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CES Central Energy System PR R LF— AT A
CHP Combined Heat and Power BV RS
CHP 4 Combined Heat and Power 4 (Ulaanbaatar No. 4 | 7 7 > /N— hVEF 4 KT EFT
Thermal Power Plant)
cor Coefficient of Performance AR
DAS Distribution Automation System BLEHBL AT A
DGR Direction Ground Fault Relay HHE 5 Ak R
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NDC Nationally Determined Contribution DRTE T D EHK

NEDO New Energy and Industrial Technology | /L% — - EEERIMHA B
Development Organization %

NPTG National Power Transmission Grid State Own Stock | [EZFEERE
Company

OCR Over Current Relay AR AR

ODA Official Development Assistance BUNBH B

PCS Power Conditioning System NT—arF v at—

PDM Project Design Matrix Talxz ) bYA= Iy IR

PST Phase Shifting Transformer RPN
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2.1 EOEARER
211 —fRhE R

(1) — %I
(£ EO—EHRELLTICRT,

# 2-1 =] Ho—ixE#

(1) iHifH 1,564,100 km2

) AR 335 5 7,542 N (2020 4, B I VESFEEHR (LT INSOJ))

(3) EH 77—k (ANA 159 777,290 A) (2020 45, NSO)

(4) BRIt FBUINVRE (BRI 95%) . T Rk

(5) Sib E AN (EFAMHGE). W75

(6) = TRy ML, BFAEINEE (1992 4 2 A #iiBIX 5 8o A B % fR5)
(7) Bl S ORBERERI & R s o pFH)

®) EZFEtE | KitE (M 6 4F : AiELEZE 2021 4F)
FT7F— « T LIV A T RKEERE (2021 4F 6 A 25 HERT)

9) 1TBX Sy | 21 B

(10) EE kw7

(2) HhzH

(High : AR R — Bt )

(£ EiZ, RT U7 oFy IEBICAES 2 REEZR T, ben o7 JlEUHZ T

EEHELTWD,

mfElE 1,564,100 km2 T, HADIFIE 4 50
IRETh oD, Ehix, THESFIcELLELEZ%
SEHETDWEET NVZ A (L N E ok
ENATTA « T — Ll SERRANE 7R D T
RV REJR A D O RN D a2 L
4 SOHFIZTT biv, BHRFMEEIZE TH D,
FEIMERIE 1,580 m, EHRY T > 28— kL (UB)
I 1,351 m OFEFRIZH D,
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(3) FRFRIL

2011 FELIFED— A& 7= D4 H GDP & GDP OHER % LI F OKIZ/RT, 2010 A1 E0 FE O
SRS R 72 G IR DB A T EIIEEOFEN IR E 70 0 RE P LTz, £ D,
T2 ANVBINFITEBREES (IMF) & OILKEMMLE (BFF) O AE Eli, K% OIME
TRAM RS\ Z B 25200, 2017 SELARRIINERIC R R R 2 el C& 7o, L LA B, I3 =
1S A IV A JERGUIE D JEG TP O T O O [EFEE SR E OB R T, GDP v A FAKE L 7o
Tn5,

UsD %
5,000 20
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500

15

10

—ANH7-Y) ZBcDP (K#H) e GDP 5 32 (5 Hh)

(Hit : TMF)
X 2-2—A®H7-V4E GDP & GDP RERO#ER

(B [EOFRERITILFE, WEE, Wl BIERETHDH, GDP OREFERSERI I
P— B RFEE 507 %, PR - AERREE 36.1 %, BREF 132%L > TS (WFB,2017 42), 727>
THILFEIL GDP D 3 H, SR LEAED 7H o 8 Hla2 5Ty, ENRE I & IR
RS IE A ST,

(4) =
(a) KEX Sy

[ ERfITIZIER CRERDSICE L, SRR KEETHY . 7 v XU OEIEX S TV 9
%@ﬁ®17y7iﬁf%éoE$ﬁ%ﬁ§iﬁﬂ®l%%?f&@\%@waéo

(b)Y T 3 — ML OERIRIR., MK E

U T o= OB (KR, BAKE) 2 FRRoRIORT, EElrEmnl bbb FEHK
EIX —0.14 CEIEFITIEL . 1 ADOEHRIRIE —21.7 CE RO EE O F Tl LKW 72D
R EHESbNo, —FH, EOVHKIEILENE S BRIEATHD, 20K 5 ITERKE
DREVZETH D, FERFEAEITDT2281.7mm TIEE A ENEFICEFT D,
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# 22U TN — MLVORIE
7 F v N— MV ESE
A 1A | 2H |3H |4A | 5H |6A |7A | 8A |9AH (108 |11 8 |12H E
EHRE
-15.6 | -114 | -2 83 | 168 | 21.6 | 227 | 215 | 156 | 68 | —44 | -13.7| 5.52
KR °C
B ¥
-217|-161| -7.0 | 1.8 | 100 | 160 | 185 | 16.0 | 9.5 0.9 | -10.6 | -19.0 | -0.14
KR °C
YRR
-26.5 | —24.1 | -154 | -5.8 | 2. 83 | 112 3 22 -6 | -16.2 | -23.8| -7.01
&R °C 7 ? 7
ek 1.1 1.7 2.7 83 | 134 | 417 | 576 | 516 | 262 | 64 3.2 2.5 216.4
& mm
;fﬁzélgg 176.7 | 206.2 | 266.6 | 264 | 300.7 | 270.0 | 248.0 | 257.3 | 246.0 | 226.3 | 177.0 | 155.0 | 2,793.80

(41 : Hong Kong Observatory)

2.1.2 [EFEFRBOK

(1) =X —BER
mwimﬁ%fﬁméht\%mummmnmwwmw2%Wﬂﬁﬁ%ﬁéﬂfnéizw%
—BRTH D, FBORIZIT, BROTBREN TR ENT 2 ENFITILTOEY ThH D,

r%JEm\EW\Eﬁ\?7:WA\EIK\v:~W-f%ﬁX&k®—ﬁin¥
_AZ))EEEO

BAE, VEEL, PO, RS, FIER. TAXA DU T AZADSODF Yy N —7 b
RED,

REDORERMHA D 85 %l IARMKEBEIGT 7 N THD, 5 %HBRT). T %BT 4
—BAFE, 2%0KT], 0.62 %D T XHEETH D, FHEED 80 %L HETH -
TWAHR, BT b O/E CGRRAE 245 MW, 71:2021 FRIC 345 MW ([ZHEK) TF
£ 20 %EEAIIKITE L T 5,

BAEDR, #A L) —ITKREE %%%ﬁ%ﬁén&wot:k@\éﬁw S ES (e
Gy7R LU UZIR N, BRIC, B — 2 AfaiT fiis Lo v Rt a2 ZEb T 2R A 3 5
TODENY —ANRE SN TN D,

BRSO N EREDO 2 XA P IV EIRESNTEY , =L F—FtLORHIRE .
TRk — )b WY LUV O A L < 2o TN D,

TRV F —DIEAFE DY, FTHL O RBULFESCRBIFEDOSE O 7o DB A HE L T
W5,

BEFDOD 7 o= RL, FAony ZAT 3y b BB ROKNREET, EELELRY MY
— Z1E, 1960 -2~ 5 1980 AU S 4L, EML LIZBRI ORI G0N Z o TETWD
AEL VLV TERES Y U —27 01 213 13.7% Tl FEAKE L0 i EOEIEIZ 5
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Q) =RAF—BORIZI T 2 ARRE
BRI —BOR TR TIOR T BFEERRE STV D,

# 23 TRVX—EE Lo BAEHE

2014 (X—RFA V) 2023 (HiZfH) 2030 (HiZfH)
TR D T T -10% +10 %Ll E +20 %LL E
KAER T DEMLAE O T 3% +10 %L b +15 %L
EREEHE EOFRFE -16.22 % 0% 5%
(Hp )
K VBT OFTNER 14.4 % 112 % 9.14 %
PERLE T A 13.7 % 10.8 % 7.8 %
FEER A BT 5 7.62 % 20 % 30 %
TR AR
ZiaferEBEYEHE (1 Geal 0.52 t-Co2 0.49 t-Co2 0.47 t-CO2
DX —FEHITH L
)
BMIZI T BB e REE 0% 20 % 40 %
B
TRAX—FEHIIBIT D BIEEM (k1) HREE AR (K J7) ERA, EBERSEAN (K
1 A AT FIRAT AFH 77)
BARBANL—UL AT IKFEFIH
A KBEEVFIA
KIIFE

(3) HEKIERRLIZ 2D E O ET D ERK (NDC: Nationally Determined Contributions)

(a) NDC #f2L
[ EEFIL. Government Decree No.407 of November 2019 (2553 % | 2030 4= % TP GHG $F

HHHIIECE AR 2 P8 7

GHG emission, Mt CO,-eq.

2010 2015 2020 2025 2030

Baseline scenario = = == Mitigation scenario

(i : MONGOLIA’S NATIONALLY DETERMINED CONTRIBUTION TO THE UNITED NATIONS FRAMEWORK CONVENTION

ON CLIMATE CHANGE)

2-3 =] Eo GHG HEHHENR B &

HARAJIZIE, 2030 42 BAU 12317 5 GHG HEH &E D 74.3 Mt CO2-eq.% 57.4 Mt CO2-eq.{Z HIT&
L. 22.7% (2030 4= BAU k) @ A#EEEITF 72,
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Jisa 2T SRS 4 — DR
# 24 &| EHoO NDC HE

Item Number
Base Year 2010
Base Year Emission (MT CO2-eq.) 25.8
Target Year 2030
Emission Target by 2030 (Mt CO2-eq) 57.4
BAU Emission in 2030 (Mt CO2-eq.) 74.3
Emission | GHG Emission Reduction Target (Mt CO2-eq.) 16.9
Reduction | GHG Emission Reduction Target (%) 22.7
Target
Sectors Energy Sector

- Energy Production

- Energy Consumption
Non-Energy Sector

- Agriculture

- Industry

- Waste

(Hi# : MONGOLIA’S NATIONALLY DETERMINED CONTRIBUTION TO THE UNITED NATIONS FRAMEWORK CONVENTION

ON CLIMATE CHANGE)

(b) COP26 (2831} D KiftHIE S

(B EDOT LIVAT KFEEILS T AT—T{THil= COP26 IZ& L., LLFOFHEZ L TW\W5,
> EUONVEUTE L CERIERE O A & 7 DIREN R T A O &% 2030 42FE T

\Z BAU Lt 22.7 %HI3 2 T 7E,

> =) EBFIL, ERT7T T OFAFRET RLF—EEAECL, o X —EE &5
BT DD T VT A—R=T Vv RA =V T F T2 BT 5, SEWEOEE,
Kk L OVESEIRIC K D KB = %L — @ S ftiak O BEa% HH 4 B EI2FE i LT

AR

> T EEUFIE, 2030 £ TIZ 10 f@EAOHRM S v o X—UZ2FEE L TWDH, T orX—
v O—EE LT, 4E GDP O 1 %F TERIELEE I KBICEHRT,
> ETCOEICEHSNAPA~DBWEREZ R L, B4 COEMEOEREM L 42

FH T~ DB E R LT 5 X,
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4) A~— T 4 OBRRBOE
(a) RWIPHIEBOR

(& EEMORHHBEBETHS TEHEY a2 2050 (Vision2050) (FL%, KER) ] Tl
UB i L OMgr 2 8 il B LT

[E S LIS <, BREICROE LW, R EIEE LB %2 A4y

EOHEZET. Lot R LTV 5,

o \HTLOBBBIRAZFE/ML, =F 7> b« ME&ROEW, HEH CELEOBOTTRZ
B L, TRO¥ERBELGZMET 5, E VR A U ZBORMIC R LA Z X%,

® i~ Lo EZHIEL, MRAKEELZITDH, B, AlE - BET57200RE%R
DB A FE T 5,

® IREEITHE L\, FOeimidn - MR A AL, KRG, HEEGY. BREGY A< T,
HORRZEUNGHET D, IELWASHFHRR A2 i3 2 2 E N OREO AT/ D
T OREARILC SO R ARBR - VU 2—Y g VAR ESEZ, PHE - HED
FENELWEEELRE LEET D,

® GIEARTN. JELET, ANHBRT 2 pEE, e R¥E b - #E. BECE BB - ®B T
¥ BRI URAT v 7 A BUCOBHICKE LERSE D, BEAAIMERLETY
Y= MO —FRE R & 53T 5,

® ZFELZIRCTA~— MAKRIEI AT LEME L, T /38— MU & FRET 2 #5558
W, MU & A S A R L A e < T

® T N— hTNO—ET % 0T 572123k - HE iRk, PV — v A Ek,
FE, thaA v 7 T E S gah. ey — et X — ala=7
A= F =& LR L, BT IE A ET S,

(b) 7?://\‘*—‘ ]\/I/%m@%{gﬁ%%\é7om:/\l7 ]\

E 2 TVEER - BB (Ministry of Construction and Urban Development: MCUD)IZ L AU,
UB fiOMEBICLL T O TR 7 n Y= 7 FZFHE L TV 5,

11



os‘\)
jica

H 2% ey 4 — OB

8

(1) Aero city e
34000 residents ' e > :
*  Free zone _ -J\ o,

Air port NSl s
*  High Technology M B iy
*  Logistic Center | ¥ gl a0

{2) Zuun Mod city S
70000 residents -

* Industrial zone
* Trade & Service

(3) Maidar city
300000 residents
* Eco City

*  Tourism center

(4 : MCUD A—b2—3)

X 2-4 UBTHEIDR~— T 4 2

22 EH s 2 —ORf &k - B
2.21 &kt & —FER R

(1) A
PUFIZRd . EffAHI CE N 7 2 —I3EE T D
B T X/VF¥—4 (Ministry of Energy: MOE)
(] HOTR VT =38 OEEARTE, FHEEE 21T
EHB X OMEEEOIREE T D,
B = XAVX—HHIZES (Energy Regulatory Commission: ERC)
BOMEFOEE « #lil, FEE~DTA B RAHITHEE
. HIGEEESET (National Dispatching Center: NDC)
R IRIEZAT 2 1ED,
(X LTEBEZ1T> T D,

WEEVIER

B

L TH MOE

G A=R /AN =5

179,

EREEEOHERELZH > TV D, £ /BT RN

m  EFEXEBSH (National Power Transmission Grid State Own Stock Company: NPTG)

UB iUV 16 DR ZETe[E 1D 66 %2 FEEL T\ b, REEL NS DO H
BB O - PEft. %f\%@ﬁ%&U%ﬁ&E
XL TH MOE ICBIEA1To T 5,

Wiz, B, 35kV~220kV

HEITH-OTUWD, FRFEHEN

BETE

B 77— EESHE (Ulaanbaatar Electricity Distribution Network Joint Stock Company: UBEDN)

UB N D 35 kV LA F OECERE « 2 &R O 7t

Ehii L CTW\W5,
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B ZOffiHs OEEESTE
Z Oz 2 DD EE R (Western Region Power System,  Altai-Uliastai Power System) & %
BOMESHENFIET 5,

(2) FEhti A F— 21
FROEEERHZ 7 v —F v — MIRTELUTO LR L b,

#2 (Parliament)

WP (Cabinet)

4

T XLF—4 (MOE)

l BORRE - 7rycy MEH

T AF—HlHEER

BESE
(ERC)

gt | I

(Power Generation Companies)

HEET A B AT
b AR TS AT From
(NDC)

(Transmlssmn Companies)

BlFE
(Distribution Companies) '

Eitia s tt
(Heat Supply Companies)

S
XE
Al

(i AR
X 2-5 EXREXEFEXAFX—AK
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#5028 Ehv s 2 — O

(3) =x ¥ —%4 (MOE)

MOE I 6 DO LR S, BHEBLT R VF—BIRONLE, ~AX—T T VKRGE,
FYRIZEDZFINX—FEORER EE21To T D, EEREORC TR 72 SI3NEB LW
HEROEKBNMIEL 72D,

®E - FXE

(Hh : MOE AR — A —3)
X 2-6 MOE #H#RX

4) =x ¥ —#iZES (ERC)
ERC 1% 2001 A= = R /L —JEIZFS &G SR C, FE, 549
LTWa,
BARBZIE, FEEOTA B ADFRIT, FEFEORESO L E2— - KGR, HEE - FEEOD
W fE DT AER O, R F R OBRER ENTORELE LTHEZLNR TN D,
ERC OAFEITILLT D LB TH D,
|

Chairman of Commission,
Commissioners

W

. BB, AT M

i

| —

Internal Audit Department

Management Department

Energy Regulation, Tariff & Pricing, Energy Conservation Administration,

Inspection Department Market Department Department Management Department

Consumer, Rural
Regulation Division

Market Research,
Cooperation Division

Regulatory Boards of Province and Capital

(Hih : ERC AR — L—3)
X 2-7 ERC O#E#%X

14
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222 ERFRICHT D1k - BHIOHEE

(1) Bz

ARAFERICHTDIERET= RN F—IETHY | BETDERE LT, FEB A, HARRE
TRNF =i, Aty va VEERE AT RUXEREPHIE STV D, £ OMIZITRE
FERAA, SRR FRe BRI (X7 - BLFE) | AR RE— R /L X —BikE R TSRl (BLHE) |
BMfitis - Boe TRoBIAL, BVGEERERAIERH Y . UTiCTh 6 ofEZ2 R,

(2) =RNF—ik

TRV F—1E1T 2001 4 2 HICHIE S8, AFTOLGEIT 2017 41 H ThH 5, EFHE= NIV
F—EORZRE L, BUFNERT 25 Z LB L0, BUFHEE, HGBUF, Bk, TRbaERS
FTOEE], FET A o AOHME & FER ], MERE, =3 F—ZHaRA & HiGE - TiaE
DOHER] -« FH, FEHRBERR, REELBELTND,

B, RLF—ELEET ZHANIIEKES NS TETHD (2021 FHRIFR)

(3) FER L

HERAEIT 2001 4 2 AICHIE S, RFTOWEIT 2020458 A TH D, HETA L ADH
i AR WIRR, eshie EICBIT A FTE, EH, MFBUFIC X AR AIRIRERA EABEL WD,
2B, TN —FEIIET LA T A L PR VX A THESN TV,

(4) AR XL X —ik

FHEFRET R /L —{413 2007 4 1 HICHIE SH, SHTOBUEIX 2019 % 6 A Th D, KL,
JBT), KT, HIE, ASA A AR EOT R VR THFHEUIMNCE), BEiiET o b on
W5, EFHESDHAEET RV —EORZ2RE LB N E T 5 2 LB IO BUFgEE. Hi7
B, BB O®RE], FET AR, MREREREEZHEL TS,

FHETA B ZHFEITHT. - T, = RF —EITHE DO MLEEFRTIN X TUL T OFHEN M
L%,
FBARRET X X —JH & LT o LHIFTARER
fifi F 9 A FE ML O TR BEFE G i
KERZHEHT 56, B, kA, #E, kX, "% oA
RAEDEN EHEEEICAE L TWD Z & DR

S

clf

BEAMFE X 2019 42 6 A OUE TLL N D & 9 ITHUE S 4Lz,
> EJIFEE - 0.085 US$/kWh LL
< 5,000 kW LA FOKIFEE © 0.045-0.06 US$/kWh
> KBEFE 0.12 US$/kWh LL T
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F7-. REFMA LFLOREMS LY SRS iMEInNs 2L RERRICERINDEH
T REPFIZ OV T ERC, GBS Y ek sk OB AR EEEBETH 2 &, B N1
<~ A% FERUANAOHZ REIRICOWTIX ERC 23, IRETHZ LR HEESINTWD,

B) vty a rEHEE

Aty va CUEEEIT 2010 F 1 HICHIE S, EFTOWEIL 2017 FE4 HThHDH, 2ty
Va CEEOTE, BUMBEE., HOFBUF OS], BUMEBE £ 7213 ABUFIC L 22y v a v
FHY A NOIERK & BUF £ 7213 RS S K D8R AL TN & F3EF ORE, ALE1THh72
WBAOEBER BRERICL2a vty a v FHE avty va VEERKNEORRHEE,
HEZOWTFERHEZEEHEL TN D,

(6) B/ F—Ik

BT L X—EIT 2015 4 11 HIZHE S, RFTOYEIT 2017 45 A TH D, EFHEDNE
i*wﬁ%ﬁﬁéﬁiﬁé’k BUF, BURHERE, HOABUMO&E] BORO FEMER L LT~
RN X =GR OEE] B RN F =TT LHFEFORE & MR, =L X —BEAEMKIC X
%E%@@&%ﬁmhfnéo

(7) HEEIRHFHA] (Integrated Grid Code)
HAE BRI, EHXEERMOENEEZHTET 5D E LT 2010 4 5 AICHIES

i, EERFOMIKK Sy, E S - AR, RIIGEESITORE], Braxain o Rk,
SRR - HIfE, DIERFOXR, AR, fEfAtE, 2o 7 ﬁﬁ®$%\ﬁ RHEE, FERE R
DX FAFHLD 3 H 72 E 2 HHE L T D, ABRIONEIZ OV T 4.1 8z 2, £72,

ABHNE, AR RV —IZBlT 2 HEDEMR EE2ED T, LENED HIL T\ 5,

(8) Rt R T (A - fil&E)

TA U AR OREE N LE BB RIS DO TNE, RO NEZE 5T
REAETLH0, REEZHEL TV D, HRT 2R OBINELFIZOWTIE, K8 FEFE
FSEAE O &, ERLER O ARPRYLE Y HIROTFEATE L EE L, B RMOEF e EH
DR TEDLLIICRETHZ L E LTV D,

w)ﬁéﬂ%i*w¥~%ﬁL%$ﬁﬂW(m%)
mﬂﬁ%%&ﬁ%m%%%_Lﬁﬁé . RREIENERRICHES T bR E L, 2D
BROZM: BUMBEE, Bl SR +%ﬁ9@Aiti&A@%ﬂk%& RN TR &
FHREEZHEL TWD, IR E e D/ MR ERHEIILL FO L B0,
> EADEGE  20kW LU, IEAOHS - fEE SNZHERARED 50%LL T
> EREDOEEN 0.4kV
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BRI BTz > COHINEFI TS FHEEFEE DR TH2 L L LTS, AFAITHEL T
LEMHILUTOLEED,
& SRR OBLE RN W TEEE I > 7256, SR D EEZEIML 720
oo,
<> KBEEFEERIE IEC61730-1 38 L ONIEC61730-2 %, A o 73— & #&fiiil% IEEE1547/
IEC61000-3-15/ TEC62116 % i 7=,
< BLEE SRS IXEFAEAE MNS1778:2007 % i 7-7,

(10) EABERS « BoHs e il
BN F 72 13BN O3 %2 BV BoRa sk i 85t T DR O RAIC, HFE TR, 384
. BERRFE A HE L TV D,

223 “ R F—FHE

(1) FHET A v 2O
TRAXF—EREREIZLY, UTOIFA BV ARED LTINS (2021 4 6 AREA)

SE A
T
K
Efitin e
R - RPN
AL 3
EALIR R S
UL F = 3L 2 —ffk e i
FEHH T oo L — g Eg
AT
B e (O T =S
7 A MG

O e Ny Wy

—_
— O

—_
N

EEL2F - CEEHRE S MW 2B ARMOEFR., BLIOEEAXF-<EER. EFEER
. PRBEVILES . AR E WD FEEOEHICOWTUIEOFRR . Z LM I T BT O
THEITA VL 22HB5, FFEIIOVWTEZRALXT—IETUTOL I ITHEESNLTWD

Q) FFEDOHE

(a) FFE - FEEFHE

e - FEAEEF I LRELE R - MG R A B L CED - BRI MR Z R D, LUTFO
Baa R, BRA St - FECHHFET A b D ET D,
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> B BEEFMOATHEMNT 256
> EIRISER LRWGE
> B BEE TR T S5

(b) £E - BVieFE
K - AR T ITAERM - AMHE R A EN T 50T, UTFTORGEZAD,
> HE - BEFEEE | WE - AEREET N ERICEN TE, FHERIEEIZES -
BrfigcE s Lo, BT ORMEEUNHERFE L, MR 5,
> MOFERL L ORFEERICOWT, BIEERRE, £ 5,
FEE . FIHEPDFICEERM - BMHEREAFIHTE L L2127 5%,
> A - BMIMEEEFIIRE - BEFEELITO LT TERY,

~

(c) #ATE - WAENE
G AR EVEER L L CHIRGERSITIILL TOMRN], #EEH L, B - BMLG 2 I T 5,

=&

<> B BRIV, (B3 X M GSEEEOMEEZIT O,

> FH - KERIZRBWT, B - BMiG 2451k IR, T2,

> HE SN FIRICHEW, B - B RK ZRRE T 2.

> EHRM, B RESHRAIGER TE 5 L5, BE - MU A R, BE - R
BGHE 2 ST D,

> MAEMRENRTEN OO, (R - 85 - FEI AT L Z2E T 5,

> B BRE T EEET O,

> RMERAL—LVEREL, EiT 5,

> B AZEE, EhT D,

> KA - BV IIRE - BB XX —HEEELITO T EIXTER,

ORI, EIRTER L —L, WGV — /L ORI 2V TR - RS OIRTEIS
o,

(d) BB - BMitfE g6
AR - BV EE T, BUESNHIBRICBW TR TORERICMETEL2L L L, UTD
BHEEAD,
< HlEts
g 5.

=

WNOFEEF D, TEOFIEITIN O ZHHRES - BHICALE - PARLA R & 12

& OIS L ORFHEIC OV T, BUEETIE, T 5,
¢ BHACRES NG - BEHRBERET D,
& BUE /I T Ox R AR — R IR AT 2 5,
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o FETE - REEAVEZEA. 8 - AR SRS BT R T o= L X — it &
FEEDBEOBEBMNNTEL LD, TEEDPES - BEHECZHTELL1CT
Do

< BLFE - BV R 2 A MER. HERT 5.
> Bl T oz —iGHER L ORI LY | BEEOFTEZ TITRVZHEE ~

DAL ZTT D,
> FEHE - FEEAEZER. & - UG RS L oG EIIEV FRISHAWICTED -

HEEAT D,
<> BOEE - BECRREZEE IR, BT IERE Tom sz X —MidFED T A L R %
BoZ Lty TE b,

(e) Bl N o= —figFHE
U T O =L — (e FEE I IRE - BENFES . 5F - B FES . BB - BEaFE
FHLES - BAERETOHEREAGL, UTORREEA I,
> BUE SNT-HUBNOTREFRICES) - A iis+ 5,
> MERES  BHGEOTEMRIC OV T, BE - BEVEEE | 6F - VA ES .
FoEE - BEIR S EE | 0 - R ER LI 6E T 5,
> R - BMILGEE BUE - PR, BT - BEEEICDD DB E D,
FEFMOHEZRE., BT 5,
< B T O 3 F G EEF IIHE SN HIEN~DE T - B E21TH 2 &
HLTE D, B EAMER T, ZHRE L OGEDOL & ERC NEUE Lo lifs &
Do

<>

() FEBLHI T D= 11— a9
FEH T D= gL — G FIEH 1T, IS RE - BAFEEE NGBS - BEBALE
BRI T MR 2R L, LTORBEZR D,
> RERET) - AR B ORI OWT, FEE - BEFES, 8 - B FE R
AlFE - BVRCAE 36, avE - foRlEses LI, AT 5.
> FHEFEROBEZRE, IS D,
S BRNTHEN, A F T AR EAT D

(g) B AT

B AT EZ THH T OMRRICRBT 2B MG 2520, IERH T OfR &M cE M
EAT O MR Z A L, Mk B R A Em L CENRSIZ1T O BB AFET Ao 213, #E
HEFKICHEZOND, Fo, ERMEARITIBOEEIC L VRO bl i e L, FEfiicHz T
DEMZONWTIREBFERERELABT DL STV,
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(h) = RVF —a%f DR FE
TARNF—RIFOERFEL T, =RV F—RMORGT, EREZITI DT, FERTICKLE
REMEAETT LTz BT, HEFIC R VBTN D, BRI D = 3L X —% (i 1 LBUM B D f A 72
(ZBAMRBEBA D BB BT A2 1T 5 2 & L ST 5,

(3) FERWTrER
FELHFTLHIL, RO > THRT2ERICEAL T ToFRAREET 2,
T4 =V BT A AET ¢
TRAF GV D = 3L X — RO
ARE, BRRE, R T o= X -, & B
TR OO FA 224
FEGPH, rAFHE, =R F—FE AT R
PR B BT
R R TR R
FEZOMBRI., B
ARG R, BB LOE R
Bl x5k

S T T S S S S

FAORERITHFENDS 60 BUWNICHEHSIND, O, FEA2RE T HEENILEIZLR T T
MWL LT-BHMAFEOBE 2552055, £72. —DODOFEETA v RATEBORENDH -T2
A0 MLk BEL D,

@) FET A v ADOHM

T FBEN, LE B FET AU AWML 5~25 . TR X —RMERFET A
CADOHIE S ELN, OFEHET A B RO 10 FELIN & L, B 72 5502wl EiE 25
FEF CTHEENRETH D,
224 FRA[HESL

HERA SN TWVWAEEE T, ERCHR—2_—UCHERRETH S, LLTIC, 3E - R F%
. L - B AFEEE O TJX%%rT(mmEﬁH%E)
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(1) %7 -

&

® 25 HEE - EREEE

Special Licensees (SL)

Name

Type of license

Traditional Source

1 "Thermal Power Plant 4" State-Owned Joint Stock Power generation
Company (SOJSC)

2 | "Thermal Power Plant 3" SOJSC Power generation
3 | "Thermal Power Plant 2" SOJSC Power generation
4 | "Darkhan Thermal Power Plant" SOJSC Power generation
5 | "Erdenet Thermal Power Plant" SOJSC Power generation
6 | "Energy system of Dornod region" SOJSC Power generation
7 | "Dalanzadgad Thermal Power Plant" SOJSC Power generation
8 "MCS International" LLC Power generation
9 | "Altai-Uliastai" power system Power generation
10 | "Mon Cement Building Materials" LLC Power generation
11 | "Erdenet Mining Corporation" LLC Power generation

Renewable Source
12 | "Tosontsengel HPP" LLC Power generation
13 | "Taishir Guulin HPP" LLC Power generation
14 | "Bogd river HPP" LLC Power generation
15 | "Clean Energy" LLC Power generation
16 | "Durgun HPP" LLC Power generation
17 | "Solarpower International" LLC Power generation
18 | "Clean Energy Asia" LLC Power generation
19 | "Everyday Farm" LLC Power generation
20 | "Naranteeg" LLC Power generation
21 | "Sainshand Wind Park" LLC Power generation
22 | "ESB Solar Energy" LLC Power generation

Heat Generation
1 "Thermal Power Plant 4" SOJSC Heat generation
2 | "Thermal Power Plant 3" SOJSC Heat generation
3 "Thermal Power Plant 2" SOJSC Heat generation
4 | "Darkhan Thermal Power Plant" SOJSC Heat generation
5 "Erdenet Thermal Power Plant" SOJSC Heat generation
6 | "Energy system of Dornod region" SOJSC Heat generation
7 | "Dalanzadgad Thermal Power Plant" SOJSC Heat generation
8 | "Baganuur Thermal Power Plant" SOJSC Heat generation
9 | "Nalaikh Thermal Power Plant" SOJSC Heat generation
10 | "Amgalan Thermal Power Plant" LLC Heat generation
11 | "Erdenet Mining Corporation" LLC Heat generation
12 | "Dulaan Sharyn Gol" SOJSC Heat generation
13 | "Selenge-Energo" (LSFE) Heat generation
14 | "Durvulj" (LSFE) Heat generation
15 | "Mandal Golomt" LLC Heat generation
16 | "Tuvchandmani DEHG" (LSFE) Heat generation
17 | "Ekh Golomtyn Ilch" LLC Heat generation
18 | "Khutul Energy Heat" LLC Heat generation
19 | "Khentii-Us" LLC Heat generation
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# 2-6 £E - EAWMMATES

Special Licensees (SL)

Type of License

1 "National Power Transmission Network" State-Owned Power transmission
Joint Stock Company (SOJSC)

2 | "Western Region Power System" SOJSC Power transmission

3 "Altai-Uliastai Power System" SOJSC Power transmission

1 "National Power Transmission Network" SOJSC Power import and export

2 | "Western Region Power System" SOJSC Power import and export

3 | "Dornod Region Power System" SOJSC Power import and export

4 | "Khuvsgul-Energy" Limited Liability Company (LLC) Power import and export

5 | "Ulaanbaatar Railway" Mongolian-Russian Joint Stock Power import and export
Company (JSC)

6 | "Tsinghua MAK Nariin Sukhait" LLC Power import and export

7 | Gashuunsukhait Customs Office, under the Mongolian Power import and export
Customs

8 | Customs Office in Bichigt, Sukhbaatar aimag, under the Power import and export
Mongolian Customs

9 | "National Dispatch Center" LLC Power import and export

225 BHEAH

(1) EXEH

EREHEIT, 4 DO (CES &SES, WES, EES, AUES) (2437 T, TNZFMNFE% (Industrial)
EAEE (Residential) OF 7 TV —THEINTWD, Wb | (EEEHHEAA—E D Single Rate
& FERHT BN e BB BT 2328 95 % TOU (Time of Use) Rate 23a%E SN TH Y, TOU A—H —
EEMHELTHBEEORBRIRTE 5,

ZAH OREEBHEFAMIZIX, Bt RERe A E £ D (CES & SES T 23.79 MNT/kWh, WES,
AUES T 11.88 MNT/kWh, EES (Z#iR472 1)

PEZER ORI, TEREBHEDIEZNNTE &R (Capacity Tariff) bife I d FLLTHEF T,
25,000 MNT/kW/month, & VLIF D FESETEE T 9,000 MNT/kW/month) , EEH OB IZITEA
B4 &9 4 B T 2,000 MNT/month 234U S5,

(2)CES IZBIT 5 é‘é’fxﬂé&%ﬁﬂ
il LT, CESIZBITpESREEERELLTFIZRT,

22



og"\)
jica

#5028 Ehv s 2 — O

& 2-7CES BT 32 EXR KIS

Single rate tariff /VAT excluded/

MNT/&Wh
INDUSTRIAL
Mining, processing industry 17969
Other industries, business entities and organizations 164.38
RESIDENTIAL
Monthly consumption below 150 kWwh 13428
Manthly consumption above 150 kiWh 154.08
Included the renewable energy levy (23.79 MNT/KWh)
Capacity tanff of other industries 0,000 MNT/&W, month
‘Capacity tanff for mining industry 25,000 MNT/KW/manth
Basic fee for residential consumer 2,000 MNT fmaonth
Time of use electricity tariffs /VAT excluded/ MNT/Wh
INDUSTRIAL Mining industry Others
Shoulder
from & am until 5 pm 1168 10438
Peak
from 5 pm until 10 pm = 245.68
Off peak
from 10 pm until 6 am A3s Hlz 9%
RESIDENTIAL
Shoulder
from & am until 9 pm e
Off peak 112.08

from 9pm until 6 am

Included the renewable energy levy (23.79 MNT/KWh)

(Hi#h: ERC)
(3) Eitiala
R, Sk T LT A 5, fEE (Residential) 1%, ARIFEIZIS U72iR 0372 S 4D 03,

A= —=NEBEBINTWDHHEAEIF, /EEICK > T4 S5, El T Entity & Industry DI,

# 2-8 FHUIROBBLIGEI S

VAT excluded/

dij:ﬂ; | £l Tap hot water By meter (MNT/GJ)

(MNT per-

i
Ulaanbaatar 506 472 1870/2,806* | 3421 7,277
Darkhan 506 470  1870/2,806* 3421 6,419
Erdenet 506 504  1870/2806* 3421 7854
Domod 506 | 760  1870/2.806* 3421 6698
Dalanzadgad 506 861  1870/2806* - 20843
Nalaikh 600  B60-1290 2875/4025+ | - 25813
Baganuur 660 1,145-1230 3163/4426* 8711 18310-19,795

MOTE: = Mon heating seasan

(Hi#h: ERC)
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(1) FFmxFEL T ORI
2012 FFIZEUF LV R1T &7, [Law of Mongolia on Renewable Energy ({FR) | TlE, =%
FEFEOHEF & FHEIZOWTL T HE S TWD,
® To deliver its electricity to the nearest connection point of a transmission licensee,
® To be responsible for transmission cost till the connection point, and

® To implement dispatching regulations requested by the dispatching licensee.

—7. B ELGI WO EEFERTLT O L BHPRES LTV D,
® To purchase electricity sold by a generator at a price approved by the Energy Regulatory Authority
specified in Article 11 of the law
® To connect a generator to distribution board of a transmission network complying with technical

requirements, to finance cost of required capacity expansion

2012 4RI HEAT ST [RE Article 11 1213, & PR R IZ% L CLA R O O AIFSH 23 FE 8 S 4703,
2019 4E 6 H OIERUWE CTHMBIIEE STV 5,

£ 2-9 H- R EEE W T RBUBHEAR

2012 T E S A7k 2019 il E S A7 AMik
(US$/kWh) (US$/kWh)
PN S5 7V Rt 0.150~0.180 ~0.120
R 0.200~0.300 ERC., Hi7# % CRLSHLE
a7 70 R 0.080~0.095 ~0.085
7 0.100~0.150 ERC, H5#BiHi% CHIRBLE
K 7 U R 0.045~0.060 0.045~0.060
(~5,000 kW)
A A 0.080~0.100 ERC. HJ7#Fiide CHISHE
(~500 kW)
A A 0.050~0.060 ERC. HJ7#0ii%s CHISHE
(501~2,000 kW)
A A 0.045~0.050 ERC, HJ7#Fiids CHISHE
(2,001~5,000 kW)

(Hi# : Law of Mongolia on Renewable Energy (2012), Amendment of Law of Mongolia on Renewable Energy (2019))

(2) BlEMERLC BT 2 B R O [E & B Bk

2021 42 6 AIZ ERC £V | BliEMERe S 2/ NEBIE = 2 o B & B BB R B HIT Iz, L
TORDOELY, 6 KD 17 FFE TOERAGKIT, BESAENEEHEES TGS 5 EXE
4 (B CES OIEEA TOU kHa: (6 HE D 21 K% ) ) LREETH D, ERCIC IR, BB
DHEPBE WIS e B R HKOBERIL. BHORFEE L HHEE~OFEREILZE LI E
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TEENBINEN DT AT LELTND ZEnD, Av— M A—ZOERKIZLY ZhbD5HE Y
AT DRSNS T ERHIG SN,

# 2-10 BERERICBIT 2B rBEEE

ook BT B4l
1| During a day / from 06:00 to 17:00/ MNT/kWh 140.18
2| During peak hours or in the evening / from 17:00 to 22:00 / MNT/kWh 221.89
(84 : ERC)

(1) B P EEE

IR OFERPEERE @AET) 2L FIRd, WAlXe 7 75 CES BT ICEET D E N
A bloTRBY, £ EEAETRTH, CESIZBIFAREEINZEH L TELU, 2011 1D
2020 £ F TOERPEHMMORIL 7.0 %E WV D BWREZTEL TV 5,

Fz 2-11 HORBIERBEESE (BAL: GWh)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

CES 4,347 4,565 4,809 5,134 5,378 5,494 5,763 6,300 6,561 6,721
EES 113 119 123 178 185 214 231 232 242 210
WES 95 109 119 127 143 146 155 163 172 183
AUES 38 39 45 53 63 69 70 76 81 84
Netimport 307 434 1,181 1,397 1,394 1,419 1,623 1,684 1,716 1,706
Total 4,900 5,266 6,277 6,888 7,163 7,342 7,741 8,455 8,773 8,903

Increase (%/year) 7% 19% 10% 4% 2% 5% 9% 4% 1%

(HH# : MOE)

(2) KE

kB OFERERE S AL ET) LU NIRRT, ) ERETIE. ZREIPRIFELEE
DB, MRIEFHMONTIE Y, 2011 255 2020 £ F TOEMPEIHORIL 72%E
IEVEEFEL TV D,

= 2-12 HIRBIERRKRESH (BAL: MW)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

CES 782 863 910 969 965 975 1,016 1,117 1,153 1,303
EES 21 26 26 27 27 31 34 32 39 42
WES 23 27 30 32 28 29 31 39 34 41
AUES 12 14 15 15 15 14 17 18 19 20
Netimport CES 120 108 157 144 92 52 45 178 184 228
Import Oyu Tolgoi 0 0 100 125 125 127 140 158 160 160
Total 958 1,038 1,238 1,312 1,252 1,229 1,282 1,542 1,588 1,795

Increase (%/year) 8% 19% 6% -5% -2% 4% 20% 3% 13%

(4% : MOE)
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(3) E s
(a) FEER i

(&) EOFRFERMN B L RMBEHFELRT, 2020 FREE T, R RBER A I3
Lo2bHbbDD, 2FE LTUINORMBAELHML CNDH20, Mo REAL FiHA R~
—RA) & LTIL18 %<&, State Policy on Energy 2015-2030 (23517 % 2023 D HEETH 5 20 %Il21%
LTV,

* 2-13 &) EBOXRRBREHORBAE L BH-REAR

Ne Power Station 2018 2019 2020 2021
1 § CHP-2 24 24 24 24
2 8 CHP-3 186 186 186 198
3 % CHP-4 703 726 749 772
4 g Darkhan CHP 48 59 83 83
5 g Erdenet CHP 28.8 28.8 28.8 7
6 _E ErdenetMC CHP 53 53 53 53
7 g Ukhaakhudag CHP 18 18 18 18
8 S Dalanzadgad CHP 9 9 9 9
9 @ Salkhit Wind farm 50 50 50 50
10 e Tsetsii Wind farm 50 50 50 50
11 = Sainshand Wind farm 55 55 55 55
12 Darkhan nar solar farm 10 10 10 10
13 o Monnaran solar farm 10 10 10 10
14 & |Gegeen solar farm 15 15 15 15
15 § Bukhug solar farm 0 15 15 15
16 Sumber solar farm 0 10 10 10
17 DSP solar farm 30 30
Total (MW)[ 1,260 1,319 1,396 1,473
RE Installed Capacity (MW)[ 190 215 245 245
RE Rate| 15% 16% 18% 17%
(gt : MOE)
x 2-14 £ BOERREEFORBHRMER
Ne Power station 2018 2019 2020 2021
/January-September/
1 ‘g CHP-2 77% 76% 74% 76%
2 Q |CHP-3 67% 65% 64% 63%
3 g CHP-4 62% 62% 63% 65%
4 § Darkhan CHP 63% 60% 48% 44%
5 :g Erdenet CHP 65% 65% 63% 41%
6 g ErdenetMC CHP 68% 69% 65% 69%
7 g Ukhaakhudag CHP 22% 16% 18% 23%
8 © Dalanzadgad CHP 10% 16% 41% 39%
9 2 Salkhit Wind farm 36% 33% 32% 40%
10 © [Tsetsii Wind farm 34% 37% 35% 43%
11 = Sainshand Wind farm 6% 32% 34% 39%
12 Darkhan nar solar farm 19% 20% 18% 17%
13 » Monnaran solar farm 21% 22% 18% 20%
14 % Gegeen solar farm 11% 20% 19% 19%
15 5)) Bukhug solar farm 21% 19% 20%
16 Sumber solar farm 21% 20% 20%
17 DSP solar farm 4% 19%
18 Total (MWh) 56% 57% 55% 57%

(it : MOE)
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(b) Ik

07 EOESEIERE, *E
7 Z =B I TS, KER
345 MW (25| & EiF bz,

&) ENOBINO-BETHHEICIE,. av T o0/ EMATLZ LiZkd, —FH., &
TR OBESNOFEE M CTEINIREA AT 25513, BERREOEITEICOW TS Y vlEg
HHN, HREHIRA RN A BEITEZENTE LT, 2D X522 LT b2 LK 5 NDC 25EE L
THRMEHZIT> TN D, o

BT EOENMBICEADLEEL . FHRARMIILLTO®EY Th 5,

ERE, XEENEBLOGHEREENOOERD 3 O 7 7
WEIZOWTIZ 245 MW 28 B[R & 72> T2y, 2021 K5

5
i

# 2-15 0T E OB HREERE

Indicators 2016 07 2018 L 2020
mported R S i e s
elactricity (GWh) 20 2706 0.1 250.8 18699
Bgented 339 31 269 965 30.85
electricity {GWh)

Guaranteed

capacity [MW)

HAverage price of = Sl = =i i
import (thow USD) (o8 i i o 041
Fayment (thou USD) 16,4417 21,3522 226058 215419 JIGISLOT

(Hi# : Statistics on Energy Performance, 2020)

(4) EHFE= A b

NREINTWDS, CES IZBITDESXEHEORMN = A MILLTOWEY ThdH, FEEICHNDIE
i bm< . LD 6 %'Eﬁ%ﬁ&béo UTORIZ ZUX, EHORE = A M, ‘(ﬁ%%‘in%@
BB 2 ERl> TR VRN BEL TWDH I ERbh 5,

# 2-16 CES [ZRBIT B2 E A= X FAER (2020)

MMNT/kWh

g
o
=
[—
=

i i

IO 11310 + 824 + 345 +1022+ 1400 + 3464
GRS £ 6% + 45% + 19% + 56% + V6% + 189% =

expenses
expenses
mission
Inms
Trans mission
expenses
Distribution
Distribution
expenses
Average price
for consumer

xRl 176.91
g 95.9%

(Hi# : Statistics on Energy Performance, 2020)
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(5) ESIERO M B

[ ) E2EICB T 2FEROBIEHBERNALLTDO 77 7R ST\ 5, 2020 4£1%, CES I
B AHTREEEILT T AR L TWDH DO, CES, WES, AUES, WES OEXKHEE (X
HOHTHER) ITREAER LT,

Operating profit and losses

100+
M License holder of CRIPG as well as WRIPG, AUIPG, ERIPG, DzCHPP, BNTR TPND

804 M RE sources in CRIPG
M Heat generation license holders of ERC
601 M DHPU and HPUC in Ulaanbaatar

40+

204

=20+

404

604

-804

1004

2015 2016 2017 2018 2019 2020

(Hi# : Statistics on Energy Performance, 2020)

2-8 ] EE&ADOBEBRFRE OBRRIHEAE

(€| EBIF»DITHEKZ D 5 72 D& L S TRV . EIZ WES OEEFEL DD
EBEZHLTND,

F 2-17 BURD O OB E&Z AR

ws e o ans o [N
16,700.0

‘WRES®SOJSC 86000 = 86000 86000 86000 86000

‘ERIPG"SOJSC 22000 : : . : :
“D2CHPP* ' ' '
S0JSC

CAUIPG'SOJSC | 41500 | 31500 31500 31500 31500 & 3150.0
'BNTP"SOJSC 11000 & 1,000 1000 1,000 11000 = 10100
TPND'SOJSC 14000 & 14000 14000 14000 14000 = 12380
DSHE"SOJSC 5000 | 5000 5000 5000 5000 | 4820

1,600.0 & 1,600.0 16000 @ 16000 16000 = 14471

“Selenge
E o ME 500.0 500.0 500.0 | 5000 500.0 4280
“Khentii-US" Ltd = = 300.0 300.0 300.0 2696

BT 050 16500 71500 1500 171500 [0

(Hi# : Statistics on Energy Performance, 2020)
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(6) HAMRN

CES DAZFLHFEOHAMMBFR EFEA TV 2 — VORI ZLLFIIRT, BOTFEORTTLE
FIIENEEFNOERE LT o=y FAMFILL 2D | TROHFES (LT T A
— MV 4 k) (CHP4) : XTIXTPP4 LFR) MEF L, B 7 b OENBWMANEMNT 2,

1040
960

880

*Import/ export
= Tsetsii WF
=Mon-Naran PV
=Nar PV
sUkha TPP
=Salkhit WF
Erdenet TPP
=Darkhan TPP
« TPP #4
..‘TPP #3
TPP#2

Mw

480

400

320

240

160

1 2 3 4 5 6 7 8 g 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24
(High : NDC)
X 2-9 CES DA D BAFTHBRERBER P 2—/LOF] (2020)

480

Import/ export
Mon-Naran PV
Nar PV

Ukha TPP
Salkhit WF
Erdenet TPP

s Darkhan TPP
« TPP#4

= TPP#3

TPP #2

400

= 320
=

240

160

1 2 3 4 5 ] T 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24

(H{# : NDC)
X 2-10 CES DE D BARHRERER 7 Va2 —1DF] (2020)
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(7) AL

(&) EOANBBEAREZLLTIORT, 2019 121, 99.125 %D EAL ER SN TV D,

| \///
A

-

5 LABEL

e
MONGOLIA

7
7

(8) EflE 1 A

2-11

(Hi#i : WB Global Electrification Database)

& EoANREE

A IR O DEELE 7 A IILL T O Y Th 5, 2020 1Tl State Policy on Energy 2015-2030
(22 m ZAHRD 2023 FOHETH S 10.8 %iZiE, CES TIFEL TWLRLY,

2015
2016
2017
2018
2019
2020

£ 2-18 HUEBIOXELE 2 AR

AUES EES WES CES
23.51 7.4 2535 15.07
23.52 497 26.73 15.02
23.4 4.1 25.94 1473
22.53 42 24.77 13.97
21.47 3.85 2427 13.75
19.9 44 2337 13.60

(Hi#t : Statistics on Energy Performance, 2020)
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WZHEEEROr 2L EZ LTI T, UBEDN [T, SCGEMEANIZILH D05, 2020 £ T 14.72% &
ﬁ&,.mu\nxaﬁﬁaﬁbm\éo UBEDN ICLEAUE. ZDH L ) v F 7 =hla AN 6%ERE L
TW5 (2020 4F)

= 2-19 EEFRHOa RR

Grid Companies 2015 2016 2017 | 2018 2019 @ 2020
‘NPTG" S0JSC 315 EEE2 335 EEilSe 317 EEin
“UBEDN" S0JSC 16.08 1591 1579 1511 149 1472
"DSEDN" Ltd 1341 1420 1365 1311 10.1 9.09
"EBEDN” SOJSC 364 EEAEE 316 BEOIE 335 EEiEh
‘BSEREDN" SOJSC 948 993 815 684 778 510
“Khuvsqul-Energy” Ltd 1858 1883 1797 1726 167 1871
giaé’g;‘r'fgj{:ggrﬁ’;er 1368 1317 1577 1285 131 1335
"SRPDG" SOJSC 17.04 1477 1277 1189 974 6£.99

Total losses 15.07 15.02 14.73 13.97 13.75 136

(H{#t : Statistics on Energy Performance, 2020)

(9) 15 EIRFfH] - BHEE
[ [HOEEBELALLTIORT, 1 #Fdh 7z 0 AFERMEERH] (System Average Interruption Duration
Index: SAIDI), 1 #F& 7= 0 FH{EERIEL (System Average Interruption Frequency Index: SAIFI) | 1
B 7= 0 FHJEEERFE (Consumer Average Interruption Duration Index: CAIDI) & F542(2 L TV 5,
CES OIEER IS E L2027 1 BIOFEFERIZI T 2 1FERMIZER & t> Tk,
BIFIZIRER-IDI D3> TN B,

& 2-20 ZRICET S EEE

(BNZI SAIDI : §[E]/#F, SAIFI : [@/fF, CAIDI : Ff[E)/[a])

2017 oH 2018 oH 2019 oH 2020
S i ocaLB35C3atls
5535533053358
Centralregion 81 10 8 61 16 4 54 9 6 39 7 6
Westernregion 11 5 2 126 15 9 103 12 8 119 30 4
AUIPG 5% 5 10 26 7 4 22 3 9 19 5 4
Easternregion 4 1 5 BEEE 5 10 2 6 11 3 4
Total 73 8 9 /62 15 4 /(54 9 6 [42 8 5

(H{#t : Statistics on Energy Performance, 2020)
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(10) CO2 HEH EF54K

€] E2ED CO2 P &FEEZ LI FIZRT (1990 4£~2018 4F) , fifkH KD CO2 PEH EMN
L2555,

o
1260 192 1994 1996 1238 2000 2002 2004 2008 2008 2010 2012 2014 2016 2018

(Hi#t : IEA Database)

X 2-12 &) EOBREEI CO2 HEHE

(1) &E=EHE
(£ EOEERMIZ220kV, 110kV BL35kV DK SN D, 220kV EEHRIT2 T
BRI B E L IV F R E R THBA~E D/ — N & B INFETNDFEASOHERRTH Y |
ZHLSMTIZIE 110kV EEHRTH 5,

HILERRAE (CES) T A 7 U 7 AKX A %k (AUES) | WaEE-R4E (WES) | FIH6-RHE (SES) |
WA (EES) @ 5 Mz XKy & Tk, ZdH 5 CES & SES 13 220 kV i5FEHR T, CES &
EES. AUES I 110 kV Z£EH# THR X 41, WES IdE ST 2,

EpSHRIL, CES~m > 7 (220kV) | SES~H[EM (220kV) . WES~m > 7 (110 kV)
D3IDFHTHD, Z0H HHFENDL OB R SES O —EHBICHHE SN TH Y, CES 116 D%
LTINS N TWS, THRIX, 2EOXRREROBKER & BEBHFOREE =T,

# 221 2EOEERB L UEEROBRKERE (BT : km)

- Cen_tral Wes?ern AUIPG East.ern Sogth -
region region region region

1 220 kv 1,956.9 - - - - 1,956.9

110 kV 36759 7974 3938 14755 - 6,342.1

2
3 35kV 62848 10138 9192 18177 450.0 10,4856
4  1520kv 20020 9237 10160 9223 1734 50374

5 6-10kV 12.053.5 1,468.8 3440  907.1 4271 16,100.5

6 022-04kv 86770 14908 273.0 567.6 92951 20,303.5
TOTAL 29,931.3 3,883.3 29453 5,690.2 10,345.6 -7 ki

(Hi# : Statistics on Energy Performance, 2020)
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& 2-22 2FEOE BT ORI

- Cen.tral Wesjcern AUIPG East‘ern SOl:Ith -
region region region region

1 220 kV 10 - - - - 10

2 110 kV 72 9 4 10 . 95

3 35 kv 418 22 18 20 35 513
4 15-20kV 124 74 43 78 28 347
5 6-10kV 9,928 710 187 369 240 11,434

TOTAL 10,552 784 252 477 303 12,368

(H{#t : Statistics on Energy Performance, 2020)

(] EORFEX K & EERME A LLTIZRT, NPTG 1% FX D CES & SES Ok Dk
ML TS, BRI 220 kV. FHEIT 110kV 23,

* Murun

« Ulaangom = Sukhbaatar
_ WESTERN P - o
» Uigh ENERGY_‘ " e =+ Darkhan
SYSTEM * Bulgan
g ALTAI- + Tty CENTRAL ENERGY SYSTEM
s kowd . ULIASTAI ar
l \ ENERGY
WES | " SYSTEM “{+ seyakhonger CES
AR + Mandalgowi
AUES

SES
(i : ERC A—A—2)

2-13 =] EoRHERZH

Ynunacrai

AY3XC

BHXAY R
({8 : ERC A—A—2)

2-14 & EOEERKEX
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2.4 =)L —BAFE T

241 %7

(DWBIZEDZRNX =~ AH—T T

(@) ¥+ U AMHEE

BT DT RV X —FEE L BHFHEIX, WB 23 EH @D [Energy Sector Master Plan, February, 2020 |
(LT, ZRAXF—vRAF—TF L ERES) D, 2020 45 2 A RSO T E#HAA (Consultation for
ENERGY SECTOR MASTER PLAN, February, 2020 /XU —iRA > M) & & S ICRAM & LTD&E
BAEMA LT O LB RS 5,

[~ A2 =77 A%, FEROTEME & &pHFHHZ LT D 6 2D T U A TIT> T\,

N

v >F U A1 (Business AsUsual) : @M, EBMETRLH Y 2% 5 RARBETOERMIEE AL I/THI>HD
T, BEMEWE=7 7 — L X v 30T ¢ (ARFEE) Lo TEBY, VREITHEES LEYOfFE Lo TWVD,

v v} U4 2 (Mid Term Plan) : FEAEMEABL TRBEL > T7 7 —LF ¥ 30T 1 (ARIKEE) 2-RTD
TR, ZOr—ADEAE, EEREERICLIMESEHOTIENTED,

v' 7 U A4 3 (Balance, VRE, Hydro & Coal) : /KJ1& KB HENT VA L THIET B — A,

v’ 1} U A 4 (Balance, VRE, Hydro, Coal & Gas) : fA/RIEEN D H AR EICHEAMCEEHRZ 5 75—,

v U A5 (Power Trade) : =R EEALDD, B 7 OIINITHEDGOE/IFEEZEINSE 57— &,

v L F U4 6 (Ambitious VRE & BESS) : KL ESLENFEEL & bICHEEM L KIBICEATLZ LT 7 — A4
Xy NUT 4 L LTOBBERT-EDL T — A,

J

(b) #ELEL SV A

WB X EE 6 2O F U ATk LT A~G D 6 DOIMEL T, AT =558, > F VA5

ZHREL, T VA SO0 I T 77T LTy T A3 2RI ETF TS,

3. 4. 5. 6. |
MTP BALANCE GAS TRADE HIGH VRE |

Objective

A. Cost Effective Energy Supply (lifetime
Costs compared to BAU)

B: Reliable and Resilient Supply of Heat
and Electricity

C: Energy Self-Sufficiency

D: Connection of Extractive Industries
E: Scaling Up of Renewable Energy

F. NAPSI Compatibility

G: Emission Intensity

E = Excellent; G = Good; M = Medium; B = Bad

(48 : Energy Sector Master Plan, February, 2020, WB)

X 2-15 WBIZ X %) ) F8flis 5
CFUF S OERNFITIUTO@EY ThH D,

» Back to Back is used to augment power supplies to the CES to allow Oyu Tolgoi mines to be

connected to the national grid from 2026.
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» 250 MW solar + 250 MW wind connect near Oyu Tolgoi within 2023.

»  Oyu Tolgoi mining load is operated in Island mode with help of these VREs and supply from China
until Back to Back connecting to CES in 2026.

» National RE targets are satisfied.

»  Tavan Tolgoi PP is not developed.

FUA 51, 2030 FITB T AHF =R EAEE GXHAEL 30 %) ZEAK L, 2030 F£F TO
BREBEEN T VA 1RO T/IEL 725, T VA VIIFHT R BENERTE TV,

g

(=]
£ 7000
5
£ 6000
2 5000
(™}
£ 4000
g 3000
P

= 7000
=
=)
g 1000
a

0
2020 2021 022 2023 024 2025 2026 2027 2028 2029 2030
—1.BAU ——2. MTP ——3. BALANCE —— 4. Balanc + GAS ——5. TRADE ——6. HIGH VRE
(48 : Energy Sector Master Plan, February, 2020, WB)
& 2-16 &F Y A0 RBEEEHR
RE Share of Capacity Mix

GO0

5064

400 —

i

i

% ||

1_BaU 1. MTP 3 BALAMCE 4. GAS S.TRADE & HHGH VRE
@2020 @025 @ 2030

(148 : Energy Sector Master Plan, February, 2020, WB)

B 2-17 £3F ) FICBT D ET R EARERE REARL)

HE & DR A TR T 5 400 MW #0240 Back to Back (ZQEA#EEL(H) 2VERR TX RWEE D
WERELTRESN TS YT VA 3T TORNELR>TND,
»  Meets national RE target by optimized VRE and complements VRE with hydro mix.
»  Oyu Toolgoi assumed to be connected to CES and Tavan Tolgoi PP constructed.
» 1x 100 MW large hydro (with storage) + smaller hydro plants allowed to enter to provide flexible
generation complementing inflexible CHP / coal plant & VRE generation.

»  Baganuur entry occurs later and with a reduced capacity (2 x 100 MW).
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FUAS LT TFT U A 3 2R 255 ORERFETHIL, LW Thd, VI~
NI DBHEEDOTF g A 7SV P 2 FTOD 220 kV RFHHE, Fa A LD Ay RET
D 220 kV RAIHGHE, W%EAWB@HMWﬁFEﬁ@&#ﬁ DOFAFHRE L TIREINT
WA, HE & O BacktoBack &3 U772 JEIZ > T U A4 5 OEAEDOHREFE ST 5, Back
toBack (X, &) ENOFMLS, TEE CHEL Lkiﬁ*yﬁm BO YU A7 Z AT 572 B 2
WEHEATALOLBESND,

The 400 MW AC/DC/AC converter is only relevant for Scenario 5

Exinting 220 kV OHTL
Existing 110 kv OHTL

(48 : Energy Sector Master Plan, February, 2020, WB)

X 2-18 >+ VA5 LTV A 328BiT 3 EERHKEHER

(2) EIF

MOE 6568 L7=EB I FTEME (') A0S HEME) 2 LI FIZR"d, BaseCase. Low Case.
High Case D) U A ZHE L TV DM, /3 EHIKIC & 2 KEBEHL L OFFE 247 0 AT G N T
RELSFEMRENEDL DL ORI E S 25,

NDC (2 LU, %Eﬁﬁz@?%iNm \ZCHER L. MOE 753“5'%43&’9 AL TR SN D, b
— MR T O J g EEBIEINIC L D EAE LR IITFEREITIIRAAL THRU,

# 223 & EOBHFERE (BAL: MW)

Base Low High
2021 1,548 1,408 1,686
2022 1,642 1,455 1,834
2023 2,016 1,504 2,287
2024 2,118 1,551 2,452
2025 2,410 1,598 3,123
2026 2,498 1,633 3,264
2027 2,590 1,668 3,416
2028 2,686 1,703 3,580
2029 2,788 1,738 3,756
2030 2,895 1,773 3,947 (it : MOE)
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(3) EIBHFEET

1,500
1,000

Peak Demand (MW)

4,500
4,000
3,500
3,000
2,500
2,000

e

500

2021 2022 2023 2024 2025

2026 2027 2028 2029 2030

m—B3se =W == High

(it : MOE)

2-19 =] BOBNFERE (F77)

(a) ¥ U A 5 OEIRBHFE G
WBIZEDZRNAN X —v AX—TZ L OHEF U A () U A4 5) OBIRBHFGHE 2 DL IR
T, FREUE, BT - K72 E D VRE 8 A L7236, FEN D OFE ) @EhE % IR T 5 40T, 2026
ORI EHIROS LIFFEOJLR & & HICHRP LI N HEHH & 7o T D,

2030 Wi TH, 77 —AF ¥ /3U T 4 (CHP, Coal, B 7 +H[ENDOFNE) CTHRKEN
WHEAE D NN—TETND

m— CHP

. Hydro

DEMAND:

Corresponds to demand growth projections

Large mining centres in South Gobi are

I connected to CES in 2026
I I I I I SUPPLY:

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 mode with help of supply from China

— Coal I Gas Solar — \Wind

[ BESS Import-Russia Import- China se=Peak

Tavan Tolgoi PP (300 MW) assumed not
operational before 2030; Baganuur PP entry is at
reduced capacity (200 MW) in 2025

Trade equilibrium- a Back-to-Back (B28B)
converter (400 MW) enables power export so
that it equals power imports

500 MW VRE (250 MW Solar and 250 MW Wind)
added in 2023 to run OT mining load in island

OT Connected to Main grid i and reduce
net import from China and Russia to zero.

(148 : Energy Sector Master Plan, February, 2020, WB)

X 2-20 27U A 5128 5 EREREH

(b) >F VA 3 OEPREZE
RIS RN F—v ZAE =TT DREFE L TIREBEINLTWAS ST U 4 3 OEFHESE

PLFIZRT, HEE ORGBIZE 720D,
7 4 (CHP. Coal,

VfoSkﬁU<%%$%ﬁf77~A%yﬂ?

BT b OfE) TRRENTREEZ I AA—=TETND
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m CHP

. Hydro

I BESS

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

= Coal — Gas

(c) &R EPRPEE 7t i

Hv U A BEOBFRREFEIILL T OME Y, &2 ) AhmEE

Solar

Import-Russia === Peak

m— Wind

DEMAND:

Corresponds to demand growth

projections

Large mining centres in South Gobi are

connected to CES in 2024

SUPPLY:

Baganuur PP entry is at a reduced capacity
(200 MW) in 2025
Tavan Tolgoi PP (300 MW) assumed
operational in 2024

Additional RE generation (~5x solar, ~2x
wind and ~2x hydro capacity) is

connected

No change in power import volumes

(148 : Energy Sector Master Plan, February, 2020, WB)

2221 PV A 3BT A ERBEREE

FHEOIE, T VA 3 B

LV F VA 5B OHBEND 5, >F VA 31, KIIEEBEBOBRBAILY ZHROLZENLEK S
HLDOT, T UASIEFTENSORE (Back to Back (2L %) TRMEOEENEZRD LD TH D,

Year & Type
[2020] CHP
[2021] CHP
[2021] CHP
[2022] CHP
[2025] CHP
[2025] CHP

Scenario 3 - Thermal Plant (including CHPs) + Hydro

Year & Type
[2020] BESS
[2022] CHP
[2022] CHP
[2023] Coal
[2025] Coal
[2025] Hydro
[2026] Hydro
[2026] Hydro
[2027] Hydro

# 224 /51 ) AHBEIREEEHHE

Project Name

De in CHP Exp:
CHP4 Expansion
Erdenet CHP Expansion
Dornod CHP Expansion
CHP3 Expansion

CHP3 Expansion

CHP2 Expansion

Cost (US$ million)  Size (MW)

87

a7

59

86
380
270

89
£S5
50
75
250
300

CES
CES
EES
CES
CES
CES

Region

US$954 million

(M8 : Energy Sector Master Plan, February, 2020, WB)

#2257V A3 &) 5 ENOBRKREHE
(kABIOKA, EEMA L VRE LSt

Plant + BESS

Name of Projectand  Cost (US$
Location million) Size (MW) Region

UB BESS 110 100 MW/ 250 MWh CES
Uliastai PP 60 50 AUES
Amgalan 2 (CHP) 45 50 CES
Tavan Tolgoi PP 937 300 SES
Baganuur PP-1 236 200 CES
Orkhon HPP 297 100 CES
Orkhon govi HPP 53 18 CES
Khashaat HPP 53 18 CES
Erdeneburen HPP 262 97 WES

—

US$2,114 million

Scenario 5 - Thermal Plant (including CHPs) + Hydro
Plant+ BESS
Name of Project  Cost (US$

Year & Type and Location million) Size (MW) Region
[2020] BESS  UB BESS 10 100 MW/ 250 MWh  CES
[2022] CHP  Uliastai PP 60 50 AUES
[2022] CHP  Amgalan 2 (CHP) 45 50 CES
[2025] Coal  Baganuur PP-1 236 200 CES
[2027] Hydro  Erdeneburen HPP 262 97 WES

——

US$713 million

Scenario 3 leverages hydro to system flexibility, whereas is in

Scenario 5 flexibility is provided by the B2B connection with
China

(Hi84 : Energy Sector Master Pan, February, 2020, WB)
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#z 2-26 > U A 3 EBIOERFELEFE (VRE : KEBEHRE, ES)

Year & Type
[2023] Solar
[2025] Solar
[2021] Solar
[2022] Wind
[2022] Wind
[2023] Solar
[2023] Solar
[2024] Solar
[2024] Wind
[2025] Solar
[2025] Solar
[2026] Solar
[2026] Wind
[2027] Solar
[2027] Wind
[2026] Solar
[2023] Solar
[2024] Wind
[2025] Solar
[2025] Wind
[2027] Solar

Cost
Name of Project  (Million
and Location usD) Size (MW) Region
AUES Solar 1 12 10 AUES
AUES Solar 2 34 30 AUES
CES Solar 1 39 30 CES
CES Wind 1 76 50 CES
CES Wind 2 76 50 CES
CES Solar 2 61 50 CES
CES Solar 3 36 30 CES
CES Solar 4 58 50 CES
CES Wind 3 72 50 CES
CES Solar 5 56 50 CES
CES Solar 6 34 30 CES
CES Solar 7 54 50 CES
CES Wind 4 68 50 CES
CES Solar 8 51 50 CES
CES Wind 5 66 50 CES
EES Solar 1 54 50 EES
SES Solar 1 61 50 SES
SES Wind 1 72 50 SES
SES Solar 2 56 50 SES
SES Wind 2 70 50 SES
SES Solar 3 51 50 SES

A total of 930 MW VRE with 580 MW

Solar + 350 MW Wind installed

— US$1,157 million

(148 : Energy Sector Master Plan, February, 2020, WB)

# 2-27 7 U A S EBIOERFEEFE (VRE : KEBEHRE, ES)

Year & Type
[2023] Solar
[2025) Solar
[2021) Solar
[2022]) Wind
[2023] Wind
[2023) Solar
[2023) Solar
[2025] Solar
[2026) Solar
[2027) Wind
[2030] Solar
[2026] Solar
[2021) Wind
[2021) Wind
[2021] Wind
[2021] Solar
[2021] Solar
[2021) Solar
[2022]) Wind
[2022) Solar
[2023] Wind
[2023) Solar
[2026] Wind
[2026) Solar

Name of Project  Cost (Million

and Location usD) Size (MW) Region

AUES Solar 1 12 10 AUES

AUES Solar 2 34 30 AUES
CES Solar 1 39 30 CES
CES Wind 1 152 100 CES
CES Wind 2 74 50 CES
CES Solar 2 61 50 CES
CES Solar 3 36 30 CES
CES Solar 4 56 50 CES
CES Solar 5 54 50 CES
CES Wind 3 66 50 CES
CES Solar & 26 30 CES
EES Solar 1 54 50 EES
OT Wind 1 78 50 SES
OT Wind 2 78 50 SES
OT Wind 3 78 50 SES
QT Solar 1 66 50 SES
OT Solar 2 66 50 SES
OT Solar 3 66 50 SES
OT Wind 4 76 50 SES
OT Solar 4 63 50 SES
OT Wind 5 74 50 SES
OT Solar 5 61 50 SES
SES Wind 1 68 50 SES
SES Solar 1 54 50 SES

(4) AR S s
UFUA3IBIOTT U A S OEFIO ARG E XL FOmE Y,

—

A total of 1,130 MW VRE with 630 MW

Solar + 500 MW Wind installed

US$1,490 million

(48 : Energy Sector Master Plan, February, 2020, WB)

# 228 U A3 &Y F 5 EBORGERE R E

Year & Type
[2022] Transmission
[2024] Transmission
[2025] Transmission
[2025] Transmission
[2026] Transmission
[2027] Transmission
[2029] Transmission

Year & Type
[2022] Transmission
[2025] Transmission
[2025] Transmission
[2026] Transmission
[2026] Transmission
[2026] Transmission
[2027] Transmission
120281 Transmission

Scenario 3 — Transmission

Name of Project and Location

220 kV Choir - Sainshand
220 kV Oyu Tolgoi — Oyu Tolgoi New

220 kV Baganuur - Songino

1107220 kV Taishir - Mankhan

110 kV Taishir - Bayanhongor

220kV OHL Baganuur — Choibalsan
220kV OHL Uliastai — Dorgon — Myangad

Scenario 5 - Transmission

Name of Project and Location
220 kV Chair - Sainshand
220 kV Baganuur - Songino
1104220 kV Tashir - Mankhan
400 MW AC/DC/AC converter station*
110 kV Tashir — Bayanhongor
220 kV Oyu Tolgoi — Oyu Tolgoi New
220 kV OHL Baganuur - Choibalsan
220 kV OHL Uliastai — Doraon — Mvanaad

39

Cost (US$

millio
48
6
57
43
36
14
89

n)

Cost (US$

millio
48
57
43
200
36

6
14
89

n)

US$393 million

USS$593 million

* US$150 million for converter station +
USS50 miflion in supporting upgrades

(148 : Energy Sector Master Plan, February, 2020, WB)
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(5) 2030 AR ICFF = R EAZR 30 % & T 5 72 O E T 18 AR
2030 i@%jﬁ%ﬁﬁ? W2k L CTRIEREIZBIT A H RE AR 30 %% MOE @ Base Case >
UAMNSHE LRI Tom®mY Th 5,
2030 FEDOF T RE A HAEfE 2,895 MW x 30 % = 868 MW
2.4.2 BiLAE
(1) BEfFOBBERE T
BEEOBMERATRIE (B2 b D) ZLITICRT, CHPIZEEAMHERIE TH LN, I _"— L

H2, H3. B4R OB E TR 6 Bl 2D 5,

# 2-29 EFEOEBLETHE

Plant Area Sourse Heat Supply Capacity (GJ/h) Annual Heat Generation (000 GJ)
2018 2019 2020 2018 2019 2020
UB Ne2 CES CHP 272 272 272 883 1,019 1,026
UB Ne3 CES CHP 2,449 2,449 2,449 9,337 9,430 10,074
UB Ne4 CES CHP 6,820 6,820 6,820 15,544 16,353 16,871
UB Amgalan HOB CES heat Only 1,256 1,256 1,256 2,682 3,054 3,190
Darkhan CES CHP 1,675 1,675 1,675 2,258 2,333 2,440
Erdenet CES CHP 816 816 816 2,479 2,531 2,597
Erdenet mining Plant CES CHP 0 435 435 0 1,933 1,902
Nalaikh HOB CES heat Only 335 335 335 453 403 397
Baganuur HOB CES heat Only 712 712 712 686 648 688
Dulaan Shariin Gol CES heat Only 70 70 70 158 160 149
Selenge Energo CES heat Only 209 209 209 382 386 342
Khutul Energy Dulaan CES heat Only 251 251 251 286 312 164
Tuv Chandmani CES heat Only 131 131 131 384 403 376
Chandmani lich CES heat Only 219 219 219 224 233 233
Dalanzadgad CES CHP 158 158 158 163 213 291
Ekh Golomtiin ILCH CES heat Only 164 164 164 265 270 280
Khuvsgul Thermal Plant CES heat Only 126 126 126 307 310 333
Hentii Us CES heat Only 36 36 36 206 219 215
Energy Plus CES heat Only 0 100 100 0 67 118
Gan lich CES heat Only 62 62 62 284 293 306
Choibalsan EES CHP 384 384 384 1,297 1,393 1,460
Durwlj EES heat Only 98 98 98 288 288 289
Mandal golomt AUES heat Only 156 156 156 256 280 282
Us bu WES heat Only 65 65 65 46 46 143
Erchimbayan Ulgii WES heat Only 188 188 188 252 229 260
Ulaangom Thermal Plant-2 WES heat Only 126 126 126 157 173 188
Hovd Thermal Plant WES heat Only 146 146 146 184 189 206
Total 39,461 43,170 44,820
(HH#8 : MOE)

(2) BMLKET R 0O B FE

(a) BAFERTH

WB BNREL TWAZ RN —v AL —F T 0%, BMEEHIEOFEIC OV T HEE#EN H
. B ‘HéVfUﬁsﬁiwv+Uﬁs%ﬁﬁ L7- HOB (B\EHARA 7—) OFFGE
B 2 LA NS T,
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Scenario 3 & 5 - Other Heat Sector Investments

Year & Type
[2020] Heat Network
[2021] Heat Network
[2022] Heat Network
[2023] Heat Network
[2024] Heat Network
[2025] Heat Network
[2026] Heat Network
[2027] Heat Network
[2028] Heat Network
[2029] Heat Network
[2030] Heat Network

Name of Project and Location
Heat Network Investments
Heat Network Investments
Heat Network Investments
Heat Network Investments
Heat Network Investments
Heat Network Investments
Heat Network Investments
Heat Network Investments
Heat Network Investments
Heat Network Investments
Heat Network Investments

(b) UB i OBABLAS B 58 # i
UB i OFLGEAFE Rt O Bl L Z LU P ISR T, BiE, 77 3= MUVE 3, 4 K005
DEPHSHERR N RE S LTV D,

25 RF—D gL X—t 7 ¥ —KEH)m

10000

8000

&000

A000

Heat, Thous GCal

2000

2020 2021

— P

CHP3 Exp

Cost (USS
million)
18.9
17.8
17.8
17.8
17.8
16.8
16.8
16.8
16.8
16.8
15.7

— US$190 million

# 230 > F U A3 & TV A5 ZREHRIC Lz HOB OBREHE

Scenario 3 & 5 - HOB

Name of Project and Cost (US$ Size
Year & Type Location million)  (Gcal/hr) Region
[2021] HOB HOB (9 Aimag Centres)* 130
[2028] HOB Ulaanbaatar HOB 100 200 CES
USS$230 million

(148 : Energy Sector Master Plan, February, 2020, WB)

Ulaanbaatar

2022 023

— HF3

R CH2 Exp 1

m CHP2

o HOB

2024 2025

2026 2027 2028 2029 2030

— TS m— CHPA Ex

s 2112

(48 : Energy Sector Master Plan, February, 2020, WB)

X 2-22 FVFIBIOTT Y A 512817 5B HGBAZEFHE

ADB., WB, EBRD % Dfthh K —0D @A 2T 5, BLOE R —OZEd R (AR STy
HEPATIX) ATD LB THhAHA, HrZ ADB IE, 2019.12.2 T NDC [AiF OEfi3iE (TA) |
2020.4.22 [+ CEHEMEAD L (Grant & Loan) Z/EKGR L CWA 7R Y, T REANIZAIT 7= 1

(R TH 5,
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# 231 K —D= X ¥F—k 7 ¥ —XiEHH

'7"\:!“/“3:9 }‘Zl

7 VT BT (ADB) Fostering Expanded Regional Electricity and Gas 2020.7.22
Interconnection and Trade under the CAREC Energy
Strategy 2030 (TA, Regional)
First Utility-Scale Energy Storage Project 2020.4.22
(Grant & Loan)
Supporting Renewable Energy Development 2020.1.16
(TA)
Smart Energy System for Mongolia (TA) 2019.12.2
Upscaling Renewable Energy Sector Project (Grant & 2018.9.20
Loan)

H#EIT (WB) Ulaanbaatar Heating Sector Improvement Project 2020.4.24
(Loan)
Second Energy Sector Project (Loan) 2017.6.15

RRPN1E BLBA 8 $R1T (EBRD) Choir - Sainshand Transmission Line (Loan) 2021.6.29
Ulaanbaatar District Heating Project (Loan) 2019.9.10
Sainshand Wind Project (Loan, Private) 2017.6.20
Support for the Implementation of Renewable N.A.
Energy Auctions in Mongolia (TA)

(Higt

42

K R —R—A—=)



ﬂ
jlea’
%37 EhEkRE OB

5% 3 B EhH#EOSE

3.1 PR ST
3.1.1 AEARAE 2L

NDC /% &) EoEHMEG, 2R ZE R, fl#E L Tlkv ., BRIV I ERN., 58
Rtz B L SRFETEIZR O NS TR - ERTOEHN 217> T D, 1964 FITFAL, 2001 4
PHEAMREL R 2021 EFEICBWT 10 7Y a . 124 £HDRE v 7ICTEBESATW
%o TANLF—IEIZEBWTNDC IZITLL FOREINHE SN TV 5D,

> EHEBOMES, (mk, Bl
B A DE
LR R B
FEFE BV FEEH O RoE R B
KERE, BARCETAES, B ORIR & HEIR
KRBT, R L—EH . SREEHAE, R D s E o %
R SRAE A BRIC BT 2 L — L DR E & Ei

}N

3
3

*

I I R

-
_N

3.1.2 PR

NDC [IH Yot EE i (FE BT - £ BT OEIRIG A I T 5 WAMS (Wide Area Monitoring System)
R - BEATOWRIME LT 5D SCADA (Supervisory Control And Data Acquisition) , 33 X UM
— =2 E) AL TEY, [E] HENPFTAT 28 2 7eT7HEY) NTESLIT-> T
%

\.’v““ H
5

YaHapbiH 6041010

I SpumnM XYUHWI AVICTIETYEPUIH 30XMLYYNTAThIH YANYMITS3r MoHron YAIChIH Xyy/niiH XYPaaHA, TyCraii 36BILeep/IvitH HeXLe/ WaapA/iarbiH Aaryy
8 X9P3r/ISrUMitH CITIaM XaHaMXXWA HUALIYYITHS.

NDC 7R —L~—3)

X 3-1 NDC OHFIAGERE (1 A—)
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3.1.3 EREBNE

(1) TEfamHE
NDC (ZHR, AGC (Automatic Generation Control) ¥REIZ L 2 B EFRFE /12 Ff> T g2
ENTFEE— I RIEERNEIE IR R T D 2 LD e & EBSE R AR ’ﬁﬁfb“(b\
50Wk@@ﬁAMTﬁédBi%%E/7%M#E‘Mﬂitﬁ%ﬂ/TﬁE@ﬁﬁﬁ
D FAaaRERF LT\ %, E72, SES O—HBIE CES L3S, miCHERM L iyfwﬂ\

?‘

Wi, BENOY HOE— 7 BHHICE AL - EH L TV D, KBRS EOfR
TAFEEFEENOIL, BEENOTHELZ 1F, 120H, | HORMTZHEL THY ., /A 11
WE CLT 24 FEESY, 1 BRI & ORETRMEARE S v, FHER S CIEH T R R EE 1 HME 2
LE9FET 5, ZNOHZXEROMNNEE LGS, IPP b OE NG ENREE -T2

a7 Lk, FHESN OB AB N2 52 Lt D, Lﬁﬁﬁ@% @otﬁm\%’&ﬁ@

EIXE I EFT OS] - 451, BERE T REA~DIEERETHIGL TS, £z, HaR
OB, RAFFEOH - R EFREBUC X 2MBIIAHERKE Lo TE Y, o REFO
EEHIIR HITHON TV SR TH D,

2T SRMEE OEFENEIT KW & kWh IZTEIE S A, v 7 ANSEET DEiRIE RV, fa
BN S T-BRITITEBET AHEENHH b DD, v ¥ THNTZ T AFEIRR & 0 | 1ZITERT%
BLTWOLIDRERFRIEET S Z L1LTE A, £, BHMAGHHE & ISEDO 2N IR
BeIND 2 &G EAEARHEIC T R ERMOH NN TR A BT 5E . AR X
D =R AEH I (FREICAEDED L D) BEEIND,

ek, mv T EOHERMEREN 245MW THHo=Z E0nn, ] EIXH R EIFROEA G
WA 245MW & LT\, OB T ERIN (A &N 6~7 %l2xt L) 1HE &N 7~

8 %) . TXANF—EHFBERICEBW THT XEREAZILNT 5 H# (BERMA & THT 1
A 2023 FUZ20 %, 2030 FFI230%) THLHZ b, FAESIOERNPEETH D,

BeE, £ ENOTERREE N TH L7 T 83— ML 4 kK J15EFT (CHP4, 753 MW) |
Mﬁ%%%leMOMW®%E\%i@ﬁﬂfﬁ@’ié@ﬁﬁ%@ﬁﬁﬁ@ﬁﬂ0%® l
THREETH D, F72 2021 4 12 HlZa v 70D OBAEINERK 345 MW L5252 EBRE
iz, PREC. EWNREOME CKOREISRE, KIFEET - HKIEEI - ﬁ*@%ﬂ)
IPP & DIEFEFIH - EM BT DD kO = R EPH N EE A~ OISR ERRET ST D

(2) FAtiEH

[ EZAKRZ2EAIZ 220kV, 110kV 22572 5 6B A AT 5, AIEICHEHRO LBV | 220
kV BEEMIT 2 o7 HRHREAN D CES » SES. HEEURAICE 5 LIc#GE% . CES 7»5 SES. EES,
AUES ~[a7» 9 = 8E# & WES (X 110 kV BRI THER I TWD, RitiEH LiX CES & EES
ffl. AUES & WES [MIZBiii &S TH Y, EES., WES (IZhZhu v 7 Rits#EARL T\ 5, SES
IXCES 260 %M (FBIRE LT I8MW, 16 MW @ CHP % & ie) & HENS DR GLILBIRTE
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2 (240MW ) Z3Ee) IC0h TV D, REITY T 23— hVHBRICSE P U, i KA
72K FIFEEFTIL CES (2 % —TJ7, B RERITMEICET LTS,

2D XD RFRFEMUTIN T, RHGEM RIXEEMER 2N, d X OSSR WA R 2 72
ERER I TS, EEICHOWTIRERIGEL - ZERY v 7, a7, %8
B IR & TR L TV D28, #IF RO R R I EBRE R SIS B U D EEMER S EE LV
EDPELL TV D,

NDC DOHL SCADA ¥ A7 LTI 38 AT DIEATERT (18 JEHEIT & 20 AFEHT. ALEHH. AUES
1 2757, WES 3 25fT, EES 1 2°FT) b4 v T A AFREZIE LRRERZ1T> T D, ITF,
£ EEERMERICEDEEPEREPEAEL TEBY, ERRERICL 2 RMEHORE#E S 81
AL LTS Z &M b, SCADA ¥ A7 LAHE & WAMS (2 K 5 Rt diaE O iRk, WAMS & #i
& H 7= RTDS (Real Time Digital Simulator) ¥ A2 X % fi##THE /) 581k, SVC (Static Var
Compensator) /STATCOM (Static Synchronous Compensator) 7 & FACTS (Flexible AC Transmission
System) FE#FEAIZ L2 EEMERF2 EAE0, RMEHIT 02 R RET, —HFE S
TWa,

3.1.4 it ] v
(1) Wi
#a /RN (Integrated Grid Code) 23RAIEH DENEL 7225 DT, EOMEIILL T D &

B THDH, AiRD LB FHHANISENED SN TEBY . WESR (2020 4F 12 A 2B, BIED
AERFET) 20 TRT CRITTHER),
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(2) BRI OMERK
(a) HFIERHM (CES)

CES |Z1%. Ulaanbaatar, Tuv, Darkhan-Uul, Orkhon, Selenge, Bulgan, Khuvsgul, Arkhangai, Uvurkhangai,
Bayankhongor, Dundgovi, Dornogovi, Gobi-Sumber 75 D FE LB R 23 £ 5, [FRFOFES

TUT CRUTER

Brr) o&LRY,

% 3-1 CES DE¥EH

LBV AR

TPP-2 Co. Thermal Power Plant I1, Shareholding Company

TPP-3 Co. Thermal Power Plant I1I, Shareholding Company

TPP-4 Co. Thermal Power Plant IV, Shareholding Company

Darkhan TPP Co. Darkhan Thermal Power Plant, Shareholding Company

Erdenet TPP Co. Erdenet Thermal Power Plant, Shareholding Company

CRET Co. Central Region Electricity Transmission Company

UBHDN Co. Ulaanbaatar Heat Distribution Network Co.

UBEDN Co. Ulaanbaatar Electricity Distribution Network, Shareholding
Company

DSEDN Co. Darkhan  Selenge  Electricity = Distribution = Network,
Shareholding Company

EBEDN Co. Erdenet Bulgan Electricity Distribution Network, Shareholding
Company

BSEREDN Co. Baganuur South Eastern Region Electricity

SEWF Clean Energy LLC

DSPP Solar Power International LLC

MNEWF Everyday Farm LLC

NTPP Co. Nalaikh Thermal Power Plant, Shareholding Company

ATPP Co. Amgalan Thermal Power Plant, Shareholding Company

(b) WEERA (WES)

WES (Z1%, Uvs, Bayan-Ulgii, Khovd % bk O FE AR B3 E £ D, FRMOFEZIILLT K

WERKS) OBy,
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% 3-2 WES OE¥FE

LGN AR

WRPS Co. Western Region Power System Shareholding Co.

Bayan-Ulgii ETLC Co. Bayan-Ulgii Electric Transmission Line Center Province-
owned Co.

Uvs-EDN LLC UVS Electricity Distrubution Network LLC

Khov-EDN LLC Khovd Electricity Distrubution Network LLC

Durgun-HPP LLC Durgun Hydro Power plant LLC

(c) HHLARHT (EES)
EES (21X, Dornod, Sukhbaatar, Khentii %Wk DREELEZEAZ EN D, FRMOEEZFIILLT
CRLERIER) LBy,

% 3-3 EES DEEE

7N AR
ERPS Eastern Region Power System Shareholding Co.

Sukhbaatar Province | Eastern Region Power Systems Sukhbaatar Province Branch

Branch of ERPS

(dy 7TVvHZ AU T AKX A (Altai-Uliastai) 2%t (AUES)
AUES S&#E121%. Gobi-Altai, Zavkhan 4 B D FEEELER NS £ D, FERMOEEFT IZLLT (K
WERRR) DEEBY,

# 3-4 AUES ODE¥EE

PR AR

Altai-Uliastai PS Co. Altai Uliastai Power System Shareholding Co.
Uliastai Erchim Uliastai Erchim LLC

Esunbulag Energy Esunbulag Energy LLC

Taishir Guulin HPP LLC Taishir Guulin Hydro Power Plant LLC
Tosontsengel HPP LLC Tosontsengel Hydro Power Plant LLC
Galuutai-Khungui HPP LLC Galuutai-Khungui Hydro Power Plant LLC
Bogd Gol HPP LLC Bogd Gol Hydro Power Plant LLC

(e) FAEBRM (SES)
SES (Z1%., South Gobi, Dornogovi 4 Ik DFE LB EER G 23 & 4D, RO EEFITILLT (kik
ERFFR) OB,
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# 3-5SES DE¥E
[ AR
Tsetsii EWF Clean Energy Asia LLC
Ukhaa Khudag PP Ukhaa Khudag Power Plant
Dalanzadgad TPP Dalanzadgad Thermal Power Plant
South Region PTDN South Region Power Transmission and Distribution Network

(3) Hhfa i/ E L
(a) JEEk

> EFREO R 50+£0.1 Hz |

AR D CRUCERITHE)

> 10 57 [ O JE R EOR M X 50+£0.2 Hz LN
> —IRFRY 72 A BRI 50+0.4 Hz LI

(b) EE

> E 2L EME MNS (IEC)38:2001 |

> FBIEHIEEFTOEE

LV, BRMOEESELITLLTO LB,

# 3-6 ERHEDOEKEEE

AUEEE (kV) i (kV)

6 7.2

10 12

15 17.5

20 or 22 24 or 25

35 40.5

110 123 or 126

220 245 or 252

T MR 5.

x® 371 HFRMOKEEE

BARELE (kV) FHEE (kV) gL (kV)
5.8 6.3 6.6
9.5 10.5 11
333 37 38.5
104.5 115 123
209 230 245
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> BEREEFIINT CRUCERRR) 0EBY,

# 3-8 BEHIBEET

CES

35/110 kV of Power Plant-3

110/220 kV of Power Plant-4

110 kV of Darkhan Power Plant

110/220 kV of Darkhan, Erdenet, Baganuur and Ulaanbaatar
Substations

110 kV of Tuul Substation

110kV of Dornod 2 Substation

220/110kV of Songino, Choir, Oyutolgoi, Mandalgobi, Tavantolgoi
Substations

110/35/10 kV of Zaisan, Bayanchandmani, Zest, Nalaikh, Bulgan,

Moron, Undurkhaan Substations

WES

110/35/10 kV of Ulaangom Substation

110/35/10 kV of Umnugovi Substation

110/35/10 kV of Malchin Substation

110/35/6 kV of Myangad Substation

110/35/10 kV of Bayan-Ulgii Substation

110/35/10 kV of Mankhan Substation

110 kV of Durgun Hydropower Plant

HV/MV/LV of the Ulaangom Substation and Durgun Hydropower
Plants

EES

110 kV of Choibalsan Thermal Power Plant
110/35/6 kV of Choibalsan Substation
110/35/10 kV of Baruun-Urt Substation
110/6 kV of Tumurtei Substation

110/35/6 kV of Undurkhaan Substation
110/35/10 kV of Emeelt Substation
110/35/10 kV of Ulaan Deposit Substation

AUES

110/35/6 kV Taishir Hydropower Plant

110/35/6 kV of Uliastai Substation

110/35/10 kV of Telmen Substation

110/35/6 kV of Mogoin Gol Thermal Power Plant

> EBLESRAIAN EE EARIC W T, e EE I EEEE O+ % CRBERIZE VTR

+10 %) ZiEiE Lk O MR %,
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j 3 FEfAk R o

(c) HE#AfE 145
> FHEEEZITOHAIL 3 BT CRUEERIZBW T 24 BT £ CICTEERIT@mMT
%,

(4) TEAaEtHE
(a) FEkaatm
> RHIFGFIHOREICHI > T, FFELIIEFE 11 H 1 B £ TICHERIEHREZ NDC 12
R L. NDCIZEME@H A, FlEROFEL T 5,
> NDCIE 10 A 10 H £ TICEHFEOTA TR A/ER, 11 H 10 B £ CICBFEOTFEFHm % (E
f L. BIFRHERI D AGR 2155,
> BEEFITIFEFOTATINCLE2EHREZ 9H 1 HETIINDC IZ#2H, 10 H 20 HET
[ZZ DUGTIRZ TR 5,

(b) T SR
> NDC XS RHER 7 D OB LB 72 T ) 2 W35, T DK FEE T
fH 20 A £ TIZFA OTPiAS 71% NDC (23353 5,

(c) BHE/NT A
> E DR AL B, FEEOENEFER/NT AL NDC 2355, KR X ERS R
Z 4 H NDC [ZHE54 5,

(d) FE A
> NDC [ XENOFGEGEWZIEITE, WUWE, A, B, KEEEOE D AGHm A2 B L,
FEhii 35,

(e) FEA T X 2 iR
> FEIEFIL, AE, VYL A oEAGHE & BE T 5 HANR SR 2 EofE A NDC (28 H T
%, NDC 13BN 2z, ERC OiKiR%EZ K5, FHEF KRS EAFHE A
50

(D) SRtz EVERER

CES & WES [dm= ¥ 7 #fit & Ot iesREH D72, BR R OFEMFIFFEIZONTE
2 L. JBSFT %,

> RMEZEO DI BEHIEEE A B L. AREICEIETE S5 X 5127 %,

A\
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A D R

B RTE, FEEEN, TSR O R BT - T, BUNAGR OB R AL
B L X —FHBHAL B IOERC EKRBDOERT A R T A 2HED,
Bl s B LSRR 15 HRTE TIZ, LT 25 ikt E8E %4 NDC [Z4g 7
Do

> OB FIE, YR L ORI 72 Bk X

> BRI TER

< %&“F@%ﬁ%&/’?‘“% & 2 OREHIEIR i S O E R T
NDC (% FiiEFHA MG L, B U CERT 2 ABINCB WU 0 B2 {217 5
IR ZIZOWT NDC OEE%, Y0 3 BAlE CICAEEFEL I R ES
R D,

(b) EREM - ZEE (KEERITHTE)

>

FEHRIT, mdr@sﬁﬁmz/ HEFRIZPE > T NDC 233K D 2 BRITIh » 7ot & . FRiTBpE s &
OB EEEITAT .

BREOE L D7 —% RS, VI 2 —a VBT AL EOERITZNDC I8 T
Do

10MW %82 5% « BEGE 2 5N 35kV UL EDOREBRIMIC OV TIE, XAFRK
R & R RIRTRERICB T D MRET 21TV, HURETOIRDGL & i3 5,

KTV B ORI DT - T, B EERE O, TS O®RE, GBI,

TERELZESE, WL EE, BEE, FHEROERSFEIC O THRE L, NDC O&R%Z 15
Do

ﬁéiﬁ%mz/uﬂe E‘-é%%%@‘ HRIZH T > T \Lﬁﬁﬁﬁﬁ??@ﬁq?ﬁ ?Eﬁ%isct(ﬁéér

KT, FEREEN, ERLEE, WMELERE, manlk, EELH), HIZEE), N i
ROTER G _ou\ﬂﬁ L. NDC DGR EHED,

35kV DL EOEAEERA ORI H T2 o Tk, W@ EIRREO M, B L OVEEIK T,

DAL, TREZEE, BELERE, WEL, FHEROEASMIC O W THRET L, NDC
DB EED,
SMW LI _E DA el O RIC&H T2 > T %@%%@%ﬁ BEARBIOVELEKT., &

RRZCERE . WL E | _OU\TTﬁﬁﬂLL NDC 23 Eas 4

L TE FE DFRNTIZ & 72 - I TR R DR E . @Jﬁﬂkﬁ ZOWT NDC DB &S,
REBOIRERNM 2 HRT DRI ERMOLE LM 21TV, BEITIE U TREE R
Z (i, NDC OAGRZ155,
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(6) EEARHIES 2T A
(a) #AdE N BLEAE B D iR
> AEFEFIINDC &R L, BERSICUE L 72 D SCADA %5 OB, 1815 5% 23
ICEVMEEE IS CIEHA T 2 REA T 5.

(b) MARIEY AT & (KEERITHE)
> HAFEY AT AIZ NDC BWEFET 5 H 0T, SR EHEEENLEIICHRET HET| A
— X — LA =2 —THEL, T—HERAFHEVAT LIEET D,

(c) PrRAtEmIER I

> NDCIERMAEORNAZER L, MEITS U TRBLELITY, £D—2& L THRE
THIERE O EH 72 BEA FefR 3 2,

» NDC [ZROBMDOEEZAT D, AF - AFIZBIT 2 AEAMGIR (ACR). FEERH.
110-220 kV £, 2w, 6-220kV s> DZA. APV, BZA, ABR. JE[FHIH
W (APAH) | B BIRHF0HE (DA) . B B R B (ARV) | JEH REGLE B AR (AURA) |
110-220 kV £ EMORGE, REIRGE, FER LEdRIRE

> BIFRFEEHIIROBREOEEZITV, NDC 25T 5, HEI T (AVR), 0.4-6kV
FTNRFE D H B FEEHERE, AT 10/6 kV ISR EA#. TN 6-0.4 kV R {Ri#

> EEFEHIIROBIEOBEEIT O, LEITNRERE

> BEFEHRIIROBMOREEZT 9 YikdLE s 2 O (2 556 . NDC
DR L KRB AT D, BEFAK (APV)., HEWIE (AVR), 35/6-10kV ZE4s H B L
T 6 kV FREZE D HENEEMERF, 6-35 kV HEGHRIRIRGE

(d) WET - ERE
> FEFE. AAE. ERMIFICL2RELEARET DEE A . FRAERRTCENE
ERAET 5, HFHEEEITARMEOWET - EXIRICEHTEHA D,

(7) FEH DR ATE
(a) B - ME2hE )T
> NDC 3K EEFREHE T 2 BERRREELRT T D, RENRUVMETIZ OV T,
RERRIEHERE £ D 90 %% B AR RAREE & ¥ 2,
> EENFRMEZ FEI- 723546, Y& NDC OSE[H-3I) 77 b Eofk
BB EEZRLD SED, b L IXFRREE R DY 0 B,
> BIERETICL Y RERBREN OO VEESNZGE, EHICHR L, ERMNICE W TR
KA, KRBT CEIRT D,
> BEEGIEEFTICIB W CRREED LIREZ i L7256, MBIV Gl
FRRRBHERIE DALE 21T 9 & & HIT, NDC [TEA TR O MR D ALE 21T 5,
> BEESIEEFT LM B W CEEN A 2 iR L7256, BEFTCB W CEERE S
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jica |
%3 FEREAERI O
5.
> NDC IZEFEREEIT OB & B U, SRR 5 v 7 OIS 7 U0/ AR ke 2 &
%,

(b) £ faf il R
> LDUTODOL D BRERHIEFRIC, FEZOAMNTIREZFEHET 5, BLEFES XA M RS

filZ Tz - CoOxIGRE, FIERE R & OFRATER A4 ZF, EFITO. N ;%M?
Do

S BB KRR I X 2E R (kWh) R

& REAEEREEZZMEE (MW) R

> REBHEBLIEIC X A IET

S JEBEERE TS K o REEE (ACR) BHE

> ROBEC X DTRT NT R

> HHEERIC I LEREHE & KA DR WFREFIT LTS, BLE S DS 48 FEIHTE T
WO b HEE A HIIRT D, NDC [35RME 0D 2 8 ab B 72 5 5 1R BRI R 2 1] & 72
FEIRTE 5,

(8) HEHEK
» NDC2&ENER (T 7 =nrnmR) OE#EZ ERC N/ 7T 7 =J1/va ADHEAELRFRIE
T 5,
> EEEFREFIL B, AX—20ENEIEZFEE L, NDC ICHET 5,

(9) HROFERRER
(a) HREEFGFm
» NDCIIHKROFEAE, BEFHEOKELXITV., BROFAGFEZRET D,
> NDCIIENFARAZER L, ROUDIE U CREE T EZICEFRES 2R T 2,

(b) B IRFEAGFHEREFIE
> HUEEMILEG o R 7 AT K D EMIRS THE TR S WA L. NDC 134 H 14 ’ReE TICE RO
TaRTE 2 RE L, BEFEE, SREFERITEMNT D,
> HHEFELIINDC OFMEHERE, ThEMNFEMOSRM L 725L TOEHR%E NDC IZH 2

[T D,

FEFHEE  REEENE MWh) | EERES, ST MW) | RS T
(MW)

EEEFEE  XEENRE (MWh) | KB L ORMEEE MW) | EECERCE (%,

MWh)

53



‘\
jlea’
%37 EhEkRE OB

(10) BEERHE & OEHR
(a) CES & 1 o 7Rk DR
> CES OFEEEMFREEBENAREEMO o0, v v T Rt & AMERENZ1TH, 2 2
FH LA OHAT « BBIHEIZOWTIEBNCED 2 WEMHAEICE D,
> [EESEARMRIT Selendum — Darkhan [ 220 kV 25FEH#E 2 [AFRTH Y . NDC & &2 27 Buriat
I&Ui%%bfﬁﬁL%@m%ﬁ5o
> HCRARCBEGR T 2 B O AR K D RHEHE L IR DA %ciéo
> NDC | iﬂ?%laﬁﬁ%ii)\aﬁj}g@%ﬁrﬁﬁ‘é HIR D KE7EE 1L Selendum BT 5
NDC (243 HiEE Sh, FrEITHAmIZER S5,

(b) WES & 1 o 7 R D

> WESZue v 7l oERERICETIAEICHKSX, RMEREHNZ1TH,
> l Lﬁﬁi“@S&G/Tmenﬁlka%$ﬁfﬁb BT T 2%l it o5
RS XEHT A,

> @%I /1B LOEEIINDC OFRRIZ LV EHRET 5, CRBERITHIE)

(c) PESRHFEE D) CREERITHIE)
> k@gmﬁﬁ%ﬁﬂﬁé$%%i iy N\ B & 8 NDC (2595,
> WA E L CREROERZE R T D%, ABANI RO EICH - 72 ECEANG
R TR D,

(11) RHEEE
(a) Wi DE, 5B
> BRIEOMEMNFERIECH oo T, HEI - REIIIETOBRMERIEFIEAZRE L, IE
15,
> RIEOBERDUTIE U T, ROKREELERT D,
AP ERAOHPAGRAERAIN TR Y, TEF L OMICEREEIER I TS

TN

RAF Ml & D7 N DB A R TB SN TR Y . BRAFERRNTIR o T /FEBREN T
X CUWAIRHEE

PR - MREEREMEE T & D VI & SRR BB A 2Tk EI TRy, 7<IZ

BN ATREZR MR TR

HEMFEET - & DR DGO ETH L WIT—H25, BEHRIEIC K 2 PHPHRBHE THH
BEnTEY . HEEEIC LV A FTREZ RS

(b) FBRIERFOMIE

> E—JERMEIIFRI Y — 7 ORIk 1 B & FR e — 27 O 2 BEfRi 5 1 Kk £ T
L. 15 OREHEIINDC I2 L 28 ERFH E T2 60 L5187 5,
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jica |
%3 FEREAERI O

> AVKURA-30CEA FICIB W T, BARARSHE & 2 WX ERE I 3 5 A3 5 aTRetE D & < e
HZEMD, AR —25 CLLATITERIT 2 BAEIXTREZR R Y #ET 5,

> —30 CLATICRIT DBAZHRIE, —40 CLLUTFIZRIT 2 0 et E2 1T o a3 HiiiE
THOEBESD,

(c) Bt~

> BIECRSTOIRRRIL, GRS, BEIRSTO 2 7 — A0 T 5,

> FHEZTFHERSTOFEZATA 15 B TICBUMEBICIRIN T 5, BUMBERIIET o LA
RZRE L, FELICWIT D,

> FERBO—HzFLTo5A1F 6 22AENCTEL NDC IZRHT 5, NDC (TR
AR O EAREZRETS D,

> B OBBRST DS IR DU 7 o e BRI B ARST B A 4R H T 5, NDC 1308 DOk
DT BN D RBUT 2 - BRI R AR w2 B HT 5,

> BREICBOLTHLARTOHHIE, BERTHESRERICERHELZ1T S, BAELENL
BB 6 8 2 WIEERH ME 1 L7258 135 IR Il 217 9,

(12) B L)
(a) BORFHER > G2
> AR ERIOE L ERICIRS Bt
> ITRAX—% I X —ICERTIEE TR, BRSO OMEANE MG E4, EHFEBFR
BEBCEAT Y =0 b, IEBIREOLDORE, FS 72 L OEN

> EFRTERHET 2ERMHE = AR —2r FORRE

> EFEBIRFHEORE, HHERD FS

> NDC 2VRET 5 kKA BT & RGO R

> BAEFRRT VX —REEEICK T 22, RS, VY EROEHEORE, R, FEhE
BB, FEAT

> BRI ORI LR DR, BANEHEDRE, EhakE

> EARMICHT D EFEFERRA, s, kR ORE

> FEZOEFENER EoME, FEE S

> TRAX—t T Z—OEENMER & =RV —BERFEMO 72O O | HiG BT, BAFRIEE.

P~ DT

> EHREOLEEM L FEE ORERRO D, LES U EEH 15D ABE
7= IR OB

> ERAF—L Y H B B AMER

(b) NDC D&

> BT LR T2 B R - FEAEIEE . SEREFES . AR - AUl FERIC L
D, BAEEICR 72 ETRIK= R OB LB R F—2 MG 5 720 ORFENLE
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jICI\ ,
38 EiEOME
AN SN ONNESY
> BEHFREFIINT O ASEDL LD, FE, KELEOIE G
> R FOMEH
> ERMEOEREE, EE, KE, KEOBEMBORE & EH, EREI X U@ ZEE DR
B & Hefr
> JE1E - DREERRAE. HIEERGE OB & BRMSPERF O IR, HIFRMERR &, b3

YV V.V V V V V V V V V

vV Vv

(c) A
>

fifi BT, BTk DR

BRAMFIZR T 5. IR AT RO F R E & SEh

T BRMIER O, thFER I TOESN DD OS5 1T A

BZS U7 BARHG R Ot & Fekt

B A O & i

BHTAAENT U ASEDLODRFEL, TEFR L OMIERZK L ERC ~DHi
BIFRHEBI DORBANC D <. TR Do FEF OFR, 7 — % . BROWERE:
BILRMEPT D fakxt e N B & & 7= 4R 2 [ILL E o fakxd i3I o FE ki

HEHFER, DIRLER O IRE

ESNRAE L DR T A BT A ORE & BRMEFTEANE HE 12 K DA

FHGRAIZ IR DL L D)

NDC OFIH BRI =R Dilas. PRk, HI - BERM, FH - fHH
PREE R \ﬁif Z—ThV, BfEIIHE, EEFEEICLD

CXLL T IS ERICHE)

ummmv&% B DM FGEHOHE & XAl E FEF ~OmA

FRFIZIT 2 E G

BIRMNCIINT DA HE D%
HEZITES - BOL &a%%%?ét ICEREO—ITH D3, HEN, BHLE,
BittS . BELIARR i 2 R T D,
NDC DOFF[ D FIZ, e bRRFI TR DD 70  SRREE L 2R T 5 xfifiEH Pk R E
LFEST %,
NDC IZ X2 HE, FIE, 7R - 585, WEZIETT 2,
DO FEH L Oy 41T ERC IZHEEZRD 5,
flDFHE LT TN A RS T D,
CRUL P IXBUE R ITHLE)
FEBHEEFIINDC I L HiER D — 7 L 38R SN IEER RIS > GEA L, 8B Z &
w25 el 3 5,
EERETIFEZOENHEROREEZHTET 5,
Fii O BIE S ZEH (I BV FT I &M S 2 3RE L NDC 12975 & & 12 .NDC
& DR REVER T 5,
HEF LA EE & WHERBDOAEEL2 NN ET 5,
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JICA .
38 EiEOME
(13) RAFHD/HE L 5k
(a) BRAHETE
> 35kVELEOES) - Bk 25 AL EEIE L2SE
> SBI5kWULEDRA Z, Z—b o BEEK, BEGRMEIEUEHETER2WEE
> HEREW E IR IBREO S OEZFRE . 100 MW LU EOAGTIRTT O 56
> BB O XV AR E 49.0 Hz K VIR T 2828 1 BEfkee, £72131 B S
3L B o A
> FEHNBEIC ST HGE
> BARENTEEL. 40 %L EOTFEZBNAMHIR S N5 E
> 6kV UL EOEEFMHEEIC LV EERHD 20 %lh EANER S -HE
> BEFICBW AR, BILETRH 5 UL HEIE L2 56
> ERTEROEE 1 ML 2 M EE D R RE £ IR RUEEIC LY 12 FFFLL SR
L7=5%E
> B3 EFEZOEBENLFISGE LSS - G HA2 5 20 km LINIZIEWT 12 FEFLL
. 20-40 km (23U T 16 BELLE, 40-80 km {233V T 22 FERILL . 80-150 km {235\
T 28 WFLL E, 150-250 km (238U T 44 BRI LA | 250 km BL BITI8UNT 56 IR LA E
> JRAEERAEOBFRIC XV BREEEYNRBAE LTI SE

(b) 1 KL

>

YV V V V V V

35kV EL EDET) - BGEAE 3 H~25 A&k L7235E

FEERAE OIE IR L0 5N 49.5Hz KWK T L7=54A

FEEBME 1D 50 %L IR T L7256

BARMPBEL . ARTHIRAEAE L5 E

6 kV DL EOREEZHFHIZ LV 20 % LA OELERFE AW S -5

RSBV TER, BV 23 2~5 WefEfE Ik L7 556

AR O 1 FE,/ 56 2 FRFS B E DM 4L H £ 7 1 XB U EER I LY 4~12 FFE{EFE L
=t

75 3 FRFREE OIEENLL TIZE L7256 a2 B 20 km DANIZ 35U T 4~12 IR
20-40 km (233U T 8~16 R[], 40-80 km (233U T 14~22 FEfE, 80-150 km (23T 20~
28 FE, 150-250 km (235 )T 36~44 K], 250 km LI EIZ350) T 48~56 K]

RIEE I IXREOFFEWE DT LREICEEL KT LA

(c) %F 2 Fl

Y V V V

(R, BB RLIANC k 5 FEHO 072 (5

TR, BRI E 72 HBKIC & 5 4y

WEFRIT I TR, BT 0 2 RIS I LT

TR | L5 2 MRS R £ 7 SHEHUERRIC L Y 4 RERBLAREE L

=56
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> FBIFETFHEZEOEENLTICE LTSGR A 5 20km ANIZI T 4 RHILAN
20-40 km (BT 8 BFREILAPN, 40-80 km (23T 14 BEFLAA. 80-150 km (23T 20
IRFFRILAPN . 150-250 km (235U C 36 REHILAN, 250 km LA EIZ380 T 48 FEELIN

> RiEEE. HEMGIEELEELSNC L D, TEROIEE

(d) FleRE
> BREFEEBIOE | MEUSRE LY
W5,
> FHERETLEICIZU T 2GR b D& T 5 L IFX
B, WS NTxbE, BETEBE S ORI

L FEFITE B ICBUMEER 72 5 ONZ NDC 12

I, A, N, BERDL, REEE

(14) =R ER CRKBUERITHIE)
(@ HHY
> BHRKICHZRT HHRERICOWT, Bk, EEEIFICOWTHET 5,
> XMRETLHERIL. KIREE, KEOLEE, BFEE, A 4~ ZHE, B

BET D,
(b) FEIIFRME & D[R] HH R ER
> BT REFEOERIZBWTIE N RFEORDBUTIE U TIHE S5 NDC OELFETIH0E
Do
= R EJROA LT R ﬁ&iSMW/uTkL&m
FBE SNBSS EENAE C-5E1E, EHIZNDC ILEET 5,

L%H&ﬁimmlmﬁﬂﬁﬂ,W%ﬁ BWTIT47-52 HZ IZB W CEIRATRE & 15,

R EII LU T O &35,

vV V V V

£ 39 B xEBHOEEEE

FYEEE BAREE I e
kV) (kV) (kV)
6 5.8 6.6
10 9.5 11
35 33.3 38.5
110 104.5 123
220 209 245

(c) EHHIEHE

>

Bt (SCADA) |
J&T) - i, R,

.« Il

CIXLL T OS82 G Tt L. NDC QBRI FIoE
R N MﬁT%
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j 3 FEfAk R o

KB : PV/A x—Z ), BREETE, PV (o 8—%) dRiE, HHERH., SR,
%ﬁﬁ%\ﬁﬁﬁ%\H&ﬁ%\zﬁﬁ\hmg\ﬁg\%%%¢

(d) FF=rEIRHOZEL:
> 5 MW DL EOKRECHEERM, BIOERMEARD 20 %L EOFEES AT LEFFO
FIFEBERAGIL, RN T 1 A 3 EREEE A RE L 95,
> [AEEREEE A 2. RFELRIFO S & U CEIEZEES %L, JEEEZE+0.2 Hz LI,
T T VEE 10 LN & 72T,
> AKED 10 %L Eo ) CHMIEIR AIRE S T 5,

(e) TEHAFTE
> WIRFEEFELIT. FANS 7 AMORMEORE THIMA, 12 FFE TIZ NDC (2
92,
> BEOMAEFHEZ R E L NDC ([ZHH T 288, FaiRHA (FS) (2 THRE S i) % il
LTI b0,

(ﬂ%ﬁﬁﬁ-ﬁﬁﬂ@%@
> BV ERE O EEERRE O AR D, Bl 12m/s DL EOGAERED 20%FE T, JEHE
T~12m/s DGFERED 14 %E T, JAH 12 m/s KiEOHERED 4%ETET D,
> JAFREERETBRAFRF B O UIEEIC D LT HAEHIRTE L0 LT 5,
> MMOBFAMRET XX —EBRITET R LOBRERFICBW T, REChHrhb LT H%
IR CE2bDET 5,
> BT RERITHEIRAE S S UNICHER ) THEIETE 52 & & 15,

(g) JEIHL/ FEIE A
> REEEOEENIRG L, LT OFEETTH
< Eﬁﬁ#%ﬁHzi@ﬁTbkﬁa\ i B O 3 L OFT AR EA R OH|
AT,
S AR OZERR FRICIB W T, KRBT OART D BEEE OBIEZICH B
ARTHEZAT 9,
S JEREE A RRTH IR T EOXRE & D,

> DEBIZHIE L, LU OFREZIT O,
> SRMMIEEIME T LzgEa, VT 27 Vi, BhE S osEm, o
WLE 2 & 5,
& REREERE TIC L BREFERRL oG, IR HIIH CREMRAT & F

BY D, WALFFAHRH ﬁ%%b<iL@ﬁﬁE’ié
> EE AR, BOEHH OB VT bVBEORERE, DLEE & D,
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(h) JE¥ %k B R
> W BWTCETER®GAIL, BEMY 17 (ABC) EHEETEITL U TLL T O

&£ %,

247 A (220kV, 110kV) : 0.92pu~1.098pu
247 A (35kV, 10kV, 63kV) : 0.92pu~1.08pu
247 B (220kV, 110kV) : 0.92pu~1.095pu
Z A7 B (35kV. 10kV, 6.3kV) : 0.92pu~1.08pu
247 C (220kV, 110kV) : 0.92pu~1.09pu
2 A7 C (35kV, 10kV, 6.3kV) : 0.92pu~1.078pu

> EEREREIL S0 Hz 2 UEL U, 515 Hz 8 A 4 UL EE 7213 47.0 Hz Kz 02 UL E
WEGE LTS B IR S D Z E N TE D,

3.1.5 R M 5 1E

NDC [T A & Bt LT D RERHE (24 BT O R85 & G Te) ORfsEH 212 |
NPTG O A5 1% NDC BiELIS ORIHIE, TARFEDOEM 21T 9, NPTG (X NDC 75 D
TROTF, EEHEBSEEBROBIELIT> TV D, BEEMIZIZINDC & NPTG O CTLL IR T4
T &) EOBNMEEEIT> TN D,

® NDC [ FFEERERMEZER L, RFCRPLUIIG U CREFTCEBINCR LAEEITO )2

B, BEFTOEBERIEOIET A H L, ZIICHEWIEEITCA BT IERREL1T O,
® NDC DI L URIRIRAEAAT 5 Z2EFTIE NPTG O 24 & & £ 5,
NPTG NEBEH L TV DML, NPTG DNEEEHA 2T SN TV EN, R FHENIE
A LTEE . RO EMZ T 572912, NDC 1L NPTG S EHEH L TV 5 4HIC
%L, BIERAICOWTIESZ T T2 b 5,

® NPTG D 5 DD3FhIE, ENENDAFLDORE FIZ 5 XA BT O RAER & O 2%
F L, NPTG OHRIGFHIZHET D,

® NPTG DHRIGFHIL, 5 DDOANBEWE Db > T BRI OBAREAEICOWTERI L,
NDC (C#5T 25, £z, Y HOEESCRMAL 2 L6 NDC ITHE L, EEORHEIEX
NDC 76 OFF A 215 THAEIEE AT O WERH D,
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’g{ gmw( l?;wqu
366

GYMonitoring equipment // ;;By Telephone

Generation Plant
L/

Power output instruction
Operation start and stop instruction

T
Substation/Transmission line

Circuit breaker open / close instruction
Transformer tap position instruction

on Plant

E
&
Ul

L IAHIERL)
X 3-2NDC & NPTG DE#HE (4 A —)

3.2 EFLESM
3.2.1 HHfkA e
(1) AR
NPTG 1% 220kV 1,956.9 km ZEZZ5EERR. 110kV 3,608.8 km ZEZE5EAE. 35kV 18.5 km ZRZZ1%

ERAZEE L TR, (£ EEtTI6 R (FA~2) & 300 22 58EY 2% X—L T
W5, PUFIZHRERE 2 7R,

Meeting of S

. 2 Administration & Management Department of
=i Tend“:'ul HHE — Department tr. ion, med’gm'sm -
Coordinating Department | Monitoring & Control and common services
.4 Coordinating Department
Department | Finance & Economics
Relay Protection, Testing & Department
Measurement Department Projects & am
1 Departmen
Information technology
Department | Procurement & Supply
Department
b ; ! ' ' '
Ulaanbaatar Central Region South East Gobi Region Khangai Region
Branch Branch Region Branch Branch Branch

(Hi#h : NPTG)
3-3 NPTG D#ERRX
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AAEBIRE I 150 A, 7T 83— FLRJE 409 A, o A HlsSE 190 A, Hhdetisk )5
210 A, FEEHESE 212 A, S EHil )5 121 A, 83T 1,292 AOREEENEHD TS (2021
9 RS

(2) FxfmpEEs
NPTG O E B iR A EIZLLTOEY Th 5,

# 3-10 REEHHEHE

BT BRZEREHRL— MR I BT
220kV 1,956.9 km 10
110kV 3,608.8 km 69
35kV 18.5 km 1

At 5,584.1 km 80

(88 : NPTG R — L2—2))

# 3-11 ZBIRMENER

BZ 220kV LR 110kV EEAR | 35kV BB | LEATHK
M Z 8 — kLA 285.8 km 473.5 km 7.5 km 29
NV A HiE S A 208.6 km 1,308.3 km 0 km 12
H R Sk 310.5 km 677.4 km 0 km 18
e B i g S 229.7 km 802.2 km 0 km 11
Gobi Hitl St 0 km 564.3 km 0 km 4

(B : NPTG AR—LR—3)

(3) RRERICBE DL 2EE

NPTG 1% 80 DEEF#iA LTy, EHEHIL, BiEELFX4HH L, NPTCG O Ri544
7 4 AMBE IR EIT 9 NPTG OFRIGHA 7 ¢ RTFHEERZ B E L, AN ORHEM
EBLREERT 5, I, ASAEOEREEF IR L 24 REFERS]OEAEHEOHER L,
NPTG iﬁm 80 DAET & XEMOEH 21T > T D,

K HANTIT, AERDED 4N TEHEICHT-0 ., 1HE24EKH s TnD, £/2, £ 7 b
i, 1’{5‘“ —%@ﬂﬁ_ 2~3 £ CHERR S D WA R EE DI RR S v, BT OBEEAT 5,

HIE DA 7 ¢ ADFRERSE & 3HtofGERTE T FEAER TR ZBERELHEN L Tk
b, ZoWEIE, EHY=2 T ANED b, BEARKOXIGES, B, TRoBEESE &
XA OFGERR T %@Egﬂ-ﬁ\ ZOfh, ERAT DR S _Ob\f%%kff!iénﬂ\é

ZOEMA~=aT kD L, PRIETA T 4 A0 OFFERTIX, 220/110 kV =ER, F3
L, BEOENDL ORE Y L—LEE I LTIl T\ b, 7272 L, 35/10/6 kV [HIFRI
ALOIGER B OEAEH FIZEIN TN D,
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£ 3-12 NPTG DO%MERBEENR

FEEHHEARES (Rapid Coordination Division) @ HkE %%
No. T AR 2 2Rk E %K HEESE VT RNER | VT MNEE | VT MNES
(Hpl) (Hifk) (HIFE) (E¥EB)
1 Z N W
Ko7 %L 74t 150 10
2 5 LN— [ LA 409 9 109 28 131
3 NI A WIS 190 5 10 30 40
4 o Bk 3 210 5 20 29 60
5 T R S 212 5 10 48 39
6 = B S 121 5 20 11 24
N 39 169 146 294
At 1,292 648 1R E SR 50 %
(Hi# : NPTG)
3.2.2 L E R H A

(1) EEFHBE

2014 I JICA IZ X W Efi Sz B INVED T o3 — hUTT AR E R FEEERE (DL

T BRI L ITR) | T, %

Do

U
FE,aX

HIZHIT DB EMEDIZXT L TULT D

® NPTG DEEFRMFOFIBIEL 27 ) — MEPDRER I LTV D,
o EREMOFIIL XA 20T L I X VBT, BT A XX EIZ 220kV R T 240~400
mm2, 110 kV 52H T 70~150 mm2 3 H STV 5D,
o NV LiFud T fERDOH T ZRBNLAEDILTWDN, AROBMEIC X 5750
BE T, MEHILOMENET WD EDZ L THD,

X 3-4 U T2 N— bV 4 KD BRHLEDLRIEEER
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\ .

X 3-5 ¥5RBBNL (£ w78, 5 HEE)

(2) BmtEYE
ERLEER A JUX, TE) Eo% < OBEREEBRAM L2 & 7B - TS Twn
%o FERLZ X B0 EfHIx, [ERESIEES (International Electrotechnical Commission: IEC) 35
K OEFAEHE LA (International Organization for Standardization: ISO) (ZYEHL L CTEEFF S LTV B,
BERR AR KL O3 L ORISR,

# 3-13 EBROBM R

. FARBUAE [mm] RIS [mm?] A | BRI | PrAER | B{EE
i T N T 4 = [mm] | [ohm/km] [A] [kg/km]
ACSR70 6/3.8 1/3.8 68.0 11.3 793 | 114 0.46 265 175
ACSRI20 | 28/2.3 7/2.0 115.0 22.0 137.0 | 152 0.27 380 492
ACSRI50 | 28/2.6 7/2.2 148.0 26.6 174.6 | 17.0 0.21 445 617
ACSR240 | 28/3.0 7/2.8 238.0 43.1 281.1 | 216 0.132 610 997
ACSR300 | 28/3.7 7/3.2 295.0 56.3 3153 | 242 0.107 690 1257
ACSR400 | 28/42 | 1922 395.0 722 4672 | 280 0.080 835 1660
R 3-14 ERBEZEHRAO L O L IR
FE¥H PRI E | RmmALEERE | D [mm) H [mm] d [mm] B [ke]
T1C40 40 kN 185 mm 175 100 11 1.7
[IC40A 40 kN 190 mm 175 110 11 1.7
TIC70E 70 kN 303 mm 255 127; 146 16 3.4
[1IC1206 120 kN 320 mm 255 | 127; 146; 170 16 4.9
TIC160x 160 kN 370 mm 280 146; 170 20 6.0
IIC210B 210 kN 370 mm 300 170; 195 20 7.1
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NCroe ff‘i‘rﬁ?ﬁl
JICTOE ncz1as
1208 FC G006

; : 24006

al /8
R

=1 1

3.2.3 R R

(1) BB

2014 FEOEELEHEHRAIC LAUXNPTG T OEEZXHICE L L FORHE N 2 ST\ 5,

® UTUNA— LRI 14 &S 220 kV BEOV 10 kV £y RT—27 005 35 kV BIW
10 kV BLEM~OMAEEIT > T D, 110 kV/35kV B L <IE 110 kV/ 10kV & Vo 72125
F4FE 100 %lT WA R TEEL TWH 75— A0 H 5,

® LEITHEIHIOWTIEFENBEE TH Y . FFITRE Y L —IZ oW CILER RS E &
fikfee L CHEA LT D0k,

® EEFNEIAICOWTIL, BIHYEIC L 2 EESEERNEATH Y . £ EFT SCADA HAIZD
WTHIPREENTIH 2 b DD T K MEBF R ERERTH Y . EVL LT IREkELLE
D EFERESLABL Y L— % A T ~OFEH(SEL t1:, ABB N 2 A NZHOWTH MG L721E
Ny Thotl,

® TLACOEEFNICITRMER - W HOHHPHER SN TWD 2, FRHRMREIZD
W TIESPIEHE TIEBE S TR0,

BEF BT OEIELS & B Fa—t s (mi7Hl)
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AR L— &L A O i S AR
X 3-6 ZEREORIL

(2) BmtEYE
NPTG 2NVEHELEA T2 B EO R MFBEEIL 220 kV, 110kV BLN35kV TH Y, 35kV %
7213 10 kV BRI TRIEBAEAMER 217> TV 5, EREEHAEIC LE, RFHE oL
JEZRE OB A AR OV TUIIASUL ENTZ b DEAFTTE RN b DD, AV F B a—IT
FOUTONFEMHZ L TS,
® 110kV/I0KV ZEZRDAEEIT 40 MVA, 25 MVA O 2 FEAEIC A, L0 REED 60 MVA %
BMLTWEZWTRERH D Z &,

® EHIGENIAEIC OV TIL 110KV R TA0KA ZHAL LTWDN, AHMEROEEIZL D
R BEOZEANZ DN LRI E IS W BN NI TH D & OBHEN H 722
&

® 220 kV ABFTOBRIMAEIZ DOV TUIANAT X — /VEBFTIZIHB VT 63 MVA x 2 /32 7 f§ik
LlpoTni=Z L,

F B EFEOEERICE W T, BEIZIEC 2 X— 2R & U7 [EEEIERE S 7= [E B AFLIC
K2FELZ BIEL TSR, BavtEkE CE & #2588 LT, FPMIKIRSEME N X OEE
ETCOMAZAHEE LTWDZ ERET 6N,

) ETHE, —BICEELERM CRIMEED b DIX—55 CTHH+40 CE TOWREFFHTO
FERAEZ SR D DAL, BN E 72 XA TV A Tk —40 CH25H+40 CE CTOBMELRFEA Al
ELTHEY, ABEDL 1,000 m B2AHEE LTV DH720, ARSI OBIKIR T T Oftx
PEREMERR 70 &, BEERREOBRICIIEE 2 HT 5,

(3) TRi#E ) L—HEICBIT 28

NPTG (2 LU, (REY L—DREEICEH LENDO T A R4 13D b DD, BIROD 7T %R
FREEN L CTWAIRREE AL > TV D, NPTG & LTk, R L—ito\WT~vAf 77ty
U L—DOEHEED TNDHEDOD, A—T—NEMELTEBY , S8 E TR LIHE D 24
LKL WD,
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3.2.4 Ji s B

NPTG OHELEFHREZ LI TFIZART, 2019 A3 X, A 2 A k&2 F T EEl- 7253,

ST T,

INAE & A A MINFIEAS 3=V D X OITRE STV D, 2020 FFEFIE, IEF L 2 X FANEE

A

a—)LE o TWVA,

# 3-15NPTG DHEFEHEE

2020 compared to compared to the
Unit 2019 actual planned previous year
plan actual number % number %

1 [Transmitted electricity min kWh 5951.1 5,915.5 6,027.9 112 102 77 101.3
2 | Transmission losses % % 3.20 3.43 3.45 0] 101 0| 107.8
amount min kWh 188.6 202.8 207.8 5[ 102 19| 110.2

3 [Transmitted electricity min kWh 5,762.6 5,712.7 5,820.1 107 | 102 58| 101.0
Total income min MNT| 379,166.0 | 426,016.1 | 411,918.8 | -14,097 97| 32,753 | 108.6

4 Operation income| min MNT 53811.3 52,749.3 52,749.3 0 100 -1,062 98.0
Income from Oyutolgoi PPA| min MNT 319,042.2 358,267.1 349,016.1 -9251 97 29974 | 109.4

Other income| min MNT 6,301.5 14,399.8 10,053.4 -4,346 70 3,752 159.5

Total cost min MNT| 373,712.0 | 425,916.1 | 411,790.7 | -14,125 97| 38,079 | 110.2

5 Administration cost| min MNT 345.3 349.0 341.1 -8 98 -4 98.8
Cost for Oyutolgoi PPA| min MNT 319,042.2 358,267.1 349,016.1 -9251 97 29974 | 109.4

Income before tax min MNT 5,443.0 0 28 28 0 -5,415 0.5

6 Tax costs| min MNT 429.7 0 207.1 207 0 -223 48.2
Net profit| min MNT 5,013.3 0) -179.1 -179 0 -5,192 (3.6)

Total recievabels min MNT 5,532.3 11,297.7 3,928.0 -7,370 35 -1,604 71.0

8 Short term recievables| min MNT 4411.7 10,433.7 3,090.2 -7,344 30 -1,322 70.0
Long term recievebles| min MNT 1,120.8 864.3 837.8 -27 97 -283 74.8

Total loan min MNT| 113,264.7 | 193,960.5 | 194,242.4 282 100 80,978 | 171.5

9 Short term loan| min MNT 3711.6 1,593.9 4,808.6 3215 302 1,097 | 129.6
Long term loan| min MNT 109,573.0 192,366.6 189,433.8 -2,933 98 79861 172.9

10 |Mentenance, investment min MNT 19,342.7 11,514.6 17,575.4 6,061 | 153 -1,767 90.9
11 |Employer number people 1,223 1,258 1,257 -1 100 34| 102.8

3.3 U7 — MVELESH

3.3.1 FHARAL

(1) FEppe
UBEDN /%, NPTG OEEFMHOE%
WAL, 772 3—RLifiND 35kV BL T

D

AL EE R fi -

SR OO 1T - R

R

BHBIOENRGEEFEmKL TV D, FHE
#PAIZ, 77— LN S DD E b
w716 OFF CGEVEK) 230 km., LAY 163

km

DHEiPH) ThH D,

(. NPTG 7 == 7 /L LR — b 2020)
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UBEDN OHEEEHIT, 1,920 4 (2021 ) T, 19 #HHANSHAELY |

DD AL —P—EAv L E— BEA—FNEREZHET S,

19 directional & policy keeping

Total 1920 employees

(11}
(s
(2

3-8 UBEDN DA AR

departments

Electric meter
laboratory

Shareholder’s meeting

5 ODREREE 22— 9

} 5 Distribution center

}

9 Customer service
center

(High : UBEDN)

| Board of Directors |

| Audit Committee under CEO |

CEO

first deputy director

Internal auditor unit

energy saving unit

(2) EIEME%

Director of General

Director of Technical || Director of Procurement | I Director of IT, marketing | I Director of Safety and Control

Operations

Department of sales
planning

Department of technical
policy and coordination

Department of
administration and
Human resource

Department of IT

Department of safety and
control

Department of | Department of metering | |

Unit of marketing |

Dispatching

Department of planning
and economic

| Laboratory for metering ||

Unit of call center I

Unit of technical
connection

Department financial
accounting

Unit of drawing and
Department o'f supply and budget calculation
service
Unit of - d Unit of relay protection
nito transpFthatlon an testing, calibration
service
Unit of transformer
Distribution center #5

3-9 UBEDN DO#H#&%X

customer service center
#9

(1 : UBEDN 7 = =27 L LR— 1)

UBEDN DO #EJERERLIL, FED 35kV, 10kV, 6kV, {KEMR 220V, 380V THDH, 7T /3—
FVHINOBRHIZIE & A ERHAFSRRE, 40 7 VK S TR 2E R TR ST 5, Hid
AT TR MR DESIEN TEDH L5, RERD LN TWD—F, A DOLZERLE
FOHIH RHE DRI TIERMER DN DB D, 7035, 6kV~35kV ORI R IT A CTIEHEM

R TH D,
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220 kV 110 kV 35kV 10 kV 6 kV 220 V-380V

1%
—'(3
k.

T
\
|
ol

(HiHL : JICA AR FEYEf A (2014))

3-10 UBEDN OEEREMHE (35kV LLT)

4

3) B
UBEDN &N D& KBS OHER 2 LI FITRT, 2020 FEORKRKENIIIMW &2 TEY ., 4
% ESH R — 2 TEEBMIONS Z N EES NS,

Electricity load of Ulaanbaatar city, MW

748 785

830 837 663 €50 e77 I
580

501

15.9%

= 5
9.0% 8.6% . 4.1% T 4.2% 3.8% 64% 23%

2010-2011  2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2015 2017-2018 2018-2019 2019-2020 2020-2021

Pmax, MBT 501 580 630 637 663 650 677 703 748 765 831
—OcenT % 9.0% 15.9% 8.6% 1.1% 4.1% -2.0% 4.2% 3.8% 6.4% 2.3% 8.6%
UBEDN)

3-11 % 10 £/ UBEDN BN OB HEEHD

FEEZER OB 2 LU FICRT, F 5 3.5% CEFICHM L TE Y . 2020 4£1C 40 HEF2#E 2
7=,

400,815
381,139 389,307 '
349,155 367,425
200048 3% 218236
181610 194198 202886 1o +11,508
379 +8,168
59% +13,714
+18,270
147353 152443 156717 158064 159331
20,192 20,784 21536 22195 23248
2016 2017 2018 2019 2020
Enterprice Ger customers Apartment customers

(High : UBEDN)

3-12 BE SEFMOBEFEROHS
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(4) WEMAE

UBEDN #E N O B KT S0 2010 4-~2020 FEDOFEAE L. 2030 4F £ TOREEEZ/RT, 2020 4F
FEDORKENLSIMW TH Y, 4% 7 %RIEOEWETEORINEZ FIAATWS, 2030 4T
ITIRRFFEN 1,600 MW 2825 & TR LTWD,

2000 30.0%
25.0%
1500 20.0%
15.0%
1000
10.0%
I 0.0%
0 -5.0%
O - N N F 1o O~ 0 00O < AN M I O I 0 O O
e e e e e i s s S I B N B o BN BN BN BN BN\ BN\ BN qp)
O O O O O O O O O O O o o O oS O O O O
A A A AT A A A A AT A A A AN AN AN AN

mmm Demand(MW) e Growth rate
(Hi# : UBDEN)

3-13 UBDEN EHNOEBENEBEME

(5) AxftbE
UBEDN OEHET Y 7281 23 OME, BRIEA mOHER 2 LU TIRT, ORI 3 B
30 5, RS EIN 10 FEBATHER SN TWAD Z End, ML LERIEOTFHNENLTWVD
ZEMRIMINZD, Fo, AIRO LS ICHFEI AT TH D Z L DERIERENED LT D
ATREMEAS I,

3502.3 MW

@ Installed capacity
w
255 set
35 kV distribution

substation

(11} 7422 set
. 6-10 kV distribution
— substation

6773 km = 3382.9km
0.4-35 kV Overhead “a=== 0.4-35KkV Cable
lines lines

(H{# : UBEDN)

X 3-14 UBEDN DOR{EHEE (2020 ££)
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3.3.2 @it by KL

(1) Bl R DOHER
UB N DO RFITIE & A ENHFRFE, ZRA D7 VIR 1 T2822 R TR ST 5, i %
L F I MR D EIREATE D L5 RFERN LI TWD A, ASDOLRZZEL B
KM RO K TIERIERDRNB D H B 5,

(2) HEfafEHEEE
%E%iiﬁﬁ:ﬁtf3o®ﬁ%ﬁv~:%ﬁéﬂfxb $ﬁ@mﬁ%@ﬁﬁﬁfﬁé
NTW5D, MBOAFIZEBITLEEEIFEICEVELRD Z LT, A ~RA R EE KITET
ZEnn, UTFO LB G EEECERM TS TVND,
> A7 FY =1 PR OBEETRER
> W7V 2 EBEEEENOHBE LTI EALOY Vg Vi EOFRERE
> A7) 3 EEICH AN L TV DR

17 TY —1 L 21T ONWTIHEBRRZELO R IHN AIEER & 5 A - TiH-ZHE (AR BR) |
5““@%%0T6ﬂfwéAJiﬁTﬁU%3KOwTiJﬁﬁL LEE o TND,
HEFE g%iAﬁﬁﬁ%&ﬁ%k&ot LIERNT B RMICEIV X HZ Ly T
%o ZD %F@%@ﬁiﬁiﬁ W [ 50% Th D, Lo, EBRITIE 50 % 2 2 AMEH S
%L’Cb\éﬁﬂ b2 <, FRIC DEEIT B LN HOWTIIEI D B ZITHEE L TV 5,
FRITHIF RIS T 5T E%O) BHANTHD, AR - B RO 2 [BlFRZEHT AT
HOYIEZNARE L 2D X9, 1T L TRISHREBHER S LD,

22 2 1R ZE A
A i @% 8 {8y é
ISR
EC AT 8 ie i

X 3-15 #HFRHICBITIBEEFOZEHTX

(3) A& kf OHATFEHERS T OME (AR

A OB L LT, BEICIT e &7 EFREERE ISR L T2, I IEC MREL 22
S TW5,

Rk EOBE AL LCiE, UB HTESE2 1,300 m TH Y | AN ITAVSIEA —40 °Ciz
BT 5, BRAEKR LGS, BEF. BB LOREENBIANRIRE RS8N NRH 5
7o, EIEZ, B, VL —o~ A 7 n T at v P EOREITE TER 1,300m 3 LTV —40°C
DR T COBWERGENLETH D,
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3.3.3 A Al E A

(1) ELEEHZERT
RS 1 WAA 110 kV OELEREEHT O 2R3, EEXMIIEBESLOFA & 78> TE
D, EVHLOBRES —7 VOO BRESIEORM E 725, 722 L, EWrgR kB
DEBFTNICRE SN TV D70, FEZEERMIT-> T 05, o, EHICONTHRE
SALOWRE N, BlESED O OB 22T THIEZ EE L T\ 5

3-16 110/10/6 kV ZEFT DOHF|

(2) BARART

BAPAAT & 1%, BB LM BB 7 — 7 V2 EEOEER (7 4 —F) I T53%HTH
Do %7 4 —F OYETEICITER AR E STV 5, mﬁmﬁﬁ%fiaﬁﬁ&ﬂ%ﬂ\ﬂ¢ﬁ
BRI CIZEBHRAZ R EREL TV D,

0

B BART D 4148 B BA AT N 0 0D 2 1 2
3-17 BT OH)
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(3) BlEHE

BLEBESIILL T D 3 DD AR— |2 L W Rk S 5,
< EERR : WigER D L IXAMBREAR. M 2 —X
o IR 10kV (b LIX6kV) /380 V DA ER
- R RIERCESE, A—X

BIEEH O 22— R IEFEIMEHERICRE SN TV 5, UBEDN T L TWAEESSR &L, 400
kVA. 630 kVA, 800 kVA, 1 MVA ® 4 fii T, 630 kVA 2’ —#xfITh 5, ELEL O R EITEESHT
TR BEFHATHY . FHNHE LW EREEHE EOREND D,

B

Bl BB D418l B, BB 5 PN D 0D S T
3-18 BLEE OH

UBEDN Tl 2011 A L 0 EFH{bOE LWELFEERE O BRI, EREaBRIC BRI Y v
TAAva=y FEEHA LTS, VT AL o=y b EFRHIBCKTEZS<BEHEINTND
i RFEOBAPAZEE T, —ARAVICIIBARARS . MW, ZAERREN O 2 — X HidkE R &
TSNS, BEHIEEEAL TRy 7 — L& TE Y | BIEE OB U T bR AT
HEZeMEIZ e > TNV D,

K319V T AL 2=y FRRE I NTZEBEE DOH|
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(4) BlaE#R
HWRZERVER M IR AL LT a8, Fraxpld=a s 7 U — MEREH IS TS (F
7)., FIEOHAr—7 ik, EEAERE T FRAIRT L D B BRNICEE S b 08,
Z DAt D & FTIZ VL E ﬁﬁ@—#%f%é Bk — 7 WVIIRRER Y = F L A — 7

v (CV r—7V) BPHERSH D0, HORIEOTIZIZMA S —7 L (OF 7 —7 V) R,

AT

X 3-20 ZRZEER B - HIHECEARER i D F

3.3.4 Bl EEH T

(1) BlEEw A

UBEDN OFE 1 AL (IFAMEAMICH H B DD, 2021 FERFRT 14% 52 TR Y, @K

b5, 77— MVTN TR T 2 AMICK L CHEYZAREH N TETWRNZ & 454+
FEZNBIEL, BLEMRNEHREFEMIN TV Z EENERE L TEZLND, F,

UBEDN IZ LB &, /o T 7 =N AN 6% D LEHESNLTND

Purchase and Sales, million kWh
Loss of Electricity, %
3,303.8

3,067.9 3,070.3
2,934.6
2,819.8

2,609.8 2,618.5
2,488.8 Purchase of electricity,

million kWh

Sale of electricity,
million kWh

= Distribution loss, %

14.65%

2018 2019 2020 Expectation of 2021

(Hi#f : UBEDN)
X 3-21 UBEDN 12817 5B E 1 X DR
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() AfEEE (FEHRE

2020 4E D FEAEMEIX SAIFI 7.1 [A], SAIDI 952 43 Cdb % (LHEDOFHEEE % & Tr) , 2021 450 SAIDI
MEICEE L TWD X OICRA D0, ZHIUEERTOT —Z D= T %, UBEDN TIFFR
IIEEN SO T, FERZET EHUELFRBREICRD O L THIL TV,

System Average Interruption Duration Index System Average Interruption Frequency Index
/minutes/ SAIDI SAIFI
1189.6 1169.8
M883 ke 1026 1947  10.14
54 6.7 71 7.08
965 999 1023 793.8
162.8 3.7 1.62
130.7 4.9
: 35 31 33 98
225 170 143 157.7 321 08
2017 2018 2019 2020 2021.04 2017 2018 2019 2020 2021.04
QOutage Planned outage Outage Planned outage

(Hih : UBEDN)

3-22 UBEDN DOHLREHEE (EEHBE) oHB
3.3.5 MR8
UBEDN O#1§rH R EZLITIZRT, 2019 F54E, 2020 FitmE &, N4E & = A2 MIUIIFEA =
— I D X OICRESIN TV D, 2020 F3EHIE, WFeE & « WS L7223, = A M3y

U772 DRI T~ A T AR U,

# 3-16 UBEDN D#ERHAE

Change / physical, personal /

Ne Specifications Units 2019 2020(Plan) 2020 performance Plan to complete by 2020

difference percent
1 Purchased electricity GWh 3,067.90 3,033.10 3,070.30 37.3) 101.20%
2 Electricity for sale GWh 2,609.80 2,606.90 2,618.50 11.6} 100.40%
Total income million 478,583.20 497,791.60 502,953.10 5,161.50] 101.00%
Of which: Sales revenue million 401,988.30 423,387.00 422,765.30 -621.7 99.90%
® Distribution senvice fee million 64,016.70 66,499.50 66,499.50 0 100.00%
Non-operating income million 12,578.20 7,905.10 13,688.30 5,783.30] 173.20%)
Total cost million 478,561.40 497,091.80 513,765.90 16,674.10| 103.40%
Of which: cost million 394,070.70 416,075.10 422,090.20 6,015.10] 101.40%
4 Operating expenses million 74,570.90 73,888.40 77,934.10 4,045.70] 105.50%
Non-operating expenses million 9,919.80 7,128.30 13,741.60 6,613.30 192.80%
Of which: Management costs million 319.90 472.00 460.50 -11.5) 97.60%
Profit before tax / loss / million 21.80 699.80 (10,812.80)] -11,512.60 -1545.10%
5 Income tax expense million 641.10 699.80 528.90 -170.9 75.60%

Net profit / loss / million (619.30); E (11,341.70); -11,341.70

Total receivables million 35,904.50 41,281.80 59,717.90 18,436.10| 144.70%
e Of which: Electricity receivables million 30,855.30 28,160.00 38,089.40 9,929.40] 135.30%
Total liabilities million 87,461.60 92,610.30 118,672.60 26,062.30 128.10%
7 Of which: Short-term payables million 33,909.40 30,000.00 58,383.00 28,383.00 194.60%
Long-term liabilities million 53,552.10 62,610.30 60,289.50 -2,320.80 96.30%
8 Investment, overhaul, etc. million 10,933.60 11,163.10 8,921.60 -2,241.50) 79.90%
9 Total number of employees people 1,920.00 1,920.00 1,920.00 0 100.00%

(4 : UBEDN 7 == 7 /L LAR— K kD)
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3.4 7T N— bV 4 KTJFEERT
3.4.1 AL
VT = IV 4 kF13EEFT (CHP 4) 13,

1983 F\TEMBALA L= ET T &) EoH T
KOS (BEF 753 MW) ZIRAGT %,

(HB: JICA R—2=—2)

X 3-23 RKEFNEL

CHP4 1%, 8HEDARA T, THROKR Y — L rRiB LORER LA L TWDH, £, TR
OBRIFE L. A A T 1 O ZRIE BT 420 t/h T BRI ZEKIET) 140 kgf/lem2, ZZ IR 560 C
Th 5D,

RLRA—E U 1 Y720 OREBEEIT, 80 MW, 100 MW, 123 MW HHEEL S 1, RS
ARKJET) 130 kgf/lem2, ZAKURE 535 C, F£7o, HEHKIC K HREEIT 80 MW & 100 MW 5k =
nTns,

CHP 4 (X, 2020 FFIZARA T & 1 = MBI, FEERE, BVERENE bR ELE, 8#H D
RA TOORELEARRIEREZN LT TSI RERY —E L - BEHRICEDLND,

# 3-17 REHEREEREE
| - 5 7 7 7 7 7 7 7 8 8

Turbine ke 6 6 6 6 6 7 7 7 7 7 7

ol Mw 582 568 580 588 600 670 640 640 670 640 753

maximum load

Boiler load tn/h 393 382 410 414 405 441 440 440 440 400 445

Thermal
load

Gaal/h 518 662 593 679 580 573 623 650 694 727 790

(Hi84 : Energy Production, CHP 4 Presentation)
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(i T4
3-24 HEERTu Uy FOEGRBRIL (2021412 A 4 B)

342 @iﬁ r%
(1) FEHEFEH

CHP4 1% 1) EfH KOFEH T, L FIRT EERBY, 2020 FOREEERZ CENFEED 63.3%
T\/EL/TI/\é

IMPORT
1,705.6 GWh [19.3%

GENERATION
7,145.0 GWh | 80.7%

Wind power plant
457.2|70.4%

Solar photovoltaic
108.6| 16.8%

DCHPP 346.8 | 5.3%
ECHPP 158.2 | 2.4%
EFCHPP 302.0 | 4.7%
UKHCHPP 104.7 | 1.6%
DorCHPP 234.0 | 3.6%
DzCHPP 32.4 | 0.5%
CHPP-2155.2 | 2.4%
CHPP-31,050.1 | 16.2%

Hydro power plant
83.2|12.8%

Diesel Generator 2.7 | 0.04%

CHP 4 --> CHPP-4 4110.3|63.3%
(High : Statistics on Energy Performance, 2020)
3-252020 £ DR BREK
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(2) BAMILFE A

LTI RTEY . £ Eo2BMEE 10,7051 thou.Geal D 9 5 37.6 %% CHP 4 234 L T

2o

CHP4 ->

(3) IR

CHPP-32,406.2 thou.Geal | 22.5%

CHPP-2 245.0 thou.Geal | 2.3% -

LH-RA 927.5 thou.Gcal | 8.7%
ATP 761.9 thou.Geal | 7.1%
TPND 94.9 thou.Gceal | 0.9%

BNTP 164.4 thou.Gcal | 1.5%

DzCHPP 69.4 thou.Gcal | 0.6%

DorCHPP 348.8 thou.Gcal | 3.3%

EFCHPP 454.4 thou.Gcal | 4.2%

ECHPP 620.3 thou.Gcal | 5.8%

DCHPP 582.7 thou.Gcal | 5.4%

CHPP-4 4,029.5 thou.Geal | 37.6%

TOTAL

10,705,
thou.Gcal

1

(High : Statistics on Energy Performance, 2020)

X 3-26 2020 £E DBLIE i

(& ENOEL CHP OERFIHRO %A 2019 4E & 2020 4E CH#g AR, CHP4 X, 2019
95 %, 2020 4F 93 % L IFITEMABEL THEBL T\ 5,

100

80

60

40

20

Percentage
MW 2019 = 2020

CHPP-2 CHPP-3 | CHPP-4 | DCHPP  ECHPP

EFCHPP

Ukhaa

DzCHPP  CRIPG
khudag g

(High : Statistics on Energy Performance, 2020)

X 3-27 72 CHP OERF]ARELE
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3.4.3 Zh=AL~DHL Y I~

(1) PRIz L 5348

CHP4 (ZDVTIE, 1995 4, 2001 4EIC IR & A CliE R A SR L T &7z, HEDHIE
VAT A, BB RO AR L BREEEM e D NI ER E, BXON A=y T a7
DB E . RRIGIEHE AT & 5 BREEA MBI A X - 72,

ayvhbag—iAL—A OBy e g RA T —EEE

(g o5 o= b 4 KOREFEIEHE FRIMALET 2010)
3-28 MfESRFE ORI

(2) O MR EE

2013 4RI PR FE IZNT=, [T 23— bV 4 KBTI F ¥ 132020 46 A
WZET LTS (FEMERITAH SN TR, HFEETIE, 1) F—E U iidi - il 27 A
DOEH, 2) R (A—>r7u7) RiE, 3) MREr — 7 OF i & & EE LTz,

(HiEh : FHAE)

X 3-29 RA FHIES 2T LADEHIRIL

79



ﬁ
itca’
j 3 FEfAk R o

(3) TDOMFEHT - KIEHEZE
CHP 4 |2 JauiE, EROEH - ZELTFIILUTO 3 DIZWMY A TE TS
123 MW new installation project of turbine Unit No. 7 in 2016
Turbine upgrading for No. 1 and No. 4 in 2019
Renovation of turbine No. 2 and No. 3 in 2020

Electric .
e
ﬁ t s B GENES
@ : pp\‘l
=

Power & Hear Supply System Configuration

(H ; FH2ER)
X 3-30 ¥ —E L DHEFEE (A=)

3.5 Efitfn g

3.5.1 Fia LR

(1) BviLiG s 27 LR
) HiZk T 208 A7 2MF, UFD 3 DD AT LIRSS,
® EEA)LEMEA T TS BVMG 21T ) IR v R I e —T 4 LSV AT A
® HOB 7 LAE LLERAY/ N & Ze MR B R, FIEICHHG T2 HOB B\itG > 2 7 A
o JETHEEMOMBIETHMLE S 2T L

Q) Bty NI —T 4 VSV ART A
Mk R T v —T 4 VTV AT AL UB . EOIENKIPEEFTOH D X NN VT
X METEHAINTWSD, KA T A%, FEITEBRHET, FEEN LM S., BTriall
T O THEE SN TND,
® RERT L HHFTOMIT, —IKRME D, —RFHIL, BEHCTEIEKEZIED . TN
RE STV D EEDOBSHT~ G S, BUSSHER TEVE K-> T BREITITR - T
Do
® BTN OHTEEF E T, BEHA KRR E S

o

B OGRS KBS LD,

3
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® 5 UCRHEIE, MR OIRAKPEBGZHFT THRAE L, TWEFRAE ST ER OB
WTEE IS TRE-TL 5,

® R URHIL. MBS OIRKZ BT CAER L, WERMHET 5,

® (I LKL, MESCHEHI Y V—ETRELALHEHAEINTLE 2D, FAKEDOR
AR S AL TTKRDMIfE SN A RS L e > TN D,

(3) HOB #Mitfs o 27 A

HOB i o A7 AL R T —F 4 L VAT Db DI TYH, ZOY AT A
YR TR WSO K 15T 23 72 W T <R A STV %, HOB 20MIEHG o A 7 A TR
By NI —T 4 VY RT DO DT, A T ROFE LTI L7 RN TR
HAEY | FOEAEESFEEEAT 5 0T, EAMEHIAR E 2o TIN5,

PREFE L CRRAMER STV B 2%, 2018 ERGIER 16.1.5 KIS 2019 48 5 7 LIS
AL, AREANHIREND Z L Lo TRBY, ARITARD T Y 7y MESH AEE~D
st LAE S S,

) FEETCEEHOMEREEEMAG S 2T A

R NI —T 4 VAT AR HOB BMIIG & A7 A3 @D TV e WER TR O R
oG TRAIN D, EICEFBMITIC, BEEAR0T R =T BESERE — % —CTlfib
nTns,

LEEEOLE, /O HOB #FH L THRAKZIEY @RI iHbT 2856 b H 5,

3.5.2 75 L N— N U IBIT B EVIAE FEHE A

(1) BVBHA Y AT AR RIS 2 B 7235 2 07
UB HiNIZBWTIE, HIRZ LIl Fo &Ry, #BVER - g2 shTns,
®  REUMLABAZ/ER L CWD, B2, 3, 4 DFKIFEEIET LA T BWHERE O
RAT A4 U RS EFEITIERE S NI e —F 0 U IR ERBMEE R L 225, UB il
EIROBBHAER TIX, 56 4 KDBREFTNEED 6 FILLEZ HD TR, EFICEE B
JRE7eoTND,
® THAHLELT /N — MNEEXAR PEVEERNSBEIHFIEL, KR N ore—T o7
THERG T E AWMl T, Ml T & T EVIEKE 21T 9 HOB BVibE & X 7 A TG 21T 9
® [INHLLED BREEN T S AV HIIZ OV TIE, /M HOB A h—T 2 X W IREZ > T
D

KHER 2BV 238 1L, BAOF A Bl DRz, BlBVE OB I AIREN RN I TV D,
IR, IRt R I —T 4 TV AT KI5 EhRHENIZOW TR T 5,
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(2) FE - BVEM ST

UB M3 F A5k & L Cid, 4 SOBEIFaKNRET GE2. H3. H4:KkN, 707
V) ENRBY | RN CHEBE R D1 E 0, EAKEREEE A L, OO, #E
R AToTWND, 7 A7 o BMAEERARI 2015 42 9 A IR L 72 BVILIEER A C UB NSV o
L7 HIKIZALE L, IRAKBSHE DA EIT > T D,

ZID DR CER S EAKIT, SRS STV AT TR S, T, B HARs
ICEVIRD LN THOHAN~ED HENEERT 5,

(3) U 7 v — MV HIEELEIKG 4L (Ulaanbaatar District Heating Company : UBDH)

UB MiDRE Y b T —F 4 V7V AT AOMKIT 4 DOREFTEN HEWRER v h T —
7 71l U CHiICHNG S D, BRI 1T IRIR S U7 2022 R0 & BRI TR S L B,

UB i OEWE R~ U —27 24hi%, UBDH @ 1 #1720 & 5, [FIfkiX, HEITE OB R oL o
FLAE N DEHETE CTORLE ZFTA L. TOEH, EIRE1T O, BUHATN ORfHIZ, UBDH 73
AT %6E., TOEESNLT THATLISMHICRE L, RENEHRLTWLr—26H D,
EEMOSE X8 UBDH 03BVSHAET 2 3 b 1o Rimfitis £ T217 2,

4) 77 A

EEEECESENMICBMHE T 52— E A2t H Y . UBDH DOEVATHFT )~ b 55D Fefb i B
DEMADETORELFTAL TN —2AbdH D, EH, EERITAE N OSERBRMOE P, i
ROEFEE XS, TEFZEAKOMIEZIT 5,

(5) FFEFE~DOEMEAG

Bty NU— 7 RIS H D | B L T ZIRANE AR BB I R S D,
B, M D& AP OESOFHOBITINCIEL, HEITED D OIRKE BB & 5 B
B S TICEHETFEZ MG T2 2 & T 2RO R 7O 2 F—HlHZ1T> T D,

TRBRBRAK TS & 7o THREM O FIZH 2 i B FES CERMNOSEF MG SN 5,
B TlE, Z2WA—2%2REL, WELEZXVF—BIIUSLEHeETH2 6T, A%
BT TATLABLEAINTND, A—FICLeEZBINT 2551X, A—FOmMY T &2FHFE
FRDNAHET D,

3.5.3 HOB #fitfa o 2 7 L D4
(1) HOB DO
UB HNIZH 200 2>AT O AL HOB (500 kW F2FE) . 1,000 2>FT /N HOB 23 i B SN CTER Y |

FOHIE THEHA SN TWD DR, FEARA 7 LEBHEERMHE S AT A L 72> T D,

(2) HOB # A 531
UB MiNIZ®H D, HOB BMILIGY- 1 R 2G5 L7z, & 65 FK &5 81 fRER (& &timAE : 29,000
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m2) ([ZEEHEEZ L CWARA 7T, BEIC JICA NEETH Ty =7 oGt iro7zZ b
LD, A MM TOMEERY TiX, LTFOEER S -7,
® RATMNLIMNIEAELZRD A—F—NHDHM, BHOEEITE > T,
® HAMBEOHEGBAZEALLZ LT, ZEANIEY—2ZKRHZ 1 BIZ 5.6 b OARETEE LT
WTZs, 32 RACETHR D Z & TE T,
® AFF|IARA TIETRBEICPPDLOLTRABB I E TS, Wolcilb® D & FE DN HHS L
THBTE R RO TH D,

(it : FHA D)

X 3-31 R EHMESERE

3.5.4 BEHE o 2 O HIE

(1) ERAE DM R

() Eo XS ez m SRR A TNICEE 2B L TG L TWa5GE, —ERED ik
oo A | NBET DR, RRICAZEIZIE, [N 30 CREE TH 2570, BEENDIEK LS
RIRDZENRKEL 2D LEr 2 RES D, FRIRKEFEIZONTIE, BUZLDHA ML AT
(TR &N AR N OB A AN
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Bk Ry U —Z I S D ZRZERE IOV TE, BRI DB DN TV D0, BRELILIC
KU, ZLOFEHTHEEL TBY, ZOBRHEHOL B ZADRK ERoTND, FI-HERAEEIZD
WTHEEM BN T BN, SR~ VA= AW TIREEM O R WEFRB WL S0vdb Y | [F
BRICERH U7z P R BLE 28 e ADJRE & 7> T 5, BE ORFESLHEAL TS, BLE O
BuisR 217 9 2 LIS m 2R DIRBIC 27208 5,

PRIR A AU T2 IR KBS PRIEMHE TR DO ZRZe /IS
(Hidh - FEAR])
X 3-32 Bt T AT LB T B ERIBA ORI

Q) TWHERIIBIT 5 A — 2 e

INHERREIC K DEVEHE O HAOEE T, AR & B Y ERC TEHEELE STV 5, BHERHR
X, FEERHRICRRY | FEFRO 3 OOBRGNC LD, FEH (MNT/m2) . PEZEM (MNT/m3)
LT 2 mEAERCERIC L D8, BETOIABUA. A—ZICK D8 (R, EER) &7
STWA,

A—H ERO AT RVEEIE, A= RS U EEEH: TR SN D720, B R Eikh i
IR TR B AREER S BT, A—ZIZLVIREEILRL T Z S ix= 3 =B uicF G
T DR B D,

3.6 &t — AR T FIH OB
361 t—FrRUFDLL &

(1) Bt

E— bR, FITRE, MEEART 5700 L LTl < HBR%E, ﬂ%éﬂf%f
Wb, LLaRs, BBED LIREKERDTZOOBERIZEK T 5 e — MR U7, FVKIED
KL 72 21 EBIMEDO BN ENMET T 572D, VAT AL LTORENMETT 5,

HARA =D BHEINCTRRIGE L TV AIERE S L IXEAKLERHAOE — AR 7 ORFIL, AL &
BO, =15 CHOHEMETF L, —25 CETLNERDAR,
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Mitsubishi Electric's powerful compressor and highly cold-resistant
parts enable the heat pump to provide 100% or more heating capac-
ity even at —15°C, and also the heating operation is guaranteed
down to -25°C

100%

Heating capacity (%)

1 | 1 1 |
-25°C -20°C -18°C -7°C 0°C

QOutdoor-air temperature

(Hi# : Mitsubishi Electric)

X 3-33 b — ARV T OEAH TOPRIET

A AE N TIHACRE 23 b W &7 203, 255006 e A — A — 132 —20 C~—25 C
LZEOFA#EHZFR L TRV, —RICEGHICEH T 2 I2I3NEICER e — 2 Zi%E L T
TRLUEAT2Z L1058, —25 CUTFCTHIEATE 2 — ARV T IZBREATRETH - TH,
ZOPGERT 2 ¥ VB RE L ROR D IZAPE - BUET DA =D —3bhntBmbns,

2 &) EiZBFHe— MR 7 R

—H AT 4 AT, WEHAEAAL L L — MRUTZERPEAINTNDD, BIEHTO
BEHEIITE A TE WD, BRI D DIRAMHE S AT L&A LT D,

—FEH e — MR EIEHTE A LD T EHTIIip#Ee — MR 7R LT-F608 5 5,
e — FAR IR, OB A VR Tl e S I BV SR O D U AT AT, RAMEDNTETE
L7 0z, iR B s 2 I CRRE T 5 2 L 1c72 b, ZoifEe — FAR 7%, FE,
TAVH, AVxz—=T 2, RAY, AL A, T4 7 FETELZIREINTVD,

(3) HifEA e — R T DA

—M AT L (R EEMD) . BREES (B — PR LIRS . R AT A (B
BBMEE) O=2DMMN LRI D,
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Heat Pump

(ML JICA > I VERFEE — R 78 AGREREE 2018 4F)
X 3-34 #ipZ e — F R TR T A

O —WMIL 2T 5 (MBS HE)

RT R—= N HRE T RNF— 07 GEREND HABH Y | BIEITER 125~137mm £
ESE~ BT m BEOREIFL (K7 A—) [ZRll oA 72 U 7R F 2 —7 &AL TH
AR L T 5, BEIL. YO RN T 2 — 7 R Rk E U CEENE O b 0 & M AL
WA LT HHETH D,

O Bk
— WA, RBIENEIUCHEBR R > T LR Y v TR SN D, EBRR v T I3 B AR O
2= 9 K CRBR) 2R EEe— RO FICEDLTODR T Thh, WEZ V713
BT 5K (RHIR) D@l /e o786, R LRI 2 7oKk (REIR) AEE S A7 AT
JFEINT X 2584 0 Br< T DIZRE T 2,

O ZRM AT A
VAT ARROEONERE BTG, MO EARR) 2 BYERE L o TEAEM A /NS < T 5
ZEMMBEL DD, —CEEHE LTIV —F—a=y bR TN D,

@) Hp#Ee — MR T OERT & ERT

rpE e — MR T ORPT EFFTZ UL TR T, VAT DOV, i EE 2S5 Te
TARTHFELZGLZD IR FRE,
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& 3-18 HiH#E e — PR T OERFT

HH

i

R A OB
(€]

SRR HIE 28 LTI E Z CHRIHARIEETH D, AL, H
TAMLT (E2i38%) COMMRFAL, £z, R7HR—re
AT AV ORIFRET 4m DL ERERT 2 OREE LU,

@

BRI — MR T ORI FEMzE L T EREDO B OBIRZ RN 5 2R i

HAERPIFTE D, BRI AR T R— L2 27 KW TR
ERPE R CEBOMFEIE L OBRGEIC ., BREERERF O m L
EEYNC L FHMOEBRI L 2R ANIFTFTE D, £
7o TR A HAUE, BUR L LT H Y RE 2B ii & ifs
TE %,

3)

KEJEE — FAR 7 Th DO T/ - G bICENTnN D, TE
g b/ E N, ZBERAEO L) 2T 7 u A MEERSAETH D,

4

SR~ DEEE M2, INFEHEEAA 22 R CHE T, H B
ToHOe— T AT FEEIRFIZRICHINT 5, 22 AR
DESNED 5 ZHITEMICE S IND bDORRNW D RFFM T
H%,

A, mEHE

(6))

MBS HRE KGR T U FIRTF 2 — T OHA T, &F
ERY) =ZF L UEEEHT A0, 60 L EDOTMTER RS 5,
F7o, BAEA N2V, HEBIC LY, BE— MR EIK
WTEEAY A 7V TH D 70D — I RBE A L 0 72 0 FEm
B #ELDR,

# 3-19 HHF#E e — bR T OERT

H

HH

B

B HAGE DRLE -
()

= A b — A IR EE A T I NER R I, BB T 100m /i O K
SRMBETHY, RTHA—/LFE IR FREFEICR YT, K
SERIDGE | BEIE IR RIS A Y 3 2 T HhE R 2 W3 5 3
Bb5,

)

b— M AR TR ORRE t— bR Ta=y bOA =T —HIGITBE L T, A =0 —HED

INEL VYR A T F U AEZIT HND A= I —IFRE AT
%

3)

Y 22 NI S O FI REVEDEHWARRIRE LTT R L7 a— LR RHIROE

HANLE LW, LL, e L2 a— U IEE TS K
EL Y EREDOHEDRLMEERDOETIZE Y b — bR 7D
EMET T DR H D, AV =—F 2 TEEICEF / —AK
WA BRIRIC O DT D BRI IR &I L TR
D BARE O & IR SRR IZ L DB EE LYy,

s
)(J:
\f
‘E}‘i
H

“

c REPAFADPMEL HADOHHIREIT—E TH 555, P OBBENT T ICBYREIC &

Dicsn, BB TR X0 BRI JE 0 R B R AR S
CTIRTF - EF L, ZHIDGEE T — MR 7 OEJRARNLE &K
ML 5, L72io T, ThbDiEERZ FRILTaX b
NT U AD LTI EE G a2 IR OB & REk
B E 2D,

3.6.2 Hitf#E e — NAR L L 2T LA

(1) BxfmmtEs
kR E R >~ b U — 7

BRN 70> & D ETE A THuH

B — MRS TV AT LD
(FRAMEED)

Bl L TN W Z B T, BB/ INEAR R ShFER . RS T
B — MR TV AT LAERA L TCWAEFTL H 5, UL I RT Hrfh
REY A NEAE LT,

HIE AR [ A 149 m2

HhEe — hR T AT A

Ja—X R)b—T o X — 5

RT7AHA—/ 100m UFRF=2—7 8K

E— MRS TRT A 17.5 kW

VIESMANN #E# (Ko 2) 2009 8 A
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Pumped Hydro or Battery Energy Storage can be

utilized for energy shift. Generating operation
Power to secure capacity for
3500 | Water pumping Demand next day’s pumping

operation to consume \
3000 | excess power

R

Gene

H e . .. .
Generating  SgaRen - Thermal power is minimized to level
which can procure necessary
minimum primary response

1500

Active Power [MW]

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Time
(Apr.28, 2019 in TEPCO System)

Import Hydro Thermal PV mmmPumped-storage

Demand
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[Example: In case of 100MW thermal power]

Minimum load 50% Minimum load 15%
100MW 100MW
100
i Minimum load
. 50% = 15%
a;"_ i 50MW = 15MW
2 |Minimum load 50MW |:>
30 -
i iuiaieietit Amount of RE
] ” A R Solar power v N
> -+ Minimum loa |
o ¢+ Solar poweP\ +35MW o I Solar power \
time time

(Hih - FRARD)
X 5-5 ARKABEBEORKIBEAT & XBIEHRBEOREERE (100 MW DRE2=y DI —2XR)
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R 57 BTk - EEMOY Y v FERA A—

(5) B RETMZHEE X - REEH

RGHET —F K WNT — 2 % b LIRS 1| BIEOB=RBEEL THI L, ZhE7R%
B ICRT 5, BAROESOFREERITTEH SN TN D, TRV AT A2 Tl i
ZE I S D R EEMFTHEREAF L O MLETH D,

HZRrORETFHEZRBEICTE 21T EHT R IPP FEA~ORFERTINEMTED LWV H%)
RELHIFRFCE 5,
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— Weather information company N TEPCO Central Load Dispatch Office —
Satellite Data

Analysis Solar
/ | irradiance data ELDAC /
T 7 PV forecast system
ool 7,.=—1|‘§f

Conversion to
—L Electric Power

(S| PV forecast data

= |2
ermomete| :
Pyranometer %‘ 3& 5 é)@y | N—I (%%
o] Numerical Weathe Convert to {Qy\ij {} H-H Yj:(%
Sty Forecast Model locational PV bt T
LG Short-Term || ! I
| Forecast Tl ‘_L

distribution data

N B o
AR
/( PV generation estimation and forecast /

(i : AR SIS, TEPCO)
X 58 HET—¥EEEA LB X PR AT LA (L A=)

Network Service Center

% v RE Capacity
E_L v Address
’? of each customer

(850,000+ data)

(6) FF= I ) D

BKFEBELEBMAR L BRI O@EWIEERE OB 21T - T b R EE 0 RHE ] O
BPD IO DFRICHBANR D D720, F= R OEADNMED L= R FEFE ) &2 Il 5 02
WD, AARTIEFIT HEEAR, B I ERMOGEANES, KEUWLK BT OARHEIE
RENERLIEERANCTERVWEANRET L LI TET, 207, FITHIEZKIEL, %58
AT DIEFEIIAE 72 LR EITAER] 360 BER ., EUIZAER] 720 B DA TE L oI
7polz, 12, FITHIEOLIETI, BEV AT LAEAENH IR EZITZD5 L9012, VT4
LI R AR HI RS RERT & PCS OFSRRE A 2 R H EH T RIBM T 7=,

5.2 EERMIZI T D= READOTE L XRE

5.2.1 FE S o

(1) =& - EAEORE
BASFIIIER, KB ET L EER, AlE
e L CHREZICERIDIAL T R TESN
TEIL U 21T > TE TV 5, XERIC
Bt S 2 TR H - R ESCTFEZMIIRE S
DK ERICL DB NNEEL B X T
Hoiin s 2 Lt n &, FERE - IEFEOR
ENET D[RR ® 5,

({8t : TEPCO)

X 59 B xHEEBEBEAIZLZREERBORTERE
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(2) BEDOMERT
PEEMRIH R SN R EEE
HZLICEoT, R ELEEOH NHABRISC CEELLE L, MIEEEALMER C&2<

I D REVED B Do FRICIREREES TR TITT ORENBAELT D,

@@?

5

D IIEE Sy OB N LB Z Wi L, MWRhE A2 EE T

Jy Jy

Power flow on transmission line

Voltage

o)
z
(=}
- o -
2
st
[ < Time ]
I LV [ 7 |
(0]
an
S
\/\/\/\ E
>
Tim Tim
Sending ¢ Receiving ¢

(HiEh : FHAE)

X 5-10 = rHAEBNC L 2BELE (X —D)

5.2.2 IR RHL DR~ D5 R

(1) EZER

FE R fif D7 B

BTRE2T ORE TRV,

EEENERTE, ZUCHDE TEER - IERORE

I

WOTHERH D, T 2T, MKz 2 S TTE RLEHREN LT 5,

- Overhead Line A

Line1
600MW(Capacity1000MW)

—)
P siE T 000 \q Total
T/:E;Ej: e m 130%IMW
000

—) )
400MW(Capacity400MW)

[ increase Total Power Flow |
- 1000MW(Capacity1000MW)
mlow Loss FA w5 — Total
Reduction : 15~25% ) 1400MW
ELarge Capacity BiEeil]
k. Capacity 200% A e @%ﬁ
PST ==
400MW(Capacity400MW)
(i fERET) (Hih : 332)
BRI EARER FHEIR R R 2R
LW DK = WERATTHE L. (EERRE DM ST o 2 2 il 5 2
I 7 X X ORI B A P2 AR iR T TN A
DREXRBELIERC L, - ERE& %

R &)

5-11 EEMR - EEROXERFBHEIRR
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(2) AL T xR
EEMRMICHB T 2 BEELTHO ERFRIL, BHENNHEIND Z LICER L, BB HRDOA

VHEYRATHHBENBEEIND Z L TEENEETLH, ZD7D, ﬁrﬁﬁéﬁﬁﬁé—
DOHEE LT, m@%SMKDMfﬁﬂ$ﬁ%$ﬁﬁm;&ﬁﬁé & THEZNFE ) DIHE Lk
FaDNT AR LR, BEEBIHIC SR D, BARRIZIE, FTRITRT X 5T HZEE) &6 FR
5] ﬁﬁﬁ%«ﬁwﬁﬁ%&ﬁﬁé Lz B,

AN ) A 23 & LTk, SVC X° STATOCOM DOz, FIHFRHME (o7 ) 2o
YT Rar T nh S, RFFEEIL SVC X STATCOM (2 He X — % I R 2N R < A
BN OBPENRKEL, ar T U HEFAT vy ROGIE L TE 72, LW EIEN TE 20 e
W o TR B %,

Jy Jr

Power flow on transmission line

Active power

Time Time
||

’ Improvement for voltage fluctuation ‘

5 SVC or STATCOM output
2
5 Time E Power flow on transmission line
” I 2
S
1|0 — (I
] WY D D —
SVC or STATCOM
(2]
a0 )
E S
=) =
> =
Time Time

(Hih © FH2ERR)
X 5-12 SVC (721X STATCOM RBHOEERE ([ A—)

AL xR & LT SVC X° STATCOM LIAMZES | 2T oy v rnfAarys ook
LRERNZ 2 bivd,

EX 2T oE, EEREESNCHRE L, EBROA =X U ZAERERTL D b ERAIIC
INELFTHZENTED, 20D, BAlaryT U 2#%ET DI LT, WEMICITR XS
BRIZS, BRI EBROEREZfFO D 2 N TE 5, LL, B2V T U FOREICE -

HARBISIZ L 5B E %@E%%ﬂhbﬂéﬁ%ﬁ%é?éT EMERN® D720, 2B

T RSN LETH D,
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Active Power

——
Renewablel = @ i
(PV, Wind)

Transf.

===z Power
snnnnp Voltage Voltage

(Reactive Power)

i e i .,

i g Gen. :>

& b 'l"--... ol Conversion Transf.
Turbine (Modification

Old Turbine AVR
And
Generator

Work)
Sync. Cond. [ AR

Synchronous Condenser

Replace way to Synchronous Condenser from old turbine & Generator

) ERR K IR BATORERIEH V7 aF Aa T o ~oikiE

Active Power

o
>

Renewable
(PV, Wind)[ PSS @ GRID

Transf.

Voltage
(Reactive Power)

Transf.

L L LT 2
Active Power
(Supplementary)

Fly wheel & Synchronous Condenser

D)EER K NI BATOREBERMEN O 7 aF AarF ot b 754 KA N~k
(High : =288 T)
X 514> vr7utrRaryyrobr—oRE BERAKNBEBEFHTORKEREOSE)
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Wl

531 E S D HE

TEFITVELER L~V TR, BRREDE 2% < Bt S 41513 ERLEMOR R C 0 % E 2L H)
DEENPREL 2D TEDOEER THIGZITO ZLBPHLRD LV HIMENEL D,

Substation ) ( Daytime: PV under -\ ) (I
m generation _/' 0
| = MV - @ LV 4= |

Voltage is almost appropriate . Frzlooizhr Voltage is high "
™N

-

Voltage rise and reverse power flow in downstream
networks by renewables

distance from substation

rights res

(Hi : BOEE )
B 5-15 BB H OHFHRIC & Y RMERRE COBEPELE T4 A — VK

5.3.2 BB L ~UL T OFRE~D % F 5
(1) 3SR TR B e

BeEE A BATIZER T B D Wi s AT RE 7 » 7Y R gy (LRT) | MR OB PIIERE
S D W RSB R R RS (SVR) (2K 0 B R EIT O,

gty e e e

- Heawvy
( Daytime: PV under generation ) O Load
T o 3 " -y . T
| MV LV ] fvup  Jvdown

ole-Mounted Tr with On-Load Tap Changer

Voltage is almost appropriate . o ' Voltage is almost appropriate .
2

220 7050

Pole mounted transformer with on load tap change

1 6950

2210 6850
el {6750 §
g AN E
> 200 6650 3
a
8 Pole mounted transformer a
g without voltage regulation function 7 6550 @

& 190 f‘ 6450

{ 6350

Tap position T Zs
180 6250

(S« O E)
B 5-16 HEFXCRAR RS v 7H) Y 2 EER &£ ORRES
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F=X YT ~OIERRESEIERFRYEH D,

$#HEA WA A HHE-WAR
M PCS
_J —
HERTUE S Bt Aw—hA—H
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5-19 BEELHHIE S 2T AT L 2 BELBKRIK

(5) DSM (Demand Side Management)
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Flo. ZORIEIXEIRROTHNT o AGHE, BLOEERFEO LRAZEBIC, BN
TR (EEHEFEL) 2. FH 360 K CREGEHE) . 4H 720 K (BJFE) & LRE LT
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FULAFEM, LRy 7 27 —E, fh&E, NAS il (Sodium-sulfer) 5 DOFSENH
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FNVF—HE BHEMEREE L, $hEEMON 13 027 b AT, BEMICEVRE L
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NASEhBAELDORE

0:00 12:00 24:00 0:00 12:00 24:00
(Hidh : HAY A > HP)

X 5-21 NAS BHIZ L A2BAEREOEY—2 v b
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] My Bl
4 2 20 & 4 12 20 &

(Hi#t : AAA A > HP)
X 5-22 NAS EMATEA LB XOEZE(L

54 (&) BB 5 RMEELRIK O® A Al HerE

4 mCRBELE =) EICBT 2 R/MLELOFBITH LT, A THA ST L8z
A= AT ATRE AR B A AT L7z,

5.4.1 F5fa N7 o A

(1) FAa/NT o A DR
(a) i 1Hmil
HUIHN T A ORI A A FRRES 5 72 DI FEhi STV b, NDC 226 OB EE 12
FE, MR FEFOFHETROREN X nicd, KEOFEIMENEEHIC CHP 4 12K
17 U 7= R DA & 8 2. 2 ATREME & AT, M 2 KIE T2 Z L 32\,
H A 2 BB 2 7= O DR T v A EOFEE LTIE, UTOFERH T LD,
> BkEOK Ty, BkAOKT), HEMe EOME S AT R OZEA,
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> CHP 42 X 2AMBHEREI D k.,

> v YT SO OSAF ¥ 3T 4 LR,

(b) fifa

2020 FERD F s 2T AOBRMBAEIL, 1,396 MW (=% 5Te) T, BT R0 245 MW 112

T EORNEET) EREE CEAINTND,

—J7. 2020 12 H 14 By 2T LD KE

FIFEET 1,309MW T, T%REED Y F—T~— 0 Th o 77, 2021 4212 CHP 4 O H J1H#E58, 2021
FEROv T EEE EROSIE T (100MW) (280, BEIMICERNT v A EOSREIIER
TEN, ABTEOMHOE LBz, #iERY F—7<~— (State Policy on Energy 2015-2030

(2 X AUIE 2023 O FARIT 10 %) Z#EFRF L TERAZ MR L T < TER B RVWIRILIZH D,

(2) FIEES) DL
as N7 AR AREEICRE KBS T 5,

At — R|Z L - T, Primary Control (Fx+Ff>~3

RN T U ADEAIKRT B R EGREIL, 20
7FEEE) | Secondary Control (2 57~30 73 F2fE) @

HiPH TS HHRE 2 22 & T 5, Primary Control K ¥ FUWFRBERE /I3 —AKITIZ, [BIEAHERIEE

WCRDEMENELEE TS,

Amplitude of load fluctuation [MW]

PAFIZ, BkFsE,

Power fluctuation increase
prospected to become the
issues by Renewable
A yd
Absorbed by iLhertnl Ecol}omic
characteristicdof load . ;
- Dispatching
or inertia of selherators COI‘IFOI
| Prisfary [
rControl e =1 |
1 . | Secondary
i o-fres Control |
20-30sec. 2-3 min. 10-20 min.

L: FAAERH)
X 5-23 BREFAEO a7 b

Rk A8 EE, SBEu, KJAMFHFE ] (Pulverizer with Invertor) @ 4 D

DEATIZHONT, B LT WL S IROEIEZ AN TRHEMI A THr LRz R,
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# 5-3 HEIROFERS O L& o

IR ROEFmAEH AL
BIKHE AR AN HKE BESS . ;
(Pulverizer with Inverter)
FFERE (RE) 200 [MW 200 [MW 200 |[MW 0 [MW
RAHADEHREE (RE) 6 |hrs 4 |hrs 3 |hrs 24 |hrs
BAXEER 1,200 |MWh/day 300 |MWh/day 600 |[MWh/day 0 [MWh/day
BFEIARX b High Medium-High Extra High| Low
EREBEME (v b) Negative 292 |GWh/year Negative Nuetral
e az=v b
BEAERED +200|MW £100|MW +200|MW +10 %|
BRI
Inretia, Inretia,
AR ISEEN Primary- Primary- Primary-Secondary Secondary
Secondary Secondary
BiEda~0A >80 b Large Large Small| Small
AR Long Long| Medium Short
FEHME Ry b) x O x A
BIXZEBOREN ©) ©) O A

©: Very Good, O: Good, /\: Fair, x: No Good

(HH gt - FRARED)

kg, FEMIL, BN U AR IDA I CE 5720 F o rOLE 2RI T 518
INTEOD, BAK (E13KE) E%E (ERWE) EoMTENaARNELD (Fy FTO
FEEHANTR2Y) 7o, CO2HIFICEIRT 5121%, Bz FHEE L-fE (HK) Bugl
D, ZTNOHHZREDOMABEDEDOT TRAVPLEL 2D,

—7 ., IKtAKIEEIL, FNAK, B LTHRELXTIRNDBH Y, HEAFEICK-
TIIOF X RBOFERENDLATHZ L1k D, IKMKKSRBIZFT REAL VD BLA
TR+ BFTROMAE DR THRET A MINS R DA RERS 508, SKREE, IF
KA HEE L bEEF T A NI A FORFICKRE KFT D70, HBIZEMEE L CTIXEAE
BIRARD 2 EIETE R, 7 BB DD OBUKE F/NRETE 5729, kit
KIFEBITHABREEAEE E DA R MI/NEL R A AHEMEIE S 5,

KIERTTRIES) D) EAZ2W T, CHP 4 Tl IR B IE I ik 2 R 72 5 2 B3 4
TE O, B Z R T o TWD T8] EOREITTIE. FEHIZ K > TTEMAEICHIKI 2 A
U5 AREMEDR 5, FEOFIRMEMMRIZIL, thOBVHEEHORF & OMAE b TRENIZE
BT HOMNERDDL EEZ LD,

(3) 1BV DHERS

KIPFEBNARGE S D AR R BB RRAR X, BRREO B o 2B A M L3 218 OMEFFICE
BRLTWD, LU, KAOFEEBIZBT 281 FRAB LN ORBREZRT,
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Ml : Mechanical inertial force
GF : Governor Free

= Steam heat inertial force
AFC: Automatic Frequency Control
DPC: Dispatching Power Control

N
wv

10

Load Changing Range (%load)

MH GF|  AFC | DPC |
Cycle of Load fluctuation

Power & Hear Supply System Configuration

(it : FHA D)
X 5-24 XKABEREES— N ORABEEELEL~DERR

KIVFEET T N TIIE A 7L DORE SIS TEB 2RI HHIENThn T\ b,
> EEROEERKRTH DR EHRITERAEE MDD E A L TRV, 1 BEYOERY oL E)

ZWIN L TWD,
> AR —EUIHE T AR EE T 5 X — U AT IRGOV)IEL 10 R L ~L D25 H)
ZWIN L TWA,

> RATHRETLHEK[TS LNV OEEZRINL TWD, £72, 255 L~V DRER
EINZOWTIEARA ZITHAG S DK R, kR, BREZE(LIE5Z L THIE L
T3,

—J7. KBOE#E, MARELREOFT R L DREBEIIIEEGEER TH D LITEMED 20,
eV, FEEREDFFOMMBIIEME N X D6, ¥ —E A3 (GOV) 13X 10 B L~ L il
T, BATHRARRIZEL D 5 53 LV ORI = BRI OE ) R EA L & MR
DI DICEE R R 2 RI-5Z L1k b,

[ElfiRFE R DOFREM & L CiE, KIREFT BABEST) bREROMBIEEEZ AT 50, R
DRI LZECDOT-DITIE, 26 ORGSR RERII NI RTH D,

Q) FtEFOT e =7 MR

2021 4 11 A 17 BiZT= 1B EWN® 2 F—T MOE 7> 5 # &5 3 % - 72 [Energy Sector Development
Policy, Future] £ ¥, 20202024 F¥ip 7o v = 7 N C, it o7ay=r e 774 F A%
BEL T 7Yy YA REAT 5 (BR, s, SE7ev=r Feat)
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#F 54 EfpiFo o= b

snY=s b EoHEY A (Billion MNT)
1 Ulaanbaatar Heating Sector Improvement Project Concessional Loan from the 116.8
World Bank
2 Ulaanbaatar District Heating Project EBRD Soft Loan 47.3
3 First Utility-Scale Energy Storage Project ADB Soft Loan 327.6
4 Choir-Sainshand 220 kV Transmission Line Project EBRD Soft Loan 180.0
5 Erdeneburen 90 MW Hydropower Project Concessional loan from China 818.0
95%, State Budget of
Mongolia 5%
(Hi# : Energy Sector Development Policy, Future, MOE, 2021)
K55 IrAF AR LTS IRV b
L o Thi
PAEY AN 4 R/ &S (Billion MNT)
1 Tavan Tolgoi 450 MW TPP and Related Infrastructure Erdenes Tavan Tolgoi LLC - 2,296.9
Development project 30%, Development Bank of
Mongolia - 70%
2 Amgalan TPP Expansion Project with 50 MW of Combined Development Bank Loan / 206.6
Heat and Power Generation State Budget
3 Erdeneburen-Myangad-Uliastai 220 kV OHTL and State Budget 300.0
Substation Construction Project
4 Project to Expand and Renovate the Third TPP in Stages by Russian Soft Loan 1,467.4
325 MW
5 Infrastructure of the Second TPP in Ulaanbaatar Foreign Soft Loan 307.8
Project to Build a 100 MW Gas Power Plant
6 Baganuur Power Plant Construction Project Concession Loan 1,808.0
7 Raspberry Power Plant Construction Project Private Sector 1,710.0

(Hi8h : Energy Sector Development Policy, Future, MOE, 2021)

Project to expand the capacity of TPP3 by

Amgalan thermal power plant with a 325 MW in stages / 1-75 MW, T1-250 MW /

combined heat and power generation of 50 MW
expansion project
g / State budget, Development Bank 206.6 billion MNT

L
Erdeneburen-Myangad-Uliastai 3 pa PN 4
220 kV OHL and substation . o o 1
construction prejee: b P s
/ State budget 300 billion MNT/ A o - N

/ Russian soft loan 1467.4 billion MNT /

100 MW gas power plant project based on the
infrastructure of the second thermal power
plant in Ulaanbaatar/ Government soft loan 307.8
billion MNT /

Tavan Tolgoi 450 MW thermal power plant,
related infrastructure projects
# Erdenes Tavan Tolgoi LLC - 30%, Development Bank of Mongolia -
70% Total 2269.9 billion MNT /

/ Private sector - 1710.0 billion MNT /

\‘ Booroljuut 300 MW power plant project

(Hi8h : Energy Sector Development Policy, Future, MOE, 2021)

5-25 E72EIR - XEEHE (2020-2024)
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(a) BKFEE

AN IER Y A R EEE A MRETHDLIN, —fKimE LTE

> HTRLCHEER ?é&bi@ém<w@w%ﬁ(L&%L<i?@ﬁﬂﬁﬁ%@%ﬁ)@ A
MIZHERBEMICHBEE LU,

> HTRORFESERN L, S ORERICHEET 2L E 2 U, =Btk & 7
PN A B3R e AR OBLANHEE LU,

> FEFEICRHOOHHLHIL TCOBRNEE L,

> ] EHTHE, BF=ARERBELTRILENRNWT—ARNHLDT, Bk A — R
EAETE DR EEEK AT A EHEATE LRSS (L TFORSH) , aZEEK
yz7A@m\na&_%ﬁ¢6%m%%ﬁﬁé & CHREEEA HIET 2720 /KRR
(Z AT % A 2B IR T & D1ED, L BKO EL B ORIV T THIERDOEIKIEE
k%ﬁb%ﬁﬁ%ﬁ%%%?%é%%%ﬁ?éo

Power System

Power Power
Command Command

AC Erccltatic

MTr
Current

Output Output C

P

Sys
==

o

B=E

:

Constant Speed System Adjustable Speed System

AR KD T AT LK eI L AR KB ORIERE R (f A=)
X 5-26 AIERHRBKS AT LADOWE

ML ECICEIRT DR EXM L. AERE VRN =D, EIC K DB AR 508 C
H5H, NDC oD 7 U o 7z ki, BkHE L HEMDOFMEIZOWTLLT DY FhAH
277,
> BEBEOBEBEDEN, 300MWIZEHLDT, ZOX v v 7E2EODLT-ODOEMNH 5 &
AN

> BKBEBIZX LEEDLERHY a2 A NPERKTHAEEMIIH 53, 1 M Lo Tix®
NE/NSLSTELHAMREMED H D, EENOFZIX. BKBED S EE XV FEEHAR
LANIZ 72 %

> EEMIEL, TOFEMD 10 FRE LIIFFCET, TOROPEELEZE L2 TUIR bk
VY,

NDC 7260 EHY TiE, BRI 7 0y =7 FOFHEIIHYE L TV RN E DRIE DR H - 723,

ADB 7% 2020 0> 5 45872 TA  (Supporting Renewable Energy Development) (21X, /KD /A & v
c7wv=2 k& LT, Kherlen-Choi (50 MW) DAX T 4 BNEENTND,
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ZOf, A F =%y FTHRET DL, Taeo7uy=7 bk v bLT,

# 5-6 GKRBIHE (¥ —x v MRR)

GaUA

i 2

R

Orkhon Pumped Hydro
Power Plant

(77 X—= kLo
¥ &% 320 km)

o
Units)
FM%ERE : 219 GWh

TSR 400 million USS

100 MW (25 MW x 4

= 2 — A% : Power Technology, Market
Data (2021.12.21)

https://www.power-
technology.com/marketdata/orkhon-hydro-

power-plant-mongolia/

(b) &
ADB OXIEIZ LY SOMW OFEBHEANED 5T\ D (2022 4 1 ARESR CTillEY)

aYxZ M, 44125 MW /160 MWh T > 72403, 80 MW /200 MWh | ffﬁémfu\é
(2021 =1 H) &
ST REAJERIZ K

- e

TAG/NT  ZADAEEEDNILR T 25E1213, Bk ERERICEE
HMOBERRLRRE 22D 9 D08, A% OHFT 3 IPP OEAEHRE TIX, B rHEEMNTHME
ROMHE I DT DR E T 2 AEEME L & 5,
EHIIEIKEE L Ry | YA M)ﬂt# Tl
WHHEIA Lo W & S Fll Sy

EH#

T, £EE -
H

(c) Frku K 7158
ROk TR EFTOFEIL, AR [Energy Sector Development Policy, Future | (24278 S 41T
WS, 7Yy R u%f‘;u_fﬁ%ii'{? L) OFEFERT & L Cid, Mankhan Uul (26 MW) | Chunluut
(15 MW). Mandal (20 MW). Orkhon-Tuul (10 MW)D 4 SO 7B = 7 F i3k %,
Bk 2K DAL, N OKAZHEE 1O THBICHMA T D720, TiROHME - [E~DBRE
e Eow B RE, BEMICED X5 L3056, WEENEY Z 20,

Ider river
Mehkhan Uu\ 26 MW HPP

Chuluut river

\ ume: 203 illion m3

i 5/ >
b

Baidrag river

Baidrag 8 MW HPP and

100 MW HPP

- Port length: 550 meters
Reservoir vol lume: 278 million m3

Khovd ri
Ulg\l 50 MW HPP
- Portler J[h 500 meters
 Reservor volume: 1074 YRRBEAES

8 MW HPP
Tuul river 4
Mandal 20 MW HPP

-Portlen: gn 800 meter:

- Reservoir volume: 422 nillion m3

490 meters
oir volume: 247 million m3

Baidrag river

Baidrag 11 MW HPP

- Port length: 600 meters

- Reservoir volume: 264 million m3

Orkhon-Tuul 10 MW HPP

- Port length: 400 meters

- Reservoir volume: 49.5 million m3 TOTAL
HPP capacity: 158 MW

Reservoir volume: 4.07 billion m3

(48 : Energy Sector Development Policy, Future, MOE, 2021)

5-27 Rr/KMUK A FEERTEEIALEX
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(d) = xrHERETH

NDC B H i &2 EiE T 2 0L DOFIR & LT, B fER FRCENFEE) O ORE
MR REMTHDZ EnHIT D,

AARIZEBITRANEETHY— AL LT, AdO#EY | [KEET VO TRERZFH L%
BT AT LNDH D, ZOK[GET M, A bOJEE & FEH S OFERME & i35 Z & T,
TRFREROREE R FIZ27203 %,

ZOTHENE, MBI iof%ﬁf’%%ﬁﬁék&)\ B A MNEAOMHEZLEE T LG5S H 503,
FPHIE DY A S ThiuX, [ JFFERRREECTRITES L9125,

:@ﬁi*(@ﬁ)%ﬁi%M%F%Jl@%ﬁ@ﬂﬁ%$%4bk%ﬁbfﬂ4m/%%
FhE LT BERDE W ST E DAL, R EZ T 5 e b BV D,
F1AT v HE %M%Tw@%%

> FEET—Z DO

> THlET Ao (ERT—2 %R TR EOm EEET)

> THIEE T AT LORE
F2AT v PRET AOEM

> TRIEFAOEM EUEHIM 12 » . PRIKER 72 REFEEE T, PHIRLE @ 1 KefHE,

FEREH 1 H 28]

> NDC & OfF#IA &R O

> IR 23030 D RTRE MR R
F3AT v NRORGE & RBA AT REVEMET

> TR R ORGER O B

> M OFEBERT A~ BB AT REME DM

> BIROHEE

(e) KIJATiHERE

FHE TN AN T2 K TSI FFE e £ DORIEE R AR IEE A EIR Cd H o R OEAJLKFERIZITZ
DEBEWINT D ENTEXDHEVIENND D,

AARTIX, KRB L 2B IR KREICREAET 2 BB ORFMTIL, KB EOH N EIET S
BT, fFrx (ANRESCKECHEE) BERFICHER N 2R EEE 752 LT, TED
RO Z< OF=RZFALTWD, Flonv I T v 7L LTOEKEEHIFMET D,

LLZ2 s, ARo@y 1) EHOKHEITEIBEIT> TWD T —ANRZ WD, ZF
HiIlZ & o T, FRARERICHIFIN T D AREMED B 5
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5.4.2 R DL EL

(1) EERFOM-
(a) )OO R IR

() EoE#EET CES (X, LAFIZRT X 9T ALHAICH 900 km, UB iz Hul & L TR
1,000 km OHEHET Y 712 220 kV B LN 110 kV OB TRER ST\ 5, 220kV EERR O
X, ZAVE Tt R —235E 0 L C X - FEMMAEIC L D &0 AC-300 & 9 B D 2 ERIEERRAS
fEH & CTuv%  (Hi# : ADB Technical Assistance Consultant’s Report/Mongolia: Strategy for Northeast
Asia Power System, February 2020)

FERHC L D & Z OXRBROFREBEMIIFITS0A THY | EEREIT286MVA L/2d, a7
& OEBSEARRIT 220kV BERTHNNVEBFTEHERINTND, FNANVEEBAITE LT X
N ZEFEATIE 220 kV 5B 2 FREER TEHR SN TWD, Tz, FANVEBHE T T 23— |
JVZSEERTIX 220 kV O 1 [BIFEER THEZI N TN D,

2T INDEAIIIZEL, Z0EEL— N EFIH ijt?‘r%;%'i'imf*&)é’) UB ﬁf\ﬁﬁ%éﬂf
W5, 110kV EEMROMFLIL, 220kV EEMFELE, i NI —235F i L7z EZFIC LD & AC-240
MEBEA S TS (i NEDO ] [HIZBIT52H TR kB AT A ﬁﬁﬁ@%m%
Ak, PR 314E2 A)

AC-240 OFFEERIL, FIEEHIITIEE TR L OEER ' FLE S TVRVAS, 220kV £
BEARICEH STV DIEERNOEHET 2 & EEROTFAEEIRIT 300 A BE B TEGFH
ICHEED &, 1R ERE) T, EEAFEILSTMVA L7225,

L 3M39HT LMH

\.

BHXAY

(H{HLERC AR — L ~— D EHT TEPSCO A1)

528 [ EoXEREN (Fi8)

EERT. AREHRENOSENEHRAZEET 208N TH Y . FRERIT—XIZEBBOM
BURENGRDO LN TS, EEMHROEBERRIL., FREBROMIC, EBHROA X T 2 AT
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£ o TR E D XEROWERINPFAET D, —MRANTITEER BRI E km BRETHIUL, &
BRDA L F 7 Z o ATRFE DEERA LV LIRS Gié%%ﬁﬁ%@ﬁ%<&é

LorL, ) EOKRERITED ’TaaFﬁ?ﬁ OREABNE COXEBEBRERNEL R, KEMR
OEERFUCET DA REEN H 5, EERIIRNDBNIRKIC L THEEBTLZ R TX 5,

s R @ﬁ@&ﬂ9M§@ﬁ@§%%%ﬁk&éo
V.V, sin
P =
X

%%”"%%ﬁwy{y5vu7yxﬁo49&m(13mmﬂnh NEDO : &) HIZBIT5E~T
RIEFE Y AT MM XD EINMEBRIACSETE AL 31 4 2 A THEMA STV A EREEIC HED N
=) L L *@DMV%%ﬁEUMV%%ﬁ@%%ﬁﬁﬁkﬁkmﬁ@%ﬁ%?ﬂﬂﬂﬁo

(&) ETHEAISN TS 220kV EERO AC-240 DFFEEFRN SR E D EBERREIT 286MVA
THY ., 286 MVA DES % 5B TE HEERA T 400km 1272 5, [FEEIC 110 kV BEFEHR T I8
FRAIE 500 km (2725, [ EO X D IZE LA KTHREN & FEHBHENL TV 55120,

o=
EEROHTREBI CTIL 72 EEBANR VR w 7 LR D58086 5,

—110kV 220kV
800

700
Z 600

500
= 400
& 300
R 200

100

0
50 100 150 200 250 300 350 400 450 500
EEIRER [km]

(Hit: T4
X 5-29 EBERA L F 7 ¥ R % 0.4Q/km(1.3mH/50Hz) & L7235A ORERR

s PRSIk ﬁ®4Vﬁ7&VXT%E¢5ﬁ BHAXY FU—=I 2K THL L, TH a)
VR T RO IZERD O RREME TIlX, EEHRCEEBIVFIEL, TR b)DA &7 5 AL
@4/&7&/x@&ﬁﬂ_ﬁménfmé BRSO EEHE TOEBRII TR )0z
RT XA H I B ADOGFHETI]ETE DBINPRESND Z &2 D, BN O THEMH

DEEEHIC 72 DA, EEREOA VX 7 2 RO EREL Y LERD D,
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W5 T AT OB TR AT
SN EEARA LR XERB ZEF2

a) EERY NT—27 DA A—
o XTIRA ZRA SRIBIRB B2

Vs (Odeg) X1 Xs1 X2 Xs2 V,.(6deg)

O e o[-0 0N o—/([[)-o
b) EEX Y N —7 OBREEEA A —

~ V.V, sin &

C Xy + Xs1 +Xpp + X

c) HiETE LENERD DM G K

P

(Hit: T4
X 5-30 |IE)OEEME COE L

(b) EIELH

BERIARNELS R I TEELB B RE L 25, EEROBLELE TR TRDHZ &
NTXD, EERAE L EEBHROANENCEASWEEBFERTELRE L LT OME Y B L=,
EEROA L E—F 2 A3 0.1 Qkm, A VX7 Z 2 A1%04Q(1.3mH/50Hz) & L7 (NEDO: [
EIZBT 2H T RIEEY AT MK DB MEERACTZE ER 31 4 2 A THEM STV 72k EfR
ERNCEED WD) BEIRORSE., BN, FEREENEL 2D LBERTRIIRE
Do ZAUX. BUIFEEM EREHEM DN T DL, BELABNRRE D, EEENEL
% £ 9 72 iR CO R R EREOBFITIERE N LI 5,

P-R+Q-X
Ves——- =
X

AV : BIEEN V: REEIE P ANE Q: EXESH
R: EEBHOA L E—F LA X: EBHROYVT 7 XA
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SMW 10MW 50MW 100MW —200MW
30%

20%

EETE

3 10%

0%
50 100 150 200 250 300
XEBIRER [km]

a) 220 kV EEMOEBRERE L EEK T E

—5MW 1omMw 50MW 70MW
30%

20%

BEETE

10%

0%
50 100 150 200 250 300
XEHRER [km]

b) 110 kV IEEM OIXEMR AR & EEE T H
(Hist: B
X 5-31 XEROAEWR (J120.98) LEBEEET=R

EAEOREZ ZRERIL, RUTRT L9 ICEERRIC IR E S DAV E S B EERDA &
75yxvm%én5 EThDH, ZD, EEMTHESNDIENE N AMET L X
BRI E ) M CEINXEBELEZ M2 5 Z LR TE D,
L%ﬁfLiﬂéﬁ@%ﬁ&ﬁr®%%iuTCm#iﬁ@ﬂVﬁﬁfkLTﬁEﬂTWéo
HRhES L7 F@%%i WL > TR, RRBHOBE LY KREWGEAICITBEIILE
LTW5 LS\, EEREHIE ?éﬁ%ﬁﬁ%ﬂ9éﬁé CCEIEZEET LN TE S, fh
7. KKEIOE Fi@¢é MEBICIIBIEIIALE L > TR Y, LEREZERT HAE
B ESETCHEELAREIET D Z kﬂf%ﬁwo_®Wﬁ%ﬁﬁ@%iim%%E®m%&Ek
2%,

Vs (0deg) i V, (8deg)

M——-o P

v,

Pmax

(Hgh - 3
X 5-321 XEH 1 AFET VRHED P-VI—T
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(c) i E T IE R

[ EOREBHRREIIANR L2 K 512 220 kV EEHRT 286 MVA, 110 kV EEHR T 57 MVA
ERESND, 2T b OEBESERMIC L2 FMEIT 245 MVA 925 345 MVA IZIER ST
WhH, BYT MBEAIILLEIE, 220kV EEBEHREAFIH L TENOREEMTHLD 73—
MUVETHXEIN TS, BT MO ET 245 MVA 13 220 kV EBROTRBID 286
MVA LI TH o723, #Hil-7232K%ET) 345 MVA % ERRE THEAT 5 & 220 kV EEBROFFEE
{)Iu%ﬁ B35 RREMEN B D,

DOEBEIFRGFGERICBN T, [EHEERMROE LT T UB NI S D Z L iden e

%K%ﬂéﬂ\%ﬁﬁﬁﬁ®$**ﬁmﬁmlﬁh)@k AT & 72 HEEMAFEAET D WHE
Mnd 5,

(2) XHWZE
(a) TSI FEHEG s

B O E BB L OIS RE ) & 10 B9 5 HiEIE, SERB L OEEEL— DA L F T B
A FFDVENS D0, Hil-/eaikE ﬁwH%®@u% IIEZROVERR 72 & DX R B EE L 72
Do Flo, ERETFEHPIERE ROV EIICH LWERLZHET LI bZEZ 6N, 20D
MR A ARARINIRR T 2121F, B~ A —T T e EORFHT X o THIEE 72 58 )% i B 5R 51
DLEL T D,

(b) EEEEXR

EIEABTEBERPENE 2 HET D5 LICERNT 22 s, BEAE R IX S E T
AT 2RMARET 22 EnF T oD, BNENZHGT oM E LT, K% E %@mﬁ

FEITOFEME B IGTIDO—2 L 72 578, FEH) O IEIRICH 5B EFT TOENE ) O IE
STATCOM R°v > 7 e f R a7 e EOMERMERM L L THEIT b b,

TEIEAEhRIR & U CHS S e EE N E S D L LU FICRT P-V I—7 DO L ) ITHRKE
ZMIXTZENAREE 20 R KENOEED LATDHZ L1225, ﬁﬁ ﬁ1$% 233
oD &T, mRENOEEN EFH L, NEEEBISELELSBAT LY . BEE T AR
BN D ORMENIIEENLETH D, BEICP-V I— 7%@U%@iiﬁkﬁﬁ%ﬁ%f
FHiEE LTI, REREREAECT I L1025,

Vs (0deg) XL (8deg)

A

EiER

v,
G O O P
Ve NSRS i

BERER

BERRE R

5 mmmsesa /7
wE Z
|
P

Prax (High : TR
X 5-331 2T 1 AR ETLVRE L BEIGEBYRB LEESDO P-VI—T
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@)ﬁ i 5 BRI R
AREEMROXRIL, EEROFERERL LT D2 k% Bl 7k B A AT H 2 L%
FTonsd, FEROTEEME BT 5 EMEA 2 HEL, EEROEBRT A X2 RELTH0, K
BTSN 2 DA DTMHEAERICT 52 L NEZXBND, “ﬁ@%ﬁ%%x%k%<¢éﬁ&
EEMROEENE 72 5 72 OBER OEBEEE OHTRC/E TR 2 N7 D ATRENMENR B 2

Z OMOMBARIEERORRIL, BEL— FEHOT Z &0, EEELEOK BIF. FEE2 0K
T DL Bl EEIOERNERME LT OND, IRHOXROEIL, Rt~ A ¥ —
7T U7 EOREFHT K o T IR B 1R M TR S LB L 72 b

@

() ') EA~OAF A o> ) Al At

(£ EOXEEREOREICRI L. VI Y27 KB AA— R 27 FEICSTTUTFO L E
D%ﬁbko:@5%Kﬁ&ﬁ®ﬁmﬁ%ﬁﬁﬁﬁ@5@i RS, M EEES.
TR A= A TOEEFH - R (GIT R GISIEH) | FEMARETH S,

# 57 £ E~OFRFENROME M T et

EBERMORE N AVEYS T WNVEYS X
B OREHEE | R~ A Z =TT AR DR ‘ﬁﬁk%ﬁ@@ﬂ
(EAS R D - BTEX AT AR AR R AR AR
B ETe) ﬁki@%ﬁ% TR
- RO MEER
. DTE g)i—%

IEIERR ORI it

vt AarT o ORE
AR AL PSS EWAE Y BENacD & « STATCOM D% (&
cvvratrAarT o ORE
. *Eﬁﬂﬂ@m%
B A 16 FE R T R +ﬁvx§ TT MR O IR | - A EEER O
EFEEREE DA TREL I D 3B
EESE A TR 2 Hil oo 42

5.4.3 R LEALROAIEICE T 555

(1) THEDT L INT o R EARFNT D Rk LB LR
(] EXRH=REALED LT, EIWEZHERT D720 DR ENR 25 C 2 LEHEN
ﬁfﬁbfné HT X OB AITEE DR TH D 2 1%L, RIEFEEENLET
EEFNPMBEE 2o TWD, £, B RBEEIEEILPCS #E 2 L TEIRMICER I
TW5H7e, B RRELEEPERRICEEZERSIND L EHRTOEENMET L, BE
RAKSIFEBITCK N IEBIOEILIC K EL X =T HRNND D,
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EAE AR ZTREAO—2I1%, BB EOHNWEEHTHL, ZOMNEBZEMT D
ﬁ%?: LT, FEMOBRESLE/KEENOEZR, KNWEEREITKNEEROH AT =7 I —
BREzfHT 52 LnEZLND,

% BRI EITIE S O FTMERATRE TH 273, FT RO O H B 6 L TiE
HEMNANTH D, BKFEETEEMO L I ICHBLHE LT ICYIVEZDL T ENTER
WS, FERFITIIH AT =7 ) —BRE 2 L TR X OLE 2 M S EEELB 2 HET D Z
LINTE D, HBEMIIF=X IPPRITHATLWREN L H Y . NIRRT (XEN) L oFHER
EOSTHLRETEO 2LV R D,

@)%E%ﬁﬁ THLRI D AN EA AR R 3R
EEBZFIXEZTH O —DDOFRRIL, BEROA L F 7 X ARRRE 72D, REMRICE

ﬁ#mhé ETREBMDA Y H 7 B ANTNE N 2R LEEE# 25| 232 L2 b,
D, EERIC L > THE SN D BB 2N G T 5 2 L TEEL# 2 UWETE 5,

B 2 G T o2 E L LT ISR T Ko, JfM =7 4, SVC, STATCOM, ¥ > 7
HTXS/T/%ﬂ*igﬂéo

2N FE I OIRZENEIT STATCOM Ay, o7 mFZ2ar7 %, STATCOM X 0 bl
B OISEMETS 203, BIRHOMELEL TR T DB ERFOZ LR TE b, BoX
B NESRFNER SN REOBE MR TR ORI K & LT, v rnFRrars o a2mAd
5 L CHEEAS BN OUEICHEIRTE 5,

* 5-8 EHEHAGEE L £ O R ©— F L5

S Sh.Cap SVC STATCOM SC
Faite il (A i
ML EE ) DL N/A Medium High Medium
e E ) O Medium Medium High Medium
2 4 Medium Medium High Medium
] E D
B2 EM D UE Medium Medium High Medium
BIELBOREM N/A Medium High Medium
BHRTA~DA 237 |
EAgER OHERS N/A N/A N/A Applicable
1B N/A N/A N/A Applicable

Sh.Cap: Shunt Capacitor (FAfHH = 7 )

SVC: Static VAR Compensator (FfHHEZ)EE /7 filifE 25 )
STATCOM: Static Synchronous Condenser (FfFY[EIE = > 7 > )
SC: Synchronous Condenser (|7 H#7HFE#%)

5.4.4 EHEaTE < SEMIBS 2047 - R

(1) Rfeatm
SAEEHENCRI L CTiE, SMW LA EDORE « A EHIINDC 23K FEEVFE L0 %
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NDC S HRfREAf L. MOE 2 ET 5, NPTG (B HEE & L CEALERXME20TA - BHEL TR

0. BRI B RFEFHE « BRAEEHEI 21T > TV D, NG CH - HERICL Db OIXYHFE
FHPNEMTE D, R BAROFHEIE NDC, B+ 2 2 D 7ok E B RO FH L NPTG 23 €€
NEMLTEY, K2 03@U7%Y — a2 HOTCRTRIT 21TV, R ZEE, BIELEMER ED
WIZHRE L7z ) X CRBi 2 SR T 5 Z ENEETH D,

(2) SifiEH
FHGEMAIZBWTIE, 7V v Fa— RIZERE - e EORERM, EFENBE SN T
WD EEEBHERFICBI LTI, LR DT o AMER . BRI OFTFEE(ITKIS T 2720 D
TR LB TH DD, BRI T RZFHIMKFT HE ZANKEL, %I LRHFTX
BIREANZ R T 22 H 7 > TR TR 2 G N AR5 Z L RNRETH 5,
2m1$12ﬂKuyT%%ﬁawﬁﬁﬂL@Mkﬁ&ﬁéﬂkﬁ\%ﬁ%mmbﬁwﬁ%f%
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DDSF-36C and DDS26D AMR
SYSTEM

Shenzhen Star of China
In collaboration with Instrument

\ implemented
b

HEAD AND SYSTEM

Supplier: Tushig Tsamkhag LLC
(ZPA Smart Energy of the Czech Republic
company representative)

T

—
sTAN

ETARINSTEUMENT

Supplier: GEOMEN GROUP LLC
{manufacturer: SHENZHEN, China)

DD5I666 AMR SYSTEM

Supplier: Upgrade LLC (China)
Chint Electrics Mongolian
Representative in)

CL7100 AMI SYSTEM

CLOU Electrics)
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Supporting Renewable Energy Development (TA) *1

Upscaling Renewable Energy Sector Project (Grant & Loan) *2

Smart Energy System for Mongolia (TA) *3

First Utility-Scale Energy Storage Project (Grant & Loan) *4

Fostering Expanded Regional Electricity and Gas Interconnection and Trade under the CAREC Energy Strategy 2030
(TA, Regional) *5

Y VYV VY

WB

Energy Master Plan (TA) *6

Second Energy Sector Project (Loan) *7

Ulaanbaatar Heating Sector Improvement Project (Loan) *8

Support for the Implementation of Renewable Energy Auctions in Mongolia (TA) *9
Sainshand Wind Project (Loan, Private) *10
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»  Choir-Sainshand 220 kV Transmission Line Project (Loan) *11
»  Ulaanbaatar Central Heating Supply Project (Loan) *12

LT, ADB OXIEN K HIEH T, SCADA/WAMS L& EMICFE S D Rk e bz BEam
WCZHE LT D, EBHERFHEICOWTIEIWB B, =T 7T 4 Tl o TeAY—T 5 VIRELY R
LTW3,

EBRD [T RICBT D RIFE, ZHICET 2 EERFLICL IR ETo T\ D, FER
M7 2 —DOHZXEE~OBEEERILSE D204 —7 ¥ a VHIEOEAZE HLIT> T 5,

72JICA DWW 7T v 7T LR
721 8HHi7ey=7 b

() PiFFsnd7 U 7w B

B4 EOR 41 BLOK 43 ICHZRGAILRICANT -2 Lo, Yakabdloxting 5
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Output 1 To deepen the understanding on system events caused by . ~ ~
greater integration of renewable energy

@ 9@

Output 2 To improve skills to adjust supply and demand and refine the T/N
system operation rules to cope with the power system
expansion and increased integration of renewable energy

@

Output 3 To improve the ability to carry out appropriate medium- and T/N ®.©. @
long-term system planning with a view to expanding renewable
energy installation

Output 4 To develop the ability to make appropriate relay arrangements T/N
in response to the expansion of transmission and substation
facilities

Q

Output 5 To enhance the ability to diagnose and carry out appropriate T/N ®‘ @
preventive maintenance for transmission and substation
facilities

Output 6 To standardize the practical procedures for applications for D/N @
renewable energy connection to the distribution network @

-~ -~

~ ~

Output 7 To gain a deeper understanding for introducing appropriate D/N @ @
smart technologies to facilitate the expansion of renewable ~ @

energy connection at the distribution level

T/N: Transmission Network (G&#t)
D/N: Distribution Network (Al7E

) HIINEZE
ikt 17y =7 SOMBEIILLTFO#EY TH D,
S 2 —/,3— K : MOE, ERC, NDC. NPTG. UBEDN
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BITREEL 1

The Kick-off Meeting of
“Data collection survey for
low carbonization/de-carbonization
and stabilization of power system”

Japan International Cooperation Agency (JICA)
January, 2021

Jnpan Imsmatisal Goapention Agancy

Jica’ Today’s Agenda

I. The outline of future cooperation on the energy sector
in Mongolia (JICA)

II. The implementation plan of the survey (The survey
mission)

[ll. Current status of the energy sector (Mongolian Side)

IV. Discussions & comments

jiea’  Structure of JICA’s cooperation on the energy sector

| Overall goal (sssumes | Stable, eco-friendly and
sustainable energy supply

Goal c;r] TC (8 others) |Developed system planning & operational
(assurmed) capacity and improved facilities

TC=Technikal Cooperation
B
Approaching the prioritized issues
(2021-24)

| Data collection survey | Analyzing current status
- |dentifying prioritized issues & proposing solutions (2020-21) )

12
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™)
Jiea Background
* Global Trend
¥ Low carbonization & de-carbonization aligned with Paris Agreement
* Mongolia
¥" Set the goal of 30% renewables on installed capacity basis by 2030
v But, lack of enough capacity of power system planning and operation
& aging or fragile generation facilities and T&D network etc...
= Unable to survive massive integration of renewables
(found through JICA's study in 2019)
v Submitted the first Nationally Determined Contribution (NDC) in 2019:
indicating actions planned on the energy sector (= the next page)
jica’ Mongolia’s NDC (Nov, 2019) | —
Mitigation Actions and Measures
on the Energy Sector
¥ Use of renewable energy sources
Hydro, Wind, Sclar and
Heat pumps for heating utilities
¥ |mproved efficiency of energy production [
+ Electricity & heat T&D grid losses e
« Internal use of CHPP
« Power plants wan1
« Heat supply !
etc. Lis
SUJ'EE U“FCC iRl Ldaciian frar FFRIINS
~ ]
jiea Main Contents of the Survey

(To be explained in detail later by the survey mission)
We will cover...

v" RE generation forecasting system

v’ Suitable measures to stabilize power system against RE integration
into grid

v Transmission & Distribution loss

v Efficient distribution network

v Efficient heat supply (CHP) & power plants

¥ Mitigation of unbalance between supply & demand etc.

= Wide range of field covered (from dispatch to distribution,
and heat supply (CHPY))

Jmpan imemational Coapetion AQency
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(Again) Structure of JICA's cooperation on the energy sector

| Overall goal (sssumea)

TC (& others)
Goal iassumed)

TC=Tachnical Conparatian

TC (& other)

| Data collection surVﬂl

Approaching the

(20

Stable, eco-friendly and
sustainable energy supply

Developed system planning & operational
capacity and improved facilities

1
ejprioritized issues

L~

Analxging current statu

Technical Cooperation

Goal (tentative):

To strengthen the capability of
energy-related organizations for
low-carbon and stable supply

Outputs (tentative):

Suitable measures against the
massive RE integration into power
system are developed

ii.  The capacity of system operation &
transmission is strengthened.

ii. The improvement plan of LVIMV &
DSM systemis developed for the
future development of a smart city

Japan imsmatioeal Caspamtion Agancy

Official Request from Mongolia

APFLICATION FORM FOR JAPAN'S TECHNICAL CO0F ERATION
L T of Esiry Dary 11 sonth Augus Yoar 2820
The Gevemment of tssglis, Mistiles of Excers
1 Teetieical Coeporation [T Tbe: “Frect for enasring srad impraviag fhe power
symern sabiliny”

4 Typeal the THD 85eket aaly one st

L Applesst

B Techa cal Cooparstian Preect | Techaical Cooserstion fix Develsemn Fassing
Sakrce and Tesima kagy Besmrch FUiswshin fr Susiaabis Develspm s (SATRETS]

o lndividud Expent = Indivickasd Training

8. Crateet Pelst {Implammting Ageacy]:_Minlsry ol Erargy

Ao jauu.lu.l.l!ﬂ.u_.ILlu_._t_“- L'J' isdrt,

rosewatls enengy In Mosgelin
Acoording

5 ol G solw
fia i 2017

Furthermore, the Rescwable Enerpy Low amcndad on June §, 2w allow (e Governmeat of

dnpan Imemational Goapeiion AGRncy

Cooperation Timeline

2022

2023

2024

Al 2020 2021
(Summer)
1 Needs Study
‘On-site
Interviews
2 ow Ca
survey(1yr)
- On-ineinterviews
- On-site survey (3 times)
- Invitation Program etc.

3 Technical Cooperation (TC) Project (Power System Stability etc.) (Tentative)

-

-

- =y Praparation Tor fhwe TC Project
Official request - Appraval of Jon. G, Ind Agrmt
fram GoM in Aug.

- Dateded Planning Sunvey

- Procurament of Consultant et

- Signing an "Record of Dicussions”

14

- Technical Transfer
- Training
- Equipment stc.

Jmpan Inematioral Coomeention AQency
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oy
Jiea Our requests for the survey
For better output, we need information/arrangement such as...
v Relevant policies & plans (power and heat development,
facility investment, smart city, energy master plan etc.)
v" Other donors’ activities
v" Right person assigned for each organization
.Sﬁj
Jica

Thank you.

Next: The Implementation Plan by the Survey Mission

Jnpan Imemational Coapeeniion Agancy
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BITREE 2

For Kick-off Meeting

Data Collection Survey for Low
Carbonization /De-carbonization
and Stabilization of Power
System

Implementation Plan

2020/12/1
JICA Survey Tearn

Table of Contents

1. Overview of the Survey
2. Current Situation of Mongol Power Sector

3. Supposed Issues in Further RE Enhancement
and Survey Points

4. Implementation Plan

1. Overview of the Survey

16
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Background of the Survey

RE Target in the First Period (2015-2023) : Government aims at increasing the ratio of
renewable energy (hereinafter, RE] to 20 % by 2023 on the facllity's power generation
capacity basis.

RE Target in the Second Period (2024-2030): Government aims at RE ratio to 30 % by
2030 by interconnecting regions with large-capadty transmission lines and
establishing a system incorporating an interactive Energy Management System,

Issues in Power Distribution: Aging, capacity shortage, electric power loss, and other
Issues have become problems. A smooth shift to the next generation smart grid is
expected by clarifying the RE connection rule, utilizing the Demand-side Management
System.

High Level System Operation Capability: It is required for a stable supply of
electricity In the future so that introduction of RE sources enhances. The
improvement of technical operation capacity and system adjustment capacity of
power generation facllities are also required.

Consideration of Countermeasures: Mongolla® government considers the use of
power storage systems and pumped storage power generation systems and the use of
international interconnection lines.

Outline of the Survey

1. Survey Name: Data Collection Survey for Low Carbon /
Diecarbonization and Stabilization of Power System in Mongolia

2. Client: JICA (Japan International Cooperation Agency)
3. Duration: 2020,/10-2021/9
4, Survey Team: TEPSCO and TEPCO in association with MON Energy

5. Objective of the Survey:

® Crasping current situation on RE introduction and identification of technical
and institutional issues to enhance low/decarbon technolegy in the power
sector,

® Proposing middle and long term cooperation program for enhancement of
RE and energy efficiency keeping/improving stabilization of power system.

# Considering countermeasures to tackle issues such as loss reduction
technology, distributed power sources, next generation distribution system
with EMS, etc.

2. Current Situation of Mongolia
Power Sector

17
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Power Supply and Forecasts

Demand Forecasts and Power Development Plan

Domastic Supply Genaration (GWh) MW, Capacity Base| BAL Case

Coal

nport [Russia)

Wi M3 M1 0I5 M6 M MAE a0le B MR Bete b bR FeD DS MDA RO RGNV MM B BN

-mu; ) - - = e T
Sourge: Mongolian Statistical Informatien Service Source: WE'S Energy Sector Master Plan, Feb 2020
+ In the past (2010-2019), high - In the BAU case, the demand
demand has been indicated at forecasts increase at 6.5 % /
8.5% year. year (WB's master plan).

« To fill the deficit, import from + According  to  the abowve

Russia covers the domestic scenario, the power demand
supply (occupying about 20 % can be basically covered by
in 2019). firm capacity such as CHF, Coal

P/S, and import,

Generation Operation (Case of CES)

Dualy 153 urve of Cantral power Gysierm, St Dec 2018
- gt

Wind

PN

i

Rut ISR IS IS O I A RS R |

B I T I T T T i
CHA - I TR R T IR Source: JICA's RE Survey (2019)
Daily Load Curve of CES in December

+  Power supply relies on import from Russia from 7 AM (morning) to 12
PM (night). The import may adjust a load fluctuation of the system.

+ From 12 PM (night) to 6 AM (morning), power demand decreases so
that UB No.4 TPP (703 MW) has some marginal capacity. It may adjust
the fluctuation of wind power generation using the marginal capacity.

Power Development Plan (Sample)

Fgiin NFF RN Travikham CTIF

i Dageumr TPP

Bl WPP WA MV puasssion Vlnambraatar -

Lstmen 1FF U810 ey CHI A0A1Y v

Wsiges [PP I CHPed ieA
i - - saeaise Clnmdgaas TPF
g - - SOENIW
T i -
i a0

/ Daymed CILF
[ 1MW bt

';.{...'..:n_r_,' .
o W =
i
T = hd

AMyssgad 107 N
(e (=
- ”
LA -

[ERTI LT
{ AL T

T P 3 C . -
—l B g R
— '. ! =4
W A 1.
\ = o K
Torgirl Wik = “-—-ﬂ-‘-‘v,c‘f.k.... iy
e "~
/// T — ]
P ——
Tavam Takgsi TFP
pregered EER L

+ RE and Coal P/S concentrates on CES.
+  Large Wind and PV plants will connect to the main transmissian ling

from UB to Tavan Tolgol (South).
Source: NCA's RE Survey (2013),
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Transmission System Map
(including Future Plan)

* This map is the case for enhancement of power trade with China.

Source: WE's Master Plan (2020)

3. Supposed Issues in Further RE
Enhancement

3.1 Balance between Demand and
Supply

19
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Mitigation of Unbalance between Demand and Supply

Pumped Hydro or Battery Energy Storage can be

utllized for energy shift. Generating operation
Power to secure capacity for

Dremand next day's pumping

3500 | Water purmping

operation to consume

3000 | excess power

Thermal power is minimized to level

which can procure necessary
minimum primary response

Agive Power [MW]

-3

g1 2 3 4 5 & 7 8B 9 1011 12 13 14 15 16 17 18 19 20 21 22 23

Tieni
{Age. 28, 2009 in TEPCD Symtom)

Dremand

Impart Hydro Therma! P Pumped-storage

Adjustment of Speed of Generation

* Invertor motor is
installed for
improvement of
adjustment
capacity of existing
coal power station.

* It can also lower
the minimum
operation level of
the coal power
generation.

RE Generation Forecasts and Reflection on
System Operation Planning

‘Weather information company TEPCOC:

Satellite satedite Data

w § Anably Solarirradiance

A data ELDAG /

" : v o PV forecast system
3 >l || % ’

-
|

Canversian ta

-\ Elucaric Poramr
. Ph’ Farscast data
.w'u-r"‘
Mumidical Waathes Convertto
Forecast Model locational Py
st ribation data // “Short-Tem 1

MatworkSenice Canter

ﬂ’ + BE Caparity

*‘u  fdress
o r of eath customer
H

|B50.0004+ data)

4 generation extimatienand ket
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3.2 Transmission System

Issues on Transmission System

Owerhead Line

L Lo
Reducksn @ 157 20

L Gy
Capaciy 2040

.

Increase Total Power Flow

HOOBNNICapacing 1 0B0M)
—_—

Congestion of Existing
Transmission System

Enlargement of Transmissian
And Substation Capacity

Synchronous Condenser
3 D °

ST * apnc. cona. L=
st
Sersrsior et e e

IS A W A MR (7 S48 B BE v

*  Casethatold turbine and generators are replaced by Sync. Condenser to supply reactive power

T

+ Case that Fly Wheel and Sync. Condenser to supply both active and reactive power
Source: MHFS
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STATCOM (Static Synchronous

Compensator)

e ETATCOM

i Vs FREE

Il s of bewt—

B HARE

N & kohiE
k

I”'. X1

Source: |EEJ

Control System with RE and Battery
for Isolated Area

Distribution Network Energy

Renewable
’FWIMUI"E!I.IW Hetwork Storage

---------------
an .

.......

rSupply Capacity
==t sAdpusting l:lg.clty for
n Fraquency Controd

Ganarator & Battery

Diesel generation will reduced by PV, Wind with short-term battery
Controlled by EMS,

3.3 Distribution System
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Voltage Control in Distribution

ket —
f— Cxpra #y ner B r— ' ey . AR
e = - 1 My m Ly Jivie Ivasm
L= My - W]
e =y

‘Vaitage ree and reverss posee o in downistresm

Ptk by renanbies
s

= TN Ty g P
1““--~_.=i

4

Automatic Voltage

Regulator Source: Toko Takaoka

4. Implementation Plan

Implementation Schedule (Image)

' Kick-aff Meeting, Workshop

rasp 4. Survey an

élltgatlar:;grg?gg Intreduction of Smart 7. Creation of Draft

71 City Technalogy and Repaorts
Distribution System

2. Confirmation of Power
[/ Heat Development Plan
and Transmisslon
Development Plan,

Operation

3. Survey on

Countermeasuras for
Enhancement of RE and

Analysis r
*

W5, TV Meeting, Remote
Site Survey, Interview
through Local Members

' Interim Report 1

5. Consultation for
Countermeasures for
Further Enhancement of
RE

W Draft Final Report

8. Explanation and
Consultation for Draft
Report and Finalization

W Final Report

%«

W5, TV Meeting

6. Consultation for New
Technical Assistance in
2021

v Interim Report 2

TV Meeting, Interview
Through Local Members
| Remate Work utilizing Lecal Members |

| Face to Face Mesting | N
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jiea’

Discussion Only

Summary
JICA’s Data Collection Survey

2021/12/6
JICA Survey Team

Outline of the Survey

1. Survey Mame: Data Collection Survey for Low Carbon /
Decarbonization and Stabilization of Power System in Mongolia

2. Client: JICA (Japan International Cooperation Agency)

3. Duration: 2020/10-2022/2

4. Survey Team: TEPSCO and TEPCO in association with MON Energy

5. Objective of the Survey:

L]

Grasping current situation on RE introduction and identification of technical
and institutional issues to enhance low/decarbon technology in the power
sector,

Propesing middle and long term cooperation program for enhancement of
RE and energy efficiency keeping/improving stabilization of power system.
Considering countermeasures to tackle issues such as loss reduction
technelogy, distributed power sources, next generation distribution system
with EMS, etc.

Expected Qutputs for the TC Project [/ [armision network

Output 1

Output 2

Output 3

Output &

Qutput 5

Dutput &

Qutput 7

OyfN: Distribution Network

Goal Category

Tao deepen the understandingon system events caused by TN
greater integration of renewable energy

To improve skills to adjust supply and demand and refine the T/N
system operation rules to cope with the power system expansion

and increased integration of renewable energy

To improve the abilityto carry out appropriate medium- and TN
lang-term system planning with a view to expandingrenewable

energy installation

To developthe ability to make appropriate relay arrangementsin - T/N
response to the expansion of transmission and substation

facilities

To enhance the ability to diagnose and carry out appropriate TN
preventive maintenance far transmission and substation facilities

Ta standardize the practical procedures for applications for DO/N
renewable energy connectionto the distribution network

To gain & deeper understanding for introducingappropriate D/N
smart technologies to facilitate the expansion of renewable

energy cannection at the distribution level
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Analysis of ——

Issues
(Transmission)

Analysis of
Issues
(Distribution)

Technical Issues in Transmission Network (1)

e_“" e Supposed Measures Current Situation m

Issue

WOC SCADAMEMS of NOC iz ta NOC haz a wish to enhanca thair  Assiitanca far
m be updated and functions. To reakee this, an enhancement of
‘I: "‘“"ﬁ"_"“'“_"::::: mlnﬁnmnd.nd assitance & necessane Upgrade functions of NDC after
:“’"I'm':':‘:‘;“"; of SCADA { EMS b now under raviewing the razulis of
" surveying by ADB. ADE=  survey  (Task
alocation & o ba

clarfiedh.
MOC,  NPTGL, WM Ic to bo arpaeded Dptical fber infrasinucturs and  Assktaeca far
Porarer Plants to the other mecessary WAMS  are swveying for enheecement of
slbes angansion supported by ADB functions of NDC after

ravssaing tha sults of

clardied)

WG Copacity of preventive It requested that WPTGC wishes  Amsistance for crestion
maitanance  plan  and b0 keow how to plan reecvatiors of  proper  prewantive
implemantation s f0 be  basad om certain indicstors and  meitenance ad
Improved. recirEmEnts, Implementation  based

o Endicatons.
RTEC WBecessary dingnosis tools Resesech = undersmy fo gan Review  of  necesary

o to bo ickenified for cupport for the purchaze of disgmesk ool and
support  of  preventive meamring tronzformer analyzer prices and  aastence
adntenance. equipment and  to  gain  fortraieg of diagnosis,

axgeriones I the traieieg of

diagnostic technigues  for B

aguipmant.
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Technical Issues in Transmission Network (2)
“m

WOC, Powse SCADAMEMS of NDC is to MDC & now planning to ckalop
L

Frogqu
functians fram NDC

WD, WPTGC

power du-qlu;-nml and
system planaing ieluding
wystem stability

D Insubiciersy of
plan  and e
protection relay

@ Insufficiency of faciity

iretall LFC function s that
MOC can automatically
control main FSs.

Capacity of WDC staff for
syetam amabsis ool is b
b improved and training
program s conducted by
WD Bzl for the Future.

Capacity igeovemant for
proper  relay  sstting
sccording o facities

updatos.

Enfancement of
wrasamission  capacity
irecluding the imgort, and
construction  of  hoeg
distanca trassmiszion Bew

frequency control facilties and

RTOG has Fanctions for wide area
simulaticn inchading contral aedl
relay, it abo expects to forecast
umstable stuation caused by WRE
fluctuation. To cewlsta such
sltustion, dispatching rick will be
radu

trainiing is baing axgkrad,

To secure stable system and
iencreasa RE infroduction, SCADA
5 1o b= upgraded. Cptical fier b
albso o be expanded.

wcurty tuning,

Freparation of ATDS and
trainieg  program  for
warious scenaro.

Assistanca for skl up for
relay setting o fine-
eomputation,
data processing
techrigques and neteork
sacurity, etc

Assistance for capability
for shwedation by ATDS
for proper dispatching
and  sewlstion by
systam planning
amsistance ol for
middla tarm  systam
plarning.

Technical Issues in Transmission Network (3)
I~ Ty T ey

.ur mquuw cantral in the
eountry

@ Large fluctastion of
power gereraton of VR

NDC

suificiency of vaityge

NOC, NFTGC

adjustmant sapacey and

Poswbility af canstraens JY

requiremant

stations whick can sdpet

tha fraquancy.
wiroduction of
fluctuation effects of VRE
gervration proparke.

watalation  of  prager
faclities  for  woltage

Hydro projoct (30 MW is maw
under comstruction o enhance
capacity and fraquancy cantnol
abiling

Inorease  of  Intercommection
cagacity to Aussia is ako one of
meazures o adjust tee frequency.
Using RTDS, fluctustion scenarics
and countermeaswres are io be
studied for systam stabiity,

SVL/STATCOM is baing curveyad
to itall for the end of long

‘WDEr irid operation nule
tacheical
"Elllullem!nl: for RE are
1o be establizhed for skl
up of dispacking abilite

When VRE gemeration suddenby
incraases, UB Moot plant cannat
be  adjusted  within self
operation's ability. Lo
somsdimas regest to reduce
generation to VRE operstors,

Mdeenification  of  RE
gereration effects for
Trespuarecy using system
plarwing ascitance tool

Irgrovannt wf
forecast ad
CountemRSUTE On
SyEtm oparstion using
RATOG smwalation,
s

RE
farezact
method and feedback
o thermal generation
opseation plan.

Technical Issues in Distribution Network (1)

WBDEN

Lk of rowiedgs
I ——
power donnedion e the

TThene is no application form

WEDEN
Far enawable pawer
mnection to the netwerk
ack af knowledgesble and
erigne M for renewable
connaction  ta  the

WBDEN

[ Theere are no intermal rules or
procadures in the cmpany far
renewable pewer connection

UHDEN

Supposed Measures

Improvement of  basic
sils  vohage  and
current managamant
tools  sysherms

Improvement of  hasic
kil In systam to control
the WRE zonnection

netwark
far Thare & & lack of knowkdge

u:dmluknl fraining. on

lnowladga and
saparienca i VAE
Support to cresta tha
recessary templabe form

Provision of  technology

to improws ke

Enowledge and =Xill= on
WRE ronmection

Suppert to provida useful
uidance and advice

Current Situ

Thers are no tools or sytems
to monitor the welaga and
curert of the  distrbtion
nebwnr,

Thers ar= no tools or systems
to contral tha af

Leaning basic skill sbout
distribstion managamant
spmbem icluding DS,
manitoring my=tem

Lsarrubascskl*u.l

the WRE gemwrator o the

and  experience  for  VRE

ta tha niabwark

No appliction fore has bean
developed for VRE commection

to tha etk ConeRCtion

Thers & a shotage of CrestionfRevise  useful
ks and guidance  for  WRE

experienced  staff  for  WRE

ronmechion.

Thare are no Saernal rules or CreationfRovise  usaful

procedures i the company for - guidance for VRE

WRE connacsion corerction

system Wcluding  DAS,
manitoring system
Organiza

training o knowledge
and aaparencs i VRE
conwction

Aasistance for creation of
application form for VRE
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Technical Issues in Distribution Network (2)

Lack al knowiedge and
#xperience in smart mater

™ | supposed Measures

mgrovament  of  basic
knowledge and skille such
s smart maters, DAS, DMS

Orgarimtion of @ workshog
o determing the techeical
spacifications  of  smam
e

Qrganimtion of  training
saminars on the wsa of
smant devices and quality
aamrance

Current Situation

It & difficul to process, repert,
partially and fully ansbze the
collectid data dus to collactad in
particulzr formats cbtained from
different systems.

The ability to determing the
technical characteristics of smart
devicas noads to ba imprewad.

Mo tralning seminars on the use
of seaet dovicas aed quality
azsurance Fuve been organized

Seaps Tertative)

Laaning  basic <kl
aboatt smart meters,

oMs,
alacommunication
way.

Orgarize @ workshon
related  to smaet
oo

Qrganize o workshop
ralated  to st
dervine.
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7.NDC & OHE#HEAT HEWFH I =7 MBET L)

1.

HEF 2021412 H6 H (H)  13:00~15:00 (&> = /L)

2. BT NDC &= & A2 742 (Zoom £if)
3. BN NDC
JICA A5
A

4. i

< B>
Bl SCADA v A7 A% 2005 F\ERRHGE, A7V —r =X 3Ny 7 T4 FUT, A
AT = IR TR IR,
BiRF A (13 FFE) OFFEIT 1,1A0MW, 5 B 7 /38— FLA 810MW, /L7 R b
S NN DY 156 MW, 45 113 CP4 78 688 MW, CP3 78 154 MW, B 11 3 il &Ait
T 48 MW, PV (X 7MW~20 MW THEFT, sl =ITE ) 155MW, PVIOMW,
FINEE > AR () O 78, BEIFREO 8HIOFFHL R R TE D, BIEMR
Wy T R (R 1 220kV, FE  130kV, JKf :35kV, F : 6kV),
S L— 2 OEEIT 12 A0 2 2285 ], NDC 13 MOE & E D 4, 5B5IZH Y AR
IXHLE 160 44 FLHE,
WAMS %2019 FITEA L, Aid, EE, Eit/g & O OT —Z ZIUE LR G
FrZFIH LT\ b, SCADA T—X 34> 74 VEARA,
BEBINC Sy 7T v T PlEER (1997 4F) Zi%iE, NDC 3Bk CRRZFTH
L TRV, T NDC 5% D 723D O 12 B U CREPRIE A0 iXFTH72 & DFRA[ 215 C
W5,

<UHIE 7 v N it >

(NDC)
ZD6HIZE, NDCIFFREICE L, 4 v T4 » TIHMAH, MEsattsn, Fx il
FRIGHROMRMUE, ERHER R EW N L TE T,
F 2 ANTIE 1990 FARD = o T OB Ok LWIFIZ ) /0 BFIC 1T 2 A A JICA O
IEIEH L TR Y, ABIOREARE, COVID IZ L D8 Ly IRIIZIS T 2 i /112K
HT D,
(JICA)

FUANDEFHAIES LT20304(C REEI30%3FT B S B O # 71D T
B 2R, MERPED HSNDH D EE XD, W72y =2 NI IJICA ©
MAAF—LD I LEMip A7 a7 N THY, ZHUIENMbR S 2@ L CHEE
EERT D H D,
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TuYx s METHEFEL B LTZEEBES LTREEROILK, 7ry=2 FOH
fE& LT, RE BHETRICKHSTE D K9 Rfarl, RHSEMANIMEICITOND Z L&
L7,

Iuvx=y NAEEROTZDOT 7 N7y M LT THARE L7z, NDC IZBRT S
tH? & LC, ORE BFREIRIZKS L7 RSSO /2E, @RHFALK - RE B
RIS T & DFHEM - ZHUEM L —/L 0 RIE L & xS ok, @RE BRI
RS Lo @bl 72 RIIRFEIE ORE ., BNEEIND,

<E5E: HAMN S NDC ~DE R >
RFERTENIZ VT, NDC & NPTG D& EI3HIZED K 51272 > T 5753, Grid Code T
IX NDC 23 FS #5235 B OFL#iA & 5 23, 5HEl 1L NDC NPTG R HMER T 5 D0,
—EAOTRIEHREZ NDC BEDT- BT, SMW LLEORTE ., 55 Riax i
NDC 23EHE %, & D24t MOE IZEFE 2 #2H L TH 5 MW LU EToHh L NDC
OFEAf, AGEASLEE, NDC OFHHifE R % MOE (242 L. MOE N FHE /T 5,
INEBERE T IMW LI 1| HEEOEAITYHAICTEBTE, 5MW LL
T EFEEFEED VD EE1X MOE BNLET 5,
T, F /3% STATCOM 7 ¥ O fiatE H NDC 23,
—EE, BEHIEERHILTXCNDC THRF 25,

Ik
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8. NPTG & DR AE BB/ = MCET58)

1. BEF 2021412 H 7 H (k) 14:20~15:30 (B AEERH)
2. BT NPTG &= & A+ 742 (Zoom &%)

3. BN NPTG
JICA
A
4. i

1) WEIE T = OB (JICA)
2)  EhafRi O (JICA)
3) BEULE
(NPTG)
® JICA ODFENEIZHOWTIIAM L7z, NPTG % Working Group (ZFEMAYIC SN &
HTCWEEXT20,
® RAREHHEIGESI DA E7p &L \Wo o RIS K D RIBOVNEOHHMEE L TV
HEH BT,
(JICA)
® KEILT-, BB D R T —~ v R h BT A0 B, R, S E TR
T CED T, AREDLS>THRILEIICETTEDL L), v=aT AR ED
ZRCELEHT D, MEORE, SO, EEENBEREASDE TRV Mo
DRFE, SHEELTCHELZTEMhoTz,
(FHARH)
® NDC & NPTG IFEH 6 &R OREZHY LTV D D) NDC 22 51%, 5 MW
PLE® L<IiE2 2Ll EOJEEREICEE T 2 1XEF L NDC, £ LSMNEI NPTG &
EiAYN
(NPTG)
® NPTG /L 81 OEEH & Fi>TWT, ZDIH HD 17 1L NDC 75 DI TEN TV
L0, BAEITAFILNPTG Th D, 2D LK D 72 FE2 6 BFGHEIL NDC & NPTG
W7 CHEML TS,
o ERHIAMEOSMEMEFT DL ENTHLN, EOBREBEL TNWDLDMN, 7 ¥
— & L TLMEDRIERDRNOTEH LW E LR,

(JICA)
o IHEOBNMITAREZRMR Y CRIEE AR,
(NPTG)

® WHESINE DMV (RS, WHEMIR ., AR &) 2 oW T 45 %%
L72uy,
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(JICA)
o LS#HOfNE LT, Yry=Z FOBIBETIZ RD ~DOH A & BHAM =
IWEDHKITFRHE BT IEDINENDD, D%, Yur=y FEEL, U1
D 3 7 H B EM CEME & BRI R B 2550 D T,

(NPTG)
® JCC DA /N—XTENDRD DD,
(JiIcA)
o JLRANIZIIBHEMNOBH L THH 9, SRHEMELNELTHEDRN D NEE K
LTV &m0y,

LIk
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9. UBEDN L OHEHRAET (BB HT e =s MNZETIEE)

1.

A 2021412 H7 B 11:30~12 : 30 (H AHER)

2. #FT UBDEN 2% & A2 74 (Zoom &)
3. BN UBDEN
JICA A5
A A
4. i
(JICA)
FHTONEB IS HOFHREIZOWTHH, Zo7ry=7 MIETOENICH
bHHEETH Y, NDC, NPTGC, MOE, UBEDN Offi ERC IZHZW L TH 5 ) TiE, b
MEHEEE LCEHTREADIERT, 7uay =7 b HEEE USRI O R - 8 A
DO EEHEEL TS,
FLEEIC R L ClI =R BIRER OBRO TR E 5L o T D, ETRNRA—H
V7R, BEMLY AT AEAOBEIGHE, FEIE IR OUE LR CEE T —E20m L
IR HNE B 2TV D,
FERARFNZ OV TR, BEREKETH D ICC 23 H BiF, 2 [ 4FEOEY T PI O
PR, FHEAGE, RO 2K 5, MBI U Z8— ~ HE, JICA (F
BErate) . v IVBNEE T Th 5, Director [ LT RV X —4 O FEEE(ZBREV
5T E,
<E %t : UBEDN 7> 5 O R >

(H 7" a O EhEIR)

Ehil X oo B2 AL 2
I =V EBATHLEXTRE LY, 0% JICA T2 IAVEEATE Record of
discussion {24 L., F1 D 3~4 » A CEMAFENIRET S,

(H 71 ONE)

ED LI BIHEL 722002 AR TOWHESLHEMLR EONEIZH L D02
SHHZNZHH ML, HEZITY, BARICBT2HELH D, LV RILDF % H
ARIZFEOT DR AT & AU DWW TUEEMER Z L 6 THHE A FEli L T D IRE S
%o ZTHHTONHE TIXEBLAR—ZDRMEZ AV L7z 0y,

F7-1Z Lab ORRIEIZ OV TONFZBI LTV, S I3E8EMNICH 5 Lab & BEIRO Lab
N HPEMITE . EREEBEDAX L ZH TN EEZTND, 7 —T LB lre%
JEZROBERERER 7 £ FRNHM OB T2 Y — LV OHE A H T 5, TEhIL
o VOFIZEONEEBERE L TWHILTE LYY,

SI =y VINET 2 SR LT, BRI E S T AT, WERCHRSE TR LY, =
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— XL LTI CX 50, EEEZENT MRS 5, JICA OMERNHE L WS FH
ELHLOT, BlEBmosE Ly

LUk
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10. ERC ¢ DR AE (EHH7ed s MCBET85)

1. B B 2021412 H 8 B (K)  10:00~11:30 (H AKEH])
2. % B ERC £i5%E & Fv 74 (Zoom &)
3. BN ERC
JICA KEB, € F/NVFHHFT
A
N

1) H AR DA

o HIADPKEHBAINTLS D&, ZHE T RICHBIBEOEENTIEZEIZ /> TL
Do WHIBANH 70y =7 FRZOBHIINETDH EEZTND,

o AARBUNE L TIMEHTREE, = RtBEEIZOWTHHOR IS ETWE&zn g
EZTN5D,

o HFuHEEZEHTHICHTY . 2D PDM TIE3~5 FE# O 4 B L T HiE
REZATV, R, BRZREBF LTS L TV D, B rOREEALEE 2T
BHRMOFZEHMEZ R LS D700 a L R—3x e LTET2OH 5D,

e JICA L LTIE. GC BEDRRE, E=% VU 7 DAL DOV T ERC L##EL T
WE 720, REEEROZINVEE [ ES D MENRH D DT, Activities IZH D L 91T
BLEA P O BTV TZ U,

s HIIREEREHOILDOOAL LT T HLHUETHY EMS EREETHDH A, BLERK
OFFEE R EH KFERDO T, DMS OIEY 7, hRERGET 5 Z LIchbE, Av—
FNA—=ZEZBANLTHDLHEBINRH L EHELOT, ZNOHEREIGERT 27200
EERDIE D FHIZOWTHRFL BEL TV E Tz,

o JICA TITATHEZE LRI, EHEM OFLHIBERI M o - £ m Ricmid 7z
WHE S FEfE L TWD DT, FOSBMNZIZE 20,

2) 5t (FEIZ ERC 2B OERIC B AMAEE)

e BV TIE 2030 FICHTREAR 30 % WO EWVEEEZBITTRBY, HER
HAEBED 18 %IXHT R > TWD, o, BHITFEDO L — T ZNRRENE WS K
B DD, FIZITENZIE =T KD S %DHrENIFELWVIRRTH D, B %
7 BRI RN T D TRSOHIN 2 B 5 1,

— BATEPMERORHHF O RHIEITE L VRETH S, BARATHE CRIE
WEETWD, RRE LTIEEM, BKBEEOENENEZ LN PKE &
RF S MEL L 22 %, EEIZIX, —EORN T TIEHF=ROENIH 2T 5 2 &
Z HARDEMITFIA LTV 5, FEMOEH BT #0123 230> 5 i T Ok
RE, BRENEE LB 2D,
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o /MBS RGN TE 5 (FEEMIL 20kW £ THHE AlRE) IEENTE T
FND, FELWEETRVIRI TH D, 5% E D W oloxiRa T~ &, FHafk
IXE DT REN, T HPHEIIAFRIZE END D,

— UBEDN [AiJ VR — MIEEND EBZD,

e UBEDN OFBEHEFEIL 1 % TH D2, AAD 6 HFINTEFX TH D, %D UBEDN D
EMITE< o TRBY, Av—F RV AL RV AT A (SMS) HEAIN TV
VW, F7o. BAAREEIC DSM 2EA L CHREZOFEHAEZHIRT 2B E LA/ L
TWARWHNRTHH0, HOEDBERICONTIZE I EZ DD,

—  JfE7 T UBEDN IZILRRAFERRM 232 < . B rBE ORI « EBEE THUEEN
MELEER D, REETIE, FTHT RGOSR ORI .
HAFOEEHIE, A~— A= 2T LOERDIEELRHT D,

— DSMIZDOWTIE, 1990 FRICHAATS TOU # V 7% — iR FREIZEA L2
V. KRAFTRER L TR ZERNRERE LT, FaEarEo it )fiR 2
19 2 L AR E LB EETT - C& T2, FANCHEERE Lo L L
BHIREREZAT O Z DR A MR b B2 D,

3) A

o JICA TITHIHIBERAM T OMERIHE S AR TIM L TWD DT, FOSME G
W E &0, RIENE 2022 45 12 A 2023 4E 1 AD XA I v 7 L7 Bn, wEE
i LT D DO TRRET S L7z,

Uk
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11. UBEDN & OHEHEAE (7 4+ 2 —23)

1. B K 202112 4 9 A 11:20~17:20 (A AKFH)
2. % B * 74 (Zoom i)
3. BnE

UBEDN

A A

4. % =
4.1 H 3B (11:20~12:00)
Bt~ = o 7 VEOF
> 2020 FlZ= R F—RKE LY HESNTARERFERIZEAT 2 — A3 b 5, £72,
MOE Fox=x ¥ —H#ifilZEE2 (ERC) IZXDREMEDO/L—LR3H Y | IERER
RIXEHIN-ood 5, Litt ¥ —O#kiKZE %517, UBEDN & LTS5 {ffoh:
AR AEHLIEEZATH D,
B B BT 5 2 TR
> HIFEEE DS UBEDN ~FT R O K IE
< BIED UBEDN (T RIS 2 A F VL EZFFOMBE N W WD,
AERRET RLX—F v a k& — (NREC) (2, BUE~OYERL, BEES
BiIE%OBEEIC DWW T TF = v 7 2 RFEL TV D, B ¥ —DF = v 7 G4
(Z UBEDN & L CTARZH LT D,
> UBEDN & NREC (T X % = 3 $55¢ n] 5 O Witk
< NREC ~ERHERKAEZ AT 2 720 DO 7 4 —~ v MIBUR TIHERT 20, Washs
FITHEFERIIR L, ZNERIE L TRRE 2 ED TV D, HEE T &I
i L7,
> EIE, AREICLDFIEOE - BURIEe L
< =HH 380V, HUH 220V OIRE L~V R HHE R G H DAY, 6kV, 10kV L
L DG E T ETE R0,
<> 35kV LLEORHGERIZ OV T MOE, NDC, ERC OEAGRNME L 725728
UBEDN (X80 57220,
> PEeEATREA R (2020 FE V¥ — KR
> fEAN:20kW ET
> BN BHIRED 0% ET
> B REERREOBEFE Y v RO B ORG
< UBEDN Ti%, HERDOIKEEREZ LTI 2 & BEBBOMRIC L & F
STEY ., BHADA /37 MEFHE TERIS TE TH2RWY,
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> U H—~DOEFEEH

<>

UBEDN 75 NREC ~DOZEFEE H O AT 7203, HEEE 5 NREC ~D
NI H Y,

> UBEDN (2 X2 HAFHET RV —EATIE

<>

BHFENELEINML THNDO T, FHERERIIEBITOF R & LB L
TW5b, FEFRET LI —3H _a%%ﬁtbf&gbf&@éﬁézk
IXFEFFRIWEZ ERnZn,

42 A<=—hA—% (SM) (14:00~15:20)
BEIZEA SN TWVWA SM VAT AORIE S, iR

>

AT KB T AENAREDER DD 7ot b e fioTHLY, &
Y ET 4 FEOVAT LAEEAN L, WIS KRV BEREENEAE
L7

<>

<>

<>

RS485 5= :

® HUH 220V EEMHTRALN, Fr—7 AN, EEL-v+s2 L
THEEICEENE U,
> %ﬁn‘%ﬁl MR T DR (B r — 7L, i) & oRfiss) (2.

FEWERNCr—T NV EATEOFEF L H T,

RF 573 :

® M 220V (EFEH TRATLN, FFAIDBRETH o721 | EEGME5E D K
FHBIZ A LT <P o Tz,

PLC+RS485 5= :

o [FHEENFEWVHRIOEIBREMA L7-E\0 ) RS485 LW BT, &
T LATREAENAETT,

35kV XN OZET H72HD SM

@ FrapAv—habBhR=—(V—FT L) #HALT, #EHE3G,
4G El#, RS485 I L, #5pidfE < RVl Th -7z,

1E7> PLC BRI N8 5,

WA L7 SM A—H

o HE3M, Fxal1ttoit44D SM EZHEA LR, ZOHTIEF =D
GM&%*Aﬁﬁgm%ﬁsw RE A TIEHEO Chint 2RV,
ZELTWDIEH, 7—FXEHE

W%T B L L CiL, =F\%ﬁ\mm\ﬁ%%ﬁ\ﬁ%% LAY M

W (SM B ™ —PBL, A ESE) SnH D, P "EROBEN ST RT

DF —H ARIF L, 25D TIHRVIRITH 5, BUEIL, EBE, B, ¥

U 7DD kWh D&IEH > TV D,
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® T HEEMEIEIL 15 0 1 BITH DA, EIBEE X —A"EREHNO
DT, TR TR 1T H A 1R EEETLTHEH LTV,
SM DRG]
> PRI AMEIOE AT E Th 5 D REIIARE
> BERE S TWDHDIX 1 TEFO SMEAT, THIEEXFA THD, VT3 —
MV DTFNHE N EDRIGE T, 4 DD7 4 —H—ZFLITHEAT D (7T N
— R~V FAVHIKIZIE 15 T U7 o= L ARTIT 40 TS D),
< WBfEIZPLC AT, MDMS ZE AT 5, AT AF ¥ /37 (138 T4 T
HAHMN, THELTEHELTWD,
> SMITRD HHERE CBFHE I HE 5 mhis 1k, @A R OMIC)
> EMEEREIC X D IEEERE A B L TV B, HOBREIC W TR R D
T, T R ZAZTAE -0,
> THERT AT AZAMR ZEALTHEBN H LI MDMS ZE A L7V,
MDMS OfEERIZHERERAMEH L TWD b DEZDEEM > TWNHLEIT DT,
ZHUZDONWTHT RS RETHE 20,
SM &3 f vy b CEHATLEEOT Y THEMEHCHET 5 2 &
> ZHETHHRLARN LR TE e, B bH THAEEZHR - HIETE 5 L~L
FTARAXFALT v LIV,
> VAT ARROREIEEKD 720,
® 40 JHFD SM EAIZ[ANT . FERIIC & XA U L5 72— 331
A, MDMS IS D fRT
S EBEHEZEEL, WThRE ISy vy T T 50, o, RENITIEEN
WK AR LIMAINTE DI HIC Lz,
UBEDN N CTDA~— 7' U v Fi§fH
> - SNTAEE TRV, SM OEAIC I VA ZREENH VL LS, Filx
X FENE®R EF, TAEOMARE) ZINE L, hoFEEZITLERT —
A EEDETHRIL oI TE DRV L7, 72, BRI AREIIX, SM
I &K > THZRERRROHE, ST — 2 ORBAATREIC R D LD,
SM J{E 5 1L DR
> SM b arvky hLb—XETEHARORK PLC FX), 2By FL—2015
EiiE, BEFEEE—ERERETL 77 A=A U F =Ry I —E R
B — 2%,

4.3 BEEEHEME (16:00~17:20)
HIAED DAS D AT LR « 3B 515
> WEENLASEITT T, 7EFTD 6kV S/SICRM6 (=) A F—HRMU) FoD
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DAS ZEAL TS EZATHD, RFITHFMHMT, V—THE 2> TW\5D,
> BUIfEIL., TV T LDA A M—)b, BIHEIROTIE . ~ =2 T VI A T o T
BY, EBROIE S TWORITH D, A—IHHEITEZERE I TR,
> ETEEMNTIRE T, B - BRSSO BARERIEL T 7 7T ATk
0 AHB CHEEXE A RIS oA AT 2,
> BRI L TWA Y 7 a—YERL, FHOSOUVEELIZAENTH D03, HiR
TS EZH L TR T > CWA 7D, WHhIREHEITH Y, 5847 DAS L3S
R IRV,
> DAS & SCADA D& « BELSY T
< DAS IIFEMEREN v 77 MbEINTEY ., BEHIMEI AT A TH D,
BT 6kV DAHE AR Th 505, FERAVITIZ 10kV HEATETH D,
<& SCADA [TE[REM, =4V v 7 &7\, REIS U THESZ ML, FEY)
BaEMT 5, EIC35kV AT TH D (BEERIL 6kV,10kV b FEhE) .
> DAS Oz
$ BT AROEHEFEEEBRTNEHEHA L T D,
DAS D4 % D JEBA G
> BAE®ZTHY, BRA TRV, SRBREBOULERS D LEZTND,
DAS #EAIZ LY s 50 %
> AUy MILEMEOESL AFERFOEIRRRERNE, 7« ANy FoORhERm L 7
—HZDYTIVEALLET=FZ Y TRETHD,
S X R TE £ 0 SR R T
> FEUNRREER, e B ATH L ETITELETE VRN, T — T VRS A B
BT 257 RF—2 0L TND,
BRI SN TV L IREY L—
> 50, 50N, 81 TH 5D,
EEFM~DY L —&E
> EAFTAE D SIS (BEN-BIEH) (213 L—id/e <, b a— X LUREERECH
%, UBEDN FTA D S/S 121XV L—ndH v, FHEHRHEZTT-> T 5,
U7 u—YaiRiEd HERO S
> WET3G, 4G ZHWTWDR, BENENTHEA D ENRWEOREN S 5,
BEEFEZ~OxhE BHAERE R D7 D ORI 228 %5 08 A4 )
> E-REE T Y (RBEEOEER) LW IO bORH D, 1EFRTRL, 2 H
MCHAEE LTV D, o, 74 —BEAREREFO PHERLR T 5% L - T
W5, BEMRAMEROBIT, —FBRRZRISEKLTLIICL TN,

43



E 2 ANVEEIRMOK - BIRFEL & LZERD T D OIFHRINEE - MERBRA
T A FI - LFR— NI

5. UBEDN HH/&EFE 5 b 0EHEHE

Q: ROV Vo —FELAEBTHE > TND Z LIZHOWTEMBH 7203, H
ATIHEEHBE L TERAL TS ERRH LD,

A: BARTIE, Rz HEAZ A CUVEEL, B2 Ba B L CRAXICEET

HEIIRIVAT NI TR, U7 ua—W L3RR 5 RA L v 5 A B
LTW5,
Yrzu—4% (v 78 A=A 70 7H) (380 REAINTWD, UIVEEL
IZHENTH DA, )71 dispatch TITH> TWAHDO T, Zih HEE TXhux vt
EZTWD, 80 5D H B, 10kV S 60 5. 6kV AIA 4 &, 35kV AR 15 AliE &
L5,

LUk
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12.NDC ¢ DEEAE (7 +1r—2F)

1. B K 2021 4E 12 A 10 B 11:00~12:50 (HAHER])
2. 3 FF A T4 (Zoom i)
3. BnE

NDC

A A

4. % ¥ (N:NDC. J: &)

<RTDS >

® RTDS OHHEIZ DWW TIIRTENFIZIRE > TWRWA, NTPG D b BMELERH Y |
BRI THHEZAT S KO FET 2O TITH 2B L0,

® RTDS DOF%{E A ~2— A TFEfE L TV DD,
SRR DR N EE S,

< P T B >

o Wt EEAEEZWINT SRS L LT, BESS, TPP4 OFF# ), Brkith=k )
REBEHTED EEZ LN,
SFEIIZENLTH D, ADB T 80 MW (200 MWh=80 MWx2.5 hrs) ® BESS % X & L
I OFHRNIE 3 5 5

<EMtRG >

o EtG Y NDC BWEH L TV 50,
=NDC 23FHE, FE L TWD,

o HHEIEPHITAE), FEEHIK - FEIT),
ST UN—= L ANy AT Ry SO 3T, BE EINTFRFICEE - e S
NTEY, NDC [TV B OMFEFHE, o AT ARROZEMEHERF 2 E B L, 2VtG
SHEDKPHRE B, A 7 T 70 ERIEBRFOFEEZ L T\ 5,

GRFERA + R DR >
° IESCADAAEMSTi&@ GO T A AFRENE L TV DD,
=&k 38 7T, 18 FEFET & 20 T, AEATT. AU R 1 23T, FHEL 3 23T, B 1
TR EEND,
® [F 5 RHOHEH RN, HGTRHFOR T & OERIL,
= L FEERIE 220 kV, UL AU RFTIE 110 kV THR, AU SRHE & BRI 35 kV
TR 2 DB, g S 110 kV EEHR LB L TV D
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STEERFIL 12 MW OFREBHNH L DHT 30 %E2MHE. £ 70 %o 7 b
. HERMD 35kV IXEHR Tr v 7 LEA LTS,

I - T >

<7

Ty IDUVAITERTIECE DEME, AT HIENIC X 2 R EFRES T & DEEI,
STHETE DL TPP4 DT, 150~300 MW O#iFH, H /3 FHlE13+10%.

B - EERE O HIEL,

/NS WEELINIREBMRIE, P OVWOEEILERY v S arFrdhE K
SR EENIRIEBEEEROIF LR L2 KD, BUEBEREDZYD 20 MVar O[RISIFHH
#% (Synchronous Condenser) % &l LTV 5,

Uk
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13.NPTG L DEKAE (740 —28)

1. HEF 2021412 H 10 B (&) 15:00~18:00 ( HASHKFH])
2. BT NPTG &= & A+ 742 (Zoom &%)

3. I NPTG
T
4, FHH

D U L—IZBT 25 RAcH
AiEl Y =242 I —2Eli L7, I AMOFALTWnD Y L—0D
FEE, S, Co Lo i ER EL7ZWODMEN Tz,
FAilz o)
> VL —lZ2&THAHTHY  HEiTn o 7], ~ 1 7 oF oy 7Rk ERS
By T HEFER LTS, RO E WS OIINE oA NHE L TE T
LHOT, ~A 7RIV ZE2 LTS FIE6EIK B\, i~ A 7
RKOTa T 507 v 7T —ERBONONWTELT (A—h—0bFT7 v 7
F—hrEHREINDZLOD), 0T A EORENEL TS,
(FLHEIZ DN T0)
> U LT L7 2R HEIR 72 < | — 2R EE AR - T D, BITEAEN TR A
TERLT 2 KD HEfF L T\ %,
> HLLUL—%EATLHEZNENDA—H— DO CEMERRE LD T,
e LV AVANTAN
(HgREIZ O\ TO)
> A7 vl L—IEEENIRILES 505, BUE 2 BIRRE LANEH TE T, &
TICZEALIE U CEIMET 280 T & AW TR #EREIR O =S 2+ 5 K
72 E xR,
2) FREEAICET DB A
(fkIZ W)
NPTG DAHFIIIARSE & 3D 0 2 73 BEFTIISHETER L TV 002 RIED
BEREIZE DL o bD»?
SAIEDOERRIFMETH D, 24T HORMNTERKICYU - TWD, XI5 2H 0
800 HRREEB N WT, HEIRERESZFEmL T\D,
(ka7 Az DN 0)
BRA ORI A T A D ERREAL ) 2
SNDC & NPTG OAME S AT MIENR - TRY . FEALEBHRFOFHRCKIIHE
FTOIERDBT DIETETHRTE D, HTENENBEET OB REER L

47



E 2 ANVEBNROE - BLRFE & ZED =D DOIFHRINEE - HERRE
77 A F N - LR— Ml

TV 5, NDC 25 OF 72 FE51E NPTG DV AT L&l LTV D8, BRARRC
[XNDC 26 EHEEBIT~NEREINLDGELH D,
HECEARL TS U AX TEHIRICIIT 2 RMILE 2B - Hl#E L TWhWb o
M2 HFEN? T TININ?
SNPTG Y LT3, IT<ITiE 220kV OEEFHNH DM, SilOEFEIITE
BEAATHD , PENEBEL TS,
3) PRIRAEIZEL 5 A

(PR 1E%)
REOFA, SAE. A
=6 F(2 1 A4 — =R — L& FEfi L T\ D, SR 3EIC 1 RITHD, KIITH
2~3ELTWD, 7T—ALMELTL 1 FEC 1 [EIRHUHEZR EE2HEL T D,
BICERIENZVOT, ZORNZETO) L—%2F = v 7 L, BERHIITLE
T 5, UBFHETIZ 17428 1120 km (BK) ZEHL TWD, 723220 kV L2 [H]
MTROVLDOLHD, BT DOY=a T VET L ANFEICRLUTHERL WS,

JRARFHLE ISV TO)
AHEAREIZ 2
=T —AZADHENE L, NI SN TWD 0L H 5, B FO&ENHIND 2
ELH U= RZ EIFR A B D, N IRV TIEF NI R—D T, R
VR DREF, SOR, T L— hNDETRETHD, bE ADNLREKIENIZT VED
K220 T52E6HD (NDONEBAY ZRRLIEGAITFEET ), TR TIXE
BIC L 28 B 5, BAN—VPELOA R T RBREHLZ & JATH Y b
DFETe, MDY D 72 E1E e, ROREITEWO THITICAEZ T DA ROAR
BHEETIIL TV,
FORES) CILEER CHEEN AT 2 L FHFREFHEL THDHR, EALT
FRICE 272 EELTND 0
SEENRET L LEFREICERPEE BEITRRAVEX 2, U L—IFkz
HIAFEORK 2 L, fedkd 5, WY L—B8Z2 00T L—DRRICK 5F
WHDONRZN=D, TRV L—%2F = v 7 L TN LIEBRORNEHRT 5,
T rHET 2HEHORET — L0 HL5M, RKZEBEKRT DKL 5 7 Lab (3720,
JRIKIDN Gy 6 22 WEHEHUIS AT 20 2 HOME - T2 FHC L DRI R 2 s
HZEZXHLN?
SAPER S U TR TEENEALLD | R ENEMT 256035 5, KiHTOW
TIEEERORFEEDHET L2 HE1TH 5,

Uk
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14.NDC ¢ DI F—BRILE A E

1. HEf 2021 410 A 8 A 16:00~19 : 00 (F AKF)
2. LT A T4 (Zoom i)
3. B NDC
A
4. BB

AAKDFT XIS HONT T LB 21TV E R T 5 6 0,

5. NDC

c BV ANVETIIHATRET R LY —DE AN IO A RiEE 2 T D,

- BROBNRMOBFAEAREET VX —OiE Mk, FREICEEND 5,

- BAROGEHEEE L TORBREZH<EETHY, Z0EI T —IEINDC O S F I EEHEN
ZMLTND

6. MAEMTLEy (ERHIE IAEICHR LI b0, IMHIEIET S)

6 —1 AR RLT—ORNEBHRERIZOWVNT

OF%e
Q : HAEMRET R F—DFH & EHOEERIT E DR,
A EHEDAS— R A—Z OREFEN S 5%~10 %fEfEOFAZE LW =N IERXR b DT
1T,
Q : BRZENS %~10 %4E U THEAICRHBEIZR2 D,
ARl e LT o TV D,

Q: AT RLF—IZ LV RFENNE L2 L ZICBENRITH- R FEE TR L
THETLEZA D D,

A FEEFFEH T TSO (Transmission System Operator) (ZFHH| A H LT, TSO 23/L—/L
(2> THIE AT 95, BEEZIFIHEANAOENIH 21T 2L bbbV 95, ARTIEIH
T RFEEFRITAERE R 360 Fif] 73O Il 2 B35 Z LB AREE 72> TV 5,
HRE ) TR ETTZFTA L TW D 72O M I 2 B LWy, —EiHik T
TRBE R 232 < 0 2 BV T 2 F6103 & 5,

Q : BRRIZKG & 7RE L T\ D ——ZHH0H L TV D,

A HIIHEIRTEL2DIXHLBEDORE SOHNFEERICORLTH L, BIRICKES
D RKEDEOHINTIRE < W oD RO R RITe H 720,
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Q:2030 FFIZHAEFRET RV F —% 22-24 %IZ BT DFHEZNTTWDHA, ED X HIZ
FHHEEAT 9 FED  (FIE Hydro+Renewable 14.5 % — 2030 4F 22 %-24 %)

A RERNZOVTIHBNSAENRD TEY | BEIE - VP —T 22X )1
LTW5b, SHEAFRET XA X —RHENT 5L VP —TBEZHESCTZENEZLN
%o BUFRNCMAL CHAFREZ XA F—IC LV BN KE S Ro - RTFBDIRAE L
FZERHY ., VP —TconTHRHF T LD L ThoT,

6—2 FREHUIRIT D AHIT
OH ke

Q : JAWD TR AT LML D0,

A JEDL BTV —EAZRMEL T D,

Q: HROEWKEMROLZEIXED L S RBIEEEEIT O M,

A B EETTZT COBLEFELRE e Z ENTREIND, O L5 A IXES
a T Ut EAWICEEREREZ DD,

Q: AW RAX =R LM TT A T 07 4 v ZBRICHOWTIERIGE L TV 57
AT ATUT 4 TBG R EAMIEER IEBEREDS PV RFOEBERM O A N —F —(C
FEAERY A STV D, RN & ORISR EE LW, B ES KEICHER S b
ZIZOWTEBUERFT Th 5,

LEMATD PV AT L7 T ENDEGE— NSO B2 T, 1SERLEHRETH
Do

Q : BAEMRTRLF—OEBENRICEEMPSHEON S5, HEMOLHEITD D0,

A EHEEEMZEAT HEELR T TWD DO TIIRY, 7 v Fa— ROEFH L
FC, W RORM TR 2Rt T 256120%, FELEBMZEA LR EETTX
RORBUC D D, FEMOBFREFZIRODHEITIE, 7V v Fa—F&e55 K5 IckE
FHDRD D,

Uk
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15. UBEDN & D& I F—BERISE A€

[SSTE \S]

. BB 2021410 H 13 B (K) 15:00~18 : 30 (HAHFRE])

WET A T4 (Zoom &)

. BN UBEDN
JICA A5
T

. BHEY

- JICA [ FVEHBE RO - BiRFEb & ZED 7o DIFHIEE - ﬁmﬁﬁj®
—BR& LT, BESHOEIF—%2%E L, UBEDN &) EA M HAHREZIT 5,
AAME Y ZA~v—h A =% EEBICICBET 2 E/Ma L. 20%D g EISET
ARG RZSD,

AT LB (BEHTE AN L2 b D2, #MH3EIZE+5)

41 A~w—hA—X
Q: BMEE AR PBERENEVEFIClIa sty FL— 22 BMRET IO L
7MW, arty hL—& &3,
A K700 BRZ 1 BREE LT, A~— KM A—Z O OERINEERTT S, WIHOBRT
B A LI oo Tarty FL—Z ZBIERE L T,
: RFMesh FXDHAE, =22 b I/**&iﬂ%@LFEEHﬁ T EN BV,
A —HHZE S Z &3 LY, R LTI EL A, BETHH 100 miTm<,
EH EXRERE LD, L OROEFHORRECEA L TV,
: RF Mesh HXDOGAE. SMBENLD ) A XX EDREAL 50,
A A RXPELDHERTITITER, 920 MHz (FEAEKRE T2 VWb 0D, B4ET
FEET ¥y 3 EA L GERA LTS,
P A — N A—Z —IAVKURMTEE E Thit 2 HAL D EFD,
A BIEARy 7 i L CEET D, BAROERMTHLHIE THRI LA —& —
ZEHALTWA,

®)

®)

®)

42 FEEHHL

:DAS VAT A—fE TV AT LAEH L TNDO0, T E bIERICIT>TOD0,

A AR RIS ORI L B Z 7o b O ZNARZH L TV D,

Q:ELIANLT i%ﬂé&“{r% UBEDN D3T3 256 & 2—V—0Riia T 256085
b, 22—V —ICHILRMAERT D2 LN H DD,

A : TEPCO Tlda—H —NEERH 2 F> 2 & ITIEARMIT 2, RIZE 5 7o o BRI

@)
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TEPCO TIELE DRHIZE G- L7zuy,

: DAS ¥ AT DT HEMIFIC PR — R 2 TOFRNEE D, FEHEIT-oTW5D
D, e HEL OHEER TRV D 2175 TWDH D,

E 2 OBEZROL VY TIE/e< . DAS VAT ATTRTHIEIL TW5E, 72721,
SVR 72 LHIMI CHBEEINET 2 b Db & 5,

T T AN—FE AL ANTEH L TN D ED T LT, DAS THEHF 3G, 4G & flio
ToIBETREIL S D D,

: TEPCO TIFBIEA W TS, AlREMEE LTiEd b L& 2 5,

P FREELS AT L DY — =N ZERNIEE T S 7oz, BHEEIXEDO L S ICH
RLTWDD,

D BARHCRBR ATV, MR Z LT BEAL TV D,

Uk
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16. NPTG & D& I F—ERIEEAE

1. BERF 2021 4510 H 29 B 15:00~18:00 ( H AKEfH])
2. BT AT A (Zoom &ik)
3. BnE

NPTGC

Gkl

4. HBY

JICA T2 I)VEE TSRO - BiRFE & ZELD 7= DOIF ML - MERFRE) O—BR &
LT, FENBHOEIF—%2FEM L., NPTG & 2R IEHATH AT 5,

AAME ) EEOTHREE U L—OBEICONTRAT 5 & & bIT, ZOROEEILE
THRRERESGD,

U}

5. HEMRZ LBy (BEHIEY IAFEICHER LI bOEER. BMHIEET D)

5.1 ZEOTRRE

<ERIEIZ DWW T>

EERA~DOREETH D0,

Hb, BIZETHT D,

EEIZOWTHANE L,

FIZLVERPIRUUNDABLDBET DL, NEHSTEOICHI Y X —T A &

M 2%, A8UAGC TR HTEEE2E 2 5

U > 713D T2 DIZ DN TN D D),

END TS0 EHLHZEEIRL WD, FMITTTIAF 7 THY, EHV

TlEav FOREN IO DEEET T AF v 7 2L T\ 5,

P BIEORAEILE 9 FIE L TWD 0,

A: BEBLOARAS v F U7 —=VIC L0 FHUTRERWVWE D ICREI LTS, BIZHOWNT
I% IEC CE 2 izt & FIRRE 2t L Chhi#x2 1T > T D, EBITITEHELLL
FORFEEENEAET L EIEHD, BIZXDFKE 100 %H<ZENTEX DT T
RV, T—X U R—r, T—~vay REBEWTERBOBERFEL TV,
£, BEBOBRICEBE, ENELRWE O ICEHV TR Z 0 EOE A TREL T
W5,

< PR EIZ OV T >

Q: AVTFURIZAIZHWT R — RE LE-BmEZ O+ 70, E0X)
n7a T L,

A: HRBHAHARBEOTZ 77 LTHY, FHHYN, 7—27 ORZRST N5,

Q
A:
Q:
A

> R

2
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FERICR D Z L IXTE 5D,

BENH D72, BRIFEY v 7 BEMNT D,

TEAR DR OZ W CEREMRIHERIT ED L 9 7ed&E ),
U L—ZBAd A% IR T D,

52 JL—0DEE

Q:

A:

Z R Z R

Z R xR

EERREDBE R SN CO D EETICH - R AW SN HAD 87 U L—ig &
DEINTT DD

87 U L—iX 2721 Tldle <. KV ZEOUGFITHIGT D, AAIZIEL, 10 bR
IZRIET 2 87 UL —b6d 5D, 7272, ARTIZ 87 UL —%2WOMIF5Z Lzt A
L7 EEROMNHIINY 1T 2 Z EN TS D, BPITHE LTZAMIZONT
1387 U L—OEEl L 0 /NS 2 58 THEMA L T 5,

87T VL —3ATT 4 v 77 A /X—72D T80 km % Z 2.5 L N REETS & B 5 A3,
T2 TAVTIRERBEX 232 < . PLC &4 9, TEPCO TIZWD 3D,
EHREEXHEIC O W TiE~A 7 n v =47 () Z2EHLTW5,

B A1 5 OE R

FRERA L ZENZONT, WMo TWD I &I,

FAZW &2 EHIITAIT > T\ D, AARDRBREZ FZOT- 0,

EMRNCZW AT O~ =27 AR5 BRI N, ZOBEZHFL TS L) 2L
TED,

EMRRZW O OO~ =27 VOWELY b, RIEFOLELERFT 57200
ZWia B LT 2, TEPCO i D EHA ED L 5 IATHON TV D0 EH D 720y,
A TR 2 RARD T2 BN D 2 kb,

ETDOEBYTHS,

U L—HlEICBT 2N~ =2 7 iddh 50,

HNOTA RIA 0355, MP Y L—IZOWTIZLEDOMEREN 8 5 A3, i v 2
ELHY ., EEOMENEL CTANTLHIMNERD D, FHlREICHHERLETHD,
N — ST, RIEICH > TOREZIT> TV D0,

ToTW5,

R —  Z8ATHZ LI XD RITED D LB TR,

KA P =T E AL THWDA, Re—rigo ALIC L 2 HBEZENIAT-> T D
T FORICHEERH D,

IV
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FEIH WEEH—ER

EER/INEERY R b
AES T INVE BHREOE - |

B 4 .- RATHE RATAE
1 |GOVERNMENT POLICY ON ENERGY 2015-2030 ET zZ— |MOE 2015
MONGOLIA’S NATIONALLY DETERMINED CONTRIBUTION
2 |TO THE UNITED NATIONS FRAMEWORK CONVENTION EF o °— |Government of Mongolia 2019

ON CLIMATE CHANGE
“VISION-2050” LONG-TERM DEVELOPMENT POLICY OF

= o .
3 MONGOLIA e at Government of Mongolia 2020
4 |Statics on Energy Performance ET a2 — |ERC 2021
HEE
5 EN:ERGY SECTOR DEVELOPMENT POLICY, FUTURE (J%7E T 2r— |MOE 2021
RER)
6 |Law on Energy ET =2 &’— |Ulaanbaatar city 2001
7 |Law on Business Licensing ET = "— |Ulaanbaatar city 2007
8 |Law on Renewable Energy ET 22— |Government House 2001
9 |Law on Energy Conservation E = '— |Ulaanbaatar city 2015
10 |Law on Concession EF 22— |Ulaanbaatar city 2010
11 |Integrated Power Network Rules Ca aE— Ministry of Mineral Resources 2010
and Energy
12 Connection Procedure for Electricity Transmission and Distribution res N 2018
Network
From Customer Renewable Energy Generation Distribution of - o
13 Produced Energy Procedure for Supply to the Network e -k MOE 2020
14 |Heat Transmission and Distribution Network Holbol's Procedure BT 22— |ERC 2018
15 |Consultation for ENERGY SECTOR MASTER PLAN BT 2 E— [WB 2020
16 |NDC Annual Report 2020 (> = /L3E) T = t™— [NDC 2021
17 |NPTG Annual Report 2020 (€& > = /VGE ET 22— [NPTG 2021
18 |ENERGY PRODUCTIONREGULATION EFFECTS (#3HR) | #®7 | =t— COT;E;y State Joint Stock 2021
19 |Integrated Grid Cord T a2 — |MOE 2018
20 |Connection rule of Ulaanbaatar Electricity Distribution Network Caa = t’—  |Energy Regulatory Authority RHH
21 |Connection rule of Central Electricty Transmission Network Cea = t"—  |Energy Regulatory Authority REH
22 |Business rule between Licenseers Cad = t’—  |Energy Regulatory Authority 2003
23 |Grid Integration requirements for variable renewable energy B+ a2 — [WB 2019
24 |UBEDN Annual Report 2020 (& > = /LiE EF = t°— |UBEDN 2021
25 Regulatory Results, Progress and Achievements in Electricity Er 2 t— |DSEDN 2021

Distribution Network

55



E 2 ANEBRROK - PLRHAb & ZEID T2 DIFHINE - MERRA
T 7 A FI e LaR— KB

FAL BMFEATOC Y MRETREH

¥OAREEHT, 2021 4E 10 HIZJICA OBE FozEERE U CREMN R LS DT,
2022 2 HIRHOERKSEEL LT LLEENENTVD LD T,

1. o OE ARG

(&) [EIZ. 2015 4EI2, 2030 EE TOTRAF—k 7 ¥ —hEH AEEZ ED- T R X
—EFBEREZFR L, BRERHEEX—ATHEREZ AL — (LLTF TR &)
FeER % 2023 AEE TIZ 20 %, 2030 FFETIZ30%E T2 BIELBIT TN D,

LTI, T EOERIEERM— L2737, 2020 FREE T, = R ER A &I33EM
Lo2oHDH00, &KL LTUINORMAERE LML TWDH720, FFx AR GRiFR
BAR—R) L LTI 18%E ., 2023 D EIETH 5 20 %ITIEEE L TR,

[ ) [EORERIA R & TR

Ne Power Station 2018 2019 2020 2021
1 § CHP-2 24 24 24 24
2 S CHP-3 186 186 186 198
3 -(% CHP4 703 726 749 772
4 ‘g Darkhan CHP 48 59 83 83
5 g Erdenet CHP 28.8 28.8 28.8 71
6 _g ErdenetMC CHP 53 53 53 53
7 ‘% Ukhaakhudag CHP 18 18 18 18
8 o Dalanzadgad CHP 9 9 9 9
9 @ Salkhit Wind farm 50 50 50 50
10 ° Tsetsii Wind farm 50 50 50 50
11 = [sainshand Wind farm 55 55 55 55
12 Darkhan nar solar farm 10 10 10 10
13 0 Monnaran solar farm 10 10 10 10
14 & |Gegeen solar farm 15 15 15 15
15 § Bukhug solar farm 0 15 15 15
16 Sumber solar farm 0 10 10 10
17 DSP solar farm 30 30

Total (MW)| 1,260 1,319 1,396 1,473

RE Installed Capacity (MW)| 190 215 245 245

RE Rate| 15% 16% 18% 17%

(Source: NDC)
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FEREFTO, FRORMEEEHE (=FEEORERE ., BRIH 100 %HEE (24 Kt x365
H) L& RE LSRG OBE TR LIZME) R LIZORUTOMTH L, KEtFETIX
2%%EFLEKL TV O HEER b H Y . RO R RBRIEBREE 15% 5 0 b, TREDEIE
BRGTERA — L= IZXUE, BRICBT D KL EO KRR =L, # R
BT T2l %xigk Lt DWMELH D,

JEAAFEEIZIBNT S, B2 30 %Ll EOREBRE R ZTEL TV MhamWBEE L 2o
TW5, BRI HARTIE 2011 FLARRIZHEE L2 20 kW L E O R R FE T OB+
5242 %L LTWD (S EIR- VX —)7, EFEMAER CREBYE - JJJ) o= L
22OV T, 2016),

[ [E e FE Tk i O 4 e i@ =R

2021

Ne Power station 2018 2019 2020

/January-September/
1 g CHP-2 7% 76% 74% 76%
2 9 |CHP-3 67% 65% 64% 63%
3 (‘% CHP-4 62% 62% 63% 65%
4 g Darkhan CHP 63% 60% 48% 44%
5 g Erdenet CHP 65% 65% 63% 41%
6 % ErdenetMC CHP 68% 69% 65% 69%
7 § |Ukhaakhudag CHP 22% 16% 18% 23%
8 © Dalanzadgad CHP 10% 16% 41% 39%
9 g Salkhit Wind farm 36% 33% 32% 40%
10 T  |Tsetsii Wind farm 34% 37% 35% 43%
11 = Sainshand Wind farm 6% 32% 34% 39%
12 Darkhan nar solar farm 19% 20% 18% 17%
13 " Monnaran solar farm 21% 22% 18% 20%
14 & |Gegeen solar farm 11% 20% 19% 19%

©

15 06) Bukhug solar farm 21% 19% 20%
16 Sumber solar farm 21% 20% 20%
17 DSP solar farm 4% 19%
18 Total (MWh) 56% 57% 55% 57%

(Source: NDC)

2. HEREAIIRIT D ik

rmu
%m

mm

R

[ [EoHdfa ERT (National Dispatching Center, BT, INDCJ) (2 kv, &) EHo
EERMICBITH2H=REANCB T LEITLL To@m Y 5 8 (B2, BN
N, EEAENNE, EEERLS/ NSV, FTRRONT AR T RWEFTR S %)
BV FFT 220 kV REEEESEMRO AR, FEHIIC PV BIRET L, SR LR
ELTW5,
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Balancing
control
between
supply and
demand

Transmission
lines length
and transfer

capability

Low inertia
system and

() ERERME Hm R E AR 2 A8 O A{E T

EFEO NDC 23383 28I LT, AN e 7V V2 iTo Rk b E 2, AE
% iR & PR ORI & ERL L T2,
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AR R S SRR & iR

EEAY U = 70 Ak R R ZE FE Rtk FeA R E
OYERT 2 Zl ki Lz NDC NDC @ SCADA/EMS % % | NDC (387 LWVREFTZ 85895 | ADB OFEAT SR O R
NDC @ SCADA/EMS H#e HE IRt S, FEEZREAEL TN, Tz | 2E 1. iPRiaE
BTRE TS HITF R — FRLE, | O EE,

SCADA/EMS 7 v 77 L— R
IR 2 X, ADB OHEFiTZ
&% T,
QREBIRINODOA T4 | NDC, NPTGC, | BIEFEHFTICERE S | ADB OHMRIEE 1T, X7 | ADB OHIMIEDORE
T SR DA Power Plants TW5D WAMS ZfDdh | 7ANX—A VT TA T I F v | #B5F 2. HHRBE
FEHPTICRE T 5, ZWEBIOILEL, WAMS > | FroaHE 2 242,
AT KNEJLET B 12O OFREN
AT, JEBRIE, RO RICIE
S\ Tithbih b TiE,
Q% O F B2 2R | NPTGC TRARERIERES 210 b | FRIEESSE AR LR T | AR S 205 H L2 3Er
+5 w5, FRAEHE 2 B, W78 T B PR A il o 3R
& - FEhihe S kg,
@FBREEFHE O D | NPTGC VERZWRMOEMN L | BESSIRROMAORS L | LERSHEZE Y — L
i - V=B RE XET D, W) By — VO LR | OBER, likHRE L O
REt . NS
G®NDC » b A% % | NDC, Power | NDC ¢ SCADA/EMS (Z | NDC (XA EGRENTE 2 X5 | BREFEEZITO 20
1T O BERED 2 Plants LFC ffeZ Bfid 2L & | RPREXEZARB LIV EEX T | OFFE OLEEBRGF
BT, EHEIFEINCNDC | WD, e, WEEAEN
26 H BN T & HI%RE ok,
% BT %,
OFRELEE - BIELRENM | NDC, NPTGC NDC 2SRt — % | RIDS 12, fl#lB LV L—fk | [E ) E O R &
Rl EERLUER - XE EHLUREBRE A | 2 SDEEN Y I 2L —3 g | TX2% RTDS O
SRR B 23R A5y 2 LEEEERT D, VIBRERHY . BT RICLoT | ABLOEOMHICHE
BlEHRIENDVATLADORE | TIHHHE,
EMEFRITHZETY RTMRN
BRI,
DIFFEY L —FFH - BED | NPTGC BHEFICESZVL— | VL —D 757 v Fa—=v | JLb—0D77(F=
i AR FEUNCERETE DHED | 7, #E, T2 e R, | —=v 7 HE T—#
Zh EEE5, Xy b= X2 U7 o il | v RAE. v b
i, U—stxa )T 48
e X E
@k fii#ag - LH B WS | NDC, NPTGC | [HESHERMR S E O | HG > AT LAOEEMOEWE | RTDS (2 X 2 RftiEH
M, EEBRBEORZEO KEom L, REMXE | A2HEELSD, Bz | ooy Iab—v
HERNH D RO L, T 70T, SCADA 27 v 77V | ayv, ZitEEEy
— KL, 77 A4 "—WEHE | —AVEEHLZHEH
TAVLERD D, TOROOH | O R EGE S O
ENEBIN TN D, t,
QH [ECHEEEHETE 5 | NDC, Power | I I D E WK I FE | AT AT LOBREBTE LS | THREEEY — V%
REANZ LW Plants . EEARERIFIE | B2 WETHIEOOT LT RT | IEH L CEEKEN %
BRI D % BT | Vo KIREIERFENET | B CEGA0H
5, (90 MW) ESL YN G
oy 7 EHEEDEBERELH
LT EHAEE,
@VRE (2 X 5% EES1D | NDC VRE BEEDEMLD | AT L2OREMEZM EXSE S | RTDS OIEHAIC L2
TERRE W R THT HHEREEE | 7202, RTDS 2 H L TET /L | @7l & 55K O RGHEE
AT %, ERRFE L, AETH ML RE | hom k.
RAEH IO EE1T O,
QBRI - S22 R | NDC, NPTGC WE)RFIENICHESWCE | & B OHE 2% B R R I | REEIE Y — o
+43 JEFREE S & BT D SVC/STATCOM #&EZ D TUN | iHEHIC L 0 &R iE DI
b5, SO HIREICHETOIME | R LREE M E
DHEEATH, SH5,
@D 7Y » Ka— K+ | NDC FREITIG U725 /08 % | VRE OREBEASIMITIEZ S L | B 2B TN % K
HeT RIS A o 7 FOERL— - EATEE: | UBSH 4 KA TREELENT, & | IITV, KOREFO
KIDSFEAT D ABErE ZHESL L, #RTEFRDRES) | 35 C VRE HEZ ICH MK 24 | JHHERE i,

i EEED

HH, SbRThEe 7 mE
THEMWM-THHHZ Lk
Do
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3.NDC 75 OFHE=—X

3.1 B ERTOEH T =—X

NDC (Z1F, B=REAOEFHIZHT=> T, ZOHLHREE 2 > TE 2P RAGE IO
BRTOWTENEZ A L TW5D, ZOFTFRAGERT ORI D0 L Al O S DELE )N
HoT,

PERDO PR IFEEINL, 372 A= ZR372<| RILOIEIRITAE D BT O RFIEF WM AT
AW E BT, A% TR AEHITEA S 256 Ol - R L < 72 5 ATREME A 1X
ST, 72, BMHKOEFLIC L VMBSO T 725 > PR Gl ENE T D A
REMERS, B ZW o oA X o B SN TV 5D,

3.2 R ELH O =—X

NDC %, FF=REAJLKIZ)H X, FACTS (Flexible AC Transmission System, /X7 —=x L 7
b =7 2 VT, SRR FE R AL D R E AL & R FEA B O R, W A X 5 2
EORIF) OHEAZLNTEY, BEERHERGCFEHFEE LR E 2 et L Tnd,

NDC OAAET 2% FACTS (ZLL FOBRIMAE EN 2,

SvC

STATCOM

Series Compensator

Power flow Controller

Thyristor Controlled Series Compensation

®  Short Circuit Current Limiter

LLFIZRT#Y . 37 TI2 SVC % 2 5. STATCOM % | B AE A (TR . s amo
AL T 6 50 STATCOM % it
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STATCOM

SVC
AL EALR R DR B R DL & FH

FACTS HAIZHT7-->T, NDC I, HfE, fEIZZEFEL T2 RTIDS (Real Time Digital
Simulator) (2 & % RFAENT « FE5HT & WAMS (Wide Area Monitoring System) (2K 53T
—ZDWE « 3Tz, BETCTET BB OREM L2 KL LTWnD,

f WAMS : itk 0 FHABATERGERIL 1 DU EOHRMTHY 54 v F— 2 2 IEL TV 525, WAMS
LTI RIMIEAE % i 2 72 PMU (Phasor Measurement Unit, f7AHEHAIZEE) & Vs, JA#iRHiC

P LT L A 7L RADRIIL 72T — ZUUESFTRETH D BEBRIR, RIRLEE R O ﬁ

H

:

:

:

H

i

:

AT A FTRE., i

:

: T TTTT T T E

E : NDC Vq User User User : E
1 1

Lo WAM [ i

oo B B B e |

P e e -2 |« IEEEC3T.1IE !

+ IEEE 1344 '

b SCADA/EMS T |« IEC61850-905 :

! : Visualisation : !

| 1 SCADA/EMS SCADAEMS | PO ;

Pl e IEC60870-5-101/104 <9 o ! :

i1+ DNP3O ag | :

|+ ICCRITASE2 58 a§— Bs POC !

Vol « IEC 61850 sone h S ) og !

il . opowa w PDC W POC :

! 1 1 :

b : . :

1 1

: ol i

[ P— JFD ) i

: ?MEEEE cczw 118 IEDs E

; . EEE 1344 « IEC 60870-5-101/104 .

' + IEC 61850-90-5 Rt + DNP 30 :

: . ! « IEC 61850 :

1 1

| ) e e e | |

. ==, [I==1 _ ;

: P Pau D pau | POG - lil '

; L :

E e _//J/J V\ 2 E

. - v < WAMS 536 |

: :

' 1

_______________________________________________________________________________________________________________________

WAMS DAERL
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4. NPTG 76 D

4.1 s

LSRR DO EERMICB W TIEL, T OEE - (R EFZEFEESF (National Power
Transmission Grid State Own Stock Company, U\T INPTG|) 2Ho5TWBHH, [FfETIE
NDC [FIERIZ, 220 kV I LT 110 kV RMOFRERTEAT O & & HIT, EEERE O FH—
—ZARHYD, ZNPEH L EASINLEMMZBN T, B REAILE LT V2 b
MCEBHTOA~— MEEHIEL, TOEELLEED TNDHEZATHD,

NPTG (IR ORIHIRAH T 5728 FAKIZ NDC & RO EL ) FRE & 72 523 NDC
3 L0 SRACE IO COFFEERE ) M EA HEE L T\ A Dkt L, NPTG | ﬂﬁ%ﬁ%
L LT, EEAROMMR, RMAEFROZEGHOMREN (EEZRY L—0HiE) | KER
{5 « ZEFERE OO Y, FREIICHZ 23 O B-CR 2RI L EEB 2 HT 5,

EHH

42 L7

NPTG 75 B SFICE T AHHEIC DWW TLL FOEERN H - 7=,

® SO DIRZELEM T SN TV DA & kORI, B, RIS RR E,

® {hED 110kV B LN 220 kV EEHOBEBIELOME (EHEZXOHRE. EHEOME
$A) .

® ff[E T 110 kV 36 X220 kV DRZEEBERORSTIH T S o8Ik, A U =X A
B —izon,
3 EEFTORST

NPTG 7> b EBFIRTICET 2UHEIZ OWTLL T OEER H - T,

43.1 RSFIZONT

NPTG OZEEFTIL, HAMWrgR, HZ9lErgE, SVC 2 SIXEF S N2>oH 2508, Al

EWTERCHERA DN W E LI ST 5, WIS, &l CEEEME S BREEICER
BrMET, BT L= —DI AT T4 AL MOBBER L. B LIS BER S 5,
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432 ZWHEZRIZ OV T

110 kV/220 kV Z2EFT TIEH 3 2 2 Wiss OHE =— XIZLL T D@ v,

® S HOARENSBMY — LD N L—= S B, A—h— [T,

®  EIEZRIHTY — T ONT
NPTG TIEZ Edmir 22 ORE & AR ORIE D 2 FEADOREDHEIT > TWDHH,
W2 10 FEEL EORIERNTRELTEY . ZOEESRSITY —id, O RET
a7 NTTR, LU O 20 DL EoiEb) e llE & FAT TE D, 2022 FOFMER
HIZEEND,

Function

1. Magnetization curve 1. Excitation characteristic test

2. Transformation ratio test 2. Transformation ratio test

3. Polarity 3. Polarity

4. 5% and 10% error curve 4. Ratio error, phase error

5. Accuracy limiting factor (ALF) 5. Degauss

6. Degauss 6. Calculation of knee point value

7. Ratio error, phase error 7. Actual secondary load test (burden test)
8. Automatic calculation of excitation knee point value 8. Resistance test

9. Actual secondary load test (burden test)
10. Resistance test

11. Secondary time constant (Ts)

r (Er)
15. Magnetizinginductance (LU)
16. Instruments security factor(FS)
17. Composite error

® SEERBRICONWT (A Vi L OFERKTEES DK HIE)
AR, R OLERRM & EREREOGRRZIRE L, EHRRREIC L > T
BEROBEACOBREZRET D L,

® FENKEEERC L DRk L

433 (R#E) L—CHTHIHHE=—X

) L— T AHE=— RO X B0 & 54 DL FISRT,

® (ABBH) HBERFEY L —OMRE L BT FIE (F)

® ik T Y L—DkkRE LT ik

® (SELH) Hunfri#tlte. 7 — X HHE, LA T U MBEFEL L OER AR
i
A ORERRE, SHEGE. VA7 U NEEFEHE
EEMNRTA—F ([ E—F o AE) ZIEWICHET 27200 (—#ED) FIEIC
B DWDIRT A =2 —% AT 5k
WiFAORGE, BB RO ML
PR O EE R A PR OB A
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5. Bl HkE

5.1 BRES

U7y N— MBI OEDIEICEEEZIT > TS YT N~ MV ES
(Ulaanbaatar Electricity Distribution Network Joint Stock Company, LA, TUBEDN]J) (230>
TIE, BIRE & KPR ERRE O R R ENEZ R CHAR I (B RER Y AT Al
K 23 EE S & BLERFA ST 2 B (2020)) TR EFHE COF = REAIERE BT,

L2r L7273 5, UBEDN N TIE Z s b R et O Tt & Tk 2 RET 5B H Y |
AR DRI T 1EZ2 F RN D 1] ETOMFNFREZIEEL LW E OEER D
-7,

%72, UBEDN IFEXKEIHEHINOZFNDT-DIZ, /S By MICA~Y— R A —XDEA
EHEDTE T, Lo, MEREORMBZEEL CEALTELFERLELT, 20D
A — A —=ZNEUIEB LT O, £ EHRFICEERHEEORE, £ Ok HE
SFEEL IO DOEEREE NI L OFSRICE o -, T D0, BB oRdirie if B &2 X
HZENEETHD E UBEDN O EENH - 72,

UBEDN & L Cid, A~v— b A —ZIZx LISEXTR - BmERAIR & L CoiE bR L
TW5b, —J, ERC 28 2021 FITHA LB EEHIEIX, Ry hA—Z U T Efif s
L72b DT, @i% & UBEDN & DOMDOEXDTEHEBEZARGHICHETE DAY — M A—=H(T
Hro 8 A AREICET LY — e LTS TV 5,

UBEDN (IA~— A —Z LREKICEEBEAEI(fbO M ny FFry=7 e FE L TE
7=, T ERTOBKIC) E< vy T Loz b WO I ESTEY, EEEREIED
BB OHMEEN M 2K 72 nE LTS

m%@%mm\%%%&ﬁm\%&ﬁ?%%%wﬁ%ﬁ%’ié@ﬁﬁﬁ@@%%ﬁ%#
HAOTHR SN IR CTH D P, BIEITRERS 7 + —F — OB AT —% X (BE. &t
BmE) bE=HXV T TELMEEAL. RAEMNREWRT, BE ﬁff!i/XTA (DMS:
Distribution Management System) & W\ AR TNy r—I AL INH7 —ADBELTWDH, T
P T OB R R AN 2 & RKECEMROEE LA 722 E ORI ET 2/t H

0. BARTIIEEFHEDZOOHKE (SVR X° STATCOM 72 E) OEAERFERL Shd 7
— A6 D, E] EORROBREE KEHEEDOEKIZHWT, BEEBECIZRS 220

BEREREZE=FY 7 TEHHIEL A T2 DMS ORI ZiEt L Tl < BERITE

PAFIZ, UBEDN IZ8) 5T & l®ﬁmﬁﬁkﬁ%%%@ﬁi&bf%ﬁbto
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& AVEB RO « PRI & LD 120 OFFRINLE - TRBHA

T A FN - LAR— N
FREIZ XT3 D RPR SR & E ki
ESvAN | F 70 FEfE R B R ZE ESy RN Heffr 2=
Ol R OB « #Eiit | UBDEN %E%ﬁm%ﬁﬁﬁé BLERBEOER - HEimce® | BEAEbE, T=4%Y
BEHT LY=LV VLSV RAT RO | BT AY ARV AT AN | VAT ANEESTR
AT BINTRN W ORERESAE, 720 BEE 2T MY
5 HpE ko 5H
O =1 # R DR % | UBDEN TR EROBR A E | B rdfroE 2 & 83 | FE
BRI LY =LA BI DY =NV AT | Y=L UAT KRR
Tijxygfl,\ INGE %2
@ —x# KRIZ 7 % | UBDEN RT3 | o rdlRICBE T 25k | B rHlbRICET 58
S - /?A?WTE &gg%#éﬁmﬁ@ iU@%ﬁ#TELTv mﬁ%@%m
D FE i, 2,
@ = @R H LiAZ | UBDEN BT g —~<y b0 | FTRECRH LIALOT0 | xR H LIAGO
DIDHDT F—~ v b i =ik, DT =< bR TZHDT F =<y D
LN VR i
®F = x#RIZH@E L | UBDEN TR ERIZET 58 | B rERICBET 20kE | B Eii~==7T /1
T2 ANM DA H11 LD 7= O ioﬁ%ﬁ%ﬁbtkﬁm % L[E TR BT
& o Sk, TRELTWS
®f = 1 # % & ALHE 3 | UBDEN VER~ =27 VOF | o R f%ﬂﬁ#é@@ Ak
%W 7 N TFEE S 72 Sl EEOEMOINE, | ZRAENTFIER 720
1,\
DA~ —k A—%IZB | UBDEN Av—FA—4 WE | BRIV ATLNODT— | A < — 1\;—57
T D FER R S N 2 HEL &2 & T | FOEHN - FH - 53T | DMS, @530 (B
LT3 DMS 72 EWZBF 55 | 2T, 6%@H&®%ﬂ
R,
®A~— FF3A 2D | UBDEN Fxet - RO HEIC B zv—%7A4x ETA | Aw— T3 ZICH
At R ERE I A THT—r gy TFD an+ HEEOHEICETS | TH5V—7 v av7D
pis Fhti, BE DA Fhti,
Q@A~— FT /34 A% | UBDEN ZA~v— R FE AL ADIE zv~ﬁfﬂ4x%%ﬁ@ ERS

TR B B A
PR

AR BB B D
BARWHE 0> FEfii

SR FLIC OV T OFHE N
VAR

5.2 UBEDN 7225 DEEH

UBEDN 76, = 181l

ZRET D BANSRICK L TUL T OEE R H - 72,

® UBDEN (2L % & 2020 HEEEICH LIABD B - - o 1 H:501% 5,606 14 (Gask(in 7S &

455 MW) .

2019 4FPEIT 5,808 1 (KAFX(H 25 & 446 MW) |

2018 AEREIT 4,332 11 (R

REAIMW) Lo TW5, 72720, BEOBEFHIIEHRINTELT., HLIAL
D1 BRRENERICER SN TWDH EDZ &,

#1Z MOE ®

7R BRIEARED 1,000 kW A48 2 5 H3E
RSB LY T HLITEMT20HRESH D D L,

® L/L7e5, UBDEN N TIIH= R H LIABRICHT 5 Thicx (EROF G %

MR T HFIEE) DNEOOLNTELT, FFEENHF LIALEZTIED 7 —~ v
N~ =2 7V HFE L TV,
CXHST B0, UL TOZEE % UBDEN X VZfHL T\ 5,

o LSRR T B F T R EER
> RO

i

> VEEENMIELIND AT, EEOHP,

= 7 Ub)

> BT REEGIZ OV T OB - RSFEE O

> AMBK - AXALT v IHHE

i DIETE & 3 o T e EA . BRGSO VR, F A IO

BB AR VORI (v =
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6. il 7 u = FofEaR

6.1 EALHEE

() EICBNTHTROEAEAMEE SN 5, BARIICIE 2030 4 F TICH=FEA
L GRIGARIL) T30 %EERICHET 22 &,

62 7uvxr NHIE

(€] EOBTREANIRT HEEDEMS IV, BIRALERNIEE - EH S
Do

6.3 HHT[E S hkk R

6.3.1 W& 5H%ES

® NDC
® NPTG
® UBEDN

6.3.2 1 JIKERE

M7my=7 N (TT 5 LT, MARKELELRD, MOE B LU= ¥ —HlZES

(Energy Regulatory Commission LA ', TERCJ) &, JCC A »/"—& U CHIEEMAILA L,
AR T - e B EE A X 5,

ZDT, JCC DA 5T MOE, ERC b &0 R EAIEREIFEDIZO DT I T —
ZFEEL. BARMOIEENICY L CTHEAZED THH 2B N %35,

6.4 RS D R LR

6.4.1 MFF S 5 kS

R B R EAPLRIC L DR E SR A BT 2R o B2 S,

R 2 0 REOPETE - =R EAJERICHHIETED Lo, PRGEKEZ M ESH 5,
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