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Private Consumption Index (PCI)

2022 2023
2022 5 B
H1 H2 H1I Q1 Q2 Q3 Aug Sep
%Yoy 8.4 72 97 7.0 7.0 6.9 7.0 7.0 6.3
%HoHsa, QoQsa, MoMsa - 7.2 24 4.6 33 1.4 0.5 -0.5  -0.5

P = Preliminary data
Index sa (Q4-19 = 100)

0 ===Non-Durable ===Semi-Durable =w=Durable =#=Service =C=PC|
T T T T T T T T
Jan-20 Jul-20 Jan-21 Jul-21 Jan-22 Jul-22 Jan-23 Jul-23
Private Investment Index (PII)
2022 2023
2022 P P
HL Hz HI Q1 Q2 Q3% Aug Sep
YYoY 26 33 1.2 -03 02 04 -25 -44 -36
%HoHsa, QoQsa, MoMsa - 28 04 0.0 1.6 1.4 -1 19 -12

P = Preliminary data

Index sa, (Q4-19 =100)

Consumer Confidence Index

Diffusion Index sa
(Unchanged = 100)

100
80 4
L
60 1
40 A+
=—Total ====Current ' ”
: RV
—e—Next 6 months -~ \2dn 57 (2015-2019) °
20 T T T T T T T T T

Jan-14 Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23

Business Sentiment Index fimunnsasyu
Diffusion Index
(Unchanged = 50)

60 -
Anafedd 2018 - zowA

Sep 23

Non-Manufacturing

120 7 Pl equipment (share 76%)
n A L4
Manufacturing
110 1.0 % 50
-1.2%
-2.0 %
100
90
80 T T T T T T T a0 T T T T T T T
Jan-20 Jul20 Jan-21  Jul?l  Jan??  Jul2?  Jan23  Jul-23 Jan-20 J.uL-ZO Jan-21  Jul-21 Jan-22  Jul-22 Jan-23  Jul-23
gammsﬂmanau% Manufacturing Production Index (MPI)
2022 2023 2022 2023
%YoY 2022 2022
H1 H2 HI Q1 Q2 Q3 Aug Sep H1 H2 H1 Q1 Q2 Q3 Aug Sep
waA M seaean 54 118 -07 .51 -45 56 -20 -1.8 1.0 YoYoY 04 0z 05 -46 -37 55 -62 -77 -61
yadimdeaan (bisamesdn) 43 | 96 | 08 .40 .23 .57 -18 -08 -0q  YoHoHsa QoQsa,MoMsa - | 26 17 33 05 .19 15 0z 03
%Holsa, QoQsa, MoMsa - 45 <56 13 31 00 11 -13 46
Note: #1u20uA13I BOP Basis
yaAn1sdseandudn (Classified by Products) Manufacturing Production Index
Index sa (Q4-20 = 100) Index sa (Q4-20 = 100) (Classifed by Products)
150
Petroleum (10.1)

140

130

Agri & Agro (20.5)
Metal & Steel (5.6)
120

Eleck Elec app (21.1)

110

100 —
Jan-21

T
Jul-21

120 Automotive (14.0)

Food & Bev. (21.9)

100 P

Blectrical App. (3.9)
80

Rubber & Pla

HDD (2.7)

40 T T T T T
Jan-21 Jul-21 Jan-22 Jul-22 Jan-23 Jul-23

IC & Semicond. (5.5)
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Fiamaniulszmmselasung

37,500

32,500

27,500 /
22,500

Q-0-Q YoY

e Products
12,500 % %
7,500 Rebar 9 mm. -4.90% -9.34%
2500 Rebar 9 mm. Deformed bar 16 mm. HRC 2 mm. 4 ft CRC 1.0-1.8 mm. Deformed bar 16 mm _5-13% _9~63%

—8—0Q3.2022 23,739 23,098 29,133 31,167

—e—asz022 30,00 HR sheet 2 mm. 4 ft -4.57% | -14.02%
Q1-2023 24,215 23,769 27,933 30,500

— (022023 22,631 22,002 26,250 28,317 _ _ 0, _ 0,
Q3-2023 21,523 20,875 25,050 27,933 CR sheet 1-1.8 mm. 1.35% 10.37%

saanvadingluziglasuna 3 U 2023

> seumndnidunay pgfiuszanal 21,523 unsenu 51A1UTUAY 4.90% Q-0-Q. hay USuad 9.34% Y-o-Y.
> smwandudedes egfivssanm 20,875 umsediu 91n1U5UaT 5.13% Q-0-Q. uaz USuas 9.63% Y-o-Y.
> auudnuHuIasou agfiUszana 25,050 umseRu 51AUTUAY 4.57% Q-0-Q. Uay USuad 14.02% Y-o-Y.
> 1A UnANLHUSALEUY pgiiuszaNM 27,933 umisiedu $1A1UTUAT 1.35% Q-0-Q. uaz USuas 10.37% Y-o-.
autisarinduuwinudulugiiniaedons Yusan
1000 W Hot-rolled Plate -6.3% 8.2%
oo Hot-rolled Coil -2.4% -7.6%
co0o Cold-rolled Coil -5.0% -9.7%
. CR Stainless steel
: Q3-2022 Qa-2022 Q1-2023 Q2-2023 Q3-2023 ‘63% ‘150%
Hot-rolled Plate 100.47 100.47 100.47 116.04 108.74 (304) me') ZB)
—t—Hot-rolled Coil 114.61 104.69 121.86 108.46 105.84
—a—Cold-rolled Coil 119.07 106.16 120.20 113.22 107.50 Base Period - Jan 2007 = 100
—+—(CR Stainless steel (304, 2mm., 2B) 63.14 62.16 61.30 57.32 53.69

Cost Freight Rate Price
Arisanindunanuiuginaedeny fusenyislasuna 3 U 2023

FUtis1IAL AR NLN LN asﬁi 108.74 U$Uas 6.3 % Q-0-Q. waz USUTu 8.2% Y-o-Y.
FutisamanuEusnSouviingiuy aeﬁi 105.84 Usuas 2.4% Q-0-Q. ay U5ual 7.6% Y-o-Y.
Fatisawanunusadusingiu azﬂjﬁl 107.50 U5uas 5.0% Q-0-Q. wag Usuat 9.7% Y-o-V.
FatisawanuEusaduliai aeﬁ 53.69 U5Ua4 6.3% Q-0-Q. WAz U5uas 15.0% Y-o-Y. /

/\7\7\7\7
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Sruruidudiiowin 40.09 druau {31991 0.40 druau Andudnsinisinanuiesas 1.0 dseggnia
iy (guatiunuies) seu

v
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U

0.04 &1unu drugieguaniidauseny 18.43 ey drulvgidy
wilsde Judn v51 Urevseinsaulianunsaviaula
dlowSeudisunisiawiilulasunad 3 we. 2566 fudaisaniedrfufulfidiuun (w.e. 2565)
WUINSE UL 0.52 & Ay (310 39.57 duau [y 40.09 Suay) wieandudesay 1.3 $a51n73
fowidutuiulevay 68.0 ué’qmnmﬁagﬂiﬁl oAy 67.4 Sausilasing 3 w.e. 2565

FUAULAZIATINATUIIUNT WA, 2564 - 2566

o

fruau Faumz
40.00 TO.0
68.0
66T aT.4 67.4 aT.4 574 e
: 66.7 il i i il
664 _Leh. S84 &L 66z 955
-
38.00 40.0% 65.0
3957 395¢ 3963 3068
spge 3890 3g7s 3900 oo 3901
36.00 60.0
a1 Q2 a3 Q4 a1 Q2 Qs Qg a1 Q2 Q3
2564 2565 2566
dwddicnni - dasanisfianaia

nsanaeilnesaniinty 1.3% wWessudlsufutisaniodfufudtum (e, 2565)
(@il 3957 druau By 40.09 duaw) Wunsdauuenmainuasnssuiintu 1.0%
(970 27.17 &ruau 1y 27.45 A1uAw) dIUN1TENNUAANEASASTUTRLAY 1.9% (970 12.40 AuAU
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/ MU Q1

2565 119,198
2566 116,064
2565 70,986
2566 66,202

Tulasunadi 3 U 2566

nsadn dyadinisdudiegit 124,778 &uum ae
wnaiesinsnamsinuasiiyarmstidinegi 11,216
Sruum vesdesar 6.0 daieuiulasunanounin was
wadaSouar 9.6 Waflsusutiafeafuvesdneu
funuaniaIesdnsgmamnssuiiyadinisindiedd
97,814 &1uum nafsesas 5.7 Welsuiulasunanou
wih wazagefdosar 6.0 Wefsuiurtiaisrtuvesd
e luvazivuiaeiesdonaiyadinisindrog
15,748 &uum venesadenay 15.4 Wewieusulnsuna
Aeunth uaznafsosay 3.3 WioWsuiutiadsaiuvedd
nou

nMsdsaan Tyarinsdseensgdl 70,019 &uum lag
winaLe3esdnsnanisinunsilyarinisdsesnati 9,996
Sruum venefdesas 22.2 dalsusulasunansund
wasvasseras 7.4 Welsuturiniertuvesdneu
winaA3esinsgnavnssuTiyanIn1sdieanai 52,882
Sruum veneidosas 12.8 Walsusulasuansund
washsewar 4.5 WeWlsuiutiaieruvesteuluvasd
vania3esilenailyarinisdsesnagil 7,140 d1uum
Yeneseray 1.1 desutulasuiadount wazwadn
Sovay 12.6 Wlafleuiutafisturediou

pan13dn ta3esinsnavesinglulasunadl vananisén
ag"ﬁ 54,759 114U

o

Q2

Import

118,367

129,346

Export

71,399

62,131

140,000
120,000
100,000
- 80,000
‘ 60,000
40000

20000

Q3

121,003
124,778

74,318

70,019

Q4

121,861

67,674

yaaATshin tasndil 3 2565 - tasindil 3 2566

’V\

\

— YARIH

— ieiavinsnamsingas (Fam
Machinery)
\EaviEnARaA AT (Industral
Machinery)

_— Lﬁ?mﬁanaa_amnsm (Industrial
Machine Tool)

Q369

Q465

Q166

yaRmsaiaan lasunadt 3 2563 - tasnail 3 2366

~_

8000
50000
3 40000

20,000

Q266

2366

Q368

Q465

Q166

Q268

Q366

— YR
4 ;

— waaddnnansngas (Fam
Machingry)
\eiashsnagaamAnTsY (Industra
Machinery)

— weineflanagramanssy Industial
Machine Tool)
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yaAn1sAiaTasdnsnantsinunslulasanad 3 U 2566
n1sidn 1e3esdnsnanisinuns dyadnsiidnedd
11,216 &1uum nadadesay 6.0 Weeuiulasunanou
wih wagnadfesas 9.6 Welisuiutafeiuesdieu
dmsuduiifyadnsiitigean 1aud idestigednm
uazdUsENey yarn s ogfl 6,165 druum
n15d90an L1A3eadnsnanisinuns flyarinisdieanogd
9,996 &uum enesdesay 22.2 Wesuiulasuna
rounth uazvinfiiesas 7.4 Weiflsuiutiadeafiuvest
fiow dwmvauiidyadnisdsoongean loun unsnines
uazdUsENOU Yarmsdsoonagil 3,526 U
gan1sfn wa3esdnsnanisinuasvedinelulasuiad
‘mﬂ@amiﬁwagjﬁ 1,220 a14UM

/ AM Q1 Q2
Import

2565 11,106 12,224

2566 10,809 11,929
Export

2565 11,493 9,570

2566 10,303 8,177

Q3 Q4
12,412 11,618
11,216
10,793 8,905
9,996

yasnmhaiesasinsnanmavas (Farm Machinery) lasunii 3 2565 - laswai 3
2566

4,000

12,000

10,000

8,000

3 600

4,000

2,000

0

M

— yadm

— wiasdnsemunmasnsst (Agricultural

Machine)

wiaodnsladad (Livestock

Machine)

Q365 Q465 Q166 Qz66 Q366

yasmsdvaaniaiasinsnanTsinuas (Farm Machinery) lasundii 3 2565 - lasinaii 3

2566

Q365 Q465 Q166 0266 0366

— YA

— wSasdhsmuawRsAT. (Agricultural

Machine)

wlasinsoniadad (Livestock

Macine)

\
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/

IM Q1 Q2 Q3 Q4 \
Import
2565 92,453 92,266 92,305 95,002
2566 90,454 103,768 97,814
Export
2565 51,199 53,332 55,358 50,591
2566 48,187 46,890 52,882

yaAnsAuasesinsgasmnssululasunai 3 U 2566
s edesdnsnagaamnssy Slyadinsindiogd
97,814 31U nafiesas 5.7 Wefsuiulnsunaney
i uazvenefifesay 6.0 Wellsuiutiadeiuredd
riow dwiduduiiidyadnsiidigega Wi iedesiaiu
loviu uazdruszney (edesdnsildlugnavnssuiily)
yammsidhegil 15,903 duum

n1sdanan edesdnsnagaavnssy dyadinisdseenagdi
52,882 &nuum venedadesas 12.8 Weifisuiulasua
riounth uaznadfesas 4.5 Weifisudutadeatuvestd
riow dwiduduiiidyainisdseangsan liud desdng
Uy (1n3eadnsgravinssuneane) yarnsdseeneg
7l 8,078 &muw

aan1sdn ta¥esdnsgnaivnssuveslnelulasunai

ANANITANDEN 44,932 duum

{annait 3 2566
120,000 — A
— \elasihsanamnsusTaast
100,000 /_\/_\ — ielaednanamnsunaahy
— elaednsanamnsmuindos
80,000 — iarisanamnsmsiananain
N — elasinsanamnsiviuay
3 s Sdnsaind
£ __,____—-—“—___-—‘“‘-_\ — \eSaedsana NSNS NS
— SRR A AL, .
40,000

20,000 —_—

60,000

50,000

40,000

3 30000

20,000

— ieiaodnsamamnsdoa
—‘_‘—\—‘—_—‘———\——_ 4 L 4
— wiarinsaramnsmueiaonils
10.000 — walarinsnnTannsm wimaatany
— whavinmillluasamrmih bl

— eSasdnailiugsansmnhll
0 ﬁ

yammaihiiatasdnsnagaminsa (Industrial Machinery) tasunail 3 2565 -

— whaeinanamnTTAa
— whasdnsanamnTRIAT2 IR
— whasdnsmitaunml wianaatany

Q3es Q465 Q166 Q266 Q366

yadmsdeaaniataeinsnagadinssuy (Industrial Machinery) tasunad 3 2565 -
‘laTundil 3 2566

T~~~

— yaAmm

— iaodnsosdminsasTadn

— whasinsasamnsaniaahe

— saednsamdmnsniaog

— iaednsapns s anaain

— iaodnsasdminsathuas
dianmating

— whasinsasamnaililans

R

— ifaodnsaRATANTIAT A THLALE

Q385 Q485 Q166 Q266 Q366
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/ MT Q1 Q2 Q3 Q4 \

Import
2565 15,639 13,877 16,287 15,241
2566 14,801 13,648 15,748
Export
2565 8,294 8,496 8,167 8,178
2566 7,712 7,064 7,140
, o A A 4 A yacmshuiadasd 13ATS ial Machine Tool) Tasunail 3 2565 -
warn1sAneTasianalulasuian 3 U 2566 17y 32500

— yamu

nsudn wnseadlenaflyarinisundi Ju 15,748 - \/ :‘“f“fjfa(‘r“j:"‘?“”
AuU venesiSesar 15.4 Wasunulnsuianau O —

PN LATUAMISe8aY 3.3 WalguiutiungInuuasy

5 10,000
5
T 7500

flou dwsuduAniigasnsidgeaa Lawa fuiuy

5,000

napund lave 819 wagnanain yaA1nsudnegn

2,500

4,693 A1UUM R

' = = I~ i ' 1 al 0
N138423anN Lﬂﬁf’]\‘iuaﬂamuﬂaﬂ']ﬂqiﬂﬂaaﬂagﬂ 7,140 269 2469 166 azes 386

lasnd

auvm veneiiesas 1.1 Wewsudulasuianeu
‘Vﬁj’] LLagﬂmﬁq%@ﬂag 126 LﬁaLﬁauﬁququaaqﬁumaq yarmsdvaantaasilanaaaaunssy (Industrial Machine Tool) leswnad 3 2565 -

lasunail 3 2566

I ° v a v da ' ' v oo 10,000 I
Unou dmsvaudfdiyarinisdsoongagn Laun o

— aasdlana (Machine Tool)

wsesliana nislane ogil 1,879 duum T s )
nan1sdn nsesdlonavetinglulasunall viananisen - T~

e/l 8,608 d1UUM

anan

4,000

2,000
-

Q365 Q465 Q166 Q266 Q366

lamnd
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9.NTLYULUY dmiuiasesins (3.1.2) . o ed
COMPANY LIMITED Judunsn 3 nsngrau 2566
2.AUNTAAT
Fau BulitleSe Baiuuiun .
. o (A.WsrUAIATDYSEN) .
10 L - HANFUTEYUAMYYINIURANTAN
168/34 vy 7 9.UUNTA Wew Automatic Feeder - 54
3 ZHIQIN ENGINEERING - U 1A59A15 ASIN 25/2566
LRUGSIED)! Machine (3.1.2) o e el
EQUIPMENT COMPANY “ FUIUNIN 10 NINYIAN 2566
ANTTUATATOYTEN
LIMITED
- - o 4 Nan1TUTEYNALYINNURTN
o e D ome (A.nIEUASATDYSEN) nangUnsalldiuesesing - v 4
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Indu lawes wniiia 91iin - . Y a4 HANIUTEIUAMLINNURDITON
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SAUNFAND N1333UNU
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10 (Uszwirlng) $170 PR UNTIY - BUATA v o u Qdu 1R33N ASIN 27/2566
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Research and Technology

/Article Title General modeling and energy management optimization for the fuel cell electric tractor \

with mechanical shunt type

Author Mengnan Liu, Yanying Li, Liyou Xu, Yiting Wang, Jinghui Zhao
Year 2023
Abstract The fuel cell electric tractor has emerged as a new development direction in modern

agriculture due to its energy-controllable and emission-reducing advantages. This paper focuses on
improving the universality of basic research by studying the fuel cell electric tractor with mechanical shunt
type (FCETMST). The bond graph model has the benefits of cross-physical system integration. To fill the gap
in general modeling of electric tractors, an electromechanical hydraulic integrated machine model by
utilizing the bond graph model, which includes energy system, drive system, lifting system and power take-
off (PTO) system, is developed. The general power flow model of the electric tractor with mechanical shunt
type is also derived. Lastly, the accuracy of the model is validated by analyzing the tractor’s traction
characteristics. To further enhance energy efficiency, this paper proposes an energy management strategy
(EMS) utilizing a multi-population genetic algorithm (MPGA) and compares it with a power following control
strategy (PFCS) for a fuel cell/lithium battery composite energy system. The results base on the co-
simulation by using AVL-Cruise and Matlab/Simulink to build a vehicle simulation model and EMS models,
respectively, show that under ploughing and transportation conditions, compared with the traditional PFCS,
using MPGA leads to reduce state of charge (SOC) fluctuations and the remaining SOC is 11.22 % and 6.1 %
higher, respectively. The theoretical hydrogen fuel consumption is decreased by about 26.49 % and 36.21
%, respectively. This study can provide theoretical support for the modeling and energy management

optimization of the electric tractor system.
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