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Semarang City geshssaE Toyama City

/-_\ctiyities for
BAPPEDA achieving the gos| Environmental
Policy Division

Dinas Perindustrian Development plan
dan Perdagangan for low carbon IP ]

(DPMPTSP) IG ES

Organization of workshop
Promotion of energy saving Support for business expansion
projects in Semarang of companies in Toyama city etc.

Industrial Park in
Semarang City

Toyama Hokuryo

7’
]
1
]
1
Formulation of |
i
1
1
1
|

1
1
]
]
:
Asian Gateway E
]
1
1
]
/

o

JCM model
: . project
Private Companies Japanese manufacturers
Business (Boiler/ Chiller)
SupbortTor —— e~~~ =-========7 matching il (el et
city?Ft)o city Survey for JCM model Survey for JCM model f;:s;:gr;@r
collaboration project formulation project formulation collaboration

Nippon Koei (Representative Participant)

> Conduct the city to city collaboration project between Toyama city and Semarang city
» Support to formulate JCM model project on energy saving equipment installation

> Support for creating MRV, methodology, and PDD
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Vise Mayor

Regional Secretary (Sekda)

Regional
BPDP Employment
ALK Agency
5 F @R

Water Resources and
Mineral Energy
Management Department

KER - ST RLF—R

Department of Sanitary
and Landscaping
BE - 28R

HL: HAR T ERL

Department
BE

Industry and Trade Department (DPMPTSP)

Education Department

Department of Health

Highways Department

Department of City Planning and Housing

Department of Street Lighting and Advertisement Management (PJPR)
Department of Fire

Civil Service Police Unit

Department of Manpower and Transmigration

Department of Finance and Local Assets Management

Food Security Office Department of Population and Civil Registration
Environment Agency

BAPERMASPER and KB

Department of Transportation, communication and information
Department of Cooperative, Micro, Small and Medium Enterprises
Integrated Licensing Service Agency (BPPT)

Department of Social Youth and Sports

Department of Culture and Tourism

Office of Library and Regional Archives

Department of Maritime and Fisheries Affair

Department of Agriculture

Department of Market
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Study Item

Selection of JCM Model Project in
Industrial Park

Preparation of International
Consortium

1

-

2)

Confirmation of environmental
approval and SDIP

Energy saving equipment installation
and fuel switch potential study
Business matching between Toyama
companies and Indonesian companies

3

-

4

=

5

-

Formulation of energy saving

6) )
promotion program

Invitation of Semarang city officers to

7
) Japan

1) |Field survey *

1) [Monthly report * * * * * * *x w
2) |Progress meeting (MOEJ) W Pie *
3) |Workshop in Semarang *
4)|JCM seminar organized by MOEJ *

2) [Meeting in Toyama city or Tokyo DA DA

3) |Final report

* : Activities in Indonesia/Semarang ¥ : Activities in Japan
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3.1 P LM THEE

Industrial Park Foundation Area Tenant Gas supplied Remarks
Kawasan Industri Park Bukit - Potential of GHG emission
N/A 215 h N/A by L
Semarang Baru (BSB) ? y Loy reduction in this park is low.
Kawasan Industri Tugu Wijaya N - 4 out of 77 are Japanese
1988 250 h: 77 1
Kusuma (KITW) 2 Gas pipeline companies

Kawasan Industri Terboyo Park 1990 300 ha 100 by Lorry - Almost all of the tenant are used
for warehouse

- F/S for installing gas pipeline

Kawasan Industri Candi 1999 500 ha 600 by Lorry conducted.

- 75% are warehouse

- The oldest industrial park in

Kawasan Industri Berikat

Lamicitra 1993 30 ha 9 by Lorry Semar.'?mg
- Special export zone
2200 ha 6 (46 companies - Integrated industrial park
Kendal Industri Park 2016 ’ already decided to by Lorry inclusive of shopping mall,

under construction . . . . .
( ) move in.) residential area, and industrial area

A B TE R

LMD NERZEIZHE U A MUEZRAR T, R TH -7, &> TKADIN
DWHINZED KA T - FT7—ZEHAL TEBVE = IESGEAFREEDOH 5 —HH D A
~ T UHAEED Y A N LT,

T M dPN, Kawasan Industri Wijaya Kusuma (KIW) 1% TZE PN IS O KR
ANA T TAUPHREINT WD, RA T DK » BN BRI A~ DRREHIRHA
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Tanjung E S TR LILDIREE S By
anjun%g mas - T8 \Z‘Zr_%‘_’izk_ i
Industrial 0T 2018/9/7 - LPGIEE R A 715 1t/hFRrE
Estate ? CHREATEDRA 5B A — K —F
c AR—YREA —Hh—0RGEELE
HERITIE 2018/9/7 - BHARA F28 (14 H7- Y 800kg/h) & 5ERTICE
Ao BHTOMBIERIEDFER L
Condi - EES00haCAY S > CRbEEAKE L, 600
andl
_ Ema 2018/12/6 HAB, 5% I3RERE. 25%H1EETS,
Industrial Park . .
c HRNRA T 54 EAF/SH,
CARSVATELIHLL, Py ARt ET N
F—tLa—TOHE, 7 x—R17T1000h .
Kendal Park  |&m@att 2018/12/7 T o 7= 00haRaze
EPRAES R, REOIREER, REBHILT, N4
JHEAIIT, B, BERY,
- 1990F %, AFELEITNI0, 1T A EHIHEA
Terboyo Park |&EHEEH 2019/1/15 NTCTIHERIIEE, #FBEELTEHLY, H7
ATIBEFRETBDH ), HADELEILGSW,
e 2018/10/18 |- A ¥ RA > 7 D2EIDAR U T XTIV - %% 8hE
i 2018/12/5 CR—RFS— AV Ty B OEHEBRITE
. SR, O—v. 2% N7
B Ti5 2019/1/16 x d R, s

- B RRRRENR E LTHRH A 7 EREL

A B TE R

16




ke 30 FLEMCIRFFERFEBL D 72 80 DA 7 [ 1 F AT 7L
(R~ Z EEET 2 X —~DET RGN L SR FE)

3.2 MR TG BITDRAT7E AT
321 HABWMARATEARNRILE

HABFARA T OBEANFHEL LT, KIWLEMHMAN O TSt 28 L~ Sthix
MRITHE T, RS ZENBS L ORI LT\ 5, ST, wmig, 71 o
CHOBJRE LT, BIfEA N MOARAA % " HMFEHLTWD, —F, ARKA Z
DYOITIRDNFEA LAVERE DD Z & R A T ORE R £ 720 K ) IS L5 I
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RARRIE 2L ESE L8 mE T > TS,
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BT B,

H: B TE R

PUFZ, BAZHET L EDRERRA 7OHREE L D5,
3 3.4 BB BEPAATHAR

Item unit Value Remark
Pressure MPa 0.49-0.88
Equivalent output kg/h 2000
Actual output kg/h 1680
Heat output MW 1.25
Boiler efficiency % 98
Water content L 138
Fuel consumption Nm3/h 113.5|LHV 40.6 MJ/Nm3
Rated power consumption |kW 10.4|AC380V, 3¢, b0Hz
Weight kg 2360
Size mm W990, D2835, H2635

HH 8 : Miura SI2000GVS

TRICEmBh=RATiRA T DI Z T,

Steam outlet Exhaust gas outlet &
hﬁ HE i %q '
O
2 o
[ u
, 1\‘ AR e g ~_____._.b gl I /B
\ Power supply wirng nlet Feed waterinlet
Dew drain outlet
Blowdown out

Hi i : Miura SI2000GVS 1 #0
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323 CO2HIBEDPEE

BIRARAT O ERIT. 201847 HIZA R 327 JCM J7{45 ID_AMO15 ” Energy Saving
by Introduction of High Efficiency Once-through Boiler” 2GRSV TS, ZD )7 i
T, CcOo2 PEHAIEZ R T2,

V7 7L AP BEOFHRIE, LT OB LD,

RE, = FC NCV EF Nipy 100 = BFpy
p= 2, L \opiipy X NGijey X EERE X T X Toa TR
i

RE, a7 p IR T L RHEH & [tCO2/p]

FCpipy : ZRV=MAM p l2BIT27 0V = NRAT | DFWDEREL j O &
= 645,043 [Nm*/4E]

NCVijpy 1 7RV NRAT | DODEEE j DIRALFEEVE: = 0.0406 [GI/Nm’]

EFgrg U7 7L ARATORHWDERELD COr HEHFREL = 0.0895 [tCO2/GJ]
(HRIEFH %)
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Ni,pj

NRE
BFp;
BFRrg

D IRV MNRAT | D) =98%

: V7 7L ARAT DN = 89%

D TV NRATORRE T 71— (RO MK
D VTPV U ARATOREET m—3 (WK DOHE )[%]

LI XY . REp=2,581tCO24E L7325,
7ok, T —E I, MUKREER L HOKERENEILTRA 7 A — I —DNE

A T ERIE DR

(CIRESILD %

- >
NO— —

WEIIREL2VED ERE LT,

TrYxr MEHEOFEIZ, UTOENIZLD

PE,
FCpip|

EF;; p

PEp = ZZ(FCp'i'j'P] X NCVi,j,P] X EFi,]"P])

i

S A=RVER 4 il p
R A=NES/AS =l

pl

6645,043 [Nm*/4E]
D TV INRAT i O WL j OIRALFE BV E= 0.0406 [GI/Nm’]
IOV INRATDHANWTREL j D COx HEHIFREL = 0.0543 [tCO2/GJ]

(FA)

XV, PEp=1422tCO2/FEL 725,

HEHFI R O

=2,581

fa Rz FROBVEED D,

AT, U ToHIcLD

ER, = RE,

— PE

BIIA7uy = MEH &
BT NRAT [ FHWTZIREE j O1EZE

p

— 1,422 = 1,159 [tCO2/4E]

K35 BHRTABWRAATI12ED CO2 Bl EFHAER

I5H #iE Bifif %
HRPATRE 6.00|t/h 2t/h x 3 nos
FREBREFHE 2,368|hrs 8 hr/d
FHRARHES 645,043[Nm3 LHV 40.6 MJ/m3
Refh A Z#h= 89%

PIRA Z5HE 98%

ARPEHRE 0.0895[tC02/GJ Sub-bitumenous
A 2P BRI 0.0543(tC02/GJ

CO2HIBE 1,159(tC0O2/yr

EE MR 7\yr

RERMBNE 30%

S=IEPSEIES 1,750[JPY/tCO2

il AR T EERL

5ren)[%] =5%
5%

5, ik

TITESFHZRE & LT 7 r—ROETCO2H!

E

SI==N
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(R~ 7 L fEEE 2 S — DT R EFFENIE LB R FE L FZE)

EREE D . FERMIL,159 tCO2DHITH E 725, AR DRREHEHLZ A E L T\ 5728
B F 6 131,750 tCO2 & h 23 v,

324 RIEMBIEEHRF ICAITTZERI Y —U T AL EEIRH]

JICMBR B E BB BT AEBEa Y —o 7T ALKl 2, LLTomY ET 5,
Iﬁ%f47&m%ﬁﬁéEMmWﬁ%ﬂﬁ%$%%kﬁb.mM B EEOE
HE=FY) U TRHROMREMEEZITO, HRARA T A — T —0NBHIEPC~HIA L |
MR TIHICBIT AR A 7 OKEEITH, BILTE AT UL EEEMICL T BR
BRAECA v RRUT BN & LEE - %4175, BARTEITILFEN HiLX, PDDO
TERR. AR, B8k, T=% U 7 LiR— FOERL, BEE, 7 LYy FOFRITR
E. JICM Tt X 2 X887 5,

International Consortium

oIS S.. Subsidy application, )
! \ reporting Government of
Representative : - L Japan
Toyama Company Subsidy -\ J
» Management of JCM model project Support "’ N

P Reporting of monitoring result

City-to- Clty: [ oyama Clty

S

:l \

1
i i
1 1
: 1
[ .
1 1
1 1 H
H ! Collaboration
i ) Semarang Cit
i Agreement i Support :\ g y y
[ 1 —_—— :
i i MRV support Nippon Koei
I [ Partner : : Co., Ltd.
1
: _ Garment Factory ! Order - N
1 | P> Site supervision of high-efficiency chiller ! EPC
! installation, progress management
I\‘ » Monitoring H Procurement, \ Contractor
\\ ,/' installation, inspection Supply

’ ( .

N e e = - Boiler
manufacturer

B HAR TR ERR
3.5 HMERTECBIIERNATEATEEE Y — 7 MEHIR

3.2.5 BRI VIR -SDIP (I D) DHER

AR T ETIE JCM Ty NERERIZBWT, ey =Rk EFE (Project Design
Document, PDD) & 3t (2| £t 7 68 72 BA 38 52 fii 51 # 5  (Sustainable Development
Implementation Plan, SDIP)Z/EL . JCM FHRNLIRBFISILOLEN DD, Lo THH
ORI T I\ T, SDIP OIH B IZ DWW CHERE T o7,

SDIPDIAH O Ra TROBEY LD,
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#* 3.6 MERTIHICEIT5 SDIP HE R

No. Items Questions Yes If answer is Yes, please describe
/No the action plans.
1 EIA Doeg the proposed project require | No
official/legal process of EIA?
Does the proposed project emit air Yes | Emittance from chimney of the
pollutants? boiler is checked in accordance
with “PERATURAN MENTERI
2 NEGARA LINGKUNGAN HIDUP
NOMOR 07 TAHUN 2007 TENTANG
BAKU MUTU EMISI SUMBER
TIDAK BERGERAK BAGI KETEL
UAP”
Pollution Does the proposed project discharge Yes | Waste water from boiler blow will
3 Control water pollutants or substances which be collected and processed in the
(No need to influence BOD, COD or ph, etc.? treatment pond.
answer if | Does the proposed project generate Yes | Small quantity of packaging waste
EIA is waste? is generated for delivery of the
4 required) equipment and spare parts and
consumable. The waste will be
internally treated.
Does the proposed project increase noise | No
5 and/or vibration from the current level?
6 Does the proposed project cause ground No
subsidence?
7 Does the proposed project cause odor? No
Does the proposed project create Yes | The contractor will provide safety
Safety and dangerou's'condition foriloc.al' ‘Fraining in opergtion. The company
8 health communities as well as individuals implements the inspection every
involved in the project, during either its timing of maintenance in
construction or its operation? accordance with their standard.
Is the proposed project site located in No
9 protected areas designated by national
laws or international treaties and
conventions?
Does the proposed project change land No
use of the community and protected
10 habitats for endangered species
designated by national laws or
international treaties and conventions?
1 Does the proposed project bring foreign No
Natural species?
Environment | Does the proposed project include No
and construction activities considered to
12 biodiversity | affect natural environment and
biodiversity (e.g., noise, vibrations,
turbid water, dust, exhaust gases, and
wastes)?
Does the proposed project use surface Yes | The project already uses the water
water, ground water and/or deep ground for coal boiler operation. Since
water? efficiency is improved, the water
13 usage will be reduced. The same
water source will be used and no
additional effect on ground/surface
water.
14 Does the proposed project have negative | No
Economy impact on local workforce capacity?
15 Does the proposed project have negative | No
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No. Items Questions Yes If answer is Yes, please describe
/No the action plans.

impact on local community’s welfare?

Does the proposed project cause any No

16 resettlement or other types of conflict?

Does the proposed project fail to involve | No
activities to respond to, and follow up,
17 Social comments and complaints that have been
Environment | received from local communities,

and particularly from the public consultation?

Community | Do the project participants violate any No
Participation | laws and/or ordinances associated with
the working conditions of local
communities which the project
participants should observe in the
project?

18

Does the proposed project fail to involve | No
activities to build capacity of human
resources through technology transfer
and technical assistance?

19

Does the proposed project fail to No
Technology | describe information of technology
specification that consists of manual
20 book and ways to overcome the
problems that may occur when being
operated on the site, at least in English
and in Bahasa Indonesia as applicable?

H 8 : JCM Sustainable Development Implementation Plan Form (Z5:-5& H A TE 1ER%

BEEDAIRRA T % TARA T ~ANNER D2 HABRRA T REIZDD5BINO
REBERESHMIOEMIIAETHD EEZLBND,

7RF. AR TS CIIRaAOREKNEEL T\, BRI COLEL, VY
A7V THEHALTWS, TERKIIKIWILEMNM X WG 2Z 1T b,

3.2.6 RIEMBHEEBPFEICHIZHRE

LIRS TTASNDRA TIREVETIZEN, RA TORFREEMEL CTH, B2 2 |k
K205 FARBA T OMEFFEPRE T & ARA T OMEFFERE T DOEL R LT
LAEM 2 A FBLIFIC LR T 5, ZOa R MEEZEEENZITANDLNE S DN
ETH D, ﬁf%%%iﬁ—%—&@%¢?%é FRETiE F . FESEE &\ D R
DN THUE, H3VFEEEICMaR i Bh S 26 2 ) RS Y 217 O

3.3 e THRICBITATFF— ar Lo AH
331 ERFI-EAXNRIIBORE

A=< T VTR OEHE TG AT 1984458 T, A > KRR T OKRE, 7T DOFI3-
A% DR T AT NAFHEEZAEFEL CTWD T THDH, FEY Y VINCTHRLENIEE =
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Wik 30 4EJENTIRF L FEB D 7= 60 D EF i [t T 72 7%
(R~ 7 L fEEE 2 8 — DT R EFHENN LB IRFE L FZE)

75>%’7L\ THOZANF—2BWE2EHBLTED. 1) a7 Lyt — - FT7 -7 Lok

BOHEF, 2DWMEFEDOD) V=T VT DETE—HF— N TR TV THEY
—7R EDOHHT, O3 TR TR I A LT\ 5, BICEREE KBt oFHE
LR S IR A IS E L T\ 5,

THRIRTTF 7 —OFEILS5,000USRtD 5, & DA EF2,400USRLD F 7 — D AZHLFE 3
WD, —FH, HAaLTLyHI0EREFMELTEY ., RERICHETRIRD 5 TH
%, focio CNGIZ LD HAERA T 5 Foh 1 BHDHH. 20154ERMITEAN LT
T OIZARA T B OFFEIT 20,

PbEXY, ZoMETHICRBNT, F7—Lar 7Ly hHHL BRUPVY AT A%
B2 & 2 CO2HII AT 5 ICMERMiAliBh 2 DE 21T - 7,

HHE TImAY

Kendal /
*Asia Pacific
| s o

v}
NS
Semarang

Semarang city
()

A

Hi L https://www.abysse.co.jp/world/map/country/asia/indonesia.html &% U8 Google Map % F£1Z H A TE {ERK

3.6 mBERFT-EAHENRTHMERN

LS e TR, A TR ik
X137 REMHETHLEB T OFT—

WHETIZOTIH LA T U 2L TFTO@EY 1T, BB OFEF 7 —, a7 L
v HIE. FIZRTMKI, POL, TX2OEMICHFEINTWD
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—T0 JAKARTA T0 SEMARANG—

Chillerreplacement o
400USRtx1, 1000 USRtx1 —
Compressorreplacement
5526¢fmx3, 4900 cfmx1 C
A
: FHE
m‘ D ’
PP,
§P2
E Chillerreplacement
Compressorreplacement H 400USRtX1, 1000 USRtx1
5600cfmx2 wl Compressor replacement
4800cfmx2, 4900 cfmx1
\9 5600cfmx1
12
)
&
=
<
=
|

g R ZE AR AR (o S B A T BT
3.8 XIEMHETSL AT VMY

33.2 BAEIN (F—HmEE)

FRNE S — NIRRT, =3 < A PRI L T
HENTE R ER T 5, FRCEMEREEMEEIC LY
Kig7ea 37 MeZFEBLTWD, HEREBENEDN/NE
<, BOREMEEAET D, /2. BEHhGEEIC X VIR
AR DB W BEOIRNE S IET 5, Fi2, A 83—
Z At 75 EOBIEEE TRIZEWCOP (ifgfR%) &Co2 |
PEHHIR O R A FEETH 5, i
WHZBF L TWATF T —DkE%E ., BLTIORT, BRI & — R
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%37 BB — R TR
Item Description Description
Capacity 1000 USRt 400 USRt
Location INDOOR / NON HAZARDOUS |INDOOR / NON HAZARDOUS
Applied Standard GB, EBARA'S STANDARD GB, EBARA'S STANDARD
Capacity kW 3517 (11000 USRT) 1406 (400 USRT)
Control Range % 100 ~ 20 100 ~ 20
Chilled Water Type Fresh water Fresh water
Entering/Leaving °C 12.0 - 70 12.0 - 70
Flow rate m3/h  1603.6 2413
Pass 2 2
Pressure Drop kPa 60 42
Scaling Factor m2K/kW 10.086 0.086
Max. Pressure MPa 1.0 1.0
Water Box Nozzle Inch GB/T9119-2010,HGT 2059 (1.0 MPa) GB/T9119-2010,HGT2059 (1.0 MPa)
Flange Rating (WITH COMPANION FLANGE) (WITH COMPANION FLANGE)
Cooling Water  |Type Fresh water Fresh water
Entering/Leaving °C 32.0 — 370 32.0 — 370
Flow rate m3/h  [698.9 283.3
Pass 2 2
Pressure Drop kPa 79 63
Scaling Factor m2K/kW 10.086 0.086
Max. Pressure MPa 1.0 1.0
Water Box Nozzle Inch GB/T9119-2010,HGT 2059 (1.0 MPa) GB/T9119-2010,HGT2059 (1.0 MPa)
Flange Rating (WITH COMPANION FLANGE) (WITH COMPANION FLANGE)
Main Motor Input Power kW 517 x1 230 x1
Voltage x Freq. VxHz [10kV x50 380V x50
Start Pattern Direct Line start Direct Line start
Refrigerant/Lubricant R245fa R245fa
Chiller Dimension (L) mm 5550 approx. 3970 approx.
Chiller Dimension (W) mm  |3420 approx. 2485 approx.
Chiller Dimension (H) mm  |3440 approx. 2430 approx.
Approx. Dry Rigging Weight t 19.9 83
Approx. Running Weight t 23.4 10.6

L AR L

3.3.3

(1) BRE Y — KT T —

CO2 Bl EDE E

KBHEDOA > K2V T Hikim
Efficiency Centrifugal Chiller” % i\ TLLF il W CO2BEHHITR &4 B L 7=,

Xt &I HF T —1F. 400 USRS 2E. 1000 USRED2E D,

V77 Lo AEHEE, UToXcE W REET 5,

RE, = Z{ECPLLP X (COPpy ;i + COPRe,;) X EFerec}
i

" ID AMO002 Energy Saving by Introduction of High

AHAG LD,
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RE, : ZuV=7Mif p IZBITDV7 7L AgEH & [tCO2/p]
ECpjip 1 7RV =N p IZ 7‘6/‘\@5&% i DB
= 9,758 [MWh]

COPpjrci: 7RV =/ MO | OIEYEREESRIFICISIT 5 COP

400 USRt:  6.11 [-], 1000 USRt: 6.80 [-] (FEF M B #1177 i)
COPrg; : V7 7L AURKE @ OFEYEIRESMICIIT5 COP

400 USRt:  4.66 [-], 1000 USRt: 5.89 [-] (J7 7 ID AM002 k)
EFgec @ ZVYR®D CO2 HEHIF%E4=0.877 [tCO2/MWh]

7'V » ROCO2 HEHAREEFeec X, 1 > RRX U TICMERZBESBHITL TN D
Jamali (Jawa-Madura-Bali) SZRFEDE X D . 0.877 [tCO/MWh] ZiEH T 5,

Tuyxr MEHEL, UToRZX Y FEET 5,

PE, = Z(EcmlD X EFelec)
PE, : 7uV=JMiMpIlBI57 ny =/ MEHE [tCO/4]
ECpjip : 7=/ Ml p %/A{Hw% i DHEEIE =8,517 [MWh/4]
EFglec : ZVYR®D CO: %Jtmf%%z =0.877 [tCO2/MWh]

PEHHIRE ORI, LT ORUTLD,
ER, = RE, — PE,
= 9,758 x 0.877 — 8.517 x 0.877 = 1,088 [tCO2/4F]

BN — AT T — I L DCO2HEAER A2, TROBY RT,
#£ 3.8 EWRI—ARFT—I2LD CO2 HIBE

Project Reference L
Motor Average Emission
. . Current |Reference |Project i Energy energy )
Unit USRt input operation reduction
COP COP_RE,i |COP_PJ,tc,i consump- [consump-
kW hr/yr tCO2
tion MWh [tion MWh
Chiller-1 400 302 4.66 5.33 6.11 4260 1,287 1,476 165.76
Chiller-2 400 302 4.66 5.33 6.11 4260 1,287 1,476 165.76
Chiller-4 1000 598 5.89 5.94 6.80 4970 2,972 3,404 378.56
Chiller-6 1000 598 5.89 5.94 6.80 4970 2,972 3,404 378.56
TOTAL 8,517 9,758| 1,088.64

H B HOAS T
e RAE TROBVELED D,
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# 3.9 EHRZ—ARFT—IZLD CO2 HIFFEEELD

HE B E B

702 % kCOP (1000 USRt) 6.80

1) 7 7 L > ACOP (1000 USRt) 5.94

702 x4 kCOP (400 USRt) 6.11

L 77 L > ACOP (400 USRt) 5.33

)77 LUREIBEHE 1,241|MWh/yr

51) v FHEH & (Jawa-Bali) 0.877

FE R COBBE 1,088.6 [tCO2/yr

A FAER 7|years

oo zy hcodBlEE 7,620.45 [tCO2

R 30%

ERAXMUR 3,949|JPY/tCO2

B HAR T AERR

(2) EhRE—FRar Ty

Z—Rar 7L yx, TR EDOKIRIZ, PR
H (A 7)) O LY ER L —%
5.z G CHER = R L X — & [E AT
LHaryZLyHhThb,

THE T8 CTIZ19984FEHIZE A L 72105 D, 4800~
5600 cfm DHF —ARzaL 7Ly Iz HONTEMHL
DI DI DTFE N B 5,

TBELEDALTL Y

HA T Ly I D KGRIE AT IERIIBAEDO NI E 72720, Lo T, BEMIZ
PLFOFHEZFWT, CO2HEHEIEDHEE AT 7=,
V77 L AgeHEIE, UToRick v EHT 5,

RE, = EC CEpyi ) o EF
p P],i,PX CEREi X elec

i

RE, : 7rv=JMH p IZBF2V7 7L AHkHE 70,051 tCO2/4E
ECpyip : 7BV =IMIM p ICH T2 T Lyy @ OEIHER 74,017 [MWh/AE]
CEp;:  mV=sbhar 7Ly i OEREHHE = 6.67 [cfm/kW]
CErgi : V77LrARavrLy¥ i OFRFEHFE =593~6.44 [cfim/kW]
= Yeni — Veri
CEP - MPpy ; ’ CERE,] = MPre;
VCpyi: 7BV =Ibar7lyy i OFE [cfm]
MPp; : TRV sbarrLyy i OF—HZH7) [kW]
MPrg; : V77LrRar7Lyy i OF—2H7) [kW]

28



ke 30 FLEMCIRFFERFEBL D 72 80 DA 7 [ 1 F AT 7L
(R~ Z A EEEL 2 X —~DE T RGN L S IRFELFE)

EFelec : ZVYR®D CO2 HEHI£%£4=0.877 [tCO2/MWh]

ZVyRD COx» BEHRIEF ol AV R R T ICM A RIEZEBSAHEITL TS Jamali
(Jawa-Madura-Bali) SZ#DMELY, 0.877 [tCO/MWh] i 35,

TaY 7 MEH &L LRI E T 5,
PE, = Z(EcmlD X EFelec)
PE, : 7uy=JMiplciifs7my =/ MEHE = 64,913 [tCO2/4]

ECpyip : 7 RV=/ MM p 1T T Ly @ OWFES & =74,017 MWh/AE]
EFelec : ZUyF®D COx HEHIFREL = 0.877 [tCO2/MWh]

BEHHIBE OB I, L TRz kD,
ER, = RE, — PE,
=70,051 — 64,913 =5,139 [tCO»/4F]
FOMEICH W T — 2 & FRICRT,

#£3.10 2 FLoPo CO2 BIERT vV

Motor New X i L
Average Current energy |Saving Reference |Project Emission
Capacity |Capacity |input kW |Ref. compress : . . . o .
No. operation [comsumption |potential |[emission emission Reduction
CFM m3/min |(Assump [CFM/kW |or
hr/yr MWh/yr MWh tCO2/yr tCO2/yr tCO2/yr
tion) CFM/kW
LP-1 5526 156.5 932.0 5.93 6.67 8,520 7,941 882 7,834 6,964 870
LP-5 4800 135.9 745.7 6.44 6.67 8,520 6,353 222 5,774 5,572 202
HP-5 4900 138.8 761.2 6.44 6.67 8,520 6,486 227 5,894 5,688 206
LP-16 5600 158.6 887.4 6.31 6.67 8,520 7,561 407 7,008 6,631 378
LP-2 5526 156.5 932.0 5.93 6.67 8,520 7,941 882 7,834 6,964 870
LP-6 5600 158.6 932.0 6.01 6.67 8,520 7,941 787 7,731 6,964 767
LP-4 4800 135.9 745.7 6.44 6.67 8,520 6,353 222 5,774 5,672 202
LP-3 5526 156.5 932.0 5.93 6.67 8,520 7,941 882 7,834 6,964 870
LP-17 5600 158.6 887.4 6.31 6.67 8,520 7,561 407 7,008 6,631 378
Elliot-1 5526 156.5 932.0 6.31 6.67 8,520 7,941 429 7,361 6,964 397
TOTAL 74,017 5,347 70,051 64,913 5,139

L ke 357 — 2D E AR LR

FORMEITBNT, 5,139tCO2/4 & K& RCOHNBART vy Vv aEHT 5, BEto
HERTMBROOT eV ey har T Ly FOCEy #BET D I L TR A
STWDHMN, EEEIZED X O ITRSFHEZ LD D IERICB T AR MNETH L, £
7o REEOEIESFIC LV B o T 28 HBENLETHL, TN ZHELTH,
ATy OFERBENNRENTCD, @B ~O I LD K ERCO2HIR &
DHRFCTE B,

—Ji, a7 Uy PILEEEEEA~OF T OIE), WEMEH, BEY A X AT
7 RRE L, NV TOEJHERIER, X7 FOBIR - LA T FREL, =7 —Fi
DKETERE . T NGO =T ) TR E AT ZENMETH
Do Ham ) — A TOMIGHE L, BERBIZEL DD, LoTar Ly A
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Fhk 30 FESEATIRTFE LR FT] D J2 b0 DBt FHETTEHE T
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TRRT U VEE WD DD REEICMRE M EF E M I ITE R WEETH
%o BEFED BULNSL - T-H ST ICMREMBFHEE~ORFZ2ITI b D LT 5,

(3) KEGEFHEY AT A

WHETH~DORBE X KRB AT LT, FHATRERBIEBOEmHELY . 5.8
MWD VMM ARETH Dy PV AT LD LA T 7 KON, BIR~DPVEY
=2 — Vil E B & T RIS RT,

Building PV Module :1 '
Output (kW)

884.74

646.66

446.40

280.24

153.45

334.80

1,008.74

460.66

425.01

443.92

219.48

L 535.68

TOTAL 5839.78

i B A Ze T e
X 3.9 5.8MW LEBBEX PV AT A

—T0 JAKARTA TO SEMARANG—

N|—|—|T|®IMMOIO|T|>

—Jin. Vangir

150,000

40.000

area-A HXE

137. 000

HEHET A Egooglel THE

X 3.10 LTHEBRBEX PV EV2—LRELATIMI
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THAHE T 355 MW BAR B & KEGERE L 27 MBI 2R E R L OCO2H I8 EAE H A
Ze, FRITRT, KIGEERE Okt T8 DOALEIC féE%g%iUﬁ%t%@E
ESMAP Global Solar Atras D 2 F VN CHEEfE & L“C;%ium_u L7z, 728, ATNE Ti
PV AT AL DIEZDDICRENWTZS, BREENEIZEEFTNHEE L7225,

#3.11 5.8MW KR EEL CO2 HIBEE

[tem Value Unit Remark
Average solar irradiation 5.249|kWh/m2/day ESMAP
PV output 5,839.78|kW
Azimuth Oldegree
Inclination 15|degree
Daily PV generation 22,420|kWh/day
Annual PV generation 7,959|MWh/yr
Emission Factor 0.533|tC0O2/MWh
CO2 emission reduction 4,2421tC0O2/yr
Project year Tlyr Legal life for textile factory
Project CO2 emission reduction 29,695(tCO2
Subsidy 30%
CO2 ER cost performance 9,086|JPY/tCO2

R HARTE AR

L%@LD R OCO2HIINE1$4,242 tCO2/4E & K&\, — 7, THFTNEITEE D

. VBT FAEE DM TG OBRIERNE R D018 72D, 2D, Tuay
;&%%W@anMﬁiﬁdﬁ< BN % 30% &35 & B 3 hA539,000/4CO2
ZHZ 5, 4000/tCO2% i 7= T 2 I3 S&FEIX13% EF T T AL ERHH, =
DENETIIRBEZEEDODA 2T 4 723 60, BEEORE L RMICTCET I
IRVEE T AL 74E & 72 0 A IT30% R £ TRIRE L 72 578, PLN & O FEEEKIM
VETHY, ENRZ N,

Z DD EHET IR B KGR EHEICOWTIL, BAEDFTICMR B2
NOHFBIIEEG £ FmETH 5,

334 RIGMBIFEEHFCHITIEER= Y — 7 HEEH A

HhHE T T BIfE, BEREER X v v v o 7 o — IC B LoRE X /2, 7277 LT
ﬁ@Am;ﬁ HD D720, U —RA &% ANTICMEEfBEE 2B L T\ b

AHEF T, uT®LDmﬂ%ﬁm¢50EMm¢%#W%$¥%k&@\AH
HEFICABHE TS &V — AN ALKH E T 5, V—AtnsxE i A L, ik
HMETHICHEZ Y — 2T 5, U—2EAIZICMREME OB R A2 R L= ECTRiE
ENd, BT &E A~ T UHITSEEEMIINE R, BEACA V RXUTHFRE L
TR« AT O, BARTEIIRENHNIE, PDDOERK. AZMbER., ik, €=
YT UR— FOERK, RAE, 7 LYy hORITRE, ICMTRiE 2 BT 5,

EpEay V) — 7 AORERE T RS,
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International Consortium

_________________________________

,/’ ~~. Subsidy application,

/ . Y reporting )
'I, Representative : \I \ (Government of
I Toyama Company T Subsidy Japan
1 » Management of JCM model project H
i » Reporting of monitoring result 1 ymoommmmmm e N
: H Support ! . i
! " - : ToyamaCity | !
H Subsid 1 ity-to-city | J 1
! Report y ! Collaboration ! \ |
! I : [Semarang City | |
i [ Partner : Leasing i Support 1} )}
! Fiber Company : L RV L e =

i 1 suppor [ ]

i Company Leasing ] Nippon Koei
: Site supervision Company ! Order
! progress > Lease Contract H [ Contractor ]
1 management » Management of ! Procurement,
| Monitoring thepﬂﬂedand ! installation Supply
| Recording subsidy i
\ .
AN agreement / Chiller

Mo Il Manufacturer

e

Hig: A T fE R
3.01 i TSRS REEEE AR ERE=a Y =T A

3.3.5 ERIZEFRFEIH-SDIP (20D HER

WHETIHRAICB I A —ARFIT—BILRNa 7Ly, EFb L-RfEOMRO T
HTHHID, FHOBRERNIIARETH D, [} &

BADAN PENGELOLAAN LINGKUNGAN HIDUP DAERAH PROVINS

TRAE T35 AR T FRe v HE 72 Uit 2~ D HL Y F1 Y
ﬁﬁs‘%ilz{ﬁéﬂ\ E@J\E D . /r \/ ‘I\\\Z\\ T‘/? fﬁﬁ FROPERDAPJ.A‘::LZD15—ZD1S

BRI OBET U— KRS SN TS,

%t 4 T. 8512 3\ T, Sustainable Development

Implementation Plan (SDIP)DIH H O MR 21T -
2. UTFOMY Ths, L

FRY Y TNMOBRET 7—F

#3.12 MRMETIHIZR1T5 SDIP TE H R

No. Items Questions Yes | If answer is Yes, please describe
/No the action plans.
1 EIA Does the proposed project require | No
official/legal process of EIA?
) Does the proposed project emit air No
pollutants?
Does the proposed project discharge No
3 Pollution water pollutants or substances which
Control influence BOD, COD or ph, etc.?
(Noneed to | Does the proposed project generate Yes | Small quantity of packaging
answer if waste? waste is generated for delivery of
4 EIA is the equipment and spare parts and
required) consumable. The waste will be
internally treated.
5 Does the proposed project increase noise | No
and/or vibration from the current level?

32



ke 30 FLEMCIRFFERFEBL D 72 80 DA 7 [ 1 F AT 7L
(R~ Z A EEEL 2 X —~DE T RGN L S IRFELFE)

Items

Questions

Yes
/No

If answer is Yes, please describe
the action plans.

Does the proposed project cause ground
subsidence?

No

Does the proposed project cause odor?

No

Safety and
health

Does the proposed project create
dangerous condition for local
communities as well as individuals
involved in the project, during either its
construction or its operation?

Yes

The contractor will provide safety
training in operation. The
company implements the
inspection every timing of
maintenance in accordance with
their standard.

10

11

12

13

Natural
Environment
and
biodiversity

Is the proposed project site located in
protected areas designated by national
laws or international treaties and
conventions?

No

Does the proposed project change land
use of the community and protected
habitats for endangered species
designated by national laws or
international treaties and conventions?

Does the proposed project bring foreign
species?

No

Does the proposed project include
construction activities considered to
affect natural environment and
biodiversity (e.g., noise, vibrations,
turbid water, dust, exhaust gases, and
wastes)?

Does the proposed project use surface
water, ground water and/or deep ground
water?

Yes

The project already uses the water
for chiller operation. The same
water source will be used and no
additional effect on
ground/surface water.

14

15

Economy

Does the proposed project have negative
impact on local workforce capacity?

Does the proposed project have negative
impact on local community’s welfare?

16

17

18

Social
Environment
and
Community
Participation

Does the proposed project cause any
resettlement or other types of conflict?

Does the proposed project fail to involve
activities to respond to, and follow up,
comments and complaints that have been
received from local communities,
particularly from the public consultation?

Do the project participants violate any
laws and/or ordinances associated with
the working conditions of local
communities which the project
participants should observe in the
project?

19

20

Technology

Does the proposed project fail to involve
activities to build capacity of human
resources through technology transfer
and technical assistance?

Does the proposed project fail to
describe information of technology
specification that consists of manual
book and ways to overcome the
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No. Items Questions Yes | If answer is Yes, please describe
/No the action plans.

problems that may occur when being

operated on the site, at least in English
and in Bahasa Indonesia as applicable?
Hi i : JCM Sustainable Development Implementation Plan Form (Z55-5& H AR T B 1ERL

33.6 JCM E{EmBIFEEMRICMIT CORE

R GHEHE T ICMR B HERFEIC X, FEARY —ABHOE5ENR 7 ) 7T
TR, —FTa—hANLD) — AN —RAZFTA D AEERH D, V—RAR
HOEENT ) T HFKRE., ICMOBREMBEFEOMEEZITH> LD L35,

3.4 Z D EfE R
341 AMIBIZRBIFAINAAARE

RELIZA~ T U TRRAMCALE T HFE A - I X—7 4 7 Vi — NELESHTH 5,
NOTC, BHEEMEDT-DIZ, AMWDO AL F~ARA T « X —E U IREMAZEA
L, EIRLTCWe, LOLRRS, XA AV ARAL TDA T F A X b EREHME
HEsORENE Uz, NN LB NENLZE L TN bbb, N4
~ AR EHAITIE I LTy,

—JF . REEMSI4 kmDBGFTIZ, AR TIEANLE LTV 5, KB & L TR
IRNA T~ AR DAL T D, AR CIHIT T AR & L T19804ERITEA
LTIz LT T~ ARA TN D, ZHUTINZTHRA T « A F~ AR EKE
WMALTZNWEWIHEENRS ST,

Z 2T, KFZHHO KBNS v ARA TEEANL, KA T DOEKIEKEDO T
BE AFELRIED LB T D3 4~ AREEI T~V 552 Lz, 728,
RELDASA A~ AL = RBRE KR L, A A~ ARA T E 57 &2 JICMax (i
BV FETHHEAT 2BE L LTz,
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Biomass
(Waste wood)
from Company-K

Grid power

saving
Existing 4 MW Turbine = CO2 reduction
Generator from Company-R

1 Electricity

Power

| pressure |
steam

N

ew BFB Boiler N
JCM Project) Steam Drier,
_______________ Company-K

B B TR
X 3.12 NAFTARATEAZLDNA G AR EBEEH AKX

INA A~ AFEIZ L HDGHGHIE EIX., FTRITRT LB, F[H8,116tCO2/4E & il &
N5,

# 313 NAFTVARATEANIZIDNNAF v AREBEE

HH BB =K ivs
BE H % #(Jamali) 0.613({tCO2/MWh
XERE 4|MW
EES 0.52
4F [e] 12 Br B fa) 6,400(hours/yr
FHRE=E 13,240\ MWh/yr
R CO2HI & 8,116|tonCO2/yr
EEMAER 8yrs
ooy LEIEE 64,929|ton

B FAR TR fERL

— 77, FHO TR O RFESAEM OB ITIRG NSV TPLND KGR 2 15 5 2N &
528 2= rORRNLBEEOFMNRTERNI LD | RIEE ORI F3E
~OHFEIIRADEDL Z L Lotz

LH

342 EBMIHBIIBITAHEEARATEATIE

A= T PEEKI45 kmDGodong 1T, B THESIHDRH D, K, £, a—
REER L. B LTV 5,

B THSIHICBWT, a— a2 20 BEHRA T OFEND D, HREARE
30 N U EABRRET D, WBEIXI Ny TSR TTH Y . 1H3-4Ny FOHLEEAZ1T 5 51l
Th D,
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SHETITLARTES I 2 8 & T D R 2 (] L T, —H b Bk ek & L7278,
b ZRR R DN IZ A D R AR AR W g 2 o ICMER A B 0D 36 F 23 AT RE T & LI,
HEER OB E LT ARA 7 DHEANZHE LTV D,

BRI b DREHsA 2 Z T T AE A A 7 HEASERELE LTAETH Y | SEMRE S
(3 TR

s AR T
X 3.13 BEREEBAFELa— YA

36



ke 30 FLEMCIRFFERFEBL D 72 80 DA 7 [ 1 F AT 7L
(R~ Z EEET 2 X —~DET RGN L SR FE)

H4E (R FILALR EIUD DD E

4.1 AT UoTRRFBILT 7 ar ST
41.1 (KRB FUAL AIM EF )V

AV RRT T EHE612011 KO 71201 1HIHKS & A RR U T IXREDNRE T AP
HHERO BEEA AT 2, A~ 7 T bABKICHIRERE A G5 25, &l L~ L O R $E
BOR - ATENRTE OHEEZ B & L, A~ T UITIRIRES VT U 200 iR E T
bivic, RRFES TV AL, o2 Y a v 2 RIEX ZIRE RS AP 21K
WELITERIZT280F5& &5, AEIFAST Uili, T 4RI KT, R
? Asia-Pacific Integrated Model (AIM)F— A2 & 0 FEii L7z, AIMIFAFR O [E 7R
ZEHT « IGES72 EWFFERERIIC L2 T ET VEECTH 5,

BUEB L OPERO A~ Z T OREZFEET 5720, 4 » v 7 ENB X OEERS
BEBIL D, HRRENRTA—H LR VF BRI NDT —F EEREIEL
72, “Masterplan for Acceleration and Expansion of Indonesia's Economic Development 201 1-
2025 b Ete, FNH T —H I, TIXIZ/ AT Asia-Pacific Integrated Model Extended
Snapshot (AIM ExSS) > —/L % IV CALEE L 7=

2015 DB T — & LT — 2 O, “HERMNETHDH, ANH., . BRIk
YRR, TRV — T R RBHRET A B EOBUIRT — & ZIE LT,
HHL_LOT —ZBFHTERWGEAE ML VEBXOE L~V ANFRRERT —
A X0 FERHE LT,

Current Status Future Vision
Grasp the current situation Design and anolyze desirabl

Population
Identify how to achieve the vision
LCS target Economy
LCS Action Transport
LCS
Project/Measure Energy

Hidh: ATM Team
4.1 EBRZITIVAOEARK
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Export by goods -

— Population

Output by
industry

Investment

Government -- -I Household size

expenditure

A
| Output of Output of Number of
Import rate i commercial manufacturing h hol Wi B BETEe
- ] industry industry ousehold P perp
Input coefficient matrix- 1
1
1

I Trip distance

-
-

-~

Private consumptionr- /* 2l SN L
Commercial Freight Passenger \ Modal share
Floor area per output|' building floor transport transport \ : :
area demand demand ~._ | Freight generation
Energy servicedemand _______—— per output
perdriving force | TTTTTme--o l Transport distance

," Fuel share [ Energy service demand ] Modal share
Energy end-use device ‘Ilv‘ Energy efficiency |- --------------- l Energy efficiency in

share )
- Final energy demand CPG
Energy end-use device -
energy efficiency LT TN Central power Fuel share in CPG
H Energy demand generation (CPG)__ J__ | Transmission loss in
Dispersed power | .-’ to DPG - CPG
generation (DPG) [Energy demand to CPG] Own use in CPG
Energy efficiency in T
DPG o
[ Primary energy supp[y_} ------------ CO, emission factor
Exogenous variables Endogenous I Carbon sink
Parameters variables [ CO, emission ]

Hi i : ATM Team
4.2 AIM ExSS EF VO

412 AVIUTHSRBEIREORBARN—RTA VA

2015 FRFRDO A~ Z U ANA1X1,595,267 A, 471,327 fita . A0 X7 0 fusa A= pE
(Gross Regional Domestic Product, GRDP){3.6,461.5 USD (1USD=13,000 IDR) C & % (BPS,
2016), GRDPIZHRH T H- L TWAH DX, TRIRT L0 | &0, BB, R, (b5,
FESL . fHE, S AMRORIER P TIREXETH D, 20150 A~ T i OCO28E
HEOAFHI20154-T5,282ktCO2 . AN %720 33tCO2/NERBEEND, E¥EEY
2 =N bZEOCO2%HEH T 5, (IGES, 2017)

A< Z7 Hi005F ORI RER T — X REZRHFE LY 3 . “Masterplan for
Acceleration and Expansion of Indonesia's Economic Development 2011-2025” 72 £ 20 |
20304 DAL IR FFHEIE 2 HEE L 72, 20154E70 520304E T A HIEL.29651272 V) | 464,733
AT %, L2015 FD1.6/51272 5, A~ 7 U TTOGRDPO~ 7 1 ik E
BRZOMEIC 720 | 834V ETHIINT 5, Ridn, e, SRR, EBBEEEN A~
FUTORBEREZESTDHELERENTND, YAX—T T TiE20304 T b
GRDPIZFF 5972 DIFE “IRPESE T, FRICHEBPERED K E W, 5 ZIRFEENZ DIRT,
—RPEZEIT I B ARV,

— HHEETIE, FHoWEEORERE KO E <. 20308 F TIZ6.55F DO EN THI S
NTW5B, 5 IREZEITZDRT6OIETHY . FREEIT261ETH D, FriZ.
TEAFER X2 D HIRE « BMEEORREE 7 X —OWENEH7- 57,
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F 41 A~TUM 2015 42030 FEOEESRFIEE

Indicators Unit 2015 2030 Ratio 2030/2015
Population persons 1,595,267 2,060,000 1.29
No of Households households 471,327 686,667 1.46
GRDP per capita million rupiah 84 405 481
GRDP Billion rupiah 134,207 834,197 6.22
(@) Primary Industry 1,373 3,590 2.61
(b) Secondary Industry 73,340 440,906 6.01
(c) Tertiary Industry 59.493 389.701 6.55
Final Consumption Billion rupiah 79,822 486,134 6.09
Gross Capital Formation Billion rupiah 99,697 607,179 6.09
Export Billion rupiah 37,563 228,772 6.09
Import Billion rupiah 114,672 690,811 6.02
Commercial Floor Area Thousand m? 50,252 330,043 6.57
Transport Demand
Passenger Transport Million pass-km 18,342 28,422 1.55
Freight Transport Million ton-km 3,391 20,307 5.99

Source: IGES, 2017
£ 42 AxTUmiEIF—R] EWNHIEHKAEPE (in billion Rupiah)

Sector 2015 2030 2030/2015
(1) Primary 1,373 3,590 2.61
(2) Secondary 73,340 | 440,906 6.01
(a) Mining and quarrying 261 1,414 5.41
(b) Foods, beverage & tobacco 17,885 110,507 6.18
(c) Paper, paper products & printing 408 2,165 5.30
(d) Chemicals & pharmaceuticals 6,785 35,783 5.27
(e) Non-metal mineral products 459 1,490 3.24
(f) Basic metals 2,840 17,264 6.08
(g) Metal products, machinery & equipment 2,804 17,162 6.12
(h) Other manufacturing 5,695 32,959 5.79
(i) Construction 36,201 222,162 6.14
(3) Tertiary 59,493 389,701 6.55
(j) (a) Electricity, gas, water & waste 250 1,658 6.62
(k) (b) Wholesale & retail trade 18,966 124,395 6.56
(I) (c) Transport & Communications 14,669 99,352 6.77
(m) Financial, real estate & company services 10,452 67,700 6.48
(n) Other services 15,157 96,597 6.37
Total 134,207 | 834,197 6.22

Source: IGES, 2017
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413 RARTUTMKRFBILT VA

NAHEME WAL H EFrloacm, BE. 2—7 4 U7 4, HFED «/N5E, REhFE,
P B R EH ZREEOHBE ORI E 7253, 21D ITRAE T R —H &R
OCO2FHBEZ NS T 5, FROCO2PEHHIEA T >3 ¥ v 2 i 57201, Fr
TE DK Z FEHii L 72\ Business-As-Usual (BAU)> 7V A3 L OSHR I F U 4D
STeODTF U F %G E LT, BAUY T U A TIFMKIR R O 2 O BUR AT 8 03T
ORI WGEETH Y | R EM ST U AIZCO2HEH B D 72 D D%t ik & FEh+ 5 56
TH D,

BAUY T U A Cldf &= 2L —HE B13201545 7> 520304 T2.220% 1258 L ., 2015
H.866.4 ktoen> 519203 ktoelZHEMT 5, Ziiit s ¥ —Y4 0 DR /LX—EHEED
B EENLWVEATHD, I bEWZ R —{HEERINIFEEY 7 ¥ —T2154E)
H2030FFE TIZT.08fF L 72> T D, — . XREM TV A TIE, KRFELLT 2
=7 NEEAZEEL, T RLF—EEEIT24%BAUS T U F X 0 /70, BRI RE G
»mE 7 H—IZB W T35%, BAUL VKL 725,

BAU 7 U A TOCO2HEHEIT20155E-D2.561% T V) | 20304-127,214 ktCO21Z3ET 5,
KPR EM STV A TIXCO2HEH &135,152 ktCO2E TR+ 5, ZHIIBAUS T U F
FV29% DN YE T 5,

BAU & %ISR FEMi S TV ADWIT T, pa2+Y 7 2 —OCOHEH IR R thow 7 % —I|Z
TR b E <. 20304EICB WV T20154ED7.08(% & 72> T 5, EWiEl 7 % —N
5.990%, EEXEE T Z—D5.176 & i< o IRRBRIR I T U ATV T,
PAEE 7 Z —ITB W TBAU KL 0 39%, k&t 7 24 — Tid34% D CO2HEH & BT 9
%

£ 43 A2TUHEIZ—RIBEKTZRINVTE—THEE (ktoe)

Sector 2015 2030 BAU 2030 CM BAU/2015 CM/BAU
Industry 731.6 4,139.9 3,483.6 5.66 0.84
Commercial 71.7 507.6 442.5 7.08 0.87
Residential 392.2 615.8 605.1 1.57 0.98
Passenger Transport 457.7 709.2 421.0 1.55 0.59
Freight transport 29.6 177.2 138.8 5.99 0.78
Total 1,682.8 6,149.6 5,091.0 3,65 0.83
Source: IGES, 2017
F 4.4 A<T7UmMiEZ7Z—R] CO2 BEHHE (ktCO2)
Year Sector Coal Oil Gas Electricity Total
Industry 497.0 492.5 586.8 948.2 2524.5
Commercial 0.0 45.3 5.7 520.0 571.0
2015 Residential 0.0 173.5 0.3 574.2 748.0
Passenger Transport 0.0 1,350.7 0.0 0.0 1,350.7
Freight transport 0.0 87.3 0.0 0.0 87.3
Total 497.0 2,149.3 592.7 2,042.5 5,281.5
Industry 2,738.9 2,820.5 3,322.9 5,694.5 14,576.9
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Year Sector Coal oil Gas Electricity Total
Commercial 0.0 320.8 40.3 3,680.7 4,041.7
2030 Residential 0.0 272.4 0.4 588.8 861.7
BAU Passenger Transport 0.0 1,093.0 0.0 0.0 2,093.0
Freight transport 0.0 522.8 0.0 0.0 522.8
Total 2,738.9 5,029.5 3,363.7 9,964.0 22,096.1
Industry 1,905.1 2,140.8 3,137.6 3,642.7 10,826.3
Commercial 0.0 208.9 105.7 2,350.8 2,665.3
2030 Residential 0.0 272.4 0.4 588.8 861.7
M Passenger Transport 0.0 1,182.6 40.6 23.2 1,246.3
Freight transport 0.0 409.7 0.0 0.0 409.7
Total 1,905.2 4,214.4 3,284.3 6,605.5 16,009.4

Source: IGES, 2017

414 RAIFUTRRBILT 7V ar 7o

CO2BEHH R ZHIT 5 7-01C (RIRFBHEDAEDEFEDO T 1Y = 7 NEfEN A~ T
HCIREIND, 2NHIEFSH EHEEML Y HOoDKRFET 7 a & LTHES
ns, e, 7V —2 A XA RN — Av— K ELT 4T A~v— MR, Fifi
FRER A Y AT A, T ) — 2 TR X —DHEDOTH D, i 5134,220 ktCO2D
CO2HEH ZHIRd 2 DIC&ET 5, N, 2,179.1 ktCO21%., FAEFRET L F—EARLH
IR ORGER L PR RO UEE I X 5,

TIvarl TV —r AT AR —
TV = A AA RN —%, s Z—I2H_E b K& AYIEEE ATy, T3
IR BT 2 =2 VX —{EHEEEZHIIT 5 2 & T2,552 kCO20> CO2HEH! & HIlJ
ZHEREL TS, ESCOEANIZLDZE RN DH KX, 964.6 ktCO2% RIAAT
W5,

T av2: Av—RENT 4T
FESLE VIO DIRIREZL TV AT a2V N ThDH, RRTAMHEDO A 7
7 OFENECK G IR, B~ DWrERE A L A8 =T, CO2HI & (3248.4
ktCO2% RAEH D, ZDOW., FE~DOKEGIECIEAKDEAIZ L5 CO2H I E1X52.3
ktCO2 L HE L7z,

T a3 Aw— Mg
FECFEMIIBIT 58 = 2 ias 08 A 2 HEtEd 2, 434.1 ktCO2DHIZ B E L
TW5, k7 2—TO7a =7 MICO2HEHA TR KEWART ¥
LNV | 354.4 ktCO2D B A HaATe,

TV avd Bt RIRE R Y AT A
e T HEZ2 5208 S A 7 L O T950 kiCO2D Wi FLidTe, k% Elit 7 % —
DCOPEHRITR E VN, HAFTAOHDN S ALZH~DOT—F N7 b @R
OB BEHEE OB TH 5,
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U OPRE: T IR bR T, 4523 ktCO2DHIBEh RN 5, E—F— (7
DOIRE ) E LR NB KX, R T AR T UARICBITF A 1RBBEONADT 4 —
B E DCNG~DHRHLT6.1 ktCO2DOHIIRAIREMEN H D, A~ T U HIT/NAD
CNG~DREHE 7 1 77T A & H304 B JICM ik fifi #ifi B 2612 5 W T30 L
1,2,5,6 B2 DA #7215/ D 3N A2 DDual Diesel Fuel (DDF) {b% 30 L7=, ZiUE5
HE[#]7C9,348 tCO2 D HITEL, BV MFAER] 1,870 tCO2DH I T&H 1 . 20304F D [F] 43 B D
HAEEHIJED30% IS T D, ZOFEREDOHEMIZIA~T VHIIRKRFZT T U A
20300 EBUZHG-T 5,
TIvavs: S —r TR F—

EEICBW THARRT RV —OHEHEIZE R Z Y TH, PV AT AR/NKT O
AR LT, A= T U357 kCO2DHIH 2 RAEd 5,

O ODIERRFT 7 > a Nk HCOEHEIEEZ., TRICEL D5,
#F 4.5 ERRFFSoV 7R CcO2 HEHHIERNE

Action Project Sector Emission
Reduction
(ktCO.e)
1. Green 1-01 Energy saving support scheme such as | Industry 964.6
Industry ESCO (Energy Saving Company) project for
industries
1-02 Installation high energy efficiency | Industry 346.6
facilities
1-03 Regional energy supply system Industry 487.7
1-04 Improvement of kiln and furnace | Industry 692.3
technology
1-05 Promotion of fuel shift of furnaces and | Industry 58.8
boilers from Coal to Natural Gas
Total 2,550.0
2. Smart 2-01 Installation of insulated glasses to | Commercial 84.1
Building commercial buildings
2-02 Installation of insulated glasses to Residential 12.2
houses
2-03 Introduction of incentive to low energy | Commercial 15.9
buildings
2-04 Introduction of insulating material to | Residential 7.0
houses
2-05 Energy efficiency technology applied to | Commercial 35.8
buildings
2-06 Shift to natural gas in buildings Commercial 17.1
2-07 Introduction of solar water heater to | Commercial 52.3
commercial buildings
2-09 Introduction of solar water heater to | Residential 23.9
households
Total 248.3
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Action Project Sector Emission
Reduction
(ktCO2e)
3. Smart 3-01 Energy saving support scheme such as | Commercial 150.6
Device ESCO (Energy Saving Company) project for
commercial buildings
3-02 High efficiency lighting in commercial Commercial 66.5
buildings
3-03 High efficiency lighting in households Residential 22.8
3-04 High efficiency air conditioners (such as | Commercial 137.3
air conditioners with inverter controllers) in
commercial buildings
3-05 High efficiency air conditioners (such as | Residential 33.7
air conditioners with inverter controllers) in
households
3-06 Promotion of energy-efficient | Residential 23.1
appliances
Total 434.0
4. Sustainable | 4-01 Promotion of eco-driving with digital | Transport 7.2
Transport tachographs
4-02 Wide-range traffic control Transport 28.8
4-03 Expansion of frequencies and routes of | Transport 96.2
bus and BRT
4-04 Development of public transportation | Transport 98.6
like railway and MRT
4-05 Shift to CNG bus Transport 6.1
4-06 Introduction of electric motorbikes Transport 61.5
4-07 Promotion of energy-efficient vehicles | Transport 452.3
(cars for passenger)
4-08 Promotion of energy-efficient vehicles | Transport 86.7
(motorbikes)
4-09 Promotion of energy-efficient vehicles | Transport 112.8
(trucks)
Total 950.2
5. Green 5-01 Introduction of photovoltaic power | Commercial 24.3
Energy generation to commercial buildings
5-02 Introduction of photovoltaic power Residential 9.7
generation to households
5-03 Introduction of small-scale hydropower | Commercial 1.7
generation (at water distribution stations)
Total 35.7
Improvement of CO, emission factor of electricity 2,179.1
Total 6,397.3

Hi 8 IGES 1ERL

2

1) Badan Pusat Statistik (BPS), Kota Semarang (2016): Kota Semarang dalam Angka Tahun 2016.

2) Badan Pusat Statistik (BPS), Kota Semarang (Website): [2010 Version] GRDP At Current Market Prices by
Industrial Origin Per Sector-Sub Sector in Semarang Municipality, 2008 - 2016.

3) Badan Pusat Statistik (BPS), Kota Semarang (Website): [2010 Version] GRDP of Semarang Municipality at
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Current Market Prices [2010] by Type of Expenditure (Million Rupiahs), 2010 - 2016.
4) Low Carbon Society Scenario Semarang 2030, Institute for Global Environmental Strategies (IGES), 2017.

4.2 WRBHEHL AT 47 g
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DCO2PEHFREL TIITROMBY DENDH Y | ARINO T A 8D WITEH DD T A7
E~DOREHEHL . GHGHITICE T2,

# 4.6 FAR-EHTAD CO2 PEHRE

R HATEAVE XYY CO2 SRR H

AR 0.0873 - 0.0909  tCO2/GJ 2006 IPCC Guidelines for
Q| 0.0726 tCO2/GJ National Greenhouse Gas
H A 0.0543  tCO2/GJ Inventories

M AR T R

A2 RRUTICBEMEEFT 2 L ORBRA T A =D —~DT VU THREILD &
A=Z THINO T THEH L TWDARA ZREHIHIN % 23 A ER . FI5% D5, KI5% D3
HATHD, (> T, AT U TNO TIFITBIT DR A T OREHRILIX, AT v %
IVRIEFITREWNE VR D,

— 7, RRHIR LI X CO2HIBEN RN E NS O DREHEHIZ L > TT =07 a XA MR
KRV ST EN, RMEZEICLE > TRELE 2D, TRROMY | PREHRIRIZ X 2 W H
IORAS -7 Tog T TR A

SEEDA~ T HICBT 2HEFRLY . AT UHICBIT A%, #M. TADE
EHl& X TReom@ b Th o,

K 47 AIFUHITRTDHREHER

Bk EEHImH (USD/MJ) HH 8
1i b 0.00317 AR T EHERVX =G EIRAE

(ESDM) A% DA [k 2 & ik (HBA,2017
HE)ZEY, Rl IE 75.66 USD/ton,

23,850 MJ/ton &V, #J 0.00317 USD/MJ,

B 0.0153 Pertamina A F & BHLD | BIHRS 13 8,448
IDR/L, #%iH1 38.04 MI/L (R HE (A E
R RF— T | =X —RBIEEES
BE-ER) BLOAKL—2018 4
12 A F#) 14,522 IDR/USD XV,
0.0153 USD/MJ,

H 2 0.0081 Pertagas /A F< &R | RKIRT Ak 1%
8.54 USD/mmBTU, 1054 MJ/mmBTU X
V. % 0.0081 USD/MJ,

H B TE R
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300.0 0.1
250.0 0.08
200.0
0.06
150.0
0.04
100.0
50.0 - 0.02
0.0 0
Coal (sub- Diesel oil Natural Gas Coal (sub- Diesel oil Natural Gas
bitumen) bitumen)

Cost per Heat Value (IDR/MJ) CO2 emission factor (tCO2/GJ)

ltem Coal Diesel Oll Natural Gas
Price 75.66 USD/ton 8448 IDR/Litter 8.54 USD/mmbtu
Source HBA2017 Pertamina Pertagas

Cost per Heat Value 44.7IDR/MJ 223 IDR/MJ 133.7IDR/MJ

B B AR TR R
X 4.3 BRERIBE M VEKE CO2 HEHE

F7-. AR, WM. HAZRA TRELE L THWEAEDORA T5h3RIT., Fibo@y ¢
5,

% 4.8 RBHRIRATER

Vs BATHR (%) HH B
AIRNAT 80 CDM Tool09 Determining the baseline efficiency of
thermal or electric energy generation systems
WARAZ 89 JCM J5i£7m(ID_AMO007 Additional Information)
T ARAT 98 = LR A E R AA T E

L B TEERL

FA2RONFA3I LY | FIRBIAR A T OEERICHEL L SN ABREHMIRR X, LR L H iz
5,

= 4.9 BAT DB ERBREHMTRS
Rk BREHERE (USD/MJ) HARA T % FRAEL UT-REHIi %
HIRNAT 0.00396 0.48
HWRAZ 0.0172 2.08
HARAT 0.00827 1

B AR TEERL

FAADFER LD . AR H AR A T OBREHEHAZ 1T > 72856 1 2 (5 0BEE
WIPIND Z e, B A ey T 4 713, — ., BT A~HA T OB
BHIZHA AT S 72556, VBB DRI 6D 2 &0 h | BRBHEIRIC X 2 M B
AT 4 TIIRE,

— 7. PRI, AROAENBAEDR) 2 [EREFEIZ 72 UL, AR B T A~O RS
BOMBHA T4 7 HAELDEEZBND,
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UTOBRIIEDI THLEEZDBILD,

1) [RFEFLOEA
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Energy Mix 2011 KEN Target Energy Mix 2025 KEN Target Energy Mix 2050

(Hydro 21%,
Geothermal 1.2%,
Other 0.9%)

Coal

26% 165

MTOE

Source: ADB Energy Sector Assessment, Strategy, and Road Map
KEN: KebijakanEnergiNasional (national energy policy)
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DHAZAEFEL, ENMEEIXIATCETH 72, [EAIC L D L20254F £ TITA v Ry
TIXEMA.1 TCEO T AZAPELRET T I RKOEEE LD ETRIL TS, =
PR BIE S, ERE - (b, EE, RBTH D,

A RRITIEIF =, b= T A=A KT U TIZRVTAE B OLNGH: H [E
Thb, £z, BPFEM D ERCLD e, avr T 72— (FPEER) 1L, FFboo )
H25% Z EWNAIEE CENO TSI T 2 RENH 5, T ADEFERITKT 5 EANM
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(57%) T - 7=,
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4202 =
4008

3820 3775

4.000 -

3.000 - 3323 3379
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2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Source: KESDM
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B Production (tcf) ™ Consumption (tcf)
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Gas Production and ConsumptioniniIndonesia
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Semarang

Existing Infastructure 2008-2013
.............. New Infrastructure 2013 onward
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