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Abstract

There are two main severe root problems in the utilization of coal as a fuel in Thailand.
Firstly, the coal users in medium and small industries have not yet complied with the laws and
regulations. This behavior leads to health and environmental harm. Secondly, no government

organization has been delegated to regulate the use of coal from upstream to downstream.

This study is “A Study Project to Prepare a Draft for Coal Organization Structures and
Code of Practices for Sustainable Coal Utilization in Thailand”. Its objectives are to propose an
organizational structure responsible for coal utilization throughout the whole life cycle
processes and to define their responsibilities and linkages in a network. The proposed structure
has to regulate, promote the standardized protocols and support research and knowledge
development. A unit for preparing emergency plans and damage assessments has been

included in the structure to build public confidence.

With the New Public Management theory and good governance concept the
organizational structure called the Coal Authority, has been developed according to data
gathered from various documents, personal interview of chief executives, comments in
seminars, and expert committees. Comparisons and analyses of coal organizations have been
conducted between Thailand and eleven selected countries. Using Henry Mintzberg’s
organization structure analysis theory it is found that Thailand’s Coal Organization has no
strategic apex, no operation core, no middle line, inefficient and non-systematic technal
structure and support staff. This leads to insufficient response to people who suffer from and

distrust coal users.

The eleven countries, the United States, the Philippines, Japan, South Korea, Malaysia
Indonesia, the United Kingdom, Poland India, the Republic of China and Australia have been
studied in three important characteristics which are organizational complexity, formality and
centralization. For Thailand there are three options: (1) the establishment of a National Coal
Board similar to what has been set up in The Philippines, (2) the establishment of an
independent coal agency similar to those in Japan and Korea, and (3) decentralized coal

regulators as in the US, the Republic of China, India and Australia.
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According to the above analysis and lessons learned, this project has proposed two
options for a Thailand Coal Organization Structure. The first is the establishment of a national
coal committee as the strategic apex with the Ministry of Energy and the Department of Mineral
Fuel as operation core, middle line. The second option is the establishment of an Independent

Coal Agency with decentralized organization networks.

Finally, this study has been studied examples of best practices for coal operation from
upstream to downstream in foreign countries. For Thailand there are two options: (1)
government legislate code of practices as law and launch clearly defined suidelines for
monitoring as in Canada, (2) government will only set reference standards but no set
procedures, entrepreneurs have to manage to meet that standards the good and effectively

monitoring will be need for this option.

Currently, there are good practices for coal operations in Thailand, but do not cover

all activities related to coal from upstream to downstream.
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asRnsTuegiuanunelanavauadaslavesyananuaginiuluesdng

3. ASALUNUTLANVDIDIANTANNE NBUENITUSINS [1]

v v '
[

DIANTZUUTIYNT (Bureaucratic Organization) Wu1EDe 99ANINIAATULNDUTEloYU

diusiu imsuimsssAnsaualug lokn AsUTITULeIsTUIa

)
' v v
v

99ANTLONYU (Private Organization) #1888 84ANTTNIRA@WANBNITUAIMIUTELOYL

o w

wasmlsveanguauesdudfy
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(%

INFITUNBNNT

Qe

o0 = =

- 94ANTIENINNUTEINA (International  Organization) Wu188 BIANTH
A1Tletie

UT2A1UUTENINUTEING 939 LAAAINAITTINAINUTDIUTEINAAISY LaY

naUszleviveanywermdumdn

v

2.2 TA59a 519U IUNDIANT
lasaadarmugiuesAnsuanasauingussasdvesniisnu dgusnisseaugaimmindug
a v v 3 1 Y @

Netes sULuulasaseeedng awnsauuseeanlmdy 2

&

AVUATURUUTD409ANTAUTRIIANUFIUTN

anwazlngq As [1]

1. TAS9E519kuUUAEN

wansAuduiusvesgunalunsdsdudyulagnse Isduuulaseasiendnladng fane

Tarutgywnlidudou azuandlimniuiinisuinisfiannduainseduaanndassiuans drogng

1A59A51989ANTLUUNUNAN KARIAIFUN 2.1

HIOMNT
HEEHIaM 3 HEEEIANTS HAE AN HEEHIANT
thouan thanmnan thanstiu thayana
WUAY WU WY Wi
thauan thamsnan ehanstiu thayana

5UN 2.1 §79E19lATIAT90IANTUUUUVEN

e ——
2-3
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Jofvesesnnsuuunundn fe WWusdnsniisuuuite lududeu nsei Sonamlunisdedu
Jey9n A1UASILIANENN ANANRUS LazAuSURAYaURENTALAY 18fan1TALTUIIULaENTS

aula

EE

£ o w 13

TodnnnvetasAnshuunuman Il Tudnwaeosdnsinsasyiulauindu gusmsasinise

Y a 13

WU FazluguassaveIninudnsanetaddns 015UIHITVIAANEINNTE BeAnsHuazliUsEaY

Y

Anudnsa llwunvandmsussansivg

2. Tassaanuunundniasnuiivinm

Julassatrsesdnsidoaldluiagtu Tassadsesdnsuuulassarsuuvnundnuagaiud
USnwiazUszneudeassdiundne fe angufuRnundn uay aeauiiuinm aeufiRnundnag
vihmihivihanuleeasaileliussaingussasdvesiuuazedns iumhsnuvdnvesesdns uagay
Jumbuanuidmusnaldvionaldevosesdnsdnime fegrsvesasufiRaundn Loy mheny
AUNSHER N5IRTvte N15Eu sy mh&muﬁ%%’uPTWé’i’afmﬂpﬁﬂ’qﬁuﬁzymawé"ummzﬁum
LPNENBL ABuiUIne agimihAsadunsduaiutiogua TAUInw Auugiiidu
Uselondsen1suiRaundn arsauiiuine liaun savihmiilunsdadulaviedsiunalunis

v v v

TadutguiiaulfUanula degralasaivesdnsiuvnumanuazuinuing duansluun 2.2

iz mSnwuans:
- _ - - uimsdaya
NTHER 11508710 58U mMIYAFING
sae I T T NIEUIUNTTIDHNA UinIsindadaay
TodayauariATIHizuuN 19 H
] s
UUIEITUBAN
. o
............................ UilagNuNUInEn

JUN 2.2 1985 1909ANTHULNUnaN kAU NY [1]
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UORAYDIDIANTUUUUMANUAZNUNUINE 03T wisundnaziniinnusuiingeulaniy
219 MlAAnANNTIIRnIzay tasaielianudangu Aanssudenigluwnungos awnsaviy
NI0AAMINANULNLIZEN LNANITUTZAIUIUNR TUTEANTAIN T2UTIINUIBINUNRSNLAENUIBITUN

v @

Usnw vihlvanedadudyunldlafunniu freniauinissresuimsseauad

ToINNAVIDIANTHUVNUMENUAZIUNUTNY Ao Fannstumbenunanaglidaulaseuugi
YOIMMNIBNUNUTNYT Na1Fe Toyautegraiivinenuiunuuuzdl guadudyyianaaglivfdmnig
NUIBNUNUIA®1971992LTIUINMIAERUINNANVOINUIBUKSN RIBUKdnIzUsTaulynining

! aay o o ° v ' A=
EN?J’]ﬂ I'Uﬂim‘ﬂ(ﬂ@\iﬂqﬁﬂf\]’]ﬂ@’]u’]ﬁ]ﬁu’]ﬂm@ﬂuu’]EJQ’]UV]Uiﬂ“l&m

lassadnsesdns Wudidsznaundnuesssdns Miwihatunsuisaienisufifauliiiay
Farau TuFesesnthiausuinrey @aedirulyr1ve9esans Msfnsedeasn1eluresesfng uag

WNUNFI9UD9DIANT

N59RNwrYedlATIaIINeIAnT Tuadiudn v NI aLYeIRIANIUAREDIANT Nd1IAB Na
gnsn13dnlaseadieednsty sradudsnyudulilasadisesdns udnindesdioniladmiunisuims

Y} Ao A B I3 o s A a Y Y 1 oa a a
N3IAN1sA WelieednsussyingUssasdvesiuvsenanssunlilisgeaiiss@nsam
[ 3 o
2.3 aNWsUDIBIANTNIA
1. fmneiidaiau (Clear organizations goal) [8]

¢ Y v = o ¢ o ¢ A ] 9
yAansiuesAnsagaedaudilateingussasdvanvetesdns nlaulusda daau
Lifhnsedeudu wazazdonanseanliiiuegadalaunasnial Min1snsesin A1ya n1s
Usgrduius sinoudanudagiiagsinliesansandunulsegisussaunnuduiaegesila

AvungaUsyaeAty

2. flargUerutyurnlduniiuly wiendinisUyviinainnaie (Flat  organization  with

increased span of supervision)

nsflanedsdulynlidudeuninagilidsduiymaunsogua wazdanisaule

v Y

| Yy v v

ag19Mile uagvilvyaansladedudyuidningadudyylviainuldle ldiamemiienun

U o

£ LY

d1Agwitu wenanuuyAaInglung seAvITAoITaILIANAINSavRIRURILANINTTdn

WalluilesdrAgiivhlresansiiunilusegsiiuss@nsam
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a

3. ﬁgm%’a;ﬂawmmsaaﬁuauumuawsu‘%mﬂéf (Data-based self-management system)

% =

29ANINRvzRaIlszuulunI5InN15NNsYIUlsegeliusEANS ANLASLANNZEN Na1IAe

'
1 a o

gudeyaiimnudifyediedeivlasiasisesdns Wunisadegiudeya aunsathundsdaiie

o

Waasun1svine tnessaiinsusulsseyaliidudeyataguunnian
4. Hszuun1sinn1sia meusuiuaunlduiniull (Good management system with small

management staff)

I3 P Y

29ANTNALADINTZUUNITINNISNA 1Wuszuu Tududeu Tulds1uwiuauuinAuly v9d
I3 Ao v a & ° a P ) = '
BIANINALADWNTNTENIU FunounsvinuNmIza liianuduaunieniuiunglunis

19U YARINTNNANAIISIINNIVDInULDS

5. wunsujuiaunvilniAnanueiswasliangda (Emphasis on  improved operation

reliability)

1% Aa Y o v Y = ) ° ! =~ Y a
@Qﬂﬂim@]f\]gmaﬁﬂﬂ’]iLUUVUﬂIULi@Qﬂ’]iﬂiUUE@ﬂqiﬂqﬂqu@q@aaﬂL']a'] LW@IVTLﬂ@ﬂ’N@J

oA VYU v v

unweiowaraugnaeslun1saniunu asviiglsduiymannsanaliauaudilagadssasd

a 4

FEUUNITYINIU HANITANTUU MIaUNagUua19v0909ANT bAde LasAINAnI o

v v v

srutyrlawanslidduiiu svfaniauslerismuuinivesing

e

6. HNTUTTUEUNUSNA (Marketing and advertising)
AstivisnusuRareunsUssmduiusTeyaodstnau uaziludeyad
7. fimnusufienasnisinulufivvesyaainsluesins (More collaboration and teamwork)

[ 4 IS ! IS ! b4 v ada 1
yaanslussdnsazdediniusiuiiesiulaluns unlelgynn afairuzainaluniset

SUgdu vibiesansanlivnulamudmung

8. whuyarnisvihnuluisazdiunis uagandunisauuleuieilaineld Emphasis upon value

added aspects of each position or policy)

9eAnsfnazfosfuRnuulevisilundn 4n13i1AU @a11150059980UNT9I9UBE

[

adane Nl Aszlinsuszanununiiussdnsnmuaziiuseansuareasdnsuiniign
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9. \dvaazii®asAns (For the organization)

nsagyibiesAnsasiulnegraliaun niazdaiies yaansagieslianudaas lu

PNaUseleviannoIfng wazyinmnnalasuRnveUDEILANAINANLNTE
2.4 A159BNLUUKAZAISAINNITDIANS

A1598NWUUBIANS [1] AB NT¥UIUNI5ARNWAL I LATIAS19MANNLALADDIANT LNDADUALDY
o = & ] a A o v I3 o & o a
AMUABINITNS LU MU8UBI99ANS PandutTumIaaliavinlresnnsuseaumnudsialunsaiuau
w3enInTsuMIIngUsrasAntansly

'
[V 1 a a [

N1598NLUUBIANS L“‘ﬂuﬁaaﬁﬁmmaquﬁc’immiiwungé’aaﬁmmm%ﬂa wasla

v U

a

AUEIAEY IWTIZNITONLUUBIANTITADUNYITDINUNUILITUAITG NINUIY TINTNEINTUDIDIANT
NFNYINTYARS ANARVTEYIFLEARYEIYARa WIMINEN1SANTUNUTEIRIANS

[

NN99NLUUBIANT AzLAnTUloaIAnTinTIUasuLUaIE Aty 1 WessAnsivualng/Uu dn1s
Wuaunalulad Usennrasnuiuansna nagnsildlunisandunureaddnsldeuiianie wagnis
USudmesesdnsnuaniunisalane Mudsuwdas udnnagnsniaiazvinliesdnsaiuisonniuay

muthmnedlindivuiugiuanuduais

[

N1599NLUUBIANT (Organization design) HosAusznaudiasy aseludl [1], [7]

1. dnwmuzlamgesnu (Work specification) vungfis nMsiansanuenyseinnau Ianguanu

LAENITDDABUUITUE NS UMI AT AL UL DY

- mMIisLenUsEinnves Wwielvnsiudi dnwerlsdiandesii laggain

(3

)

nRUsTaIAlasuHUN1IANTUNLA19 vadlassaiianuiy

- NSARNENNUNTBUTHANTBNIU NANIAR NUlAEITesiuazdnlreglundudeniiu

LazLDANTIMUNUTLANVDNIULAT 99U UININTINTTIURIeY Auseanly

- A59RNLUUNY Nd1Ae Mululiaznquauseggouiivsunaminiiunindiuau
yaansTisuRavey Mtumautsnuiafedulasutsmuanueiin Baffusmsaii
wihflumseeniuUNY LarAuSURATEUTBIYARINS

2. N139ALNUNIIU (Departmentation) X883 N1THINTUITINNGUNTBAINTTUAILG 101

aefunglanndninaain1sLusIuNgnaes Walin139nngunIeyUsslnnuedungnees
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WMUIZEALLAT N1TTAFILNUNLNDNTSURATRUMUTAGY Aussnly Agvilwnisanidusulin

UsganBnmanndu waagyilianunsausmsdnanislaegnegnees s

EXPERIENCE DESIGN

INFORMATION
ARCHITECT

TECHNOLOGY
ARCHITECT

TECHNOLOGY
BUSINESS ARCHITECT
ANALYAST E-MARKETING
STRATEGIST ABI:'ASBJEASSY

HUMAN FACTOR
ANALYST

EXPERIENCE INNOVATION USABILITY INTERATIVE CREATIVE
ARCHITECT STRATEGIST STRATEGIST STRATEGIST DIRECTOR

content CONVERSATION

ART BRAND CONTENT  INFORMATION __ART WEB
STRATEGIsT  DESIGNER  piecor ANTHROPOLOGIST STRATEGIST  ARCHITECT DIRECTOR DESIGNER

5UN 2.3 feg1en1sInUAUNY [7]

3. aensUsRudyYI (Chain of command) Mg mmé{’mﬁus‘muﬁﬁu%mmﬂﬁqﬁuﬁ’zy,m
uazglidafudyy ielimsuiuumensiadedeasiaenadesiuau Mgladuiih
ols anensvhauduedasls Wudu milsumesaenunsdiduyyusazanglingg
fdnwauanniuly

4. YBUANIAIUAN (Span of control) Muneds S1uruyanaigtadutyvauisiiviily
N13ALAUINIS NA1IAe U latAuTyY Iuundlsnuaelatedulyen wagi
wihflezls mslimnzanfiuniszay

5. NITWBIUNANAENNINIEIILEIUTY (Centralization & decentralization) waneis nsUsd
11 $nansimdulaluiFewingg egnsigalvuresesdng deuimsaisaziinisesnuuuns
S MNWATNINTEEE ATz aY

6. M38unens (Formalization) vanedls nsldinalndneg Afeudnau dWeldnnsduiuenu
fiUszansam wuuwny funzan 1wy msudsnulidaudaeu dafielunisufifnu
wazdofmuasiiey Welrminauiuumslunisinuiigndes Jestuanuianaindienaas

Antua1nn1sviney wagvilinisufiRnudulluiiemadendu Wudu
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7. M3UsEAIuAINTIY (Integration) vangda n1sUszauauaegneluwnunsonguiigg

=2

a' Y a a I3 2 ¢ o v O i e =
LW@I‘V]Lﬂ@ﬂWi‘UiT@Lﬁj'ﬁﬂiﬂ?Jﬁ/iﬁagﬂ‘aﬂﬂi%aﬁﬂﬂaﬂaﬁﬂﬂi %Quﬂalﬂﬂ\‘lmum@u@@lﬂu nHISEULUY

v @ [

UINTFIUNTVINU TUABUNSANTUNU @8N T0sAuTyYn WNUY NMSAUANTNNYeLy

[ '
U =

UsEanuau ANy ANUVIBUAaINg NIIRAILHLNUNEINAINTIUNTU ST

199 N1TIANLATIASIINITYINIU

nMsdanisesdnsfimludud @ fiviilresdnsinsdniivnuegadivszdnsam foswinesdns
\Anannissindivesyananatsay vilrduduazdesordendnnislunisvhanuiigndes anandled
n3affu viruzad AuAnfiannsnegsiufutaziausiuldedsdiussaninniign WessAnsivuin
Tngdu axdniszndiinisiuunniu snszsuunisdanisesdnsliivszansainuds vilvnns

o a 13 s avy ' o @ VY
AvuunuaUsTasivasesansilanelildanansadssauanudusala
2.4.1 N599NUUUBIANTAMNLUIAAYEY Henry Mintzberg

Henry Mintzberg laliiusgunuuesdnsld 5 sduvy  Beluudazsuwuuiuasiidnuasianei

wanAanueanly Felisieazidunnasaludl
1. lassasneesAnsiuuiieudie (The Simple Structure)

3 - s a1 v Y ¥ a S Y a A o
asAnsUssinililuasdnsilifinududeounin ivesiansdnduguinssgegaivi
NG99 99ANT ALNIsIRALTIMINY AMruaIsnIskas1nsgIulun1syinaeu Aananis

ANRUIUYBIBIANT

o a '3 agll [ v a 1 (Y7 1
nsalinauvesesdnsuszinnilasiiulusmeninussude lidudou Lilinnsgiulu
o Ao 1% 3 dy < LY . = o I = 1 (=
nsyaundaau Inssassesnnsuseinnilaviluanuazuy organic dnsviinuduiiy welid
ASLUIUMNAMLEIUIgaNzau Msszauanuszasaulussinaduluuuuiteude ey

sudunsdinisananenistsdulyelaensaanguins
2. 1AT9E5198IANTIUUIZUUTIVNATD99NTNa (The Machine Bureaucracy)

peansUszinnilazidulassadrsesnnsniosAusenours 5 @IUAULUIAAYDY Henry
Mintzberg asuanysal asRnsUszianilagldunsgiulunisviaudsaiudseaniamuaznis
Uszannunigluesdng esdnsdadianulusedeu waslumsprulumsinussudisgs 8013

AYUANINTFIUNITTNNUNTALIY LUIUAETIRINAIUg1UIYN1s N15U) URnuvesauly
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psAnsaviiuadunansuagiimsineusulumienugesqanag sarnsuseianilagiangau
fun1svinnuluanizwndsuninnussudte idudou wazii@desnnidued f1981999003

Uszuandlldnn niisanusanisangg usenawnlng suias Sgamie Wudu
3. BIANTITUUTIVATHULINITN (The Professional Bureaucracy)

peAnsUsELANd azlidnvaziduszuusnanis (bureaucracy) WA9ELUUNITYINIUAINUAN
FWTNUINNIBIANTTLUUTIINTHUULATREANINA JUFURMuUAlngjazinnutnganizau
Ao a Y A a wa I3 ) ° v a )
daauluar i ngagiunnguuifaudundn nsnsearegunalinieuinislunissu
ATIUIYNITIINAIBUBNBIANTATAINIAMNAINTAIUAUTUY 11U WuiANEINTe

1INNIINITRUNIUAUIN FR081909ANTUSZANT LU TSINE1UI8 UNINENSe nens19 Ludy

4. 839ANSHUUAIYN (The Divisional Form)

[ 1
=] )

sdnsUszaniifusuuuuresesdnsiifinenunsyatenislivimsluusagiud fins
DelenalimiagailungunsufiRaundnus aviisausiigg Wensuimsedadase s
Usganuaulagldinnsgnlunsdnfiunuiigndes esdnsussianiazinsutsnuiuia
AugIUY Tnagin1silalonal it un1eLenfunIsusnIseg19daTe H1eusnisasl

anedsAulyuanuuadans wunsufianung seileuiiennugnaedlunsatiuey g

AUBIANTNIUNIINTZENANER AI9E1903ANTUTZLANT 19U SUIAITNIAYEIAIE

5. 9IANTUUUTIATIY ¥50 BeANTUUULATINIG (The Adhocracy/ The Project Structure)
¢ & < Y v ¢ aa a | i )
aaAnsUssnniunisdnlasasisesdnsninnudandy Adeel Laga1uIsonauaLDs
ronsdsundadlareutnan ldnsuszanuanuniinannisusuivesyaainsluasdng na1ime
nndeanisafnreUszaunuiuldlaenss dnvaenisinnuvesauluesdnsasilufinay
! . Y o oA ¢ Yo a Ay v Yy v & )~ a
1nnInsilassassnimed WeessAnslaadunusudmneilandiuainagiinisenidnly
fsuidoution lined wauigiuesrnsAidwndeuniuasuulasroud1ast flog1909Ans

UseLnnil 1 5190158n159R9ANSLULTIAS RN a1 amnaias Wudu

Henry Mintzberg Tn3wINSE@e1 w18y 9AIUNITUTISBINaENS (Strategic Management)
@usuUIAALAEINUBIAUSENEUTEIRIANs MIog1sinaula Tng Mintzberg  lalUs0sABIAUITENBUVOY

IAssassesnnsingeee 1Uu 5 drusreluil
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[

1. JUSMIITAvas (Strategic apex)

Y Y

U = Y a U (3

HUTMTIEAUEAT MUNETe JUIMNTIAUEURIReAnTNYIImINTISURAYaUN1TUINIT09ANS

Y

e

sroulunmsin Tufeiuiiaveuserannmsuiifnuiazdmaliesinsusrauanuduiade
Tnevihivesuivnssedugedvinfivindaelud uliilunissnnonisluesdng lnenss wii
Tumsuimsanimndenvedasdns wihilunisvungnseansiddalituesdnsnigld
anminadeniasuulasmasaian
2. {uUjURumanvesesdns (Operation core)
fUfTRIUmdnvesesdng e yaansaulngvesesdnsidvinilunisduiuauly
NINARAUAINIOUINITANVOIDIANT
sihiivesfiinundnuesesdnsiifaelud winiflunmsuarsndatednandmiulily
MU tRnuvesesdng wu dedadeviviiilunsmimgAufimangaulunisninvesesdng
Hudiu wihilunsudsanmdadotndisiieg (nput) Whdudadethesn (output) 1wy nsada
wawdnvosendslulssnu Wudu wmhilunsaduayumsdnduediussadmans wu ms
geu1uazesing maAuinuingaulifivsmesonisndn [Wud
3. Jusmissgaunansluaneaunan (Middle line)

AUSMITEAUNaSlUaNeUNan MHNEs HUTMITEAUTRRUINEUIIITEAUAY 9983

Y

Y a & o A ) a

mihldudngeuleeseninguimsssaugaasie U URnundnvesesAns dmdinvans d

#9510 b UT MUNAIUNNTIIVTININIENSNEIALALENNITNAINANTENUADBIANT bNBT18ULANU

o

<

fuimssgiugslisunsu wihilumadusidenlesseninsuimssefugauasdufoRaundn
wihilunsaua famu asadey wagmsuimsnulumheaugesfisuesiuiinou v
Tunsasaaeu AnmuraaamwaInden wagnsUiufvennhsnuiinuesiuiinvey

4. 1@u18n15 (The techno structure)

\@u1dns viie Sntevilsdie Wndvinig Mhmhdlunisiesgiidesinegieafuesing
iauuuIMId iU sUfTRNUAIgnAes MvuamnsgIu senkuUNSYneL 1MaukuAslunns
UfTRe usu Wedelvesdnsannsasidunulfesnaiisydnsamanniy

unuwddyrenansnst 3 4o fi 13831910 T51ULTD9UBINTLUIUNN TN
(Standard work process) U N13919uHUIZEUUNISINL Wiy Msadannsgiuresinyenis
¥191u (Standardize  skills) 1u n3dmousafinvinvznaieulfiundnay waznsaiis

WMTFILVOINARER (Standardize outputs) 1 N13ATIVEBUANNN DU
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5. theatiuayu (The support staff)
rheaiuayuazmiuesiuszneuneuenaienunanmiieuduie@unsnis nande de
atvayuIgsimiiNyiewmie atdvayulvaisaundnuazdiudugainisavinaulaegnad

Uszgansnm deativayuazlufidnnsitedunisnds wiazdiglnuvesaisnunaninaule

Strategic apex

Support staff

981951U3U

Technostructure

Middle line

Operation core

gﬂﬁ 2.4 @UUTENOUVDIBIANIANLLIARTDY Henry Mintzberg

N3UUSDIAUTENOUVBIBIANTANLLLIAAYEY Henry Mintzberg autiulainiinnsuusienaeey
wanuazansuatuayuuaziilauidnisoanainiued 19duds Sadeliiruamindiousazdigluy
psAnsarininfuazidmunefaesiueenluddunsazdietunaviinuieinisuienisuansoantunis

awsaiuguiudandluguin 2.5

————————————————————————————————————————
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Resource Management
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Office of Chemical Safety and
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Office of Enforcement and
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Office of Environmental Region 8 / Denver
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Office of Inspector General

Office of International and Tribal
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Office of Research and
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— yeulusy West Virginia

— AL P BLNAID WA

nsimdesoindsiuiulusy West Virginia aesitnisveluayan (lueygnaziiongldiiu
5 %) 910 Division of Mining and Reclamation, W.V. Department of Environmental Protection

14 o 1
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uwagseiunisvieu ieidluaigly 30 Tu v3esveriiauInndtd MngUsEnauNTaNNITaBLILA

¥ av o v A o o A 44 o | ' | v o Y
nalpauAls nsaluaunsawnlvlaniglussesianiinirus 92890 nil9eanan wagangA1USUALATY
ARLE MINTANTWAANIAINAUUNNTBIVBIRUTENBUNIT HUTENBUNITILABITUTIUNANE WAy
UszaIansal weldlunisdnaulasziuianis densainisseduianmsiuussezaniu 1 U awwnsaln
Division augmliupraduniauaudfiisineuannsdouwnuld uananilumilesdignalunugua
nsseidnlumilodlay Office of Explosive and Blasting ann1slluaugyin n1sinausy wagasade

a wa a v Y] a 6
Uuavisesumslunmsseidalumiles uastemssyislunsseiinlumilo

ludrureunilesiidananislunds nsiuyunasiuiwmiionnnduniinfives Office  of
Abandoned Mine Lands and Reclamation (OAMLR) ﬁa&gjmsﬂﬁ W.V. Department of Environmental
Protection flasunuatiuayuan U.S. Department of Interior (DOI) Ing Offcie of AMLR agiinluilusy
S la oA A & & Ql' Yo ° a & a a i v
WAadT WrasAuTIirilnsnas iuilnaseunonalasunansenuainnsyiuilesdoinasanuiuini 1o

1Y ¥ ¥ al
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nsauaruauauulumiios \Wuntihfives Office of Miners’ Health, Safety and Training
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wiowvatuamvankaziaduldnguuneviedenivun lag minauulnsyiRAN) MEgIEyiINIsENLEN

wsosriuluayqin wazdusznaunisdesdnissenuaunuiildsuuiaiiunieldsuransenu 910
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° West Virginia Code, Chapter 22, Article 3
® West Virginia Code, Chapter 22, Article 3A
! West Virginia Code, Chapter 22, Article 2
® West Virginia Code, Chapter 22A, Article 1
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Janmansznuvesguruluwaniiondomdsauiu dalugaaimnssunanlusy 339ns  Office of
Coalfield Community Development n1gl@ Division of Energy Lﬁa@JLLaﬂgu%ﬂuL‘mﬁ’lmﬁaﬂ lagay

L2 o t&' o ! 1 QOJ 901 = ¥ 9
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Department of Environmental

Protection

Division of Mining and Office of Abandoned Mine Land Office of Explosive

Reclamation and Reclamation and Blasting

Division of Air Quality Division of Water and Waste

Management

;nlﬁ 4.5 la59a51909AN T4 Department of Environmental Protection ﬂlu’%lg West Virginia
—  MsvuEdLYRINEIR LY

NsvudLTomAIaIUAUNIIUNYRIsy West Virginia Afugualay Division of Highway n1ele
W.V. Department of Transportation #4§Us¥nauUn15NABINITVUAUTDLNEIEUHAUNITALUN A9V
n1sveluoy1mann Division of Hishways (usuge L 3 U/a59) wieuduisadiuinsivaey
uAlateliAnanuvasadslunisvuds uwagnisvudenodilutdsroimndanuiuainaunie uaglusu
& a A ! L. . = ~ = a a =
\WWolnasn1uAUAINUAIINS Langee Division of Highways dsniniinisvudaieinasauiulaglaid
Tuaugn azgninunisvudaduszeziaan 90 Tu Tuasiusn 6 Weu dmsuaisiiaes wavsziuansluass
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%39 Coal Resource Transportation System Roads (CRTS)lO

(% A

TudruvaInN15vUa LT AIa I UAUNIUILAZ IO b NUgURAIdUAwa A Public  Port

Y

v
IS a

Authority Wwag State Rail Authority snuddu laggusznaunisiazvududamasaiuiiuasiiluyuds

’ West Virginia Code, Chapter 5B, Article 2A
** West Virginia Code, Chapter 17C, Article 17A
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mﬁaamuwé’ﬁlumaauaL%@Lwéaﬁhuﬁuiﬂﬁmuﬁa Division of Energy n18l@ W.V. Department
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N33UN13% Public Energy Authority of the State of West Virginia eRrsansenifuulouiendsnu
‘U’e)ﬂ%;’ﬂ: [West Virginia Code, Chapter 5B, Article 2F] FafloSufaes Division of Energy andunssuns
LAZALAYUIEIIU LAZATINAITEN 6 YU AR 1. LaY1UN15V09 Department  of  Environmental
Protection #3ayAnafignussia 2. 93UAwas Economic Development Authority n3aynnafignusss
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Division of Air Quality13 ey Division of Water and Waste f\/\anagement14 agjmsﬂéf
Department of Environmental Protection (§Ui 4.5) siwihdiffuguadudaindesyeenisly
ouwdsruilfduluaasnasgiuees U.S. EPA wioufudsmesli US. EPA Tunsdififiinmn$e
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4.1.2 UsenmanauUud
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Uszinailautudiludnussimaniinsld@omdnuiulunisndanszualain wagldlulssanu
gnamnIsNanee WWudwaunn Taglud wea. 2548 dnsundemdsauiulldlunisudaluih Yssuna
fovay 27 vewvemdAsmhundaliih uaziluldlugeamnssuninyuiiuudiosas 20 vesUIunn

Worndsauiuildviaae uazenamnssudue Wy woanased seavinyn nszany uwaznisnande 1Ju

H West Virginia Code, Chapter 17, Article 168
 West Virginia Code, Chapter 5D, Article 1

© West Virginia Code, Chapter 22, Article 5

* West Virginia Code, Chapter 22, Article 11 and 15
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AanssudamdsdiuiuresUsunaiauluddviannmsviniios uaznisundn fadudnuaey
Tnssadsesdnsiedasoonuuuliiinssesiufanssuiiaesyuuuy Taslutagiuusemeiiauudnensny
wdnsulminmsmiiendemassiuliundu suwadnuazauelng delfaunsanamndemas
duiuldifiaefuaudesnisvesuszma luefin Department of Natural Resources viutinfifnfu
guatamatemdsiuiuresUssmaiautud wilud we. 2519 Tdfinsleusiunamsmiuguanidl
Energy Development Board Lﬁ@lﬁﬁmm‘;ﬁﬁuauiﬁam%’wmmﬁL‘ﬁ'mﬁ’uwé’wm16 Tud w.e. 2520 163
msdadamhsnuiiguademadufiuamsiuin fe National Coal Authority’ sesnlu® w.a. 2530
IFinsusuTinmiieaudafu National Resources Development  wagéesrunantidilusaudiu The
Office of Energy Affairs Tulifeatu” ndoufuiudey Energy Development Board TUdu Energy
Regulatory Board Lﬁi’f'lmﬁmﬁwﬁiuﬂﬁmuauﬁaﬂ'131’71'Lﬁ'mﬁ’ué"]uwé’muﬁy’wm Fausidrse audannsly
1u” wazluidu Energy Regulatory Commission W%@NﬁUU%Uﬁ@ﬁ’]UW%ﬁWﬁIﬁQLLaLQW’]zﬁf\]mﬂ‘V\l‘W’]
drugrunantiflunisifudundsau saluss The Office of Enerey Affairs Tougnelilugumy

21 & = o § v ) o w ! a a ¥ a a
Department of Energy (DOE)™ vianisin Favilvidagdunisiiugua wavdaaiuians sueindsauiu

® Coal, DOE of Philippines

** President Decree No.910
"’ President Decree No. 1722
*® Executive Oder No. 131

' Executive Oder No. 193

% Executive Oder No. 172

#" Republic Act No. 7638
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lunndunau An1simiies n1svuds wazn1si1luld edaield DOE  wigamiteaufied wasdl

MINUBUNTIYTINNUME TeannTaasulaneun 4.6 uaziiseazidendiasialyil

— mi‘v‘hmﬁau%at,wﬁqmuﬁu@uaim Energy Development Bureau n18lé DOE  $2auAU
Department of Environment and Natural Resources (DENR)

—  msvudadoindsauiiu aualag Energy Resource Development Bureau

— msthdewdsduiululdou aualay Energy Utilization Management Bureau W@ Energy
Policy and Planning Bureau n1el@l DOE $2ufiU Department of Environment and Natural

Resources

Regulate j'

Coal Transportation

Department of Monitor

Energy

i
|
! 1
W W

Monitor Department of
Coal End-Users €---o--2 Environmental and
Enforce
™ Natural Resources

- Energy Policy and
: Planning Bureau

5UN 4.6 dnvauzlasaasneeernsiiguananssuamaauiuvesUsemeiay

a s
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4.1.2.3. Msznthfnduianssuainasanuiuvesrniisnuludssimanaddud

—  MVILLIBY

Ussiaiaududnidweislonialunisudandeimasauiuniglulssme Jsdnsiinn1sdrsa
waznsvimileademasnuiuniglulseme lnensvesug1nn1sdsanunnagyivilsudeinisaiuy
Aukazn1siviliesiom@sn Uiy Aoaveeuny N Energy Resource Development Bureau @9

o o 22 4 1 QI o
Tuaygnnisdrsialieny 2 U wazlusygimvinwilesliony 10-20 U™ uanaindnouisuinviles

* Presidential Decree No. 972
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AUT¥NOUN13ALABIENT5YN Environmental Impact Assessment (EIA) %38n15UseilUNaNTENUAD
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¢ Y a =~ 9 & = v 23 =
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Energy Resource Development Bureau @dlusygmilszezinan 1 U wazdesdeangluaynnlvaly
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Securities and Exchange Commission (SEC), Department of Trade and Industry (DTI) %38
Cooperative Development Authority (CDA) tludu uazluszwitslsznaufanisazfesdasieanunng
Ins1aliu Energy Resource Development Bureau lunsdififiyanaviefifynnalas finisuuds
‘vi‘%aﬁﬂL%aLwﬁqzhuﬁulﬂiﬂi’ﬂmaﬁlﬂﬁiuayzymmﬂ Energy Resource Development Bureau 3gd

o 24
UNasNeeail

[y

dmsulMneamasuiu mnviia ATewsn USu 10,000 1Ule (Aondutiulszuna 7640

) nSafideeseunnin USu 25,000 Wl @acdukudszana 19099 un)

dwsudunemasuiululy wnviiiaasausn Usu 25,000 1l @EaLduERuUsENI 19099

UM) ASINERInsaNINNIT UYSu 50,000 iy @adutudseunas 38197 un)
& a v X A = o a a
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Tuwdresnsidemdanuiululdnuniadudemds mirsaundanviswaslunisiivun
wleveidluiunsadawazn1saiuaun1sin luly saudaunusulionansenunerainduiundsnuues
Usuineima Energy Policy and Planning Bureau AMelél DOE walunisAnanumiuanunisugaimnasniu
#Aululgau Ao Energy Utilization Management Bureau 7dintinidnmnuuasUseiiiunislonasauaes
Uszine 1gazyinausiuiu Department of Environment and Natural Resources lun1snsiaaau
a v & 1% a 1% v o Y ! a awv = a
Anaulinlulusuuinsgruaiudsingey wasduimiinlunisdaasuidomalulaglunisiy

USLANTAINATUNAIIUIIUARE

® The Philippines Mining Act of 1995
* Department Circular No. DC 2012-05-2006
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4.1.3 Uszmadiy

4.1.3.1 @1UNISALTBLNAIAURAY

IS a

Uszinaduianimgivszimadune wazdundminenssssuvides Fathu wdsenusu
oty Womdaduiiu gy warufasssued Yssmaduuiafesnindundademasing
Mneadszme Yszanmdesas 96 dndundaruduihiifinslilulssmadiu wady dify fevas a7
fuitu Sovar 20 wazulassuwd ndudneded N waEndRueInUEEneY Ussnades
10 8 4 uaz 2 sy ludruvesdemdsuiiu tlundanszudlaiinfosar 54.7 voenisléidomds
drufiusanun uarlundulsarugaannssy Yssuiafosas 41.6 vesnsldifemasiufiuimun
Pagtudomdsduiinlutssmadiudunsiid o nelutissesina 3 namssuiidiuan
Usgmaduulssmainsiididomasdwiunelngfianveddan Andufesar 15 vesniniud
dowdsshusiuidlan” wdsondomdsuiiudssinnlianiuieu (Thermal Coal) uasiFoindasuiiu
AUANGIA VT UgMAIMNTINDQUNAN (Coking  Coal) Tudszimaguindian Ussinaseainside
Ussnauaunn Useimadu Useinelaaeude Yseinedulaiide Useimanadlngy Ussimadade uaz
UsemAanigowin udandomdsduiuluvssmadiuiidesnn wuudnusenlnlauasfay amnin
dowdsduiuansenlnladeutaduivudsliiazain dusmuamidemdsiuiiuaininmeaglidess
dumwhmilosiufumiiouuuldtiu Yssinafenar 88 veuniieademdsuiiusionn dafasiinig
awugannniing Yddemauiunndssana fushmandadomasiiuiulusunads

ANl w.a. 2523 uarluTinansdidisnaiuinigunaani

4.1.3.2. ANUAENITYINNUYBIBIANITIAUALANINTTUBING T WY
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[y 1 Y 1

UszimagUulimnuddyiunsldwamdsaiuiuiluegnunn wazdananuiednu Japan Coal
Energy Center %38 JCOAL Fuunlud 2005 Wofne1 Wau13de 819939 Ui uauleungnIolunu
AuNGITeIasauEumLe wasuniisnulouReTEnINIASTLazONTY FIanBuENIIngIu

[

s o w a & a a A vo &
YosesAnImiuguatanssudeundsiuinvessemagu aguladsil

—  mMsimilsauaznmsdididemaniuiiu ifdugualae Coal Division, Natural Resource and

Fuel Departmen a18l# Ministry of Economy Trade and Industry (METI) 52ufiu JCOAL

% Coal Mine Methane Country Profiles 2015, US EPA
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— msvudLeIndEuiu Miugualag Ministry of Land, Infrastructure, Transport and
Tourism
— msldnuemdsanuiiu ddugualag Coal Division, Natural Resource and Fuel

Department ngl@ Ministry of Economy Trade and Industry (METI)

— gnudaandeu Miuaualag Ministry of Environment (MOE)

4.1.3.3. psgnthnmiufanssuemdsiuivvemhenululsenagdu

— AL DAL NISUILTDWAID WU
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Juiananausenevianan Coal Division , Natural Resource

v 9

Hagtudomnadluyssme
and Fuel Departmen n1gl@ Ministry of Economy Trade and Industry (METI) ﬁﬂﬁwﬁﬂﬁﬁ’lﬁuauami
thidndeumdseuiiu $amifu JCOAL (§Uil 4.7) filnnsewiidl dsil

o stmugaavinssudeimasiuiu liun dsaunsatemasdnivluiassma saurliann
fruftelunsiauigrannssudemdsdiufinluiessma Wy n1519uKunsTUEs N159
wileuteindaguiiu WATWHUNTU TR

o durhimdsnudomdiuiivazein WWu duasunsiauimeluladidoimdsdiuiu g
Uanudesuafiviiinanlfidemdsdwiulidesfigavioliifaias

o uanAsumnudiuidamdsiuiiuduiasama lud nsliaudaudlafstuianssy

Houndsdufiunaaniens wu audaeadelunsimdondomdsuiu Wudy

o aunudmduAanssudoindeduiiu Tdun 2unueu viesUuuy MAsadestuiansau
Houdsdhuiiu WeliRenssutomdsuiuiidnenmuanduluded

o \Fusumdeyauaziauaseiguia léun Wunusudeyaiag fferdestuanssudemas
fufin wSeunaiinTe waziauesesgua

° Wmm;ﬁmmL%ﬂﬁ]ﬁ’uﬂiwwuLﬁmﬁ’uﬁaﬂﬁmL%@Lwaqdmﬁu waznanssnuiiinanLdeumas
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President
I
Secretary General

Center for Asia Pacific Coal
Value Chain(JAPAC)

~| Strategic Information Services Unit ‘

Strategic Information, Planning | |
& Communication Dept.

Strategic Business Unit ‘

General Affairs Group ‘

Planning & General Affairs
Dept.

Accounting Group ‘

Planning Group ‘

Resources Group ‘

4{ Resources Dept. '—

|
- e

ECT Group ‘
~| Technical Planning Group ‘

Research and Development
Dept. —I Business Planning Group ‘

Group of Technology Transfer for
Asia B Europe

—I Business Planning Group ‘
«l Business Promotion Dept. "

Consultancy Group for Holistic
Efficiency & Environmental
Management

U 4.7 TasaansesAnsvas JCOAL™

—  MsvuEIRIURY kaznsidamasauiuldlgany

Coal Division, Natural Resource and Fuel Department aela Ministry of Economy Trade

2T & v a o o v & a a a ]
and Industry” dvi#idiugua wazmuaunsididemdsnuiululssinaglulagnss sauviansesn
luaygnieg MgfuAInNssuamEsa iU eniunsvudeInaad uiy Adesdinisveluayyin
A1SVUAITDLNAIATURY 210 Ministry of Land, Infrastructure, Transport and Tourism Tusu
dwadeuiiugualay Ministry of Environment (MOE) wieumiseanuleungauadwinden Lazgaiuay

Aanssudiinansznusedaandaulilulumuuinsgiu Favhausaudu Ministry of Economy Trade

% Organization of JCOAL
z Ministry of Economy Trade and Industry
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Source: IEA (2002]

gﬂﬁ 4.8 Korea’s Coal Fields and Major Coal Terminals™

4.1.4.2. SNBAUENTYINNUYBIBIANITIAUALANINTTUBING T WY

% Coal Mine Methane Country Profiles 2015, US EPA
#Coal Mine Methane Country Profiles 2015, US EPA
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Famdsduiuduunsmdsnutuiuiis fyedrmildifuussmmnvald wiiidesanuszima
nmalgieuansalunsnandemdsdniulslusinadlinedennudeinisnieluussing Sededd
mstidnandsUsana fdudsddinsdadonihsmuileguanisndn demdsiufiuvonisamuly
wilesdomasduiivlussdsemalasannzluiedn Korea Coal Corporation (KOCOAL) (gﬂﬁ 4.9) &4

dnwazn1INUYeIsIAnImivguanInssudamduivresUssmanmald asulacil

— Korea Coal Corporation (KOCOAL), Ministry of Labor wag Ministry of Environment (ME)
Miugualumilosdeindanuiu

— Ministry of Land, Transport and Maritime wag Ministry of Trade, Industry and Energy
(MOTIE) iuguanisyududaindsninuiuuazmsdidideinaauiu

— Ministry of Trade, Industry and Energy (MOTIE) wag Ministry of Environment (ME) ﬁﬁUQLLa
auan1sundeundseuiiululdenu

President

Head Office Mine Sales Office
2 Department Jang Seong In Cheon
11 Ei\risiun Do Gye Seck Hang
Hwa Sun Ho Nam

U7l 4.9 dnwazlaseaiienes KCOAL™

4.1.4.3. MTLUNUNMAUAINTTULYBNAIA LAV BIVUNBUlLUSEWALN A LA

— AL DT DLNAIN1USAU

willpaomdsauinlulsemanmalivianunazegngldinisguaves KOCOAL MTueerns

7 '
U = ]

$37amAANTU1adnndu ieatuAuNISHARLTaINAR AN Tneld1dnaulngjediingilea ng

KOCOAL §vinnmsdsiauassinasuivilsadamdsauiivlusieussma ieliiiesnanoninusanis

2 Organization Chart of KOCOAL
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nelutsena frednmsasmurimiiondomdsduiiu wu nsadunieademdsiuiululseme
uaslnide Tnefldndrunsievuiosas 50 iudu Tag Ministry of Environment (ME) f81unaniii
Afugua Aamu asdaaeusudsndounoaislumiles Ingldngmne Basic Environmental Policy
Act, Environmental Impact Assessment Act, Natural Environment Conservation Act, Enforcement
Decree of the Mining Industry Act 4ag Mine Safety Act TudiuminulasnsvvesufiAnulumiies

o W .. 31
Mfuaualag Ministry of Labor

—  ASVUALAZNITUINTBLNA IO WA

TagUuuszimenn1nalalayinn1ssaunuieusening nsensaannayd (Ministries  of
Commerce) Way ﬂiszE;G\a’mﬂ’i’iul,l,azwé'ﬂﬂm (Ministry of Industry and Energy) Hu Ministry of
Knowledge Economy  (MKE) Liloguaiasughansauiuinuruiiundiny wdiusuidsuundu
Ministry of Trade, Industry and Energy (MOTIE) Tul w.A. 2556 Fsdlgnurantninuleuisuay

-1 a a P v ] Y L.
M4UNY MSUNTNRIWAIaIURAY lielilganeseufoen snelulseing wag Ministry of Land,
Transport and ~ Maritime finfiugka AUAN DBNNHUUIBATUNITVUAY LAZNITVDUYINNITYUES

LIDLNAIO U
— msiwewmdsanuiululyau

msffuguamsthidemasduiululfauimun qualas Ministry of Trade, Industry and
Energy (MOTIE) 59uAU Ministry of Environment (ME) ﬁﬁﬂﬂﬂﬂﬁﬁﬂﬁUﬂﬁﬂﬁ@LLa?ilﬂLL’méjan Tuaunns
daaduiaun WJushunaniidives Ministry of Education, Science and Technology wavan1tuise
m19¢) Laln Korea Institute of Science and Technology (KIST), Korea Institute of Geoscience and
Mineral Resources (KIGAM), Korea Energy Economics Institute (KEEI) ag Korea Energy

Management Corporation (KEMCO)
4.1.5 UsenAlu
4.1.5.1. anunsaliieinaanuiiu

& a ! a a & A V1 1 1 [ o w a 1d 1%
Wornasauiululszimaduiu dolaindunrasnasnudfguesussine lnvandulsziuioy

A% 95 YRANFNUNLIINNeaRa Tul W.A. 2554 UseinAduatunsandndiommasanuiulaussuna 3.576

> Environmental Laws of the Ministry of Environment (2001), Ministry of Environment
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v’ SelndiFeatuuinuesmilwontomasduiuiindalividan Jagtuidominasugiaves
Ussimadufinaduladuegieann sliianudosmslindinufigeiuduring Sssemeduiinisld
Foudsruiu Usznaeimilwesilan Tasedmiadunisindomdeuiululdlunsudslnd
foudiinUssmadurzdnisndadomasiuiivluuiiuen uifiaslidfissnedoainudesnis
melutsuna Fafpsdnmaindndomdaufiufuniy Tnglul wa. 2550 Usematudufiididomas
duiunelngiigalulanuulsemadiu uagnanaiulsemaiinisanudesasveulasenlas (CO,)
undigelulanunuitussmeansgetnsni msvudsduiulussmadudinlngvilnosal usidesann

o w a

dunasalnndsldaseuaquiisUseme i lvdinsvudedelidvmis dniudeiesdiiuguanuauianssy

Wamdsnuiulmdusgraddwsduinludsvanetn Wetslvinisldndssusg19datu wSauduaie

Jesiunisildsuudasaningiiennia (Climate Change) ladnnianile
4.1.5.2. ANWAUENITYINUYDIDIANTMAUQLATANTTULT DL NAA U

TueRaUsvmasulatinnsiads Ministry of Coal Industry (MC) Lwﬁjaagﬁ’ulﬁsmLaﬂaaﬁﬂiﬁlﬂué’a
Hesnnsidulalugnamnssumiionduagiaunn wfeufuanudosnisndanuiigeiy 3elddade
National Development and Reform Commission (NDRC) Fugum uazsieuges Ae National
Enerey Administration (NEA)™ I@Sé’ﬂwmﬂmqa%ﬂﬂaﬂﬁmﬁ@LLaﬁfﬂﬂsimL%@Lwﬁqmuﬁu (5U71 4.10)

Y

wansmana Ul

—  msvniloadomdaiudiu Mfugualag Coal Department of the NEA a1els NDRC, Ministry
of Land Resources (MLR), State Administration of Coal Mine Safety (SACMS) A1e/ldl State
Administration of Work Safety (SAWS), Ministry of Environmental Protection (MEP) &g
State-Owned Assets Supervision and Administration Commission (SASAC) WiesnAuiinsAns

dasEIIUAI8 AB China National Coal Association (CNCA)

—  MSVUARTBLNAIONUAULALNNTULY @99DNLTBLNAINIUAY ﬁﬁﬁU@LLﬁIma Coal Division of the
Economic Operations Bureau n1el@ NDRC, Ministry of Railway (MOR), Ministry of
o =

Transport, Ministry of Commerce waziiniizsunlulyuesss A China Coal Transport and

Distribution Association (CCTD)

*? |EA Key World Energy Statistics 2012

* Kevin Jianjun Tu, How to Manage the Chinese Coal Value Chain
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— mshndemasuiiululdo mAugualag Ministry of Science and Technology (MST),
Ministry of Industry and Information Technology (MIIT), Stat Administration for Industry

and Commerce (SAIC) wag Provincial Coal Management Authorities

State-Twned Assets Supervision
ard Administration Commission

Maticnal Dewvelopment

Ministry of Lard Coal Department of ard Reform Commission

Coal Mining

Resources the MEA

Ministry of State Administration of

Ernironmental Coal Mine Safety

China Mational Coal

Bureau of Coal Mine
Safety

China Coal Trangport and
Dictribution Association Coal Transportation Coal Import/Export

Coal Activities

Association

Centrzl Government
Provincial

Stat Administration for
r of Industry and Coal End-users Industry and Commerce

Industrial Group

Information Technology

Provincial Coal Management Authorities

5UN 4.10 dnwaglasinismaviailufanssudamaiiuiivvesseinaiy

4.1.5.3. MsEntfnfuianssuandsnuiureslgnululseneu
— AL DT DLNAIN1USAU

nsvhwiondemasduiiululssmaiu fesdinnsveluayainain Ministry of Land Resources
wag State Administration of Coal Mine Safety (SACMS) n1el@ State Administration of Work Safety
(sAWS) muauffuguanuasastlumileatomdsiiuiu lasssdugiinig fifugualay Bureau of
Coal Mine Safety n1elé SACMS Tunisifugua Annuransenusudanades fdugualag Ministry

of Environmental Protection @sintiiifiiunisuanyassuaiivliiiunausiuinsgiu wienguungaiu
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Aundey warsuseansUssiliunansenuiuduindey wie EIA vesnilosfiasdaviionisivl Tnely
ﬂizwlﬁ?m‘:fﬂé]’j& State-Owned Assets Supervision and Administration Commission (SASAC) Q&
LLazauuauumﬁmL%@Lwﬁﬂmuﬁuﬁlﬂmaq%’g woufuUssiiulssAnsnmuoanilondoimasuiiuly
wiresasugmans wnldimilesiulaidufunisamu s Coal Department of the NEA a1tk NDRC

gyhvhflumsivuauleueUsemAregnan ST a nasa Ui

wana1niusznAIudams China National Coal Association (CNCA) Faifumihsaulsiniawa
mlsvesngugnamnssuiudendsauiu wWeidunszueninivseuwnainszateyiniedeyaliiv
#U1TN WaryinauTINAU National Development and Reform Commission (NDRC) tiadaelun1sasng
o U I&J a U a :’/ Vo U a Iql a
wulgugdmsugaamnssudamdmiuiu tng CNCA dulasuyuativayuanaudniusenauianis

geaNssumilsutendsnuAuluUsEmeIu

—  MSVUARTBLNAIOURULALNNTULY d990NLUBLINAIaUAY

Asvuawdainadseuinlulssmalufaunaruavuaslaesal W12 H9INTEEENVUAIN

1% 1 % a

lna vilvinsldsosudlunsvuds ldduafunmsamuuagiinansnuduausedan adouunndn 344
nsvudanissasudluszeendng fo seniaiidelusol vdonnduaeludaldon daumheny
Fumsvudswetspnaiu Jutmihsnuiifusar muauguanisvudsdemasuiuly 2 uhenu
A Ministry of Transport MiuguANsYUAINIOUY WAEMN9Un waw Ministry of Railway AuAkanIs

udwssalnlasaniy Fadurlavesnsvuddulsemaiu

Tunsiduazdsenndomasduiu mfugualag Coal Division of the Economic
Operations Bureau neld NDRC &sflvhitlunsisvuaulous wazuuimanisauddomasauiiu
LLazaqﬁamiﬁwLGEJ"]LLaza'qaaﬂL%yal,wéqmuﬁu IneABIvBaUNINIINIIN Ministry of Commerce 393
annsnthiduardsoondemasduiiuld uasnduiusznounsiidiuasdseenideinduiuldrne
5m§igmmmm China Coal Transport and Distribution Association ﬁlagjmﬂéf China National Coal

Association ta¥igmdeuazatiuauunguUsznauns

o di/ a 1 a v
— msiwemdeanuiulultau

geavnssululssmaiundnsidemduiululdasdesdinsameiounasldluayninain
State Administration for Industry and Commerce @in1smfiuguaszaugininaziluniifiguaves

Provincial Coal Management Authorities @unisastasunauiTemalulagdinsuiaindsaiuiu
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axon wavmaluladdue Wunthfives Ministry of Industry and Information Technology ag

v W

Ministry of Science and Technology TivuatuayuAnuideiaundniulusianaeaindauiunn

[y

PUIUNISANET YI9E010UITY
4.1.6 Usznalunaun

4.1.6.1. @ouUnsalosnaInuiu

=]

Uszinalduaud JWudssinanasagluglsynas Tunaamsneinsnisuseguinung wasd
UseTRA1ansn15vi il 09u198719817UU 1R8NNI Rl oA uiy FaUsemaldnaun
anunsordndamdsauiududusuassluglsy Tul we. 2555 Uszinalduaunanunsondaiiomasau
Aule Uszanad 144 dudu Teeldidundsnudusuniglutssine Ussanusesay 55 v99USuadinmas
Juaunays Tudrwutidomasaruiululdlunsuanlndn Ussunusdseay 75 uanannilsnwdsanu
Hutodudumdiwanudnvesluuauniuiu nasaniluuaunlamdisin European Union (EU) dewali
TWuaudiludssinaninisdsoanideindsauiusnniigadmsulunivglsy Tnedsemansuiomasniy
#uanlduaun laun Usemeaeasiull Ussain 4.2 audu Ussimaasisusgion Ussanu 0.8 a1usu
ANIIVOIUNINT USraad 0.6 anudu UsenaelSaea Uszunad 0.5 anusu Usemaauunsn Ussunas 0.4
¥ o a ¥ o 34 A a a &

ANUAY harUsemAReaN58 Useunad 0.4 a1ufy” tlun15vudndamdsauiuninielulsemanas
dsoanvuasUsemalduaus LHauninuavudmissaln tesandunisvudslaluusuiaiunn waziins
WousanslulsywawazUszmalnatase waagralsAnulusuian Tutl w.e. 2561 Ussmaldnaunanadl
a a = 1 4{' 1 U nﬂ' a d‘l’ a 1 a d‘ a
nsfiarsandamiiadluunwis wetiglunisneasan suilownanUSuaamdsauiununiuly
wartiwann1sUuanUassnnsuaulneanten AItuUSEALULAUARIABINNISIASEUNS DU WaNaLaIU1T

Snwanesn Uy wasdymnisinanuresdsensuainnistamiles
4.1.6.2. dnuazN15YNNLYeIIAnIiiuguaianTsueImasm Ui

a Y} = v Ao wa 'z |
qmaqﬂﬂiiﬂmeaﬂﬂUIULLau@I ﬂ@iﬁn']Lﬂuamﬁqﬂﬂﬁﬁmmmﬂig')@]ﬂ']ﬁf?ﬁﬂ‘UUiSLW?TZJ']E]EJ’]\TEJTJU']U

& [ = 1% Y & 1 Y o & a 1 a [
LLazLUuqmammimaﬂmaansz VIﬁ']JJ'Iﬁﬂa’i']\‘iﬁ’]EJIG]LUU@EJ’]Q&J']ﬂI%ﬂUﬂi%LV]ﬁ L BLNAND U UL T Y

a ! = aa a = & & ! ) S v Yo
geanunssumiiotegantsninisdeaniulsunaunlunnd saumadunndmdsudusuliiuszme

- Y

sauddinsdenmsnuangnniuguaiviledlagianie Ae State Mining Authorities Uaglu

v
v

AansINduY veudemaswiuiu Nimheaumdugua (FUn 4.11) aguladad

* Wikipedia, Coal Mining in Poland
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— msimslendemaseuiiu Mfugualay State Mining Authorities, Department of Geology
uaz Geological Concession A1elel Department of Environment W%@Mﬁ'ﬂﬁ@ﬂﬁﬂi@ﬁiz R
Association of Mining Engineers and Technicians

—  nsvudarMsdeaniawasdnuiiy MAugualag Ministry of Infrastructure Uag Ministry of
Economy

— msddewmdssuiululy mfuaualag Ministry of Economy Wag Ministry of Environment
wingslsinutiagiulsemaluuaudmdseiinisiasuulasmsnuly 1wy Ministry  of

Economy aguualu Ministry of Development uag Ministry of Energy Judu denalilusuian

1 PN ! = n&l = U =
nsnuinanidusenuil e1afinisusudsulalueuan

Department of Geology

State Mining Authorities Coal Mining Ministry of Environment

and Geological

Association of Mining

Engineers and Technicians

Ministry of Infrastructure = Coal Transportation B
Ministry of Environment . Coal End-users -

Ministry of Economy

Coal Import/Export

. Coal Activities
. Government
. Industrial Group

UM 4.11 lassasivesmniisaulsemelUuaudlufanssueamaaui

4.1.6.3. Ms¥utNntuianssuanasnuAuvealgnululsemalUkaun

— ML BNAIR WY

Department of Geological Concession a1el#l Ministry of Environment ffugualun1sl
augnlun1sdsIanuiiivileslulsemaluuaug uae State Mining  Authorities Mfiuguanistu

AUIANNSYILMTBY N3pUAUIARMUTIEMED TUlSaIuaUN I NLaTANNUARANY Lazdawindauniely
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willaansnun wazdl Association of Mining Engineers and Technicians 7.luesAnsdasey atuayunis

Wumalulad wazupainslugnavnssumilos

—  ANSYUALATNITAIDDNLTDLNAID LY

nsvudfemdsduiululssmaluuaudifugualae Ministry of  Infrastructure Tagld
nOMue The Act on Transport of Dangerous Goods %ﬂ%’ﬂlﬁﬁamaddmﬁuagﬂu Class 4.2 Self-
Flammable Solids (9115190154US Class ¥e4 Dangerous Goods wanslumnsnadi 4.1) Fadesfinisve
oy uANTomdsiiuiiu Tnefiniseusuuaznisasy feagldsuluougn warlusswisudadomas
dufiudesiimsfintheiiou (Hazard Labels) wiouiuiims ingamgilumsvudadomdsuiulaliiu
60 asmuwalda lasagldidunmusussgdomdsduiuuunln wianmsalfiduuudald mnuan
nsafalagnse AuNIATsIL SP665 . Tudiureanisdseaniloimasiiuiiu desdinnsveluoygnain

Ministry of Economy

u' 1 36
$13199 4.1 N154UY Class Y89 Dangerous Goods

Class Description Example

1 Explosive pyrotechnic material, munitions
2 Gases propane, dioxygen

3 Flammable liquids fuel, ethanol

4.1 Flammable solids matches, celluloid

4.2 Self-flammable solids white phosphor

4.3 Water reactive solids calcium carbide
5.1 Oxidizing substances fertilizer containing ammonium nitrate
52 Organic peroxides plastic adhesive
6.1 Toxic substances Insecticide
6.2 2 Infectious substances hospital waste

7 Radioactive substances uranium metal

8 Corrosives oil, wax

9 Miscellaneous dangerous goods

* UN/SCETDG/46/INF.38

* International Comparison of Dangerous Goods Transport and Training Schemes
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—  msdwemdsanuiululy

lufanssundanuimun suwlvimdnuiandsaiuiy svegnieldnisguaves Ministry of
Economy fivimtiiluniseenuleungsundsnuy warmiuguandsuislssing ussg1alsiniunis
YoluauIm 78993 Ministry of Environment gaiivitiillunisiduguasuduinden 9anu1nsgu

W3t mMuAnUANINGeN TINTWINMTAANIY ATIvEUNANTENUANNY TAnduFwIndauluyng fu

1991017 U7 hazhy
4.1.7 UsenAoadansiaey
4.1.7.1. @anunsalalnasauiiu

Useinooansidailudnusuimanilsiiinnsudndomaniuiu wardseenidoimndseuiudy
Frunuann Tnglud wa. 2556 UssinAooawnsidoanunsananitemdsduiuldifududuinedan seq
MNUsEnATY Usenaaniyensni YsemaduiuazUsemedulaiide wardwonitemdsd iy
Susuaesvedlan einisdeeantvunienar 73 vendomdsuiiufiannsondels’ Jaqtulseine
poawmdeindiontoimasduiiudiegdetuiionn 4 $5 Ao Queensland, New South Wales, South

Australia wae Victoria Tumns 4 531 5 Queensland wag New South Wales au13anaaLaindnuiiy

v '
a ! !

Ol (Bituminous Coal) viserdoindsduiiud Mdwvendsnuiuinunings uasgniluldluns

NARNAIULATEIDBN

IS 1

Tuss Queensland Jusgfiinisdsoenidemasiuiivluuiuaun Wesndvindedseen
fefurianun 4 vinde fe Port of Abbot Point, Port of Hay Point, Port of Gladstone Wag Port of
Brisbane n195534lniin1seunuaiasruuidunannnileligrinienisiu 4 ssuuidunimiuinge
W 4 1¢ur Newsland System @1mSUvSe Port of Abbot Point gﬂﬁ 4.12, Goonyella System @15u
139 Port of Hay Point ’gﬂﬁl 4.13, Blackwater-Moura System @113uUt3e Port of Gladstone 'gﬂﬁ
4.14 uaz Western System dw¥usinde Port of Brisbane U 4.15 usnanilagiamndumnaszuy
yudadomdsdiuiiu ielvannsnsesusunmaiulanisgpamnisuuda 55 Queensland g
nANsEVUAeANIAZDNAIY Fiduynads Queensland Faldfinisadaunusossunmaifiulamnsgaavngsy
MUguMIgUaNansEMUsindaIndes w3e Coal Plan 2030 iioaudsdulusundsnunazdunndon

saluluaumn

> Wikipedia, Coal in Australia
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Port of Abbot Point
- AEBOT POINT C0 AL TERMIMAL
Kt G Bulk Ports Corporafion

Bowen

\'.3 _
‘ Newlands
pimanay System

Mackay  Fortof Hay Point

ieiclonly  C8LFIYWPLE EY COBL TERMIMAL
Frime Infrasinuchore

il H £ POINT SERVICES
COML TERMINAL
BRF Silfon MEsubishi Allance [BWA]

Expansion

Project
|
— —— wWmerpipeine Morth Soonyela |
Mon-siecrifsd track
Coal haul frack

———— Fustre coml haul Tack e

L

Pro|
COMNCRS RIVER D&M

O Clbes, iowns and mines
@ Froposed dams
B Bcvweri Basin

glh?i 4.12 Newlands Sys’tem38

** CoalPlan 2030

TN ING18UIIUATUNGULAL W INd DN 4-28



enuatuanysal

TassnsAnuiiodaringdlasiainesding uagfnwiuuimunsdavihunujiandlunislddemdnmivlulsemalngegedsgu

% Mackay  Portof Hay Point
Goonyella |

i DALAVMPLE BAY COAL TERMINAL
to ) Prime Infrasineciurs
Abbot Eo|nt i (UM 23 mmmswm:ih
Expansion
Project

Goonyella
System

®

= == \Nafer ploeline

M Elkecirfied rack
—— Coal kaul track

—————— Fuure coal haul rack

o Clties, towns and mines
@ Proposed dams
B Bcvwen Basin

Fockhampton

gﬂﬁ 4.13 Goonyella System
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Port of Gladstone

i GBS i
Blackwater L
S}r‘StE‘m Rockhampton A RS TANHA COW L TERRAHAL

Sadstons Forts Corporation (5PC)

—d

EARMEY FOMT COALTERMIHAL
1l 5o s s s Corpeoration

\' iy Gladstone

Proposad
Moura Link
- #ldoga
Rail project

Wonie
N Elecirified trick [l Eorwen Basin PTOpDEEd
WEpleciribed track Il Galilee Basin Surat Basin
ol o Erack B Cotide Basin Rallwa';.r
Futura ooal haud track
B Mulgildiz Basin
iles, owns and minas
I Surat Basin

Fropozed dams

gﬂﬁ 4.14 Blackwater System
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[

Proposed
Surat Basin
Railway

Port of
. Brisbane

ERISEAME e FEEHERMAH
ELANDS
COEL TERMIHAL
Fort of Brisbans
Fiy Lid
N
;
Haelectird Track | GurstBasin
Coal Haul Track Il Maryborcugh Basin
Futura Coal Haul Tradk B Tarmng Basin
@ Clikes, Towns and Mines . Ipeich Basin
@ Propozad Dams B Osrerce-Moreton Basin

5UN 4.15 Western System
4.1.7.2. dnuaien159uYeeIAnIiiuguaianssuomasniuiu

Ussinapeansiaetiulssimandaunlug e liussimmesansidsldnisunasesadieiu

Useneanigosn dufe Sguianantsimifbiuleute wazusasigaveanngvuievedusiassgiely

Tunsunasessgresiaies Atufwimhenuiguaianssudeumdiuiuvessameeeanside Wy

2 nauilvege (gﬂﬁ 4.16) 6iadl
TuseavUsene lawn

— AU Department of Environment, AU Department of Industry, Innovation and Science uag

Minerals Council of Australia Miuguan svimileudeLndauiy
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— AU Department of Infrastructure and Regional Development Miuguan1saseanuagyuds
\WRLNAIRURY
— AU Department of Industry, Innovation and Science, Clean Energy Regulator lag Clean

Energy Finance Corporation finfiuguanisunieimasauiululdnu

lusg Queensland nisunguananssuaaa Ly laun

— QLD Department of Natural Resources and Mines Way QLD Department of Environment
and Heritage Protection fiuguafanssulumilesdomasiuiiy

— QLD Department of Transport and Main Road ag QLD Department of State
Development ﬁwﬁ’uq}LLaﬁﬁmsiumiﬁaaaﬂLLazmiGuua'mqLs??al,wﬁqchuﬁu

— QLD Department of Energy and Water Supply tag QLD Department of Environment and

Heritage Protection Mffuguafanssuvasnsundaindsuiiululdnu
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Department of the

Ernviromment
Department of Natural

_ Coal Mining i
Resources and Mines = Minerals Council of

Department of Emironment Department of State

Department of Industry,
and Heritage Protection Development

on and Science

Department of Transport and . Department of Infrastructure
Ceal Transportation Coal Export
Main Road an | Development

Department of Energy and

Clean Energy Regulator

Water Supply

Clean Energy Finance

Corporation
Cosl Activities

central Government

State GOVernment

Industrial Groups

Independent Statuary

JUN 4.16 dnuaizlassaisesnsiufanssuamdsiuiivresUsenaesansidouagigaiuLaud

4.1.7.3. Msentnfntuianssuandsauiuremdisnululssmeeaansiae

— Tusgauseme

®  NSYULDNTBLNAIA U

MgunaeIlseinAesansiagasivtniesnuleuie ngvuievsetafiinue ivelnsgld
< o w [ = 1 a [ = [ )
Wuwwimslunismiugualuszvesnuies Famhenunesnulevieuasinuimalulaglunisviimiles
\WalnAsuAY fiw AU Department of Industry, Innovation and Science #iintiftun1smiugua
AINTTUATUNTNEINT WHWY LALDAAIMNTIUAEVIUTEWA dIuduNansenUsdwIndoy niily
nseenuleuny Wnsguaztaiviun eenlay AU Department of Environment wenanninguves
Useniinvilieslulseimaseansidolasiunguinng Minerals  Council  of  Australia telviaa1
Hremdeiaun Niluaumalulad aaiansane waglvanuianudnlaludengmuneiningdtunis

YLD
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®  NSVUAILALNNTAIDDNLYDLNAIDUIAY

AU Department of Infrastructure and Regional Development ﬁé”lu’ﬁmﬁ’lmumiﬁ’ﬁU@LLa
nsudnardionnTomaauiu ndeufuduasy Munuaruleuevosssna Waudnennuaz
LﬁUi?Uﬂwﬁayjaﬁuawizmﬂ 1ay AU Department of Infrastructure and Regional Development ¥
yhauswiunhsauressslunmsdaaiuazdeduldngrneglunisvudidesdunsie Tidulua

JaMNUA
o msidawasauiululvau

AU Department of Industry, Innovation and Science #81U1aREAUAITDDNULEUIEWAI Y

= o 3 a Y aa LY 14 N
Y83UsEine FaileeAnsdase Clean Energy Regulator niiifnnunsivaey wasderuldnguuie
Aeafunislanvasedsiilunafivainfanssudundsnu wieuduliyuaivayuungusznisnag

U5znaunsinNgINUNGIIUAL DR UIBLNDANSNTNVBINTITHAANSIUNIN1SUaRUapUaNYAN

— u91ulusy Queensland

®  NMSVLDUYDNAIIURAY

nsiunifondemnasniuiiululy Queensland  awdosiinnsvelueyninduasuindeunio
Environmental Authorities W3aufiui1 Environmental Impact Statement (EIS) @4l#fu QLD
Department of Environment and Heritage Protection maiéfngwma Environmental Protection Act
1994 Fsazanunsaveluaygialunsiuniiesidoimnasdiufiu 910 QLD Department of Natural
Resources and Mines &smiresuiivimifinsiiiuguaniuauduamiudasadowazauamlunisii

witlaslmduluaudatdu

®  NSVUAILALAIDDNLIDLNAINTUAU

N1589NUlEUIELATYIAILALAITINUNUNINATEFAY talrausaudstulasyinli sy
Queensland a@snsatiulalaegsdaiioswazduny aonlag QLD Department of State Development
TudiuresfanssuLdelnasnIuiiu QLD Department of State Development %11n152180HYU CoalPlan
2030 21U QLD Department of Transport and Main Road 1ag#11n192196A30UN8LEUNIINTITVUES
& a a a & a a T P 1 | a a a a X o
Womdsuiuanviisudemdsauiiulugnnse ielvinisdsesnilussdninmuingsdu uaysesdy

msulanisiugeainnssulueu1ag @ QLD Department of Transport and Main Road agtdufly
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fudunmsadedsasauazaini thud auy vide vsemsol ieldsesiunmsvudndemay
AU LLaﬂumsﬁuua'qL%aLwaamuﬁué’fawaaywmiumwueiﬁwaﬁumwEJ (Dangerous Goods) 271 QLD
Department of Transport and Main Road Tnglunmsvudadomaduiunsaliguauaznis
UfTRemaglrduumuiuenyu Tneudadudedl 1. wdedwsally Central Queensland (Usneuly
f18 Newlands, Goonyella, Blackwater wag Moura rail system) unssudvsves Aurizon Limited

uag 2. West Moreton rail system 1w south east Queensland JunssudnSves Queensland Rail”

o msidawasauiululvau

msgeudsauiululdnunioluiundanu Wumihindugualae QLD Department of
Energy and Water Supply Fewzvimidilunsavaun deruldlnduluaungmuneg wagliluaygyiniu
éﬂizﬂ@ﬂﬂﬁﬁ’mwﬁwm ey QLD Department of Environment and Heritage Protection ﬁﬁﬁU@LLa

ATIFEOU AARIY AUEILINA DM
4.1.8 UszineAoengy
4.1.8.1. anunsaderndsauiululssmadingy

Tuednuseimadinguineviinilondeumdsduiiudundn uiniendsd 1980 n1sviuniles
Bowndsghuiiuduiinisusuianas suilosnainnsthufasssunaddisanindrgnninnldiduunds
NAUUNY ﬁLﬂ&JQLLﬁIﬂJ?{mﬁaaﬁ?uﬁé’mu%ﬁwmﬁagj Howdssuiiuvasssnasnguindianiade
oudnlduarladindes dagtulsumasinquunstoglutuneuvesnisiisuuladlginsvgianiivon
i wiarfenadimnusndulunisldidomasdiuiuuasfinsivsinadsendomasduiuiidfaylu
Uszwadangw Tud 2014 Unaudewmdsuiuiouedlddundinuindudosas 19.9 vemdsnui
Fosmsanun wagldnsuanlniuszinaiesay 36 vomdsnuliiiimueiidesnis usetslsinmulu
WwaungAINeul 2015 SguuUASYEY Ministry of Energy & Climate Change Uszmadaiauaiiainista
TssliilFoumasduiuindesglull 2025 Fedosinisdanisudmanisld deumdsuiulfdueged

dl 1 1 > 40
WA lUNTENUADNSIUVDIUTELNA

* Department of Transport and Main Roads, Coal transport infrastructure development
* Coal Mine Methane Country Profiles 2015, US EPA

TN ING18UIIUATUNGULAL W INd DN 4-35



£ 6
FYNURVUANY T
lassnsAnwiiedaviisndasaiteing uwasAnwuwinisnisiavhunddianalunsldwemasuiuludssmalngoged g

4.1.8.2. ANYAENTYINUYBIBIANTIAUALANINTTUBING S WY

o v} ~ | = =~ v
N15UNATD9U89UTELNARING BUUATUNITUNATBILANA19INUTELNADUY AB azUsznaulume
NIBIU 2 g‘lJLL‘U‘U D F5UU Ministerial Department e ¢UU Non-ministerial Department Tusguu

IS [

Ministerial Department zilAuz35uUR3 (Secretaries of State) @slulsiay Department azUsznauly

<9

' [ 7
AN v v

g Executive Agencies 7I9ARIULINARALRNIEMINT ka¥dzYI8 Department  TuAISAHIRUYLLAL

o

a s d‘ d‘ ! a d‘l U A v o 24 Qll .
wleureiBanagns tetuseamsSguunsiiadndula wazdaimmiinlunisgua Agencies vo3
Department uazludnszuu Non-ministerial Department aztluniisnudaseldtunsatussuuns
wivzdidnsnissravasimiiluimndiuny dalvg Non-ministerial Department azvimtinily
~ | Ko a A A a !
N1509NNY 32 U8ULAZN1TATIVAOU WU Food Standard Agency weananidaiinuisudus M3enia
Non-department Public Bodies (NDPBs) axiduniheaudasy unlinnsvinnudunsetuiguuns wasla
Runuadvayuaniguia Iag Non-department Public  Bodies 3gvinaunieldnsesivlyda wie

NHMUY RN Non-department Public Bodies Ju 4 uuu fe

YY)

1. Executive Non-department Public Bodies agyinauanizisaslaizamilslinuisuia 1w the

<q

Environmental Agency

2. Advisory Non-department Public Bodies agyinaudasglunisiiaiusiidonusssuuns wu the

Committee on Standard in Public Life

3. Tribunal Non-department Public Bodies aziludiunilavesszuugfisssy wazdsiuianisinu

qaﬁiiﬂmawwé’ﬁummﬂgww 19U the Committee Appeal Tribunal

4. Independent Monitoring Boards agyinn1snsiadeuiinlnwuazinUatnlny 1wy Her Majesty’s

Inspectorate of Prisons

[

FeanwarnnuYetsIAnsmivguanInssudamisnnuiuresUsemasangy aguladed

—  myihwilendendnuitu Miugualag Coal Authority
—  Msvudadeimadniuiu Aiugualag Department of Transport

— msdvemdsiiuiulyldou Adugualae Department for Energy and Climate Change

(DECQ) Wwag Department for Environment

TN ING18UIIUATUNGULAL W INd DN 4-36



£ 6
FYNURVUANY T
lassnsAnwiiedaviisndasaiteing uwasAnwuwinisnisiavhunddianalunsldwemasuiuludssmalngoged g

4.1.8.3 mszniiiAuianssuwenasauinyesnhenululseimadingy

— MY RTDINAID WY

Coal Authority JueeAns Executive Non-departmental Public Body msﬂéfmiaﬁfuﬁuumﬂ

o _Aa o

N381339 Department for Energy and Climate Change (DECCQ) Tnduniienurein1assAiisug

<3

o v a ¥ o

wihimivguafanssuneltugeavnssuwamdsauivluseng Judiiswualunisaivauianis

Y Y

Founaseuiiu miaaﬂsl,uaigapmlizﬂaumsmﬁmL%@Lwaamuﬁu wazluan1nm1e) STenN5IRNS
NansTnuIINMT e nTomaseuiiu lnssunanmsinaulaiidfysineg ssiiunnsinnsanain Coal
Authority Board @siiviinnsusuuleuny waztsduldngmuneg aeld Coal Industry Act 1994 fauans
Tusngnafi 4.2

vy

Coal Authority dndisuniegléinguung Coal Industry Act 1994° S1uruawn@nues Coal
Authority azdieslitiesndn 2 au wagliliiu 8 au uayldsunisussdslag Secretary of State lwil
S1unafmungissiumissssuluandniidonsn ‘Lug’mzﬁﬁﬂuﬁ@uaL%@Lwﬁamuﬁumawizmﬁ Coal
Authority fivthildanisuanssnuanmsvinimilesdeimasd v Wlerulaensievesuszevumargua
Aundouluiufimehmilondemdsniuiiu nwioufusuiinveuwazInnsiumggniaula g flonaiindy

1NN5NNUlULAL DT DWAID LAY

Tugumndaenselumiloademaauiu Health and Safety Executive (HSE) fumtheau
9a32 (Executive Non-departmental Public Body) ma’L(ﬁmiaﬁuaqmm Department for Work and
Pensions T81uanthilunsifugua ihsefsguamm anuvasadeuaznisidutheainnisiau I
Juluau Mines Regulation 2014

" Coal Industry Act 1994
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a579ft 4.2 unummtiives UK Coal Authority

Minerals and Information Environment

Industry

Owners of the Mineral Holders and managers of Manage safety issues to give
mining information peace of mind to the public

Regulate coal mining operators - | Risk information to Address Mine Water Impacts
subsidence, rents, mine closure | Property Developers (coal and metal mining)
Bonding Advice for Planning Due diligence reports for Repair subsidence damage for
Authorities house buyers land and property owners
Manage physical coal Advise Planning Authorities | Innovation
industry closure for
Government

—  ANSYUAWTDLNAIDTUAU

nsvudnFamadniuiiu Afugualae Department of Transport FaUsEiNASINGUYBING 01
wudneglunquansdunsievuneiay UN 1361 s The European Agreement concerning the

. : 42 (4w .
International Carriage of Dangerous Goods by Road LLazﬁﬂgwmsﬁLﬁﬂ’mm%ﬂ Ao The Carriage of

Dangerous Goods and Use of Transportable Pressure Equipment Regulations 2009

o di/ a 1 a v
— msiwemdeanuiulultau

) d’lj a 1 a Y @ 1 (v ) val 1 6V = 1 1
AsideinasuiulUln dunrandau azvinliiinsuanuassAelsaunsyan Lasdinane

funsiasuudasaningieinia (Climate Change) ludssmadanguiinisldieindnmiuluunes

[y a

2 2 1 dl o o dgj a 1 a Y A
waswmEn laendisnuniiuguaianssunisindeindsauiululy fie Department for Energy and
Climate Change (DECC) @siinihiilunisiiuauaugualindsnuiissnaiuaiudenisvesseine
nIaufvannNIsUanUanengeaunsyan F9in1saai nuignisannisuanuassnivsaunseanag1aues

Saway 80 Nelul w.A. 2593 warlumuaawInasumnuAIUANAKALAY Department for Environment
a4 p

2 UKk’ Department for Transport
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Food & Rural Affairs Viﬁﬂaiuﬁ%ﬁﬁmﬁmﬁa The Environmental Permitting (England and Wales)

Regulations 2010"
4.1.9 UsenAduLhg
4.1.9.1. @0UNTALYBLNAIAUTAY

Usziwaduiedulszmandnisldiomadsauiuinnluduivivedlan udemdaauiugnld
UL MAINE I UTUAUNIND 50882 55 YDINSINUTUAUNTNTIH9UTENA wazAInI1azinisly
X a a a = a a a a a =
Worndaauiuluvsuauinlusuiae Wesainnisulaniaesygiavesduii lnedssinadulie
a d’lj a 1 a Y Y] v a [ a =
aunsandnenasnuiulailuduiuaiuvedlansosnnussmedu wasussmaandgaiuini Tul w.e.
2556 Useinadulfgaunsandnidamaniuiu andusesay 7.6 vaudinmadsnuiuninisudnsiilan
a & a a a A a 9 = & | a A a
willondamasoruiululsemeaduiie Jussuisosay 80 Yaaniloananualulsewa Tudiruimandn
Sowaz 20 Usznaulumewnilosdus 1wy e nasuas wan nz wavdangd 1Wudu fasiinUssne
BULAEALA U TONANLY DA AU LA I UUS LI AULIN LeLED991NANU LUEINDFABAINNABINITNEIINU
melulszma Js5ndudosindiyaindsoruiuuiainaisusemea Tud w.e. 2556 Usemaduifeuiign
oA uiiy Uszuna 95 drwsu wieldlunmsndnlniln uazlugnamnssu@uus wazindn Asiuueans
Isuinaemasauiutuiiniudfyed1anniulseimaduiie Meluldromdnuuaznisiiulamia

Y 1%

a 44 ‘:ll a v = = a 1 a a a
\ATEgNIveNUsemA  JUN 4.17 uansinaeuniieadomdsuivnnalulssmabuife
4.1.9.2. dnwaEn15YNNUYeIeIAnIiiuguananssueImasm Ui

Wesan@ewmdsauAuluuramasnudrfyroslsemaduie Asluusemasufedinse

NULNULN BRI UHAN Ao Ministry of Coal Gan1sgutifves Ministry of Coal Usznaulusie

—  dauasinuuasdeumdmuiunussnvlulssmeduie
— QUANNAINTINMALITRINU NTKHERN AUABINNT NINTEAINLUALIIAVBITBINGIAWAY
—  mivguaianssulumiisadeumfsduiiuluyng s Mlusiuusasnu wasdanaen

— Wuwnasduyulitumiiendemdsauiu Wesnnmendemdsauiululssinadude {3y

& 1 a
WULRIU89NANT

” Environmental Permitting Guidance, Department for Environment Food & Rural Affairs

“us. Energy Information Administration, India’s coal industry in flux as government sets ambitious coal production targets
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* Coal Mine Methane Country Profiles 2015, US EPA
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Coal Mining Ministry of Coal

Ministry of Railway

Ministry of Road and Highway Transportation Coal Import

Coal End-users Ministry of Power

. Coal Activities Ministry of Environment

and Forest
. Government

5UM 4.18 dnvaglassasiunansuiiaimaniuiiuresseinaduiie

4.1.9.3. MIENTNNNAUAINTTUTBNAIAUAUY DI Ul uUsEADULAY

— AL DLNAIA1UTAU

Ministry of Coal fg1umanthiiffuguansinndestowdsuiiunaemas WWud quninuas
anuvaeadulunileadomdsduiu uardanadeulumileadomasduiiu neldngmune The Coal
Mine (Conservation and Development) Act, 1974 yonani; Ministry of Coal Sayimtinitlunis
Uspifiuanusdiosnisidomasdiuiiuuessune uagiifuguanisindidomaauiuaindiaszmna

41' v 1 v
L‘W@I‘WLWENW@G]E]f’n']lm@ﬂﬂ']iﬂ']EJI‘U‘[J?%WW]

—  ANSYUAWTDLNAID WA

nsmiuguan1svududemdsnuiululssimaduine Juediuguuuulunisvuds fie n1svuds

LY U

[

masaln Augualag Ministry of Railway n1suuadanIesasus miugualaeg Ministry of Road and

Y

* The Coal Mines (Conservation and Development) Act, 1974
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Highway Wwag NMsyudmaul Aiugualag Ministry of Shipping @slunisvududewmdniuiiuluyn

sUwuusRiimstunziounasziluayginnisvudLoimaanuiy

—  msdwewmdsanuiululgau

nsmiudamdsuungninluldenu ssmduaususuunsinluly lnewendsauiiuign

=

lulglunsudalniin Ardugualae Ministry of Power daudaimndsd uiuiignurluldlulsanuy

Y

1 1 R 13 < ) £% o w .. a
QAAIMNTIUAY) LU geamnIIuTUALazivan 1uay azmiugualag Ministry of Industry uazdl

Ministry of Environment and Forest MiuguanudwInaey Fellniiluniseannguaneuas

ToMnuANIEwINaeN AsIadeukazUssliunansenuiiintuivdwinaey saluismuauuasdadu

Tl dulumumasgrunsedeniug
4.1.10 Usewnadulailide
4.1.10.1. @0NUNSALTBLNAIAUTAY

Uszineduladi@adusnlseimaniianiinisuastazdioanidamndsaruiuidususuduvodan Tu
Y w.a. 2557 Yssimaduladi@eaiuisandamdamndsoruiulaidususu 3 vedan vseuUssunm 234.5 a1u
Au 59991NUTEmAAY wazUssmaandgawwini Tunisdsoaniaindsaiuiu dulallidsaiuisodsonn
d’lj a 1 a 1 = gj 1 r-:il’ ‘&J a 1 a r-:ll 1 a YV U v 1
WDLNAINURUNINNINDBANTLRY AILAT W.A. 2549 FUYDLWAIAIUAUNFIDDNTATU 2 WUU bekbn
LWRLNEIETUAUAMAINNAGS (581779 5100 — 6100 LARADT/NTN) kazlionasauRuANAINEN (AN
5100 wAaaed/niu) wazdulugdsoanluivussimaAlulazUszinaAduliy Wwondsnuiunndalulszwne
a a a 1 [ 1 v dgj a 1 a ‘:‘I a 9-/0’./’ 1 ‘NI
dulali@vdrulngdsoonansuszing Ussunu $osag 70 - 80 U toInaInURUINEnlAIRUn d1ull
widsldludwsunglulsema wllenaindsauiiuvesdulafi@adsaguy 5 1n1g fio 1Nz Sumatra

. . ] = dy a 1 a 1y

\A1% Java LAg Kalimantan 1n1g Sulawesi kaglniz Papua waniuiuilosteim@sauiusuinlngfe
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TCOAL: Thailand Coal Association
TCEC: Thailand Coal Excellence Center
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g Mine Safety and Health Administration (MSHA)
® Best Practice in freight transport operations
" UN/SCETDG/46/INF.38
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® Code of Practice safety of loads on vehicles
? Coal Dust Management Plan (2013)
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Fraser Surry Docks (2012)
]
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P £ Crane Floating Bulk Handling Terminals (2009)
* Direct Coal Loading at Santa Marta Maritime Terminal Project (2007)
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1 H Ramakrishna
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o http://www.tce.co.in/
*® Environment Protection Authority (EPA), South Australia (2010)
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MnFemAsdnuiiuneu vazunlowaIEuEY snaiivanUdosfngiinueonin fiuds
Fosdiniseanuuugunal InedestuiliAnuadiv fosnidemdsuiiuenaiinns

Anlnazszdnls vndudaduaililnesnss

Hagtulifunufiadfanna dusunsldamiududomaditundeledly
15997080 mMNT TN AUTENBUNTLARETIENULININSUJURMUYRImULLY §nannTTy
yuadniananansiidugramnssundnlulsemaidaian 1wy gaamnssuems
mandndmddniieldlugnamnssuman ldfunisaenenmaluladainmsfnuunizou
MnisUssma wiolelulsanugpamnssududunidunmsanUdesuaniagg
p1ne n1sidenlindielenviia Fluidised bed combustion (FBC) fvuanansalunis

dann1svanlasyuaning

Meg1an1siaun Usuusunalulagveslseimaansgelusniaaunl a.a. 1970

nun Tl A.A. 2010 a1unseannisuasuaiwannlssluildamasauiuloinou 40%

v Verginia Regulation
% |ndian stardard

# Good practice for industrial coal-fired boilers IEA
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welulagusuussldiieanuantizney fdadl

Téinelulad Low NOx bumers viilsfanansnannisiin NOx fidutlywily

fulolould Tnensirdneendiaunasdnnisauiunswiivg Jegiudis

Low NOx burners fnslflulsslnindomasduiiuluendninnni 75%

- M5l Fluidized bed combustion (FBC) @1unsatisannisuasy SO,
way NOx T,wamﬁmmmmmﬂwﬁmmL%@Lwaﬁmuﬁu

- n19ld Circulating fluidized bed (CFB) wisfody CF8 wnlndlidounds fins
T¥ogrererilosuazuninasiilan douldudomandomasauiuid
fdufuedesunn 250-300 winng3ndlnih

- Integrated gasification combined cycle (IGCQ) Juweluladfisaes
walulagfeininssiu (Combined cycle) uazGasification aleiulae
Lﬁ??aLwﬁad’mﬁuazgﬂﬁﬂﬁﬂuﬁwL%@LWE& (CO way H, 1 Junan) lagnnsvin
UFATeN Gasification luangiiiiornadain

- Supercritical Wagultra-supercritical pulverized coal Tusyuuiiideumnds
dufuiignuadunaudrazgnisninsilundioledr  lethiindeldazeglu
anmzuas Supercritical 33daziiuUsyansamvedlssluindomwasdnuiiu
210 35% \Ju 45% drvannisudesinadsldidoninld ey
Uogad @1u150anig CO, Lo

- Oxy-fuel combustion tHuimelulaBninnindfifioondiaugs Inoideinds

grunlufmoon@iauuiqnd luduanveasldudesusiduielode (Flue
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wosn1slndlinunzan nsanduitgaiiveulaeenled inladieuazd
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nanedureanal Welwazainsanisuudnaziniiu

# http://www.nap.edu/catalog/11977.html
]
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6.1.6 N1SATANTDUTALANBINNATHN LY DLNAIR1UTY

wawilinannszuiun s ndweindad uiu loun duazess (Particulate matter) fine
Fawlaslaoanlan (SO, Aglulnsiausenlas (NO)  AlwarsusuNeusanlen (CO)  wariw
I3 I3 = Y a a o & a 1 a 2 v & a 1
msuaulaeenled (CO,) saulufswaanar wasidninainnisibadivaindsaiuiu Judngomaniu
a Y Yoo gy & A v o a o § v a - |
Mullgesdnwae louninase (Fly ash) asfidnwasilunsilofsanisandesasiilmdeniioniuaudu
waglamin (Bottom ash) laewuamaluniseivauuaiuiiinanmskilnilagldinalulaglunisiida
wanwanuvllinvewaiiy wansseazdenlinadl

1. fluayeas (Particulate Matter, PM)

% World Bank Group (1998)
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- lalmau (Cyclone)

L d‘

fnfasauuuyniienitdadlelaau (Multi-cyclone) (3UN 6.10) Hewldiiy
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[
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* International Union for Conservation of Nature and Nature Resources (2014)
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A2ABINITNANALINNINTBILAETENTAUNIINANTONISUA ULUAS
AuduegTInSIasi iR uinIgRneg uuafIna1IgInTeaaneen

wazihlundnsald

# Occupational Safety & Health Administration (2016)
——————————————————————————————
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CLESN AIR
9

OUSTY oIF e

FABRIC BAG ¢

{ 26
5UM 6.11 ganses

- arsueskuulen (Wet scrubber)

JuduazeaIevenl WeaniAlraniu Vessel (Fagui 6.12) nsld
Nuaniuuesl wugdmsuldauaudunuinnssuIunswluinigla

a (9] § o 2 v a =2 (o)
gaunillazaduiugs Wesnannsavihnulaniglagaumgiiasds 250 F
wazlifUayynsdindaiuiuas Nalliivedeaelunsaln Flue gas H1WLN
Y L3 = a 6V d'
UV ansuluesiuulen (Wet scrubber) gaumgiivesingazanadilasain
a ! % o vy o v v A a & . ' |

nsannuneatilrsowdinsinAusewindnass (Reheating) neuldass
a9n WadasdunsiinnisnaudivedlaunlussuuriowarUans F98@n
aiiunisiuniseiuauANUfuLazA dIEm AN waldaTeuiey
simgunsaliuaTasandunuuliiaind (ESP) wavgenseesnuiniiniig
Wraulandngunsalviingus Wesnmarlunisirdagnnin munzaudu

dd‘ o o U 1 U 27
ﬂim’VWﬂﬂ’]i‘U’]‘UmQUIU?%@UQMﬁWﬂﬂiﬁJ

% http://www.maxtechengineers.net/manual-shaker-bag-filter.ntm

# Stationary Sources Branch (1998)
e}
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clean gas

(LR RN RN RN RN NN

TN TN
spray tower

flue gas

~N =z .
stirrers \l bottom fraction \/‘ circulation pump

oxidiz i,'JQQ}‘E@i. RS R VR RR
\i}pﬁmestone
2

gypsum

i @ 28
JUN 6.12 ansuiasiuulen

o w a |

IngUszaninmuazdodinvesnaluladidndueiiameg loasuiussuieulilunaiss

6.2

i a a Y = o o o 11
M19197 6.2 UseAnSamuazanwazvesgunsaildlunisidany

yingunsnl

ULANTNIN/AN1Waly

ESP

- UszAnsanlunistrdneunia (1 um) > 96.5% (>10 um) > 99.95%
- llwneiuduaressniiausmuniulniings Tunsdlves Flue gas
conditioning (FGC) agaunsavieinusednsnmlunisvinaula

- vhnulalunsaniivsunafiivasuasiaudunne

Fabric filter

- UsgAnsnmlunistrdaeynia (1 um) > 96.6% (>10 um) > 99.95%
- mMiaduazesiiounaanlaanineses ESP
- 1gmsldnuveninsezanauiisidendsinuiiuivinadamesgs

- AwliunsTued furiinvesgensesiagiiunldlunisidneunia

Wet scrubber

- Uszdnsanlunistrdneynia (1 um) > 98.5% (>10 um) > 99.9%

o o 24 dld o dl 491 %4
- @wnsandafmendlaveuindus Juideuunla

1%
[

- fesfitunsulumsinUnddgainnssuiunisi

% http://energyeducation.ca/encyclopedia/Wet_scrubber
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2. Madamasineeanlyn (SO,)

Aadameslaeonlad (SO, Anandunsumswnlvideiwasfitinssuiunis
sondinduresdamesluidomsiuiiu Wuamendnuilswemisfedunsa Jagtud
wumslunsaniadamiodlaoenlesaindomdduiiulénaieds waismamenin
maadl wazmeTanm ey lidemdsd ufiuasennout iU luivaznisida so,
naan19wld Aegnagu nsdmala Flue gas desulphurization (FGD) unlglunis
A9aNT%Y SO, MU International Union for Conservation of Nature and Nature
Resources (IUCN)” wpsUszineniaay LLamsﬁ’jumauﬁagUﬁ 6.13 LHumsmIToinas
muﬁﬂmaiﬁaﬂié’aﬂﬁlaﬁlﬁaLﬁuﬁaqmé’u Flue gas wazyilvlAnlglfunutazasusenau
uaaidendain daazgnindndelusmeimaiiadulaenis World Coal  Association

30 v aa & v & a a v a
(WCA)™ Alasguisnisanfne SO, 91nnshodawmasanuiulaenisidmaiia FGD

]

o
< a o

' = Y A Ao v = a
Wukdedny FadumedaniinisinsaazldanuluranigUsemedsaiuisoanusununig
WaRe SO, megnatiusea@nsan

walda FGD anansawdsladunuuilen (Wet) Aausis (Semi-dry) waguiie (Dry)
) A o % v a = ~ | !
Juiuanugeaseinuunly nstawmeia FGD wuulendanuuiaulaunnninuy
duq Wesndiuszansnmlunisidndameslauinnin 95% dussduiindutovinln

sala I o

lidesidaunn uasdufandndundamesniyadiluldusylondsals wu nisldans
winueaesdlumata FGD  viliAaudadusidmingudy siuludanisldyuvmie
fuyuyinlian Slury  vesumaldensenles siwihfigadufineg SO, luanduluesuuy
Wen utlagtuiinsldfuyuivansuvesuuudenluszuu FGD anndign Usvann 80%
vosviavin Liesnnfiuyuiiogialy wildie uazmagnnitansiaiidun taedauden
unniyurnidesniniingn lindsnuiiduaninlunisin uiluuiensdldansdingld
Yurnunuiiuyuidesandesmsmiuvlumssdaduiuan FGD msldasmanleden
fuansuiuesuuuden wu ludeslansenles vie Toifouasueiun iievinsgady
fadamoslneanlenain Flue gas Usg@ndnmlunismidnuszunu 96.2% wansly

v

lgingusuivaasuivesiivedninfeansiaiiiisnaigs dnssuunianiinigldee Double

# M.R. Susta, L. Peter, S.B. Mat, “Biomass Energy Utilization & Environment Protection - Commercial Reality and Outlook”,
Power-Gen Asia, 2003

0 International Union for Conservation of Nature and Nature Resources (IUCN), National Impact Assessment Programme, “EIA
Guidance for Coal Fired Power Plants in Pakistan”, 2014
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%30 Dual alkali system dnsldasazanedanlanladesdlunisidninedanasia
sonted arudenisldyurivseiuyuiiedindvasiaieunasinliiinduadnd

wAaLdeudaludnaziaatdeudains Useansamlunisidniiadamasinoanlonues

iwuﬁﬂszmm 90-96%

Stack
Water

Spray tower
absorver ‘
o
Electrostatic
precipitator "\:: IEE:P
= To ball mill TANK
' O l » To waste
" water tanks
Lim estone j
— 0
"' Hydrocyclone
v
Alr q Belt filter

Gypsum

From

M
makeup ———p I
water tank -
Ball mill

5Uil 6.13 laezunsuveamalulad Flue gas desulfurization (FGD)

3. felulasiausanton (NOx)

Tunszurumsunlug Tag NOx azeglugu NO NO, uag N,O Ssn91nnalnnis
wrlvdifunnsnedu msan NOx vildlagldmmidemdsufiufifinsauaueinely
19w WieliAnm T ndiuuunateduneu (Multi Stage Firing) wion1swlndliaeld
pendlauUiuumudanes tiuieanuaznszarsgumaiilunisiilng dsnnsin
FomdeeuiiugeIs Multi Stage Firing anaviliAndldsnelumaguanasiigesn
QNLﬁmmﬂmmﬁﬂﬂzgmmfmé’umﬂ wardinisansou nslémadia SCR ilon1sv1dn
NOx 9nmsknlnsifinsldauluvateussine Wy guu uazanigowini Wudu lag
91fuNITUIUNIINTIANTUVRY NO, Auenlulleviseyisy uazduselfisen 1wu lany

sonled Amusgamngiliegszning 170 uar 510°C UszanSamlunsidadamesves
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wafla SCR Tusgiugamgiines Flue gas asAusznaudamosluidomasdiuiu dndau
Y99 NH; Aig NO, Asiduduues NOx  anuiiawesing wazaniziisssufizen lny
wadlndansaanuiinas NOx asléd 75-86% uenaniliaidninaiafe Selective non
catalytic reduction (SNCR) dunisifiuinarnmeada SCR Tngnsifiunisiwigausunis
Fuuenlaidevdogdslutispumaiinmeuinadururesnun wosluiovienioay
¥ufAzeniu NOx lu Flue gas vhliamfuwlulnsiau Meansueulaeanles uas

Uszansn nveanatin SNCR  JupguaunndNaNansial NNSNANNUBE19N09Y89

Y 9 Y

aaa IS

IS o (% 1 a1 2
@13ANNY Flue gas L']a'ﬂUﬂquﬂUQﬂiﬁﬂ“UE]\‘iﬂ'ﬁLﬂll dnaluanseine NOx khasyUsuie

) I3 & a A 31
FaasluanUseNauva LTI aNaIn WAL

4. iwesueulaeenlen (CO,)

¢ I3 ¢ Y] & a a v & A a Yt a &
ﬂqi‘UQULﬂuaﬁﬂﬂigﬂaUﬁaﬂiuLSUE]LWﬁQﬂTU‘Wu @QHULNaLﬂ@ﬂqﬁLNqIWNQQLﬂﬂLUu

frg CO, TusanUugn1SIENSIY Wawmdaaududadunvrawioindseadand

[

adUsEnaUASUBUINATIan AluimuusdAglunsldgemisuiulueuaniue

et

funsanseRunsUaseing CO, Ba3sn1suilsiinaulaniande n15vi1 Carbon capture
and storage (CCS)
Wnsn1slunisaning CO, datnlummalulad CCS lagansusueiagniuneu
a o Vo & P | ' 32 ax . o
WIOMRINNTN LT iNaLen Y CO, nuNANULNaIUaBY”~ 15 Pre-combustion 1Ny
\AetoeiunszuIunTs Gasification wu walulad IGCC Fadusyuuiigneenuuuliivag
lun1sdufing CO, anfiwduasiznnglumunsainowazansiudueinia wWevinnis
w1 lusl AatusEuU IGC d9SUID Post-combustion n153uftg CO, aN@ENanNsEUIUANT
I d‘ (24 24 dl ! v ! ldgj o ¥
MINEAMAENIBAL Iiekening CO, InfinaHunTri g seuumaiionaunluly

ulatunsusuusslsaliinenismuiunily wagenaasiluldlatumealulagnig

' '
o w A A [y o

wlndiendandseunuudue sgrslsinuszuuninandedfivednnna Aefiannumue
USuauineg CO, axta0a19 danadatindudesivrualiusunauiieiiuinnedaaztin
19 wana NN Flue gas Hansuwdowdus yilviussansamlunisgadufing CO,

anas dnutlunaluladniadenfis Oxy-combustion Aon1sludidoinasa uiulng

> United States Department of Labor, “Chapter 4: Collecting and Disposing of Dust”, 2016
% Telestack Limited, “Ship Loading and Unloading: Maximum Flexibility and Mobility”, Dry Bulk and Special Cargo Handling,
Northern Ireland, 2016
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n1sldeandiauuiansluusuiauiniaeansiufiig CO, MyuigunauuInioul
nszuunsiiavdeliing CO, gniulnenisAIukiualei

wad9a1nn199uA1Y CO, (Capture) halazdosiinisatdunisiAuin

) o

(Sequestration) lagn1sm3slinsendnlaenisilsasaunsesuinavlulddarslunisndn

'
v A [ o a 1

Wy Tudsswransgosnifiaidenddydnidunisegisnoiiion ienandliiuds

o

anudululalunisiiuin i lutuiuldveia wazfnwInansenuisersIaulasnsny
USLANTA M ANUSURATOU Larn158eusure9Usenvy @1dsnisiinaunie CO, LU

| a o o @ A v A ¢ ° v ]y a a ¢
“U’JEﬂummamummﬂuwmiuiaEJ‘V]l@i‘Uﬂ’]iWQﬁ]ULLazu’mﬂﬂjamﬂﬂ’J’N?J?’NI‘IJL“ZNW’]iU“UEI

' '
= o a A

Nansgoni Weiunswanidulaefannisyaanzusiniu lnamalulagiidunisih

finy CO, dnLtludavaungiu yilnatinisuaaundiulamuuniu Tuussinaansgewsnd
159UMAELANETEUU IGCC Turudnurefig CO, noaanisaslasunalselasinig

wiswghandAgyannIsinaufing CO, ulglunisiiuysununisuanungiy

5. NM3IANTUNFLVDIQRAANNTTY
H o A a a & a ' a < T A &
dndgimnnainnanssuidernasaiudululssauduidinduideuannans

Talnsansuau wanlulienaziadu a1snileanaulussrusenau NA WNADBRUNSE way

[

lepaulaveniin FakwimslunsdnnisunannseuIunIsaanain
- dmstesdunisiilnavesvesailaenisnivasunazingesnwidnny

WoLNAINTUAULAE TEUUIUAE RS SAuBanudy 1152 wazaaiduldle

9

A &
1inssilua

- daswSeuszuuAvdliiiganaieliaiuisatidindvunldingdly

'
a

ASTUIUNTHALLINDLEEINTISULU aUNUTZUULNNGD

a o

- PaNLUULaznaaseszuuvITat  sLasNundnAvsaddsdunsiolae

[% (%
1Y o

nuihzsesiimsdesiulilvfansiiduvesivuileudigvuiuuazdu
uladuy

= & 4 a b s & 1

- wlsunsluiiundsznevianssy Waiunsaugnidinduleunaslyl

1%

Yuwdeunniu wagldunuauaunisiilva dnisdudunisianniug

e _

1%
Y]

SrUuUNUAUN

[

YBNANNUTILUDNINAUALRNILEINSTUNITIANITUNFYUNNUTELAN 8N FHIBEI4

v

famaluil
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- aseiluifilnanszuutitatieasveulnoenlesves Gasification
Fowinfusiusiuliluessunetuuulauazndainnseaudideavii
naulUSlodalalunssuiunis

- dhieneedudiiflansusznevlelasaisueunazansitesndiau iy
29AUSENOU LU LOANDEREa WagNIABUYISY SINTININALAY ABIUINAUNT
yudeldlussuudnads

- nsawavansinnseuaInduney Demineralized water #ewin1sUSy
anmilidunansieulassivaslussuuthdmi

- i AenTEUUREs et are1ANITUNEANLS aud Nl Eunaulaay

v v
a o [

9 Undundiarsdrmineadwuavseansiuusslulfisenaionassaes

yinsuSuan nmseunUmtussuuUUnineulaseiia

goj d' dgl’ 6 a ] ’.f CYJ
- ddudeuanslalasaisusuannianssuyinauasenluls ey Wiy

wazlaneninfsiluaainfanssuaesrinnistrvaluszuuiivaunge

6.1.7 NSNS NTDLNEINIURAY
v & a A avy o v ] a v N v
Wndeasauiunlandannswilel wuadu 2 Ussinnde ey (fly ash) danwaglieay
gnanfisinseiu daudmiln (bottom ash) aganasunanvdeleul
Uagueusnmdndnasedundndniilivends wazdnsuilldussloviuazadaygaaiiule
a o 1 a =) & a a 6V 1 1 a [ £ %
wnuiagdluilanay wu Telulsesnundayudiuud gaamnssunandguien nsneasiesiaauy 1ludy

nsvuduinaeefesangnesnwuuiievudtuula Wedesiunissimaunazilanseany

nsldgamdsauiiuniaunmgsdisanUsunvesdenaziintunas daiindseansainly
NsNaRTINRAUANAT YeanAnlveudeiinduatnsoanadldlaenisiiumalulagnisknludlile
pg195UsAnSn 1 wagnisad e lviiuveadenlidunsy aunsadnlulduselesdsela wu T

a

wiiniuiuszanunreuninlunstugudguiaun nenistdiduingavlunmsndayuduudvesauausi
guluouu M luTaniulasease wsesiuduenssaeeyimiai Tdnnussuiuesuenaeyinmiai
raiddlassasaziguluauukarmsldnudug uagldidnasslunumilaswaiiiaedyiandimn

Uatlwau diuvesderiinduniedosgniniuwasininetisgnies eannanssnunedaingen
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6.2 MInliufanssuamasauiuvesanavnssululszmalneg

mﬂ%l%mwﬁqdmﬁuiuqmammamhq6‘] vasUsznalnednlngifumsididemasduiuan
Mnslsemmiennidemasuiuinanldlulssndlifiomenenugosnsldom nstdny
AuannANU T AU NITVUENNEIUTIAUNIS D ué’amﬂﬁy'uﬁ]sﬁﬂ'ﬁﬁﬂLﬁemwihgimuﬂaﬂl,ﬁumuﬁut,l,az
noapyuddaludgnainnssusingg laun anavnssuluih anamnssuauou enamnssuwlsy

lﬂ’l a
NRIYIIBN

L%aLwﬁamuﬁuﬁﬁﬂLsﬁmﬂsﬁuﬂizmm*flul,%aLwaqmuﬁuﬁmﬁﬁauazsﬁ’uﬁmﬁ Tagaduamasnnu

Y

a o ¥

uauA NG YndnanainUszinaosamsidonazdulaiieiieldiludenddugnainnssundaliliiuin

)

)

a

= [ LY ! a v & a ! a & S A a o v
Nan AnLUUARAIUUTENIN 75% “UEN‘UiiﬂﬂJﬂ’]ﬂGUL“UEJLW@\‘IO’]U‘WHWQW&IWVNWN&G]L’EJ\‘ILLaS'H’]L‘U'] Ia3UN

q
<

Jumslédemdsauiulugramnssuduud Andudadiudssana 18 81 20% aaaminssuiildniio
Wy nszatw lues 0w lavie (ludu AncdudadiuldiAu 5% diugeatnnssudug lawn
gnamnIsuwlsgliemdsauiulaendnduaulan weldlugnamnssundamanuazimanndt Aadu

L ! I a dl ¥ o d‘l a U a ! ! 33
dnauladiiu 1% ‘\]’]ﬂ‘g‘ﬂﬁ/l 6.15 LL?HNLﬁu‘Vl’Nﬂ’]iu’]L“U'E]LW@QGWNWULLW@%U?%Lﬂ%lﬂi‘iﬁuqmﬂ'mﬂﬁ'ﬁm@’]\‘i6]

Vmdanszualith

W

azs -

1 lugammnssy LEGRERERH]

ioHAALTY wIALED
tionanu1s oY

uauns lae
|

BIUHUYUAMN NG
: 5

(high rank coal)

T INaMn 13 00 1 1A= N 11330 HU0 30 11 18

= o & a 1 a i 34
JUN 6.14 mahwermAsiuiiulldlugnaivnssusingg

* ganduduasunsaeuinemansuasinalulad (we. 2557)
* M.R. Susta, L. Peter, S.B. Mat, “Biomass Energy Utilization & Environment Protection - Commercial Reality and Outlook”, Power-Gen Asia, 2003
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a 1 a

gramnssuflfidemantomasduiuresssmelnsansadauvanguldiduaualng) @indd
90 Lng ) TUIANAS (10-90 WingTnd) wazaunain (oendn 10 wng¥ng) Ysananisléidemaadi
fud wel. 2557 Hademdsuiiuiiduasdemdsuiuluuseme Tnsgnannssundaluihveanis
nlihdendn uazdudalninonyy axdugnainnssuiifinisldifemdsdufiugedian sesasuniy
gamnssulniisedes wazngulssnuniedivuielvg wazgnramnssuvuiainasdundudly

g a a v 5 ¥ a A 35
Foudaauiulugnamnssundeinvwindnuazanamnssuwlsguidainaauiu
6.2.1 guavnIsunanlniin

drusuduantunguanamnssundaliiiiluuszsmelng wiseendu 3 nau laun mslwirne
HanuvisUsEInelne (Electricity Generating Authority of Thailand: EGAT) nauuiemguantnfienuy
(Independent Power Producers: IPPs) LLazﬂ?jﬂJU%ﬁmgNamlWﬁﬁwsjaa (Small Power Producers:
SPPs)

fogslsdlwiih BLCP  Tuuszmalveidulsslifihmdsamdou udaslsasznaulufeoinios
ﬁ?Lﬁﬂiaﬁwmﬂiwaj 1 1p30¢ 1uwida Sub-critical single drum force circulation Wag Balance draft
type LmVLMﬂéhsJL%@Lwaﬂﬁ’luﬁuﬁgﬂumias (Pulverized coal) finss Electrostatic precipitator Lilor14
{1l UAYTYUU Sea Water FGD Lilev1iinfine SO, wazanu3unas NOx Tnsnnsangamniivenisiunluii
AIUANMSIAN NOX fegunsaiinge1nALUY Separate over fire air WAYSCR d1n3UgRANMNTIUNER
Ifhauelngesivindelulsdin Serududomautomdsduiuaunsaveniisuruasdndeos
Homdseufiugladlwildognsazenn nednidemdatomasduivinulelaluselaamonudndosdy
szuulaludianunoandomndsduiu Tussninanisdndssasinisdanuiniiionuauu Vinaaunes
Howdstufiudnmsfesesiunsfuauuazyilufudy HOPE Tdnaudomdsduiiu wasdisisdutian
aunesdeimdsiuiiufievluteuldlv dudndemdsuiuiifnnnmsunlndiazgnandesly
THlugnamnssudu wu Hludums’ uazaudeadte’ lsdlwihuialngdeegluniuauauves nam,

fimshenulssiiunansenunedannges (EIA) Suwmndjiantegua lirsenulym

* mslnitdhendnuviesemdlng (n.e. 2552)
36 aov a aa & o o
UIENULDaNE W15 91NH (W.A. 2553)
% 158157983 (WA, 2559)
* http://maemoh.egat.com/index_maemoh/index.php?content=sara&topic=2
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6.2.2 RREMNTIUNANYUTLUIUA

a

anavnssundnyuduudilugnavnssundnsldwemdadudiunn Jadeundenuunly
Town  Wrhnen  IWanAudamaseuiy  Awsssurd  Wudu Tunszuiunisuandiuunaziinisin
dy a 1 a VN~ 1 Y] d" v (v a = 3 O‘J
WormasauAuin I Juuramasanu Wewinaen1sndsuaslunszsuiumsnaaduug Tneniluwim
Mmraeendsuiuluguuuuvemeldussan 450 nSuvasiaindsauiiusen1snanTuud 900
n5u Tunswdamasanuiuiiendnnsehaliinasdndnd uendeannniswn by ewn 1nun wazwan

dl o d'd 6 a = v £ v a U o o 6V

aoy Faaunsathluwnunduudluansunsn  srudswensulundadunarBuduainuuIunISAIannNe
) & % Y g o a ~ 239 ax a =~ =
Faleslasenleanieanuinseuduieisaansadluldlunisudaneuninld Ien1sndnyudiuund 2
WuUA® WuULlen (Wet process) Wagluuwiie (Dry process)

Tunsrdayudwuduuulenliduitenludegiu WeswnsedddiramasUsunaunnlunisuds
Yullanazdaldnsinisudnidailisununisndngs Tuvaeiinisndayudwudwuuwislidestdinly

a =

[ [ 1 [V a I dy a [ aa EY) 1 1
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