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Cogeneration Energi Balance

1 MCTAP K"—L~R—L www.mctap-bppt.com
II-5




H26 JCM PS RiREE
Q)TEILIENDEER - S

EAMBTERSNYHOBTEBNDLEREINIZITFERE 25 FETOT7DERRHEELIERD-O
?D JCM KIREEH R A AT REME AT RSN\ VY HER R T EREXIRICT NTT T2 EEHRR
AT BRU NTT 7o) T4 — AN ERTILOEIRZEEREL -, SHOHER. BRTILTIE, BF
BERUBHFELN—ERBEHY. F. F—FORBOEMEICHEITRILF—EENEDELLL
R2Honfzfz, =Pz —2av DBEAZDRBEHREITIEICEKY. CO2 BIF D ATHEENH
Sl¥iantz, ARBEDREETHIELEHIL. LR OZWHEREZ(TT. MR ERBLTL
%, BEFR Tl 1,000kW VZRADHTRIVOUEEAL, FELEBAITONWTIEEMA~DHEE. BE
L, RIS ERERVCERARICERT S5ETHS.

suilding of 26 starey

IHRLE—HIERF—LE ol }———

a—xRL—3av i RTLIZED _. U

nnnnnnnn
Redr g-m ng machine efficiency 0%
iiall waste heat mmwtexumon 2

ARAEDREETHIELTERE. BATE LIV =7YLY  0&M [ZBET B/ 7\ D%EFEML.
AVRROTDA—TV R —2aV P RTLDI— T IMADEBEEREFAL TS, ATODTIME A
URRLTIZBETAE—BEHLLL-H. SEOEXITBOHEICAIT. BERRILLNEERT
AV
(TR IPERER(BEA—F—) DERIIH T HENR)

ERERTHIRTILDOA—F—IF. EOHED LR RUERBOZHEICHLTEWERRELH D,
OA—2xRL—2aV P RTLDBAIZES>T, IRIILF—aXMDEIBERKIZ. RELFZIRILF—H#
HOEBRICE > T BHEET—ERDHENAREETHLHLEEZEZTHY., ZERICAIT-ERIEEL,

Fr. BT EHAERC (. =R —av P RTLANDIBHBLTERETHY . AEHELHL
LT AVRRITIZEITS, SEOFELUEHDOZELKRERRAL, ALAMTIE, T/ \vHiE 2012 £
1 BIZIRIEMKBHIRIEOREELHBEL THY . ASN\VYHEART, REHREICRIT-HAEEIZE
DEATNS, RTOD I ZO—RTHREINTODIMTHY . BT YR—IER115H5T L
MAIBETH D NTT TR EMRRAIECOEBHTEBNBLICIRBLEEL>TEY . AmOHAEE
ADEREVSBEEmM D, EHEBRICAITEEREEL.,

-6



H26 JCM PS RiREE

2. AERRIOOIIH

(7SI DOBE

REXRRITOCIINOBE

AVRFRDT RZNAVYHOKRTIL A [ZBVWT, 3—V2R—2av P RT LA
EEATRHTODIINTH D ARIV DU TRESNBRERTILAIC

TO I ODBE ) N _ -
AL, T, BERERINA A FEEERAVTERIERTHIET, ZFEHS
DENEFF—DENEEEEZHKEL. CO2 ZHIMT 5.

FERKEBESE ETEMKAH

TODIIRERER | RTILA

MAARELE 300,000 (FH) | EIRHIETFE 2015 £ 11 A

FRGEER 10000 (FM) | TEA(—F24L) | 651A

BEES Zmﬁﬁﬁ@ﬁ%"* BEMLTE | 201645 A

REIEEICETERBEHTHY . BERTIE, TODIIMEEEARTHS
KTV A D BEEETYHREEZRIBIOILEFHEL TS, MIHIRE

BEERFERE

= = ZED 5 ENZDOUVT, JCM R FEHBIFZEXDFREZEEL TS, KAETENR
FTEVATLDOHMRET. BEARBEZLEC, L ESHEERET 5,

GHG HIiEE #9 2,800 (tCO2/4F)




H26 JCM PS iR &=
(2) RRFEIZET5KR

BT EE@ S AT (BPPT) &, EERAFETE (UNDP) DT O S LDHE, FRBEDTIHOKRTILE
[2HBFTH5A—V R —a VP AT LD ERZRET HEEBRELT- Microturbine Cogeneration
Technology Application Project (MCTAP) %3/ L 1= (2008 & ~2013 £), MCTAP TlX,. 1V FkR7
AORTILEFA—DIRL—2 3V P AT LOERBENDVYAILIDRTILTITONTEY., 5.
HENFICETE50—2z R —a P RTLDE RGN EAFEINA TSR TH S, Ff=. PLN
(BEENSR) [CHTHEBEHIBORNEZ T MEEEARENN 1% ERITLHF. BEHRE
DELIFIERIIEETHY. REEBESFICETIAVHAFEREND——XIEEFEDIENDEEZL
nad,

BEQORBLEEAREDO LR ROy Mihigiz i ELE- AR EBKRDHE . TEILIE, O—
VxRl —2avDERICESTEVAEDIRR TH S, cDIKRT T, ICM [2&DHXZEF, -V RL
—LAV VAT LADERICEELGREITESEEALOND,

-8



H26 JCM PS RiREE
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FITTNS, — A BEARIRLF— DFEY . NAFIRNRBEOKARE. KEXREELIV
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9 DD TREEZEIZHITHaD T REH D AT REHE
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2014 FIZBTEH I DD THEERIZBVTFEINIIRILF—FE

EEX0ES vy | F—EIL A5k X | B&R At
1 B, LU EN 1.489.73 | 21,369.07 3,823.75 207194 | 570249 | 34,456.98
|
2 W, RESLUH 537.47 5,605.78 8,176.93 820.18 | 7,396,88 | 22,537.23
3 | AMBIUHMESR 63.76 1,073.01 114.44 18.86 685.38 1,955.46
4 |HREIUERI 181.79 1,353.71 1,239.19 915.41 | 2,552.86 6,296.96
5 (B#E. EFHIUTL 1,809.05 | 12,989.39 6,184.25 2,980.58 | 7,547.97 | 31511.24
BT
6 LAVRBEUVIEERE 11137 281076 | 16,812.28 2,799.68 | 3,746.79 | 26,280.88
58]
7 b5 311 34144 | 3,478.31 1,056.54 801.69 | 335143 | 9,029.41
8 Bk RS A 456.31 3,728.46 0.09 1,352.46 | 3,309.34 8,846.66
9 oS 56457 | 4,132.98 66.65 1,035.61 | 3,102.11 8,901.92
&&t 5,555.49 | 56,541.48 | 37,528.11 | 12,796.40 | 37,395.24 | 149,816.73
9 DD TUREEIZHTEHaC R EADATREME
AV RE AU T.—EI B AR B =11
BETE
% | GWh | % GWh | % | GWh % GWh | % | Gwh
BN 1% 565.4 | 2% |7506 | 1% 128.0 1,443.94
=R 12% |6,7850 | 12% | 4,503.4 | 20% | 2,559.3 13,847.63
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February 2013

Preliminary discussion

March 2013

Letter of intent from Borobudur Hotel to MCTAP Project

March - April 2013

Survey and early data collection at the Location (technical
and financial)

May 2013

Processing data and study report:
1. Technical

2. Balance of plant

3. Feasibility study

4. Financial calculation

July 2013

The signing of cooperation contract

August - September 2013

Tedhnical preparation on the location and MCT wnit
preparation at MCTAP office

Septemnbser 2013

Sending MCT unit and piping, electric, thermal installation
etc

October 2013

Installation commissioning and evaluation of the running

system

Movembear 2020

MCT energy audit
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MCT D#EAIE, RATR— LT
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Hl. FHMBIUHBIZ DN T,
TRIZELEHLELEEL,
MCTAP Management Office
Email:info@mctap-bppt.com
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[PLN #ETSUMIBITRa—TcrOBRAFAEMS ) GR#E-1RER)

2011 FICIRLF—HPEREDEREEFICKDIBENMEICLDE. BEREEIRIILF—TIEIAH
WIRLF—RIZKYBEINDIREETSUME, 2011 FET. 2TORETSUNTRBETH-. B
ARAREIRIILF—ICHELGZOWERETSUME 34718MW THY . BAIRIILF—HEOEREF
5,180MW T#H 5,

PINDHEEITSURDIRILFT—N\SORIETEENDEYTHS,

TOTAL
LOSSES

1965084 GWh

LOSSES
ranumibon end didnbuton
17330, 51 oWk

HET ELECTREOTY
BECTROTY CELNERED

FRODUCTION b CLSTOMERS
17521317 GWh 157.992,66 GWh
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T BTV EETSUMNPLID) FIFHRIVSUHE TS PLTMG) DR R AR 32
40%ThH D=0, HEEX. ThODRETSUMNIKYBEESNDIRHEOHO—ED 60%ELREFLEA
%

BERUCEYBMH SN DEERUE M A N DRED 30-40%ERF THD,

AVNAVRHAOINLDAD IRV AT LTIE, BUIHRHAAMS M SN EE 30%F2DEhFEEF-
F=HERE N FEEHE (WHRG) ([CHRIEND, FDTF=H . AV INAUR AL D FEE#IT. BREA T DE
2D 10%F 555,

ZFDE=H. AVNAUR Y AN AV IRV AT LI, T —EILBRHEEL AT L(PLTD) 2T ,—EIL
PR¥ - RREETSUMPLTDU) IZEETBHIEICKY, T HRIV O URETSUMNEARIV DU -
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[CERIEEHEFRINATINS,

n-17



H26 JCM PS iR &=
BHRI—EVRETSUMADIAT R BEAFTEENE

HREA—EVEFERALERETSUM(PLTG) DM R (THEMIZH 0% TH D, CNHEDFRETI+
. ZOHKHABREDIHTOELLAILOEEE(L, PLTD 5 PLTMG EEEBLH A DSEAMEL, 7
nix, BB A DD 50—60%Thb. HELHEEA WHRG IZRIShZ5E 1. HAH 200EMENS,
D=BH. AVNARFAONADV IRV AT LEFERTNIE PLTG % PLTGU ITTHZEMNTE, TIH
DEGhEZE 30%Hh 5 50%Z LR TE5,

300 of e
Exhaust Gas

'_F'I rmary Chutput
(3096 of fuel)

Comioine

C Durtput
. 50-608% (2 108 o Fush
Hit lo=s i fuel !

+ 109 aof fue]

AVNARYAONAD IRV R T LEFERALFR CTEDEEOHAILBREEETSUMIE 3 DD
BMN$HB, PLTD, PLTMG 8L PLTGAC T R D ATEEMEIL TR D KL512%45,

HRIER=ZE (MW) EFEINhF-ITRILX— :n>1ﬂ‘»f>}~“b‘»f’7)bt-
(GWh) DIRIILEF—DRIRETE
2009 FEDE | 2014 FE5HH | 2009 FNDEIR | 2014 F5t | 2014 F£5EA
R [ET]
PLTD
PLN 5,020 5,031 16,125.11 16,160.44 4,040.11
JE PLN 451
PLTD &5t 5,471
PLTMG
PLN 80 108 4767 64.51 16.13
JE PLN 89
PLTMG &5t 169
PLTG
PLN 3,391 4589 10,018.00 13,556.48 9,037.65
JE PLN 845
PLTG &5t 4,236
&t 9,876 26,191 29,781.43 13,093.89
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Y PLN ORI FUH (PP (=& Y5E JEoA—)  BEES. EEREERD,
BEIN TS REREBRO ICEAS

n.2014 FOFEEINTLSIRIL
¥—%S5ELLIZEE. 1,010 Ahod
Dbk BHEHEBRDOHESI L
EZEKRY D,
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(Profit & Loss) Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Total
Revenue Electricity Cost Reduction 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125400 12,192,125,400 12,192,125,400 12,192,125400 182,881,881,000
Boiler Fuel Cost Reduction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Subsidy 16,632,000,000 0 8] 0 0 0 o 0 8] 0 0 ¢ 0 0 0 4] 0
Total 16,632,000,000 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 12,192,125,400 182,881,881,000]
Material Initial Investment 33,264,000,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fuel Cost 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 103,227,264,000
0
Total 33,264,000,000 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 6,881,817,600 103,227,264,000

Gross Profit

-16,632,000,000

5,310,307,800 5,310,307,800 5,310,307,800 5,310,307,800 5,310,307,800 5,310,307,800 5,310,307,800 5,310,307,800 5,310,307,800 5,310,307,800 5,310,307,800 5,310,307,800 5,310,307,800 5,310,307,800 5,310,307,800

79,654,617,000

Expense Annual Maintenance 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 16,632,000,000
Depreciation 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 1,108,800,000 16,632,000,000
Total 0 2,217,600,000 2,217,600,000 2,217,600,000 2,217,600,000 2,217,600,000 2,217,600,000 2,217,600,000 2,217,600,000 2,217,600,000 2,217,600,000 2,217,600,000 2,217,600,000 2,217,600,000 2,217,600,000 2,217,600,000 33,264,000,000
Operating Profit -16,632,000,000 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 46,390,617,000
0
Non-Operating Income Interest income 0
Non-Operating Expense Interest expense 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Non-Operating Profit Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ordinary Profit -16,632,000,000 3.092,707.800 3,092,707.800 3.092,707.800 3,092.707,800 3.092,707.800 3,092,707,800 3,092,707.800 3,092,707,800 3.092,707.800 3,092.707.800 3.092,707.800 3,092,707,800 3.092,707.800 3,092.707,800 3,092,707.800 46,390,617,000
0 0
Net Income -16,632,000,000 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 3,092,707,800 46,390,617,000
Transferred Profit 3,092,707,800 6,185,415,600 9,278,123,400 12,370,831,200 15,463,539,000 18,556,246,800 21,648,954,600 24,741,662,400 27,834,370,200 30,927,078,000 34,019,785,800 37,112,493,600 40,205,201,400 43,297,909,200
Undistributed Profit -16,632,000,000 3,092,707,800 6,185,415,600 9,278,123,400 12,370,831,200 15,463,539,000 18,556,246,800 21,648,954,600 24,741,662,400 27,834,370,200 30,927,078,000 34,019,785,800 37,112,493,600 40,205,201,400 43,297,909,200 46,390,617,000
Dividend 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Profit carried forward -16,632,000,000 3,092,707,800 6,185,415,600 9,278,123,400 12,370,831,200 15,463,539,000 18,556,246,800 21,648,954,600 24,741,662,400 27,834,370,200 30,927,078,000 34,019,785,800 37,112,493,600 40,205,201,400 43,297,909,200 46,390,617,000
-16,632,000,000 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 63,022,617,000
IRR: Pre-tax 24.29%

IRR: Net of tax
Income
Income (cumulative)

IDR =

-16,632,000,000
24.29%

-16,632,000,000

4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800 4,201,507,800

-12,430,492,200 -8,228,984,400 -4,027,476,600{174,031,200{4,375,539,000 8,577,046,800 12,778,554,600 16,980,062,400 21,181,570,200 25,383,078,000 29,584,585,800 33,786,093,600 37,987,601,400 42,189,109,200 46,390,617,000

—Income —Income (cumulative)

50,000,000,000

40,000,000,000

30,000,000,000

20,000,000,000

10,000,000,000

Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15

Year1 V

-10,000,000,000

-20,000,000,000
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No. Operating Site Customer N;TJ:? POWZE\A?)UHM Fuel Date of Delivery
1 [Factory Kao Soap 3 400 Kerosene 1982
2 [Hotel Manza Beach 2 400 Kerosene 1983
3 [Hotel Chinzanso 1 480 City Gas 1983
4 |Hotel Nansei Grand 2 400 Kerosene 1984
5 [Factory Taiyo Chemical 1 1000 A Heavy Oil 1985
6 [Refinery Showa Shell 1 3500 C Heavy Oil 1987
7 [Factory Niino Electronics 1 600 A Heavy Oil 1987
8 |Park Wanpaku 2 600 A Heavy Oil 1988
9 |[Factory Kawasaki Steel 2 5500 C Heavy Oil 1988
10 (Data Center NTT 2 800 C Heavy Oil 1988
11 (Factory Kawsaki Heavy Indusry 1 1750 City Gas 1988
12 |Factory Shinetsu Semiconductor 1 1000 Kerosene 1988
13 [Factory Ohmikenshi 1 4800 C Heavy Oil 1988
14 [Refinery Taiyo Petroleum 1 6370 Gas/ Qil 1988
15  [University Tokyo Electric 1 500 City Gas 1988
16  |University Tokyo Electric 1 500 City Gas 1988
17  University Tokyo Electric 1 500 Kerosene 1988
18 ([Health Center Kitakyushu 1 300 A Heavy Oil 1988
19 (Factory Takenouchi 1 800 A Heavy Oil 1988
20 |Factory Takasaki Pulp & Paper 1 6300 A Heavy Oil 1988
21 |Factory Tohoku lwate Cement 1 4950 A Heavy Oil 1988
22 |Health Center Meihan Health Land i ggg Light Oil 1988
23  |[Factory Nihon Zeon 1 4000 City Gas 1988
24 [Factory Fujitsu 1 1600 A Heavy Oil 1988
25 |Factory PFU 1 800 A Heavy Oil 1989
26 |Factory Kondo Boseki 1 4950 A Heavy Oil 1989
27 |Factory Kondo Boseki 1 4950 A Heavy Oil 1989
28 |Factory Kyushu Fuji Bread 1 1000 A Heavy Oil 1989
29 |Factory Chuetsu Gokin Steel 2 1450 A Heavy Oil 1989
30 |Office Building Makuhari Techno Garden 2 3750 A Heavy Oil 1989
31 |Factory Shinetsu Chemical 1 4950 A Heavy Oil 1989
32 |Hotel Daikanso 2 300 A Heavy Oil 1989
33 |Factory Sankyo Food 2 470 A Heavy Oil 1989
34  [Factory Kawasaki Heavy Industry 1 2900 Gas /AHeavi Oil 1989
35 |Factory Mitsubishi Heavy Industry 1 480 A Heavy Oil 1989
36 |Factory Kawasaki Heavy Industry 1 2900 Gas 1989
37 |Factory Fuji Electric 1 380 Kerosene 1989
38 |Factory Kanto Electric 3 5500 A Heavy Oil 1990
39 |Factory Teijin 4 390 A Heavy Oil 1990
40 |Factory Marusan Pulp & Paper 2 4000 A Heavy Oil 1990
41 |Factory Okamoto 1 500 A Heavy Oil 1990
42 |Factory Domochi 1 450 A Heavy Oil 1990
43 |Factory Kawasaki Heavy Industry 1 2400 AHeavy OilCity Gas 1990
44 |Factory Toyo Pulp & Paper 1 900 A Heavy Oil 1990
45 |Ski Resort Niseko Alpen Ski Resort 41 500250 A Heavy Oil 1990
46 |Factory Nihon Zeon 1 3830 City Gas 1990
47 |Ski Resort Palcol Ski Resort 6 500 A Heavy Oil 1990
48 |Factory Kawasaki Heavy Industry 1 2400 City Gas 1990
49 [|Factory Taffco 1 450 A Heavy Oil 1990
50 |Factory Takenouchi 1 800 A Heavy Oil 1991
51 |University Kawasaki University 3 1200 A Heavy Oil 1991
52 |Factory Lintech 2 2900 A Heavy Oil 1991
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No. Operating Site Customer Numbgr Povier Output Fuel Date of Delivery
of Unit (kW)
53 |[[Factory Toho Gas 1 2400 City Gas 1991
54 |[Factory Yokohama Rubber 2 170 A Heavy Ol 1991
55 |[Factory Asahi Corporation 1 2900 City Gas 1991
56 |[Factory Sumitomo Bekreit 1 1850 A Heavy Ol 1991
57 |[Factory Dowa Steel 1 1000 A Heavy Ol 1991
58 |[Factory Toyota Motors 1 2900 A Heavy Ol 1991
59 |[Factory Oomiya Pulp & Paper 1 2900 A Heavy Ol 1991
60 |[Factory Toyota Motors 1 2100 A Heavy Ol 1991
61 |[[Park Kobe Horbor Land 1 2900 City Gas 1991
62 |[[Office Building Mainichi News Paper 2,1 24701500 City Gas 1991
63 [[University Tokyo Medical University 1 1200 City Gas 1991
64 |[[Factory Yokohama Rubber 2 400 A Heavy Ol 1991
65 |[Factory Kao Soap 2 2900 City Gas 1991
66 [Hotel Urabandai Hotel 2 955 A Heavy Ol 1991
67 |[Factory Daisen Blow 4,1 1000600 A Heavy Ol 1991
68 |[Factory Toho Gas 1 2400 City Gas 1992
69 |[Factory Shinetsu Electronics 1 2900 A Heavy Ol 1992
70 ([Training Center NTT Suzuka 1 500 A Heavy Ol 1992
71 |Factory Kyushu Fuji Bread 1 1000 A Heavy Ol 1992
72 [[University Kawasaki 1 1200 A Heavy Oil 1992
73 |[Factory Toyota Motors 1 2900 A Heavy Oil 1992
74 |[Factory Toyota Motors 1 2900 A Heavy Ol 1992
75 [Hospital Suzuka-shi Central Hospital 2 250 A Heavy Ol 1992
76 [[Ski Resort Niseko Alpen Ski Resort 1 500 A Heavy Ol 1992
77 |Factory Shinnikkei 2 2100 A Heavy Ol 1992
78 [Hospital Kyoto University Hospital 1 1500 A Heavy Ol 1992
79 |[Factory Toyota Motors 1 4100 City Gas 1993
80 |[Factory Bando Chemical 1 2100 City Gas 1993
81 |[Factory Nihon Denso 1 2100 City Gas 1993
82 |Hospital Nihon Medical University 1 1200 City Gas 1993
Hospital
83 |[[Factory Daihatsu 1 2900 City Gas 1993
84 |[Factory Sanyo Pulp & Paper 1 4300 A Heavy Ol 1993
85 |[Factory Fujitsu AMD Semiconductor 1 2900 A Heavy Oil 1993
86 [Shopping Center Sagamiwara Shopping Center 3 1000 A Heavy Ol 1993
87 |[Factory Matsushita Electronics 1 1500 A Heavy Oil,LPG 1994
88 |[Factory Takeda Pharmaceutical 1 6000 City Gas 1994
89 |[Factory Fujitsu 1 2900 A Heavy Ol 1994
90 |Factory Fujitsu 1 2845 A Heavy Ol 1994
91 |[Factory Shinetsu 1 2100 City Gas 1995
92 |Factory Matsushita Electronics 1 1500 LPG 1995
93 |[[Factory Matsushita Electronics 1 1500 LPG 1995
94  [Hospital Nagoya University Hospital 2 1500 A Heavy Oil,City Gas 1995
95 |[Factory Yukijirushi Milk 1 1500 City Gas 1995
96 |[Factory Toyota Motors 1 6100 A Heavy Oil 1995
97 |[Factory Alaco 1 6100 City Gas 1995
98 |[Factory Matsushita Electronics 2 1500 LPG,City Gas 1995
99 |[Factory Matsushita Electronics 3 1500 LPG 1996
100 (Factory Sony 1 1500 Kerosene 1996
101 |[[Factory Kyushu Fuji Bread 1 1000 A Heavy Ol 1996
102 |[Factory Shatorese 3 1990 LPG 1996
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No. Operating Site Customer Numbgr Pouier Oufput Fuel Date of Delivery
of Unit (kW)
103 [Shopping Center Tsu-nanko Shopping Center 3 650 A Heavy Ol 1996
104 |Factory Matsushita Electronics 1 1500 LPG 1996
105 |Factory Fujitsu 1 2845 A Heavy Ol 1996
106 (Factory Toyota Motors 1 6500 A Heavy OQil 1996
107 |Factory Fuijitsu 1 4100 Kerosene,LPG 1996
108 (Factory Oomiya Pulp & Paper 1 4100 Kerosene,A Heavy Olil 1996
109 ([Laboratory Ministry of Education 1 2000 A Heavy Oil City Gas 1997
110 |Factory Lion 1 2100 City Gas 1997
111 |Factory Bando Chemical 1 2140 City Gas 1997
112 |Factory Tokusen 1 6262 LPG 1997
113 |Area Air Conditon  Tokyo Kamata 1 1500 City Gas 1997
114 |Factory Sanyo Electric 1 2900 Kerosene,LPG 1997
115 (Factory Japan Tobacco 1 2100 A Heavy Oil 1997
116 |University Iwate University 3 500 A Heavy Oil 1997
117 ([Hospital Shinshunshirai Hospital 1 280 City Gas 1997
118 (Factory Matsushita Electronics 1 1500 A Heavy Qil,LPG 1997
119 ([Hospital Suzuka Central Hospital 1 500 A Heavy Oil 1997
120 (Factory Daihatsu 1 6500 City Gas 1997
121 (Factory Kyushu Fuiji Bread 1 1000 A Heavy Oil 1998
122 |Office Building JR Central Towers 3 1500 AHeavy OilCity Gas 1998
123 |Factory Ideshigyo 1 1500 City Gas 1998
124 (Factory Ibiden 1 6800 City Gas 1998
125 (Factory Cresia 1 6050 A Heavy Oil 1998
126 (|Water Purification Plant |Higashi-Murayama 2 1600 AHeavy Oil.City Gas 1998
127 ([Hospital Yamagata Central Hospital 3 650 A Heavy Ol 1998
128 [Somewhere Somewhere 1 6000 LPG 1999
129 [Hospital Akita Union Hospital 2 500 City Gas 1999
130 |Factory NSK Trinton 1 720 A Heavy Ol 1999
131 [Hospital Kitaide Hospital 2 240 A Heavy Ol 1999
132 |Factory Shinko Electric 1 3200 City Gas 2000
133 [Laboratory Space Development Center 2 2400 A Heavy Ol 2000
134 |Factory Daihatsu 1 6500 City Gas 2000
135 [Factory Toyota Motors 1 7500 A Heavy OilCity Gas 2000
136 [Refinery Teikoku Petroleum 1 1500 Natural Gas 2000
137 |Factory Stella Chemipha 1 1500 LNG 2000
138 [Hospital Kanto Teishin Hospital 2 400 City Gas 2000
139 [University Tokyo Foreign Language University 2 500 City Gas 2000
140 |Factory Kao Soap 1 6800 City Gas 2000
141 |Train Station JR East 2 1000 Kerosene 2000
142 |Factory Denso 1 6500 City Gas 2000
143 [Factory Morinaga Milk 1 1500 City Gas 2000
144 [Factory Matsushita Electric 2 1500 A Heavy Qil,LPG 2000
145 |Factory Nitta Jellatine 1 1500 City Gas 2001
146 ([Factory Suntory 1 1500 City Gas 2001
147 [Office Building Ebisu Garden Place 1 1500 A Heavy OilCity Gas 2001
148 [Factory Termo 1 2900 City Gas 2001
149 |Factory Marutomi Pulp & Paper 1 1500 Kerosene,City Gas 2001
150 |Factory Matsushita Electronics 1 1500 A Heavy Qil,LPG 2001
151 |Factory Yukijirushi Milk 1 1500 Kerosene 2001
152 |Factory Matsushita Electronics 1 1500 A Heavy Oil,LPG 2001
153 |Factory Matsushita Electronics 2 1500 A Heavy Oil,LPG 2001
154 |Factory Daikin 1 6500 City Gas 2001
155 (Factory Sanyo Electric 1 2200 LPG 2001
156 (Factory Matsushita Electronics 2 2900 Natural Gas 2001
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No. Operating Site Customer N;TJ?}? POWZZV(;)UQ?UI Fuel Date of Delivery
157 |Factory Asmo 1 6140 A Heavy Oil 2001
158 [Factory Daihatsu 1 6500 City Gas 2001
159 (Office Building World Trade Center 1 1500 - 2001
160 (Factory Matsushita Electronics Parts 1 1500 A Heavy OIil,LPG 2001
161 |[Factory Toyota Motors 1 7500 A Heavy OilCity Gas 2002
162 |Factory Asmo 1 6500 A Heavy Ol 2002
163 |Factory Matsushita Electronics 1 2900 Natural Gas 2002
164 |University Kanazawa Medical University 3 1200 A Heavy Ol 2002
165 |[[Factory FDK 1 650 City Gas 2002
166 |Train Station JR East Morioka g 670 Kerosene 2002
167 |Factory Morinaga Milk 1 1500 City Gas 2002
168 |(Factory Kawasaki Heavy Industry 1 7750 City Gas 2002
169 |Factory S Energy 1 5570 City Gas 2002
170 (Laboratory Daiichi Pharmaceutical 1 2200 AHeavy OilCity Gas 2002
171 [Hospital Oosaka Red Cross Hospital 1 1600 AHeavy OilCity Gas 2003
172 |Factory Sumitomo Chemical 1 6500 City Gas 2003
173 [Hospital Sapporo Hospital 2 200 City Gas 2003
174 |Factory Toyota Motor Parts 1 6500 City Gas 2003
175 |[Factory Kao Soap 1 6500 City Gas 2003
176 |Factory Shinetsu Semiconductor 1 2900 Kerosene 2003
177 |Factory Sapporo Beer 3 700 City Gas 2003
178 |Residence Sagamiwara Army Residence 2 500 City Gas 2003
179 |Factory S Energy 1 5500 City Gas 2004
180 ([Factory Oji Pulp & Paper 1 6920 A Heavy Oil 2004
181 |(Laboratory Air & Space Company 1 6500 City Gas 2004
182 |[Factory Kao Soap 1 6500 Natural Gas 2005
183 |Refinery Petroleum Development 1 1500 Light Oil,Natural Gas 2006
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Responsible personnel Role

- Responsible for planning and implementation of
project, and preparation of monitoring report,

- in charge of cross-checking the monitored data
Project Manager reported from data collection staff,

- in charge of QA/QC of monitoring data and
measuring equipment including monitoring
training.

- in charge of data collection including reading,
recording, aggregation and archiving,

- in charge of machine operation and
maintenance including calibration of measureing
equipment.

Data collection staff
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JCM HEMEDBEAMEEZERBL DD, E2AUUVICRELGE AR (BHE . RES. RERD)
DIRFEEEE L=,

BEHFHOIHDOT LI A—5—

BFEE 3L Tr=H3RK BFA=E33KL
(Fr—ha17) TaEHES S5
EREHEE
(% No.CP05-0010)

WEZRIUJGHRE HE-&

il 1HIR ERRHR (A) ez~
EEMm 1WA
Wil (208 (FL—-hs17) BiE2iRK 30 F1JF-S23R, F1JF-R
120 F1JF-523R, F1JF-R
—/5 F1JF-523R, F1JF-R
A3 30 F2JF-523R, F2JF-R
120 F2JF-523R, F2JF-R
250 F2JF-523R, F2JF-R
| =5 | F2JF-S23R, F2JF-R
=1a38Rst I'30 | F3JF-S23R, F3JF-R
[120 | FaJF-S23R, F3JF-R
250 F3JF-523R, F3JF-R
—/5 F3JF-523R, F3JF-R
il (2.088) HAE2HR —/5 FEBAAT 2o F A bEY F1C-S22VR
g3t =5 | mmEmEETS 54> MG | F20-822VR
ZHEBIRA [=isgrw—1 | =mmEET s 74> rAY F3C-S22VR
=1a4igst — /5% Fid—/1 REEMA7 2 F4 >~ MY | FAC-S22VR
WE (1.08) =831t — /5% it -1 RERFET S F A FEY FP3C-522VR
BT — /5% f- it —/1 REEAAT 42 54> b§Y | FPAC-S22VR
HRIRE (0.58) =fasist [=/s | smmitEr 474> &Y | FH3C-S22VR
2 (2.560) =matst [=/sgrz—11 | ®ERfIB7 554> 1Y | FV3C-S22VR
=484zt [=rsgr@—11 | #BEEET S F A MY | FVAC-S22VR
WAL (#:82.08) =483 —/5 FM3ER-R
WEEHE (WE1.08) =438 -/5 FP3ER-R
AR (BRIME0.58) =43 —-/5 FH3ES-R
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DC

AC

Amp meter
Volt meter

Amp meter
Volt meter

Watt meter
(1PH2W)

(3PH3W) Unbal.
(3PH4W) Unbal.

Var meter
(1PH2W)
(3PH3W) Unbal.

(3PH4W) Unbal.
PF meter
(1PH)
(3PH)

Frequency meter

DC11
DC11

AC11
AC11

W11-E11

W11-E32
W11-E33

QM1-E11
Q11-E32

Q11-E33

PF11-E11
PF11-E31

F11
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Moving coil type

Rectifier type
Rectifier type

Transducer type

Transducer type
Transducer type

Transducer type
Transducer type

Transducer type

Transducer type
Transducer type

Transducer type
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Tag No. [Service Type of Instrument Fluid Capacity Pressure |Temp [Line Size |Connection Materia|Manufacture Model No. Accuracy
FIR-101 [Chiller Supply |Magnet Flow Meter |Chiller  |0-2,450L/min |0.3Mpa 6[150A  |JISTOKFF 150 |cs  [Tokwo Keico |EGMI00C 008 RO
FIR-103 |OWSupply  |Viriable Area Flow meter [Water  [0-125L/min  [0.15Mpa [AMB [25A  |JIS1OKFF25A  [cs | oo Keiso (AMTIEW 108 7S
FIRA-201 [HW Supply  |Viriable Area Flow meter [Hot W [0-802/h 0.55Mpa 90[100a  |JIS 10K FF 100A [cs |20 Keiee AMTTEW 10 FS
FIR-401 |NG Supply [Vortex Flometer Natwral G [0-2702/h  [0.1Mpa [AMB [80A  |JIS 10K FF80A  |susgo [okvo Kero  [VFMAOT0C 220 RO
PIRA-101|Chiller Supply |Pressure Transmitter  |Chiller 0-0.4Mpa 6[150A  |Rc1/2 sus3oq Yokogawa  |EJXT10 +£0.2% RD
PIR-102 |Chiller Return |Pressure Transmitter | Chiller 0-0.4Mpa 12[150A  |RC 1/2 sus3oq Yokogawa  |EJXT10 +0.2% RD
PIRA-103|CW Girculation |Pressure Transmitter ~ |CW 0-0.15Mpa  30[150A  |RC 1/2 sus3oq Yokogawa  |EJXT10 +0.2% RD
PIRA-201|HW Supply  |Pressure Transmitter  |Hot W 0-05Mpa |  90[150A  [RC1/2 Sus3oq Yokogawa |EJXT10J 1025 RD
PIR-202 |HWRetum |Pressure Transmitter  |Hot W 0-04Mpa |  75[150A  |RC1/2 susgoq "okegawa  |EJXTIO - )2£0.2% RD
PI-401 |NG Supply  |Pressure Transmitter |Natural G 0-20Kpa |AMB [150A  |RC 1/2 susaoq Yokesawa |EJXTI0J - 1£02% RD
TICA-101|Chiller Supply |Pt 100 Q Chiller  |-25 to 50°C 150A  |JIS 10K FF20A  |sus3o4Mtavashi Denko|R3 Type %0-3+0-°°5t
TIR-102 |Chiller Return [Pt 100 Q Chiller |25 to 50°C 150A  |JIS 10K FF20A  |sus304tavashi DenkolR3 Type oo
TIR-103 |CW Girculation [Pt 100 Q ow 0-50°C 250A  |JIS10KFF20A  |sus3oqHavashi Denko\R3 Type oot
TIRA-201[HW Supply [Pt 100 @ HotWw  [0-100°C 100A  |JIS 10K FF20A  |sus3o4Mtavashi Denko|R3 Type oo
TIR-202 |HWReturn [Pt 100 Q HotW  |0-100°C 100A  |JIS 10K FF20A  |sus304avashi DenkolR3 Type oo
TIR-401 |NG Supply [Pt 100 Q Natural G |0-100°C 80A  |JIST0KFF20A  |Sus3oq tavashi Denko|R3 Type o000
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(B) RAFEDRFE+EMHEDHERLFFRATECRENDEFS

BESNDBZELEDOEED-ODIEE

REATOERZEELTI. ARIVOUNOHHEN SBR[ AT RITLDIARFR BE. KR
BIFbhd, INGIZOVWTIR AURR O TRIEENEDHEEEIRSH T, BERLEEZEET D
BBEZIT. -, ChoDEDEHWAE=FI T ETIELRETT D,

ARUBEAME | B NOX EZTIF 570, RIHEEZRE

ERE R [(ZEN ] AEE-HERERE
[BERNITOOUVDHRE-F ML —ZHRE CRER) . BERT7Y
-7V BBEICT LM (RIRH) ZEE

RS FFiRT L. QMILERE

BESNDHFZELEZDERDI-ODIEE

FUoHBABARIVOUDBAIZLDRENLGERDOER. RIS EEOBEAICLSIRER
FOEBNETONS, SEIF. BERKEOE=F) VT 2ELERORREAUANCERTITZAS
KINTTBVARTLEEATEHILERETT 5. COVATLDBAIZKY ., RIEDORERMELTE
RIATIENTE, BESNAIFHEEHER T H LN D AREMENH D,

TRRANEDHGAIRELHAE~NDT S

AVRRVTTIE. SEDIRIILF—FEDEKICHEZ . RAHRFILHELE-ERNOEELRX
REREBEVNERTIDENDHD, ATODIIITHE BEIRILEF—DEDOFVRATLEE
ATBHILIZKY . RAARDHF OIRILX—Z2EMIERTHIENA#EL LD F-. B EEN
SHOBBEADRTRLTWSD. EBNRENTLRETHD. SEDIILNHEEROEAN
ERINIE. BALLBEEZEICETAENOREEDORALIZNA, AVRRITLAEDENDER
WRDBEIZEDLENS,
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2015 &£ £ JCM FZfmBIEEEAIZE T, 7/-TJL A llé MOU 5§t 2 F ETH S,
(B4&:2015 4 3 )

RTINA—F—DBIRREINF-EH (AFELADEIUIR., L ERIZKSREI(Guarantee)) Z L \H
IZOUT7 S50, EF5BEND—DTHD,
NI IET B8, FTREEKET 5.
@ FHMRFEOFME
MAFELARUR DA EEFIEY 576, TEXE (ELHA E&C) EEMLIZIRMMEAE(Q2
A4-6 BZEICFHHERBEMBEEST) OFHEZTI.
@ {R3II (Guarantee) ZHIDER . ABRE. LU RHE
— AR HI7EREE (Guarantee) B E S B, SEIOI—V Iz RL—2aV Y AT LADE
HAEHEZEELERT S,
@ MOU fif
RO HEREHHAA . MOU FEFEEITS,

MOU & #E LA, MELEFE N (B RFEEEGT A S S VIREZE ) MEXIEZ1TO.
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5. JCM AEmIERKICET HAE

(1) ERIEEH

ARFAETIE, JCM FERICHE T OERMEEHLLT UTOER 1 ~EH/TERELT=,

BEHA

HAIVOVE HRIV O DHEREFI AT 2RI S EENSERINDSO—D
IRL—UaV S RTFLTHAZE, A=z R—a3 VAT LNERERCAK) %
HIRTHEICKY ., TIIEISRBINDIENERET DL,

EH2

TOC IO TEASNARINK A EBED A ERES X 1,200USRLU T THAHZE (x 1
USRt =352 kW), 7O I TEASNLRINK S FED A FRE N, BEFED S —
REREEO A EREENDEHE LEESLNE,

EH3

TV TEASN SRR A EEDEET 55K(E ., BEFEDOI—R A5 HER
MEETLAKERBIDHIL,

EH4

HRIVOUNEETIENFEREESN, JUIFADFEFTONANIE,

EH5

ZADEEG T CHESN . TOP I TEASN IR S EHD COP (£,
0.7 LLETHBIE,COP,ppro i [ TADTVNDEEEUENOIBEZUALBESE
HEAELI-. TOP I TEASN DRI 4 E M | (COPabsorp,spec, i) COP
#HETELT=1 M, COPabsorp,spec, i [FA—H—DHFERKFATOHOLIGEZBEHBRT —
APRBLYOHIETEAIND,

[COPabsorp,tc, i E-I-%o)ﬁ*_% :_r—t]

COP.

absorp,te, |

= COP absorp,spec, | *[ (Tcno//'ng out/ - Tchﬂ/ed out/ + TD chilled * TD coo//‘ng) / (37 - 7 +
TD chilled * TD ooo//ng)]

coP,.. . . EEEEEUTCHHESNE:. TAC VM TEASN BRUR
Pl K AEHE DCOP * [-]
cop, _ FTOSIOFOBEEHTTHASNHRINE AEHE DCOP
D, Spec, I [_]
Tt ot TOCIIMDEEEH T TRESNS, TODIVMTEAS
NDAEH OHAAHKE HER]
IO OB EEHE T TRESNS, TOSIHFCEAS

Tc illed out,i N
e out NBAER OHHARKE HEK]

- A OFEREEH A ANKEDRER, TI4/ILMEELT
chilled 1.500 H:EE]

7D o0iine AIEORFKEEEHE NAKEDEEE, TI4ILMEELT

1.5°C [{EK]

* COPPJtc,i it E I A= DIZEBREEH
HASAKE  HATC. AH12°C
HASEKE A 37°C, AA32°C
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TACI O TCEASNEZHRIVOY OEBHEL, A—H—DOHFABADTR
FF—2PRBELYDHIET, 40%(LHV A=) LI ETHDI L,

BEH7

LLEBREDI— R A ERARBEINSGE . BFEOF— RS EED A1EE
ARRFICHRES BBV -ODETENERSINEE,
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JCM FEBICE T EEMEERERETRIZHIY. UTOBYSIURERITIZEITEI— v
BEELVAEIZE SOV -REAEERKLT-,

D ARV TEIZEFRRINK A EHTHIZOIRR

AR TORERESLVUIELE. BBELOEBET —LIZHEN., F—DOFEELERNICH
WTHERL2DH %,

AVRRLTOFS—HBIZETPEFELRTL—V—IE. HRAFGICEVWTEEETHIEEA
—h—TH5. ERBIIZIL, Trane, Carrier, York,ZL T McQuay EFDKE R EMNLEZTIE~AS AL
TWS I EFEDAURRITIZEITAFI—HHEIE. BEK 1 ORTEY. BHEN—REIUEEER
—AHICERIERIZH D

B& 1 1UFRIFERIZETHEFEDFF—MED®RY

1,200,000.0 1,800

- 1,600
1,000,000.0

- 1,400
800,000.0 - 1,200

- 1,000
600,000.0 A

- 800
400,000.0 A - 600

- 400
200,000.0 -~

- 200

0.0 - -0

2010 2011 2012E
SRR (B A —EER—X (B BHAIDR)

BIZVEFEICBTA3F5—DHAXBEDORFGEEHMRICER TS, KX 2 D&Y, 901kw UL E
DEDMN, AVERLTOHBIZEVWTRLERLTWNSIEN DM S, ThIE, BEEROARTIL
& KBEBRERICEITAFS—EANLRMEITONTULENLTHDIEEZDNS,

4 BSRIA, Chillers Indonesia: A multi client study, 2013
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HE 2 FS5—DYHAXBORTEHIHTRES

400

350

300

250

200 m2010

m2011

(Ob ) % O ot 356

150
[M2012E

100

50

MRDELAVRRSTOFF—MHICENTIE, SESFLEIMTOFI—HER LTS, GH
TH. ABRICEVTERRXAREICERE T 5. UTORRMNSHTMNEEY . FS—HIHIZEIT
BRINKAEED S T (IR 3WFE LS,

B& 3 A1VRROTFOF—HBRICHETEF—DEEEDO L T7HR'?

2010 2011 2012E

Units %o Units %o Units %
Reciprocating 436 37% 461 31% 445 29%
Screw 434 37% 516 34% 613 40%
Scroll 104 9% 220 15% 163 11%
Centrifugal 183 16% 251 17% 265 17%
Absorption " 31 3% 48 3% 45 3%
Total 1,188 100% 1,496 100% 1,531 100%

Source: BSRIA
Note: Only AC applications. This may include up to 5% of chillers for mived applications
1. Includes small absorption chillers

LAOLGED S, thDFF—EREE. RIRK A REELE R OILRERIZH S, FBIZ 2007 F£H 5 2011
FIZBFRRINE A FHDEBAR—RDHER(CAGR)(E. 48.0%EKEW, AR TEIZH TS
AR A BT ISICE THY—4 vy )—4 —([X Shuangualing(d &), Broad(7 A1)#). Huin( &),
LS(EZED. Thermax(1 RN EIFoND, CNEDREDHZOTHS, IR AEEDT—2%
HELIZOE, YRAMELz, B RT—2%HE 5= DAHFAT (L. 2014 F£ 10 ARFRIZHE TS,

5 BSRIA, Chillers Indonesia: A multi client study, 2013
6 2012 7 —%(% BSRIA #EHE

7 BSRIA, Chillers Indonesia: A multi client study, 2013
8 2012 F7—%4(% BSRIA #EHE

9 BSRIA, Chillers Indonesia: A multi client study, 2013
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INENDA—HD—DRBXR—LR—=UHHHMELGS TS, LR G T—2(E, BIAMIZ,
HEDmE. BIERKCOP)., mHgEN. AKX, BARFE. M ATRERATHS, CNoDT—2D
35, COP LM RRENZEE L TR BME L=, 708 BRAMBRERLICIE ., U A B OB Z Y X+
D55, COP BLUAREBENELIIT—AIANFELTLDEDDAEFERALTLS, TEROTI7H
5. ZEMAORIRAEEIEL. Bt RFEEAITOVTIIBEWNS ATV THRHEIEDOD.
COPIZDWWTIKIFEAEDHEN1.3~14DEBEICRONTNAIEN T NS, Fi-. ERXDIRIR
L REBED COP [2DLWVTH, ZDREAIZEHLH T, 0.6~0.8 ITURFES>TNNBDIEN DM D, M T
%.COPO.7 IZEGEAERLTVNEELSTHD, LIzA>T. AFZEITHULVTIL, 0.7 LLED COP %3
BUBEHLLTEET S LT,

ER 4 RIKARBICETHEERBETERDDE R

1.9
1.8 K
1.7 _— 7 =]
“ERAEA
1.6
~
B 14 | | | X B N
- 1 9.%9.9%9 % | .
f% ~~~~-- —————‘
# 12 = ——
c 11
0 1 1=
P
- 0.9
PASRES
r————\N— 7 |
08 7\ AR M
0.7 Bk i
UK 'l
0.6 o
\-’/
0.5
04 ; ; ; ; ; ; .
0 500 1,000 1,500 2,000 2,500 3,000 3,500
% BUHE 1 (USRt)
# Shuangliang(f1[E) m Broad(kE) A Jiangsu Huinerg New Energy Technology(E) x LS(8E) x Thermax(ENE)

1-47



H26 JCM PS RiREE
@ AVRRITORTIVIZBIFRZHRIVS U DERKRIZDNT

AFEICETA2ERBMTHS. 3—CzRL—av P RATFLDIE  BEBDDIEIHAIUD
UTHD BRICETDZRBRABHRIVS U A—H—D35 ARV TZICEWTE X2 ERL
TW3EDIEZ L, BERMICIX. TAOUEHK. JINBET X, BRI, GE. AW, =H+i&
M. ZBEFTE VOI—IRLFT—VRTLETHS, LHOLENS, SNEDA—H—DAURE R
CTICBVWTERLTVWAEXEDIFEAL L, ZHEPOBGEDH R (TUOUEET) LU
SRE - HRERNAORERTTHD, IIFETEOHBREREBEICOVIE. BEEIO UMD
IVOUVDRERFTETO TN L MAERBEI T —ELIVOUDHDESITHD. AE
DFER.AVRRITITEITBHRIV O AMAEREEFDA—H—EL T, GE BEUNILFIHFE
BHE UT. MDAV RITIZEITEH AT ARAAERBEICDOWNTERET 5.

M GE (General Electric)"

GE . AVRRITIZBITEHRAI—EY  HRIVOUI—ILTELDEEEBELTHY. A
VRRVTDHARI—E VNIV S AL EBIZENTIE. 80vD L 7EHT S EERE
ELTIX. Bekasi Power [ZF11 5 & EH 130MW ARIED TR Z—E U# A [ Tunas Tt~ D 4.4MW
HRBDHRI—EVMA, TSHFAURRITADEET 2458 MW REDQARIV O MAENH
B,

B/N\ILFS

NILFIE . HRIVO U DMAERBEEB LTS, BEEEELTIE. PLN FITT, v EIC
BFBE 1IOMWIREDE —VARRITHRIVCSUMA . ZILUIZEITEEEH 184AMWIREEDE
—HERAEITHRIVCUMADNEFONS,

BIS.ABRERL. AVRROT-OXALEH ., AZNANXHIZE T HHRTILE 20 HIZxL. ET
VO RBEEER Lz, COETI T RBEZBLTHERTEL. RTLICEFTEARAIVOVEA
EHIE N HDHTH>T=o KEFITBWTIE. GE 1TV N\YI7DARIVDUEFERALTILM= C
NOEBFERADE AVFRLTORTIVIZENT, IOMW LIFONRARI O UMAEREILIFE
WETTWEEZLNS,

CRAMTTOTERR LTS IR T —FEENR A 75 VRATLAEREFRES X IHRESE 2014
"HIRILF— EERMTREREEE I XA —ba32 T —BEE X O ERERIC RS ASEAN TS HHRINESE %)
HEE2011
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CCTC AERXROEREMNICEAT 2EBEERHEZRET SIHY. BEZTIT o= 1VFERIT
[CBITBDHRIVOUMAEBEDHSD GE BIU/NIILFSOEZHZAT Mo, BEROE AT
LDOHRBHELIBEL - #HRETRITRT . TRMSANLEY . HID/NEL 5MW LTS
AIUDUITDWNTIE, FEZED 40%FTEITUNFE STz, LIzA > T RBEIZEFHHRIUDY
DEREEHLELT, BREMFRET 40%LL EEFTE L=,

Bk 5 HRIVSUDEELE? °

60

50 ]
| |

|

s

(32 4 X e
S

N
o

¢ GE(E) m/VILFI(EE)

[Eny
o

0 5,000 10,000 15,000 20,000
H 71 (kw)

" BNTT T —2 B EFRAICEYER

' GE, http://www.ge—japan—energy.com/products/type3—4.html, 2015 &£ 2 B 79t X

“ AMERBRRESRONILTFSHE R OERHY), http://www.hitachizosen.co,jp/products/products014.html, 2015 £E 2
A70t®X
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® AUFRITIZHITHRATIZDNT(B%E)

A=Yz R =23V AT LI BRERASABERATHIELARETH S, RTILICEWVNTHRA
FE ABFLT TR D)2V JIERAT HEELZ VO RII~NDERLSEROEXER
ELTEZOND ABXRICBTHBAEMELTEALTLSLDIE., BRI G EHKTHSD T,
RASEBEFRTERENTHS LOLELSS FRMLGEERRD-DODSELT H1-HIC,
AVRRITDRTIVIZEVWTHAESN TOS RIS DMEREIC DOV TEBIZRAEEZE LT,

AERIZBVWTRELIZ AVRROTDORTILE 20 ADET YV TIREEEL. RTILHE
BALTWARASDA—h—EL T, Cleaver Brooks(:KkE). Cochran(Z [E), Bosh(JRE) M HEZE T=
fzo SNBDA—H—IZDNT, AU F—Ryk EICTTT U ERARELAZAT M5, 2015 & 2 BITR
AIMEQT—RNEEERLT-,

BRELT. INLDA—HD—ITEVT, BERASOMELNHFIOTELLTHERAREGLDIL.
Cleaver Brooks D& T#HoT1=. ZTDT1=. Cleaver Brooks BNERYIRSIBEEARASD3NELE, SEEE
LTUTFIZRY,

BJ3% 6 Cleaver Brooks t13 REEEVRASD%hE"

Product series Efficiency
Standard economizer products 85%
Two stage economizer products 95%

(KRASDMEL, BEADEBEICIVELGD, AT —2F. XEMERELH)

1 Cleaver Brooks Boiler, Cleaver Brooks Boiler Book 2011, 2011

(http://www.cleaverbrooks.com/Reference—Center/Resource—Library/Boiler—Book/Index.aspx, 2015 4 2 B 7 7t R)%
SBICHNTT T2 EMRATIER
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B3 7 Cleaver Brooks t£%! Standard economizer products f A—35'6

E3 8 Cleaver Brooks #1#! Standard economizer products EHIYE]"’

0
“pEr
Note 14
a0 )

(9" FOR SM15)
Fd h o

A

VALVE

172 NPT AUTO. VENT

2 DIA. HOLE
IN LIFTING LUGS

"R NPT. MANUAL VENT VALVE!

SMT7 - 230 GALLON WATER &
STEAM INLET DETAIL

TANK DIA.

~

Q.
g-

STAND HEIGHT VARIES
X PER PROJECT
u REQUIREMENTS —

FOR "F&" DIA.
BOLTS

L L
D4". \ (4) "ES” DIA. HOLES | B2
S p

6 Cleaver Brooks Boiler, Cleaver Brooks Boiler Book 2011, 2011
(http://www.cleaverbrooks.com/Reference—Center/Resource—Library/Boiler—Book/Index.aspx, 2015 &£ 2 B 77t X
7 Cleaver Brooks Boiler, Cleaver Brooks Boiler Book 2011, 2011
(http://www.cleaverbrooks.com/Reference—Center/Resource—Library/Boiler—Book/Index.aspx, 2015 £ 2 B 77t X
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E% 9 Cleaver Brooks #t& Two stage economizer products 4 A—301®

'® Cleaver Brooks Boiler, Cleaver Brooks Boiler Book 2011, 2011
(http://www.cleaverbrooks.com/Reference—Center/Resource—Library/Boiler—Book/Index.aspx, 2015 &£ 2 B 77X
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(2)UZ7LURBEHEDORTELETE, BLUOTOPIIMHENDETE

JCM FEmIZHET5 GHG HEHIRE R U GHG FEEIC DWW T, RO KSIZEHREL = CNIZED
E YIFLURHIHEDSRTELETE. BLUTOCIHMNEHENEFTEET L6145,

GHG #EHE R U GHG 838

JI27LU R E

GHG HEHIR GHG f&%8

HAIVO U REBRICLDEBIZIYRBSNTIIEDEEEN C02

bl

RIRK AR KV EAHSINZAKDENSEHEN A RIS CO02
FRTVIRENDHEES

Jo MR E
GHG HEHHIR GHG &8
HARAIVOUEBRORRAREE Cco2
RIRH AR DD E N EE CO2

BMNT I7LAHEDRELENDREEAEICHTOREEUT D LIICEELT =,
BHENIFLOABHEDHEEICBEET 25— R AEEO COP LTI, (3)FRY Ik
EHERTDREME. ITEWTREAZEEREL TS,

I7LURBEHEDRELETE

1. V7L RBEHHEDRE

DI7LURHHEL., TOVI VP TEASNEIARIV OV DIEKRKEEE LRI A EEDAK
EEENSHEIND AKEEICKD)IFLURABEEF. TAVI VN TEASAIRIRK 4.
BOLEESNIAKOREEBLRZEDENABEEICEOVTEHSNS, COBNEERE,. T
DI R BRIICEESN-AKERFEELL DD,

IERRBEH AR E LA TICE>THRSN D,

1. Y7L RAHEHD COP DIEX. FIXDEZENDIEE. COEZXZRTHICEDHTLNS

ID_AMO002 “Energy Saving by Introduction of High Efficiency Centrifugal Chiller’ S BLTHRTET 5,
BREOHREDEEIL. BEOHRE THEOLN TS ERDIEST S,

2. HLIOVIVMANMIBLEIARENDAERNEASNTORHEEICE, RTFEEERKR
FREOIS, RIREVAEREDDAERKICKIET D COP DIEZIRAT 5.
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REp = REe/ec + REcoo/
Where,
RE, 2 p 12515, BUTFLURBEHE
RE e M p 2B TH. TVIFBIDLDEIEEITHS

DI7LUAHHE
RE o0 AR p I2B1T5. MKEEICHIVIFLOAPHE

RE coc = EGy pot * EF oo
Where,
EG,,. HiM p IZB1TH.TIVRFDBEHERETS. AR
VOUDERREER
EF e AVRROTDOHEZMIBICE FTEHTUIREILD
CO2 HEHi R %K

REcoa/ = EG/?E * EFe/ec
Where,
ECy L7272 RADA—RRA A E#ED COP RU7Adx
DRTEASNLIRINK S EHICI>TEESIND
BIKDBRBENCEESNLIBNHEE

ECo=[ CG,,/ (3.6 * 107°) } / COP,,

Where,
CGp, HRplcB 15, BRI A EMANEEL-SEE
36 % 10° TJ ™D MWh ~DBEZRE

COPge ZEBEFBICHITR)I7LU RS E#D COP

CGPJ:Z[CWPJ,/ * C * (TCW, PJin |~ 7—CI/V, PJ, out,/)]

(tC0O,/p)
(tC0O,/p)

(tC0O,/p)

(MWh/p)

(tCO,/MWh)

(MWh/p)

(TJ/p)
(TJ/MWh)

Where,
CWp,, EZR)OTHRBIZEITS, IR A ERENEEL  (ton)
=4KDE
c AKDELEL (= 4.1868 x10 °)

(TJ/ton)

Tow pyin 1 EZAYDTHRNICE TS, RIRK A EEDRK C C)
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EHAORE

Tomrsows E=BUTHRBIZEITE. BIRKAFKDAK C C)
T ORE

/ HRpIcH15. AKEEERVBERE/NFA— -
2D 5HAIRRE

FMOT. TR M ENHEE A EICETHRELLUTDLIICEMRLT =,

7OV IMEHEDHE

PEp :PEgen,p +PEaux,p
PEp IHﬂFﬁﬁp(:Blj-és {f:ﬁju:)lgl‘*ﬁtﬂ% (‘tCOz/p)
- HRoI=5115, HRATYSUORBARBRIZEDT  (100,/p)

“0 QU IHMEEE
PE,.,  HIfp 25115 RINEATEOBBEDHERE (1C0,/p)
HIzEBTOST oM E

PE 100, = FCryp * NCV, / 10° % CEF % 44 / 12

genp

FC,, HRIpI=s 1B, HRIV S ORAH R EHE (Nm?/o)
NevV, HETAORATADEHRH#E (MJ/m?)
CEF KARHDADT IAILHEHR RS tC/TJ)
PEaux,p = Z(anux, ip * EFe/ec )
Where,
EC,.,, BRpIc& 5. RN A EKOBREOENE  (Mwh/p)
EE

HHBIBEDREE

BHAEIBE R TROLIITIIZLUVABHELTOCIIMEHEDEN S EEND

ER, = RE, - PE,
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(3)7OP I+ EERTD R EE

CCTIE JCM AEREL T, BRNCHREL THERET AR VNG A—LIZ T 5K EE
FELT=. REHERIEUTORDEY 7501 =,

BHICHEL=T—3RU/INF4A—4

FHINCHEELEET —SRUNFA—EQHBIIUTDYRNDESY,

INGA—4 T—3DERH HH 8
EF,,, HEZE D CO2 HEH R BRIZEERICLDTE
TRHVELRY
0.814x[tCO2/MWh] (F')yREA) National Committee
¥\ T—2a R T, Y— AL AFABELHEHTT— | on Clean Development
AFIZDORICEREH IND, Mechanism Indonesian

DNA for CDM [2&%
“Emission Factors of
Electricity
Interconnection
Systems" TEHLN
%, N\ T—a b
RTHRLHFLLNT—4

COPge JI7L R AEMD COP [BIFD2—R=XmE
#® COP]
BEOI—ARXNERDOEL, TRORDEZLLERL, | A—h—DAXYV1E
=L\AOD COP {EREAT 5,
[ COPg; DE]
= COPy, ID_AMO002 “Energy
Cooling Saving by Introduction
capacity <300 300=< | 450= | 500= | 700= of High Efficiency
/unit x<450 | x<500 | x<700 | x<1,250 Centrifugal Chiller”

(USRT)

COPge 4.92 5.33 5.59 5.85 5.94

CEF RATADTIHILNRFEEHE 2006 IPCC Guidelines
15.3tC/TJ for National

Greenhouse Gas
Inventories, Volume 2,
Table1.4
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@D HEBEHD CO2 HBFEHI=DOUVT

FTAVRRITIZE T HHEEEND CO2 HrHFEHKICEAL TREEERL, /VRRITIC
HULVTIE. National Committee on Clean Development Mechanism Indonesian DNA for CDM A%
“Emission Factors of Electricity Interconnection Systems”Z B #H L TARL TS, F#C T, HAEEE
P CHERTEARLIHLLT—2LL T, 0.814[tCO2/MWh]IN R TE 1=,

CCT.BREBENEZHELIZZED CO2 HHFREELTIL, CDM AL :AMS-IAZSHEL. 0.8
[tCO2/MWh ZFERELT-. BERREBENDHEEL. FERZDFEERITHOLNILDTHS. BHE. ¥
AT LNYUFJELT, BREBENNNEBICHFEL TV SIS E . RBUELERINGWN LS,
L. SEOVATLTIE, BREBENIEFEERICOAEEL. FERICIE 1000BERFEEEN
THRTILDBANEN OIS, ZOEE. - RL—2av P AT LIIREBLEVN(FETUVER
BNBESZFHELTNG) 2T A=V R —Yav P AT LABET DT EERTHY ., Fh
T HETELIFZLURSFIAD T VIR DHEBEBENERETHLDTHSEEALND, LI=AHT,
SE® JCM HFERTIE. BEREBEBENDOHEETRELLLEDET D,
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@ YIFLURAEMD COP [ZDVT

VI7LRAEED COP [2DWTIE, BRICEARUA VR RO THOAREZERERIZENTE
TAEHDODAEBMNELELTULVS, IDAM0O02 “Energy Saving by Introduction of High Efficiency
Centrifugal Chiller” T# 5,

AFETIE. TOEZHEREL. SBTEHLLLIT AVFRITITHEIT A3 — RS ERKIZDONTT
—ryrEZEZERLz. LT, ZOREKRZTY .

DNAVRRVTIZE T B8 —R X RBOTIRRIE

AEXOBARMICEAT BV IZLURASFIF(E BAHFRKEANLZEZL. AKIF. UT
TLORERDEBD—ETHHAI— R EEMHIGSNDEDELTINVS,

BSRIAYDFEICEDE. MEDAURRITIZE T —RXAREO T LAmMmZIE. avEY
T A—EDNEERZTHD, BT, BEASK TSI —RLAFERKE, 901kW LLEDKBED
LDONBHEEDHDH TG —RAEREEATH—X, HHVLE BEZHIEDEATL
5F 75— . NEORVNI— R MEHICX MY 5 —XFRABIMERZH D, Ff=. COIERA
[FSBRLGERON TS, BEBBROEEZIZEVTE. 2— R A EROBAIZKYETRI K
VEIRDA)IMPIREN, BE.AVFRITZIZEVWTEESRHENMELAYERIZH D, TD
=8, CNoDBERICH T HIARERETODIINERBL T, AVRRVTIZEFTH4— R A E
BOFLIFIIMBUTIKEEZOND,

HED AVRRVTIZEITESFI—MBDOHRBICOVT, UTITRT . AE. U TORKRIZE
[+5 Centrifugal Chillers A, 2— R B EHEICSZETHEDTHS,

K& 10 1VFRITFICETEFS5—hinDHS (RFEMER—R BI:100 5 USD)?

Annual
2012 2013 2014 2015 2016 2017 | % change
2012-2017
Chillers
Reciprocating, screw, scroll 43,781 41,314 41,120 41,264 41,442 41,675 -1.0%
Centrifugal 181,420 | 174,227 172,559 172,201 173,208 | 174,406 -0.8%
Absorption 172,449 | 165872 166,577 169,014 171,595 | 174,303 0.2%
Air cooled 35,897 33,645 33,556 33,684 33,845 34,049 -1.1%
Water cooled 107,305 | 103,107 102,054 101,941 102,466 | 102,997 -0.8%
<100kW 12,217 11,414 12,672 12,657 12,710 12,767 0.9%
>100kW 91,840 89,527 86,176 86,074 86,437 86,824 -1.1%

Source: BSRI4
Note: Average selling price from manufacturer/importer to first point of distribution.
Current prices 2013. Constant prices from 2014 onwards.

® BSRIA, Chillers Indonesia: A multi client study, 2013
20 BSRIA, Chillers Indonesia: A multi client study, 2013
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FRIDFRTEY ., AVRRITIZHEITEHI—RRA S EEDO HIGRFEMAE IS E., XS040
BTERIZHD, — AT, RIRK A FEEIZOWTIK, ELAVERIZH D, ChoDERFHER
5&. ICM ERIBEFHENE. @B DERAICKYRIE S EHEZBRE LYIRMIBEATESLI LT,
B A MIBWTRANTHIEEZOND,

HE 11 AVFRITICEFEF5—TEOHR RESHA—X B &)

Annual
2012 2013 2014 2015 2016 2017 % change
2012-2017
Chillers
Reciprocating, screw, scroll 1,373 1,471 1,516 1,574 1,633 1,698 43%
Centrifugal 225 253 258 265 274 283 4.7%
Absorption 47 39 40 41 42 43 -1.8%
Air cooled 945 1,014 1,045 1,086 1,127 1,173 4.4%
Water cooled 700 749 769 794 822 851 4.0%
<100kW 528 595 582 603 626 650 4.2%
>100kW 1,117 1,168 1,232 1,277 1,323 1,374 4.2%
Total 1,645 1,763 1,814 1,880 1,949 2,024 4.2%

Source: BSRI4

BE& 12 41VFRITIZBITEFI—hHiaDHRE (FELR—X Bifi:100 5 USD)?*

Annual
2012 2013 2014 2015 2016 2017 % change
2012-2017
Chillers
Reciprocating, screw, scroll 60.1 60.8 623 65.0 67.7 708 3.3%
Centrifugal 408 441 445 456 475 494 3.9%
Absorption 8.1 6.5 6.7 6.9 72 75 -1.6%
Air cooled 339 341 351 36.6 382 399 3.3%
Water cooled 751 772 784 809 842 87.7 3.1%
<100kW 6.5 6.8 74 76 8.0 8.3 52%
>100kW 102.6 104.5 106.1 109.9 114.4 119.3 3.1%
Total 109.0 111.3 113.5 117.5 122.3 127.6 3.2%

Source: BSRI4

EROERNATTEY, (VRRSTOFS—HBICENT, S—RR A BRI, TR EUH &
USE b FR—R TR AR5 5.

21 BSRIA, Chillers Indonesia: A multi client study, 2013
22 BSRIA, Chillers Indonesia: A multi client study, 2013
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2)MURRVTIZETBA— R E# T BT L —Yv—

AVRRLT DFS—mGIZEITHELTL——I(X., Trane. Carrier. JCI R U McQuay F DK E
FEIO—NILTEETHD B EEHLTHENSEFEETIEOD. YKL DHEF5—IE/MER
BLELONENE, FI—DBRESEDI— Ty —F —ZUTITRY fzFZL. LTFTORRKRIZE
WTIE, FI—OBESEORBIEDIFENTLVELN, LTFTORERASHHNHEY . 100kW RiGE
EDFS5—THMNIL. Aicool, PT Metropolitan, Bayutama &LV =R ENELCLEZ HDH D,

ME 13 AOFRITDFS—HBIZETEY—rvb)—F— (FI—DREZ L)

All chillers <100 kW 101-350 kW >351 kW
Market leaders JCI Aicool JCI JCI
i Carrier Carrier Aicool Trane
descending order,
( g ) Trane Trane Trane Carrier
McQuay PT Metropalitan Carrier McQuay
Hitachi Bayutama PT Metropolitan Hitachi
JCI Bayutama
Their share 80% 90% 85% 85%
Other significant Aicool Hitachi Hitachi Aicool
companies Broad McQuay McQuay Broad
; PT Metropolitan LG LG
d di d
(descending order) Bayutama PT Metropolitan
LG Bayutama
Source: BSRIA

RIZ,EELTWSFS—DRATRIZR—r Yy ) —F —%HERT 5L UTORERDEY ., 24—
AR EETIED BUIA VR TENTETHLIZEL DS,

K& 14 /1OFRRTDFS5—HGICETEII—ryh)—4F— (F—DFEEZL)®

Reciprocating | Screw scroll Standard Turbocor Absorption"”
Centrifugal | Centrifugal
Market leaders Aico_ol JCI PT ) JCI _ Shuangualing
. Carrier Trane Metropolitan Carrier Broad

(descending Jcl Hitachi Bayutama McQuay Huin
order) Trane McQuay Trane Trane LS

PT Metropolitan Carrier JCI Hitachi Thermax

Bayutama Aicool

Carrier

Their share 90% 90% 85% 95% 90%
Other significant Aicool Hitachi Aicool Hitachi
companies LG McQuay McQuay
(descending
order)
Source: BSRIA

Note: 1. Includes small absorption chillers

B{KBYIZ(ZX. JCI, Carrier, McQuay. Trane EWNVIKERZE . BB ARLED Hitachi MEEN
%, ABEICBVWTERLIZDYAILAT . AZNAVYHICHET S HRTILOETIV T REFELT
3. ZBLANT=F5—I& Trane BV Carrier BDELDTHoT=o KB XEICEWTEATIFEDTF
I AEREANDNIE 275USRt BRED/NERLGILDTHLELDD, ChoDERZEFEADE.

23

BSRIA, Chillers Indonesia: A multi client study in—depth ver., 2013
24 BSRIA, Chillers Indonesia: A multi client study in—depth ver., 2013
% BSRIA, Chillers Indonesia: A multi client study in—depth ver., 2013
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INIDFS5—ZE<EETIRMBEDHTHEL, FO—NILEREIZDNTH, HTS5/4v—¢LT
BETIVENHIEEZRED,
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3)A—RE N EBMD COP DEHEENDRET

AVRRLTDEA—R A BT IBICEWTRBAEZLHOHITEDSE, AFAJEIZKY COP A
IR A THoT=. McQuay H LU Hitachi, BIZ LI 95% 17 Z2 OB BETIHEVEDD, FD
HMDOEELGREELTERIDHS. Aicool EVSBRMBEDT—2M D, F— R AFEHD COP D
EEBEETREL=.

DR, IFLURELEBEA—RAFF—D COP 2D TIL, KFAEEZEML-2014FE 2 A
FFRICEBLT, TROREKRDEY LT,

K& 15 2—ARXAFHED COP Lr#k? 2 282

7
R 6.5 L
" o o
L g
153
e
Bl Ay
C
o L 2
Poss
¢ Hitachi(BZA&R) mMcQuay(kE) A Aicool([EE)
5 T T T T T T T T T T 1
0 250 500 750 1,000 1,250 1,500 1,750 2,000 2,250 2,500 2,750
AR BE 71 (USRY)

CKBAERHIT. FI—DBRBEAESIVCEBNERFICIVELG D AT —2IXEEHIE 100%EF D
LOERA)

CORENOANDEY . EEDIURRITIZENTIE., UAT&YBEHREGRFTDOI—HRR S
AEAHE-TWNSEEZLND,

COFIPRRERER  FITHLWOI—ARX G ERIC OV T, SHEGLONERLDDOH
BTEND D, FBRIZEBEINTUVSHER (AR T AM002) IZE 5 T7LU ADE—
R FERKRERFER  LIFLURDFIXIIB T DR EEERETH LN KRDOND, KE
FICB DA ERTIE BFEOHAMIBASNTVSE— R AERD 770 0 R EERRIZE
BEINTVSAERLEDODREMEEZLELT. BLIEDEZ T7L ADZ—HRX A EED
COP &LERET HEN, RFUZIRRT H-DICEIHRLETHLHEEZALNS,

% WNTT T—2 B ERRAICIYIER

21 Hitachi Appliance, Inc. http://www.hitachi—ap.com/products/business/chiller_heater/centrifugal/index.html , 2015 £E 2
A77tX

2 Daikin(McQuay #t & GO HY), http://www.daikinapplied.com/chiller—centrifugal-single.php , 2015 & 2 B 79+t X
2 Aicool, Watercooled centrifugal turbo chiller,
http://www.aicoolonline.com/sites/default/files/uploads/2014/02/YT Brosur.pdf , 2015 &£ 2 A 79+t X

1-62




H26 JCM PS &&=
@ KAHADTIAHIIREESEE

RKAHRADTIHIMRFBEEFEIZDOVTIE, /N TVIIZSBEIN TS EHREL T, 2006
IPCC Guidelines for National Greenhouse Gas Inventories, Volume 2 Z¥EA9 A2 ELT=, FDH
M. Tableld [ZTHEWT, RRESFENBEIN TSI, ZIH 5 153tC/TJI R ELT =,

TaBLE 1.4
DEFAULT CO;3 EMISSION FACTORS FOR COMBUSTION g
E— ?:::::: Effective (',['Ll);;l:)i?lun factor
Fuel type English description content oxidation
(kg/GJ) factor ?:r::lf 95% confidence interval
A B (‘Té\'.ll;.ﬂ'[‘;” Lower Upper
Crude 0il 200 1 73 300 71 100 75 500
Orimulsion 210 1 77 000 69 300 85 400
Natural Gas Liquids 175 1 64 200 58 300 70 400
" Motor Gasoline 189 1 69 300 67 500 73 000
_2 Aviation Gasoline 19.1 | 70 000 67 500 73 000
o et Gasoline 19.1 1 70 000 67 500 73 000
Jet Kerosene 19.5 1 71 500 69 700 74 400
Other Kerosene 19.6 | 71 900 70 80O 73 700
Shale 0il 200 1 73 300 67 800 79 200
Gas/Diesel Oil 202 1 74 100 72 600 74 800
Residual Fuel Oil 21.1 1 77 400 75 500 78 800
Liquetied Petroleum Gases 17.2 I 63 100 61 600 65 600
Ethane 16.8 1 61 600 56 500 68 600
Naphtha 20,0 1 73 300 69 300 76 300
Bitumen 220 1 80 700 73 000 89900
Lubricants 200 1 73 300 71900 75 200
Petroleum Coke 26.6 1 97 500 82 900 115 000
Refinery Feedstocks 200 1 73 300 68 900 76 600
= | Refinery Gas 15.7 | 57 600 48200 69 000
5 | Paraffin Waxes 20.0 I 73300 72200 | 74400
= White Spinit & SBP 200 1 73 300 72200 74 400
Other Petroleum Products 200 1 73 300 72200 74 400
Anthracite 26.8 1 98 300 94 600 101 000
Coking Coal 258 | 94 600 87 300 101 000
Other Bituminous Coal 258 1 94 600 89 500 99 700
Sub-Bituminous Coal 26.2 1 96 100 92 800 100 000
Lignite 276 1 101 000 90 900 115 000
Oil Shale and Tar Sands 29.1 1 107 000 90 200 125 000
Brown Coal Briquettes 26.6 1 97 500 87 300 109 000
Patent Fuel 26.6 1 97 500 87 300 109 000
2| Coke oven coke and lignite Coke 292 1 107 000 95 700 119 000
S Gas Coke 292 | 107000 | 95700 | 119000
Coal Tar 22.0 1 80 700 68 200 95 300
| Gas Works Gas 12.1 1 44 400 37300 54 100
é Coke Oven Gas 12.1 1 44 400 37300 54 100
? Blast Furnace Gas ' T0.8 1 260 000 219 000 308 000
a Oxygen Steel Fumace Gas * 496 1 182 000 145 000 202 000
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TABLE 1.4 (CONTINUED)

DEFAULT CO) EMISSION FACTORS FOR COMBUSTION |
Default Effective CO, emission factor
Default carbon carbon (kg/TI)?
Fuel type English description content Gaidatoa
(kg/GJ) F. Defamit 95% confidence interval
actor value =
A B C=A"B*44/ Lower Upper
12*1000
Naiural Gas 153 H 56 100 54 300 58300
Municipal Wastes (non-biomass 250 I 91 700 73 300 121 000
fraction)
Industrial Wastes 39.0 1 143 000 110 000 183 000
Waste Oil 20,0 1 73 300 72 200 74 400
Peat 289 1 106 000 100 000 108 000
- Wood Wood Wasie 30.5 i 112 G060 95 000 132 600
% Sulphite Ives (black liquor)’ 26.0 1 95 300 80 700 110 000
E Other Primary Solid Biomass 273 1 100 000 84 700 117 000
“ | Charcoal 30.5 [ 112 000 95000 | 132000
193 ! 70 800 59 800 84 300
Biodieseis i9.3 i Ti 800 59 Biiti 84 300
Other Liquid Biofuels 217 1 79 600 67 100 95300
Z Landfill Gas 14.9 1 54 600 46 200 66 000
£
£ Sludge Gas 14.9 1 54 600 46 200 66 000
L]
= Other Biogas 14.9 1 54 600 46 200 66 000
7 Municipal Wastes (bi
Z fraction) o - o -
5 273 1 100 000 84 700 117 000
=

Notes:

" The lower and upper limits of the 95 percent confidence intervals, assuming lognormal distributions, fitted to a dataset, based on

national inventory reports, [EA data and available national data. A more detailed deseription is given in section 1.5
* TJ = 1000GJ

* The emission factor values for BFG includes carbon dioxide originally contained in this gas as well as that formed due to combustion

il 1

! The emission factor values for OSF includes carbon dioxide originally contained in this gas as well as that formed due to combustion

of this gas

* Includes the biomass-derived CO, emitted from the black liquor combustion unit and the biomass-derived CO; emitted from the kraft

mill lime kiln.
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6. JCM 7O Y RETE (PDD) DERLICEAT 5AE

(1) RIFZE T

REZEFMEEEHATONSIEELSICEDITOVTED TVSRFEHLEHKES 2006

FE 11 BICKBE ATOVIIOME, BEEBICH-YREZETMEDOHRAZMBIANET
ADIIMIIFZELEL,
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(2) B PEEFREE TGS

ATOCTHME. RTILOEBMRIZO—S IR —2aV VAT LEZEATRIOS I TH BT
H.RTILERBFUNDFEBRREICHTIEZETLGIMRRTH S, RTILEFREMSIE, OXE
Bl . B HEBOLREILICOVNTIFEMLGIAMEEBTNS,

BERMICE, RTIILAIK GEEDBE MDD S (2013 £hbo 25%D(fitg LR ) EZ(+. IR A
MOREICEEEL TS, ZI T ARTILEBEZHIFSE S0, DATIRILF—aRMEHEIBT
BNV TERZHREZETO>TLDIKIRTHS, ZZT.ICM TADIIMDELETEMEDIDT
FL—2av AT LEEBATHIEEELT, CO2 HIHEBEIRIILF—aRMN-ZRBICHIFT S
LIFXZEBRBVWBRETHY . RTILADEVATLDERBEL, BEADEREVSEKREESE
[CEETHAHENDIAAVMEBTINS,
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TACIOMFARTIH. IV =7 A RTFILDLS TR RA—Sy—NEZ4) VT I 5 T 5,
IVOZTIE BEERESN-T—AZHEREL. T ADEREORMEILELDEERT D LTV
FRR—Dr—IE T—RDERBETI Fl=. RIBEOA—FORESF. E=2) VI FHEICERE
B85, &512, O/ OEE., B, E=AVUTRR BLURERRBIZEEZES,

BE. NASHMORBEINIARODERBMEUN DT —RIE, T2V TV RATLICKYBEE
RICT—2AEHAL UK. BRSNS,

BEHE.EZR) T ORI DOVTIE, LTORTEENDODBDET DRI TERT S EEBEL
TLW%(EH).

Responsible personnel Role

Responsible for project planning, implementation,
monitoring results and reporting. And be in
charge of confirming the archived data after being
Facility Chief Manager checked and corrected when necessary. Also, be
in charge of monitoring procedure (data collection
and storage), including monitoring equipments
and calibrations, and training of monitoring.

Appointed to be in charge of direct checking of
the archived data for irregularity and lack and
Engineering Staff data collection periodically.

Also, be in charge of confirming daily machine
operating condition.
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(4) 5t/ ORIE

EHAMEE DRIEEIZDWWT . AURROTIZEWTa—S R —2a VU R T LEEAL, FD CO2
HIBSN REEIETHENSIEFRIRIC. TDRAEDEHMEEZIERTIEHICETIHAETEZEREL
1=

FT.AXFRICBTE, &EMIZ CO2 HHEZHEEIA-ODAERET S LG5,
DIE=BHIZHBEBHE. ARHEE. BE. AKOREFOHAZERT 5.

CCT.BRADBREEANARLTVDEHDCENIE AVFRDTIZIX TAURRITICIEREE
HEOREHECAEENELWSEEAMICEIAT HIE) KNG, T0RH. thABABAKDIER
BRENEREEXELTRHAICIERLTL, IESAHEEL FRAFEYEEHHLTL
HLE(REREDRAEMBMNELVI L) FIATIFENED, TO-H. ERE~NDRIGE, Z
EEZDEMIEEE>TNS, 1EVSRBRIH D,

T RITBEEAEERMTBEAERINARLTVBEMITENIE, AVERITIZENT
FEAEFEE. EICBRFELETOERMER (DoM) EZDMAZMAELLTNS, KESDE
REtAREFHZEET O ARERR L Z— (KIM-LIPD A#RFL TS, BELEADODRER
DRESHD, BAKEORITHAICE T OIREFEN T+ ITHELTOEWRTF. FEH
Bit72E . DoM BEN+ALGHBRRMERMEALTVRLDHLH L. IEVIERAHS.

EBIT, MILITBUE AN EBUR S48 (JICA) DRARLTVBEMCEINE TAVFRITITEL
T BITHERICBVTREMREEOON TSI EHRDILERICRENTHOATLSEIE
(R (L. HBICINE S BZBIRETHY . RITHEZORERELEZHILENH D, 1&L
SR A H 5,

U ENGHIETT HE. CO2HHEN = DEHAIICET A ARELED L —HBFBOKIE
[T 2RO TERDHERRE, TR B TVENEEZ LN S,

SULEBRRERFA . ATOD VMBSV THERTHEHAIEER IOV TIE. BRBEEHDHLIE,
EFRRBEICENLBELL REFEEICOVTIE, A—A—ICkEHRPRIEFORELTR
T 5. COAEIZDONTIE, KEBFEHA JCM FiEEH. ID.AM0O01 Verl.0lPower Generation by Waste
Heat Recovery in Cement Industry J[ZE W THIERASN TS,

HOT . AFRIZBVTIE, BEMICF, BERETHIBRICEWTHERMRG Y —HHREE
ERAL. TNoDA—H—HDERREFICERL TREEZERT HLEDEE(CH>TE Y —H
BREICL O ADERMZERT D LELD, T AHROEE(CH> T, HBEBROREZERT
5lEET B

AR R TIZHE T 5% EIE D EAE - $01T Ihttps://www.env.go jp/air/tech/ine/asia/indonesia/files/law/files/law.pdf
STAPLMF EFEEEFHEN L R =B 5 EF15(2008 )]
https!//www.nmij.jp/~nmijclub/hoteikeiryo/docimgs/matsumoto_20081001.pdf

2 NEngFnAREILRY)—R]
http://www.jica.go.jp/press/archives/jbic/japanese/base/release/oecf/1998/A17/0128-j.html
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Tag No. |[Service Type of Instrument Fluid Capacity Pressure [Temp [Line Size [Connection Materia|Manufacture  |Model No. Accuracy l?]ig::rion
FIR-101 |Chiller Supply |Magnet Flow Meter Chiller  |0-2,450L/min |0.3Mpa 6{150A  |JISTOK FF 150A  |CS (TJZT‘.VL"Tgei” EGM2100C | +05% RD (2 years
FIR-103 |CW Supply |Viriable Area Flow meter |Water ~ |0-125L/min  |0.15Mpa |AMB  |25A JIS 10K FF 25A  |cS EZE{OTSQSO AMTIEW £1.0% FS |4 years
FIRA-201|HW Supply  |Viriable Area Flow meter |Hot W |0-80?/h 0.55Mpa 90|100A  |JIS 10K FF 100A |CS g‘:ﬁgei“ AMTIEW +£10% FS |4 years
FIR-401 [NGSupply |Vortex Flometer Natural G 0-2707/h  [0.1Mpa [AMB [80A  |JIS 10K FF80A  [susaoq [okvoKeiso [VFMAOTOC &208 RD 2 years
PIRA-101|Chiller Supply  |Pressure Transmitter | Chiller 0-0.4Mpa 6{150A  |RC 1/2 Sus3oq Yokegawa  EJXTI0J £0.26 RD T vear
PIR-102 |Chiller Return |Pressure Transmitter  |Chiller 0-04Mpa |  12[150A  |RC1/2 susgoqTokegawa |EJXTI0J 2025 RD T year
PIRA-103|CW Girculation |Pressure Transmitter  |CW 0-0.15Mpal  30[150A  |RC 1/2 Sus3oq Yokogawa |EJXTT0J | £02% RD T year
PIRA-201|HW Supply  |Pressure Transmitter  |Hot W 0-05Mpa |  90[150A  |RC 1/2 susgoq Tokeeawa  |EJXTT0J  1£02% RD 1 year
PIR-202 [HW Retun  |Pressure Transmitter  |Hot W 0-04Mpa |  75[150A  [RC1/2 sus3oq Yokosawa  |EJXTI0J +02% RD 1 year
PI-401 |NG Supply  |Pressure Transmitter  |Natural G 0-20kpa |AMB |150A  [RC 1/2 sus3oq Yokogawa  |EJXTI0J %026 RD 1 year
TICA-101|Chiller Supply [Pt 100 Q Chiller  |-25 to 50°C 150A  |JISTOKFF20A  [sus3oqHavashiDenko RS Type 30008t |4 vears
TIR-102 |Chiller Return [Pt 100 Q Chiller |25 to 50°C 150A  |JIS 10K FF20A  |sus3o4avashi Denke RS Type 30008t |4 vears
TIR-103 |GW Girculation [Pt 100 Q cw 0-50°C 250A  |JIS 10K FF 20A  |Sus304Havashi DenkolR3 Type 080008t 14 years
TIRA-201|HW Supply [Pt 100 Q HotW  |0-100°C 100A  |JIS 10K FF20A  |sus3oqHavashi Denko|R3 Type :—C'O'3+°'°°5t 4 years
TIR-202 [HWReturn [Pt 100 Q Hotw  |0-100°C 100A  |JIS 10K FF20A  |sus3oqtavashi Denke RS Type 30008t 4 vears
TIR-401 |NG Supply [Pt 100 Q Natural G [0-100°C 80A  |JIS10KFF20A  |susaoqHavashi DenkojR3 Type 30008t 4 years
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