 10 SRR 1,839 20.501 1,228 19.700 41
20 TR 240 18.446 1,061 17.814 35
39 A 195 2.001 124 3.229 -38.0
MBS - 60.951 - 58.990 3.3
8474 - 90 lma X 68.980 X 43.411 58.9
amEE - 68.980 - 43411 58.9
#HEEt - 129.931 - 102.401 26.9

GE)  -TCh.llE, £EERBIELLABRUE (%)

IXIE. HETBETH D,

HE  REEBFE S ABOME AR




Q) LM (EA)

(B JAFIL-EM:$1=100/M)
20224028 2021402H
HS O—K i B H= & %8 H= & %8 Ch.(%)

7309 - 00 i 68,400 53.182 60,756 19.820 168.3
8419 - 19 R IRHE Y (G55588) 206,099 52.069 169,667 36.794 415
20 " (HE) 42,642 13.252 28,323 15.781 -16.0
35 " (TR -4t/ XA 44 0.813 385 4918 -83.5
39 " (EIRHE - Z D) 11,095 13.476 10,056 17.788 -24.2
40  (GEEH) 26,513 10.493 4,142 15.402 -31.9
50 N (BREE) 965,766 110.690 939,094 84.106 316
60 “(EHRRILESR) 746 6.069 821 16.852 -64.0
89 N (ZDh) 394,667 66.964 214,705 51.133 31.0
8405 - 10 SEEAFH R R 294,291 2.465 258,453 2.110 16.8
8479 — 82 RO 130,391 84.165 91,022 34.978 140.6

8401 — 20 S DB (RELAR) * 0 0.000 0 0.000 -
8421 — 19 N GEIL S B 185,301 18.016 175,004 13.678 31.7
29 " GtA BB 27,974,971 106.231| 26,741,284 82.860 28.2

32 GE1 | “(RAADiEH- EkHEES) 1,084,795 211.247 0 0.000 -
39 Y (RIED B - Z D) 11,566,839 201.581| 14,992,084 434.983 -53.7
8439 - 10 i/ SBUEHE (LT R 4 0.200 4 0.541 -63.0
20 N (BRA) 36 5.020 172 0.886 466.7
30 N (HER) 48 0.708 76 3.980 -82.2
8441 - 10 “ (YR 394,100 35.542 467,850 48.608 -26.9
40 " (REfs R 81 1.069 89 2.082 -48.7
80 N (ZDih) 831 30.057 286 5.421 4545
HWESE - 1,023.308 - 892.719 14.6
8405 — 90 B (H RS A X 0.527 X 0.488 7.9
8419 — 90 - 2000 |8 (ks $<F) X 2.297 X 2.225 3.2
8421 — 91 R GRID S BEHEF) X 17.559 X 11.721 49.8
99 B (HiBHA) X 126.553 X 133.991 -5.6
8439 - 91 5 UL TR ) X 12.861 X 8.690 48.0
99 B (B4R -+ FHEF) X 25.874 X 20.038 29.1
8441 — 90 R (D i/ B R X 26.405 X 18.093 45.9
BB EET - 212.077 - 195.247 8.6
#HweEE - 1,235.385 - 1,087.965 13.6

SE1:HS20228IE ([T SFT IR M B L 5E2: HS202281E [CHSHIRR & B

GE)  -Teh.)id, SEEARTE LABUE (%)

T I DYEHEMIIUTHD,

4) TSRFyOHM (BA)

IXIE BETRHATH S,
HH CKEEFE YRR O H A#E

(B JAFIL-EM:$1=100/M)
20224F02H 2021402H
HS 3—K m £ HE ok HE & %8 Ch.(%)

8477 = 10 5t AT 513 62.330 447 57.881 7.1

20 0 R A 46 9.061 73 9.898 -85

30 WRSA P B s A 155 16.682 62 21.262 -215

40 BRI 473 10.310 348 4557 126.2

51 Z Dt DT (T FR) 50 3.960 42 1.002 295.2

59 ZOHMDLD (FIE) 279 12.442 142 10.774 155

80 Z DD 8,619 36.270 7,635 40.342 -10.1

AR 10,135 151.054 8,749 145.716 3.7

8477 - 90 s X 88.728 X 99.674 -11.0

MaEE - 88.728 - 99.674 -11.0

#HWEEt - 239.782 - 245.391 -2.3
GE) TCh.Jl&. £EEXIATAE LLHRTNE (%) IXIEBETHATH S,

HE: REEBE S AR O A#KE

RS

hd



HHR|E ~hd

(5) KB (BA)
(B JARIL-EM:$1=1001)

20224F02H 2021402H
HS 3—FK & £ HE ok HE &% Ch.(%)

8413 - 19 R T (Z D ithEt 8814355 424,437 19.601 719,987 23.457 -16.4

30 1 (ERRVIVOVA) 4,935,845 204.714| 4,780,561 195.805 46

50 — 0010 |~ Gh#REESHER) 161 8.378 271 3.396 146.7

0050 |n (#ATIFLT) 299,613 12.069 311,276 10.947 10.3

0090 |7 (ZDiiEEEHE) 314,786 24,591 666,083 26.500 -7.2

60 - 0050 | » ChFmEizAEER) 31 0.062 23 0.097 -36.6

0070 |# (A—5KL ) 12,162 0.486 3572 0.430 13.1

0090 |7 (ZDithEIEREH) 515,330 17.231 321,249 17.249 -0.1

70 n_ (#/SA%ELR) 3,565,050 131.571| 3,802,712 108.238 216

81 1 (B—EVRLTZ D) 805,697 35.242 652,507 23.090 52.6

82 BAILA—4 13,938 0413 11 0.141 192.4

8414 — 80 — 1605|FEfEhs GEBEEH <746W) 129,558 11.630 132,669 10.911 6.6

1615] 7 ( 7 746W<_<4.48KW) 25,947 3.607 14,893 1.909 88.9

1625] # (7 4.48KW< <8.21KW) 6,292 2.042 5,733 2.047 -0.2

1635] 7 (7 821KW< <11.19KW) 1,408 1.263 1,701 1.251 1.0

1640[ 7 (7 11.19KkW<_ <19.4KW) 820 0.287 125 0515 -44.3

1645| 7 (7 19.4KW< <74.6KW) 320 0.792 259 1.106 -28.4

1655[ 7 (7 >74.6KW) 223 0.689 254 0.372 85.3

1660 # (FEEEER < 11.19KW) 6.459 6.749 2,057 2.781 1427

1665] 7 (7 11.19KW< <22.38KW) 2,187 6.158 711 3.359 83.3

1670] 7 (1 22.38KWS_<74.6KW) 1,028 7.235 374 4213 71.7

1675] 7 (1 >74.6KW) 459 13.174 197 7.720 70.6

1680| » (EEXZ01h) 25,243 6.360 18,866 4844 31.3

1685| #_(##r =t <0.57m3/min.) 926,162 32.412 987,145 29.500 9.9

1690 # (#E%XZ D) 276,459 13.070 179.471 8.350 56.5

2015| » GEIDRXRUERFER) 908 4.279 361 1.983 115.7

2055 (% fth F fii < 186.5KW) 47,639 7.412 36,658 5.216 42.1

2065| # (1 186.5KW<_ =< 746KW) 27 0.213 12 0.089 139.4

2075| #_(# >746KW) 239 21.625 19 7.189 200.8

9000| # (ZDHn) 459,077 15.584 473,900 9.471 64.5

8414 - 59 - 6560 |3 (Z DR L) 1,887,721 48.606| 1,742,829 38.435 265

6590 | # (Z D it =t) 3,621,010 88.059| 3,302,853 64.520 365

6595 # (ZMith) 1,586,357 42682 1,153,113 25.144 69.7

10 BERS 779,213 61.002 869,673 53.543 13.9

HEWESE 20,671,806 849.288| 20,182,125 693.818 224

8413 — 91 — 1000 |# & (FE#E & M HEIFEK ) X 15.050 X 17.076 -11.9

2000| # (#/ SRy IHL D) X 1.685 X 0.912 84.8

9010| # (Z DT LV RKRL ) X 27.590 X 22.856 20.7

9096 | # (R TRZ D) X 138.546 X 96.930 429

92 " GRIFEZILA—%) X 1.656 X 1.153 43.7

8414 — 90 — 1080 # (ZDithEFEH) X 30.190 X 25.324 19.2

4165| v (Z D HEHER NP2 Y) X 13.999 X 10.262 36.4

4175 | v (Z Dt EFEHEZ D fth) X 38.692 X 46.715 -17.2

9140| n (EZALF) X 9.621 X 5.983 60.8

9180| » (Z M) X 21.262 X 23.191 -8.3

aEE - 298.291 - 250.402 191

#HEEt - 1,147.579 - 944.221 215
Gx) ~TCh.l&. &EEXRTFLLBRUER (%) IXIE BHEFEHATH S,

HE REEBFE S ABOMEA#E



FmE ~hd

(6) EMHEM (EMA)
(B JARIL-EM:$1=1001)

20224F02H 2021402H Ch.(%)
HS I—F & £ H = & %8 HE &%
8426 - 11 HL—>
(AEXHFRARFIL—) 106 8.024 29 1.272 530.9
12 o (BB IT-RESEIL) 65 3.109 118 2.000 55.5
19 n (FEEXRHF-HUrIE) 1,566 26.491 1,207 38.691 -31.5
20 " (BI—HL—>) 101 2.276 14 0.976 133.2
30 n (PRSI IL—) 127 5.804 40 0.167 3383.9
91 0 (EBRFEITEmEERA) 147 6.831 144 6.650 2.7
929 " (ZDHDED) 8,459 2.499 2,919 3.081 -18.9
8425 - 39 # g
(942 F vy T ZDHh) 1,106,711 15.595 989,389 15.617 -0.1
11 1 (F—yB-ikA R BE) 29,803 17.479 28,305 11.041 58.3
19 n (1 Z D) 3,794,770 10.856| 4,010,431 9.320 16.5
31 1 (94 F XS BH) 190,336 26.532 90,171 13.542 95.9
8428 - 60 " (T—INH—HHABIEE) 174 0.488 169 0.580 -15.8
70 v (EEAORYR) 4,807 112.298 2,389 44.653 1515
90 - 0310 | » (FMTOAKREBIEESR 605 14.497 273 11.360 27.6
0390 | n (ZDith M) 745,106 254.329 692,011 167.888 515
8425 - 41 DESE I PO IS
(B 44,214 4872 34,751 6.132 -20.6
42 1 GEERZ D) 640,726 38.045 576,992 27.662 375
49 " (ZDHDED) 1,604,542 33.707| 1,777,302 29.773 132
8428 - 20 - 0010 |TRAL—%H-TLR—4
(EEHXIVASY) 1,067 11.490 455 8.990 278
0050 |7 (EERXILAR—%) 280 2.440 199 2.151 13.4
10 1 GEEHTL - REYTRAR) 10,444 20.903 6,769 14.261 46.6
40 1 (TRAL—2-BBEHE) 24 1.272 127 2.484 -48.8
31 ZOMEFXILA OV Ay
(HhFEEFRS) 11,038 0.453 1 0.022 1954.2
32 1 (ZOfths Ny R 124 1.918 1,330 1.782 7.7
33 1 (ZDHAJLRE) 30,777 55.055 7,887 34.276 60.6
39 1 (ZDHDED) 68,059 123.651 70,767 77.187 60.2
MBS 8,294,178 800.916| 8,294,189 531.558 50.7
8431 - 10 - 0010 |&3&
(F—s8vY - KA RF) X 6.767 X 3.210 110.8
0090 | 7 (ZDihs P F) X 13.555 X 11.851 14.4
31 - 0020 |7 (RFvTHRARE) X 0.296 X 0.288 28
0040 | # (TRHL—%4F) X 1.684 X 0.481 249.9
0060 |~ GEEHEBHTLA—SF) X 28.977 X 27.664 47
39 - 0010 |7 (BERILA-OVRE) X 91.138 X 78.797 15.7
0050 | # (Fi-H REHHEER) X 2.422 X 1517 59.6
0070 |7 (FHTHOAXIRIKEER) X 4.366 X 3.638 20.0
0080 | 7 (ZDiths F M) X 73.898 X 53.282 38.7
49 - 1010|# (R -Hoh-Fif %) X 15.279 X 10.366 474
1060| # (581 - RESELER) X 2.338 X 2.607 -10.3
1090| # (Z Dy —2 ) X 13.818 X 11.307 22.2
aEE - 254.539 - 205.010 24.2
#HEEt - 1,055.455 - 736.567 43.3
G¥) -TCh.1I%. £EEXTRTAE LT (%) IXIE HETHTH D,

HE REEBFE S ABOMEA#E



BRI E

>h3

() EBMIHW EA)

(B JARIL-EM:$1=1001)

20224F02H 2021402H
HS a—FK £ HE ol | HE ol ] Ch.(%)

8455 - 10 [EIEH (B EIER) 198 4147 16 0.212 1856.5

21 n (BERUH-AHEEE) 66 3.227 23 0.160 1917.4

22 o GARETER) 563 1.870 159 3.909 -52.2
8462 — 10 X2 |ghEigs% 0 0.000 1,424 29.237 -100.0

11 1 |BRREREHE (FERATY) 266 14.420 0 0.000 -

19 51 |7 (o) 191 3.473 0 0.000 -

21 3¥2 [RUFUU % BiEFIE) 0 0.000 121 18.650 -100.0

22 GE1 | (R EH) 31 3.669 0 0.000 -

23 F1 v (BiERHIERXTILRIL—F) 44 8.354 0 0.000 -

24 GET | v (BUERIER/ AR ET—) 8 0.352 0 0.000 -

25 GE1 | CBRiBRIERO—)U R ) 10 0.938 0 0.000 -

26 GE1 | n (ZothoHiEFER) 47 5.104 0 0.000 -

29 n (Z D) 16,275 19.028 14,507 11.011 728

31 JF2 |BUMHE (BRIERIE) 0 0.000 46 1.883 -100.0

32 GE1 [RYyA—HE (RYyE—H- G HTH) 10 2.553 0 0.000 -

33 GE1 | CRIETIEXETETHE) 5 0.072 0 0.000 -

39 n (Z D) 1,369 3.344 1,056 0.752 344.9

A GE2 |IUFUTE SiERI ) 0 0.000 36 7.268 -100.0

42 GE1 | v (BiEHER) 76 14.918 0 0.000 -

49 n (Z D) 794 1.617 964 1.805 -10.4

51 i1 |[FiDE RiBHIE) 1 0.136 0 0.000 -

61 F1 |[AMESEMICGREILR) 558 6.702 0 0.000 -

62 E1 [ (HHWILR) 24 1.831 0 0.000 -

63 E1 | (Z0ih) 19 5.884 0 0.000 -

69 ¥1 [# (Z0fth) 3 0.392 0 0.000 -

90 ¥ [zofh 1,099 6.473 0 0.000 -

91 ¥2 [BEILR 0 0.000 763 3.625 -100.0

99 ¥2 |[zofh 0 0.000 702 2.851 -100.0
HWESE 21,657 108.504 19,817 81.362 334
8455 — 90 |§B.¥u(EEﬁEFﬁ) * X 27.567 X 20.429 349
BB EET - 27.567 - 20.429 34.9
[N - 136.071 - 101.791 337

SE1:HS2022 E (CHE5F3R & B L 5E2: HS20228 E ICH5HIBR & B
GE)  -TCh.lE, £EEXAIELLABRUE (%)
Tk DB BEAIE kg1 TH D,

(8) EBRARER (WA)

IXIE. BETBHETH S,

HE  REEBFE S ABOME AR

(BA:-BHHEF)L-{EM:$1=100/)

20224028 202145028
HS a—FK & B HE o] HE &% Ch.(%)
8450 - 12 SEEHE (10ke A THDEIK) 2,224 0.165 780 0.243 -32.3

19 ACEEIY N 15,034 0.561 25,196 0.801 -30.0

20 1 (10kgiB) 151,299 81.481 271,582 90.916 -10.4
8451 = 10 RS45Y—=2 51 36 0.564 0 0.000 -

29 - 0010 |E7J24 (10kgiB- A 152,802 53.980 140,206 49.788 8.4
HWESE 321,395 136.751 437,764 141.748 -35
8450 — 90 [t i) X 23609]  x 19.204 224
BB EET - 23.609 - 19.294 22.4
#HEEt - 160.360 - 161.042 -04

GE)  -TCh.llE, £EEXBIELLABRUE (%)

IXIE. BETBHETH D,
H# KEEHE Y RABOHIE A




O) BAEEEE @A)

(B JARIL-EM:$1=1001)

20224F02H 2021402H
HS 3—K & £ HE 248 HE &% Ch.(%)
8483 - 40 - 1000|rLHav/8—% 158,896 12.908 279,322 8.836 46.1
3040 | vy R E T M (B - $/ e 11,276 0.653 7,688 0.564 15.8
3080| # (FEHAI LK - 4t/ SHERBR) 21,287 1.598 19,043 4.669 -65.8
5010 » (Bt - ZD1h) 1,201,522 113.727| 1,028,983 118.657 -4.2
5050 | # (FEHAIZ = - Z D) 721,181 37.585 720,935 29.160 28.9
7000| 7 (Z D) 116,493 9.392 184,285 12572 -25.3
9000 |5 & U B S m i 5,192,914 55.712| 6,586,650 40.137 38.8
MBS - 231.576 - 214.595 79
8483 — 90 - 5000|§m(=\f«4ﬂ-¢‘y7x%£izﬁkﬁﬁ) X 113.760 X 96.856 17.5
MaEE - 113.760 - 96.856 175
#HEEt - 345.336 - 311.451 10.9
Gx) ~TCh.l&. &EEX AT LLABRUER (%) IXIE BMEFEHATH S,
H# KEEHE Y RABOHIE A
(10) R SR AWM EA)
(BA:-BHHF)L-{EM:$1=100/)
20224028 20215028
HS a—FK LR 2 %= o] H= ok 2] Ch.(%)
8485 - 10 F1 |MEEMAEE L) 8 0.671 0 0.000 -

20 X1 | n (TF5RFYY) 2,447 1.649 0 0.000 -

30 F1 | n(F5RE-) 8 0.225 0 0.000 -

80 X1 |# (Zmith) 12,259 0.952 0 0.000 -
MBS - 3.497 - 0.000 -
8485 - 90 i1 |m&GEEBMARE X 4.948 X 0.000 -
MaEE - 4.948 - 0.000 -
#HWEEt - 8.444 - 0.000 -

SE1:HS20228 E ICHESH#R R B L 5E2: HS20228 E ICH5HIBR& B
-TCh.1I%. £EEXI AT LLHTNER (%)
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IXIE. BETBETH S,

HE REEBFE S ABOMEA#E
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O KET I AF v 7 WDl AR (2022 452 H)

KEPEEE ' o A RO AREHNC S 2022 4 2 HOREICEBIT D 7T AF v 7 R
OFIHADOEE T, ROLBY TH D,

1) 7T 2F v 7oL, 2T 9,943 5 K CHRER H b 15.4%0) & 72 -7, i
HSEiE, 48 2,154 77 Kb (Al 7.1%0%0) THRHBRE <, IRWTAFT 28 1,797 7 Kb
([ 7.1%080) . RA 281,098 15 R/L (A 6.9%H) . HEM 849 7 K (7 33.8%K) & #t
<o MEFERIOEHAKE L, FHHIEIE 1,097 75 Fv (R 5.1%8) . gL 435 5 K
v ([A 57.0%0%) . WGAARETEREIEL 122 17 RV ([F] 23.7%HE) . B2 K OV OO ELAL
JERE (LR TEZERIEHES) S o ,) 12542 5 Fv (A 1.6%H) &720  #B4rdhiE 4,884
7R ([ 17.8%8) &7 -7=,

Q) 77 AF v 7oL, 2T 2 4E 3,978 I Fv ([7 2.3%8) & 7e-72, WATIE,
KA 235,102 75 RV (A 2.2%8) Thleb RKE <, IRWTHF 32,928 )5 Kb ([A 831.0%
W) . HARMN 2,740 77 By ([A] 28.1%0) . A—A R U 728 2,560 J7 KL ([A] 34.0%48) &
<, HERERIOE AL, SHREHI 6,233 5 FL (A 7.7%H) . R 906 77
b (7] 8.5%0) . MOAZRLIEHEIE 1,688 77 KL ([F] 21.5%I8) . ELZZpkIPHE451% 1,031 77 Kv
(7 126.2%88) & 720 . #45h1% 8,873 1 Kv ([A 11.0%1) & 72 ~7=,

B) 77 2AF v 7O BlEHIT, 2 469 5 R (JF 101.5%3#) L7220 . 2faHa%EIC b
WHEIEIL 4.T% & 7277,

@) 77 2F v 7O AT, 2T 2,724 5 RV ([ 28.1%0) L7220 . 2l AL%E
ICEDDEIE1L.11.4% & e o 72, TEMFED 5 b BB O Bl ASHE K H K& <,
2,020 7 R/ (7] 14.3%34) & 72 o7-,

(B) 7T AF v 7 Bl H O B EA L, SRS 97.9 T K, BB 66.9
T Rob, WGAZERTERES 831.8 F RL, BEZERRIEHEEN 22.3 TRV ERote, Tz, 2
OGS EMIL, 26.5 T RLE o7,

6) 77 AT 7 B A O BRI AR, STHERIERED 121.5 T R, #FHRIEH#E 197.0
T Kb, WGAZAIEHEDS 107.6 T Rv, BB N 21.8 T vk ieolz, 70, HE
O HHIPEI AL, 14.9 T RV & 2o 72, Zed8 %F B A O S H RIEHE O BT BAm1E 124.7
FrRuEiroi,
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ERRE ~Ah3

&1 RKETSRFvIH#MOE R HHEE (2022402A8)

(Bf&. FL-EM:$1=100M)

FTSRAFVOBBEE Lol )84

B 5% 20224028 20214028 WHeE |MeE| 20224028 20214028 kot

E# H= 2% H= £4E g | muEw| HE oy i) H= SR | BUE®
TAILSUR 1 945,559 4| 682630 262929 385 0 0 0 0 -
RE DS 149 3,046,425 10| 1578,222| 1,468,203 93.0 0 0 0 0 -
TSVURA 2| 1,164,876 163 6,294,872| -5,129,996| -81.5 0 0 2 177,020 -100.0
K1y 171| 10,982,416 124| 10,269,142 713,274 6.9 0 0 1 350,000| -100.0
13T 3| 1,328,155 23| 1,416,060 -87,905 -6.2 0 0 0 0 -
kLo 1 152,843 70| 1,829,068| -1,676,225| -91.6 0 0 0 0 -
s 327| 17,620,274 394| 22,069,994 —4.449,720| -20.2 0 0 3| 527,020] -100.0
hr5 374| 21,541,061 270| 23,175,889| -1,634,828 -71 31| 3,036,488 25| 2,840,037 6.9
A¥To 277| 17,972,248 433| 26,213,071| -8,240,823| -31.4 43| 4,275,563 53 | 6,269,849| -31.8
=p Dbl 97| 4,341,952 2 307,572 4,034,380 1,311.7 4 586,876 0 0 -
anvE7 8| 791,917 21 923441 -131,524| -142 0 0 1 152,500 -100.0
RAXIS 0 45,860 0 47,845 -1,985 -4.1 0 0 0 0 -
TSDNL 30| 1,577,149 6| 1,096,131 481,018 439 0 0 1 150,000| -100.0
F1) 52| 720,108 5| 463595 256,513 55.3 1 61,899 0 0 -
s 786| 46,270,187 732| 51,763,949| -5493,762| -10.6 78| 7,898,927 80| 9.412,386] -16.1
=P 105 4,691,927 41| 2,328592| 2,363,335 1015 26 | 2,173,264 0 0 -
BE 19| 1,087,497 35| 2,174,449| -1,086952| -50.0 0 0 0 0 -
tE 132 8,489,383 364| 12,818,568 —4,329,185| -33.8 3| 221,381 2 372,009| -405
a8k 8| 861,639 7| 3809,118| -2,947,479| -77.4 0 0 0 0 -
SUAR—IL 2| 555677 3| 1500385 -944708| -63.0 0 0 0 0 -
a4 1 739,902 4| 1958741 -1218839| -622 1 211,413 0 0 -
A1 F 27| 1,294,476 42| 2266,884| -972408| -42.9 0 0 2 85,000] -100.0
s 294| 17,720,501 496| 26,856,737| -9,136,236| —34.0 30| 2,606,058 4| 457,009| 4702
Z Dt 505| 17,820,902 329| 16,796,287| 1,024,615 6.1 4| 461,139 1 41,000 1,024.7
&5t 1,912 99431864  1,951]117,486,967(-18,055,103] -15.4 112] 10,966,124 88| 10,437,415 5.1

R WA A R ETREHE RS

5% 20224024 [orfeekdcc) 20225F028 [ofeekdcc) 20224F02R8 eS| 225028 | M8

E4£ H= S8 ([muxw| HE S8 [muEw| H=E 25 [muEw| SE | BUE®
TAILTUR 0 0 - 1 37412| -544 0 0 -| 908,147 59.2
1R 1 131,350 - 0 0 - 0 0 -| 1.195506| -18.0
TR 0 0| -100.0 0 0 - 1 16,340 -| 1128536 1685
KAy 0 0| -100.0 2 17,500 - 43| 538919] 5390| 4633130 -207
A43)7 0 0| -1000 0 0 - 0 0 -| 988132 471
kJLa 0 0 - 0 0 - 0 0 - 69,843| -85.4
/Nt 1 131,350)  -97.5 3 54912 -33.1 44| 555259| 558.4| 8923294 -55
hr5 6 415564| —60.9 1 22,894 20.0 9 190,247| 2,954.2 | 14,777,067 -16
P E = 27| 1803735 2087 1 25000 -94.1 il 208558| -934| 8410087 -100
aRAYH 0 0 - 1 80,816 - 1 10,574 -| 1875151 5687
anvE7T 1 68,960 - 0 0 - 0 0 -| 449840 -31.7
ARXIS 0 0 - 0 0 - 0 0 - 45,860 -4.1
I3TL 0 0 - 18 524,088 - 0 0| -100.0| 1,002,403 26.8
F) 0 0 - 0 0 - 0 0 -l 161,846 -604
N 34| 2,288,259 38.9 21 652,798 48.1 21]  409,379| -87.1| 26,560,408 1.6
BX 0 0 - 1 27,153 - 33| 696,570 -| 358164 -77.7
BE 1 52,773 - 0 0 - 0 0| -100.0 393,998 -44.8
FE 0 0 - 2 256,000 - 12| 878913 -57.3| 2,980,683 -28.1
a8z 0 0| -100.0 0 0 - 0 0 -| 594,719 1.2
UAR—IL 0 0 - 0 0 - 0 0 -| 489377 -643
24 0 0 - 0 0 - 0 0 - 528489 —69.3
AR 0 0 - 0 0| -100.0 6 97,899 -l 737401 -253
/Nt 1 52,773|  -98.3 3| 283,153 -2.7 51| 1,673,382] -19.2| 6,082,831 -45.1
Z D1t 29| 1,876,765 - 12| 228,500 32.8 127| 2,782,039 -| 7271552 -428
= 65| 4,349,147| -57.0 39] 1,219,363 23.7 243 | 5,420,059 1.6 | 483838085 -17.8

CE)TSRAFIHMEE (HSO—R8477) (X, LEEDEBIHICHEINBENZOMOBEES D,
Ftz. TSIRFUIMHBAT OLEEITE S & (HSO—KR8477-90) 2 & A MEIZIETEFLZLY,
HEt: XEEHKEE Y ABOHH A#HKE



£2 KETSRAFvIHBMOE RIS A (20224£028)

RS

(BfA. K/L-EM:$1=100M)

TSRAFvOMMEET S h AR

AT 20224028 20214028 MALE |MASE 20224028 20214028 WASE

ESE H= £58 H= £ g |muEw| HE oy i) H= £E | BUE®Y
A4FYR 77| 2,344,150 47| 3,790,496 —1446346| -38.2 0 0 0 0 -
ARAY 63| 2,104,833 21 412,590| 1,692,243 410.2 4 62,460 0 0 -
TR 19| 9,570,824 11| 6,777,843] 2,792,981 412 0 0 0 0 -
Ao245 142| 5824,645 321| 4,077,759 1,746,886 428 8 46,879 2 47,853 -2.0
KAy 656| 51,019,853 581| 49,935411| 1,084,442 2.2 48| 6,317,419 107| 7,211,108| -12.4
AAR 15| 8,418,044 51| 7,843,013 575,031 73 0 0 4 991,897| -100.0
F—AN)T 132| 25,596,192 67| 19,107,916| 6,488,276 34.0 55 | 11,926,405 46 | 11,954,791 -0.2
NUH)— 0 30,724 51 101,965  -71,241| -69.9 0 0 0 0 -
137 783| 18,467,585 182| 23,598,235 5,130,650 -21.7 3 78,284 3| 3293769 -97.6
IL—==7 0 6,968 0 124575 -117,607| -94.4 0 0 0 0 -
Fza 63 6,968 293 124575 -117,607| -94.4 0 0 0 0 -
R—5 K 17 574,688 4| 256,610 318,078  124.0 0 0 0 0 -
s 1,967 123,965,474 1,629[116,150,988| 7,814,486 6.7 118| 18,431,447 162| 23499.418| -21.6
Hhrs 461| 29,275,836 602| 42,448,309(-13,172,473| -31.0 7| 7.827,163 13| 4,436,152 76.4
5T 4| 1,937,046 1 256,517 1,680,529|  655.1 0 0 0 0 -
N 465| 31,212,882 603| 42,704,826(-11,491,944| -26.9 7| 7,827,163 13| 4,436,152 76.4
=N 1,318| 27,239,100 179| 37,896,085|-10,656,985| -28.1 162 | 20,203,285 121 | 17,679,337 143
B®E 83| 4,072,178 43| 7,497,936 3425758 -45.7 19| 2,699,016 31| 5664983 -524
RE 3416| 20,951,100|  5698| 14,766,377| 6,184,723 419 136 | 7,361,662 70 | 3,590,805| 105.0
= 1,138| 8,033,480 130| 4,760,842 3,272,638 68.7 7 618,902 4 313,350 975
a4 541| 3,745,478 262| 2,996,844 748,634 25.0 40| 3,204,994 29 | 2,136,241 50.0
1k 28| 3,721,849 19| 2,786,964 934,885 33.5 19| 1,211,160 6 479,106|  152.8
s 6,524| 67,763,185|  6,331| 70,705,048 —2,941,863 -4.2 383| 35,299,019 261 29,863,822 18.2
ZDih 1,179] 16,840,341 186| 15,829,991| 1,010,350 6.4 5| 772,053 11 82,010 8414
&t 10,135|239,781,882| 8,749 245,390,853| —5,608,971 -2.3 513| 62,329,682 447| 57,881,402 7.7

il 84 ] WRIA 7 RE TS 1 BT RS RS

AT 20224F028 WMAZE 20224024 WMALE 20224F028 MAREE| 225028 | AL

E4£ = 2% |muRw| #H=E 28 |muRw| H=E 25 |HUEw)| £EHE | @UE®
A1FR 2 638,424 - 1 39,060 - 52 180,352| 4219 | 1,287,124| -50.0
ARAY 0 0 - 0 0| -100.0 0 0 -| 316561 2087
TR 0 0 - 2| 3438191 432 15 16,065 -| 5962633 39.7
ro24 2 138,292| -655 0 0 - 22 107,068| 306.3 | 2,494,007 -6.9
Ry 5| 1,050,037 -53.1 3| 4867175 ~-10.0 329 6,731,440 1705 | 25,052,192 101
AAR 1 93,450 - 0 0| -1000 0 0 -| 2175755 -22.3
F—RK)7T 10| 2,656,542 214 0 0| -100.0 18| 1,034,709(29,278.4 | 3,388,968 1.4
NIHY)— 0 0 - 0 0 - 0 0 - 30,724| -64.9
A45)7 5| 2,335600| 1,134.8 131 | 4,756,150 63.8 13 989,590 14686 | 5965540 -184
IL—==7 0 0 - 0 0 - 0 0 - 6,968 -94.4
Fxa 0 0 . 0 0 - 0 0 - 6,968| -94.4
R—5F 0 0 - 0 0 - 0 0 -l 399,899 89.3
N 25| 6,912,345 37.8 137| 13,100,576 -17.7 449| 9,059,224| 246.2 | 47,087,339 1.8
Hhr5 0 0| -100.0 4 44,756 - 2 18,163| -98.4 | 17,298,122| -47.2
35T 0 0 - 0 0 - 0 0 -| 810260 303.6
s 0 0| -100.0 4 44,756 - 2 18,163|  -98.4 | 18,108,382 -45.1
BAR 0 0| -1000 1 731,770 -73.2 0 0 -| 4019781 -1.3
BE 0 0 - 0 0 - 1 350,000) -44.2 730,807 95.8
thE 8 608,487| -70.8 3 46,500 -91.6 4 149,163 63.6 | 7,600,930 15.9
BiE 4 169,600 -85.7 3| 1559850| 89689 4 417,857| 1,691.5| 3,648,726 57.0
24 0 0| -1000 0 0 - 0 0 -| 310500 -26.1
1K 0 0 - 4| 1,007,920 10.4 0 0 -] 1,326,204 8.8
N 12 778,087| -82.9 11| 3,346,040] -205 9] 917,020 23.7 | 17,636,948 17.9
ZDfth 9| 1370,183] 3284 3 190,950  -83.0 13| 315852 301.1] 5895647 7.9
it 46| 9,060,615 -8.5 155 16,682,322 -215 473 | 10,310,259]  126.2 | 88,728,316] -11.0

CE)TIRFYIBMAEE (HSO—R8477) 1. LR DB RHICHESNENFOMOBEES D,

Ftz TIRAFVIOMMEET O REBITE S &M (HSO—KR8477-90) & H . BMEICITEFELEL,

HE CREEBE Y RBOHE A#ET

hd



FH®E ~H3
&3 RETSRFv7#HOBTE B H A #EET (202242028)
(Bfr: &, FJL - BfiEF)L-105F ;$1=100M)
Lot et xtHE#H 2% xtHEHEIE (%)
15H 20224021 | 20214F027 |HUE (%) 2022402 20214028 | #MUE (%) [20224:028|20214028
8477-10 5t RS 10,966,124 10,437,415 5.1 2,173,264 0 - 19.8 0.0
8477-20 1R R 4,349,147 10,124,443 -57.0 0 0 - 0.0 0.0
8477-30 WRiAF R 1,219,363 985,990 23.7 27,153 0 - 22 0.0
8477-40 EZEM%E 5,420,059 5,334,458 16 696,570 0 - 12.9 0.0
8477-51 Z DD (B F) 770,370 566,003 36.1 92,135 0 - 12.0 0.0
8477-59 ZDHDELD (RLFZA) 6,288,800 9,093,911 -30.8 896,284 14,427 6,112.5 14.3 0.2
8477-80 Z Dt D 21,579,916 21,561,888 0.1 448,357 707,105 -36.6 2.1 3.3
TR/ N
50,593,779 58,104,108 -129] 4,333,763 721,532 500.6 8.6 1.2
8477-90 #BH & 48,838,085 59,382,859 -17.8 358,164 1,607,060 -71.1 0.7 2.7
a5t 99,431,864 117,486,967 -154] 4,691,927 2,328,592 101.5 4.7 2.0
MASEE xtH#MASEE xtHEHEIE (%)
1BH 20224021 | 20214F027 |HUE (%) 2022402 20214028 | #MUE (%) [20224:028|20214028
8477-10 5t R 62,329,682 57,881,402 7.7| 20,203,285 17,679,337 14.3 324 30.5
8477-20 R BRSHE 9,060,615 9,897,688 -85 0| 1,147,878 -100.0 0.0 1.6
8477-30 We3A A% 16,682,322 21,261,748 -215 731,770 2,726,866 -73.2 44 128
8477-40 EZEmMM%E 10,310,259 4,557,492 126.2 0 0 - 0.0 0.0
8477-51 T DD (B ) 3,959,649 1,001,841 295.2 0 0 - 0.0 0.0
8477-59 ZDHDED (RLFZA) 12,441,534 10,774,021 155 67,805 1,730,241 -96.1 05 16.1
8477-80 Z D ith DM 36,269,505 40,342,268 -101]  2,216,459] 10,540,269 -79.0 6.1 26.1
TR/ N
151,053,566| 145,716,460 3.7| 23,219,319] 33,824,591 -31.4 15.4 23.2
8477-90 #BH & 88,728,316 99,674,393 -11.0| 4,019,781 4,071,494 -1.3 45 4.1
a5t 239,781,882| 245,390,853 -23| 27,239,100| 37,896,085 -28.1 11.4 15.4
B B B ot B B ) B A 1 B A BAT Y BT Pg=EPNE TS LAl
1EH WERE xEEHTHSE WMAKE X EMARE
8477-10 5t R 112 97.9 26 83.6 513 1215 162 124.7
8477-20 1R R 65 66.9 0 - 46 197.0 0 -
8477-30 WRiAF R 39 31.3 1 27.2 155 107.6 1 731.8
8477-40 EZEM%E 243 223 33 211 473 21.8 0 -
8477-51 Z DD (R F) 180 43 1 92.1 50 79.2 0 -
8477-59 ZDHDELD (RLFZA) 125 50.3 9 99.6 279 44.6 1 67.8
8477-80 Z D ith D MM 1,148 18.8 35 128 8,619 4.2 1154 1.9
HEmER /N
1,912 26.5 105 41.3 10,135 14.9 1,318 17.6
8477-90 #BH & X - X - X - X -
a5t - - - - - - - -
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@ KIE D KGR pE & i hksfBR (2022 422 1)

KEEEH 2 (American Iron and Steel Institute) @ HKEHIZESL< . KEICRIT 5 2022
H 1 H OBENARE L SRIEFIROMENL, LUTO LB TH 5,

O HMEAAEEREIX 7021 TF >k« R T, BIHO 7685 i3> b« bbbl (A86%) &
720 FRTAERL I (10.9%) & 7po7-, FFRITTIE, AR A B ClaE (N/A%) |
EFE (N/A%) . etk (+0.8%) L7ro>TW5,

PREMAEPERNT 72883 T v b« b T, BIAD 7158 1% > b« b inblED (A6.8%) &
720 PRTERELA 3 (+7.4%) & 7eo7-, SRERITIEL, AR A L CREH (+7.2%) |
B4 (+835%) . AT LA (A82%) &7roTWA,

©@  FESEHOHGIRNA A5 & BEEESE 102.6 5% > b+ b2 GFRTERIA HA0.3%) |
R BEE 200.2 TR v b b2 ([A1428.1%) | HREARGEHEE 185.4 x> k- ki ([RIA0.8%) |
HetrEE (BEBIRARS) 103 x> b - hr ([AA20.2%) &72->Tnad,
TEIRNCAHD & SRR (F+18.5%) | AakBaE (F1+23.1%) . #hEdmt (F+
10.7%) . fA - MR (F1+0.3%) | Mize - F2H (Al +456.6%) | B3 (B (F
+1.8%) . K - B (F+3.1%) AAHFEL TN E 220 | FE¥EMRL (FA45.2%) |
HiEES (AA0.8%) . HENE (RA0.3%) . Al A - fAifks: (FIA18.2%) . L
(- £ - B (RA42.0%) . FEMEERE - TH (FIA11.4%) . Bk (FA28.8%) . =
VT AT (FIA1.3%) DSRIAFEL TR L 72> T D, E7o, A3 (7 +9.4%)
Lo TWA,

® PHmHIL. 674 kv b T, BIHD 64.6 5%y ko hrmbBEIIN (+4.3%) &7¢
V. RIRTAERA BTN (+9.4%) &7e-7,

@ SEEAIL, 2348 TR b« R T, BIAD 3044 iy boo b BED (A22.9%)
LR | ETAER T I (+23.6%) L7aoTW5, HFIFERNC A% & RIETER A LT, 1R
Fo (+23.8%) . Gl (+14.7%) . A7 U LA (+77.3%) L72>Tnd,

FHEAATLE LU, DTENAT0TTFy b by AFTaB 447 75y b by
AXTa s DFHLERSERT AV 3285 v b b EUR265 5% b« by B
Mo BEU FMEE (mo7%2ETe) 73166 TRy b+ by, TUVTMNB98 iy b+ hk
Tp o> TCW5,

Fpfrsz L, KEFERET39.0 x> b - by (WAL 16.6%) | A3 2y EEC 120.9
FTxy b b ([Ab51.5%) « KFEFET241 %y b+ by ([d10.3%) « LAIBNFEERT
494 % b - b ([A21.0%) L7x>Tnd,
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F7o. KENHEEICED DA CERELEZRLS) OFIGIT 26.3% &, RiH D 30.0%0°5 3.7
RA v M E 20 | BHERIH O 23.8%035 2.5 384 o " & 2p o 7=,

®  FEBEERIT 80.8% T, BIH D 81.6%7 5 0.8 RA > MEE 720 . BIERH D 76.8%05

40RA v ML 70T, Fi2, NFEIL893.5 Ty b bt/ sfmidE A LT (+
11.8%) & 72> TW\A,
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F 1 KENCRT DEEERE, SIEBEE, AL (202242 H)

2022 4 2021 4% SFRTAE LA R (%)

2 A FRE 2 A R 2 A R
TAHSAAPE (Tybe b))
(1)Pig Iron N/A N/A N/A N/A N/A N/A
(2Raw Steel (&5f) 7,021 | 14,706 6,962 | 14,650 0.9 0.4
Ejjégscs)éyl%en N/A N/A N/A N/A N/A N/A
Electric(*2) N/A N/A N/A N/A N/A N/A
S;ggfgj;;ﬁt(*)l RO 700a| 14670| 6946| 14619 0.8 0.3
2.3 (%) 80.8 80.3 76.8 76.7
3BREAAE (F1y b b)) (A) 7,233 14,990 6,735 14,156 7.4 5.9
(1)Carbon 6,858 | 14,244 6,400 | 13,478 7.2 5.7
(2)Alloy 184 364 138 269 33.5 35.4
(3)Stainless 191 382 197 409 A 32 A 6.6
445 (Frob-t) (B) 646 0 642 0 0.6 0.0
SN (Froh-tv) (C) 2,348 5,392 1,899 4,321 23.6 24.8
(1)Carbon 1,797 4,202 1,451 3,285 23.8 27.9
(2)Alloy 446 978 389 910 14.7 7.4
(3)Stainless 106 212 60 125 77.3 69.1
6.7 (TAyh-b) 8935 | 20,382 7,993 18,477 11.8 10.3
(D)=A+C-B
Z;\jﬁﬂ%c: I DHADE] 26.3 265 23.8 23.4
(E)=C/D*100(%)

(7)) OHFT : AISI(American Iron and Steel Institute)
OuEGHFEED T2, AitOEDLRWGEELH D,
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ha
# 2 KESEHZEORIEFEI R OHRS
(BEAT : %)
A 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | ‘F¥EE)
2021 4| 76.6 | 76.8| 78.0| 80.8 | 81.0 | 83.0 | 84.4 | 84.8 | 83.3 [ 83.2 | 82.7| 80.1 81.2
2022 4| 81.6 | 80.8 80.3
100 1000
90 900
80 800
. il
B 28
# py
% 70 700 =
foh e
$ )
% 60 600 73
50 500
40 400
30 300

X 1

Privkrr = 7 -
Ve 7 S ER (i)

KR F50F 2 HISA:PE R & B RRRIE O HERS
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AR RKEOHKFRT—2(1)

2022-2021
2022 2021 % Change
Feb. 2 Mos. Feb. 2 Mos. Feb. 2 Mos.

PRODUCTION:(Millions N.T.)

Pig Iron N/A N/A N/A N/A N/A N/A

Raw Steel (total) 7.021 14.706 6.962 14.650 0.9% 0.4%
Basic Oxygen process N/A N/A N/A N/A N/A N/A
Electric N/A N/A N/A N/A N/A N/A
Continuous cast (incl. above) 7.004 14.670 6.946 14.619 0.8% 0.3%
Rate of Capability Utilization 80.8 80.3 76.8 76.7

MILL SHIPMENTS: (000 N.T.)

Total steel mill products 7,233 14,990 6,735 14,156 7.4% 5.9%
Carbon 6,858 14,244 6,400 13,478 7.2% 5.7%
Alloy 184 364 138 269 33.5% 35.4%
Stainless 191 382 197 409 -3.2% -6.6%

FOREIGN TRADE-STEEL MILL PRODUCTS:
Exports (000 N.T.) 674 1,320 617 1,258 9.4% 4.9%
Imports (000 N.T.) 2,348 5,392 1,899 4,321 23.6% 24.8%
Carbon 1,797 4,202 1,451 3,285 23.8% 27.9%
Alloy 446 978 389 910 14.7% 7.4%
Stainless 106 212 60 125 77.3% 69.1%
Imports excluding semi-finished 1,840 4,119 1,435 2,674 28.2% 54.1%
APPARENT STEEL SUPPLY EXCLUDING

SEMI-FINISHED IMPORTS (000 NET TONS) 8,398 17,789 7,554 15,571 11.2% 14.2%
Imports excluding semi-finished as % apparent supply 21.9 23.2 19.0 17.2
MILL SHIPMENTS:SELECTED MARKETS

Automotive 1,026 2,138 1,029 2,170 -0.3% -1.5%

Construction & contractors' products 2,002 4,266 1,627 3,441 23.1% 24.0%

Service centers & distributors 1,854 3,877 1,870 3,939 -0.8% -1.6%

Machinery,excl. agricultural 103 213 129 270 -20.2% -20.9%

EMPLOYMENT DATA: 12 mo. 2020 vs. 12 mo. 2019

Total Net Number of Employees 137 146 -6.0%
(000) Source: BLS

Hourly Employment Cost: 12 mo. 2011 vs. 12 mo. 2010

Total wage and benefits

Source: BLS - NAICS 3311 Iron & Steel Mills $ 2720 $ 2691 1.1%

FINANCIAL DATA:(Millions of Dollars) * Preliminary 12 mo. 2020 vs. 12 mo. 2019

Steel Segment

Total Sales $39,558 $46,038 -14.1%
Operating Income $242 $1,419
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AlER2 RKEQHKMHERT—5(2)

2022-2021
2022 2021 % Change
Feb. 2 Mos. Feb. 2 Mos. Feb. 2 Mos.

FOREIGN TRADE - STEEL MILL PRODUCTS:
Imports - Country of Origin (000 N.T.) 2,348 5,392 1,899 4,321 23.6% 24.8%
Canada 470 1,047 516 1,081 -8.9% -3.2%
Mexico 447 1,017 252 617 77.1% 64.9%
Other Western Hemisphere 285 683 258 1,110 10.4% -38.4%
EU 265 615 280 410 -5.1% 50.1%
Other Europe* 166 452 141 321 17.4% 40.5%
Asia 598 1,370 429 741 39.3% 84.9%
Oceania 5 25 21 25 -73.9% 0.0%
Africa 112 183 3 16| 4362.4%| 1019.8%
* Includes Russia
Imports - By Customs District (000 N.T.) 2,348 5,392 1,899 4,321 23.6% 24.8%

Atlantic Coast 390 1,069 341 624 14.4% 71.4%

Gulf Coast - Mexican Border 1,209 2,568 740 1,941 63.4% 32.2%

Pacific Coast 241 590 285 618 -15.4% -4.5%

Great Lakes - Canadian Border 494 1,139 516 1,105 -4.4% 3.0%

Off Shore 14 26 17 32 -18.3% -19.2%
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AER3 REIZRTOFEIHHOKMHEFE

FEBRUARY 2022 CHANGE FROM 2021
SAME
CURRENT MONTH YEAR TO DATE+ MONTH YEAR TO DATE
MARKET CLASSIFICATIONS NET TONS PERCENT NET TONS PERCENT PERCENT NET TONS PERCENT
1. Steel for Converting and Processing
Wire and wire products 87,797 1.2% 186,800 1.2% 14.3% 34,709 22.8%
Sheets and strip 313,828 4.3% 530,191 3.5% 68.3% 129,844 32.4%
Pipe and tube 377,670 5.2% 783,349 5.2% -0.2% 37,957 5.1%
Cold finishing 277 0.0% 635 0.0% 179.8% 137 27.5%
Other 21,724 0.3% 49,201 0.3% -36.7% -19,809 -28.7%
Total 801,296 11.1% 1,550,176 10.3% 18.5% 182,838 13.4%
2. Independent Forgers (not elsewhere classified) 9,041 0.1% 19,838 0.1% -16.1% -2,559 -11.4%
3. Industrial Fasteners 2,783 0.0% 6,150 0.0% -45.2% -5,167 -45.7%
4. Steel Service Centers and Distributors 1,854,297 25.6% 3,877,264 25.9% -0.8% -62,141 -1.6%
5. Construction, Including Maintenance
Metal Building Systems 70,237 1.0% 137,660 0.9% -2.4% -17,228 -11.1%
Bridge and Highway Construction 9,478 0.1% 19,816 0.1% 1.7% -152 -0.8%
General Construction 1,673,724 23.1% 3,564,629 23.8% 24.8% 716,682 252%
Culverts and Concrete Pipe 0 0.0% 0 0.0% 0.0% 0 0.0%
All Other Construction & Contractors' Products 249,015 3.4% 543,943 3.6% 21.7% 125,483 30.0%
Total 2,002,454 27.7% 4,266,048 28.5% 23.1% 824,785 24.0%
7. Automotive
Vehicles,parts & accessories-assemblers 946,601 13.1% 1,973,058 13.2% 0.9% -8,270 -0.4%
Trailers, all types 552 0.0% 1,083 0.0% -29.2% -417 -27.8%
Parts and accessories-independent suppliers 59,545 0.8% 124,334 0.8% -14.1% -23,401 -15.8%
Independent forgers 19,615 0.3% 39,395 0.3% -5.1% -226 -0.6%
Total 1,026,313 14.2% 2,137,870 14.3% -0.3% -32,314 -1.5%
8. Rail Transportation 96,708 1.3% 199,030 1.3% 10.7% 8,821 4.6%
9. Shipbuilding and Marine Equipment 6,983 0.1% 14,333 0.1% 0.3% -273 -1.9%
10. Aircraft and Aerospace 757 0.0% 1,745 0.0% 456.6% 1,584 983.9%
11. Oil, Gas & Petrochemical
Drilling & Transportation 101,209 1.4% 220,205 1.5% -20.5% -60,994 -21.7%
Storage Tanks 1,257 0.0% 2,685 0.0% 145.5% 1,669 164.3%
Oil, Gas & Chemical Process Vessels 4,616 0.1% 9,268 0.1% 52.9% 3,286 54.9%
Total 107,082 1.5% 232,158 1.5% -18.2% -56,039 -19.4%
12. Mining, Quarrying and Lumbering 76 0.0% 153 0.0% -42.0% -51 -25.0%
13. Agricultural
Agricultural Machinery 7,038 0.1% 16,045 0.1% 2.3% 3,473 27.6%
All Other 697 0.0% 1,565 0.0% -2.8% 42 2.8%
Total 7,735 0.1% 17,610 0.1% 1.8% 3,515 24.9%
14. Machinery, Industrial Equipment and Tools
General Purpose Equipment - Bearings 10,644 0.1% 20,642 0.1% 2.8% -2,114 -9.3%
Construction Equip. and Materials Handling Equip. 27,863 0.4% 55,826 0.4% 0.2% -536 -1.0%
All Other 17,726 0.2% 37,103 0.2% -29.9% -15,480 -29.4%
Total 56,233 0.8% 113,571 0.8% -11.4% -18,130 -13.8%
15. Electrical Equipment 46,818 0.6% 99,775 0.7% -28.8% -38,253 -27.7%
16. Appliances, Utensils and Cutlery
Appliances 185,524 2.6% 389,154 2.6% 3.4% 10,625 2.8%
Utensils and Cutlery 116 0.0% 662 0.0% -79.4% -236 -26.3%
Total 185,640 2.6% 389,816 2.6% 3.1% 10,389 2.7%
17. Other Domestic and Commercial Equipment 17,649 0.2% 32,472 0.2% -9.6% -7,333 -18.4%
18. Containers, Packaging and Shipping Materials
Cans and Closures 81,233 1.1% 163,861 1.1% 3.3% -5,809 -3.4%
Barrels, drums and shipping pails 50,046 0.7% 100,234 0.7% 1.1% -4,569 -4.4%
All Other 16,653 0.2% 32,656 0.2% -23.4% -12,110 -27.1%
Total 147,932 2.0% 296,751 2.0% -1.3% -22,488 -7.0%
19. Ordnance and Other Military 953 0.0% 1,930 0.0% -2.2% -542 -21.9%
20. Export 674,254 9.3% 1,319,648 8.8% 9.4% 61,307 4.9%
21. Non-Classified Shipments 187,675 2.6% 414,012 2.8% 0.1% -13,482 -3.2%
TOTAL SHIPMENTS (Items 1-21) 7,232,679 100.0% 14,990,350 100.0% 7.4% 834,467 5.9%

+ - Includes revisions for previous months
P - Preliminary, final figures will appear in the detailed quarterly report.
* - Net total after deducting shipments to reporting companies.
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B, IHELT,

A=V EBINCH LS BER S LTEME L LEERER LET, bR EERKRY
RETCEMEY ZRITTENDTZNEENETOT, ES5FHELIBEWVWZLET,
FELIZAAPANTED 2R LOKR AR T2BAIZIX, L0 L5 R 2mz L L
ANR®HL72E, 74— TRADLE~FHORRZK L KD RNTVET, TN THRIE
DR HAFICE B ZBH U B e ST D om0k Z 2R L ET,

74— TIEEFER L S0k 5 Z OFRFIZ2”Vienna City Marathon”23M 1405 Ef &, 7~
TYUPTONDHEHOBICES 5 Z MBI Tl LE Lz, 390 H OB & e 559157
N T N=T T R EDRI1000 E D 5 3J72000 ARSI ER L, Bl S =2 5 T
T, TNXT YDA —RATY 4 — BT HEBES ORY 2 s BRI A T ¢ A ELIRAL
LI SUNOY T 4 #AX— L, Bl [ZE=0%) OBER LT 7 —F—RR, V14—V
BB A E D2 ) 780 ZEVRT, NT AT OB S T RUEED v = —
TN BB ERI-RIC, TTEERIS ISR I 9, U7l iV OEN K
B, ESmERREE2E0 T, ke RO > ToABEREAROC R EARA A KT 2 ) hd = —
A [ IZHii 9 Vienna City Marathon /IS THHH D [k~ F Y v — R L LTHMLATY
5% 9 TY,

TN T ATE T3 =7 DCosmas Mutetii#e T, %273 Vibian Chepkiruiif T2MEs L |
FRlC e iakadmdk, £721, 2, b =TRERKREEELMET D &0 ) EEIR ek
RCOUL HHENXY 7@ IOy = b e BN ANET 2EYOFNC R 4 LB Lz,
BHEMDOTY — T T —DFEEZEICARD ZENTEEZ LT, TOHELEELIDOTRT
F—nEDL L, R A7 EEROBERE L DEARFRPIDNEDEDL L ZANLRED
NTWELE, Fiflantf v Ak skye vy 7 Z0 CAERICKIEF 2L, RO RE%Z
B0 R HAEOR Y A NHEALTND Z L 2B LRSI 5N E LT,

[y Xant] E W0z, v —rHICBWCHEERH R ETIEI~ A7 2EH L TOET3,
RN AR — Jitig% | bt - iR 2 BRI PRASERERE R S Ofg R S T b £ 5 T,
B, B TIRIZERTOADY A7 WEHTHNTWET, £72, FRRAOfEH.OHOH
HEWBD TR TR, T TIZERINA HI 6 OBDEE b &b TR LI L EORMENZ BT
T3, BHIAEE BAR, FEAREHT DT 05 OBICEITBRE S TIXFA EANT DI EEAD,
WTFVIRIEAZE DX EBRBOCAE T & L TOREDIRDWAIRY BT O TiZgunins BnEd,
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