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CHP (Combined Heat and
Power Plant, Z\iE(F4 ~
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JEO T ~D7FEK A & Mtz 5B R KG9 5 2
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CHP-3 (High Pressure)

AIEwmORNG L7225 CHP 77 > ME, 77
— hviis 3 BENHGREFT (CHP-3) OmIETT
v NEAKES 9.8MPa) T, T HEDRA T L 5HD
X —E U IREEE Yy MO END,
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B ACEE S AT DD OERIZIHEADNT, HidE
HARBEICT A7 0107 T o B HESROERIREE D&
EHRSERET 5,

DCS (Distributed Control
System)

SRONT A NI AT AL LT, Al —7
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ERICE T D X 2T D O filE A 3 2 72
7%

Inverter
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PN D | AT RLF— (BKNZWVHRZ DM
DE DL Db H D) LD HZ VBT R L F—
ZIENX L CRIAT S Z Ll B =R X —(baHE
B4 2%,

IDF (Induced Draft Fan)

RA T KIFDSDPER T AZWBI L AKX v 7 i@ L
TREUCHEH T2 REE T 7 > % IDF & MRS, Gtk
® IDF Oif&HIEIL & =D ERFE TIThbh
TW=23, Matrix = o /3—& L FEIE 2 HIE P2
<y RMNEOA o N—F ZEN LT —F DllisE
HIENC & 0 B E D OFIRE TEE L 35,

10

SFC

Specific Fuel Consumption OWEF T, AIEiwD
HCIXENEEE IE (KkWh) H720 OARIEE &

# SFC(E), HfiEA=x L ¥ — (Geal) H7=V DA
R EZ SFCH) bbb LT 5D,

11

COoP

Coefficient of Performance DI T, ifitasl (#)
ERER) &b — MR 7O RV F—H
BRET = 7T 50O EOZ L, WHEE
1kW (Z%F L COmARES) IEE ) Z2 R 3l 2 &
T JIS €9220 12 HASWTHHI T 5,

(b) TR

KHEZBNTIE, FREOBKBMEEAEZRET L LafMELTWD, ThEThD

FIZOWTRALAIZE LT,

x4 HiEwmIZRT Dk

ZFENE

LR (AR

Criterion 1

- Inverter control

- Heat pump

The project introduces OCS to the

existing grid-connected coal-fired

provides heat and electricity. TH5HLOTHD,

OCS consists of following facilities in | OCS X LA FIZ 28 72 3% 2> H AR &
order to save coal consumption within | #u. /% @(ﬁ% %EDY@Z@‘% ;

CHP-3 (High Pressure) plant: 7T~ AT

- OPTIMIZER —DCS

- DCS — A N— A I

—b—FRT
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Criterion 2

Electricity for grid and internal use is
generated by generators each of which
is directly driven by steam turbine,
and heat generation to produce hot
water for district heating and steam
supply to factories is performed by

steam extraction in turbines.

CHP-3 IZBWTIIRA 7 DRARR
ITTR_RTE—E U IELH, THER
(steam) IR /K D 7= 8 DEJFIL 4T
Z—E K THY . EOMOEEA
RN E DR T HIER AT D,
ZNUSNOBIFRITHRE N D& TH
HZEESGMEE LTHIMRIZT 5,

Criterion 3

Introducing OCS achieves the

efficiency improvement in electricity

generation and heat generation to

result in reducing quantity of coal

consumption in the following manner;

1.Dynamic models of equipment
equivalent to actual ones which are
pre-installed in the “Plant
Optimizer” identifies the ideal status
of equipment and process values
according to the plant condition
varying from time to time, then the
control demand to cancel the
deviation between the condition in
the “Plant Optimizer” and actual
plant condition through the
“Optimum Controller” to DCS.

2.DCS control is executed under the
boiler master demand which is
basically given from “Plant
Optimizer” through “Optimum
Controller” under dispatch center
direction.

3.Scope of inverters newly applied to
motors for speed control as part of
OCS are as follows, but not limited
tos

- Feed water pump
Motor speed control for optimized
feed water flow and feed water

header pressure

AT EmOXISRIT OCS EAIZ LD

CHP-3 mEF O MA EThH 58, B

REYIZ =R A I FF 53 5 % Ol

VAT L LIRS AR E L TR L

TR 5,

MRREFE & LTI FIZH T 2% fH C

H5

1.7 7 v M E 217725 77~
NAETT4~A L T MREE
AR RICAEDE D TOIC AT
EATROAT T4~ Lbar bue—7

2T 4 AR FRB U A —=IDEDT <
Nzt Wikt 77 4~L=a b
0 —5DEFITE - TT T FEH
#1342 DCS

BLUTFIZH T 28 D FIEIC A 3 —
2w L&, OCS Ofc il o
BEREZ D

—faAKR T

— I )77

—IDF G577 )

—CWP (JEBRAKAR )
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- Mill Fan
Motor speed control for optimized
fuel control and stable combustion
by reducing feeding air flow for coal
supply

- IDF (Induced Draft Fan)
Motor speed control for optimized Oz
control by precise furnace pressure
control eventually resulting in
reduction of combustion gas flow

- CWP (Circulating Water Pump)
Motor speed control for maximizing
HP performance by keeping
temperature of water returning from

condenser to cooling tower higher.

Criterion 4

Inverter introduced for control of
pumps in this methodology has
capabilities of three level
control-applied power-supply
provision in order to provide more

stable power source.

ARFERZH T DR THIEHADO A >
N—H L3 UULlfERE A A L, (B
— U7 —, EO)LEN R EIRMAG A
AR LD THD I EEFMEET D,

Criterion 5

Inverter introduced for control of fans
in this methodology has capabilities of
AC-AC conversion instead of
AC-DC-AC conversion with 97%
efficiency together with regeneration
function for responsive control

performance.

RIGEIZBT 27 7 VHOHIEIX
AC-DC-AC Z#tfb v | 97%LL Lo
BT, [IAEMEEEZ F T D INEERRD
WV AC-AC E#EE#MAITHLZ L%
FET 5,

Criterion 6

As part of OCS, heat pump (HP)
system, of which expected average
COP is more than 5.0, is installed for
the purpose of waste heat recovery
from circulating water before entering
to the cooling tower to heat up
returning district heating hot water.
Circulating water flow into HP is

controlled by the OCS with inverter

REHIEO—EREE LT, 77—V 7 X
U —TOH#E At — hAR 7 TR L
HulglE IR K DRY T A DRBUF]
H+ 2 Z L2k o TEOFHZR%Z &
WHEWND VAT LAOBEANEFMET
2.

AT LHE— A 7D COP
(Coefficient of Performance) [
WFHE 5.0 LETHDL Z &2 EMHFET
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controlled CWP (Circulating Water Do
Pump) and district heating hot water
temperature is concurrently controlled
by OCS by reducing necessary
quantity of extraction steam which is
used for heat exchange with hot water
returned from the city at the dedicated

heat exchanger.

Pressure) management according to LT EERFMEET D,
the decree regulated by the relevant

Criterion 7 | All monitoring parameters is included | €E=% U 7 /37 X —Z 34~ TEf%
in the data set reported to the BITICL> TEH b CHP-3 &/t
government authority by CHP-3 (High | #8®D LR — b7 — X OHIZE 4TV

authority.

Criterion 8 | Any rehabilitation work on the CHP-3 | 7’1 ¥ =7 FFEfit% 1 4. 2h=Rm
(High Pressure) is not permitted other | F D% R Z IEMICHIET 5720, @F
than regular maintenance work such | ® A 7+ A LS D Eﬁtiﬂjl$ 24T
as regular inspection, small scale DIRNWZ EESEMET D, BEDA S
preventive maintenance work, etc. to | 7 A Lk, EHLER, AT
eliminate any impact on it 27 EE T D LT 5,
improvement by the project. 2 FE H LB OHIEIZOW T, 1 4FH
Emission reductions DIEEZRKEET D EE2HKMEET
From the 2nd year onward, emission Do

reductions is capped with the value of

the 1st year.

F o, KGR Tﬁ%&?é&mﬂdCM®7n/mﬁ%&47&LT G CTH D &
EZONHHEBFLIFICX

a) &% T

L ANDOKIEBEHITT T 780 CHP Thbd, TNHIA /=2
DCS 2NEA I N FEE X H D25, DCS Ed#E) T 5 i il il o A 7 2 & MR 4 il
o AT DPSEAS NIRRT R, 72, CHP OE—# X7 7 U EEH)E — & Ol
N HARDOF A — B OHDPRMATHEZY Matrix = o 3— 2 N E A S NT-546E S T
AN

I oz, FEf#EoO—RE LTHAROEMEEE — MR Lo Tr =0 7 ¥
U —TlEUX U7z HEE A HUE R K DR Y 7 A4 C ORBUTHIMT 5 &0 9 AT L
HLEVANLTIIYDOTOZ L LD,
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A R EE AR 15 AEREEE COEIN A E L T 5,

o) B DESENENL

7 Z 23— MV TIIRRIGRITIRZ 72 RIEETH Y . 72 & 21X PM10 1% 279 1 g/m3
THY, BADOK 14 5, FEOK 2 fEL7e>TnD, £V INBIFEORAEIC L
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d) x5 GHG KO OHEHIR

AFEFHTREGEE TS5 GHG 1L CO2 Th D, HEHIRIZARRER A 7 Th 5,
ZhUE, AFERTHRE T LEANI, BET T o PR BIZ LY ARIEEE
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B OEER ORI b L HFBEI T H 525, PEERIR DIz D b — h AR T OB
FINERZFIAT 250 THY | ZTRENEZE LTIV, Lo T, K4
L7200 GHG I X THRBRBEICHKRT 5 CO2 £72 5,

e) HEDZDDIEHR - 77—
ARIEHRTHERT D CO2 BrHEZHET 57T E 22T — 1L, CHP DA KiH
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STHESINDARBEEFRHENDONORODLZENTEDHIETHD,
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SFC(E)Bp.i 1%, FEMNEAL | — & 23R L L= E R
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) 77 MEDBKE
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RITFETRTRHER L 95 CHP-3 DA RIS X —/vik, 2014 4 ITPCC Guideline

(18 /%)

WSOV TUTFO X H ICEHT %!
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CHP-3 O FREHIE —~REDEM TH Y | BELD L Z LT EBbh 274
FENE LSBT D REMEZBE L, T OARBEEE=F V) JHALTHZ
& BRI 5,
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g) FHlREMOBRET &
BUERRIT TH Y . RIEFHBEEORREBE X TRELIT O,

h) L7 7 Lo AP B DR ERL

AFERIZB N TIE, BaU (Business as Usual) v U A3 M L7 ey =7 K
ZEMLBRWT, BROEE 7T o MEEkGE T 52 L TH Y, BaU JEHHEITT
nYxZ MR LRPolt LRE L& EORIUBEE )&, R A S
L E ORBNRT AP ETH D,

JCM (2N T, U 77 Lo AP EIX, BaU HEHE X Y HERTFIICRET H 2
EDNEELL, AYVr Y= FCEHEHINZY 77 LU AP HEDRRKDIXS D
TEERL, RTHRY 77 Lo RPN EL LTRET D 2 L 2RETT 2,

) L7y Ly AR EORE L
cREEBEBHEICIDL 7 7 LA E
TuYxs NERETO 1 FEMWOHBOREE RIS T DA R E RN
SFC(E)Bpzi & LA F OREABIERIZ & » CTERIF AT 2 Ikt L 7=,

2013 CHP-3 SFC(E )Bpi
A 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12
SFC (E) |219| 225|230 | 242 | 447 | 533 | 526 | 529 | 427 | 302 | 318 | 311

LREDE A T RCA A R T E Rl o b
s#mEEIE  (EGNBpzi)
IR F K A AR 2R (QHS BR2,)
FINE & (8%EH) (HEE Bp.i)
FTNE & (Bvitie ) (HEH e.i)

SFC(E)srzi=a * EGNBpzi+b * QHSBpzi+ ¢ * HEEBp,i + d * HEH Bpyi + €
EATHE Ry & LU T Ofif 21572,
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[l S HT AT ARG R (1)

EEME (1 ISmVIE STl )
FHEA 0.9993
TR B 0.9987
FIEAE 0.9979
[V M FRAT A (2)
EF0 p &
a -0.00515 0.008819
b 0.00191 0.001924
c 0.11077 4.26E-06
d -0.05571 0.000446
e (i) 270.9 6.04E-06

[l S HT AT RE R (3)

H (2013 %) S SFC(E) T3 SFC(E) A (%)
1 219.6 216.3 -1.5
2 225.5. 223.7 -0.8
3 230.5 238.9 3.6
4 242.9 247.4 1.8
5 447.7 440.3 -1.7
6 533.3 520.0 -2.5
7 525.5 533.0 1.4
8 529.4 536.2 1.3
9 426.9 433.7 1.6
10 301.9 297.2 -1.5
11 317.6 308.6 -2.8
12 311.1 316.9 1.7

s L7 7 LU AREE RIS A R R AL A B
B AT OFE R oD b zd T, 5T ab,e,de ZHIWTRD L 5
L7 7 L ADFEE S EIT T  f RIEE B EAL (SFC(E)RrEy:) % K 5,
SFC(E)reyi=a * EGNpiyi+b * QHSpiyi+c* HEEpsyi+d * HEHpyyi + e

TVl NEBEOREENEL V7 7 LAY HEEZRET

RE(E)y = $25F Cazy;: * EGNggy:* EFpoy * 0.95
= 472,303 tCO2/y
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CEAEIC L AL T 7 Ly RHEH &
Zuavx s NERRTO 1 /O A BOBMHEEONHEN G LT 7 Lo A AR
FEFEN SFCH)reyi 23K D 5,

SFC(H)agy = X}25FChpz; /12 (CFHMEIT 181.0)

REGDy:ZFSHIHhﬂﬁ*Qﬁ%m*Eﬁmz*035
= 671,229 tCO2/y

- L7y LU AR REy
L7 7 LAY EIIREEIREOL 7 7 LA (RER)y) LEHGEOL 7 7
LY ZAREM)y)OFfE 7250 T, LFOX RO BND,
REy= RE(E)y + REMH)y
=472,303 + 671,229 = 1,143,532 tCO2/y
v 7y Lo AP EFE TR REFIRE & T 5 7o DI EBEO R R R % 5%
KL TW5,

P TaYxr MEHEOEERL

AFERIIBN T e Y7 MEHEIR, Yoy =2 NERKRICT T b aEin L
THEDRA T TOARMEERICE > TRENIBEENE, HHRAEORAIZL
L% E DIREBENR T APEHETH 5,

IaY =l MTX DN B Ko THRHEREOHIHA IR SN DD T, Try
=7 MEHEIZL 7 7 LU AEHEL Y /S A221EFTThHY ., Z0ES PN
HIBETH D,

k) 7Y ¥=r MEHEORE S
- REENEICHES Tu =7 MEHE
FEEENEICMED TYr Y= MEHE PEE)IIRO L O ICREHIN D,
TnYxr b FEREDOEEIIT DA RIEEEFEAL SFC(E)py: T, EEEDJE
B R L AR R B RO 51508, Ex-ante ORI R ) EOAEMED SR
HTE 2,

BERm L (AN TR) 2BET 2L yHFEIHOT v =7 MEHEITKROEY &85,

PE(E)rsyi = EGN * SFC(E)pyyi *EFcos
= EGNPJ.y,i * SFC(E)RE,yi * (1 -Ar) * EFcos
FHTIE.

12
PE(E)psy = ) EGNejy  SFC(E)eyy: (1= AN)* EFoy
i=1
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=432,019 tCO2/y
AR EIC LD e Y7 NEHE
HHEEEICE S ey =7 MMEHEIR, e NERZOBWHGICK TS A
PR AL SFC(H)payi T RO UG EVE & A RIEE &) HRD DD,
Ex-ante OEIFZhZHE M EOBEMMNOLHEHTE 2,
B EAR0IRY Ay & T5 8, yHEIAOT e Y 27 MEHEITIROEY
PE(H)rsyi = QHpiyi * SFC(H)psyi *EFcos

= QHpiyi * SFC(H )reyi *(1 -An ) * EFco2
R TIE

PE(H)ppy = Z QHppy ¥ SFC(H) gy * (1 — AT} * EFgp,

i=1

= 596,647 tCO2/y
AEMO =2 DT r Y7 R E
PEz;, = PE(E)p;y + PE(H)zjy
=432,032 + 596,647 = 1,028,666 tCO2/y

OCS 12 X 4= EHIfFE (4n)

A an TR B
(FE % HE)
1 19.50% 100.0%
2 14.47% 74.2%
3 14.30% 73.3%
4 14.44% 74.0%
5 9.12% 46.7%
6 7.72% 39.6%
7 8.90% 45.7%
8 8.81% 45.2%
9 8.87% 45.5%
10 14.47% 74.2%
11 16.26% 83.4%
12 18.81% 96.5%

D E=%Y T Fik
AHFERTIE, Tr V=7 PEBBEOL T 7 Lo APEHE L T n =7 MEHES
HETHIEDICHERE=HF ) VT RT A= TROEY TH D,
(1) ®%EENE (EGNpiy)
2 2ffaEvgE (QHpsy)
(3 FrTNEE (CEEM) (HEE sy

-29-



(4) prNELE BHGH) (HEHpy)
INHDORT A=K FEH D CHP-3 OART —% L LTHMNNLARINTND
MR DS DT —2THY, KFERTITE=XY T —X L LTINDLART —
ZEBMTHZENRbRERFETHL EBEZTVD,

m) GHG JEH & K OV &
AIFERICB TR, ERRo DTREHEIN L7 7 LU REHEE | WTHESh
ey e s NMEHED S PEHEEE A2 R TR 5!
ERy, =REy-PE,
=1,143,532 - 1,028,666 = 114,866 tCO2/y

(1) JCM PDD {ERIZ AR D fhi A
(@ 7mv=2 MNERERIR O T nY s NBINE
AK7mYvxr FOFERMEHIZ. BAANT OECC A7 vy =y bBMEF LR, £
MANZ CHP-3 A7 v = 27 FBIN#E L 720 2RO EH%1T 5, OECC I% PDD O1Fk
(LB L R D EMEMNOFE®R, Y= Mg eET -2 FL2IE - o8 L. PDD
DIERLZAT 9, CHP-3 (X PDD 1ERIC B2 b7 — 2 | & 2 FVEINTEMHI S O
4z OECC (22t L, PDD Rk z 3423 %,

(b) 7= BB K OV i A R
AR7vav=r ML, 2017 FISEEFMGE RIAATEY . S 16 F2HEL T
WA,

(o) HARMEZELE
ATTIER BT DR 2R 5 ICE L DT,

#5  FHlE@mIZIRT DR

ZHRNE ZAENAR (A AGE

The project introduces OCS to the AK7axr MI 7V v RICERHS

Criterion 1

existing grid-connected coal-fired CHP-3
(High Pressure) plant which provides
heat and electricity.

OCS consists of following facilities in
order to save coal consumption within
CHP-3 (High Pressure) plant:

- OPTIMIZER

- DCS

- Inverter control

N BRI % kI8
At (CHP-3) D EERRIC OCS ZEA
THHLDTHD,

OCS [FLL FICZE T T ik iin» DRk &
. AROHE RIS ;

— 7T~ AW

—DCS

— A N = Z A E

—b— bR
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- Heat pump

Criterion 2

Electricity for grid and internal use is
generated by generators each of which is
directly driven by steam turbine, and
heat generation to produce hot water for
district heating and steam supply to
factories is performed by steam

extraction in turbines.

CHP-3 IZBWTIIRA T DIERR
IXTRTH —E kLN, THER
(steam)=CiE /K D 7= 8 DEJFI LT
2 —E IR TH Y | DOMOEJED
RNT EAETRTCHERm A BT 5,
ZRLSOBRITHEBR S D R & T
bbHZ EREMEE LTHiEIZT S,

Criterion 3

Introducing OCS achieves the efficiency
improvement in electricity generation
and heat generation to result in reducing
quantity of coal consumption in the

following manner;

1. Dynamic models of equipment
equivalent to actual ones which are
pre-installed in the “Plant Optimizer”
identifies the ideal status of
equipment and process values
according to the plant condition
varying from time to time, then the
control demand to cancel the
deviation between the condition in
the “Plant Optimizer” and actual
plant condition through the
“Optimum Controller” to DCS.

2. DCS control is executed under the
boiler master demand which is
basically given from “Plant
Optimizer” through “Optimum
Controller” under dispatch center
direction.

3. Scope of inverters newly applied to
motors for speed control as part of
OCS are as follows, but not limited to;

- Feed water pump

Motor speed control for optimized feed
water flow and feed water header
pressure

- Mill Fan

Motor speed control for optimized fuel
control and stable combustion by
reducing feeding air flow for coal supply

- IDF

Motor speed control for optimized Oz
control by precise furnace pressure
control eventually resulting in
reduction of combustion gas flow

AFEFRORGE OCS HAIZ KD
CHP-3 @&EH D% m L Th 503,
BARPNZ SR 1w BIZ T 5T 5 % 0
A > 2 T 2 & S A R E LT
BAMENRD D,

MR EESR & LTIl P 2 i
Thb;

1.

7T v M#EbER TR0 7
FUNETTamAYE, TT
v MIREEZ HERRICEDED
DI AN N ZAT RO T T 4
~Aha ba—7

FUA ARy FRH L E—=EDT
<~ RCbESINWTEATT 4~
Laryba—IDFEFITLoT
77 v bzl % DCS

LU H T 2 i fi o fil e A1 o
N—=H 2L &IT, OCS D
R OMREZH D

—FaKRR T
—INTr
—IDF %5l 77 )
—CWP (JEBRAKAR )
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- CWP

Motor speed control for maximizing HP
performance by keeping temperature of
water returning from condenser to
cooling tower higher.

Criterion 4

Inverter introduced for control of pumps
in this methodology has capabilities of

three level control-applied power-supply
provision in order to provide more stable

power source.

AFEIIZBIT 28 7 HgE A O A
R— 21T 3 LULHIEIRSRE R A L.
(= 7V —, HO)REN 2B
MMM ATRER b D TH D Z L 5L
T2,

Criterion 5

Inverter introduced for control of fans in
this methodology has capabilities of
AC-AC conversion instead of AC-DC-AC
conversion with 97% efficiency together
with regeneration function for responsive

control performance.

ARIFWEGIT D7 7 CFEOHIEIL,
AC-DC-AC ZE#ZRb V. 97%LL E
DRNFTRIEMSRER AT D ILEVERE
DEWVAC-AC HELEHI T 5 Z &
BT 5,

Criterion 6

As part of OCS, heat pump (HP) system,
of which expected average COP is more
than 5.0, is installed for the purpose of
waste heat recovery from circulating
water before entering to the cooling tower
to heat up returning district heating hot
water. Circulating water flow into HP is
controlled by the OCS with inverter
controlled CWP (Circulating Water
Pump) and district heating hot water
temperature is concurrently controlled by
OCS by reducing necessary quantity of
extraction steam which is used for heat
exchange with hot water returned from

the city at the dedicated heat exchanger.

REGIEO—EE LT 7 — I X
U —TOH#E b — AR 7 TR
L MU R K DR Y T A > DREN
RT3 2 Z Ll & - TROFI %)
RaembD W) VAT LOBEANE
LT 5,

HBAT L —FA 7D COP
(Coefficient of Performance)|% F-#J
WIFFHE 5.0 LLETH D Z L 25k L
T 5,

Criterion 7

All monitoring parameters is included in
the data set reported to the government
authority by CHP-3 (High Pressure)
management according to the decree

regulated by the relevant authority.

T=H Y T RT A =TT RTH
REITIZE > TED vz CHP-3
BIEHRO LR — T —2OHPIZEE
NTCNDZEELHRMELET D,

Criterion 8

Any rehabilitation work on the CHP-3
(High Pressure) is not permitted other

than regular maintenance work such as

7mvxr ME% 1 FERIE, 2%
A BN R A IEMECHEIR T 5 72 W
WDA LT F U ALSNOUE T FH A
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regular inspection, small scale preventive | 772722 & 25K &35, i
maintenance work, etc. to eliminate any | A7 A LiX, SR, /J‘fﬁi‘%

impact on improvement by the project. RYhReER R T b0 LT 5,
Emission reductions 2 FHLBFEOHIBEIZOWTIE, 14
From the 2nd year onward, emission HOMBAHEKREETDZLE25%MEE

reductions is capped with the value of the | %,

1st year.

(@ 7mr=zs MEHREE=X Y 7 HRA b
KD FTHBET ALY 77 Lo 2 E, 7Yuy = MEHED
PRI A RIRBER A 7 Th D, Tk, KHEm TG LT 2L, BES T
FDhE R FIC XV AREEEZHINT 22 EDRERNRLE L TWVWDLTEDTHD, 5

BT v o m RIiX, @R OEIROFER L PRI TH 575, PEEEIR D 7=
DO — MR T OBRIIFTNEREZFHAT L0 THY . ZHENEZBEL TTW
R, Lo T, 5 L7205 GHG 1T T X TARBREECHKT 5 CO2 L7 5,
AHERTIZ, vy =7 NERBOL 7 7 LR EHEL oY =7 MEHELR
ETDHIOICMBERE=LY TRA Y MIROBEY TH 5,

J¢EEIE  (EGNpayi)

eieEE (QHpay)

FTNE N E (BEMH) (HEE iy

TN & (EVEEH)  (HEH pay)
INHDONRT A= 13H O CHP-3 DAXT —4# & L TEBIFNHAR STV DHEHK
DHDLT—HTHY, KAFERCTIZE=HXV T T—H L LTINLART — X &
A5 ERmbBEYSRGTETHDLEBEX TN D,

1 /

() E=%V v 7§t
Kﬁ& MCHEELTCWDE=X VI RT2—=2F (7) b DTRRBLI-EBY T
%o BIMIFAEICKS NI N ODT—2DE=X ) T T—2RE 1A, €
:&Uyﬁ%ﬂ%%ﬁbto
T=H Y T RTGA=FFTT T CHP-3 ICL > TAWKERE (54 2y Fr o Z—)
ICHEINDT =2 OHRIZEEND, THHDOT —# 1% CHP-3 WIZT CTITHESL ST
Kl CT— 2L, RE, BHINTVD
KTzl PRFEBRICA A P—=ALIN5BEICE, Bl ESITER S, £=4
Vo 73 sns Z L3N THAH L Bbh s,
AFERTIE, 7oy FEEEOL 77 LU APEHEE 70V 7 MRS R
ETDIEOICMERE=F Y T NRT A= TIROEY TH 5D,
EEIIE  (EGNpyyi)

eitiaEE (QHpayi)
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FTNE N E (BEMH) (HEE piy)

TN & (BMVEEH)  (HEH pyy)
INHONRT A= 3EH O CHP-3 DART —# & L TN HAFE STV DR
D&HLHT—FTHY, RHEEMCTIIE=FV 77— L TINOART — X &
AT 52 ENRRBEARFETHLEEZTVD

PSSO EEN E DO L HIATHLIL TV AN OWTOFTEIZEZIT > TV WA, £+
DEREE, AXT—% L L TOREDEEIEL CHP-3 I2HDHZ L2 EETHRH1E
OECC (2% D SIZHEBAIN AR DSZTIT R WL Y I2E 2 b b,

() BECH B
FUHATONRIA LT 7= Tl ), B M T ORI B 4 5
TN TE D28, T2 FVOBBEEBHINAE ORI LI L HETE D,

(g) FIFERBABEDO AL |
AK7va =7 ML [CHP-3 OEHNTREMT D] Yrny=7 FTHY, F=F0F|E
BBREIIFELRWVWEEZ TV EEbh D,

@ 7 Z 23— hVTTINO EECE R O HAN) 72 55T - H98

(7) JCM F5 ik
BT D FFE~DO BSOS & X 4 123t AFERIT, EOEEMEICHA S
NTWDRLENEERZ @R T BN T 7 AEER E%-ﬁa?é7mvlﬁhk
WHTH2HLOTHS, ZHICL Y BEROREREEROHRL (HARER) Z2Eah%
TENT 7 ABIEERITEH - Hak T D 2 & TRIBICEARHIAH L, IREHRY
AHEHHERZ XD Z LB TE B,

MREER

X4 FEEINDFEEE TOEIBR
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T @O EAEG PGB TH S,

(a) HREDER
AKFERZB N, ENEERIZHEH STV HEEH
FEERE6DIIICERZL TV D,

N

LS Z BT D HAR 2 H]
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#6 JFiEmICBU D AEOER

zE T

fit B LML, = Ra—PIcER =R —2 T2 HTRES L
TVWOLBRAVAT LD TH D, Zhid, PEEL VL (—KIZIE
50kV UL ) TENEZMGT 5,

AR BRI o A VHERIE, BESROBROBLIESUCERN T 5K T
HbH, TNHOEKIT, BESHO—KE IO HKEEORERBL S
HEND,

AT MARHECaTHEEIZ. FT 20 a T ORMEE-ITEEIC L Sk

T b, BEBPBES, TNETNSBEROBI D T
DRERBRAET B,

V77 L AR

B

ar

BUERCRER IS HERE S v, B 3 LL HEM STV 2 LA R T,
BAGMBSIOAMEOT 203625 5 b, BAMEN LA 20%0DF
YIE DI E 55,

TuYx s NEE

B

ar

L7 Ly ABEROIATS L I, BRERREOIAICH, Hik
B EAIRORELIESR

PERE K TE

B3~ 2 E BRI L » TBUFIC Ea SRR, F72 13N L=f
BHROT T 4T 4 DTN Lo TS v, PR g - 3R &
EIEg DA L OEAMRBOR KL~V ZHEIN TN D,

BIESRD LA T

BEBMDHEA T, TORE (FuRL 7 oX7) LEFERICE-
TEHRZSIND,

(b) J &M

AKPFEIZRT DA E 2R TIZE L DT,
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#£17

TERmIZ I D s

BIENE

LN (A ATE

Criterion 1

Replacement of Reference Transformers
with Project Transformer in the Grid, or
Installation of new Project transformers
in the new areas covered by expansion of
the Grid where in the absence of the
project, Reference Transformers would

have been installed.

7Yy RIS TWS U 7

7 VAR gmE T a2

AR N NS ol =
FPEIELZRWEERIZ. Y 77 b
VABEGRPRBEINLTND

Uy ROYERTOHED 7 1

x 7 NEEZRORE,

Criterion 2

No-load loss of Project Transformers is
lower than that of Reference
Transformers, and;

Load loss of Project Transformers is not
higher than that of Reference

Transformers,

Yzl NEEGRO A RTHE
KPRV T7 7 L AEERLY b
K<, o, Fadxr NEERS
DAMERRN L7 7 L AL
IV E< R,

Criterion 3

Project Transformers installed comply
with in accordance with IEC 60076 as a
national / international QA/QC standards.
The certification report includes
information on the measured performance
levels for load losses and no-load losses as
per Standard and in addition, the

associated uncertainty

Tuy s MEEST, ERE
BRr72 QA QC Bikg & LT,
IEC60076 (ZHEHLL TW 5D Z &,
T R O i iy 3, A
i3 L OAFHR R O HIE 12 BE
T D ARHEEEOMEIZRET 2
PEREDHEWM AT ENTND Z L

Criterion 4

A complete list of co-ordinates uniquely

identifying each Project Transformers.

Ta Yy NEEgs BN
BITE DU A M,

a) &K

FROTEGICTIE, 77 > /3~ MRBAHUBEDNIC RO T €L 7 7 AR
B S AN BB IL 20,

LT T, RO TELT 7 ABRE

b) FEHH & BB RN A
ARIO7T 0 Y7 MIBWTHRE SN D &ZHHREBIC OV THEHEHORE N L
LIE SN TV D, ERDOEL MG OFTEIIH T & HDVIIRET Y =27 b (E
T LH%) THY ., ERIRIETORME - AMLETRESHTND Z b, KBS
Tuvx7 FTHHEEMBETHD, G5, AT, WEEIRES WD, BEO%
fif « HBEEFERDS LR RIS 28 @I H Y . JICM —Z2IROE &% O] T
DB RN IRNRY | REMEDMEWER O A > 7 TRZIETH D,
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o) & DEIENERL
T AT ERE L, BASOERFEIL L D HEISIT > TE s, — R
APEBAF~DORE N B S, BN LERFITMIET 2 ETHEAT 248 THH |
o, wmEn T ERLEERASOEMESED S FEEEA L L9 L9 53kiT
fRUVIRAE T, BLERE~OREIL, BEEPEI o2 EZLBND,
CNE CTRERMM SRR PNTASN TR o722 b b, 29 LIEEKERE
R —KEThoTctBEZXDND,
PLENG . JCM D & D IR FE I 2 B @R SHE T DM AR LW GEE,
BLEERRAH O L O 2B~ DOFRENEE VW EPHESN D, 29 LIeHI i, JCM
ICBWTHEES 5 Z & T, JPEOHFE & T 58 =R EIOREIC SN D EEZD
noZLinb, JCM THRAT DAL L THEKETHD L EZDBND,

(0) ®t5: GHG KO OHEHIR
AFEm TR ET D GHG 1% CO: Th b, HEHFIIRFEE &b, Zhud, A
EimCxtg L T2 ENIEEMICHEH SN TV IEERLIERESNRT ENL T 7 AE
JELRZHH - Frix 957 my =7 MIEHATL2HOTHD, ZHUT K U E TITHE
MENTWIZEEMNZERROBR EAMER) Z2mRT N7 7 ABEIRITHH -
Frax 952 & T, KIBICHARRAAZHI L., IREDRET APEHEAE XS Z L8 T
x5,

(@ BEDT-ODIER « 7 —#
ATERR CTHERET D CO P EZRET 52O E R T — 213, BEERIFE Bkl T
HEIN, FRENEZRBETLEROENRBERETHD, T, TAETITHER S
TWeBlEHAEGOBA (BAAHEK) ZmRT TN T 7 ALERITHEH - Hrixd
% 2 & T ORI EEA AT 2 HI L GRENR T APEHE 25 Z & TR LD,
IO, TRDT—FBRELIRD,
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T — X O

HEHIE

A EARAL

BWEREZY v K
B S =
ERIOEEES

I E CTHEAOKSEOEER
0 JE i 0D M43 A 48 S 1B A B AE (2
THH, Fif 3 FLLEORE
R O A2 Rk - REBK
DT — 2LV EXATOD
“Top20%~ O -¥4)H8 KAfE

UNFCCC @ CDM Fik
ST, FRERHTIEE
B %,

NLL

PR K,y

BBl E Y
Nk Sz 7
T T 7 AEELR
DK

BFrimlcEE Y v RicEf S h
27 'ENT 7 AEELROBEK,
T EH QA/QC IZHLME L
72, AE 7R HE Y E R O s R
FRAEEDS OB

EEEHHE IEC/ASO % T
DFBR - FRAT S ERR
A0 7E fiE 2 3 )

EF,

CO2,grid,y

7 Uy FHEHERE
(tCO/MWHh).

F 7 x )V ME - | VBT
zOT— X B,

CDM o7y =7 M
(2 v IVBUF AT L
TV % Ritme /10D COz
PR

Br

=X THIME
TOIEEH(%)

F 7 x v ME - v VBT
zOT— X B,

UNFCCC @ CDM Fik
IS, FRERH AL
B %,

Y

Y-IAEICZBIT S,
U A A T DEE
Ar DR BRI

BT — 2 R QA/QC TR
JE L7z 8 IE 72 R oD
A OMRRE DS L,

UNFCCC @ CDM J5i
AL FRER TR
W%,

() &7+ MEDHKIE

RKFEHTIE, LFDO 2 o0HEBIZHOWT, T 7 4/ MED

1) =%V > 7 CTOEER%)
2) ZHE S D CO2 PEH RS
1) =%V > 7 CTOEER%)

—ARANC R (TR E A L D RS ENEIT STV D, FERD

PLERMDONRERHY . ThEEMT oI & & LT,

2) RHEES D CO2 HEHILREL

SAIDI: 1270min. £ Y
F=& Y 7 HIETOEER%) =0.24%

BEE R LI,

%4

=111

AITERTHBR LT HIHEBEBRL T 0P =7 NI, T I BV TEsSND, £
Y AZEBWTIE, BUFSRIEE SO CO HEHRB DM E AT L TV D,
Fo. HEHREICIZ, OM (AL —F 427« =—T2) BM (EALR - <w—

-39-




P)ICCM (BN R e w—= D) PEET D0, ARHETIICM 2452
EERAMRET D, I, T ANVEINIE, PEHAEUZ OV T, Exante (FATICHE
BB EWET D5 BN T 2ME) & Ex post (FEFEMRICHFELT DR E%
AT 256 D) O OPHREEZ AR L T\ D, ATk THEMT 2 575w
A7 Ly Fy— MIBWTIE, FAEHAEOEEZHE L2 b OB KREEN D b
D EEL, Exante DEZMEMT S, BAIIIT FREOEEZEM T2,

BFcoroiy = 7m vy b asEsT 227U v ROBEIEE (1CO2/ MWh)

E 2 AVESRFEYEHARE : 1.1054(CES Hh9tE %kt 2013)

(6) HFRTRREMORE 1k
kD LBV AHERTIE, MAORRUTO 2 DOHEBAIZHSWT, FiORES
EEBH L,
D =%V v 7 TOEER%)
FEREBEAMEL D EEREENRITEN TV D, EERLEYEERHLOAEMEN
HO, FhEEHATLHZEE LT,
SAIDI: 1270min. XV
FAFERFMIC LV EREFEE 0T =7 N CTEINIHET 5,
2) RAREID COz PEHifR%ER
FANVBIOKRET H CDM OISR AZ T 7 4+ /v ML UTERM LTz, 2236,
Fikdmx, T AVENO FERRRENCHIELTEBY . KAEmEERT 257
0y ey NSIEIX, PDD B S5E7 m Y= 7 MR L, BAHE BT 5%
MBS ZXT A—=5 [grid] IZBWTEIRT H, TE=FV T TIF7DAT Ly R
= MIBWT, RRENEZRRT L &, ST HHHRES B # TRE SN D,

(@ V77 LA EORERL

AT EFIZEB W TIE, BaU (Business as Usual) > VU A3/ E N &M LT 5
ZETHY, BaU HEHEIZ Y v v =7 M XD RERELFEOE %2 RMEIITHD
A ORENRTAGEHETH D, JCM IZBWTIE, UV 77 L A&, BaU
PEHE LD BRSTFICRET A ZENEE LS, AV vy =r N A T TIIHERED
L <UTRMME S OPHRE 2 /NS T DHERDH Y 5 208, R B OPHREICE
GRS 2R ET D DIRILSEGHMEFEOMHANNETH 5, D7, Ak Tl
BHE, T7hbbryuy=r ML ERORBERE (AFEEENE) 2RTHICHE
ET D ITIEERM LT,

Lo Ty AFEmICBIT 2 7 7 Lo AJRERIZ, RFRIICEHR S 5" Top20%”
DAL~ N—TDOYEEE 70 = 7 M X 5 IR T35S SRAE T O EHHI
BOENDYHEL . RME ) OP R AE R CRIET D,
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(h) U 77 Lo AP RO E
U E CHA O IR ORI AR BRI & I 5 723, IE 3 4°LL
EORBATEROBAFHAK - REEHOT— 5 L0 &5 AT D “Top20%” DT
A, FHEA DML LR TR L /25, 2T, ABERCTHE, UF0HE
CEMRO (RN B2 HHT 5.

W) 7mv=7 MEHEORERIL
AFERCBNWTE, Yov=7 MEHET T vy =7 M X 2 EW TR Rl
TOIERHREDOENHE L | RFEES O LR C TRET D,

G) 7uv=s MEHEDORTEHE
FEROBEAICEY, AR Ty =7 MEHEL D,

k) E=%V 7 Fk
ARG ER TR, BSTFRICEE S5 Top20%” D _EAL S — 7 v— 7 O E 7y =
7 MZ K 2 IR TGRS AL COERANRE OB Y& & . RiE S OPEHRE
ZRLCHEHET D,
IDED, TE=X VT BT ERT AR I T a Y e M X DR TR R
TOIEWREIREDOE PR L T - BMULK X A TOEEROFFEEDOEH L 7
o BHEREEEEF CHEIT 2 Z L2 oW TE, BNEORRI R TR 72
M ELWEEZ BND,
AFuY =7 MIBWTIL, IEC O A —1 L0 REREELZRIGT 52 L 2EL
TW5, FTERIEHEICONTIEL, A =D L DRI EA2E AT 5 2 L 2Rl L
TW5,

(1) GHG i HH & K OVH sl e
AFERBNTE, V77 Lo A& [REy) L 7 ey =2 MEHE TPEy) %
brd-2 2 &, PR E A HET S, BEIciE, RV EET S,

ER, = RE, - PE,
E U7y Ly | FuaYes b HEH B E
PEHIE (tCO%) | HEHE (tCO%) | (tCOz)

2017 20,710 6,282 14,429
2018 20,710 6,282 14,429
2019 20,710 6,282 14,429
2020 20,710 6,282 14,429
Total (tCO2) 82,840 25,128 57,716
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(1) JCM @ PDD {ERIZ £ 2 A R

(@) 7m vy NERMEHRNT vy =7 NBNE
K7 V=7 FOEREGNIL, BAMIEESALN T n =7 FBINE LY T
FMITREAEN T vy =7 FBINE & 720 RIEOFEREZIT O,
OECC 1% PDD OAERRICHE L 72 HMEIROEH, 70y = 7 S RRAEET — 2 5
4 - /3Fr L, PDD OFERZ1T 5,
UBEDN (I PDD 1ERICEZR BT — % £ FVENERBIEOEHR%Z OECC (2
fefit L, PDD 1R 2 X887 %,

(b) v =7 - BHAGIEH K OV fi HA 4
K7v v =l NMIBFEZITELREZ RIAATEY . Eiii 7 F00 L2 1EE,

(o) Jribmmsiks ME B & DG VEREDR

ARTERIZ IS DR AR 8 ICTE L DT,

# 8 HiEmIZET D ws R

BN

N (A AR

Criterion 1

Replacement of Reference Transformers
with Project Transformer in the Grid, or
Installation of new Project transformers in
the new areas covered by expansion of the
Grid where in the absence of the project,
Reference Transformers would have been

installed.

7Yy RIS TWD Y 77 b
VAEERE T u Y =7 NEERIC
M, FTE TR Y 7 NHMEE L 7R
WIBEIT, V7 7 L RAEEGR DR IE
SNTWD 7Y v FOILRKTOHEE
DTy NEERORE,

Criterion 2

No-load loss of Project Transformers is lower
than that of Reference Transformers, and;
Load loss of Project Transformers is not

higher than that of Reference Transformers,

Tu Yl NEESGRO A MHE LN
L7 7 LUAEELGRE Y IR, 7o
Ta Yoy NEEIROAMBELN L

77 L AEEGR IV ES R,

Criterion 3

Project Transformers installed comply with
in accordance with IEC 60076 as a national /
international QA/QC standards. The
certification report includes information on
the measured performance levels for load
losses and no-load losses as per Standard

and in addition, the associated uncertainty

Tu Y NMEESRIT, EN/E RS
72 QA QC Hifk & LT, IEC60076 |Z
PEPLL TV D Z &, LRI OMRA
WA EAMRS X OARHKD
I E (2 B9 2 A e FEME 0 IR B
THOMREOERNEZENTND Z &

Criterion 4

A complete list of co-ordinates uniquely

identifying each Project Transformers.

a7 NEES & RN T
&5V A M,
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BaU Business as Usual WE O YR AR
BTG Boiler, Steam Turbine and RA T, BRY— U RO ERK
Generator KT FE R iE D - R A
CDM Clean Development Mechanism 7 U —BAFEA T =X A
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and Power Plant JE BT
copr Conference of the Parties firE=HE (B COP19—%5 19 [AlfH
EVIESES))
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A ZeWen| L2220 L CRKUCHEH
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MEGDT Ministry of Environment, Green EUANERE ) — UBHEBOLA
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MOE Ministry of Energy E ANV
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-47-




=H

SFC Specific Fuel Consumption MRV HiE#O T CHAIRREE &
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STG Steam Turbine and Generator RS — B R EE

UBEDN Ulaanbaatar Electricity 7 7 23— hVEREE AL

Distribution Network Company
UNFCCC United Nations Framework [EDE B R B PR SR

Convention on Climate Change
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