MOHIrong YYP AMbCIAJlbIH eePynenten 0ACAH 30XULIOX BOJTOH XYN3MXUNH XUN
IXYX/-H ANFAPANTbII BYYPYYNAXAQL LWUAAPONTATATAU TEXHONMOIMMNH X3P3rL33HUN
YHANI33 TOCNUUNH XAANTbIH CEMUHAP

YnaaH6aamap
2013 oHbI 02 capbiH 20

XY3MXNUUH XMUT Byypyynax
TeXHOJIOrM H3BTPYYN3X3A rap4 6onox
caag 63pxwa3anyya , TeXHOJNIorm
H3BTPYYJ/13X YW aXKuJjiaraaHbl
TOJZ16BJ16Iree

XK. [opxnypa, TEXHONOIMUH X3P3ru33r YH313X
ToCcIMH XyXA-bir 6yypyynax 6armnH axnary,
TOCINNH 36BM6X



Caag 63pxw33n1minH cyaanraa

Apraynan

e BbonomMxut 6yx caag 63pXwWa3nyy4UNH XarcaanTt raprax
— UNEP RISOE Centre Guidebook awwurnax
— JKCNepTyYAUNH caHan
— Oposniyory TanyyablH caHan
e Caan 63pXLW33NYYAUNH XKarcaasTaac yyxanbilr Hb aB4 YyXar
BycbIr Xacax 3amMaap XypaaHrym »arcaant raprax
— JKCNepTyYAUNH caHarn
— Oposniuory TanyyablH caHan
e XypaaHryn xarcaantbllr OposiLory Tanyyaaap YHa/YyN3X
— 1-5 oHoOroop yHanax
— JKNepTyya AaXWUH X3131U3X



Caang 63pxwa33nuiiH cyaanraa

COHrocoH TEXHOJ/IOrMyAblH aHIrnsasi

CoH20CcOH mexHosio2uyd

Tepen

Taun6ap

1 [ Tom vyagneiH YLIC

3ax 333nmnH byc

2 | CanxmH napk

3ax 393nunnH 6yc

Hyypcasp axunnagar Tom YaasibiH
3 | cynep KpuTuKan napameTp Oyxun
LaxurraaH cTaHL,

3ax 333nmnH byc

Tep, 3aCrMnH raspbiH
bognoroop Tepeec 60NOH
TOMOOXOH KOMMNaHWyabliH
CaHXYY>KUNTIIP XIPINKMNHI

XOMHANTTAN LaxunraaH
rOpanTyynar

3ax 333nnnH

Xaparnary

5 | Yrcapman OpOH CyyLHbl ayrnaanra

3ax 39311NH

Xaparnary




Caan 63pxw331uniiH cyaanraa

Caan 63pXLU33JIMiH XKarcaasart
TomM 4yaasiblH Y

CaHxyy-30uliH 3ac2uliH XyHOp3yyo

Caaod 63pxwaan

Caad 63pxwaanuliH anemeHmyyo0 (wasimaaaH)

Taun6ap, yHOacnan

CaHxyyaulH ax
yyceap os10xo0

CaHxyyXyynax mexaHusm, bauvryynnara 6anxrym

CaHxyyXyynax mexaHusm banxryn yuypaac
o000 6onTon Har 4 ToM YaansiH YLIC 6anxryn
banHa.

OpoormnH MoHronbliH X8PeHMMNH BUPX Hb

XYHOPanmau XOPOHIMINH 3ax 33351 MyY XONKCOH 9CBAN 3YrLLP3aryil | 3eBX6H YHIT LlaacHbl apuikaaraap
(399N Tenex Yaaeap Myy, Xyynb 3pX 3YWH OPYUH xsi3raapnarggar. MoHronblH XepeHrmH
camxpaarymn) Bumpxaac Tom vYaanbiH YL C-bIH Teceng
XOpeHre 6ocrox 6oOOMXKIyIA.
XM XepeHre opyynant Xunx 601oMx xomc MoHronbIH apumkaaHbl 6aHKHYYAbIH 333MUNH
XepeHzae (canxyyrviH 6anryynnaryyablH 333n1MAH XYy eHaep) | Xyy capg xamruiiH 6ara Hb 1.5% 6aiiHa.

opyynanmbiH
3apdarn eHdep

AHXHbI XOPOeHre opyynanTtblH 3apan eHaep

Kunwasa: 220 MBT yagantan 3runH ronbiH
YL C 6apuxag 300 rapyn cas am. gonnap
LaapgnaraTtan.

CaHxyyxyynax
caHaadnaza
oHosYmou buw
yqup 0aMxr1a2
batdazeyu

YnamxnanTt 3pynM XYHHUN X3Parnaar A3MXCIH
TYyraaman apryyq (tataac, 6ara tateap)

HKnwaa: TOXC-nnH komnannygag 2011 oHA
YNCbIH TecBeec HUNT 14.7 TapObym TerperuiiH
Taraac OfirocoH 6anHa.

YnamxknanTt 3p4MM Xy4YHI3C ragaag opuvHA Y3yyriK
Gaviraa ceper Heneennunr (op4Hbl Boxnpaon,
TYYH33C YYO3NT3M XOP XOXMPOIT) TOOLLOXIyn GanHa.
XyX Byypyynax TEXHOMOIMIH yyp ambcrang y3yyJok
Danraa 3epar HeNeennNUIUr TOoOLOXryn banraa.

AraapblH 60XMpAnbIH TONOOPUINH Tyxan Xyynb:

On6GopnoCoH TYYXUI HYYPCHUIN KUorpamm
TyTamg 1-2 TerperninH tendep




Caag 63pxw33nuiiH cyaanraa

Caazn 63pXLUu33JIMnAH XKarcaaszTt
Tom yaanviH YLC

CaHxyy-30uliH 3acauliH XyHOpanyyo

XyX 6yypyynax TexXHOMoryyaumH
TaTBap (TOHOI TOXOOPOMXKUINH
MMMOPTbIH TaTBap eHAep raanuimH
TaTBapblH Yeneenent, bycaa wyyn
6onoH wyyn 6yc TatBapyya)

laanuinH Tapud, raanuiH TaTBapbiH Tyxan Xyynuap raanumnH
TaTBapblH XeHrenenT Ganxrymn

NxaHxn nmnopTblH 6apaaHbl raanunH Tateap 5%, HOT 10%
Ganpar.

X3parnaryna apyunm xyu
YMNAB3pCc3H 3apanaac bara
Tendep Tenger

HKnwaa: TOXC-miH yaxmnraaH yunasapnanunH 3apaan Ho 88
Terper/kBTu ann epxmnH uaxunraadsl Tapud gyHapkaap 79
Terper/kBTu 6anHa.

BapyyH 6YCUIH 3pUM XYHHUA CUCTEMUNH X3P3Arnaryaaj
TYroax Bariraa uaxunraaHbl 3apgan Hb 168.46 Terper/kBTy,
Garixag ann epxminH Laxunraansl Tapud 60 Terper/kBTu
BanHa.

Makpo-3duiH
3acauliH OpYUH
Hb umaanmad
byc

WMHNSUmMinH TyBLIKMH Xan63n3an
NXT3N, YHUMNH X3n63n3an eHaep

NHPNAUnMnH XunmnH gyHaax TyBLUUH:
2006-4.3%; 2007-9.6%;

2008-28.0%; 2009-8.0%;
2010-10.1%; 2011-9.2%;

LlaxunraaHbl Tapmud ONOH yncbiH
TYBLUMHTAM XapbLyynaxag ux

fooryyp

LlaxvnraaHsl Tapud xatapxmin gooryyp 6arraa Hb YLIC
BGapux ragHblH XepeHre opyynaxag ron caag 6omxk 6airaa.
SOPUNM XYHHUIA LLNHS 39X YYCBAp 6apmnx COMPXONTON XOPOHre
opyynarytan uaxunraaH xygangax xygangaH aBax ropad
Ganryynaxag uaxunraaHsl Tapud ron caag 6ongor.




Caag 63pxw33nuiiH cyaanraa

Caan 63pXLU33J7IMUH XKarcaasart
Tom yaaneiH YLC

CaHxyyaulH 6yc xyHOpanyyo

Caaod
63pxwaan

Caaol 63pxw33nuiH
anemeHmyyo0 (wanmeaaaH)

Tautin6ap, yHO3cnan

3ax 333/IMNH XYHAP3n

OpYUMM XYHHUI 3aX 3331 YeneeT
epcenneeHs LWNmK3aryun

IpUnNM XYHHUIA 30XMLYyYynax rasap banryynargax apyumm XydHun canbap
apumkaaHbl Xanb3apT WMIMKCIH 60NOBY 3aX 333MIMMH 4YeneeT epcesigeeHs
LUMIDKIANYN. X3AX3H MOHOMOSb XaHrar4ytam yuypaac 4eneet epcesiaeeHs

Spynm LIMIDKUX BONOMXKIYI
XYYHUI
canbapt dpumm Xy4Hui canbap Hb Bue gaacaH samryn. Opaac 6asnroiH
3ax 393n canbaptan xamT 6angar yunp canbapbiH yaupanara oHosuryn. 63XA-4
Myy OpUMM Xy4HUI canbapbiH CAOPraarasaxX 3pyYnM Xy4Hun 60410ro 30xmuyynanT xapuyucaH Hark (rasap,
XONKCOH yavpanara soxuuyynant XanTac 6anxryn).
OHOBYIyM Coapraargax apumm Xyd xapuyucaH areHtnar 6anxrymn.
“Capraargax apumMm Xy4HUM YHASCHUIN TeB” Gangar 6010BY T3P Hb SaMHbI
xapbsia GULL TOPUNH BMUYMIH XOPOOHbI Xapbsia
©pcengeryanH T00 XaHranTrym
(xepeHre opyynarung 60mn0oH Tom YagnbiH ycaH LaxunraaH ctaHy 6apumxbir Xycd Tycram 3eBLUeeper
TOCOI X3P3aNKYYarYng XepeHre |aBaxbIr XYCC3H KOMMNaHM ogooroop b6anxrymn GanHa
©pcernpeeH |OPyynax COHUPXONrywn)
xenkeeryn |3ax 393anuir anbaH TywaantaH | 9p4YvMM Xy4HuU canbapbiH 6oa0relH 6apumT myryyasag Tom YaasibiH

XsHax 6angar. YpangaaHT COHIOH
LanrapyynanT X3parnarygmmH
4YerneeT COHIoNITOOP XUNTOa3rryin

YUC 6apux acyyanbiH yyxanyurx y3caH bangar. 1980, 1990-3541 oHooC
SAPbX 9X3ANCIH. [[9BY yNC TOPUINH WIanTraaHaap GMenaxrym eHeer xyy
BanHa.




Caag 63pxwuss3nniiH cypanraa
Caag 63pxi1u33/1miH xarcaaat Tom 4yaaibiH YLC

Boanoro, xyynb aypam

Xyynb OYPMUNH X3PINKUNT
XaHranTrym, XapankunTaHa
XAHanNT TaBbAarrym.

Tenesneree xetentep mawl onoH 6aragar 60N0BY X3PANKAIITYN:

2005 oHp 6aTtnaracaH Capraarasx 3pyYnM XyYHUN yHOSCHMIA xeTenbept 2005-
2010 onpg TeBuiH 6ycag 100 MBT yagantan OpxoHbl YLIC-bIr 6apbx Ganryynax
XIbIr AXNYYIHI raX 3aacaH 60N0BY X3P3aNKIArym.

2007 oHp 6atnargcaH “MOHron yncbiH 3p4MM XYYHUA HAFAC3H cuctem”
xeTendept 2007-2012 oHa 3rmiH ron A3ap 220 MBT-bIH xy4nH Yyagantan YLC
Bapbx 220 kKB-unH wyramaap TeBUNH 3pUYnM XYYHUIN cUCTEM, XONBOHO rax
3aacaH 60510BY X3PIANKIIIYM.

Xyynb -
T — Xyynb, AypPMUAr X3P3NKYYIIaX o
CaXUDK XYCM 9pM3N3Man XaHranTryi, [a3pxu Tecen xeTen6epTv TycracaH saantyyn siaraan xapankuxryi Ganraap
T X3PANKYYN33ryi Hexuena Tanaap aBd Xananuaarryn, xapuyunara TooLUA0Mymn.
xapuyuara Toougorryn
YWX-aac 2007 oHbl 1-p capa Capraargax apymm Xy4HUN Xyyns b6atanx xyynvap
Capraarasx 3pymMM XyYHU caH Ganryynaxbir XyynbdimncaH. [aB4Y xyynb
3aCIUIiH raspbiH XaHanara cyn batnargcaHaac X0I7IUJV 6apvar 5 xununH gapaa 6ytoy 2011 oHbl 5-p capa Opaac
FOPOii Gasanar apuMm Xy4HUN canabliH Tywaanaap Capraarasx apumMm XyYHU camr
Oypayynax, 3axmpaH 3apuyynax XsaHanT TaBux XXypaMm Hb GaTtnargcaH 6arHa.
[[3BY 9H3 CaH Hb YW aXunaraaraa 9XarCaH 9C3X Hb 0400roop TOA0OPXOMIyn
banHa.
3acrninH raspblH 6ognoro 2007 oHa AruuH ronbliH YL C-bir BHXAY-bIH 300 cas gonnapbiH XOHIrenenTTan
BoanorbiH  [uTranTan 6yc (xepeHre 3339M1339p Gapux 3aCrniH raspbiH LWMNOBIP rapaan Xapankyyrk axnax rax dancaH
TOrTBOPTOWN |OpyynarymmH XyBbg, yrc 6onoBy ync TepuiiH Togopxon Byc wanTtraaHaap 6onuyncaH. YyYH33C XOnLw 0400
Oyc, UTran |TepuinH apcaan ux) oonTon xaaHa simap YLIC 6apux Tanaap Togopxon 6ognoro 6anxryn danHa.
YHIMLWWIT vor xyrauaaHbl yic TepuitH YpT xyrauaaHbl Tecen xeTenbepyya LaacaH 423p 6anaar 60MoBY XapxaH sax
Ga[aTa” ©oanoro 6amxrym X3P3ANKUX Hb TOAO0PXOUryn Gangar.
Oanpgan

Xyynuya Hb TOrTBopTom Byc.
banHra eepunergex 6anaar.

Ipumm xy4HuUn xXyynb 2011 oHbl 12-p capg, eepunerceH.




Caag 63pxwasnuniiH cyaanraa

Caag 63pxi1u33/1miH xarcaaat Tom 4yaaibiH YLC

XapunuaH yangaa xon6oo myy

LLInHa TexHonorn
HIBTPYYI13X34
oponuox banraa
TanyyabiH
XapunuaH
ysangaa xon6oo
Myy

Oponuory TanyyabiH
30XMOH Banryynant myy
X3H siMap yypar Xynaax Hb

TOOOPXOUTYMN

Tom yaanbiH YLC-bIH Tecen xapankyynaxag sMap oposnuory tanyya
siIMap YYpParTan oposnuox Tanaap ToOO0PXOnrym.

Xonborgox sam
XOOPOHAbIH BOSOH

oponuory TanyyabiH
yangaa xonboo myy

Xonborgox ssam areHTnaryya smap Yypartam, OpOH HYTTMIRH yanpanara,
OPOH HYTIMH MPrag aMap yypartan 6anx tTanaap Togopxouryn. 9araap
GanryynnaryyablH XOOPOHAbIH ysanaaa xonboo myy

LLnnasap rapraxag
oponuory TanyyabiH

oponuoo 6anxryn

YLIC-bIH TOCnyyaumnr Xxapankyynax 60noH uyuiax waagsapyya roHaTt
rapgar. 34rasp WninasapT ONIOH HUAT GONOH OPOH HYTIUAH XYMYYCUIH
oponuoo banaarryn

AnbaH
TyLWaanTHbl 9pX
M349n Xyynuac

[193ryyp
TaBuUrgcaH

AnbaH TywaanTHyya ayp
M33H WNAB3p rapragar

OpuMM Xy4HU canbap xapuyLlcaH samaHz LWMHI3P TOMUMOIACOH cang
6onroH YLIC 6apux Tanaapxu Tep 3acrmnH 6oanorbir eepynimk dangar.

BauryynnarbiH 6yTaU 30XMOH 6auryynant

MapraXxnmmnH
Banryynnara
Banxryn

Magaanan uyrnyynax
Tyraax bauryynnara bywoy

MexaHn3m BGanxryn

OpUMM Xy4HUI canbapbiH M3OJ3NNNH HAFAC3H cMcTeM Banxryin.
OPUMM XYHHUI 30XMLYYIIax XOPOOHOOC “DpUMM XYYHUIA CTAaTUCTUK
Y3YYNanTyya” HIPTIN SMXITIANMIT Xun 6yp XaBnax rapragar 6onos4
T3P Hb 36BX6H TyCram 3eBLUeepesT 333MLUNIYONAH CaHXYY, SAUWH 3acar,
TEXHUKUIAH y3yynanTtyya 60noH YH3 TapudblH Tanaapxym Mag33nan
Oanpaar.

IpYUnM Xy4HU canbapT
9P43M LLMHXUNTII,
cydanraaHbl axun xunaar
bve paacaH 6avryynnara

Banxryn

OpUYMM XYYHUI canbapbliH YUIT axunnaraaHg cyganraa WUHXAUMT3d XUmK
SpYUM Xy4HUI canbapbiH 6oanoreir TOOOPXOWITOXOA 3eBnenree erger
SPA3M LUMHXUITT33HUI Baryynnara 6anxrym.

Xyy4vH coumnanuamMblH Yea 3pYMM XYYHUA SaMHbl Xapbsa apaam
LUMHXUITI3HUI XYP33NaH axunnagar 6ancax.




Caag 63pxwasanuniiH cyaanraa

Tom yanbeiH YUC

CaHxyyauliH XyHOpan

»  CaHxyyxXyynax caHaa4dnara myy

»  XepeHre opyynantbiH 3apaan eHaep

»  Cypanraa, 3ypar TeCnuinH 3apgan eHagep

»  CaHxyyXyyfiax ax yycBap 0fioxon XyHApanTaun
CaHxyyauliH 6yc XyHOpan

*  OpuMmM Xy4HUI canbap YeneeT epcenaeeHs
LLINITKI3IYI

+  Tep, 3acrminH 6ognoro ntranTam 6yc (xepeHre
opyyfiarduiH xyBb[, YNC TOPUNH SPCAIN UX)

s OpuMM Xy4HuI canbapbiH yaupanara
30XULYyYnanT OHOBYryW

* AnbaH TywaanTHyy Ayp M343H WNMNAB3P
rapragar

e JpyUnM Xy4HUIN candap TepunH xaHanTag
Oanpar

*  Tecenpg oponuord TanyyablH ysngaa xondoo
Myy

CanxuvH napk
CaHxyyaulH XyHOpan

XepeHre opyynanTblH 3apaan eHaep

Cypnanraa, 3ypar TecnuiH 3apaar
eHaep

CaHXxyy>Xyynax 9x yycBap 0noxoa
XYHOPANTAN

CaHxyyaulH 6yc xXyHOpan

CucTeMUH YaanblH XA3raapnant

Tecenpg oponuory TanyyabiH yangaa
Xon6oo myy

AnbaH TywaanTHyyg Ayp M343H
LUINWABIP rapragar

Tep, 3acrninH 6oanoro UTranTam byc
(xepeHre opyynardyummH xysb[ yrnc
TOPUIH 3pCaan ux)

OpUMM Xy4HUIN canbap TepuinH
xsHanTag 6anpar

MapraxnunH Gaunryynnara 6anxrym



Caag 63pxwasanuniiH cyaanraa

Hyypc33p axumnnnagar cynep Kputnkasa uaxumiaraaH
CTaHu
CaHxyyauliH XyHOpan

CaHxyyXXyynax caHaadnara myy

XepeHre opyynanTtblH 3apaan eHaep
Cypanraa, 3ypar TecnuitH 3apaan eHaep
CaHXyYXXyyIax 39X YYCB3Ip 0floXon XYHOP3INTaw

CaHxyyauliH 6yc xXyHOpan

AnbGaH TywaanTHyya Ayp MOASH WMAABIp rapragar
MapraxnuinH 6anryynnara 6anxrym

Tecenpg oponuord TanyygbiH ysngaa xonbdoo myy

3ax 33311 Myy X6nKCeH

IpUNM XY4HUW canbapblH yaupanara 30XuLyynanT OHOBYrym

Tep, 3acrninH 6oanoro TorrBopTon Byc 6yc (xepeHre opyyrnardymimH xXyBb[,
yNnc TOPUNH 3pCaan mX)



Caag 63pxwasanuniiH cyaanraa

XOMHIATTAM UaxunraaH

MRP3INTYYNIT

CaHXyyrvuiiH XyHApaa

e CaHXYYXYYyn3X caHaauvnara
banxrym

e XepeHre opyyJlanTblH 3apaan

CaHXyyrmiH 6yc xyHapan

e Xyy/qb 3pX 3YWH OpPYUH
6ypasarywm

e CypTanuunraa xaHrantryu

e ByT33ra3xyyHuin 4yaHap Myy

e  MapraxnunH 6anryynnara
(ESCO).

Yrcapman OpoOH CYYLUHbI
Aynaanrbir camxpyyJax
CaHXyyruviiH XyHApPa/1

e XepeHre opyynantbiH 3apaan eHaep
e CaHXYYXYY/1aX caHaaynara 6anxrym

e CaHXYYXYY/13X 3X YYCB3p 0/10X0A4
XYHOPINTIN

CaHXyyrmiiH 6yc XyHAp3n

e 3aX 333J1 MYy X6rKCeH

e OpcengeeH Ganxrymu

o Xyynb 3pX 3YWH OPYMH XaHranTrym

e TexHONOrnmH cypTanyuaraa XxaHranTtrym



TNA - Barrier analysis

Problem tree and causal relation for the HPP

No reliable energy supply

| No attract of foreign direct

. High cost of energy use o investment for construction
Reduced-lifetime of CHPs Lack of initiative on of HPP
‘ efficient use of energy No construction of
f ‘ . Large HPP
Reduced economic N No opt_lmal ‘ Change able
In efficient operation of CHPs potential of the country In sufficient || | In efficient || No reliable No policy of contra?:tion decision - government
energy operation energy energy sector fL making f.OI' No coordination for decision for
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) . ' . i . without HPP use ou
No regulation of regimes of central grid Heavy import from Russia HPP HPP
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cost incentives and N p and enforcement -
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|| marginal cost environment pay among " risks for government Lack of stakeholders
— consumers ) control for participation in decision-
Non-consideration of investors) . . manking
negative externalities implementation
(pollution) from conventional Taxes on of laws and
energy climate regulations

technologies




TNA - Barrier analysis

Translated problem to solutions for the HPP

Reliable energy suppl
gy supe RESULTS
Attract of foreign
Increased direct investment
Jifetime of Low cost of energy use for construction of
CHPs There is initiative HPP
‘ efficient use of Construction of
ici energy ‘ . Large HPP
opEef:;lizrrlt of Increased economic potential (?P""T'a' Strong
of the country — — Reliable Good policy : ecision government
CHPs Sufficient Efficient ener of energy CoPtLractlon making for Coordination for decision for
_ . | energy operation of S g?y sector of Large construction implementation of construction of
There is regulation supply with energy use 'thuptpl—);PP development HPP of HPP HPP projects Large scale
of regimes of central Low import from Russia HPP withou HPP
grid ‘
HPP financially is viable Market Policy, Legal and Good network
devepment regulatory
Reasonable Not high Appropriate Adequate F———
[ capital cost | | transaction financial access to DAt i Policy Efficient | Low Incumbent Strong
. ’ : ] competition ) trolled connectivity
cost incentives and financial certainty enforcement ComielE networks D g
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favored by new
Law on Need legislation hnol
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TNA - Barrier analysis

Electricity tariff
policies

Standards National energy

policies

Market mapping for efficient lighting technology

Import taxes
policy

QAIQC

Regulatory
instructions

institutions

THE ENABLING
ENVIRONMENT
- : CORE MARKET
Electricity supplier ACTORS
Whole sellers \
Efficient lights /
importers .
Retail sellers
, e Efficient light users
\‘s‘ :l'\ ‘\‘

. o’ A
[y .
\ N e
‘l ."s. L ‘\ o" 45
: . .."~~ PRl ‘\

— c— —— f— | W -t . . .—“ —.~—‘...~—_o'—\.—-—.—“.—.—.—.—
H T N So%el . P
- (] PEA LY [} S Lo Ses AJ ‘l

Product quality, . . . .
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TNA - Barrier analysis

Market mapping for Improved insulation of panel apartment

buildings

Policies on

Import taxes
policy

QA/QC
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TNA - Barrier analysis

Problem tree and causal relation for Improved insulation of panel
apartment buildings

Worsen health No policy on efficient use
cond_ition of of energy Lack of Lack of
residents research knowledge
\ institution on energy
; No law on Lack of on energy efficient
Increased coal Inlcr(ia_ls_f d COSth energy quality of efficiency lights
consumption in electricity use for efficiency energy I
the power plants consumers efficient
lights Institutional
\ and
' e Policy, legal organizational Information
Financial failures and regulatory Technical capacity and awareness
]
Inappropriate . q Insufficient legal Product not Lack of media
financial incentives High capital cost and regulatory reliable Lac_kl_of d interest in
frame work Sp;ggc')ze promoting
S technologies
Lack of measures to prevent outdated L.ack of
] technology in the market Lack of legal environment for quality control
implementation policy on energy
efficiency

High import duties on energy efficient
L technology

Low electricity tariff




TNA - Barrier analysis

Translated problem to solutions for Improved insulation of panel

apartment buildings

Improved health Good policy on efficient RESULTS A
condition of use of energy
residents There is There is
| _ rf_tset?‘mh knowledge
institution on
Reduced cost of There s law GO-Od energy ngf?(r:]ieeﬁy
Reduced coal loctrici ¢ on energy quality of efficiency .
consumption in | | S1Ectricity use for efficiency energy lights
the power plants consumers efficient \
lights
\ Institutional
. and
Financially viable Rl IS . organizational Inf i
and regulatory Technical : nformation
capacity and awareness
]
Appropriate Reasonable capital Sufficient legal Product is
financial incentives cost and regulatory reliable Need Media interest
frame work specialized in promoting
ESCOs technologies
Need measures to prevent outdated Good of
] technology in the market Need legal environment for quality control
implementation policy on energy
efficiency
MEASURES

Low import duties on energy efficient
I technology

Need increase electricity tariff




TexHonoru H3BTPYYA3X YUN aXxunnaraaHbl TO/10B/16ree

Tom yaanbiH YLC

Caad
63pxwaanuii2 Yiin axunnazaa YHO3CHIN Xapuyuyax Xyaa- 3apodan
apunzax apea 6alicyynnaza | uyaa 1000USD
XIMMKI3
- OPYUNUM XYYHUIN HIFOC3H CUCTEM, CIPraaraax
OpPUMM XYYHUI P YHRVD ACaR | Prosra Xon6orgox
canbapsir 2030 op | 2PHVIM XYHHWI YHASCHNIA xeTendep rax xoép aam
P yHOC3H 6oanorbiH 6apmumT Gangar 6onosy ’ .
v XYPTan XenKyynax areHTnarummr
PT XyrauaaHbl T3Or33p Hb XOOPOHA00 yangaa xonboo
TOrTBOPTON ypT Xyratiaahb MyyTan, XUNrgcoH opornuyynar
6oanorbiH 6GapumT . dpumm
6oanoro OpUMM XYHHUA MacTep TeneBnereeH A3ap -
onuur - XYYHUN siam VCbIH
YHO3CM3H 3HAXYY 6apumTt Guurmir
BGonoBcpyymk . 30XMOH 1xwun |100.0 Teces
BGonoBcpyyk 3acrmiH rasap, YX-aap o
GaTtnyynax y GanryynHa
barnyynax xoparTan.
Coapraargax apymm
XYYHUIA YHOICHUN - -
Capraaraax ) ngen6eY vflﬁr Capraargax apUmM XyYHUIA YHOICHWIA
3pPHNM XyHHUN . Eaﬁl oK xeTenbep Hb 2005 oHp GaTnargcaHaac xouw 3aCTH
YHO3CHMUN 3 qvuvlpx qH%y HU33 Xyrauaa eHrepceH y4ypaac LWUHIUSIAX F3340. 504MM 1-2 10 YncbiH
xeTenbepunr P Y Laapanaratanraac ragHa sp4mMm Xy4Hum ypT P, 3p xXun Teces
can6apsir 2030 oH 6 N XYYHUI siam
LWVH3YNI3H N XyrauaaHbl 604noroTon HArT yanayynax
. | waapanararan.
GonoBscpyynax | GognorbiH caniuryi PA
Har Xxacar 601rox
2007 oHbl 1-p capa 6atnaracaH Capraargax
Copraoraiox | Copraommax oprum | (C i’ CINet o R saptyynax, | 3pam y
. N , TNCbIH
3PYUM XYYHUN | XYYHUN CaH Yu . Vp.EEVV pHyy P . 1xun |10
ca Gatiryynax rYMUITIaNMATN TannarHaxram xonboracoHx XYYHUN s5am TeceB
H

XapbLuaar 3aCrmnH raspbliH Tycram caHrmmH
Xyyrnumap 30XuLyyrHa rax 3aacaH.




TexHonorn H3BTPYYN3X YN axunnaraaHbl Te/10B/10ree
Tom yagnbiH YLC

Caad
63pxwaanuie Yiin axunnazaa YHO3CrIaN Xaeuyuax Xyaa- 3apodan
apunzax apaa 6alizyynnaza | yaa 1000USD
XIMMXI3
Opunm Xy4Hun canbapT OpUMM Xy4HUI canbapblH Xyynb,
X3PankKyynax xetenbepyyaunH | xetenbep, Tenesnereer
Xyynb Tecen, | GuenanTuiir xun 6yp raprax | xapapkyynaaryi, xapuyunara 3acrmmH
XeTenbepunH | onoH HUIATIA TaHunLyynaar angcaH YHO3CNanaap TepumnH rasap 1xun | 100 Yncol
GuenanTtag Banx. Xapankyynaaryn axung | anban xaarumg xapuyunara Apunm H
X9HanT TaBux | Xapuyunara Toouaor TOOLCOH ToXmorngon 6apar XYYHUI 9aMm TeceB
MexaHn3m 00MnoBCpYYImK Ganxrym raxk orioH HANT
Mepayynax OWNroAor.
Copraargax apyunm Xy4HUn
N Ipuum
XyynunH oynar 4-11-g COX xyynunHg 3eBxeH S5SMBT y
Tom yaasbiH y XY4HUI faMm,
YLIC-biH eepynent opyynax (COX yHa | xyptnax yagantan YLIC-bIH RaCTH
Tapud) —AyHg 60noH Tom YWIB3pNax uaxunraaHbl YHUAT 1xun |- -
Tapudbir CoOX o rasap, Mx
YagnbiH YL C-bIH ynaBapnax | TycracaH.
XYYnUHA, xypan
LuaxunraaHsl Tapudbir
TyCrax erex
XYYIUHA TYCraxx erex
2011 oHp yncelH TecBeec 13
LlaxunraaH Llaxvnraan, gynaaHsl apynm komnaHug 30.8 Tapbym Apynm
AyrnaaHol XYYHUI TapudbIr Xun TyTaMm | TerperuiiH Tataac onrocoH 6a XYYHUN 1-3
TapudobIr bara Garaap HaMax 3amaap YYH33C 22.6 Topbymunr opoH 3oxuuyynax | xXun
HOMIX ©6PUINH OpTerT Hb XYPrax HYTIMH YUNAB3p KOMNaHuygas | rasap
OJTTOCOH.
YUC-bIH KoHuecumnH xyynunH garyy 1992 oHOOC X0M1L TOM YaasblH
Tecenag Tep TOP XyBUNH XOBLUSTUIAH YLIC-bIH Tecen xapankyynax 3acrumH
XyBWUIH TYHLUMSMNAH MEeaxXUH3MbIr Tanaap cyganraa Xumx Tecen rasap, (5-10) 313600 XyBu
XOBLUSTUH awumrnaH anb TomooxoH YLC- | 6onoBcpyyrk 6anraa 6onosu Ipynm xXun NH
3areapblir bIH TOCIINIAT X3P3NKYYIIaX 0400 60onToN Har Y Tecen XYYHUN s5am
aluurnax (PKnwaa Hb ArninH YLIC) X3pankaarym banHa.




TexHonorn H3BTPYYN3X YN axunnaraaHbl Te/10B/10ree
Tom yagnbiH YLC

Caad
63pxwaanuie Yiin axunnazaa YHO3CrIaN Xaeuyuax Xyaa- 3apodan
apunzax apaa 6alizyynnaza | yaa 1000USD
XIMMXI3
450000
XerknuimH XerknuiH 6aHkHaac XerKnuH 6aHKHbI XYYyNunH aaryy 3acrumH (LLlypaH XODK-
BaHK, CaHXYY>KYYI13X TOCIUIH XenknuiH 6aHKHaac CaHxyy»Kyynax rasap, (5-10) | YUC) iiH
YnHruc Xarcaanrtag 1o YagnblH TOMOOXOH Tecnyyaunr Y X-aap dpyunm xXun 219000 6akK
6oHA YUC-bIH Tecnuir opyynax | 6atnyynax €cTomn. XYYHUN siam (OpxoH
YLC)
Tom yagnbiH YLC-bIH y
A U Tom yaanbiH YLC-bIH aHXHbI XepeHre | 3acruiH
MMNOPTBIH | @aHXHbI XePeHre
opyynantbir 6yypyynaxbiH Tyng rasap, (5-10)
TaTBapaac | opyynantbir 6yypyynaxbiH - -
MMMOPTLIH TaTBapaac xeHrenex bywy | Spumum Xnn
Yyeneenex TynA UMNOPTbIH TaTBapaac y y
Yyeneernex waapanararan XYYHUI 9am
XeHrenex byry Yeneenex
[ynaaHbl yaxunraaH cTaHuyya,
XaTyy Tynwasp XanaanTblH 3yyxXHyya, TYYXUA HYYPC 3acrumH
axunnagar uaxunraax TYILW araap, Xepc, OPYHbIr UX33p rasap,
OpuyHbI cTaHuyygoag araapbir 6oxmnpayyrnx 6ariraa 6onosu Banranb 1-2
boxmpanbiH | 6oxupayyncHel Tendep BoxmnpayyncHbixaa Tenee Tenbep OpPYUH . - -
Tenbep Hoorayynax Tyxam xyynuir | Tenexryn 6avraa. Araap HOrOOH
X3P3ANKYYaX apra Xxamxas | 6oxupayyncHbl TenbepuiiH Tyxam XODKNUNH
aBax Xyynb 6angar 60n0B4Y 3H3 XyynunH aam
XOPIANKUNT XaHrantrym danraa.
Tom yaanbiH ycaH
A y Tom vyaanbiH YL C-bIH Tecen
LaxurraaH CTaHUbIH Tecen
X3PANKYYNaxa4 Mall OfloH TanblH
X3P3ANKYYNaxaa oponuory . .
e .. y Oopornuoo Wwaapanaratan 6ongor. 3acruniH
yyA TanyyablH ryuuaTrax yypar, 8 y
» M3praXknunH YMrnanuinH Of1oH sam, rasap, 1-2
oposnuoor XUNX @XWn, XyNnaax - - - -
4 XAPYYLITATbIr HAPMIH areHTnar, XyBUNH KOMMNaHW, TOPUH 3puUnM Xun
camxpyynax Oyc 6arryynnara, OfoH yncbiH XYYHUI 9am

3aarnax erceH 3acrumH
raspblH TOrTOON rapragar
Danx

Ganryynnara oponuox Laapanaratan
oonpor.




TexHonorn H3BTPYYN3X YWN axunnaraaHbl Te/108/16ree
CazixvH rnapk

. . . Expected
wnynegetions [Responsiiel e | buger | o con
9 1000USD
Economic and financial measures
. : According to the
To get financial
To approve by the Development Bank
source for . 450000
. Parliament the Law, the Development .
investment of . : (Sainshand |Developm
construction of WP and  |Bank shall provide Government
WPs from . o . ) e (5-10) (wP) ent Bank
include in list of projects [loans to finance large |, Ministry of
Development : years of
to be financed by scale development Energy .
Bank of ) 219000 Mongolia
. Development Bank of projects and programs .
Mongolia. . (Choir WP)
Mongolia approved by the
Parliament
: In accordance with the
Introdugtion of Law on Concessions
PPP model f_or implement the biggest Wlnq par_k pr(_)J_ects Gov_ernment (5-10) |313600 _Prlvate
implementation : : . |require big initial , Ministry of N investmen
. HPP project, using public |. years |(Egiin HPP)
of HPP projects : . investment Energy t
and private partnership
(PPP)
Exemption of In order to decrease
import duty of [To make law on the initial investment
. ) : . . Government
machinery, and [exemption of import duty [of wind parks, import . (5-10)
) . , Ministry of No need -
goods and of machinery, and goods |tax exemption or Ener years
materials for and materials for WPs.  [softening should be ay
wind parks. applied




TexHonorn H3BTPYYN3X YWN axunnaraaHbl Te/108/16ree
CazixvH rnapk

materials for
wind parks.

and materials for WPs.

softening should be
applied

. . . Expected
. Why the actions Responsible| Time P How can
Measures Actions need organization| frame budget, be fund
g 1000USD
Prepare skilled Strengthen national Due to the lack of The
local experts who ” . . . .
capacities ensuring available | specialists who will Government,
could develop o : ; . o
roiect specialists trained from implement a project of Ministry of YNCbIH
pro) national and foreign wind parkproject, the Education, 5-10 20000 | Teces,
development . I - . -
. . universities and train highly national specialists Culture and | years ragaagbiH
study including lifi hnici houl
Feasibility quallfled technicians and shou d Ipe educated and Sp_)o_rts, Tycnamx
. engineers in developed trained in developed Ministry of
Studies . :
countries countries Energy
There are two major
documents: the Central
Cnergy System and Ministry of
Long term Design and adopt long-term National Program of Energy IS in
i, . Renewable Energy. charge with
political policy documents of energy
. However these two relevant
commitment. sector development up to o
2030 documents have very ministries
weak consistency and and State
. 1 year 100.0
offer no strong agencies. budget
background for the
development.
Exemption of In order to decrease
import duty of |To make law on the initial investment
. ) : . . Government
machinery, and |exemption of import duty [of wind parks, import . (5-10)
) . , Ministry of No need -
goods and of machinery, and goods [tax exemption or Energy years




TexHonoru H3BTPYYA3X YUN aXxunnaraaHbl TO/10B/16ree

Cynep KpuTukasa uaxmaraaH CTaHLl

. . Expected How
Measures Actions VVhyne:SJg;fgethese Sfi;ﬁ;;”ﬁﬁ ;23:2 budget, can be
' J 1000USD | fund
Policy, legal and regulatory
In the nearest future, Ministry of
Development and |electricity demand increases. |Environment
approval of long-term|To cover he needs of 85 and Green
program  for  the|percent of this demand Development;
development of | electricity, it is necessary to | Ministry of State
energy sector of|build large scale TTP near Energy; 1 year 150.0 budoet
Mongolia local coal deposits. This Ministry of g
should be included in the Economic
program Development
Long term . : Currently, a master plan for  |Ministry of
o Follow instructions ,
political . .~ |energy sector development of | Energy;
. on enhancing TPP in S : : . State
commitment . . Mongolia is the major policy | Ministry of 0.5 year 100.0
the National climate - . . budget
document. Some revisions is |Economic
change program .
essential Development
For the energy These provisions are
sector is necessary [embedded in the national Ministry of
to develop a special |program of climate change Environment
program for the and document the and Green 1 vear 120.0 State
introduction of new |development of green Development; y ' budget
technology and more [economy within the country. | Ministry of
efficient energy Therefore, they should be Energy;

production

used




TexHonoru H3BTPYYA3X YUN aXxunnaraaHbl TO/10B/16ree

Cynep KpuTukasa uaxmaraaH CTaHLl

Economic and financial measures

improve the
financial
capacity of the
country

Create a financial
fund for capital

The country’s export has been increased
with intensive development of the mining
sector in last few years. At the same
time, the political parties distribute cash
to the population so they can fulfill

building area of election campaign promises. This cash | Government, | 1 year negg
major strategic distribution activity shall be stopped and | Parliament
targets instead a fund to develop the country
shall be established to allocate such
fund.
In near future, over USD 1.8 billion will
be required to construct large-scale, | ,,. .
. - . Ministry of
high-efficiency TPPs. In order to raise .
- . . o Economic
Obtaining of a loan | the capital, attracting foreign investment . No
. ) : Development; | 1 year
or bond or applying for international soft loans | ,. . need
: . ) Ministry of
are essential for implementing the TPP Finance

projects.




TexHonoru H3BTPYYA3X YUN aXxunnaraaHbl TO/10B/16ree

Cynep KpuTukasa uaxmaraaH CTaHLl

Market

Create and develop
a system that
increases the

development
and adoption

establish a working group to

Energy Regulatory

responsibility of the law on develop the law of energy Committee of L5 100.0 State
employees to . : ) year budget
. energy saving | conservation Mongolia
improve the
efficiency of energy
production
development Government of
Create a market and approval of | establish a working group to | Mongolia, Energy No
price system for the | guidelines of develop guidelines on energy | Regulatory --
- er : need
energy sector the energy pricing /tariffing system Committee of
price Mongolia
Prepare skilled local Large and modern thermal
experts who could .- power stations working on -
: training of : : Ministry of
develop project A this technology for Mongolia .
specialists in Education and 3 State
development study completely new. Therefore, : . 5000.0
. : o developed Science; year budget
including Feasibility countries the development of the Ministry of Enerav:
Studies project should be made y 9y
highly knowledgeable
preparation of
specialists on retraining of currently prepares an Ministry of
thermal power plants | teachersin engineer TPP The Institute Education and 5 State
: . . 10000.0
operate at super developed can graduate engineers for Science; year budget
critical pressure of countries the new technology Ministry of Energy;

steam




TexHonoru H3BTPYYA3X YUN aXxunnaraaHbl TO/10B/16ree

Cynep KpuTukasa uaxmaraaH CTaHLl

Network

improving the

creating energy research
institute under the Ministry of
Energy. Initiators of this project
- the ministries and authorized

performance | Establishing the principle of ~|agents — do  not  support Governme
of any real solutions of global importance | involvements and requests of ot of
decisions necessarily based on the scientists, local authorities and . 10000. | State
: L _ . . Mongolia, |1 year
and recommendation and findings | community in the decision- Ministry of 0 | budget
programs on | of leading scientists and making and this results in later | epergy
zner?y specialists on unexpected barriers during
pvelopmgit the implementation, in some
cases even lead to cancelling
the project implementation.
continuous training of Administration of the Ministry of
establishmen workers. To support _ Energy is unsus.taiunable; gach
t of the employment of experienced | time after the political elections,
inciple of | €N9ineers and scientists at non-professional and political
principie o the Ministry of Energy. To Governme
"in the e MINISTY 9y .| activists are appointed to major
B prioritize improvement of their n . nt of State
Ministry work tessional skill d positions and whom in turn i yearly |[1000.0 bud
only highly | PrOSSSIONl SEUS an : build own team consisted of Mongolia. ucget
lified sustainable employment with _ _ Parliament
quEsie non-professionals  with  less

employees of
the industry”

staff development programs
and benefits and at the same
time to increase responsibility
mechanisms to higher level

experiences. This inappropriate
phenomenon is very common.




TexHonoru H3BTPYYN3X YN axunnaraaHbl TO/16B/10ree
X3MHAATTAH yaxuaraaH rapanatyysiar

. . Responsible Time Expected How can
Measures Actions Why need to take these actions? oraanization frame budget, be fund
9 1000USD
Policy, legal and regulatory, institutional measures
law on energy To issue law on energy There is no legal regulation on ener Government
efficiency and energy | efficiency and energy . g guiatl ay o ’ 1 year 30.0 | State
. . efficiency and conservation Ministry of Energy
conservation conservation budget
. State
.EStabl.'Sh R&D centers/ESCOs There is no ESCO for implementation of | Government, budget/
R&D centers/ESCOs | including hardware, personnel . s 2 years 10000
energy efficiency measures Ministry of Energy donor
and programs
support
Economic and financial measures
Increase electricity to increase electricity tariffs for The ta”_ff shguld cover the level of -
. electricity prices and the cross subsidies | Energy regulatory 1 year No need -
tariff consumers .
should be removed committee
Government
To exempt custom duties and There is no tax exemption for energy Ministry of
Tax incentives taxes for efficient electric efficient technologies. Recently, the Economic 2 year No need | -
lighting devices custom tax is 5%, VAT- 10%. Development;
Ministry of Finance
Technical
. . T Mongolian Agency
Quality standard To issue qugllty standard for To prevent t_he outdated electric lighting for Standardization 15 50.0 State
electric lighting technology in the market year budget
and Metrology
Network
Network vendors and State agencies and
NGOs with R&D for . . . g
- . . . Improve awareness and service quality international State
awareness raising Initiate free consulting service - } - 2 year 100.0
of sellers and installers financial budget

and service quality
improvement

organizations




TexHonoru H3BTPYYA3X YUN axunnaraaHbl TO/10B/16r€6

Yrcapmasa opoH CyyLUHbl A4y/1aasara

way, investment payback period is
very short.

ons

Responsible Time Expected How can
Measures Actions Why the actions need or apnization frame budget, be fund
g 1000USD
Policy, legal and regulatory
gﬁgiggrqi%?]t Establish a working group to develop |Energy
of the Ia\l/ov on the law of energy conservation. Regulatory 1-2vear |No need State
. Building heat loss shall be covered in |Authority of y budget
energy saving :
the law Mongolia
Establishment
the legislation The decision should specify an Ministry of
- Construction
Decision approach of how, when and what and Urban
making of the [organization and with which funding . 2013 year |No need
. . . o : Planning
city mayor insulation of older buildings will be city
improved administrations
Economic and financial measures
About 80 million dollars is required for
additional insulation of about 500 Ministry of
: Set up fund to |panel buildings as counted by 2010. In|Construction
Creation of . . .
: . improve case of successful insulation of each [and Urban
financial - o : 1 year 80 000 -
building building, over 550 thousand tons of Planning
resources . . : : - .
insulation coal can be saved each year. This city administrati




TexHonorun H3BTPYYN3X YUN axunnaraaHbl TON6BIOree
Yrcapmas opoH cyyLUHbl Ay1aasra

Responsible Time Expected How can
Measures Actions Why the actions need or apnization frame budget, be fund
g 1000USD
Market
Ccurriculum on building insulation Ministry of
Organize workshops | with affordable technologies and Construction and State
Increase and trainings their economic and environmental | Urban Planning | 2 year 150.0 | [ o
awareness for benefits shall be developed for the | city administratio g
residents relevant authorities ns
about the
ST 93 Ministry of
building . . .
: . Organize public . . Construction and
insulation . Not every resident is aware of the . State
awareness raising . S . Urban Planning 3 year 50.0
. importance of building insulation . budget
campaigns city
administrations
Currently, residents pay heating
Improved .
Set up a working charge based on a constant rate per | Energy
rates of
Y group to develop a square meter of floor area and the Regulatory 2013- No
prices of heat . - . _ . -
. new pricing / tariffing | on area of their apartments; Authority of 2014 need
for heating . . )
- system residents do not have interest to Mongolia
buildings
save heat
Guidelines to provide Pr_ecqst panel buildings are all N
. o . privatized. Even though the Ministry of
financial incentive to . . . .
. . residents have interest to insulate Environment and State
Creating residents who S yearly 100.0
. : . their buildings, they have no Green budget
incentives successfully improved | .. :
I : financial resources to pay for the Development
the building insulation | .
investment cost.




Project Idea-Egiin HPP

Introduction/Backgro
und

TNA/TAP process has identified large scale HPP technologies as a top priority technology for climate
change mitigation being in line with development priorities of Mongolia.

The proposed Project activity will be a 220 MW hydroelectric power generation facility, which is to be

constructed on the Egiin River.

A Feasibility Study (FS) has already been conducted for the project

A Roller-Compacted Concrete (RCC) gravity dam will be constructed 4 km upstream from the
confluence of Egiin River and Selenge River as part of the Project. The power station will be located
at the toe of the dam and consist of four 55 MW Francis turbines. The Project’s reservoir will span a
maximum of 124km?2, giving the Project a power density ratio of 1.8 W/m2.

Purpose and

To construct a 220 kW Hydro Power plant in Egiingol river of Selenge aimag to regulate CHP

Objectives regimes of central grid
It is expected to generate approximately 500,000 MWh/yr of electricity for export to the Mongolian
Outputs national grid. It will achieve CO, emission reductions of just over 192,500 tCO,/yr by displacing

electricity that would otherwise be generated by coal-fired power plants

Relationship to the

In addition to power generation and greenhouse gas (GHG) emission reduction, the Project will
contribute to sustainable development by:
o displacing coal with a domestic renewable resources for power generation

country’s e providing jobs and training for semi-skilled and skilled workers during and after construction;
sustainable o during the construction period, local villagers can earn additional income through selling their
development agricultural produce to workers;
priorities o significant injection of foreign capital into the Mongolian economy
o the incorporation of other productive water use projects such as water supply, irrigation, tourism
and recreation.
Timelines 4 years
Civil engineering works 177600
Electro-mechanical equipment 83800
Budget/Resource . .
: Contingencies 30400
requirements . . - :
Engineering and administration 22000
Total 313800

Responsibilities and
Coordination

Government/Ministry of Energy in coordination with private companies and international financing
organizations




Project Idea-Orkhon HPP

Introduction/Backgroun
d

The plan of construction of the Orkhon Hydro power plant (HPP) plant has been included in
the Program of Energy integrated system and the National Program of Renewable Energy
for 2005- 2020 approved by the Parliament.

The feasibility study has been carried out by Japanese Chubu Electric Power and Japan
External Trade Organization (JETRO) in 2001 Orkhon river of Bulgan aimag near Erdenet
city located at 20 km from the Central Grid

Objectives

To construct Hydro Power plant at Orkhon river of Selenge aimag, and improve the
sustainability of power supply to Central Energy system of Mongolia. The Orkhon HPP is
expected to have an installed capacity of 100 MW and be connected to the Central Grid.
The power will be supplied to the Central Grid through two 220 kW power connection lines

Outputs

It is expected to generate approximately 300,000 MWh/year

Relationship to the
country’s sustainable
development priorities

Improved operation condition of the Central Energy Grid

* Reduced electricity import

» Decreased coal consumption of CHPs

+ Mitigation of GHG and reduction of air pollution

* Reduced negative impacts of Energy sector on the environment

Timelines

3 years

Budget/Resource
requirements

160 million USD

Responsibilities and
Coordination

The project can be implemented through encouraging private investment in public private
partnerships according to Concession Law of Mongolia




Project Idea-Shuren HPP

Introduction/Background

The Pre-feasibility study has been carried out by Energy Authority — Government
Implementing Agency of Mongolia in 2011.

The dam site of Shuren HPP haven’t been carried out proper geological investigation
like drilling and water pressure test. But according to the findings out of the evaluating
investigation in 1975 by Russians, a thickness of alluvium under the dame foundation
Is not more than 10-15 meters and can stand for structural pressure. This was the main
approach to develop the present project proposal.

Reservoir filling time will be approximately 2.6 year including more water years. So
that, in the FS and Detailed Design shall be considered possibility of filling some part of
the reservoir at the end of the construction period.

Objectives

To construct 300 MW Hydro Power plant at Shuren river and improve the sustainability
of power supply to national grid.

Outputs

Annual generation 1000 GWh
GHG-emission reduction 400000 ton/year

Relationship to the
country’s sustainable
development priorities

o providing jobs and training for skilled workers during and after construction;

e during the construction period, local villagers can earn additional income through
selling their agricultural produce to workers;

e significant injection of foreign capital into the Mongolian economy

o the incorporation of other productive water use projects such as water supply,

irrigation, tourism and recreation.

Timelines

4 years

Budget/Resource
requirements

450 million USD

Responsibilities and
Coordination

The project can be implemented through encouraging private investment in public
private partnerships according to Concession Law of Mongolia




Project Idea-Sainshand WP

Introduction/Background

Renewable energy power plants are planned to be established in the Gobi
and the Eastern aimags according to the Government Strategy.

* Energy demand of Sainshand is expected to be grown due to planned
construction of the industrial park in the area.

» Sainshand is one of windy area in Mongolia. Wind assessment is being
done by the National Renewable Energy center

To construct wind park in Sainshand to operate parallel with the national
grid in order to meet increasing demand of energy in Sainshand. The

Objectives project activity will also generate GHG emission reductions by avoiding
CO2 emissions from electricity generation by fossil fuel power plants that
supply Central Grid of Mongolia.

The capacity of the wind park is proposed to be 52 MW and produce

Outputs electricity of 170 million kWh/year.

The produced electricity will be supplied to the Central Grid.

Relationship to the country’s
sustainable development priorities

e Improved supply of electricity to users

o Reduced coal combustion and GHG emissions

o Reduced negative impacts to the environment GHG emission is
expected to be reduced by 174,000 tons CO2/year

Timelines (What are the timelines
e.g. one quarter, one year, multiple
years?)

4 years

Budget/Resource requirements
(What is the budget? How is the
project to be funded? (Staff, Engage
consultants, partnership, etc.)

Private investments 75

Responsibilities and Coordination

The project can be implemented by private investments supported by
feed-in tariff as indicated in the Renewable Energy Law




Super critical thermal power plants capacity 600 MW

Introduction/Backgroun
d

One of the topical problems of our government as another countries is GHG emission
reduction and cost of energy generation by reducing fuel consumption. Specific fuel
consumption of energy generation is fluctuating in concrete interval and efficiency of coal
consumption is high if low specific fuel consumption.

In near future, it has been planned to construct Thermal Power plants of total capacity of
2800MW near Aduunchuluu, Tavantolgoi, ShiveeOvoo and Baganuur coal mines, which
annual electricity generation is 14-16 billion kW.hand will combust about 12.0 million ton coal
every year. Coal-fired supercritical TPP technology is crucial is highly recommended for
reduction of GHG emitted from the TPPs.

The main barriers to deployment and dissemination of this technology are: 1. Lack of adequate
access to financial resources; 2. Lack of public and specialist information about efficient super
critical TPP and energy use, as well as lack of information for policy makers to develop
adequate strategy in this direction. An important missing component of enabling environment
for coal combustion technology is the long term strategy for energy sector — which is first most
important indigenous energy source in Mongolia. This is largely because of the lack of
sufficient information for policy making.

Supercritical and ultra-supercritical plants are more expensive because of the higher
requirements to the steel needed to stand the higher pressure and temperature, but the higher

efficiency results in cost savings during the technical lifetime of the plants.
The emissions of CO, per MWh delivered to the grid could be reduced from 830 kg to 730 kg.

Mongolian coal fired Combined heat and Power plants were produced 98 % of total electricity.
The total installed electricity capacity of turbines of CHPs currently under operation is 60% is
13 MPa, 22% is 3.5 MPa, and 18% is 9.0MPa.

Objectives

to build a super critical Thermal Power Plant with capacity 600 MW at Baganuur coal mine,
which is located at the distance of 130 km from Ulaanbaatar

Outputs

Electricity generation 3.3 billion kWh




Super critical thermal power plants capacity 600 MW

Project activities

N
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I. Preparation

Organization of study on the technology of Super critical TPP for the senior persons and
specialists;

Organization of discussion about the technology of Super critical TPP for the specialists and senior
persons;

Take the decision on the implementation of technology super critical TPP in thermal power plants of
high power;

Pre-feasibility study of coal-fired super critical TPP in Baganuur coal mine;

Development of engineering design super critical TPP with a capacity of 600 MW

. Implementation

Decision on investment for the super critical TPP;

Changes in legislation, if necessary for foreign investment in the construction of thermal power
plants;

Opening for tender performance construction super critical TPP;

contract with a company that will build the TPP;

Build super critical TPP;

Specialized workers prepare for Super critical TPP

lll. development of technology

Establishment of an organization for the operation of super critical thermal power plants;
Inviting foreign experts for training workers;

Development of guidelines for operation super critical thermal power plants;

Setting up and configuring super critical TPP;

Admission to operation;

Monitoring and assessment of the economic and environmental efficiency of super critical TPP;




Super critical thermal power plants capacity 600 MW

Relationship to the country’s
sustainable development priorities

e Improving the efficiency of electricity production in Mongolia;

e Increase reliability of the country's energy supply

e Increate favorable conditions for the construction of large
enterprises and sustainable development of the country

e introduce advanced technologies in the energy sector and

e reduced the negative impact of energy on the environment.

e Reducing greenhouse gas emissions from the energy sector;

e Development of advanced technologies

Timelines

4 years

Budget/Resource requirements

900 million USD

Responsibilities and Coordination

The project can be implemented through encouraging private
investment in public private partnerships according to Concession
Law of Mongolia




Super critical thermal power plants capacity 600 MW

Introduction/Backgrou
nd

About 90 per cent of overall thermal energy is used the building heating purposes which is a
peculiarity of Mongolia. Therefore, the introduction of technologies aimed at improving building
insulation is critical to achieving increased energy efficiency

The most of the produced energy has being used for heating of building for 8 months during cold
winter.

Most of residential buildings were built with poor insulated concrete panels before 1990s. So, heat
loss of buildings is very high. But the panel buildings will continue to be used for decades.
Research projects of building insulation were implemented and funded by GTZ and etc. As a
result, it is concluded that heat loss of buildings can be reduced by 50-60 % through additional
insulation and rehabilitation of residential buildings

To carry out additional insulation of 300 existing apartment buildings in order to ensure thermal

Objectives comfort of Ulaanbaatar residents who live in residential old buildings
The following technologies/measures will be deployed in the project:
. Fitting EPS (Expanded Polystyrene) wall insulation to the outside of the external precast
concrete walls, roofs, changing windows. U value will meet existing building code
. Reducing uncontrolled ventilation
Outputs . Changing the heating pipeline to the radiators

. Install for all heating risers by balancing valves

. Install for each radiators thermostat valves

. Install for each apartment heat meters

o Changing apartment space heat billing from an square meter based heat tariff to a
measured actual heat supply based heating tariff




Super critical thermal power plants capacity 600 MW

Relationship to the country’s
sustainable development
priorities

Improved the living conditions of residents

Increased reliability of the country's energy supply

Reduced coal consumption in power and heat plants
Introduced advanced technologies in the residential sector
Reduced the negative impact of energy on the environment.
Reduced greenhouse gas emissions from the energy sector

Reduced air pollutions in cities

Financial income of the residents will be increased,;
e Heating costs of the state will be reduced.

Project Benefits

Beneficiaries are residents of existing apartment buildings.
Apartment comfort will be improved
GHG emission is expected to be reduced by 842,600 tons CO2/year

Timelines

8 years

Budget/Resource

600 million USD

Responsibilities and
Coordination

The city government could manage the implementation of the project
coordinating with international financial organizations, government and
private companies.




Replacement of incandescent light bulb with energy efficient lamps

project
Nowadays, incandescent bulbs are commonly used in Mongolia. Incandescent bulbs have
Introduction/Backgroun | light of 10- 15 lumen/W and work for 1,000-2,000 hours. Though, Compact fluorescent lamp
d (CFL) have light 50-60 Im/W and work for 10,000-15,000 hours. Usage of CFL at household
and service sectors level is low due to its relatively high price
Objectives To promote usage of energy efficient CFL lamps
Outputs To change 500000 incandescent bulbs by compact fluorescent lamp (CFL)

Relationship to the
country’s sustainable
development priorities

o Reduced coal consumption in power and heat plants

o Increased reliability of the country's energy supply

o Introduced advanced technologies in the residential sector
e Reduced the negative impact of energy on the environment.
o Reduced greenhouse gas emissions from the energy sector
o Reduced air pollutions in cities

o Financial income of the residents will be increased,

Timelines 3 years
Budget/Resource
requirements 2.5 million USD

consultants,
partnership, etc.)

Responsibilities and
Coordination (Who
does what, when and
how?)

The project can be implemented through promoting consumers to switch from incandescent
bulbs to more energy efficient CFL lamps by providing them with some incentives originated
by the Certified Emission Reductions (CERS) revenue as Clean Development Mechanism
Project. Because, the project will reduce greenhouse gas emissions by avoiding CO2
emissions from electricity generation by fossil fuel power plants that supply the Central Energy
System of Mongolia. Most of CERs revenue acquired by this project activity can be designed
to be returned to CFLs buyers in the form of the incentive.




Improved insulation of panel apartment buildings project

Introduction/B
ackground

About 90 per cent of overall thermal energy is used the building heating purposes which is a
peculiarity of Mongolia. Therefore, the introduction of technologies aimed at improving building
insulation is critical to achieving increased energy efficiency

The most of the produced energy has being used for heating of building for 8 months during cold
winter.

Most of residential buildings were built with poor insulated concrete panels before 1990s. So, heat
loss of buildings is very high. But the panel buildings will continue to be used for decades.
Research projects of building insulation were implemented and funded by GTZ and etc. As a result,
it is concluded that heat loss of buildings can be reduced by 50-60 % through additional insulation
and rehabilitation of residential buildings

Objectives

To carry out additional insulation of 300 existing apartment buildings in order to ensure thermal
comfort of Ulaanbaatar residents who live in residential old buildings

Outputs

The following technologies/measures will be deployed in the project:

e  Fitting EPS (Expanded Polystyrene) wall insulation to the outside of the external precast
concrete walls, roofs, changing windows. U value will meet existing building code

o Reducing uncontrolled ventilation

e  Changing the heating pipeline to the radiators

o Install for all heating risers by balancing valves

o Install for each radiators thermostat valves

o Install for each apartment heat meters

e Changing apartment space heat billing from an square meter based heat tariff to a measured
actual heat supply based heating tariff




Improved insulation of panel apartment buildings project

Relationship to the
country’s sustainable
development priorities

Improved the living conditions of residents

Increased reliability of the country's energy supply

Reduced coal consumption in power and heat plants
Introduced advanced technologies in the residential sector
Reduced the negative impact of energy on the environment.
Reduced greenhouse gas emissions from the energy sector

Reduced air pollutions in cities

Financial income of the residents will be increased,;
e Heating costs of the state will be reduced.

Project Benefits

Beneficiaries are residents of existing apartment buildings.
Apartment comfort will be improved
GHG emission is expected to be reduced by 842,600 tons CO2/year

Timelines

8 years

Budget/Resource

100 million USD

Responsibilities and
Coordination

The city government could manage the implementation of the project
coordinating with international financial organizations, government and
private companies.
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