unanga

sWalasInis: RDG5230027

FalasInis: NMILATLUANUNTDULNANTIANIANTSaUNTLANFIRITUAA S RN TTUIRANLAL
3

wannan lulszineng

C% >

Bawniaw: Aoy 33919, lamian agand@’, en3en adayqiuns
1 a a Qs 2 ™
AMAAINITUAIRAT ﬁ;W’]ﬂGﬂiﬂIﬂJ%’]’JV}U’]aﬂ, AL IZAEAS

=) Qs 3 a Q
NANINLNRYTITNANRAS, “ATZLATHIANENT UN1INYITUINHATNEAT
E-mail address: Pichaya.R@chula.ac.th
52829811 AIINTT: NN 2552 - NeNe 2553

gamwnIIMANLAzInannaLlugammnIsunianudagiasnniduingiuvas
9AMMNITUAIBaNA 9T WINNN gamnnIIunIHAamAnsaslszsinalnaludagiundaled
udindngmwdniiasnnlifgamnnsmminduin JafianuneuNziaaslssunie

[~3 ¥ g, é/ ] =3 a 53 v = o o o <3
LARNAUUITUD mdvl,inamiwa@maﬂ@uu’mLﬂumu@aummgluq@a’mmwmamm:

2 ] [%
o

<3 v A A [l

wannadmsliniwenisssarduasinisddasuaiwoanunagnsunn laganizilym

o o A o & Ae A A = aa ° o

AW TLIDWATZAN ’mqﬂizmﬂmaﬂmamm RAN AN TN RBAL TN RNIENTAA

ﬁ”m%aum:aﬂluq@m‘mﬂﬁumﬁmm:mﬁnnﬁwﬁm%’uL‘meTaQaﬂi:ﬂaumswims:ij

ﬂszmﬂuauﬁa?mmﬁngmwlumsa@ﬁ"ﬁem%aumma%m%‘uqmmﬁmmmﬁﬂua:mﬁnﬂﬁw

Pa3tsznd lnawTau N uLEkawe I INNINI NI Ued NI TN WIFNLATIN NINIHNU N
= =1 =3 v ?

Inoazinazaz ludmanduin

wa

lun13@neni NN A8 Lr °’1miwumwﬂa§aLWﬂIuIaﬁﬂﬁwam RONUNIIDINT
UsaddesuazinaluladinisaafioiFaunszan d137al5000u Fuasaldiioimiguas
;jLﬁmﬂTadﬁ'ﬂumﬂmu%mms TITATHALLANTH WONINNHEII LANINITA NI DAL TR

mdaaddasfioiFaunszan dnaaiwniiaa dunuluaniunisaidng g isulunsdinlud



& v o AAa & o ¢ A9 e a o A A A
ARIMNITNIARNAWIN luﬂsmmaqma’mﬂﬁ;uL%aﬂmuuﬁﬂlmﬂﬂiuIaﬂlmmm uazlunImn

b)) Y ]

gasmnTsnndnduihflfinaluladluszautunag

wudwmsﬂa@ﬂa’asﬁm%aum:aﬂmﬂq@m‘mmium§ﬂﬁfuﬁmm§uﬁu'§aﬂwmﬂﬁu
v o o A o ' o A A a a o A a
MSITWAIU 9199zd N laanauunasnan gfednsonad maw Indlisaings
Wasda usrmaldlnih lunmsndTnnunsdaaddesfaieunszanvasguiamaniu
= VA o A ' A Aa ' & o
lanaziafuatfl 1.7 @u CO, /ton crude steel laseidudnadovaslannfadaesinin
YSUNUNRAA NN NLEBN1RAN 8 lalA BF-BOF, OHF uaz EAF 1us? uazwuindssine
=3

duismmandnmndamangigaiallazi 422 duau uaziinslsealsesis co, A4

Uszanm 900 suaulull 2006 driandunfioultlugasmnisuminluszauumnnn

[ ¢ A

fdadinsUaataasasuenlasenloddaaundanm iasannazlainsenunsaiiioude
USU1wnIHE® miﬁmu@LﬁmmUmsazﬁaaﬁiagaﬁﬂﬁ'@quaumuﬁwﬁalm:ﬁmw
T5997m F9arsazdosdimsdfinnsdalulunewae suaoulunmsmruaimansalsizuan
mssiegudayanisdaaddes mamamsatluluauiae uszdnsniwiezanldlasla

ATENUGADANNFINIT LWNNTUUIT%

gaawniuanvedinslursfaglurunarsiuazdasin vldnsdaadden

S annIzanvad a1t MHNInnI NTUsadsaslasasd laawasanw lWii

RARIWDY 59.26% vasn1tlaatdasninua laadimstaalsasasuanlaaanloadaniing
a o 6 a g 6 = = 1 g

AN UNVINRAA ML RaNTINVeIUST A Inelull 2551  vinAu 32166 kg CO,

equivalent/ nnNadbua IwreInsUaaddasninue nuitnisuaadaasine

asuanlaaanlosannisuaamanludssinalull 2551 & d1dszunn 2.82 1uaw CO,

equivalent

Tugarwnisoiusndlafininduiin az8nsifadnvesnisaadsoufing
asvaulasonladiin 6.25 81udn CO, equivalent ludl 2563 luanumsoinsiagss
Tnafwanduwin 1 Tsslasldinaluladszdudaziaan 13.18 &1ue% CO, equivalent il
2563 wazlunsdiilnodmandwin 1 Tsslasldinalulafiszqutunansazisoy 15.54 §1u

% CO;equivalent 1ull 2563 Mmiaanisudasluniadiuvasgaannszuinanildsn 6%



210 BAU lunydb b fnanduiin wudﬁmsa@gaq@hmtﬁﬁﬁmﬁﬂﬁuﬁw:mmﬂmﬂ%wu

Carbon capture and storage-CCS I@Uﬁ]:ﬂ@vlﬁg{dqﬁﬁd 29-31% 183 BAU

103NN D w36l an1IiN AL TR LA LN AN S ATNNI TR bFLANT
d’ £ v 6 d' d' U v ada d' o .
VOURNILINWNTALIWIANUAIANINLALIT D NMI7UTINTRYAUAZNITNATLNEYN National
. A ' ' A A o a A A ' a
registry Mafigausanannynmasuiineidos maialuasves BAT Tudenlanissusta

miasnuuazdaRisanatuaywlwdinduusanalulaglitunaminde

AMdA: MTETaWNILIN, QARNATINRANUALLKANNAT, MILaaddas, ANBAIWANIAa,

1IN



Abstract

Project Code: RDG5230027

Project Title: Preparation for Greenhouse Gases Management: Iron and Steel Industries in

Thailand

Investigators: Rachdawong R.1, Jarusombat S.2, Manasboonphempool A.3
1Faculty of Engineering, Chulalongkorn University, 2 Faculty of Political

Science, Thammasat University, 3Fac:ulty of Economics, Kasetsart University

E-mail address: Pichaya.R@chula.ac.th
Project duration: September 2009 — September 2010

Iron and steel industry lays foundation for export industries in Thailand. Currently,
Thailand can produce only low grade steel since it does not have primary production itself.
Therefore, proposals were made by private sectors to set up primary iron and steel
production plants. Globally, primary iron and steel industries were well recognized for their
high consumption of natural resources as well as high emission of pollutants, especially
greenhouse gases. The aim of this study was to indicate procedures for emission
reduction target setting for iron and steel. The data gained may be used in international
negotiating arena. Another goal of this study was to determine potential for greenhouse
gas reduction for Thailand iron and steel industries. This would cover appropriate
measures for capabilities improvement in both with and without primary iron and steel

production.

In this work, we reviewed production technologies, current emission situations, and
greenhouse gas reduction technologies. We also surveyed industries and interviewed

experts as well as stakeholders in academics, governments, and private sectors.



Furthermore, calculation and assessment of greenhouse gas emissions, reduction
potentials, and relating costs in the cases of no primary iron and steel, primary iron and
steel with advanced technology (pilot scale BAT), and primary iron and steel with moderate

technology (commercially available BAT), was performed.

Greenhouse gas emission from iron and steel industries was related with energy
consumption. Three major sources of emission were identified: chemical reactions, fossil
fuel combustion, and electricity consumption. Overall world greenhouse gas emission from
iron and steel industries was at 1.7 ton CO, /ton crude steel. This number was a weighted
average value from major steel production routes, namely, BF-BOF, OHF and EAF. China
was found to be a major emitter and released around 900 tons of CO, in 2006 from steel
production of approximately 422 million tons. Popular GHGs emission indicator was CO,
emission per ton product since it did not interfere with production volume. Emission target
setting relied heavily on raw data, if possible, at factory level. This was to be done ahead.
Steps for target setting should begin with emission database, projected emission, and

possible reduction potential that would not harm country competitiveness.

Current iron and steel industries in Thailand was in mid- and downstream level.
Major emissions were from electricity production (59.26% of total emission) rather than
direct ones. Average emission was 321.66 kg CO, equivalent/ton product. Total emission

for overall iron and steel industries was 2.82 million ton CO, equivalent.

Without primary iron and steel industries, CO, emission would be 6.25 million ton
CO, equivalent in 2563. With advanced BAT iron and steel industries, Thailand would
release 13.18 million ton CO, equivalent in 2563. With commercially available BAT iron
and steel industries, Thailand would release 15.54 million ton CO, equivalent in 2563.
Maximum reduction for the case without primary iron and steel would be around 6%. In the
case with primary steel production, highest emission was obtained from carbon capture and

storage-CCS, which was around 29-31% reduction from BAU.



Urgent measures for emission target setting and improvement of reduction
potentials were such as clear assignment for responsible parties, collection of data by
approved and appropriate procedures for National registry, involvement of all stakeholders,
addition of BAT in the investment promotion guidelines, as well as considerations to

support production sectors both technically and financially.

Keywords: greenhouse gases, iron and steel industries, emission, emission reduction

potential, measures



