Appendix2.5-1 Presentation Handout for 1% Year of Training Course in Japan (Boiler
Registration System)
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XUNX THEEXKINEX

xouog dealee THeEEXWEX HuuMLKeldenw
Jiasourool ‘uelrdAg HedAQ xun HIATAAHXAAE

HI9dAA HiI9Llrede? WeH HI9LoX deleegHEBLIK-

HI9TAAHXAAE

‘eHueqg XuAAas eeleuumxe UnA xAAe

luelamme €EHE

HiqLUeeuex  Hiqluededr WeH QOv)

THeexmex  HiaLox  deleegHeeuUL

THEEXNEX HIGOUA LIOJHO
9H Walomd HumuelldAg
HeouAAkledex THeexwex

HI9L0X deleegHeeu £

deele neLrerAA
oeellrerxde
eeleumxke

UMA  HUMOBHEMNG

deeurel xo1r0g umg IMnMnaLond HumurelLdAg 1I9HXAAE THeexwex HUMILAH HodQ /9

quAAX nexAL

LreuAfdo
elHedey

xeUuAA10AL LreHed Hundeguel Hiaudnxog

XeUhdUAAX HOIUOQ MELLIIEEH  IEEXINEX ‘eelneg nAixedAx THAT HiIadeely .

Wex 19Hoonuodo  HUMLMKMH Houo Teldn | dA noimnadotd aH umke XeuAAxiedex quAAX

nxdeeuel xeueeinex 0oHhdo xedTawe | hage deeuelr xeuAAdAAQ siqui’duxog | mexAL  Hiadeely .
deeuer HumtoAAdeaoAA xe hieuAAdduxog | HiIadeeie 49H  eeaeg wuAleedeld | QuAAX nexAL MMHeeUeHA quAAX
‘xeuunmnided HeunnhzadA ooourdmxog | HoFlodogouwog dooloofo  wedAx | HiGuTueg XOUeeUeH | nexAL xeuunnideo
Hadeele TeTAMuAAX wuexAL wuunHeelueHA | ‘nwedA? xeuAbkiedex MNUAAX | THURdO uelneq e HeuunhadA
Hiau’Meg xeueeueH THUhdO 4auelneq | wudee h uudex eeimeg TAMUAAX | AuUAAX nexAL xeueelnex ooourduxog
‘auAAx mexAL xeueelwex JigHhdo queiveq | xdeed  TagAx  HI9OUA  UOJHO JigHhdo queleg e Hiadeely e
deewrel xeurAAZdAg 1HURKdO HUAE xde ‘auhly/e

Leeg

eexwex elde xeae Tumeer

HUWleeHe Hiau¥dnxog HiIadeely
1ox deLeegHEBL L HIGOU A LIOIHON

oUA LIOIHO

OUA HOUK

xeuAAZdAg Joonuroriol HuMuelLdAQ I9HXAAE HiIqLlureelrex Hiqlureder weH

3-353



XeLume
Tde

I9HXAAE Hiqlreeuex HuexAL ‘auAfidAo Teer

IMnMhAX  19HUO xeudueg THuhdO
X ‘auAhidAo  Hiauodosouog wmxHed3 -

XeloAL IOWL10L 186261 HUNILAH
Hodo JumiHedex

UMHEEXEX unoxdoroL

dAg umx DHeelumnuerdAo LueidAy -
XOLI0g NELNSLOND
HunuelldAg HeorleH HIQTAAHXAAE HIGdAA

HialLrede? wWeH HI9LOX deleegHeeUA -

UexAh 9H XOIU0Q UWMG IUMNSLOUD
oeeHTAA
X0JU0Q WUNQG JOOTLIOLIOL HIGLLIBHBX

HeoIeH Hunuel1dAg
TedAAHXAAe HiaLUeeuex Haluredel
WeH Hialox deLeegHeeug Tanp
‘WOl eelyeg uAleeimmx  LueLrLex
‘we1rdAg eeluedAo HumdeH Heowmx
Duefyeg Hiaireuwmme “kwedeexel
JOHOL  ‘lUELhEHU
HI9ZAAHXAAe

1MhIA® HUMdeL HOL0g HUMEAX eelneg

HUNIOLUOHXB1

Hiqlueder? WeH

xeuimme  Foiox  deLeegHeeuf

ueldAx 1eeHe haouUOQ eeliveg

Xeuuwmxe HelHeX deeleeleLraes

HUAe elde umkeldenw oee

-dece | HialueuAAnuxog LueLiMmy

I9HXAAS Hi9LUeBeLRY ‘oeLLrex
HumkwerAAiveq HUNdBHBXH|/]
esadex I9HEegLe Hunhlednxee

HUNLIELIOUUH TeTAAHXAAE HiaLLreeLrex
HiaLLede? weH veluelldAg TueLhwe

HAMUELOUNH  "eHUEQ  kenAudex
HeudAAIuAL ke HUMILAH
HodOo HOWOQ HUMEAX JeelunhLnA

xouog NnAxouog dealee

(auAAx

nexAL xeunnideo
ooouduxog
Hiadeely)
"XO0LIOL
JiqteunAndex
1edAA

HEXeH

leduAAuel

Jiaurduxox
Tuotfromnxol
HeDOAA woduxoyx

‘Xeueelnex JNMNTHEW

UAAde HunZeidn
Zde “SkeunwedAx
xagel LLIBHBX
TelreuAidelurs
HI9oM’og
hleuALZduxog
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Fuorduxog Hiadeely

"OHLI0Q

9H 2eHA adAAo  uexAn(ideadAA
xe HuUdAAOD  esAlHEUB)  LUBHEBX
xugeL 1degdAA xe hieuAArduxog
deeie qH oofirorior HuuuelrdAg
I9HXAAe eedeellk leel OHUOQ
NoOLKWOLIOg XeUAAxledex Ji9LLreHBX
xugelL 1degoAA xe hieuAAdduxog
deele ledee xAAe  HiALueeuex
Aoikg gOH 9H elteuuAlineg xerduA
I9Heeldvnxee J1eoeg dooHo011109
1e] JoohroLioL HunLrelLdAg
I9HXAAE ldeelel Heeleg
Hiqlueeuex deeutveqg HUMIEBHO

‘woi neriedAA
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JueLraes
xeuAAnuxog
UWHRAYX  WMhdE

XAAe HialLreeLrex
HeoA wuelveenr HuUbhAX xeuldAx njued L ‘¢
XAAE KM HIGLLrEBLIBX HBOA 2
XAAe Humdel Aoikg Humnodg -
xeuAliveg
eedel HialeunAndex xeuumnided HeumnadA
oeexeUlAAdhA eeueH dox THWRdO Queiveq -
Xeu'wAo JiaseurmdAL 1I9HoU Jornool
deguel HexeH I9Ho00duxXoX JuntoHew UAAde -
xeuAAmaex deewrel

Hunuewrouny/ | xeuAAdew Houoonool JeeiueHA  xdeeuel
eelduxee | A  xuAAdduxog  liadeele  THeelreHA
HI9LOX gA | HeoumhaumdeH xeueeueH THWhdO dueieg -
XOU0Q JeTeIMnX JeeiLreHA (A
HeoumhaundeH xeueeueH THWhdO dueiveg - oeedwmur Qg L1len deeHouAAkumm THoOOL
xel10A1 feirde’He10 deeHMm aH Jeexnex HAX aH LreuAfndee muAL weaose ‘AAum oee
HX0D XOS XON eeuveg xeriesex Ldeele - -;WQ| 9H negueL xeeuex) XAAE :eemuyk
9Ag Headeewex 9H oeelTen (rehixeH
HURAX 19HXAAE TUMVVIT Teeleg JterdieuhAAnuxoe | xerleddeem  HiQuTeh  HURAX  19HXAAL) ZALkweuAlineg
9H eedleuumke UMA denuAAx mexAL uMHhAX Wnhde | sknweuAAineg 19HXAAE hieldAA 1ordoL eeL xetfiedeewey
(auAAx nexAL
eleuuAiiveg (Lox deLleegHeeLIK) O A LIOJHOJ\ xeunnided oooutduxog Hiadeely) OUA HOUK
xenAndey eluifly LuretrAAe A
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Vhv

‘deeel/ IXINH/
HIGLLIBHBY

Hunkeldepy
HUNLIELIOUNH

FAAdohHooo0L
UnHOdAAH XeoAA oeeHoeudeseel FHumaeL
I9HUMEeW uelfee UM HowOQ ‘ledeL Luel ‘XEdUmX
THMXUed xuog JeiHAH 200HOdOH [THoodog ‘Xurex
THedeH 0dAAH oeeanAleerelfex TexeuAhie AALng o9Ag
HiqLreuAndos ‘1eLtHAH UMHOAAAH uneliexdvm HumdeH
Heotlsex deelHeHs xeiem AALAT ‘OHA  “yeum
Jefuelrex uveldee um 19HXAAE Humdel uude Hep

len

X€l hIUmIMm ‘Humew hieulhg ‘esdAlkner?
HeeAAL ‘hiBBIHAL ‘XAAE 19HONOY :eemuyK

(wrenxen xerierdeem eedAx den

‘xAAe) wnweuAhiveg hieloAA donHo200

JLEN X€EI
xAAe xeelem ueriesex JOX HUMILEHWE/ XAAe
XeeLem ueriesex 10X HiaLlueuAvdoe nelok]
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1eg HUWLe |

XeLULIBH Junxede nAg hdmxol
‘HeuAAnadex JumZAALueuAAeA Hum- auAAx xeuununideo
oooufduxog Hiadeely, 19HOUE ‘ AuAAX Xxeuuwnided
HeunnadA ooouduxog Hiadeely, HIGUOIHOW

eexnex elde Hianas ‘eehelAx xeuAAusmng
‘(¢ Lluedogeyx)  ideHelo HIGUT1BEY

xeuAAdigeH
naieumdAL  19Houy  leuAAtdew  liardetHelo

VYhV ‘IXINH HeouAAdelHeh  HUMILAH  Hodo  THukweuAAiveg ‘oHdeemaec LA JiaxeuAAdelus
JefuAAdelus Jordor eelA HeogeW oeeHeexwwex | Jordol eelh Heosed DEEHEEXKINEX JedAA xetdew
WeX Hoo1ooLli0L deeiderHelo HIQUTIsRY | WeX HooTloollol deerdeHeld Hiquisey | JididefHeld HIAUTIBEY
xeUAANUKUH
VhY | PnedAx ‘wedA? xeuAAxkiedex iumn— auAhx xeumnideo

‘1eg HUWULIO® |

oooufduxog Hiadeely, "BHUEQ IEH WELLIBHEBD 19-YRY

(1 Lredogey) dealee HUMIHeLMEL LIETI1ETE

1eQ HUNLIDe |

xeuAAdogoLrog LreHed
X616 XO00ll0L 9H lunudew xde xugel eleutdeem
‘LireHsXx  THMRdo xedmawe €exHumdeldn JeLAH
Hodo deenee xeuAAdo 1ueundee THUUAAX Tumeel
letfiueg uUenrleudeelesx uUefenw  xde  HUMILAH
HodQO Teeleg HeoTleee el eHge LUedeemaes xndeg

"lefeg
neleleutdeem xerierew wegeee HeunnradA
Furofromnxol xewhdee Houwog xudeg deeHum

JedAA
Xeueewew HeHleuyel
ynureefen xdeewreL

1-g0H uelueden HURAX 18|\ | THUUAAX nexAL un-xe | iumknerAlineg xAAe hieloAA 1ordoLr eeLf HumkweuAfineq
(auAAx nexAL
eleuuAiiveg (Lox deLleegHeeLIK) O A LIOJHOJ\ xeunnided oooutduxog Hiadeely) OUA HOUK
xenAndey eluifly LuretrAAe A
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letfueg wed/Ax xeldeld degfumm ‘xeumke

HAMOOUINOY  MOINHQ  HeouAAuxe  deenleduxeg

HuMuewrouny @A Hiauleeo  ‘adeege ‘U020

"OHLI0Q
MOLKWOLIOQ XeemAL Jiaxege eexwex eiade
veleleutdeem TuAL HUMXeLnnideo oeexedel
HuUxe Hew ‘xueg MAIxeUAATIeweH leexex
eedAx den HIAUo0 9H hieduxee HUMKAN
lox ¢

deeHouAAurang  1umidAA  xeueete|y

18Q HUMLIOB |
deeel HIauTeg
NoINHO
HUNLIELIOUNH

"IXINH

xeuAArden “xuAAdogourog

KUAAUKH mellrees HUMXKINOOLIOL quAAX

FeoAg Houog AuAAx uexAL Hiuumwe j, Hediwex

neideee. HIquUTeg noJtfiHO HUMLIELIOUNH

‘neLiedAA
xeTleTew Tunhiednxee Hialox AW Jiquitneg
HI9U00 eehledee Hiaxese Jeexwex eide
veleleutdeem wAde HeH TOA HIGUD0 gH

Teelre nhg xeex oufog hieuAArdmxog deely

ledAA xege eexnex
elde ToA HIaL0QO

1eQ HUNLDe |

xeUuAANumH twedAx ‘wedAr xeuAAsxiedex ium— auAAx

xeuuuideo oooufduxog Hiadeely, xedel Hetrleurieq

(¢ Luredogey)
elde HUMLLUIMKINEX ‘00L HEQTLIMA IUNLLIMKINEX

1eQ HUWLIDe |

xeledel
WOTOOL HUXeT ImnneeH UWHRAX HAX ‘ueteh HURAX
Hundoredgeur Hunioowo wAL nAixenuredAx skwedeexel
JeHeL Xeleg HUMLLIMKINEX HUhAX HOOg0oL0Q XenuedAx
Xnnx Lumkwex THeehelAx nAimoot oeeumk ¢ TexeeA
hae eemux deed HexAAe Qof| deeutmeg HuMioOTQ

"No.Lo9 xeuelrex
mAluelloA THeenelAX HUMUMXK € JHeUUel
‘HAT HUMLUMKWEX BQ  XMMX JUNLLIMKINEX
HuMnediHahHOY 1I9HeELA 4aH Teelle wuAg

xsex Ldeele Ji9omifog hieuAAdduxog deely

JedAA xumnx Lumknex

Liedeg HumiLdolL eeLL

eleuuAiiveg
xenAndey

(Lox deLeegHeeLf) O£ LIOJHO

(auAAx nexAL
xeunnided oooutduxog Hiadeely) OUA HOUK

eluifly

LuretrAAe A
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X016 X0.1uog neltireeH 1mnidAA ‘xde xesrem AAled
eexumHeedel HeouAAineg Teeleg HeOOAL TeTAAWdAXK

HOLIOQ lUeee HUMUAAX XOIIOQUOX WEHBW 9H €HE

‘neixde Xxuux Lurelurem aH
deet deces TAAmM THexAAe Houwog xetdeem

mnxele xeidel UeueeTew — XOTIOQLOX

oeeeelle NAQ Xeex ounbog hieuAAtduxog
hleduxee

deeie  gH HI9.LOX AN

XUnx Lreluem

HOLIOQ XeHJeuue |

Xn
19-VVE IXNH
Yhv

xege yeleederd tem
mmkiworog  xeuAdkiedex JiqieumdAL HI9OUA HOUK

ueemAL nexAL xeuAAniumH TeiderHelo
‘reemAL nexAL xoooloe dAL Jeeleuunke UMA
‘reemAL wuexAL Heowdeem JiaxeuAAdxueo
HeW ‘reemAL uexAL xeundee iuuluelraeLs |

1eg HUULe |

X0JL09
MELLLIEEH JIUMKNOLIOQ XBLIMIME IUUhAX  HUMLUWH

HOUO freidn Hep\ ‘eHUMEQ JEH KeLueHed I9-YRY

"NOLXKINOLIOQ XeeMmAL JI9X00010€

dAL aH eeleuumxe uuA  ‘xeuAAdxued
Heudesgoee llaxAAe TLroTLroMxoL HOOT100OLIOL
WKUAADRA

nAxe Houog THeW UAAde MWMHAX Heueellurem

aH  uA9Q roduxox  THMhdO

oeeHouAAdelus Heueede eedA  iumirdol

eelA wuAixenumH TeidetHeld HiQudisey

xeuAAuang

liadgeee ueemAL
xele oeeleuurAAiveg
I9Hee.l1duxee leoeg

eleuuAiiveg
xenAndey

(Lox deLeegHeeLf) O£ LIOJHO

(auAAx nexAL
xeunnided oooutduxog Hiadeely) OUA HOUK

eluifly

LuretrAAe A
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(xege UeHeo oee.leuuAliveg unxAg
xde uoluorioguox Houog Wwes 9Hhdo duelyeq)
“1ernAundex Lgxege AA1e HUMUAAX aH eHe

"‘no199 xetriednxee TauAAx nexAL
I9HeeleuLke UMA HUMAAAIOAA 19HeelUMXEN

Heeleg XoLog Xueg nAixeoledex
JandAx  wooriol wudee TmexAL  19HxAAe
unxAg LueuAudoe  xel1oAA  Heedumxel

xealtedex uA nanwdAy

xeuumke deeurel

xeuAnHel HeuAAxA tumireidn tde Houog eleurAAiveg

"NOL29 XeeLrAx
JiareunAndex 1edAA xeuel HexeH Jiaudnxox
h Heoneg MAIAAdAQ Teelle nAg xeex onog
HeouAAdhA

rodnxox ‘UOLO9 XeueL HexeH Jiauduxox

hleuAldnuxog deele TuexAL

He2oAA Huoruomxol HeduAAdhA  Lroduxox

Fodogxew oung ueadoe ‘OeH 4Awe UWMHAX

xeLuAAreL

VhYV ‘IXINH | “KIEH HuAXe ke DHelem WUHXE duhA eeiveg | OBBNUA 19HEEJEULMKE LUUA  HUMOSHENG HeXeH Jiauduxoy
Xy eefHelem Xeuxe THEEXWEX HI9OUA LOJHO ‘(y Lredogey) eHelueerAx
eexnex eide xeuAAdAAQ Ji9ufduxog Hiadeeldy | vellmmm TuUOTUOMXOL Hedhdee JiaueemAL
mexAL umHeexwex elde xege ToA HIGUD0
FAA1eruAhiveg xeuAAkiedex JiaiermdAL 1I9HOUK HeUAADUBA | Hew ‘niaidefHeld HiIQuisex Houwog degeeg
I9HLem xAg | nel— | auAAx Humdeguel HiQuTduxog Hiadeely , | veemAL HiqieuuAAiveg 19Heelduxee leoeg XEILUNT]
(auAAx nexAL
eleuuAiiveg (Lox deLleegHeeLIK) O A LIOJHOJ\ xeunnided oooutduxog Hiadeely) OUA HOUK
xenAndey eluifly LuretrAAe A
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0T

JIXINH
BXege

‘neleleutdeem xyueg oohuroLioL JetirAAiden

LUeHIAT “kuAAHBX deenes MMHRAX Wuhde ‘leuseg
oe’de aH Teelle nAg xeugeurel dooxouLdounm xAAS
‘deelhe

regeunedAx deexveg lefse edeemaee oeeHegue
HI9DKE  Huuhleduxeg ‘19 ueuseg  xeuAAnuxog
UMHRAX WUhdE HuuuewouuHy uedgoe deegel HiGine |
Hiqider Jedoeg HUMUEDUNH 9H Teelle MAQ xelugeuel
deexeudeaumnA xAAg ‘nAixueg LireuAAfinxoe HuAe xde

xoluo uedeemsee xouLdouwu Howog XeudesTuma

(¢,xeoe ung
eide MOLKWOAMXOL XMMX JI9LUBHEY) ‘MOLDQ
xveg HeoUuAAHBX JMMHAAL deelder Hiadeeld
Huuireuxde dewueWex HumkAp Deelle
XAAg

(Lew xeJ oonool

nhkg keusgeuel dooxoLLdounm

HiauTeh HuUhAX ‘dedAe wexdo HeouAAdex
mmhiAg 19HXAAE) ‘Moldog xeae uedeemsaee
xAAe

denuerex

xeudeaLmA oeeldett Hiadeel

HuuniLreuxde HUMXKA Teelle

nAg xeugeuel deexeudesmmA xAAg

wedeemaes
xourdounm

HoLrog XeudeamiimA

1eg HUNLe |

xeuAAdogoLrog LreHed

xeuAAkiedex HeutAo JsiqieumdAl 19HOUE U He

"Jefeudee TelunH oee-KO9g
“Skerieuteg demuAAx adAAo mexAL I9HhdQO

ldefHelo
I9Hhdo HiIadeely

1eg HUWLe |

xeuAAdogoLrog LeHeo xoluwog
nelHelumkeldew HeonAndex uetAhoe xeuumided
oooul7dMxog I19HRdO quelneg ‘Uelreelnex duelneg
TerAAHxAAe

TAANHELD Heelumxen 19HeeuAr Teeleg leH LeHe)

Hi9lUeeuex Hilueded WeH Howog

‘0109 X1eg
nelnelAg HiaiueuAlieg HOUXOE UMHhAX
HoogoL0g HuMLKeldew xdeelrel HIGu7duxog
I9HhdO quelveg eetfeleurAAiveg aH teelle

nAkg xpex outog hieuAAdduxog deely

oohuollol HiqteuddurA
xeunmideo soourduxog
I9HRdO qurelneq

eleuuAiiveg
xenAndey

(Lox deLeegHeeLf) O£ LIOJHO

(auAAx nexAL

xeunnided oooutduxog Hiadeely) OUA HOUK

eluifly

LuretrAAe A
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1T

"leffyeg THesadex
Hiadeel UMHRAX WMhAE HIS-KXE9E 9H eHE "letfueg
velreuniHe Jedee unde Hew Teeleg JoToluUO

XeUWeHA unxAg 1edA Hiades HuUMTAAMWUI HISOOMNOM

"BHUEQ UBLUELNIHE LEW XE] HURLINXKE
HeofnAndex eelunhumA 19HXAAE ‘HURdAAHIE]
I9HXAAe  HiaiueuAundos  wmeldAL  Houog
HUWIHE ‘hNIOLOHXBL I9HXAAE Humidee d-z ‘|
HOLUOQ HuuueLrledee NeIdAL 9H XELINEHA

"OHOILUO XELUNEHA DeelAe

Hiqide Hiadeeld Humiueuxde dewuerex

Hi9LlUeluem Humgel HiaiueldAo eedetd qHoNedAo | HUMXKA THAX HeofHeL Teliueiurem
FaeL HiaLreldAd uMHhAX wuhde Tethumke deelde | xege XEUWEHA HUMIOLOHXSL I9HXAAS XEUWEHA
xoluog LirerAAeA dAAirem Jiaxyeg Jodolurog
LreuAAeA JeH  Jiaxueg HeoTledwex TH- LureldAo
xeuAAuumke xAAg, ¢ ueineg Heoge  XeUWEHA
X9U 19-YVE | XuAAdwex THeliueldAo HeoTleH JiaThumke 19HXAAE
VhYV | oofxoluo leelunnhdes Teeleqg JoToINO /SEXEH/ ‘nAixde xumx TeelLe nhieese
IXINH | veugeg xeuAAnnxog UMHRAX WWhAE HUMUELOUUH | XEUWEHA  Ji9ke  uuHeelumhumA  desoee dee.lesx
€EXEH | leelumndes  Humudeemaes  xeuAAuumke — XAAS | HOUOQ LUBHEX I9HEeleuUmke I19HXAAS HUMXde XeLLmxy
(auAAx nexAL
eleuuAiiveg (Lox deLleegHeeLIK) O A LIOJHOJ\ xeunnided oooutduxog Hiadeely) OUA HOUK

xenAndey

eluifly

LuretrAAe A
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Gl

Une 1eH neLlreHed 19-yRY (Heolewrleg
deeueemAL 1001 g HundTe 19H -gz HIaded deelAr 90
I9HO GOOZ HIATUeD 19H -KAXE L) JNedAD Hialuewanme
MMHXOL 19HXAAE HiALueeuey, ¢  wedADW xeudume
nhiuhoie ‘xewnkwedeexel l19xAAE HiqLueewex HeoA
eg HIadAK, ¢, auAAx xeueelwex queieq , ¢ quAAx
nexAL Hundegurel Hiadeely | - AuUAAX nexAL Hiadeely,

auAAx adALo
nexAL 19Hhdo quelneq ‘QuAAX nexAL Hi9ke
[qHeelumxe] ‘auAAx nexAL Humdsen HAnde
‘wretueg wuAiuhoie  Humdewuermey  ‘AuAAX
nexAL xeuununided oooudduxog Hiadeely

INOOLIOL
quAAx TeosAg ‘auAhx
NEXAL HUNLFELIDETH A

eleuuAiiveg
xenAndey

(Lox deLeegHeeLf) O£ LIOJHO

(auAAx nexAL
xeunnided oooutduxog Hiadeely) OUA HOUK

eluifly

LuretrAAe A

3 - 364



€l

deeurel HI9uUTALoe nAQ xetmwelrAL FoLox deLeegHeeLIL HIGOL K LIOJHO 1 hUYK
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Appendix2.5-2  Presentation Handout for 2" Year of Training Course in Japan (Part in Making
Environmental Administration for Air Pollution Control Planning)
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[22]-02

EpeHxun 3ynn

HuincnanuinH  araapbiH  6oxmpAaneir  BGyypyynax
YHA3CHMI XOPOO ePeHXNIA yaupanaraap xaHraa.
H3OTI 3oxuuyynanT XUiAHS.
HAYA  TenesnereeHun Tecnuir xapuyuaH
6onoscpyynHa.

Xyrauaa: 2012 oHebl |l ynimpan.

YHAacnan: AraapbliH Tyxan xyynb, HuncnanuinH araapeiH 6oxupgneir 6yypyynax
Tyxan xyynb, Araap 6oxupgyyncaHbl Tendepuind Tyxan xyynb, HUACNSNMIAH 3px 3yiH
GananbiH Tyxan xyynb

AraapbiH YaHapblH MOHUTOPWUHT

AYMA 6onoH HAYA xapuyuaH rynuaTraHa.
AraapblH YaHapblH erergnuunr Lyrnyynax

AraaprH YaHapblH XAMXKUNTUIAT TOITMOJIXYYJTXK,
AYH WNHXWITT33 XWX

Xyrauaa: 2012 oHbl Il ynupan.

YHa3acnan: OpyHbl araapblH YaHapblH CTaH4apT

4

3-370




[22]-02

AnrapnbiH 60auUT GananbIr TOrTOoOX

Araap 6oxmpayynax 6oaucbkiH anrapsibiH OypTran
Toonsoro xumx axneir AMMA, HAYA, AAHB-yya

AUC, YX3, lapuiiH 3yyx, xaHaH MUALLNH,
aBToMaLwuH, JLIC-nitH YHC3H caH rax maT

Xyrauaa: 2012 oHbl |l ynupan xyptan

YHAaacnan: Araap Goxupayynax ax yycBap OypT
Mepaeraex crtaHaapT 6artnaraaH rapcan.

baliranb opuMHj Y3YYJI3X HOJOO16X
OalJIbIH YHAJIID)

TapxanTblH 3arBapunanaap anrapfbliH 3X yyCB3p TyC
OYpUMAH XyBb X3MXK33r TOOLOONOX, CTaHgapTaac
AaBcaH ecenTt Tyc OypuiH Xampax Xypaar TOrtoox
axanbir AYMA xapuyuHa.

Xyrauaa: 2012 oHbl | ynupang 6arraax

YHaacnan: Araap 6oxupayynax ax yyCB3puiH TOO,
Ganpwunn, 38x yycB3p Tyc Oypaac rapy Oaliraa
Goxupayynary 604AMCbIH  X3aMXk33 OonoH 6ycapg
Wwaapanaratamn M34,33N3n
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XA3THHUH TOJIOB

AnrapnbiH MHBEHTOPLIr 6onoecpyynax, TapxanTbiH
3areapunanaap snrapnblH 3X yycBap Tyc OypwuiiH
XyBb  X3MX33r TOOLOOMOX, araapblH 4aHapblH
cTaHjapTaac pgaBcaH ecent Tyc OypuiiH Xxampax
xypaar Togopxonnox axnoir AMMA, HAYA xapuyuHa.

Xyrayaa: 2011 oHbl IV ynupanaac 2012 oHbl I
ynupan xypTan

YHpacnan: Araap 6oxupayynard 9x YyycBap TyC
OYypuiH CTaHLapTyyA

boasoro, aBpax apra XaM:k33T Cy AajK
TOHOPXOMJIIOX

Araap Ooxupayynax ax YYCBIpYYA34 aBax apra
xawmkasHui TO3Y Gonoecpyynax axnbir Xxonboraox
sam, Hwuncnanuind 30T, OpasM  LUMHXUNTI3HMIA
GonoH  mapraxnuinH  Ganryynnaryya — xamTpad
X3PIANKYYITHS.

/OUC, YX3, TIspuniH 3yyx, XaHaH MUALLKH,
aBTomawumH, ALIC-nitH YHC3H caH rax mat/

Xyrauaa: 2012 oHbl Il ynupan.

YHaacnan: HuiicnanuitH araapblH 6oxupanbir
Oyypyynax Tyxain xyynb, Oycag 6opnorbiH GapumTt
Buuryya.
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Huincnanuini araapbiH 60XMpAnbIr TacnaH 30rcoox
QXINbIH KAaNeHAapYnncaH Tenesneree

Xyrauaa
Anrunan 2011 2012
1I

11 v

Epenxmit  3yiin  (yaupaimara — 30XHOH
Gairyymanr )

AraapLIH JaHapbIH MOHUTOPUHI

SnrapasE 601Ut GAHUTEIT TOITOOX

Batirane opunHp y3YY13X HenmeewHiiH

GaliAIBIH YHAIII? XUHX

X3THIH TOI6B TONOPXOHIOX

Boanoro, aBax apra xamx33r 6010BCpyyIax

Hapuiiganncas Tenesereer 6aniyyaax

JIYTHDJIT

[a3px Teneenereer YnaaHbaatap xoTblH araapblH 60xnpanooc
xamraanax Teneeneree  6onoBcpyynaxas X3H  amap
YYPraTanrasp simap XyrauaaHg XWix B3 ragar yypar OporiLoOHbI
XyBaapb ra) onnrox 6ainHa.

OH3 TenesnereeHnn paryy TepunH ©OonoH TepunH 6Byc
Ganryynnaryyg xamTtpaH araapblH 6Goxupaneir 6yypyynax
Tenesnereer HapuneuunaH 6onoBCcpyynHa.

10
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Appendix2.5-3  Presentation Handout for 3™ Year of Training Course in Japan (Investigation of
Draft Air Pollution Control Measures)
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YnaaH6aatap XOTblH araap AaXb TOOCOHLIOpP
(PM-10), xyxapnar xun (SO,)-H 6oxuppon -
XanaanTbIH 3yyxHbl Xasirgan yTaaHbl 6oxuppon

Bonoscpyyn- | 2012 oHbl 12 gyraap capbiH 20-Hbl egep
caH OrHoo

Xysunbap 5

lyruatrary Hwuiicnanuiii araapbiH 6oxvpanbir Gyypyynax apra
X3MX3HWIA caHan

Y. BatcainxaH, H. Bonaxyy, B. Qnux6asp,

H. WnHa-Oprun, L. Hampasaa, A. Liaanun

L V1

B. TynramacaH acyyarnblH ©€HOerumH
campan

e YnaaHbaaTap xoToA XyWTHUM ynupang araap aaxb SO,
6ornoH PM-10-biH aryymamx [AdynaaHbl  ynupanTtan
xapbluyynaxag apc uxacgar. 2011 oHbl  Ganpgnaap
OBNUINH yNuUpans NX3BYIdH 9P XOPOOIONooC YyA3MTaN
SO, 6onoH PM-10-biH XOHOTWIAH AyHA@X XaMrWiAH WX

aryynamx ctangaprtaac 20-25 gaxuH gaBscaH 6aiHa.
e ViMa eBNUiH ynupang rap Xopoororiooc snrapy

6yn

SO, 6onoH PM-10-bIH xamxaar 6yypyynax, Tyxannb6an,
HaMm  gapanTblH  3yyx Oypaac sanrapax  [A33px
Y3YYN3INTYYAWNAH X3MK33r CTaHAAPTbIH TYBLUMHA XYPrax

Wwaapanarartai G6aiiHa.

L V1

B. TynrampgcaH acyyanblH ©HOOrumH
banpgan
So, PM-10

P10

ool [—oteu-os)

©BnuitH ynupang rap xopoonon opunmg SO, 6onoH PM-10-biH aryynamx
VX3HX ©[1ep CTaHAaPTbIH TYBLUHI3C XaTapAar 6aiHa.

(YnaaH wyramaap xapyynas)

CLEM 01- yiingsapwiiH yypar opyum, CLEM 05 - rap xopoornon op4yum
CLEM 02- aBTO3aM Opyum CLEM 07- yinasapwiiH Ayypar opumm
CLEM 04- opoH cyyuHbl xopoorion opuum  CLEM 08- ancnaracaH rasapt

oy YB xoTooc ~ 15kmM-T

v

C. X3pankyynax apra X3aMX33HUN caHanbIr
cyanax - 1

HAYA Hb AYMA, LWYTUC-UAH IpyuMM XYYHUW

nx

CypryynuinH npodpeccopblH 6arbiH caHanbir Tycrax, 400pX

YWAN axunnaraar 30xXvuyynaH rynuaTraHa.

1. HAYA - xanaanTblH 3yyxHbl Xxasrgan yTaaHbl
6oxvpanbir Garacrax Tamaap X3papKyynax apra

XAMXKIIHUI caHanyyabir rapraHa.

2. HAYA - xanaanTblH 3yyxHbl Xasdrgan yTaaHbl

ANrapsblH XaMXUITUIAT caHan Tyc Gypa XuUiHa.

3. UWYOWr - caHan Tyc 6ypasp xanaanTtblH 3yyxHaac
anrapy 6y araapbiH 6oxvpgon yycrard 6oamcyyabiH

ANrapnblH X3aMX33r TOOL00HO.

L V1

C. X3panKyynax apra XxaMmx33HU1 caHanbIr
cyanax - 2

4. UYOWr - cavan Tyc 6ypa xanaanTbliH 3yyxHaac
anrapy Oy araap 6oxupgyynax 6oamc Tyc OGypuiiH
araapblH YaHapT Hemneenex TapxanTbiH TOOLIOOr XMIAHA.

5. YB XOTblH 3axuparyMiH axmnblH anbaHbl
WHxeHepuitH GalryynamXxuiH XanTac - caHan Tyc
OYpUiiH ypbauMCaH TOCBUAH TOOLIOO, X3P3ANKYYNaxXas
LWaapaargax xyralaar TOOLOOMOH rapraHa.

V18
@)

C. X3pankyynax apra XxaMmx33HU1 caHanbIr
cyanax - 3

6. HAYA - sanrapnbir GyypantbiH X3MXa33, Luaapaargax 3appan,
X3P3NKYYNax xyrauaa 39par y3yynanTyyauir YHA3CNaH caHan Tyc 6ypT

XapbLyynant XMnHa.

Apra xoseoonii sapgan PM-10-im Apra xoMkommii Apra xavEoommii 3apaan Apra ok PM-10-s111 Gyyparsist

Gyypantuin oMHO G0N X0iiH0 GaiiryynasKsin XM LToHH Tyrama

onxen Xavruiin ow10p AN Xyra) sapuyyaria i
(tontain) aryynasuiin sximap (Tecoonon) aapaan
oopuoaT pri?

1 VX3 56338  3371-600 8,440,000,000F W 1,498,008
ToOpyY AT (21495,000,000) (=188,000)
2. VX3 wikon yne 81350 33711104 428,000,008 i 53,000%
Gaprs cyypuryyrr (2125,200,000) (=13,100)
3 Topuiin syyxin 50743 59.10-160 16,930,000,000F 3,336,000
opona YX3-aap xanaart =996,000,000) 10 —\106.
e ¢ (=1196,000)
4 UUC-Bun 2,94351 937331 92,000,000,000F
To0cpyyican cHeTeNe (=15,412,000,000) 20 1,042,008
T p— (=161,000)
aoputox
5: Yneon canraac 95345  17.30-346 223,140,000% 78,0008
Xulicox opoOHo0E (=\13,130,000) 3 =\4,
XaMraaJax Xairaa Xaair (BRETE)
6: VX311 MNS-s11 12111 3371184 oF
CTaHIAPT MOpAOIT AAHB-LiH 3apag (\0)
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C. X3parkyynax apra XaMm>X33HUW caHasnbIr E
cyanax - 4 H

Apta ssmemasnnit sapaan (1)

C. X3pankKyysiax apra XaMX33HUN caHanbIr
cyanax -5 H

7. HAYA - caHan Tyc 6ypuitH xapbLyyncaH cyganraaHbl yp
AyHr  YB  XxOTblH  yAnaBapnan, 3KomoruiH  acyygan
xapwyucaH 3acar faprelH  Oproryvg — TaHWMLyymnx,
Huiicnanuitn VpragniniH TeneenerygunH Xypnaap opyyrx
LUMNOBIPNYYIHA.

L V1

C. X3apankyynax apra XaMX33HUWA caHanbIr E
cyanax - 3ypar H

C. X3p3anKyynax apra XaMX33HWUW caHanbIr cyp.na)i.
XapanKyynax apra XamMmX33HuWi caHanyyn  °©

e XamnaanTblH 3yyXHyyAbIr TOBNOPYYax

e YTaaHbl XUIH LWYYATYYp TaBuUx

e TeBMOPCOH xanaanTbiH cucTema Xonoox
e 3yyxHbl TEXHOMOMMII camkpyynax

o TyYNWHWIA YaHapbIr canxpyynax

o XUMH BOMOH LAaxunraaH xanaantaz WWMKYYnax
33par

L V1

10

Apra X3amMXK33r X3pankyynax
“YypbIH XxanaanTtbiH 3yyXHYyAbIlr TOBNepyynax” apra
X3MXK33HUIM CaHan COHrorAcoH TOXMONAONA Aapaax apraap
X3PIANKYYIHI.

e Yb xoTbIH BasH3ypx OyyprunH HyTar 43BCrapumnH
araap [Jdaxb TOOCOHLOpP, XYX3pnar  XWiH
6oxvppon (Ham AapanTbiH 3yyxHaac YYCanTaw)
6yypHa: Taamar 3arsapynanaap 60-80%

e YnaaH6GaaTtap XOTbIH 3yyH X3car Gytoy basHaypx
OYYpruiH  HyTar pascrapT Oavipnax 6Gaiiraa
xanaantelH 170 opyum xanaanTbiH  3yyxbir
TEBMOPCOH AynaaHbl CTaHLaap Comnmx

L V1

11

Apra XxaMmxa3Hum XapankunTt- 1

- YOupdax 6alicyynnaza: XA (OpuuM Xy4yHun siam)-

yavpAaH 30xXvoH baviryynax

- Xammpaay 6alicyynnazyyo.

e BOHXA (Baitranb opYMH, HOFOOH XONKMUIAH silaM) — YCHbI
HEBLMIH acyyanbIr Wniiaax, G6anranb opunHa Heneenex
6ananbiH HAPUABYMIICAH YHINTA3 XUAMTaX

e I3XA (DAMNH 3acrMnH XenknuniH slaM) - XePeHMUMH 3X
YYCB3PUIT LWNRA3X

e ABBYX (AraapblH 6Goxupanbir 6yypyynax YHOSCHWIA
X0POO0) — Liar YeuH acyyanbir wyypxan 30xuuyynax

L V1

12
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Apra XxaMmx3a3HU1 X3pankunT- 2

e H3OTI (HwicnanuinH 3acar paprblH TaMmrbiH rasap) —
AynaaHbl cTaHL, 6aviryynax raspbiH 6anpLunn, ann epxuiH
raspbir Yeneenex acyyasbir LMAAIX

e LIAYC (LlaxunraaH gamxyynax YHA3CHUA CyIx33) 60MoH
YBUTC (YB XOTbIH LaxunraaH Tyrasx CyJikaa) - 434 CTaHLU,
TYr39X CYIX33, XyBMapnax 6anryynampkuir LUMH33p 6ui
6onrox

e YBMC (Yb gynaaHbl Cymka3) — XOTbIH 3YYH X3CrMINH AynaaH
XaHramXWIH CYMXK3ar epreTrex, LWMHIYN3X, caibkpyynax,
LUMH33P LuyraM TaTax, AyfnaaHbl TeB LUyraMblH CXeMMIiH
©8pUNenTUIr XX

b, 114

13

Apra xaMmxX33HuM X3p3arkunT- 3

o IXXT (Opuum XYYHWUIA XONKMUIAH TeB) - 3axuanarduitH
XSHaNT TaBWX, CTAHLbIT XYMI33H aBax

e 3TA (3am T23BPWUMH SaM) - HYYPCHWUW TIIBIPMSNT,
TOMep 3aMblH OPreTrenunr LWNMnaax

e AYMA (AraapblH 4aHapblH M3praxnuinH anba) 60noH
HAYA (HuicnanuinH araapblH YaHapblH anba) —xasrgan
yTaaHbl AMrapfbiH XaMX33 Hb CTaHAapTblH TYBLUMHA
HUALSX Baliraa aCoXWIr Wwanrax, CTaHgapTaac XaTapcaH
TOXMONAONA CTaHAAPTbIH TYBLUMHI XaHrax Tanaap apra
X3AMXX33HUI calxpyynax caHan TaBux

b, 114

14

X3parkunTUH gapaax yp AYHA YHINras
XUNX

e AUMA, HAYA — xanaanTblH 3yyxHbl xasrgan
yTaaHg XAHanT LWWHXWAT3d XWX, AYrHanT
raprax

e HAYA — aHx TenesnecHu garyy xapankyyncoH
apra XamKadHUM yp AyHA Xaargan ytaadbl
ANrapnbiH Xamxkaa 6yypcaH 3CaXUNAr TOFTOOHO.

V18

15

Apra xamxaar camxpyynax

TenesnecHui paryy X3P3NKyyncaH apra
XOMXKI3HUI Yp AYHA Xaargan yTaaHbl snraprbiH
XaMX33 Oyypaarym Toxmongong HAYA Oycap
xamTpard Gawvryynnarbir youpaaH LantraaHbir
TOITOOHO.

LUanTraaHbir apunrax apra X3MX33HWUIA caHanbir
GonoBcpyynax,  COHrOX, WMnaBap  raprax,
X3P3NKYYNax YWN axunnaraaHbl gapaanan aa3sp
nypacaHTtan agun 6anHa.

V18

16

Xyynb 3pXx 3yWH yHA3cnan - 1

“AraapblH Tyxan” Xyyrb

“Opunm xy4Hun Tyxam” xyynb
“Bawnranb OpYUNHA Heneenex
YHIMT33HUIA TyXan” Xyyrb

"AraapblH  6OXVMpANbIH  TOMOOXOH CYypWH 93X
YYCB3paac araapT raprax 6oxvpayynax 6oamcbiH
36BLU66Peragex 4334 XaMXK33r TOrtoox” xxypam

6ananbiH

V18

17

Xyynb 3pX 3yWH yHA3CNan - 2

e MNS 4585:2007 AraapblH YaHap. TeXHUKUAH epeHXMn
Wwaapanara

e MNS 5457:2005 XanaantblH 6a r3puitH  3yyXHbl
sHOaHraap rapax YyTaaHbl Haiprnara pJaxo araap
6oxvpayynard 60OMCbIH - XYNU3X 4334 X3aMxk33 6a
X3MXUX apra

e MNS 6298:2011 “lUuHa pynaaHbl uaxunraaH cTaHL,
AynaaHbl CTaHUbIH SiHAAHraap araap MaHpang Xasx
yTaaHbl Halpnara gaxb araap 6Goxupgyynax 3apum
6oamCbIH 3eBLIGBPeraex A33 Xamxad 6a xamxux apra”

V18

18
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MNS 6298:2011

1-p XycH3rT. HyypcTeperyuiy Mcan, XyXpuiiH ncan a naraaMxui YHoHHIA
IOBWEBPOrAax 0330 XIMKID

3 1| Darpamxai yHe
Wy CO, mariu” | SO, saring P nari’)
1y (ar wu” TanGadiH xyH amer HarTpan 10 rynfion’
aac gasw Gyroy 1000 xynin’ — aac Dara Baikx xomsik 180 400 50
HyTar gascrap)
11 okt (Har kn’ TanSaie xyH ambi HAMTPan 10 wpHiod’- 300 500 200
aac Gara Gakix ancnaracan Gye HyTar)

2-p XyCcHarT-A30ThiH Henyya (NO,)-uiH 3eBlWe8peraex 433 XanMK3d

yyp W Goguc aryynant | NOX (e}
Vo 10% 1100
10% Wy <20% 650
Ven20% [ a5

¥/

19

Apra X3IMXK33r X3P3NKYYNax 30XUOH
GaunryynantbiH caHan °

[lynaaHbl CcTaHL Hb [0TOOA XSHaNTbiH ypam 6onoscpyynax,
Mepaex (xasrgan yTaaHbl ANraprblH - XsHaNT xuiix  Garaxaap
TOHOIMOX, X3MXWUNT XWIAX, X3MXUNTUAH [OYH M3O33r HIITraH
XsHaNTbIH Gairyynnarag raprax erex 3apruir 6artraacaH 6arHa)
TOOCOHLOp, XYXapnar XwiH aryynamxuir 6yypyynax ToHor
TOXOOPOMXWIAH X3BUIH axwunnaraar xaHrax Tyxail 3aaBapuunraa
6onoscpyynax

Xasirgan yHCH33C YYCax TOOCOHLOPbIH 6oxmpaneir 6yypyynax, aBax
apra XaMX33HWUN TeneBnenT Xuinx
Apra Xamxaar Xapankyynaxaj LluaapanaraTtaii 60MoBCOH XYYMH,
TOHOT TeXeepemxX, xonboraox 3apanbir Yb XoTbiH TeceBT xun byp
TycraHa.
OXA, BOHXA, H3OTIC xamTpaH axwunnax caHamx 6uuruir
GaviryynHa.

o~

® 20
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Appendix2.5-4  Presentation Handout on Symposium on 13th, June, 2012
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— Capacity Development Project (PN
: for s
JICA Air Pollution Control in Ulaanbaatar City

Project Symposium Invitation

“Capacity Development Project for Air Pollution Control in Ulaanbaatar City” is implemented by AQDCC
(Air Quality Department of the Capital City) in cooperation with JICA. JICA expert team is going to explain
project survey contents to Mongolian government officials, universities and donors, the contents are going to

be discussed in the symposium.

June 13", 2012 (Wed) 10 A.M. — 12 A.M.

Khangarid building, 14" floor conference room

Program
Title / Speaker Time
1. | Opening address: Mr. Batsaikhan (Deputy Director, AQDCC) 10:00-10:10
2 | Measurement Results of Exhaust Gas from Power Plant and HOB
Keynote Speech: Mr. Fukayama 10:10-10:30
(Team Leader / Air Pollution Control, JICA Expert team)
Discussion 10:30-11:00

3 | Emission Source Inventory of Air Pollutants and Simulation Results

Keynote Speech: Mr. Tabata 11:00-11:20
(Stationary Source Inventory / Simulation 1, JICA Expert team)
Discussion 11:20-11:50
4 | Closing address: Mr. Munkhtsog (Director, AQDCC) 11:50-12:00

Moreover, event of introduction our activity for the citizen is going to be held on the ground floor of
Khangarid building on the same day. We do hope you will come and see the event, if time allows.
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JICA

Capacity Development Project
for Air Pollution Control

in Ulaanbaatar City Mongolia

Stack Gas Measurements of

Power Plants and HOBs (Heat Only Boilers)

By Air Quality Department of the Capital City and
JICA Expert Team

Stack Gas Measurement

e Emission Standards for Power Plants, HOBs and Ger
stoves are stipulated by MNS (Mongolian National
Standards).

e Emission Standards for dust are stipulated, but status of
compliance was not fully confirmed because the
measurement of dust is technically difficult.

e Several staff members of Air Quality Department of the
Capital City (AQDCC) and the other related
organizations become able to implement the stack gas
measurement of dust by the technical cooperation
project, “Capacity Development Project for Air Pollution
Control in Ulaanbaatar City Mongolia”

Effect of Stack Gas Measurement

e Actual dust concentration can be measured
and enforcement of boiler regulation based
on scientific evidence becomes possible.

e Adding to this, new Boiler Registration and
Management System has launched and
regulation against the boilers which violate
the emission standards will be gradually
tightened.

Diagram of Sampling Outline

Sampling Part
Cylindrical Filter
Type |

Prevent gas leak from
sampling device!!

W

Before measurement, verify
no gas leak.

Gas Meter

Dehumidifier g
g
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e0oe e0oe
o000 o000
00 00
oo oo
[ 1] [ 1]
L d L d
31 Emission Standards for Dust 3
e Concentration from Power Plants e
(g/m3N, MNS5919:2008)
Pulverized Fluidized Bed | Stoker Type
Combustion | Combustion | Boiler
Boiler Boiler
- 420 ton/h 0.2 -
- 220 ton/h 10.8 -
- 75 ton/h 21.0 1.2 -
- 35ton/h 10.6 10.9
- 25ton/h - - -
- 10 ton/h - - 12.0
3 Emission Standards for Dust 3
see Concentration from HOBs and Ger stoves | ¢3¢

(g/m3N, MNS5457:2005)

HOB
0.8 -3.15 MW 0.3
HOB
- 0.8 MW 0.4
Ger Stove

2.5
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Present Evaluation

e Emission control equipment installed at the power
plants are effective, but the extent of pollutants
reductions are different by equipment types.
Electrostatic precipitators (ESP) installed at Power
Plant 4 are especially effective.

e Dust concentrations from HOBs are largely different
by boilers and by combustion situations of the same
boiler.

e More practical countermeasures become possible
by accumulating stack gas measurement results.

JICA Project Activities

1.

> w

Establishment of evaluation capability of air
pollution impact: emission inventory making, air
pollution simulation

Strengthening of emission regulation capability:
stack gas measurement

Strengthening of emission regulation capability:
boiler registration and management system
Instruction on air pollution control: enhancing air
pollution countermeasures

Strengthening air pollution administration: air
pollution control recommendations, cooperation
with related organizations and donors

Functions and roles of stack
gas measurement

1. Cooperate with boiler registration and
management system to implement emission
regulation

Make emission factors on stack gas
measurement results to improve emission
inventory

Verify effectiveness of each air pollution
control

Some issues on emission
regulation

Adequateness of MNS: standards of 0.3 and 0.4 for
HOB may be too strict. Balance of standard values
for power plant boilers and HOB.

Political judgment is necessary for how strict
regulation is. Boilers which cannot satisfy standards
will be excluded. Another approach of good boiler
recommendation is probable.

Enforcement organization: air quality department,
inspection agency, engineering facility department,
energy coordinating committee or establishment of
new department?

Targets of stack gas measurement and
utilization of measurement results

e Power plant boilers, HOB and CFWH (Coal
Fired Water Heater) can be measured.

e Measurement of Ger stove was implemented
and more investigation is necessary

e Measurement of CFWH and Ger stoves are
desirable for investigation of emission
conditions, but regulation method for them
needs another consideration
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Verification of effectiveness of
air pollution control

e Verification of emission reduction by boiler
replacement

e Verification of emission reduction by boiler operation
condition change

e Verification of emission reduction by setting air
pollution control equipment such as cyclone etc.

e Enhancing air pollution controls by disseminating
good practices by which emission reductions were
verified

Plan on stack gas measurement
activity

Continue stack gas measurement

Increase staff who can implement stack gas
measurement

Prepare monetary resources for stack gas
measurement cost

Investigate utilization of stack gas
measurement results

Thank You for Your Attentions!

Please Cooperate with Us
for Improving Air Pollution
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JICA

Capacity Development Project
for Air Pollution Control

in Ulaanbaatar City Mongolia

Emission Source Inventory of

Air Pollutants and Simulation Results

By Air Quality Department of the Capital City and
JICA Expert Team

Contents

1. Estimation of Emission Inventory
2. Basic Condition of Simulation

3. Comparison between Calculation Value and
Measurement Value

e 4. Winter Simulation

e 5. Contribution Ratio of Air Pollution Sources
against Calculation Concentration at Ambient Air
Monitoring Stations
. .
1. Estimation of Air Pollutants Emission Annual Emission of Air Pollutants
Inventory for the Base Year Target
(1) Base Year: 2010 March — 2011 February Pollutants SO (tonlyea) P (toniyear)
(2) 3 Types Emission Estimation Method Smission | Min Max fjg;;em Min Max ifgggmem
Reliability of activity data (e.g. coal consumption) and Power
.. . Plant 5,233.06 | 13,282.29 13,282.29 5,016.94 | 11,551.03 11,551.03
emission factor has wide range because of measurement
to be implemented or not by this project. AlSO, emission HOB 1,046.61 1,691.68 1,369.82 2,533.92 3,146.48 2,811.86
sources such as fugitive soil have wide range of activity CFWH 313.09|  313.09 313.09 130.79|  130.79 130.79
data and emission factor. Emission amount is much Ger 4107.23| 572372| 4675.14| 3,44333| 24,667.58| 3,654.39
difference because which emission factors and activity Major o1128| 20323 203.23|  12643|  206.52 199.64
data are used. Therefore, emission amount is estimated i
below 3 types ol 52.81 66.55 66.55 31.60 74.18 65.38
-Min: minimum values of emission factor and activity data Soil 8154.84| 9,266.10| 9,266.10
-Max: maximum values of emission factor and activity data Pover 636.16| 4562.32| 2.560.36
) Expert JUdgement: Range from minimum to maximum of Total 10,964.08 | 21,280.57 19,910.13 | 20,074.00 | 53,625.00 | 30,239.55
emission factors and activity data are selected by expert — — — — — —
for appropriate situation of Ulaanbaatar air pollution.
25,000 60,000
20,000 50,000
'5 gaomo
z Min £ Min
3 m Max é 30,000 = Max
é = Expert Judgement 3 = Expert Judgement
S 10,000 3
g £ o |
5,000 ,j._ 10,000 * [ ]
' . L i I
° ‘ ‘ = ‘ ‘ = ‘ - ‘ Power HOB CFWH  Ger Major  Minor Soil Power  Total
PP?;Vne‘r HOB CFWH Ger g:f(; I\élon;)dr Total Plant Road Road Plant

Emission Sources

SO2 Emission (Max, Min, Expert Judgement)

Ash
Emission Sources

PM10 Emission (Max, Min, Expert Judgement)

6
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SO2
Emission

PM10
.| Emission

40

2. Basic Condition of Simulation e haots

e Target Air Pollutants
PM10, SOx(S02), CO, NOx(NO, NO2)

e Emission Source (Utilization of Expert
Judgement Emission)
Stationary emission source, mobile emission
source and other area emission source

e Target Period »
2010 November — 2011 February

Measurement Value ( 1 g/m3)

0 20 40 60 80 100 120 140
Calculation Value ( 1 g/m3)

B 3. SO2 Concentration Comparison between Calculation w
and Measurement

oo

v =2.3096x * CLEMOS

Reasons of PM10 Concentration Disparity

e Over-estimation of PM10 Measurement
Concentration by Frozen Moisture in the Air

Effect of Secondary Particles
Precision Emission Factors for Fugitive Soil etc.

e Unknown Emission Source except Related Fuel
" Emission

Effect of Factories not to be listed

* CLEM02

& CLEf07

Measurement Value ( 1 g/m3)

0

0 100 200 300 400 500 600 700
Calculation Value ( ¢ g/m3)

PM10 Concentration Comparison between Calculation | »
and Measurement
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4. Winter Simulation

e For PM10, calculation value is much
lower than measurement value,
However air pollutants emission of
expert judgement is used for winter
simulation.

SO2

PM10

I Minor Road
W Major Road
mGer
OCFWH
OHOB

Power Plant

Contribution Ratio

AQDCC1 AQDCC2 AQDCC3 AQDCCA HOB_Max CLEMOL CLEMO2 CLEMOS CLEMO4 CLEMOS CLEMOS CLEMO7
Monitoring Station

5. SO2 Contribution Ratio of Air Pollution Sources against
Calculation Concentration at Ambient Air Monitoring Stations

16

Contribution Ratio

100%

dOPower
Plant Ash
BSoil

mGer
OCFWH
OHOB

@EPower
Plant

EMinor Road

EMajor Road

5
AQDGCI AQDGC2 AQDGC3 AQDCCA HOB Max CLEMOL GLEMO GLEMOS GLEMOS GLEMOS CLEMOS CLEMOT
Monitoring Station

PM10 Contribution Ratio of Air Pollution Sources against
Calculation Concentration at Ambient Air Monitoring Stations

Summary on Contribution Ratio by each
Sources against Calculation Concentration

e SO2
Highest contribution ratio is Ger Stove,
secondly Power Plants.

e PM10
Highest contribution ratio is soil, secondly
Ger Stove. However, calculation values for
current phase is only explained for
approximately half of measurement values.
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Thank You for Your Attentions!

Please Cooperate with Us
for Improving Air Pollution
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Appendix2.5-5 News Letter
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JAPAN INTERNATIONAL COOPERATION AGENCY
ULAANBAATAR CITY GOVERNMENT

Yiaan0aarap X0ThIH araapbif 60XHpAILHE
XAHAITHIH Y3aBXbIT (3XAKYYIX TOCO.

Mbnaaaniia Toiim Vol. 1 (2012 on 6 cap)
3yyXHbI yTaaHbl XHiiH XOMKHJITHIH apra 3yir 333Muyysnx

JKAMKA-5H TEXHEK XaMTHE AXHLIArAAHK TOCTHIH TOBYT aryy/ra

JKAVKA-bIH TeXHHK XaMThIH @KHJUTArAaHbl XYPIHI X3DITKHK Oyii “ViiaanGaarap XOTbIH AraapsiH
GOXMPIUTBIH XSHAITBIH YajaBXuiir 69xkyy1x Tecen” Hb 2010 onbl 3 capaac 3xa51coH Gereea 2013 oubr 3
cap XYpTaI XdPIrKHX TOJIOBIOTeeTi Galina.

AraapbiH GOXMPION aBaX apra XdMKIIT XIPIMKYYJIIX TOp 3aXHpraaHsl GYToIl, TOITOOO XaHTalnTTait
Oyponaoryit Gaiiraa Hexuwen OGallIBIN XapraasaH Tyc TOCTHitH Xyp?9ua Huiicmamuiin Gonon xomborzox
canbapbiH Gaiiryy/miarsiH  GONOBCOH XYYHHHT Od1TraK, araapblH OOXMpIONN aBaX apra XdOMIKIIHHUI
YaIaBXUWHT GOXKYYIOXHIr 30pek Oaiiraa rom. Baiiryymmara Tyc OypuilH yAHPIJIArblH MEHEXMEHTHITH
YaJaBXMir 69XXKYYmOH, Xonbormox Oaiiryymaiara XOOpPOHIBIH @KIBIH ysijaa, XaMTBIH aKHJUIaraar
caiikpyy/IcHaap araapblH GOXHPIOIL aBaX apra X3MiK3dr Yp AYHT3il XOPIrKYYDK, Haamm G0XHpAyyIax
GOMCHIH AIrapIIbIH XIMKIIT OOAUTOIroop Oyypyynax G0moMKTOI GOIOX M.

B Tecamiin yiia azkniiaraa
Tyc Tecen Hb Japaax TaBaH yp AYHI YHIIICOH Yilll aiKHIIaraar XoparKyy/nk Gaitha.

Tapax yp | Araap Goxupayynard OGOMHCHIH 95X YYCB3PHIH HHBEHTOPBIT OOJIOBCPYYJIaH, TapXajiThlH
ayn 1 3arBapwialiaap araap OpYMH/ HOJIeeeX OaiiUIbiH YHIIrI9r XHITHI.

Tapax yp JIC 6oaon YX3-Hbl yTaanbl XHHH XOMKHJATHAH TEeXHOJIOTMHH Yp YajaBXHiir
ayn 2 939Muyy/). ( 3apuM HIF MIPHITH 3yyXaHx yTaanbl XHilH XIMKHIT XHiiX )

Tapax yp | BoXupiuibiH 5X YYCBOPT XSHANT TaBHX TOP 3aXMPraadbl TOTTOMIOOr CailbKpyylax aiibiH
ayu3 XYPIIHIL 3yYXHBI OYPTIOT XAHANTHIH TOITOIIOOT HIBTPYYIDH).

Tapax yp | JLC 6onon YX3-H1 3punM Xyd, Jy/aaH XOMHYITHITH OHOILUIOTOO XHiiXK, araapblH GOXHPIOIT
ayn-4 aBax apra X3MKIIHUI CaHANIBIr OproH GapuHa.

Tapax yp Bycan xammuenaru Gaiiryynnara Gomon MoHron Tanaac Xdparkyy/nk Oaiiraa araapuitn
ayH- 5 GOXMPIOIL aBaxX apra XaMiKIIHHI X0TOI0OPT XyBb HIMAD OpYYIHA.

Darmp yiln akuIIaraaraar XaparKyYyJICcoHIIp XaMTpard TaablH X0I00r10X Gaiiryyiarsii araap OpYHHT
HeneenexX Gaii/UTbiH YHINII) XMiiX YaJlaBXH, GOXMpyy/1aX GOMCHIH ANrapyynant GoloH TYYHI aBax apra
XOMKIOHMI XSAHANT, yIUPATArblH YajaBXH, XapuiilaaHbl GOTOH MEHEKMEHTHHH dYaJaBXHHT G3XXKYYIdX
TeleBJIereeTsii Gaiina.

DAr33puiiH 10TPOOC YTaaHbl XUIH XIMKIWITHITH apra 3yir 53smimyymx (Fapax yp ayH-2) Tyxaii 963 ygaa

TAHWIIYY/IK GaiiHa.

‘VTaaHH XWiH X3MXKAITANH aprawiail

Vraaubl XHitH X3MKHITHIHH aprauajsiH Tanaap taiin6apiass. FOynsl emue Mouron yincan JILIC-H Tom
OBpbIH 3yyxHyyn, YX3-Hyynaac rpuiin 3yyxana Xxypran MNS Gyioy (Mowron yicklH craHmapr)
TOrTOOrACOH Gaiimar. YyHa Xamaapax Ooxupayyrmard 4 tepiuitH Oomauc Oaiix Oereej 5HY ymaaj
ViaanGaarap XOThIH XyBbJl XaMIHifH TOM acyyaan 6071001 Gaiiraa TOOCHBI SIrapibiH aryyramKHiH Tamaap

TOXMOJIJION yaaH eHreep Oyaak TomMadrmB. Ipadukuiin goopx Tommpnmayys Hb JLC-r wmspxuiink
Gaiiraa Gereen (JALIC 2, ILIC 3, ALIC 4), xacar To9MI9T Hb (-) Hb CTaHAAPT yTraac Gara, HHMAX TIMASL Hb
(+) cTanzapraac 1aBCaH X yTIBII HIDPXHAIHD.

JIIC 2, 3, 4-1 Tyc Tyczaa suIraataii TooC IIYYTd TOX0OPOMXK CYypHIYyIaracaH Oaiinar 6eree XaMKuiIT
Xuifx yemiin Hoxuen Gaiiinaac xamaapy 6ara 3dpar CTaHAapT yTraac aaBxk Oyii Gaiinan axurargax Gaiiraa
6onoBy romayy GyX CTaHIyy[ A33p sUIrapiiblH CTAHAAPTHIN CAXHH OHENYYISXMITH TYIL 3yTrajl raprai
Gaiiraa rak xomk Gomoxoop Gaiina. ILIC 4-tr Tooc Gapux eHAep XYYHH 4ajaiTail LaXWiraaH LIYYrd
Texeepomxk Gyioy (ESP, Electrostatic Precipitator) -r cyypuiyyicHaap TOOCHbI aryyiamkuiir acap Gara
XOMAKIIHI WYYk Gaiiraa Hp axurIariax GaiiHa. DHOXYY LAXHIraaH TOOC HIYYTd TOXOOPOMKHHH aiIbIH
6yroomk Hb 95-¢ 99% ioM. DHY Hb ©0PEOp XdIOIT HMALANT GONOH BAPIT IIMTINC OOMK HAXHIraaH
WIYYNTYYPHiiH axkuiuiaraa Typ 3orcoxof Xypaxsn 20-c¢ 100 maxuH MX TOOC rajariiaa XasrjaHa I9COH
yTraTaii oM.

Men JIC 2-v XuiiCOH XOMXKHITHHH IYHTHHH TyXallJl HOI99X3H X3COT Hb YPHIYMICAH TOOLOOT
XampyyiicaH Oaiiraa y4paac Tailyy LIyramaap WIDPXHHICOH 0Oreej LAamium HIYY OOMHT XIMKHITHHT
JIaXHH SIBYY/aX TOJIOBIOreeTsii Oaiiraa.

JIC-yyabIH 3yyXaHx XHiic3H yTaaHbl XHiiH x3¢xuTiin yp ayH (Tooc)

Cranaapr yrra: 21

Cranap yrra: 02

JIIC Gos10m 3yyx + I crangapraac aBcad

‘Viaan6aarap XOTbIH HHIT HYYPCHUIA 3apIyynanT olipoiooroop 5 cas TonH Gaiinraac JIC-yynan yyHunii
80% 6Gonox 4 cas TOHH HYYPC AIUMITIATAr YYpaac ©Heer XYPT CTAHILYy[aJ aBd X3PAKYYIDK HPCOH
MNS-H srapiibIH CTaHIAPTHIT Aarax MOPAYY/IIX3/] TABUIIAX yTAaHbl XUIAH XAHAIT 30XHIYYIaiT Hb dyXal
3yiin GomoxsIr oinrox 6omHo. X3pas ourap JUC-yyn ub MNS-p TOrToOCoH suirapibiH CTaHAAPTHII CAXHH
Guenyymoryit Gaiican Gon araapein GOXMpPIIBIH HOXIeN Oaiinan ymam Houtoit Oaiimana xypox Gaiican.
Tlaauma 9 5Aradp @KIYYAbIr YPramKIYYIdH XIPIDKYYDK GOAMTORTOOp CaikpyymaH BGoXiKyyIcoHIIp
‘Vnaan6aatap XOThIH araapbiH GOXMPATLIT Oyypyylnaxaa XaMruiiH dyXxa 3yHI roM.

Japaaruiiux Hb Gyroy YX3-Hbl OHIOpPCOH OBIHITH XOMKUITHITH YP AYHT rpadukaap Xapyybs.

A IDCOH TOMIPIIAMY Hb 3yyXHbI CYypUIAricaH rasap 6ereej A 3yyXHbl XOMKHITHHH yp JYH I9COH
YTIBIT WISPXUAITHY. XOIUHrI3p CYypHILYyNaracaH ra3pyyl Hb eep eep razapT 0aiix 60/I0BY HKHII TOPIHITH
3YYXHYY/IBIT X3MKUITHIAH YP JIyH XaMT Gaiiraa G0/oBd 9HI 3yparT 3yyXHbl MapK TOPIIMIAT y3YYIdryid.

IOyHBI eMHe ofinromkToil Gaiiraa 3yiin Hb 28 ymaaruitH X3MKHITIIP TOOCHBI SUIFAPIIBIH CTAHJAPTHII
XaHracaH TOXHOJIION 30BXOH 6 ynaa i OaitHa. DHIXYy erermieec axumiax Oaiixan omoormiin YX3-ui
TOTTOOCOH SITapiIblH CTAHAAPTHIT GHENYYIDX Hb HUIDIH XYHAPAITOH 3yils raaruiir xomk Gomoxoop Gaitna.
T5Ton HEreeTHUryyp 9HOXYY CTaHHapThir XaHrax Oyil YX3-Hyyn 4 opunpk Gaiiraa Hb GOZMT 3yill oM.
Tonpyynban G6yx YX3-Hyyn srapiblH CTaHZApTHIr GUETYYTUHXBAI YHIXI9P TOM XOMKIIHHIl Xasraax
yTaaHbl sIrapibir Oaracrax Haiiuarataid. YyHuil xaxyyraap YimaanOaatap XOTOJ Vil axuiiaraaraa
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JypbJaHa. SIrapiabH aryymamk Hb yTaasbl
XHifH Temmeparyp OGOMOH —XY4HITOPOruYMitH
aryynmamkaac Xamaapd XapuIaH —aJunryi
Gaiizar yupaac XOMKHITP TrapcaH yIThIr
MNS-T TOrToOCOH Temmeparyp GOJOH XY4HI
TOPOruMiiH  X3BUHH  HOXLOJI  HIMDKYYIK
xapbiyynaar. Miitmapxyy Gaiiuraap suirapisia
crauiapt Garnarican Gaiizar GONOBY yTaaHs!
XHil JIDX  TOOCHBI ~ aryymamiKHHT — XOMKHX
acyynan Hb TEXHOIOTHITH XyBbJ XYHIPIATHi
Gaiican Gomoxoop Gapar Xuiramsrryii Gaiican
TyJI SUIFAPIIBIH XIMXKIIT XOPXOH XsiHaXK Oaiiraa
Hb TOROpXOiryii Gaiican. KANKA-n Texunuk

XaMThIH ~ @KHIUIATAAHBl  TOCIOOp  Cyprair -
namnaraap Jamkyynan HAYA Gomon Gycan ¥ a) £ - =
X0160r10x Gaifiryy/uiaryyabln axuITaHyyl Hb Vraab! XuitH XoMKUIT Xuitk Gyit 1yp sypar
yTaaHbl  XMilH ~ TOOCHBI  aryyJaMKuiir

TOOPXOIIOX XOMKMIATHHT XHIlK gamgaxyHIl XoMaKddHI XypIdon Gaiiraa Gmmd. DHd MITUMIIH Gomutoop
TOOCHBI aryylIaMKHIT XOMKIDK YafaX GONCOHOOP XOMKHITHITH Yp AYH, TOAPYYnOal UIMHAKIX yXaaHbl
YHIDCION 93D TYATYYpraH 3yyXHaac sUIrapax yTaaHbl XMHHI XSHAIT TaBHX GONOMIKTON GONCOH sBAAmT
TOMOOXOH yTra y4up Gaiiraa om.

HereeTiiryyp, HIrepcoH eBI66C 3XJI9H 3yyXHbl GYPTTaI TOOJIOTBIH XSHAITHIH TOITOIOOT HIBTPYYIIK
IXJTYYJICOHIIP sUIrapibiH CTaHIapTaac AaBCaH 3yyXHyy/a/l aBax XsSHAIThIH apra X3MK3or' 1IaT Japaataidraap
YaHraTrax TejeBNereeTdii Gaiiraa.

OHY MOTUWIOH yTaaHbl XMHH XOMKHIT Hb 3YyXHBI Yiln akumiaraa spxiord Gaiiryymiara 6Gomon
93)MIIATY HApT AH3 OYpIdp HOIOeNOX yupaac TEXHMK TEXHOJOTHMIH OHIOp MTIdN HaiaBaprail 3yitn
Gaiixryit Gon Gonoxryit. I{aaumiGan MoHron TaabiH 3acar 3axHpraansl Gaiiryysuiara eepCamiiH Xyd39p
TOrTMOJ XOMKHIT XHiK OaiiXbIH T/ YMUIHH 3aCTHiH GOIOH XOMKHX apra 3yl XaMrHiH dyXaj 3yiin oM.
TuiimM33¢ GUI TOOCHBI XOMKHITHHH apradnan Goiarox Slmomsr crampapr (JIS. Japanese Industrial
Standard)-n  Tyaryypmacan  aprawraibir
HOBTPYYJIIXP Goscon oM. DHY Hb Xyypaii
Tenes Oaiinana OyX TepAMHH MIMPXIIIN
GYXuil TOOCOHLOPBIT JPWKHHUI (QHIBTEPT
LYY’ aBd JKHHIDX aprawian oM. TOOCHbI
SUTapIIBIH aryynamKHir ynam
HapuiiBuianTail  X>MKHXUHH Ty yTaaHsl
XuifH  ypcran  Xyparail  wxui - Xypraap
JOPKUAT  “Xypa  TOXHpyynaH —copyynax”
copyysan aBiar. XoMKHAT Xubixuiin Tymn 10
CM-H auamerp OyXuil COPBIMIAH LTHAT
AHJaH OOJIOH yTaaHbl CyBarT Cyypuiyylax
maapjuiaratail. OHreLXeH Xapaxajl JHIXYY
XOMKMITHHH — apraulal  Hb  TOBOITIH,
XYY4YHHBI IOM IIHI Xapargax GonoBd 0100 4
I3C3H MAPIBKUNTIHIYYAMHH JyHJ XaMruidH
HapuiiBuIan eHAepTdil GOANT XIMKHITHHH
aprawiain rrinpid 30BHI0eperoe] baiiraa.

ummaap Xon65puiiH QHIBTPT IIYYXK aBCAaH TOOCHBI
J9K, (UIBTPHIHH JOTOP TaI T