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EH BIT Y 72 5 720 X9 2l O EAE% 2 3R E T 5

Rt FHOZEFHOE ﬁ%@é

FENIREF O E

iR & ENOWEDOREITA » R T EZHH [ndonesia National Standard (SNI) | (%

T2

gLrhmEE

ZEHENTWDERITR D EET D

. BB EBRT S

10. KBEEAE 72 5 X R LEN~O AR 2RO T 7 A2 H3 5,

11. EMORBEIHERS S — V2 ET 5 Z & TRIEEZIMZ 5

12. BETAE =MD T U FICHLT 5

13. R OFEH A X 5

14, HEHUTITITERNNT7 A NEFIHT5;

15. A R TEZFEESN @Y IR KENEREZRET D

16. KD ET DL OB EOHHNTA NI T ERRT S

17. O AL » FIIEHEELTE 2 LHWRE T LICHRET D

18. HFEMEEIC L > THEICEEN AL « 7 ENDH AL v FEWNEIE A ~—FffD A
Ay FuBERLT T ADHMEE > E LTSN ORIJIZRE S 2,

19. fEH L7 BB REREE 3

20. HHUZEBREDNZLIAL X O I —TFT v &5V REBIZT 5

21. TV T ENT A NEFRT D

22, TLAR—Z—F2MREICLEDLLIITHET D

23, TAHIL—H—|ZEF—varbtryh—%&KETD

24. 30 UL LBEE T DB Y a LV OERPEH DL LT D

%.ﬁ%b&wﬁ TV B —DERDELD LT D

26, I E—HEIIAZ NS - B— NIZREL, HEENZMZ D

27. A —T 4 AHEZRI LR B O BRI H T D

28. RKERAGIGIRIIAIT T D ERNIRE L, ERICERZE LT,

29. AT Y=Y S THERE BT S

30. =RAF—DOMIETLENBIED

© 0 ~ w DR

© N

42 N RUTHIZEBT E = VX —5HE & BEHEEH

N2 R UL 2013 SE DB MAGERIT 90% & BEFEIZH A TE W, 7272, BLEME OB £ 7248+

S CHEM - RSFICED L 2 X FRE L, THAT U ARTAL TV RN, FEE Uk Tl ftiaim %

WAL L —0, oM CIIERER RO D, A 2012 FICHIE L7z =L — & & ) B

DO#LE TPERDA Kota Bandung No. 18 2012 (BIHZESCHIRRZIRYT) 12 LuiX, WBUFITE =¥
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— GO —HEBREROELEZR > TS, TTNOTRX VX —FRORELED D
& TR —HEHEILE ? O3 et L TV D,

FETIEY iR T v/ —ifiE A TTa « o7 4 L LTCRAISIED TEBY . v KRy
TEIFIC X 2T OB = bE R E LM ay MEEDORMGE L TGRESN, A~v— KA
— X — %P L7 L EDAFRAT S THNICERE S 4, MR = RV X — W& IRE 07 — X I, 7547
ZH AL TWS, fICHRE»SOMBEIC LY 4AodEY (TR, Fbt. BOFOMSEkZ, ~
3y BV TE—) ZBO T RAFX —ERHGIEICUGERD e WhEENE I, sy
RO Db & BRI HiEBHE SR STV 5,

FIROBRA L, TEY ¥ TMOE =X —BIESOFEBRERICHIST D720, AN RUfiTlE
BFIC BT 2 EEEFHROM EICEY A TWD, 2013 FICIEHIE « fBikE#ROM BicmiFze—F
~ v TRMITEON G O DR ZZ T 7203 bR E S, BFNIZIZEEROMRENSINT 5 green
committee D&, BUFIE OBE . HNICAIET 2 HEFEY OEIME BEOMR & A7
RO TS HEA TV D, BUFBIEAKE 72 O 7EE 2 Wi+ 2 HGE R IFE N4 Hk< O &b
N5,

43 Sy RUTISBOCRAT 54 =301 ¥ — Ei Ohe

A TIZ, N RUTiOB TR L X —HET L 72 DIE AT HHEIC O W TR+ 5, B R /LF
—EHFEAD X —7 b E LT, EHBTIRIAO LED /b L OB OV TRETE1T - 7.

T — 7 Z)L—E

NV RUTIZEBW CTHIBE AT O LED b, @) D8 =~ MUIZF G- T 2 i 2 et 2124 72
V. RHIZET 2EET R OBURIIRE S X O =3 VX —2 W& i T 2 W OREE1T O 729,
N RUTTBSRAER & L CETF UL FOBERICk LTw 4 — 27 Av—dlit % 3k L7,

7 — 7 A )L—E R

LED fEri#s /T HR A

PTNBR-BATAN (EZAFFE M%)

Borromeus Hospital (Ji5f%)

Bandung Indah Plaza (+ = v B> 7 E—)L)
Trans Studio Mall (> 2 v &> 7 E—)L)
Bio Farma (fldEsstt)

®@ 060006

13



(@PTNBR-BATAN (@Borromeus Hospital @Bandung Indah Plaza (B Trans Studio Mall
: v ‘. I

K 4.83-1 UF—7AV—EiER

BB T AR O R & T HHWRIZHONTIEL, HTART vy VB L ORI ZZE L, T
RO & i E D FEAT R & L TRET 21T o 72,

S

1) ZEm, £3KkBTI—24T52 L,

2) FT—ORELE L TIE, WEHES 1,000kW FEEE (300US wi b FREE) DLk,
3) 4EMDESME L LT 6,000,000kWh/AELL E - (JFiH#a% 1,500kL DL EFRE)
4) FT MR ERREERSN 10FEU ETH D L HEE 15 ENL),

5) MBI E Sy r—PREREOL G, AT 2) &z L, 3), Hxililzd &,
6) FT—~FEL TV RMICERFINRESNTNDZ &,

7) D~3)DEENOE OO THRIL L TWD Z &y,

8) AmOERMEHEDT —F A MEIFMULRAELTNDLZ &,

9) BHRFKEZRA L TBY, BTG L CW=ETds2 b,

10) A=RICELAHVFAEB L ORRBIZOWVWTIHIEWETET 52 &,

F7o, B RBWOXNRLE R D MRICENMEHET —ZINEDT-OT=HF ) VTV AT AOREHED
PR CHE L7,
B ORBFIR I LV . M THEE2EZE L, LTFOFIFEL D EYS 2 a8 E L, #AEEIT-7,
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1.78LASHA

2. 570 = R BIEHR

3.EFRO— K BER

4. 5 - BESH

WHM
(|D=)

"

Y — 7 A — P R

JULZ CTEI :
@___ bR el o 7l il _— A p— ol
=1LlO [E] © (=1l (=]
TNL2 =hm:t z=hE:t =hm:t
TR
4.3-2 FHAIG

(DLED £ T HE

| 1= ISPR N/

Q)  FE EEBIZ Smart BOX. TFHfIC PLN & 085S H 0,

b) GPSHEREAFIM L C, RELITZ & OME - REM @S, BIO B DAY - HOHR M ZFHE L
A A ~—BEXHBCEETSEZ LIk, EURBISTHIEZIT /2> T\ 5,

c) LED fHEEATIZF# 10 B~/ 3 B £ TIX 40~60%(2 H /1 281 L (dimming) , =% /L ¥ —HE &%
HI L CTWo, BEfEDF b U U AT 7 H3Z20 X 5 e HIENE TE Ty,

d) AFIFHA L7 LED &I 51 16 ATRRE S LTV 5,

‘HE 1 SmartBox(l) BEH 2 SmartBox N ‘BB 3 SmartBox PN

= BOX(T)

GHE 5  LED #LT (&250)

15



| BEESGRY
HITHER Z L OHAREB L OBEFEOE NHEEDOT — X2 X 0 BEH OGN A 6E
N RO LED HEBI B L OA~— F A—F I IEITHREAICEEVIRERN TH S,

IR T DT ST o8 e 24 I B D M A N — R ZEEAERREA N & LED ~D H ik 2 i1 5,

(@PTNBR-BATAN (EZHFZCHiaa)
Hme 7k

a)

b)

d)

€)

9)

h)

ESDM (=x/L¥—§i#74) @ BEMS (Building Energy Management and Saving) 712 25 LD
RBENLTHD, Z2TOBEMS (XHATO BEMS L3R, Mo xLX—CBT 5
MeFFE TG A2 7R 7,

2012 FEBIOEF=F Y U IPNEASINTEY . @YW 5 WY — Il E ) IEE =%
LR —DFHAZ FHE LT D,

KT DERERZE TE i o BB T R E A 2 D HEHH AT > T D,
HELGHAAR L 7HOBIEREL KE W,

WHE RO E R BILTAFEORE T T, 107KW Th 5,

Bz MR F~—7EELE LCE, 417kWh/ni A (50.04kWh/ni4E) THh 5,

W RFOE I L 120~150kVA, B — 7 IKF T 460kVA FRETh 5, B — 27 K& 725 DI%Y
T2 —IEENBE LG E TH D,

BORBEORE R 77 »—45E1T 72 FEHELE L C, 2 BESFIET2 LW EHZHDIRL
TW5, BURITKERRTEPTER L TR,

TET FINE TR EIHEBIO L

BE8 fEpl Sy r— o2 (BEET) HH9 %ZfERM7 A (630kVA)
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|k
ERE LT, FREEZ L -0 nidy FSHR) Tho,
TYURICEEOHD VT 7 X —EEENHE I TV D, EARMES L OER =L —
MEICB L CITEEERE (WS BRoNTEY, FEHEE T LD Z b, Bilkdg
X7 B 7w,
ZETIE R TP L D BRI LB E B 2 DL, MR EH 5 2 L2k v COo2 Hl
BN FEIIHI/HTE D200, MELELTUIRT vy ARV EEZBNDTZD, ‘L LT
DOEBMITENEEZ D,

BE=%Y 7
BEICE=2 Y VTV AT ARBEASNIZRERH Y, B2 RT vy VBN EnbE=
VAN SE 3 N S R £ | R O

(®Borromeus Hospital (&)
Bt 7Y TR
a) AJFEPEIIRE <I1X 4 o8 (Maria B, Yosef £, Carolus B, Irine #) IC L VSN D,
by HFE. LPG 1IARA 7 —HOBRELE LTHER L TV 5, FERIICITES T A A0 B 2 5 TE T
H5,
) WTEFEIAL v TF o s A ~v—HRUTER L, BT X LF -0 2 K-> T\ 5,
d #lziX, K7 VAT LNIER 4 BEIRTE>72b 0%, BEHIEEE S L TE=R VX —% X
STWA,
e) FEARBNTITZETNIMRDH Sy F—VIRERETHY . RERTF I —2HT 2D TIER,
(—, BHHOF 7 —52FTHL9THD)
f) 2012 FFITARA T — HERE 287 & LPG (THE#L L 7=,
0) 2013 AEIIAKEHMAEBE L T, K WICKREREERH T,
h)y FEARMICIIMECENEFTNT -2 03513 Th 5,
i)  YOSEF BN ENHE =L L TUIREWITTTH S,
) ALY AT TKREKLERIC L VAL TV 5D,
k) 4EMOBRMHRIL 5,392,640kWh (2013 4E%EAE) TH Y. K 176kWh/ni - 4£TH 5,

FE10 ARy r— e (BEENT) FE 11 =AE= (YOSEF fi#)
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W AT R

ERE LT, Fbis LTUIHET XL X —DDR0n@mTH Y . £, a8y r—U%

ZERMTH DT, iz LT 256, Wt d VO RERIES, THEOBMSE2EET5

L RBET D LITELY,

JEEEN D 7 — 27 Z— DRI+ I HEPR TE IR o 7o fesh . IO e D Al eI DV
TR TE TWRWAY, LED BB IZFIREMED B 5

Bec=XV 7

PARENCESEREN DI 00R ZOFRTHEH RN L YOSEF BIANE =& U v 75l G fefli &
LTEZLND,

YOSEF # D /)4 &1 FX No.7. No.14 BEDEHA—4 L e ThH 5, (X 2)
BREDHNEFETY 7 THY, X2 )T (IR TEDLEEZ 5,

FEIZar v FRHD, BNAR—ZAIZHW &V R H DO (T IEHEN#E S Th 5,
Wi-Fi BRI 72 W T2 O BIEE S A VARSI TH 5D,

No.7
®
o
EhE <
A4
No.14(® ® HiAlm
@9 Outlet
(@) B1F

XK 4.3-3 BHEAA—Y

@Bandung Indah Plaza (= v B> 7 E—)L)
Wt 7V R

a)
b)
c)

d)
e)

9)

h)

FEMIIHUT 3, Mk 4 BE T 727 2 M X Hypermart, Matahari Department Store, Food Court
ThD,

BIIDOF|Z AL PLN 205 2 R TZEL TV 5,

ZEMT T —IL 1990 FICHE L2 b D TH Y, BWH ORI TH 203, 2011 FITH 7l KkmT 7 —
ZEALTEY, HESTCIIZREEAEIRE LTS, ZEmTF 7 —3KkeTF 7 —8 A%, &
AEn TNk > Thsb,

BRI, KBT 7 —DOHREBEHEHPHFEINTND,

B N MEE Y ThH Y | R, XA LEOENIT BRI I TS

EYHLIS IR DUV Tk, TL BT o0 36W AT AT Al & 36W AT 04T F oD 2 FldE % JRAE S Cff
HLTW5,

JENDO/RT U w7 7@ B OFE 1L, a2 37 hEEIT XA 7 (13W) TH Y| £ 3,200 52
EHD, MEKITEIZAZNNT A RT T HFZELTODHA, BERST SETHR0,
Ny 77— RIZOWTIEL, BEREFZ AT S, AEREFTICOWTIRET TS5 L9212l
TW5,
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HE 14 REERERSD
(#F 2 B B R)

HHE 16 BEFIGRI (1 4H)

PHILIPS Licn
TLD WIS s w5

GGt

ADE 54 10

‘BH 18 TLAIHEEAT (36W)

19

GE 15 AKE ERCERREE
(M F 2 FB %)

BE 17 FEHEGEA (24H)

HE 19 EEHSEE

.
hya
H

HHE 13 (RETRERNE (AR)
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TH 22 N
(2T NHIT Z A )

BE 20 JEPNIE SR TE 21 JENEE A
(a7 b NAT XA T) ("R = PR 1TE5)

HI 23 JENIEK Y] HHE 24 @R NEGAT HHE 25 2 %7 NHOEAT
(& R THBSY) (HERY e 1) (R 1)

HHEH26 NyZ7¥—F

5 A T 352 7 .
E \ B/ 1 g"; g .‘ 227 Ny 7¥
, M 2
" !"’ll y- } ...gl >

4Mh,;;>"gu

4' Ay

BH 28 Yy OELT GE 29  HEMiE i O
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| GRS
EFHN LT BT T — 52 BT 5008 CO2HIAT v ¥ /e LTIAMTHL EHFEZTWH
TS, BHT T —IIHR R CEA SN TV W EH R &3 53R AR R NG b
WEEZ D,
EEEIROMICE L Tid, AR A TRV END, BICATRAZLIEL S50, &
JEIT % LED MBS O mzh s IS i3 2 & T, CO2HIITE 5 L& R D,
EEESGIRIAIC B U Cid, FRIESRMIC L 23, LED b 2D S 12h7=0 2 ITH % 1T TE I,
HRDETFNF =N CTE D,
JEPNEEE BN TR, 2237 MEOEAT % LED fBERICAHT 5 2 & THMIcHSR TE 57
W, Bli7eHEE CETRVET—RNAETHDH EEX D, o, WEKITEO/EIIEF TN
TiX. LED IO EFHMOFEATE LT, TEHEIT LEDLTHZ ENEEND,

BE=%V 7
TRAFXF—FHENRERENTHY | KLk X OGN OB H &5 G OHE% %
HigE LT, A% -BREH, BMIER, KT 7 —NE=FV v 73 E LTEZ B,
K2R OB DPHEEINTND D, BROBENSATETH DL, (FX2)
BREDORANEARET ) 7 THY . tFx 2 U T 4 I3MRHEZ S TH D,
B RE#HIB LT 7 —ILFHAER R E A — R - Bl — b & BICHBAME TR B WA A &
Frpds L ORI FEEIZ OV CIIELRR L — N DSTERRILEE O 7 O Hi TREO B S M,

© (g

| I—

#4640 No1l 2 | 3 13
i R R
A% EH B%
E3 BhE £

FLEI
@ A

& Outien ° e

10 5va

X 4.3-4 |HEBIF)AA—Y
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L)
® RS
EBHE @9 Outlet

)

4.3-5 BENEBF)AA—Y

®Trans Studio Mall (>3 vy 7 E—)L)

BtV RN

a)

b)

c)
d)

Z OEHINIZILA 7 L5 2 - (The Trans Luxury Hotel, Ibis Bandung Trans Studio) , <& —/L- (Trans
Studio Mall) , 7—~~3—2 (Trans Studio Bandung) DK X 72 fEix s 4 DFAET 5,

PLN 76 O ERBEOREHE 14,710kVA TH 5, 4 DOk BB L T\ 5,

W¥53 % & 4,000,000kWh/ H OELEHETH 5,

E—MZBWT, BHT T —OEEEIN 50~60%% HDTWD EBbivd, o, =AAL
—HAN2WBAH, TLN=EBNAEHDL, BAO S5, 80%% TLS OHEIT TH 5,
BAFEHEOERE & L X, SAHREBEICERTOREZEE L TWHRETH D,

f »,
HE 30 TSB (EF0) BIW ‘HE 31 TSM (£H) .

TSM (F5) The Trans Luxury Hotel (F14-FFi) .
) Ibis Bandung Trans Studio (H14uHL)

HE 32 T Mgk Oz EH Y HE 33 E— Lk D2 E
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BHE35 FI7—1CH#HM HFE36 F7—2C KiHH
7= (k) 7 Lr—7 ()

FE 39 WA

BE 42 EHFT7— (F—IL1R) BHE 43 ZEBHFT7— (£F—/L1%)
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HH 54 HsME —_— L
(R TS Ve 2 239 %) HHEb55 YT TR

BE 56 T kT AR BHE BT T T AL
A4 N7 w7 K FA4 b7 v 7R

W 3 A T

KEF T —IZB Ui, BB L3, 22 T 7 — 2B L QIR AFEEICE SV TS Z &b,
B AERFT 2S5, E— VN TOMHBBNEDL L 2D 5720, BHIZ LV 55 CO2
HIEART v vy MEIEmnE B2 65,
F—ANORBICELTX, 7y FNORBICE L Tix, A—F—ITIFEZonR20nb o0,
WEEEIZBWTIEA—FT—llOBMTEFH AR TH D, ZOZ b, E—LORENGHIEET
SUTHEINEL . MERPEOFETRESN TS D, BE LIV < ORABERHE SN T
WD Z LD BRI Z LED (L5 2 & TRHOLND CO2 HIEART v Y /MEmWnb D EE X Hil
%

BE=X%V 7
EWTT—D 1%, BLON2 %, KT T7—DF%x DY — 2 TOWEREEZFRITH 2 L ILATHE
Th D,
F 7 —OREGFTDERIZ 0N TEY . HEEOHEEEN 27T 2 72 DII3EEER S 2T &
MLEEL 720 | FHINREETH D Z LoD REA Ll L,
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Bio Farma (H3E44h)
Bt 7Y RN

a)
b)

c)

d)

9)

h)

)

k)

m)

BOMDENVITIBWTERRML R EDEEZRITIR> T D, BHINITIT 43 Dtk 736 5.

AA LV DOBEYNT 1920 FITHE T L7-b DT, o Tc—FLHENLDOTH D,

JICA DB Z ST TR SAVTZEWNR & 0 | 20T 1990 FFI28% T Uiz, Sakmici3zZdi i o
EHT T =N I3 ARBEINTND,

B & U CiX PLN-1 (3,465kVA) & PLN-2 (3,465kVA) D 2 RO EH| Z AR & 5,

2013 SO EE S &L 27, 7ABMWHhAETH Y | 2D H b 86% N EFEMIEE TIHE ST\ 5,
FEMOEITIRONERIL, PLN 23 74%., Genset 73 26% T 5, Genset [X—F DM « 48 i 5% 25
DIEBEZEFFRTE VIR OENRE LT S (72 FfEFER cr—T—vay) Sh
Tn5,

HHINIZIZ 14thh OFRA T —N3EHY, A— b7 L—TFAE, ME, EaT7 AF—LRERH
E LTI TG SN TV D,

R&D fEFXIZT 7 — MM 3 AXE I TND

ITOT oA X —13EE EREOWGFEZFHL T\, #iN T < 20 VLAN 1A TV

%,

FTNTOA =BT 2 EREHIE TR0 L B0,

1) AHU ¥ f ~—=a > ha—)L

2) F T = DA =S E T 26% DI

3) Laminar Air Flow O£ C 30% Hll i

4) T = OFE AT 9,870kWh/ H D HIlE

5) L R8T 2 LED RBRIC A2Had 2 2 & T 701.28KWh/ O il
6) V=T =" N Y OBEAT, I Z 6,380kWh/H DHIJE
7 BERLIGIREIC Y — T — /S VAT, 1,716kWh/ H D Hll

8) Y —Z — AT H L OV LED AT OE AT, 2,160kWh/ H D HIljk

9) REKEA~D X A ~—a & FME AT, 1,177.05kWh/ H O HIlJE

10) VYA INKR T o) =T =RV OE I EHEHT 5 Z LT, 480kWh/H DI

B X —ZHlT 2 RERILTRRO LB,

2010 4 2,503MIDR

2011 4% 2,855MIDR

2012 4 1,757MIDR

2013 4£ 3,830MIDR

Genset DFEFE = A k iﬁ 4,000IDR/kWh, PLN 25 OB = A ~ 349 1,000IDR/KWh TH 5,
E=F Y U TEEED ZhTo TUIHEBHNG OKEAEZE L E T, #FFrOREZ R
%, TNETIX TTT&)%)
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BE 46 25T ENo.2 R I BH 47 EJEERN2 R E e EE
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BH 54 HamAHRM 7 L—2

WA T L
ERE LT, FRHBET RV —IREVEY THDLN, ZTDIFEALE (86%) MEFEHRE L O
HTOWEETH D, EWERETOEMRITIZY O 14%ThH D, Tk Of T, FEAEHEH
fEITZERR TH L EEZ DN D,
WML 1992 FITE T L2 bDTHY | BT 7 -3 LUZEEZ I T W=D,
ARk L TRy, HERoH ., DRETIEEDRVIRETHDL B XD,
INETHAZIAX—DOMYMAEZERKL TR, BZXVX—IZRT 2ERPIREL<, B2k
RGO/ LCIE, #iin & RSB IR T & %,

E1% 22

R

| SV N
HORE, BMEICE=F ) LV VEERPREIN TV,
RgEOET=4 1 7 %475 oolZid, BB - 2550 - 77 —H O LN & AET A v FHOE LR
NoDE AR EFHIT HZ LIk, FAERFEREEDRFHREEZX ST HIENTED, £, £
BB NHEMRE LTEGRT 7 —ANERICLE=F ) VU EEERETENIERV LD LB X
Do
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v — 7 A L—FHAE OfE S, Trans Studio Mall 35 X O} Bandung Indah Plaza (2> T, & = R i fiE
ANIZE D48 CO2 DA[HEMMN HIAD D72, fatxtg s L GRE LT,

431 Ffl1 LED B

A RRUTICBT HEBITRIL, RETA R 7 A REOIEEEER (LI BSN) ICX->TED S
NTEY, N RUfibTOEECESE HBITOREZIT>TWD, A RI7A BRI UY P
M OFHE 2 FE T IEDRANICF G5 LED BHAOE A OV THRET 21T 2 72,

WA R

ERITREICBAT 2014 BT A 3 TEEHTEROMERIT I OMAR) & LT, Sl B -Om Bh epiiiE 1
HIER, B0 bk, RERFICES N, RHORECKE, BE, TESFO4ERNED 5T
W5,

1) T ofEE
# 4.3.1-1 AT OFEE

KJEAEAT | 60-70 8,000- 18-20; - AHBhERRIE I 6 X OV T TE
10,000 36-40 - BPRITIEREICE WS,
- —EHTHHI ATV S
I EKERET | 50-55 16,000- 125;250; | -fliBHERRRE R, HTTE R 3 KOS AR
24,000 400;700 | - KEh=RIZN K
- —ECTHAS TV
&£~ U | 100-200 | 8,000- 90;180 -HBNERRERS, Uy 7 va v YD,
o LT 10,000 2 VNN
SEEICENE, BFm

-7 U THA XPRE L ORI A
T ITA TN
-ERNIRO T DN R S TN D

EEST LY 110 12,000- 150;250 | -mEGE K, @EER. #BhER, Uy
v BT 20,000 400 vIvay, BIXOAS v E—F oY

bR W RF
-ERNROTDFHE AN S TN D
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2) EICETLEE

HITHEIL, T 70mE, BEROME, BEL~LOZ A AL T, FREFABESA TS, (B
DOELEIZBET 54 A — VX TIKE )

F7o, RBAMOEBIZOWTIE TR @R EEICBIT2EKRHAO~=27 /1) OX5ICRPGHBED 2>
DEA TIZHFSNED LN TS, BIAREY A7 AXEIEFT Y UV LTO—FTH Y, JLEiFH % R
U, HRBERSBRWEHENRD D,

—J5, BEZREX A 7 B, KBITPRIET RNV T LAO—FETHY | PR, HEAMEREWRHEZ
HoTuna,

ABUEIZE AT 2D LED FEBIICEI U Callds 2 330 L 72,

/ﬂb

H= #ETiEom &

L= oyl & &t E s O
E = AT DIk

I= A

X 4.3.1-1 fHEIOEEA A —
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#4312 BREAZGE XA 7 A

FAH H L (m) FRAE L~
ml4 |5 |6 |7 |8 |9 |10 |1

35W SOX*1 32 32 32 |- - - - - 3.5 LUX

35 35 35 |35 |35 |34 32 |-

4
5
6 42 40 38 |36 |33 |31 30 |29
6
8
8

55W SOX 42 40 38 |36 |33 |32 30 |28 6.0LUX
90W SOX 60 60 58 |53 |52 |50 48 | 46

90W SOX 36 35 35 |33 |31 |30 29 | 28 10.0LUX
135W SOX 10 | 46 45 45 |44 |43 |41 40 |39
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T H L (m) MR L~v
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100W SON 6 48 47 45 |42 |40 | 38 36 |34
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250W SON 10 - - - - 55 |53 50 |47 20.0LUX
400W MBF/U
250W SON 10 - - 36 |35 |33 |32 30 |28
400W MBF/U
400W SON 12 - - - 39 |38 37 | 36 30.0LUX
*2:mET MY T AT
*3 1 JKERAT
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500 -

450

400

Ml e
M Chiller Lighting

[X] 4.3.2-41 FRREAEEE )& OW O 2 2014/10/23-2015/1/3

 EEESY00

PER DM T E ST VT ZIT /2o TOWDEMNITE A ETh 5, EF TIEBEFOMER 215 H
LR H LED ICESKT D HELH D, ZOHEE, ST OMEAREEZIE Y #ix 201 Tld/ <, BEfFH#
mEYETH I ETHRINTEL D, ZliThHY ., FEEDLR/DRICIHZ D Z LN TE S,

BEAFEHOCAT %2 LED AL 5 7= 0 D FH L FIEZ X 4.3.2-42 (27T,

EFT. ATy T 1L ELT, BMFORESRERET S,

AT w7 2 ELT, RO Y7y MIEHBRERMEL, @EICRLRWVIREET D, £/, A—7 I
RO T EARD OB, B X 21TV, O AEE ATRE/RIEE T 5,

w®%ZIC, LED 7 7 OERAIMAIE , WEFRER Y 7y MllE 285t T 5 Z &1 X » THRATATREZR
ReLib,
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CERHAT v 7 1D

L —

Mugrescent ube

O EAT

electronic

ballast 3]

\uf

- BEfF O

rm*ﬁ""‘"
AC input

i -

LED 7 7

RS

K
it

N

SHWAT v 72>

- p—:

open

LEGEICHED, BB X

CEHAT » 73>

L

< LED T v OHE

4.3.2-42 WRBAF O FIE

WA mEtT 512H7->TD LED T v 7 OftkEL FTatlaRwd,

[ High efficiency >86Im/W
#Reducing electricity charge
#Getting brightness with less power consumption . . §
#Not including the fixture
(lamp and power supply anly)
Safety one-side electricity supply
#Overpower, short, and open circuit protected
[ Longer lifetime 30,000h ]
#Saving maintenance cost
Luminous flux 1,600lm 1,650lm 1,600lm
CRI 80
Optical feature
Color temperature 4,000 5,000 6,000K
View Angle 1507
Rated input voltage AC 100V-277V, 50Hz/60Hz
Power supply Built In
Electric character
Power consumption 18.5W
Efficiency 86 Im/W 89 Im/W 86 Im/W
Lifetime 30,000h *
Basic specification Base G13
Dimension $27.0x1,198mm
Weight 210g
Operating -10 ~ 45°C
temperature range
IP Level 20
* Estimated Lifetime calculate as LLMF 70%
Qutside Dimension
) ba ) Tube Length (D1) 1,212 mm
J 02 Tube Length (D2) 1,198 mm
!l ' Tube Diameter (D3) $27.0mm
D4 = = D3
i i Tube Diameter (D4) ¢ 25.0mm

4.3.2-43 LED 7> 7 DOftfE
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| ERR9)

BAOMEEDOE=2 V7280, BYNORHAB LT 7 —OBITHEEMEZRET L2 LN TE
77

BERBEOBINHBEEZFHNTHZ LIZE =2 A2ET 2 ECTEETHY | IREZHRANEEIROR
RBIOFEIZIT2) ETHEETH D,

ASEIFR=H Y T VAT LEBANLAL X —3y RN LTCHHIT — 2 2 IUETHZ LICky, 7'
Tl MR DB NHBEBABETXZL510, T2 ) UV REAFETRET 2L T, BitoF
EEDTZERLFATRBILOT — X OERZTED Z EI1E, 5% D MRV ORGEETT ) ETHLHEZTH D
EEZD,

REPIZBN T, BEFOBRITHREZSET L2 T TR ORMIZLI Y, LEDfLT5Z &%
EF LT, AT OB, BNEEHEICHIT 2 BIASRED LED (baa+s L &35,

433  HH13 EE == (Trans Studio Mall)

T —7 A)—HERRERE X, ERT T KR T T —ICHETHZ LTk Y CO2 BTN RO
1 C& % Trans Studio Mall 24 = 12 ORI GE ek R E Lz,

[ B STy

—RPNCER S AT AOMEREE LT, KT 7 —ICL DGR EERT 7 —ICLDGE L xR LTS
G KT T I XD HENRIRITE,

THRAERTHDOND L OIT, WP ERDDIE, BIREOMEE 3T, 20T 7 —I138 & CHlEG%
ALTWDDIZK LT, KT 7 —ITWmEAEL L OWEKE S T E20 U THEVE TR > T 5, HatE
& LT, KT 7 —DhBHBEITIZ OV, BEAOREEZZBET DL, VAT AREKRTIIKRGT 7
—DNRNBNDIEE T 5,

[ AcHR1 ]

[ AcHR-2 |
| ACHR-3

[ AckRr-4 |

—-{rews]

Return Header Return Header

Water-cooled Chiller Air-cooled Chiller

Cooling Tower Cooling Tower

®  pump ®  pump
KT 7 — DRG] 22T T — DRG]

X 4.3.3-1 K&F T — & 225F T —ORERL LS

D4



—MBNTARNTF T —I1% COP=6 UL ELOMREZ AT o2 <. FMFIT L - Tik COP=10 LL EDERE
ARET OB LH D, BHTF T —0OHAIE. COP=3 L LOMREE BT HHMEN R Th 523, KA
F 7 —WHD COP & F&HH T 5 DITHEAMEA . EEL W,

Fio, RSB EBEEOM AFEET 15 FRETHY . TR EOBRERBFEEZ R TV DA,
MR AN . s O OO BASHE DN MR IR T35 72, ZAUTHEW, B BN D, £
7o, BTEDHHRBNZHRIETERL o TL D, ZOX I RGET, WERDEDEIHEE NN 2 72
WA Th->TH, IEOHHABENZRETERVRENZ WD, EHICET 57 L—2 b2 TL
DYFENEN,

WS TORI

ARRIBEY) I, 22T T — (331TRx8 &) L AKEFF— (381TR F58) LDOHE T AT AL -
W5,

KT T — 13 RITIZ, EHINTWVWDH LI THHIN, EHTF 7 —3B TYY IV ELXINTE
59, BEETHDLMND XL I ITREDRENTHZIZON DRI TH 5,

e ek i oy BRI Gu L
h _'_I - ey

: 4 6pm 37 L/ A ~|,,_
[z=nr7—] kTS — . Aj7~|

o

Ay

My

L] e e = — =
) Zm

I
I
|
I
I
|
[
I
1
L

.
1
l
I
I
I
1
I
1
i
I
] l I I
Emsc- cuwﬁ_ mm [ ?

e ercpﬂ;
b "%GL&' 3 \ri ﬁ_“ L\
L sespd 22 L_m#_?n E T e
™ waE _ SHE ][é é ? é}lﬁﬂhk*f A
g/ o = 0 1 pm =t} v 0
= W af Rlwe amo @m® - 1 | : -
= oawyy  wl LM rafg _i l:,:v:@_;

4 4.3.3-2 AR
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i o, ‘& N
BHE1 ZBHTFT— BHE Q2 ZEHTFT—
(F—1R) (F—11%)

BEH3 EHFT— FH 4 %%%5:%%%%
(£—1 2 %) (F—12%)

| ERs

< AENIFRC, B EROBEHBEEOSHIULEZ 5D L LEDNTVLTF T —OFELITHL Tr—=2
AZT 4 @O T, RBEDRABERIZONTHRET D52 & LT 5,
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4.4 BRI RBT D IRE PR E
BERIBHFRICBNT, AAROEHRZEAN LI5S ORED PGB EZEZ T 5,
441 B I N442 12OV TIZLED FBH, 44312oWTIZF T —%2EA L7-BOREREYIFKEIZHOWT
A LT,

441 LED fisAT
AREGFICBE L CiE, Wt L 720 T D BERROE AT (- b U o A4T, KERAT) 1ZFEH Lz, A
TRRL7EEBY, N RCTIET MY U LATOKEAT FE ORI I DWW T, HEE ) D72y LED
~OFELOFHEZRF L THRY, REREOHLZ L L THERRIHEOR RIS U T FROMSL B RO
fREAZEDTWD,

7 4.4.1-1 LED WBBIELOEE (F )

527185 | HEEN | LEDEMEDH
(Eekn) (w) #HEH (W)
70

FRUILLT
FRUYLLT
FRUDLLT
JKER4T(HPL) 250 80-100
JKERAT(HPL) 125 80-100
JKER4T(HPL) 70 60-70
BT (LHE) 45 60-70
6T (LHE) 85 60-70

BER%X D) b U o AT 8 L OUKERETICRE LT, 70W, 100W @ LED AT 231 FH AT RE 7o idan & ek L 7=
& O R HNRIC BT 2 it 21T - 72,
R—=NVFEFZDOEETLED 7 TRED TV, HEEAT 100 THALICE =2 ) TV AT L& EA L
B OMERRZ LU TIORT,
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#4412 IREDRHBESET

< ECRAEI>
5~ R BEED = FHEEE FEEHR EERx SRS =
(W) %1 (h/day) (day/year) (-) (kWh/year)
FRUD AT 150 2,087 11 365 1.00 1,256,896
250 863 11 365 1.00 866,236
TKERUT 250 1,112 11 365 1.00 1,116,170
125 2,346 11 365 1.00 1,177,399
<EifE>
gy REED . BEBH RE@ON REME  SREHE iR e (BAF)
(W)x2 (h/day) (day/year) (-) (kWhiyear) 5> 788 ws+f-LEE
LED 100 2,087 11 365 1.00 837,931 153 284
LED 100 863 11 365 1.00 346,495 63 118
LED 100 1,112 11 365 1.00 446,468 81 151
LED 100 2,346 11 365 1.00 941,919 172 319
469 872
BEhHliRE 1,843,889kWh/year
CO2 HEHHIR= 1,501t-CO2/year
BRMZIE
(G2 B0, MBELE7ETHE) 44,597 B/t-CO2

Sl HISAT AR L O T o 78IS L v #HEE
2 WA RTA UL L CBE

EFTIX, LED fLIC L 2R GFHmORIULFEIZZRIZ AN TV WD, T0W OF Y 7 A5 TE LUK
FUTIZOWTIE, IREZRANBIR 2 L E RS, ®g4 L LTnb, LD, Hktg L 72 2B
B OHBEEN DR E L 22N & D D & OIREZHRANERIT NS WA &A% < 2R TORART
TxMTEWRER L o TV D,

UL LEdfifEsRE <, fihed 7 v TREOHOMEM & 72 572 R E B AXMHRITHE S TY
BV, KVERa X b @REROBGROBRENRE L LTEALND,

4.4.2  Bandung Indah Plaza

AREFIZBI LTI, EFRAOBIRNRERT 7 =0 b KET 7 —ICHHKINTWHTD, F7—DRIZ
BIHEBEEN LV E il o BIEREIZEH LT,

B HEOFRTH, 7 b U 7B WL, 7 NERAORIREEZRET L 2 L n%<, F
7o, N7V w72 TIZBWVWTH, YavyErTE— O A—VICbBEb B2 6N
O, BEEGORRMEELT LI EDANTHDL EE 2T, UUTICEHEGICB T 28T % LED{L L
7o a OIRERBEHHIBICE T 2 EhE R 2 =T,
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7 5.4.2-1 LED Wk D = 2 3h FakA

- BEIZRIADLEDIE -
<ElAI>

HE ; G
MmART | TRl B ﬁ; (h/day) (day/year) ) (kWh/year)
ErEais FL36Wx2 113 80 14 365 1.00 46,194
GIEEis FL36Wx1 371 40 14 365 1.00 75,832

122,027

<BEchiE>

SHE ; sisEe
BB SR i ?Evﬁ (h/day) (day/year) (- (kWh/year)  (F)
FrEals LED18.5Wx2 113 37 14 365 1.00 21,365 740,000
Greais LED18.5wx1 371 18.5 14 365 1.00 35,072 1,210,000

56,437 1,950,000

B E 65,589kWh/year

CO2 HEHHIRZE
53.4t-CO2/year
BRThR
(MiAEL6ETHE) 6,086 F3/t-CO2

# 0.814t-CO2/MWh

443 Trans Studio Mall

AR LTI, Y3 v BV 7 E—ATh Y | BAEOERIAROE MR ROBE 172 Y
BOLELLND, £, BRETLUK, ZEAOMRITEL SR TORN I LhD, BEOMEILS
LUSEBEETHY . KT T —~OBEBEDTHD L BT, DTFICZEAT T —2khT 7—I
i LT 6 IR R IR BT 2 A R 2 R

#4431 FT7—HLOE T 2 ERE

Fo—9147 - ZERFI— KR =R
AREDRESD kW 1,165 1,197
HE - 6 6
JHEED kW 524 187
BhE kW/TR 1.58 0.55
BFF>-EHESE 8,262MWh/year
BWFS-BHHES

(HEBESD) 4,423MWh/year
BIHBHIRE (BIFFS—HS0OHIELT) 3,839MWh/year
CO2#FHHlim&E (JCM_ID_AMO002 Verl.0(Z£L3) 475t-CO2/year
eimi &g 314(BHH)
BAXZIR (MAFEEISFETHE) 44,070M/t-CO2
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45 KBS RICEBT DIRERANEAT v v
A7y =zl NEETIVCA U RRUTNTRFERERM L7256 OREDFRENAR T > v 22O T
B x U T OMICHE 21T o720 MRV FIERO U 7 7 L v Z{EIZHOWTIBIERE T O 7=, KEiowEt
[CBWCTIRENREEZ B HT 510472 ) BEFHESROR BN RN ELZ EREL LTV 5,

451  LED 4T
HERATIREHIZOWTIX, BEHT O PIUICEBWTEBHINTWD N, EHEITOREIZKT DA K74~
FETED SN TWD ), ARIOME THRET L7ZBEREIEA X — L% 4 FRr U T 2L ~EBT
HIEMARETHDL EEBEZLND,
N RUTIZIER 2,1000 ROHEEATRRBI N E S TR D | 1km 4720 OFE LT B AL INTWD
T EDBAY RUTTOERAT AR E S LTV DB ORRIER 1T/ 600km & 725, A R T EAETO
TH FEARIE R 138050 50.2 J7 km (2012 AEHE AL - A o RR U THREHRT — %), 5 HEIZEEK 2 285 J7 km T
HHDT, 42 FRTU T R2TITHBITIRIINK 998 TAKE SN TNWAS Z &Il b,
A2 KR T EELOBEFHERRIT OFRERIA N RUHICEBE L T D ERET D L. & TOEBAT
WA % LED ~H ik L7854, 712,975 [t-CO2/M4E] D BTSN RN I T& 5,

452  HEPE T x
Y DOETRIZONTIE,  FEEMRIZBWTHEICTRIAO LED L, ZEMAT 7 —DHEBIT LY |
TRLF— 1RO CO2 PR EZHIRTX 5 Z EnbhoTz, FTRIFNNY RUNIZE T 2RI OE S
HE A 2005 05 2012 FEiICh/>C, ML Y RERELDOTHD, FRICESE, ¥R TOTXR
LR —HH CO2 ZHERIT 5 &, ARIORE CTHRE LIZEEDRAEA T — 2% 14 v Rxov T2t~ RN
THZENARETHDL EBALND,

#4511  BEREER OE IR OHER

BT 1 GWh

HFHBI | 2005 4F | 2006 4F | 2007 4 | 2008 4F | 2009 4= | 2010 4F | 2011 4F | 2012 4F
FIE 41,182 | 43,754 | 47,324 | 50,184 | 54945| 59,825 | 65110 | 72,132
[HES 15,980 | 18,415 | 20,608 | 22,926 | 24,825 | 27,157 | 28,309 | 30,989
PEHE 42,453 | 43615| 45802 | 47,969 | 46,204 | 50985 | 54,725 | 60,176
Vs 7,417 6,825 7,510 7,940 8,607 9,330 9,848 | 10,694
A&k | 107,032 | 112,609 | 121,246 | 129,019 | 134,581 | 147,297 | 157,992 | 173,991
Hi# : PLN Annual Report 2009, PLN Annual report 2012 (PLN, 2009 4, 2012 4F)

2012 A R—RIZT 5 &, BEERICHET DKL —JH CO2 |X 0.814 [t-CO2/IMWh] & T 5% & |
25,225,046 [t-CO2/4 1L 70 %, ZD DB, KREWLRHZEM DIEE 3 28108 20%7Z LIE LT HG . €D
o HLRRB - ZEFIHBIRD 5O 2FIE A 50% L LT, £DORFE 20%[H LS5 L. 504,500 [t-CO2/4E] D
HIRZh R T X 5,
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46 JCM JFiEfm Ot & PDD
46.1  LED T
4611 ICM Fikim
LED HBFH D Fifim & L TiE, BERZ SN TV S ID_PM004 NBITE 578, BRMEEAENAE LA
7o, Bl HEROBRTEITI, V77 LU AMEIZDWTIE, A%OFETHEEZIT> T,

(1) kPRt
AR 2 P RISRT,

# 4.6.1.1-1 LED AT 5 kS 22

k1 ARRRE (400 idBLTF) IR R0 BN, EKEH
DFEE, Bk

B2 LED D iR E : 5,000K~6,500K LED @ iR : 3,000K~6,000K
£ X : 602.5mm~1,513.0mm £ X 422mm UL E
2R 120lm/W Lk Zh=R : 120lm/W LA |

23 BFOEOUTIOKRENE TN L5613 R  FE
BRI SNRVWE2ICTHZ &,
T4 — PR (LUX) 234 ¥ RR T OEFAERE
(SNI 7391:2008) I[Z#EHLL TV 2D T &,
Street type E Uniformity
(ux) | (Emin/Emaks)
Sidewalk 1-4 0.1
Local road 2-5 0.1
Primary 2-5 0.1
secondary
Feeder road | 3-7 0.14
Primary 3-7 0.14
Secondary
Main road 11-20 | 0.14-0.20
Primary 11-20 | 0.14-0.20
secondary
Main roads | 15-20 | 0.14-0.20

with access

control,
freeways
Tunnels, 20-25 | 0.20

overpasses,

highways
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(2)

(3)

(4)

(5)

PEHHIR R O FE J7 ik
PEHEREE, LFoRIc k> TRD D,
ERp = REp - PEp
ERp : Hifdlp (23T 2 HEHHEIREE [tCO2/p]
Rep : Hfflp 1ZH1T 5V 77 Lo Ak & [tCO2/p]
PEp : Hiflp lcBIFA Y= MMEHE [tCO2/p]
VA= EY Métbﬂ%@*””“jﬂiﬁ
PE, =ECpjp X EFe|ec
PE, : Hfp lcBiFs7 vy =2 MEHE[CO2/)p]
ECpyp : Hifflp 0B 270 =s NBHOREEEE  [MWh/p]
EFgiec : ?‘%%*ﬁ@ CO2 HEHIHRI[tCO2/MWh]
U7 7 Lo AP EORE G
RE, =ECpp X(Mps +MRre) X EFelec
RE, : Hifflp lcBT2Y 77 Lo P& [tCO2/p]
ECrpp  HiHlp IZBIFTZ 7 vy =7 NRBIOKRIEEE 1= [MWhip]
A= Fﬁ'@%®%7‘ﬁ%¢[|m/\/\/]
n e . V77 Ly ARIHOIEEBIRIM/W]
EFeec : 1HETE 10 CO2 HEHIREL [tCO2 /MWh]
IRT A =B EDERE
EFeec : CO2 BEHFREUTIRFMEAMMA S b = &
n e 7RV NRAOFRNDRITEARBDBERAET 2561003, HRbEWD
DEBMT L2 &,
n re : LED HEATIIFUTEE CTH D72, U 7 7 L AR DR N2h=IL HA TR
D&HDHT b U LITE LOKIYTORGOEEZEAT 5, TRELD, ZbHRORN
AL OFME (110lm/wW) 2V 77 LU AMaE T 5,

#4.6.1.1-2 BEFEHRLS (G B U 7 AKTOKERET) o%hER

F rU A LAMPSON | 70W/220V

LAMP SON T 150W/220V 150 98

LAMP SON T 250W/220V 250 110

IKERLT LAMP HPL 80W/220V 80 445
LAMP HPL 125W/220V 125 =

LAMP HPL 250W/220V 250 51

46.1.2 PDD

BRI~ X 51, BER =R BRERFT TH L, ThODRRZ A > PRI TR L, £DOH
ﬁODEH%‘%I%) Z &b, PDD FHIHAE = R RREOMERIN/ERLT D2 TETH D,
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462 HEHYHNETx

AKMAEIZBNTIE, BYHNOET XL LT ODOHEEZREL TWD,

D LT, A7 4 AREHHIBICE T 52BHGED LEDLTH S, b ) —DIF3BETF 7 —D&EshRKE
FI7—DHEKTH D,

PAFIZ, &% ®JICM HiEmmicB L TRl ¥ %,

46.2.1 JCM JiEim
a) MBI E o LED 1k

LED BEA D ikim & LCid, BEIREZE SN TV 5 ID_PM004 BB TE 508, MBS AE L0
=0, Fi-RFEROBREZITI, V77 Ly AEICHOWTIE, SBOFAETHEZIT-> T\,

(1) JEk&MEZfE

WREPE B A2 TRITRT,

46211 EILNO LED MBI ME B

1 RS (400 MBLF) IckibE BNERE, BNEEHY;
JEAT DHTER . F L

{2  LED OfiRE : 5,000K~6,500K LED ® 15 4,000K~6,000K
£ & : 602.5mm~1,513.0mm £ & : 602.5mm~1,513.0mm
ZhaEk - 120lm/W LU E ZhE - 120lm/W LL E

3 BEFEOAOTICOKENE TN [Rl£E
BlIIEBEICER I N2V E DT

52 &,
=2 — FREE (LUX) 234 v KRV T OEFIEYE
4 (SNI 7391:2008) (ZH#EHLL TV D Z &,
Lighting for Indoor parking lot
Day time | Night time
(lux) (lux)

Sidewalks 54 54
Areas with 110 54
moderate of
high level of
activity

Eff:5 — BEAFIT H o BIRBLHR 2 e U, KT BT EFIH

HZ &,
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(2) HeHHNREOHEE Tk
Pl EE, LFoRic k> TR 5,
ERp = REp - PEp
ERp : Hifdlp (2317 2 HEHAIRE [tCO2/p]
Rep : Hifflp 28172V 7 7 Lo ZHEHE [tCO2/p]
PEp: Hfp lcBi27m Yy =7 MEHE [tCO2/p]
(3) 7mvy=7 MNMEHEOHEE L
PE, =ECpjp XEF ek
PE,: HifMlp lcBiF27 vy =7 MEHE[CO2/p]
ECpip: HIlp ICBID 7Y/ MNEHOKRMHEENE [MWh/p]
EFeec : THETE /1D CO2 HEHERE[tCO2/MWh]
(4) V77 LU AHHEDORE L
REp, =ECpp XMps +Mgre) X EFeec
RE, : H#lflpickiFsU 77 L AHeHE [tCO2p]
ECpyp : HiMlp ICBITZS7mY =7 MNRIIORIEEE I [MWh/p]
n e o 7aYxs NREORNDE[IM/W]
nre V77 LrZABBOIRIEEEIMIW]
EFcec : {HEE D CO2 PEHFR%EL [tCO2 IMWh]
(5) RITA—HEOHKE
EFeec : CO2 PEHMREIIRFTENEH S5 Z &,
n e /Y= MREIOFNNRITE AR L NEEFET 25 AT, BB IRNb O ERA
THI &,
nre V77 LUABBHORIERHRIT FEEDO LED iy XA w22 T i O R OO fiE %58 3
%o AHEFHE L2 b0 RO OME (842mW ™) 2V 7 7 LA fEE T 5,
*1:JCM_ID_PMO004 @ Additional Information (Z & % &, Nt ® Manufacturer A ®Nol 7>5 3 73,
ASEEAL LD E LTS, ITEEZE L E E CEROBMRE 2 O AD% G T LED {LiZx)
JIETEL AT ThDHID, ZOTTROHFEDORWRGOHE & LT 84.2ImW Z 3
HZLET D,

3 4.6.2.1-2 JCM_ID_PMO004 ¢ Additional Information o i

Manufacturer A
Ma, Category Model Numbsar Type | Length Color Luminous Rated Power | Luminous Efficacy
— I:mm T:mnﬂure (K3 E i Elm W W) [l W
| |WASTER LEDbe SA1 Gang  |MASTER LEDtuba SA1 i 200mm 16000m 856 613 [insa]1.212.0 500 1,600 IE] 4.2
T |WATTEH LEGtibe GAT Gang  [MASTER LELREa SAT W T090m 856 G139 [ a)] ; ] T.150 ] T6.T
3 |MASTEA LEDiube SA1 Gen?  |MASTER LEDtuka 581 S00men 200im B5E 013 |(n/a)] 6025 5§ 600 200 1d B0.O
4 |Essantial LEDtube ESSENTIAL LEDtube | 200mm J0OWASS TE AP 1) TE | 1,212.0 6.500 1,600 20 ED.O
5 _|Essential LEDtuhe ESSENTIAL LEDtube A00mm 10WRGS TR APT | TE | 6025 6,500 a00 10 E0D

Source: Data quoted from manufacrer A website and compiled by the Study Team. (2014)
463 EHETFTT—~OHEK
4.6.3.1 JCM JiiEdm
ENHET 7 —~DOHELD IJICM FiEim e L TE, BUEREI N TWS ID_AMO002 23 H T& 5,
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(1)

RSP

R 2 RIS,

#4.6.31-2 F T —wksIEENE

g1 | ey TR BORA (X —R) B TH Y, HHBETIIE 1250USRT LT
15,
* 1 USRt = 3.52 kW
B 2 cTuY =y NFT—iOREER LR TIZRIT HCOPII60UL ETHD Z &,
s COPiild 7B Y27 hFTF—DF V= N TFOCOPE, HEHESA:DCOPIZH#
HLELELDOTHD,
« COP i3 BIEH 26 O B THRRT —Z 12 L 5,
[COPy; e O]
COPpyic; = COPpy; X [(Teooting-outi = Tehited—outi + TDehitled + TDeooling)
+ (37 = 7 + TDehinnea + TDeooling) |
COPpjwci : IEMEIRESRIE T O Y=/ b F T —DOCOPH ESH[-]
COPyi :7vuv=/ hFI—inFudxy MM T O COP[-]
Teoolingouti ©: 7B Y =7 b FT—i D7 0P =7 MEBESEMET OBHEIKO H MR E[C]
Tenilegout © 72 =27 bFT—i DT Y= s MAESRMET OB KO H DIERE[C]
TDeooling : D EEREIREE & A HIKH DR & 035, 77 40 Mk LT 15[C]
TDehilled : W EEDZFIRIE & /K DIRE & D7, 7 744 ML LT 15[C]
* COPyj1ci & T~ 2 72 80 DR HESA:
< KIREE - D 7[C]
AL 12[C]
- WHUKIREE - o 37[C]
AL 32[C]
P 3 AR EOEMM T =y 7 Z3ETHZ L
Pt 4 | TuYes T B TH Y VBIEREODP) N n Ok A T D 2 &
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BMRBEEMREIT, AT XA 22 F—1 Kb OBMREFEDOINENSE (12 /R)
BB RHEYE T 5,

O AXUHBEHAOBRE

AHRBEOSTRITIL, BEYNERT AL Ty & By B8by, 72, 24
VRBEOREIZLY TERGR & THEFR) Bdd, N RUTOREWIT K ERZ N
L. FE RIEN 1FEZE L THERRNRIENE WO PRGN THIEbIEN R0 BT Z &
F 7o, PEFAT BRI AANEDO D D= R X —PREICER SN Z b, HEk -
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4 TPS Ence Azis

R
3 . S
TR N
y Sea N X

© HPEHERE OBEE

¢

@—1 ‘MFEEHOIEHEEE

(GREDE 2 J7)
(12 Py /BONBESNIZFEEMDHEFEICINETE L2 L] ZBETHEORERSMFE L, B
IR FEA D 2 AZ =B ETHIMEL TS Z L) [mae Ly PoRHNIC
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DOETH R OmTHLHAFTH S,

IHIT, RBREFRMOPLEEED S S [ZEEHEEE] & [DEHHEER) 2
T2, S BIEE ORFEMEDE T b Rl OIEEMROH TH L &2 HFEET N AFITH 5,
- T, DL FOEENAN CHEHEEE 2 RET D,

NOL: ZEHEHFEE B) BRTS, KHBEL A RNT v KT,

NO2 : D EHEHHEZES () IO —I VLA ST BA
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WIZHDHZ &) R EOMBNSEt L EET S,

(A DHER)
RAFEA D 2 A =DM TH D Cicabe, Ciswastra (Zi%, B 6 & KRR M REFEEE
W RGP MEICFEEL TV D), TRERERLICNET D,
iz, LFbERET S,
RRE ST O BT O KRB e £ R BRI P S 5
- Tabt Ly VRIBENOR N RBEIEY F Y
UEOFREFEFEY) (43BN & 2\ 35y BIEE EhiFHE 20 & 2 FREIZIR 5)
<H#E1> Tar I/‘y“/le@Z BT DR RBEFY D IE &
Tabt Ly VNHDEWIEIEZICIE 13 D TPS RV . FEKLOFEEENS 1 BH7ZY 101m3
RODBFLIAEN TN D, (#éw$&4&ﬁmhféa@ﬁﬁék«ﬂﬂda%wk&é)
:@W\%5y%%ﬁ%&ﬁbiéﬁ%%%ﬁ%@\w}wdﬁﬁwk%%éhéotﬁﬁmﬁ
#L 0 TPS TINEE SN DBEFM D B2% DN AEREFYM TH Y . £ OABRBEIEN D T0% 05K 5 R FE
F) & ARE)
<£H2> Tabty L YPNXIELINLET D TPS

volum m*/day disposal to TPA
No Location (mix domestic Service area Sarimukti
waste) Schedule
A |TPS are :
Kelurahan tamansari RW 09, RW 15 dan RW 10,
L Kel. cipaganti RW 07, sapuan jalan Cipaganti, .
1 |TPS at bottom of pasopati bridge 12 m3 Pasteur, Gihampelas dan dari trida  trida 1 trip/day
Bandung Utara
2 TPS Flower market 3w Flower Market at J| Wastu Kencana 2 trip/week
at JI. Wastukencana
Kelurahan Lebak Gede 8 RW, Kelurahan Sekeloa
3 |TPS Tamansari (near the zoo) 16 m 9 RWKKelurahan Dago 2 RW, Kelurahan Lebak 1 trip/day
Siliwangi 6 RW
TPS Babakan Siliwangi N . . .
4 (at city forres area) 6m Kel. Cipaganti RW1, Kel. Hegarmanah RW 10 1 trip/day
TPS Sabuga at 3 .
5 ITB area 6 m komplek ITB + sabuga area 1 trip/day
kelurahn Tamansari RW 07,RW 10, dan RW 15
. . 3 | 3 .
6 |transported direct at JI. cihampelas 10 m dan Kelurahan Cipaganti RW 04 dan RW 05 1 trip/day
B |waste collection be sides general TPS
TPS at BALTOS MALL s . _
1 (include tradisional market) 10m Komplek Pusat Perbelanjaan Balubur (Mall) 3-4 trip/week
TPS PT Lion Super Indo Bandung 5 . .
Jin IrH. Djuanda No 40 (Mall) 10m Komplek Superindo 1 trip/day
Universitas Pasundan
K leks K: NPA iap hari
% |uin Tamansari No 6-8 (college) ompleks Kampus UNPAS rute tiap hari
PT Multi Nusantara Karya (Pengelola Kebersihan BIP) ) . Buang langsung
4 |Jin Merdeka no 56 (Mall bm Pusat Perbelanizan BIP/Mall BIP ke TPA tiap hari
RS St Borromeus 3 .
Jin Ir H, Djuanda No 40-44 (Hospital) 10m Komplek RS St Borromeus 2 trip/week
Pusat Penelitian Tenaga Listrik LIPI
6m’ ke lek kant LIPI d
Jin Gisitu No 21 (office) " omplek perkantoran everv fav
PT Kacida Sukses (Hotel Geulis) s .
7 Jin Ir. H. Djuanda No 129 (Hotel) 6m komplek Hotel Geulis every day

@—2 ®vFTavrHT () 2T 9P
(FEARN 725 2 77)
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BHED Y B, ANOEREABWICE L T, PSRN EH D 2 &b, BEDHD
BRI A2 T S REMEN H H DT, £ BRESCESHBMFIAN OG0, T OMOEE%
BEAT TAOBEBHBY) ~LBATTLZEREELNEEILND,

(FAERRFT OFELR)
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HIE DRI £ TOERICHOWTIE, WIEEZFMT2E08MT 5 Z & 2JFAIE 5,

(4). FEICE L CRERES THi &
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o NEARH R il
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(1) ZHEH T TO BRI O A
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1T 77,
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BE3. YoYU T L

(2) #FHeHIT b OBEFEY OPEH R, MK

1) FERBETEY

OBEREFEEY OHEH &35 110 ~160 ¢/ H/ AN BETH- T,

QOAWBEEWITITA - FHITR BERENTRS T ThH o7, BT OMITIT IR

BENTVWDLRETH T,
2) HERBERY

Q&6 OB OPEHEIL 256 ke/ B FRE, AHMHOEISIL 50 MEETH T,
QBEFM DMBLITIRE 1 DY ThH o7z,

AEY B& (%) AEY & (%)
TER 2.6 BHxfE 12.3
e #R%E 228 x5 AE (A B 7.0
/L7749 _ _ ______|__ 14 I _BNEGeR) 50_ _
B E-—LCH (%-1) 15.0 & X B (RR) 23.9
Bl Zoft 0.4 =
Z| B(EZE.A 5.6 .
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INET 51.8 INEL 482
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SREEE (VIS) . n—~F Y AhHWE, CcoD, stk (C. Ho N, 0, Ca, Mg, K, Na),
SINTAERITIRE 2. DBY Th o7z,

BT FIERBERN) — HERPEFED

KR %, ar 86.3 78.5
K5y %, adb 7.6 10.1
TS %, ar 13.7 215
VTS %, adb 71.8 78.2
COD g/L, ar 50.9 119
n-~x4 Y %, adb 25.48 35.09
B

C %, adb 45.44 50.10
H %, adb 7.05 7.51
N %, adb 2.76 3.77
) %, adb 27.88 28.21
Ca dry% 5.89 19.95
Mg dry% 1.11 1.01
K dry% 24.76 4.29
Na dry% 9.87 4.61

K 2. PO OHTRER

5.3.2 34 T AFAEBEOHEG
Ny R CHRE SN D EHBEED 2 WA & 3 EEEANT COUBE L 72 BRICE T E D3 A A &
FHERHT D720, AT CHEH S 2 B BESEM KL & & ot To B AT B BESEW) 2 FH VO CE N Ry iR
I Lo, RBRIIFERERERE R, FERBRBEEN OZNZhITe L CHEM LT,

(1) NAFHALEE
FIEFEIE RN E Y 120 DS, AT ARAEBIIFIERFEFY T 95.5 L /kg~E T A, FERFEFEY T
205.5 L /kg-AEZHThHoT-, AMLEEHSETEREZITo-MEIT. KM 1. OB Thol,

1400
e FEREME
1200 & LS FRENEIE *
E — FiEE
E 1000
]
# 800
i
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oy
ﬁ
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200
O 1
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VSE T [g/L]

1. BARRZ L O, AT AR
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5.4 IR=EZHRANEAR T > v L OHEEE
N RUTTTIET 2 80 RAMBEIEMIT 500 F o/ HRRE LHEEI SR D, b ORMRBEIEY N,
BHEHITEIE (100 Bo/R) & & HICT ST A ¥ LRI S AL S A 2 & LRI SR, B
SO RIE, 47 116,000 b (CO2 #15) LHEES D,

5.5 KRR (60 o /H) ICBIT HIRERDRHI
2020 FE TIZ 15 b BBEDNRA A H A V2 AR —% 4 FFRE i iE iR U= R4 LA 480 X & F
7A . RSN, A 11,600 R /4R (CO2 HUE) LHEEINA,

5.6  JCM JF7ikdm Dt

5.6.1 JCM J7iEam

5.6.1.1 JOM J7 1 m O L2

AK7w Yz bOFERIZL DIRENRT APHHEEIILLTD 3 20 b D,
(1) HEENLALGPEG 6 D A & o [alikE
x&/%% R CEIN L7z AT A E LicaY = b—a VREN LS5 -
(2) BINTLY —EHARZ SN D RHEHE
B)ﬁ_;wéﬂﬁﬁéhéME%Hﬁ%

AGHAE Tl UNFCC DA ERE A8 J5 153 ACM0022 ., /INEIRE k3R AMS-TTT. A0, AMS-1.C M ONH{EE
> —/)L” Emissions from solid waste disposal sites” ZZ&EI|C JOM FiEimz st L.

5.6.1.2 HEEDOTEH
AIFEHTIILL TO@Y HiE2 E&Rz LT,

#1: HiEOESE

e E 7%

KRR HAL T ROEE NG SA T T ADI[ZNR 7N &
TS D728 BRAIH O TR AR LT O FNEICHE -
TERT 5,
1) RERAIIREHESTIT 5, (JIS B 8266 11.7 b),
WEE 17 3.3 )

2) KRBT X, FTEDENTZE L, 10 /MLl AR
FrL72t%, IRNOMAEZITH, (JIS B 8266 ffEE 17

3.3)

R RMEEL > AT A 1) BEEW Z AR (HPUKEM#EH L22vy) BEAL, E#
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( Conditioning tank) A # > ¥ B #§ ( Methane
fermentation tank) 2> DA% I L5,

INA T TTA PSR 2> D R S 4, BEATALER S 7o S A AT
Xo
P2 i NAFHARIZIE NS BEERTWDH, TR kBED

EEOBRZSIEEZTIREIZR 720  BREEIC L > T
BB EWIT I D AR KRR~ EE METANRH
D= HS DEEEEIT D,

5.6.1.3 o R A
ARG CRE L2 JOM FiEim Os M O O ERILIZLL FOEY TH 5,

2 ¢ HEASPEE

21 PREHRAE D T2 DI A T A 2 a7 2 e e Ml L S AT A2 B AT 5 2 L,

B 2 AR OREHIRLS 15 ton/ UL ETH S Z &,

B3 UTFEGAMEA VT F U A= a T A EHZTND D L,

HERBRT =y 7 U A

- B L fafast
< AT AN A o 72 E AR

H 4 BRSMEEL Y AT DICRASNDREHT, A7 vy =7 MR EE S 20V a . SNy
ENDHEHEFETY ., BIOUHLTBERCTHD Z &,

25 A AT ADBEILENE, FEPEFEIY D A X7 L FERERE T ORI 20 B LR T, AR
BEFEY 1 ton H7=V 100 N’ LA ETH D Z &, RGBT IERERER 2 i L. € OR5R
X E B ORGEEZIT D2 L LT 5,

Ht 6 AR B, WM E R ORERE L FE L. N T T ADRANDRIRNZ L &l
RTDHZ L,

BT R G 2 2 T2 AT L THDHZ L,

5.6.1.4 SR BB L OF OHEHIR
AFER CTEBTREEBEIROZ A 7, HEB X O EHEBIILL FO®EY TH 5,
3 ARIBELHF

St B =2 PR BRE

CH, Ta Yz MNP o TR GBA TN G e Y e 7 hOFEREIC LD EIEE
HILT %hf:ﬁ&&%‘@?%%%?)%@ CH, fftH & FARSEEARITE=S IS

€02 TuTx NRRPoTGEICHE ST bA )
BRELN D D C02 HEH &

€02 AN URBERIENHE T DREENDLD C02 Fu Y=/ MNEBAYEHT 5 FE7R
P & EESEIES

- BEXMRNHEWZHE
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MDY OMEREPHIR S, THUTtE- THE SN D 002 IS D, 772 L, EEROEE b
Z v 7 molmikER L OEBENRIFHEOIENRNETH 2 Z LN bREEFZRNEE L,

5.6.1.5 BED-DDIER « 7 —X
AREEHR CHEDTZOICATITREER - T—HXIFZLLTFOEY TH 5,
F 4 BEDTZHDIER

B - 7 — 4 F=H Y UTHEE D/S
1 AL CFEERLPIEB IR AN SN D BT O ER (1) 22 -
2 Fi @)D o2 PEHiFREL [£C02/MWh] 7 D
3 7 4 — B0 C02 YEHFREL [tC02/T]] 7 D
4 AN PN BT 2 TR S = D
5 FER SN AZ DL, ZVT B/ RSN A % L EE - )
6 A X OHIERRIE RS 7 D
7 mfElE a D
8 BEFEMABRIG I A D A B v DEIE o D
9 IRIER IR TE DR SN DEIA 7 D
10 A B AAHEREK 3 D
11 B j O RIEA R EOEIE i D
12 BESEY) J Oy [1/year] i D
13 BEEEW J OMEEE = S

5.6.1.6 T 7 4V MEDE
ARFEMmM T TO®Y 77 40 MEE LTz,
F£4:T77x ME
No. F—X fi&
1 EF, , RAFEE S B D 02 PeREL [1C02/MWh] 0.814
2 EFer, o 7 4 —END C02 PEHARER [tC02/T]T] 72.6
3 7 thernal TaYxl MR lLGAIER SN A LA REL A BB T AR OE 1
4 b ANHE SN B3 2 AR AR AR 0. 90
5 GWP,, A X DOHERIRIRLAREL 25
6 0X iz ek 0.1
7 F FEFEMIIRIE T A D A 2 DEE 0.5
8 DOC , IR BRIR R DR S LD EIE 0.5
9 MCF A B AAHEREL 1.0
10 DOC, BNy J O3 fRVEA IR R OEIG 15%
11 k; BEFEW) J D RIEEE [1/year] 0.17
12 J BNy J OMEEIS (ERS—X) H BB
100%
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KT 7 4V MEOBRERMIILL DY Th 5,
1. BF,, GREEEIHD O 02 PEHifREk [tC02/MWh])

i 7R ﬁ@amwm%ﬁi A v R T EFRGEEE R RSN AR L TV DRHE D 02
PR B A L=,

2. EFgpcor (T4 —ELD CO2 PEREL [tC02/TT])

T4 —E/D 02 HEHREIEL 2006 IPCC IRFELR T AP EHE T A FZ7 A > (2006 IPCC
Guidelines for National Greenhouse Gas Inventories) IZFEHEI SN TWAEZEMAL., T 74+/1
MEE L7z,

3. Nwermat (T ETV T NP TZGEITHER S A AR 2 EE T 23HEOE)

V7 y VVXTJF&E@T%TTEOD*BT%O)TC Ll ELT,

4. ¢ (T%% 2B 2 AR A

RHEFEMICBE 3 D FRER ST, IPCC @ CDM HFiEdm>Y —/V” Emission from solid waste disposal
site” (version 06.0. DIZFEEHINTWAELEA L=,
5. GWPy, (A& OMERIERRILIRE)

A& OHMBRIRBZLAREL, IPCC D 4 RS F (2007 ) IZBWT 25 IZER SN/
ZOEEBM LT,

6. 0X (FLEIE)

Fe &A% 2006 1PCC MREBNRA AYHBEHGET A RT7 A4 VSN TWAEEHHAL, 77
FV MEE LTz,

7. F  (BEEMRSGHTAD AL DOEIE)

RR & FIERIT, BEEEMIILG 5T A D A & o DFEIETT 2006 TPCC IRFENR T AHHEBERAT A N7
A VNS TWDEERHA L, 774V MiEE LT,

8. DOC,  (IfRMEAREIRFE DS N DEIG)

EREE AR, IRYERBRIRSE OO S D EIAIEL 2006 1PCC IREZNE A AP R BERAT A KF
AR SNTWLEEZERHAL, 7740 MEE LT,

9. MCF (A& UAfEMRED)

FREERERIC, A X UMIELREUT 2006 TPCC IRENFEH APHEB ST A KT 4 CFEHEHEN T
WAHIEABRA L, 7740 M & Lz,

10. DOC;, (BEZEW j O ftE AR IRFEDEIE)

LREERERIC, BEEEY J O EA IR SE OEIGIX 2006 TPCC =R AT AP EHEN A KT
A VNTHRHSNTWDEEZRHA L, 774V MEE LT,

11. k, (BEFEM JOSIRIEE [1/year])

R E FERIC BRI JOSMEEE [1/year]1X ) 7 7 L v AP EOLRSFEZ LR 5 728, 2006
IPCC WREZNR T A EHEEIT A R T A NI TWAHIE 0.17 Z8HA L, 774/ ML L
77

5.6.1.7 TR EM O E ST L
Rz L,

5.6.1.8 V77 L APEHE OB ERIL
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BIfE . Bandung i CHAT D EBTTFEHEN O TO%LL_EASHEST ALy 55 | @M S LTy STV D, £ 72,
KHB 2 AREBEIEM D A & U FEFRILF S aEo# i Z eI 23 72 < . FHE B EA TV, 5% &
% Bandung i CHAET HERHT ZAITBAMEDHNI AN FER EBZ DILD T, T4 Bal HEH&E & 72
. U7 7 L AHEHEOREIZEE L TIE, NGNS O A & U ALRE&E 2 R5FRI7 T 7 4 /L M
BRRE LT,

5.6.1.9 BaU Hk i &
PTG N D D A Z 2 AARESFIZHOWT, 15.6.1.6 T 7 4/ MEDORE] 5B, AFD 35
D%, (M 7r Y =27 FTHWHN TS 2006 IPCC RN ET AP E AT A BT A itk
ENTWDHIE, BEOEFY 7Y v VHRETOREEY jOMKEAZHAVWTEET 5,

#£5:BaU EHHEDHEE

No. T —# il
10 DOC, FEFEW T D RIEARE RIS LOAREL  43%
RS DEIE He 40% A 15% Ai 0 24% BE. AREITH 20% T
A, TITAF v 7 HEEEY 0%  IPCC
11 k; BEFEY) J O E  RBIOARELE 0.035 274 0.4 ik 0.07 Z D,
[1/year] LIS O FREFETREY) 0. 17
IPCC (Tropical (MAT>20°C) Wet, MAP>1000mm)
12 J BEHEY 5 ORMEEIS KRB LOARRE  0.4%
(EE—X) AR 22.8% AT A 57.8% A 2.6% KE. AT AH 0%

HT A, TTAFy 7 EmEY)  16. 4%
IV e

5.6.1.10  BaU#HEH&E & RFINRT 7 4 /b MEZ AW T2 BERE R 0 Hoig
BaU PEtti L U 7 7 L o AP BEORERF R LT 2 LT 0@y L2,
K8 :BaUfEHEL Y 7 7 L AJEHE D i

E BaU #EHi& (tCO2) U7 7 Lo A& (1CO2)
1 1,042 693

2 1,791 1,278

3 2,342 1,772

4 2,756 2,188

5 3,075 2,539

6 3,328 2,836

7 3,534 3,086

8 3,706 3,297

9 3,854 3,474

10 3,982 3,625
At 29,410 24,787
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5.6.1.11 V77 L AEHEORE H1E
V77 Ly APEHBEOEEHFIEZ L TFIZRT,

REY = RECH4,SWDS,y + < EGthermal,y /77 thermal ) >kEFFF, C02
1,342 = 693 + ( 8.95 /1.00 ) *72.6

D0 FEMDY 7 7 L AHEHEOHER

1 H 1,342 = 693 + ( 8.95 /1.00 ) *72.6

24 H 1,927 = 1,278 + ( 8.95 /1.00 ) *72.6

3HFH 2,421 = 1,772 + (/8.95 /1.00 ) *72.6

44 H 2,837 = 2,188 + ( 8.95 /1.00 ) *72.6

5 4 H 3,188 = 2,539 + (8.95 /1.00 ) *72.6

6 4FH 3,485 = 2,836 + ( 8.95 /1.00 ) *72.6

7THH 3,735 = 3,086 + ( 8.95 /1.00 ) *72.6

8 fFH 3,946 = 3,297 + ( 8.95 /1.00 ) *72.6

9 4 H 4,123 = 3,474 + (1 8.95 /1.00 ) *72.6

10 4 H 4,274 = 3,625 + ( 8.95 /1.00 ) *72.6
RE i, sims, y BESEMHNLAL S B S b ) 7 7 Lo AR 693 tC02
EGyhernal. y TuYxl MEBIZI VSRR Box vy b 8.95 T]

FEENR

7 thernal V77 Ly AT U A TORGR 100%

REqus sims,y = &y *( 1 -F, ) *#GWPg, *( 1 -0X ) *16 /12 *F *DOC; , *MCF, * X W, *DOC, *( 1 -e /) s*e"

ki (y-x)

693 = 0.90 *( 1-0) *25 *( 1-0.1) *16 /12 *0.5 *0.5 *1.0 *2 XW,, *DOC; *(1-e 1)
ke K (y-x)

© 10 FEHD REqy, sivs, ¢

BEEEMMERE (1) | 4380 | 4,380 | 4,380 | 4,380 | 4,380 | 4,380 | 4,380 | 4,380 | 4,380 | 4,380
3 1 2 3 4 5 6 7 8 9 10
1 693 585 493 416 351 296 250 211 178 150
2 0 693 585 493 416 351 296 250 211 178
3 0 0 693 585 493 416 351 296 250 211
4 0 0 0 693 585 493 416 351 296 250
5 0 0 0 0 693 585 493 416 351 296
6 0 0 0 0 0 693 585 493 416 351
7 0 0 0 0 0 0 693 585 493 416
8 0 0 0 0 0 0 0 693 585 493
9 0 0 0 0 0 0 0 0 693 585
10 0 0 0 0 0 0 0 0 0 693

REcsswosy (CO,) | 693 | 1278 | 1772 | 2,188 | 2539 | 2836 | 3,086 | 3297 | 3,474 | 3625

5.6.1.12 7uvx 7 MEHEOREIRL
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PEC

AK7nv=7 bo7Fuvzy MEHEIZ, A X CRBBEREPHET D RMEITH D,

5.6.1.13

7uyxy MEHED

S s

=&

7Yy MEHEORE L

Jri A P FICRT

PE, = PEC, #EF, , + X ( PEC, , *NCV, *EFuy, ; , )

208 = 256 *0.814

y

ayxs b

Bl TS e

X7 Y7 MEENCRB W TEAEBREIOE X2,

P1
P2
P3
P4
P5
P6

10 R OHF AR EOHER (£C02)
PE,

3 W

S

o

5.6.1.14

E=H Y T FE

F=2 Y U 7HA X DOFERZ L TIORT,

HH

A Y IEBERAFIC BN S D BEIEM O T e

A2 ORAG

AR T AR

TuY =y MRIEORMEHE
Tu Y= MBEOC AR R

HSI S TEINE NI A Z D OB, 7L

TEE R S oIS

5.6.1.15

ER, = RE, - PE,

PIE"S

T w7 A —v
A2 oRBEBREO M O
AL FERERIFOH A
BHOHEAN

RS RPEH B L OHIR R
=20 R AR B KL UHITEE OHERHE 2 L TR,

1,134 = 1,342 - 208 (1 4FH OFEHEIEE)

i RE,
1 1,342
2 1,927
3 2,421
4 2, 837
5 3,188
6 3, 485
7 3,735

208
208
208
208
208
208
208

ER,
1,134
1,719
2,213
2,629

980

277

Lo » P

527

93

256 MWh/y

BN DI ) LB L IR D RHENHEEEOET=F ) 7 IXBNHERANICRE SN D E &2 A
9

Fik

FHAR S

T AW EF CTHIFE=2 Y 7
HAEE TERE=2 Y
EHEFHCHBE=4Y 7
FEkE, MEAE

FHEE AT T e T Y T



8 3,946 208 3,738

9 4,123 208 3,915
10 4,274 208 4,066
&t 31,278 2,080 29, 198

5.6.2 PDD {ERRIZHR D4
5.6.2.1 vy NEREHBION T 27 FBINE
RK7a v =7 MIBW TR O IR 2 DL NIRRT,

[ B y—v7a ]

I \
| |
| |
: A A2 HARZE Byt :
1 AR AE Y 7 — ERVABEY &Y S I PD Kebersihan I
| |
‘ ~ _ /
ERVAET & S veer I
Has A — T — it T3

HSZIERAY . BROFORREE « S - M LA 4TV, PDK DSELHIATEOERS & OFiE | BEREMIERTEMEETS
BIOMEROMREH, =21 v 7¥BE1T I,

5.6.2.2 ux MEHREE=HX U L THRA b
K7y =7 NOREDREHIREE =XV T HRA > N EITRT,

— ‘ AR URE
VARSI C1d I
@ Pl : BEIEWIR AR P2 . N F A EE

— P : /A A APtk P - BRI 1 B

5.6.2.3 F=K Y T
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FT=H Y TRA L MZOWTUETRT, Sk NICRE T 5 Z &6, PDK BT — & OIVEE - FEEkME

EXITO,

R E >
- RIK S 28N

- (F&HEHMiFX) 6,000 T (100KW 1 HOft, FIHIZ 1H)

<EHREHE >

800 HH (NfE#:, [EREE STt A o T # %)

< TR TEOR >

Mgk DERBEICHONTIL, 1/2 ZBREE JOM O@Rah4e T, 75 1 /2 230 RUdi C PR

T2, —H. MROEEEHEEICOWTIL, IS AN (A AT ZDHRTE,

FED DI L 5 B fH)
<SR >

WIRDOIRFE, BE

Wi DBEEREICHOWNWTIL, 1/2 28R JOM OREMBE T, A5 1/2 23 R TR

T2, —7, MR OEEEBREIZONTIE, BRI AN (A 3T ZADIRGE,

W) D ALERIZFHY § 5 kA )
<IN SEH R >

FHHEDOE 2 H)

- IEERE I (N, g
<RI E S TR LD I

WIRDIRTE, BE

)KOwTi HEHRICHE S THRLONDINAZ TS,

THIm AR AT 2 BEEALE R ) TR AUk TeRHe: ) TRAEARSE

Rl ET5, 05 b, BABTRROMHIE, FIT R S50 — % GEIE A

fii#% : 600Rp/kwh) ZA0E L. F 7=,
AT 2 BEEW AR | (X, EERE P

ERAR

GHARER) EREBONI AT A

AR TERr e, IEMEIRIE T 2 RE L, E7e,
CEDNEHNT U AERD T

REE /A S Wil

\Z TR I D DR % BE

A (7))

i O5H)

FEHEY AL L 4 240 TR - F R 800
INA F T A(BR) WRIE 560

R AERR et 0

7t 800 800

(F) ERAENAHET 5 TFEE MRS (240 ) | 13, 1 FordHl- 0 ITHE T 5 &5 440 [T
BV, ZOMEIE, N RUHNBIERIEY OEM L ORI AH L TS a2 h XY 220,

5. 7.1 B4 AF— 21
Bl 7 A== Thb PDK LHEZEZOLND FRLdD 2 DD AX—AIZHOWT, BiiyEs%E L
o LADETHETORMETH S,
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Flk
>-——-> NAFHAL D= 25— i
BN %

[X] 2 : PDK 23 BEA CPHEMELR T D55

BT
——————————— Ny R UTTBF

A

EEa ) — T A

-——> AECEET TR T
(s

X
[X] 3 : PDK & Z Dfth{r3E & CHEIHET 256

5.8 NAFHA VAKX =AY T-> TOREEFHE
A FHA D = AH — ORI 72 B 21T 9 7= 0liE, £ THIBEE BRI 2 s PRI
DHE| DEETHD, I5IT, [BEEYOGHIOMIE] 134 4 5 AW OMe ) 72 R e s TN

AT LAY 2 25— OMEFFE B Z M D OIS0 IR ) 72 & ALz 1w O RTECREE o FEHC
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M HZEHEETH D,

IO OREIE, BEVSHEOMBICE L E6T, XX —BHPRESTICELPDIMETH
V. F7z. BRE LITEERR. MR, BEREZIKICDIED 2 Enb, 2 BRE & OfkkR 72
B N L 72 D,

F7o. Miak RIS IEE 5 7o IR, fiak OERRE B ] & BE R L 0 D D BE Y AL
BEE K ONA AT ZARLHRIEDIRFEFEIC K D EFHRINATH S ZENNETH D Z &0 b, HEEERH Y
WD, IET DFEEMRITHZ OB INCAA ST BIZTRETEH L0, ZhB#HLWEAICE, &
BROBEEDZ T AN EEZIMEIC TR L7295 2 CHFEOIK B LAY TH I ENRMNETHD,

ST, ’AFHA T2 AZ—=BA 2 RV T E2LITIAN D7D, £ KU TRl % >
KoTW ZenEmEELEDND, BATIIFERAMSEZER T2 LE4HEL, ZO—&RELTARM
Ut A 7 AENHIE, RiBOESE . A EVINEE K OREE O AR AIEER R 2V A S bR R £
TWb, A RRITIZEBWTHE, FERRHIEIIRISEAIINLTORNWZS, 313G BTG R OB
WAL B S O AR 2B L LTI, TOHEDOOESLE LTS E A VA
B — T BIAT Z E N E LUy,

5.9 WEENSOT Vv a5y

SAEEDORF L CEX HIFEICOW T, SIEHEROARAT V2 — /L TRAEZED, EEOBRIC
DIRTFTNETZNWEEZ B,

2015 &% : JCM ® PS
2016 4EJE-2018 4 : JCM & (i fliBh =%

U EDOTatv A2 T, $TEINAFTHXA V= AF——EE2RET D,

Fiz, N R 2014 4 12 AERROBEEM O G IIBETER EBIC T T o~ A X =T Z7 U, P EH
B72 BENIREN R SNZET T, BRI T 72 a 7T Uiy GEFICHWE D L 25> TWn D)
ZEND, ARIOG LIRS TWDRESREFED O] - U YA 7 vE L TERIED MO E S Of
JEIZEFCT 73 a 77 VOED IABNEE LI, Gt (PDK) %0 RUfiBfRE
JNETHOFGIEELZSE L LoD, BIFEONY RUVTIOVYAY =T Z NSRBI T 7 v a v
FrDEVIABE  ETIEIAA A HA V2 A Z —E POICEEROR MBI 2 5t5 & LT 2015 F )
5 (I 2015 F£I2) JCM O FS(EBLREMEMA) 21795, DWW THEN O ORMIRIEIZ OV TIEL,
SHBETT D EY a VKR SERETT S,

(2) RRNFARZIEER

REEF T AN R UTBUNBIRRE D ICM 36 X OAGRE O XI5 D B AREIF~ DI 2R 2 72012 T
—7 v ay 7OMNEREE - EE, EBRIHEORE - FEii, 8L OAAR~N R UOTTBUFREGRE OF
M, F7o. ICM ZE T H RO RBI DD RN 722 Bl A EBRERBE W ) ORI Bk L7, FrICE A0
EIZ BV CIEBRBEMBIC & < 22 5 B )1 T OFTBHL Y B OBIEDIEBI N L S 415 K 9127k o7z
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1) FvovA472E& BA2BH. NV EY)
JICM DA OBEEFI & A4 FE O EBLAREERE~DOWM IKEE B E Ll v 7 A7 28 %4
o B L. N2 R D 59 4 OB E R X ORMEEE. NGO &ML, TOfEE, ICM
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L7z, e, AREBETHEHINIZUTOERHIOWTIX, M2 5H,
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DOBNMH L LTy FUHilE 24 2458 L, ICM OEBIREMRAEO HIET & 25, M A HE L
THEo7, ¥, FBEEYEMICEAT L2UHEZ MM L, JIRTNEERZE ] F ERELR VIR AA 4~
AFEEIR E DR RFEEITV, RO ) A 7 Wil 228 LT -7,

) ICMT7—4 a3y TRUENHHE (10 A 27 B~30 B, #E - JIlIF - FR)

B A~— T4 00— 7 WP ORER FHED ICM Bt I F—o3FE & LTy Rk
B—AZHEL, ICM OEE&AF — LDORHE L B ICLERVLEEMFZ L CTE -7, £72. NTT
77 VT 4 = ARaERLHER M OHE L, BN E =i L N R H T ORBURRE O
VEMEZBR L CTE o7, B, AEBTHAINTZU TOERHI W T, IRk Z2 5],

O TVUH

(4) A URBIFILE—BNOERLEEEYSEICET 08

(12 H 1 H~4 H, H - 3L - 1)
Ny RUTiRE & RFPBGRE 742 HE L, BARREM ALY ¥ —B XL OHLERORE THARICE
WCEBRICEM STV 2 MR R (B HEfRt o 2 —, FiREAA A~ A3 F—7F
R) ZHRZL, FEMICANT TR EE A L, A X VRO R, B Sh D A ¥ v
AR NRIEDO Hige U CHLERIRGE ., e EE T 5 2 & CHfE, v RUiiida e iioe
FERFET DB E 1572,

Ny RUHIIZBWTY BARRRES BRI 20BN H D76, IR T O S F 05 5 5l 5 E DR,
BEES . REFEEFED Y YA 7 AEEIT ROBEZET OHEE T T 1 72 AR B MR ONTF
e Ny RUTTORFEWER~ A X —7 5 AZOWTIERAILE L. 5% ETICBT =013 115
OB Y MG, BT —Z e, F—Z oHriciES& . 1) BEDEFETHHEORE L, L12)
AL LR LT R e SRR O ERIRD AT v T DOEDTHDHZ LN L, e,
REH A SN FOEEHZ W TIE, R 258,
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. o .
Overview of Kawasaki City
s {
Tama
Ward Takatsu Ward
ASoU Ward™~—Miyamae Warg . Nakahara Ward
Saiwai Ward-
Kawasaki Ward
Municipalized 1924
Kawasaki City Japan Remarks
Population (April 2013) 1,440,474 126.66 million 5’3:;" among government decreed
Kawasaki 3 R Promotion Character Land area 144.35 km? 377,955 km? Smallest among government decreed
arun®™ v cities
December 4,2014 ] ) ) Population growth rate 14.05% 0.89% Highest among government decreed
Waste Policy Section, Environment (2000 to 2010) cities
Bureau, Kawasaki City . Average age (2011) 418 449 Zﬁ?er‘sges‘ among government decreed
. e o
Municipal Solid Waste from Households
o

and Businesses

In Kawasaki City

4 Municipalities are responsible for the management of S t d P . f
municipal solid waste from households. epara Ion an rOCQSSlng 0
= The city performs the collection, processing, and disposal. Munici pal Solid Waste

(Household Waste) in Kawasaki City

@ Businesses are responsible for the management of municipal
solid waste from businesses.
Businesses that discharge waste collect and transport the waste by
themselves or by commissioning collection and transport to businesses
that have been granted permission from the city. The waste is brought
into the city’s facilities for incineration.

= The city performs the processing and disposal. 3
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History of Waste Processing

Development of garbage trucks and collection started
(1955)

Daily collection started (six days/week) (1961)
Total incineration structure established (four incineration

Load packer

facilities) (1971) 1960 - Today

Contemporary thinking }

[ Preserving the living environment J [ Improving public hygiene ]

[ Appropriate processing (incineration) was the central concept ]

With the period of high economic growth, Japan entered the period of mass production,
mass consumption and mass waste disposal

!

‘ 1990: "Waste Emergency" declared

|

[ Promoting the reduction of waste and making it a resource

Changes in uas+e collec+|on and disposal +rea+men

Started used dry cell collection (1984~)
Started empty bottle collection (1991 -, started city-wide collection in 1!
Started railway transportation of garbage (1995-)

Started small metal collection (1997-)

Started plastic bottle collection (1999-, started city-wide collection in 2003)
Started charging for over-sized trash(2004-)

Started a pilot test for various papers collection (2006, started city-wide collection in 2011)

Started garbage collection 3 days aweek Started plastic containers and packaging collection (
2011-, started city wide collection in2013)

Started collection 2 days a week (2013-)

After announcement of garbage emergency declaration on wastes (1990),
Kawasaki City gradually started waste collection, and tried to reduce volumes the
garbage which goes to incineration process (mainly general garbage).

Waste and Resource Processing Flow :

Utized st the center anc pavtiay iz facios usg
<0t 12 power companies ek vest
Heated poos, etc.

Flow of vasto an resoure processg i Kawasaki Gy
(as ot Apa 2010)

> ot =-
Pems il L - el oy
/ R T
/ — e . i — g
Dy cel stock yard. Processed nto frec)
T e e 5
/ 1: in g
y B — —_— — |
/B T— e T (e

Newbotles

| —

- T e == <
Households. . L Teie and
- e B Sy o
ol —, — .
k. i <=
B
g —
» e —— =
il P— Plastc products, etc.
3l el (Iwnmnﬂnmm) s

Buk waste (Two times a month) *2. IR Freight Kawasaki Freight Station Iron construction products,

Tama-Ward
Takatsu-Ward
Mivarnae |
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o000
EEE: aste-collection point of the morningy of
Regular Waste ]
(Combustible Waste)
Twigs, Glass, china, Used
Kitchen pieces of ceramics, cooking
waste boards fluorescent lights oil

—— e c— e — —

Collection of household waste

Tama Living 9

. Environment office e

Nakahara Living 7 g FETH Y
Environment office - e % Iﬂ‘* L &f—i}-ﬂﬂ

S ol 3

Kawasaki Living # 2
Environment office

Nanbu Living
Environment office

Total 5 Environment office I
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Ouzenji Incineration Plant
150t/day 3furnaces

Tsutsumine Incineration Plant .

300t/day 2furnaces =
/

Ukishima Incineration Ppant

300t/day 3furnaces

Total 4 Incineration Plant

Relay Transport Using Heavy Trucks_

Kase Clean Center 3

e Commencement
of operation:
March 1995

e Compression
facility:

300 tons per 5 hrs x
2 units

* Facility to receive
the waste:
75 m3 x 2 units
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One container truck has a capacity o
equivalent to three to four [medium-
sized] garbage trucks.

20
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Transport Using Railroads
Facilities for Reshipping Recyclables

<<Processing Capacity>>
Reshipment of empty cans  Special container 10 containers per day

Reshipment of empty bottles Container of Japan Railways (JR) 10
containers per day

Reshipment of mixed paper Special container 15 containers per day
Plastic containers and packaging Special container 25 containers per day

Kajigaya
Freight Terminal Station

Ukishima Incineration Plant

Transport Using Railroads

. . The Subject of KAWASAKI
Freight Train (clean Kawasaki]

ustion capacity:
600t/ day \

Combustion capacity
900

Transportation by a Dedicated Train of 21 Cars Carrying
83 Containers

The train transports regular waste, y 7

incineration ash, and recyclables, and
: N " Tachibana

discharges them at two stations. N ¢ WA

From there, they are transported by land

J RIS

/ FLER
using trucks for a short distance, and ey /
brought to incineration facilities, landfill TN ,
sites, and recycling facilities, respectively. ! ’Q;\%(
T ) % !
| — Vot

Combustion capacity
600t/ day

Tokyo Bay
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Flow of waste incineration in the
waste incineration plant

Thermal disposal and Power generation

4@ As much as possible, it recycles, thermal disposal of what remained is carried

out, and recyclables are reclamation.
Waste disposal track record unit:t

Decreases to
1/8 by

Total amount of Recycled Incinerated  Reclamation  Storag It
discharge Quantity Quantity Quantity ~_adBntity
2013 531,949 154,299 377,363 47,671 4,508

@ Heat use and power generation are carried out also in incineration.
T y—

Combustion capacity Combustion furnace Gl
Ukishima Incineration Plant 900t~24h  3furnaces (300t 24h) 12,500kw
Tsutsumine Incineration Plant 600t 24h 2furnaces (300t 24h) 2,000kw
Tachibana Incineration Plant 600t”24h  3furnaces (200t 24h) 2,200kw
Ouzenii Incineration Plant. 450t724h  3furnaces (150t.24h) 7500kw
013 Power Generation Ge:’;:::on El:fi'f!f,y- Electricity sales to E"“(:l 4 =
Quantity (Gl Ty per-ton e;:::::y utilities - quantity amount of money
(kwh) (kwh/t) (%) (kwh) (X1,000yen)
% Ukishima 36,953,144 211 7 26,145,468 366,934
Tsutsumine 4,997,890 1 3 —_ -
Tachibana 7,222,320 124 4 517,450 6,835
Ouzenji 50,801,520 552 19 39,203,712 714,170
Total 99,974,874 (average) 249 65,866,630 1,087,939

@ Landfill Site

; LR Commencement of combined use in 1978
p ~ 1= ? - Closed in 2006
i Ukishima Landfill Site (2 Phase)
; AT < FosS Commencement of combined use in 2000
i

Ukishima 2 Phase
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Activities concerning

Recyclables

Flow of ‘Paper” Recycling Process

Citizen Waste Output Survey
2012 — Citizen Waste Output Survey

Household Waste Fiber
2,94

Mixed Paper Misc Paper]
Sweets baves. Tmsue boxes. Enveiopes. Papes bags, Ads, Tolet ol com. © Collection & tramspertation sgerty
‘Wimgpang paps. Copysey papee; Mams papet. Duvct mad, Pamphists. Laafiets. collact norted wante and Agent ot
iy pager. Shurdded paper omqy..mumm - P 10 reuve warste paer ecycies

S "% ﬁ?’::;-;‘*;;:
e Qg}@a =

Newpeper (@]m W e

Hw“m
Paper weh smel of 5009, deterpent, mcense, e AN L
1 Unsardary paper solled by of and raw garhage. P

Kitchen
6. Garbage
: 26.1%

uop2a|0g panos saded paxiy

gk
a :;mo

@s0dsIp § 1IN0 LOS SUSZNID
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Scenery of "Mixed paper” collection

@ Citizens judge and it takes out waste.

@ Collection work ( Privatization)

“Mixed paper” intermediate treatment

a1

®) Foreign substance is removed by hand-sorting (6 Compression (baling)
i Privatization) ;

“Mixed Paper Recycling
Recycle Facilil

San-Ei Regulator Co Ltd.
Kawasaki-ku Mizue-cho
2002 -

Paper
Factory

(Agent for
hard to reuse

Toilet Paper Production
waste paper)

54,000t/ Year

Recycle
into toilet

paper

Kawasaki ZERO Emission
Industrial Complex

Citizen Waste Output Survey
2012 — Citizen Waste Output Survey

Fiber
Household Waste 2.0

Kitchen

Garbage

Plastic containers and packaging
56%

PET bottle
12%

Other Plastic articles
32%

16
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Container and Packaging
Recycling Law

Enacted in 1995 with the purpose of ensuring proper management of container and
packaging waste, which accounted for approximately 60% of municipal solid waste at
the time, and for ensuring effective use of resources.

Delivery of container
and packaging waste Fﬁﬁﬁ

=_.:§

"Kﬁunmpajmes w / J /

The Japan Containers and
Packaging Recycling Association

(A designated corporation under the

Container and Packaging Recycling Law)
Receives containers and packaging that

have been separated and collected by

municipalities, and undertakes various

Businesses
ﬂ Consumers —eoils

activities for recycling with funding by

businesses that are obliged to recycle them,

i, -

e

= “sorted disposal of
continer nd packaging

such as specified business entities

(including manufacturers and sellers).

Flow of “Plastic containers and packaging”

Recycling Process

—
plastic packaging

oy i Ukishima
Recycling Center
g t‘ = Marked ltems

Plastic containers/wrapping, etc.
items discarded after use

iy

« Sort out/
Alien
y e Substance
” Removal
* Co &
e ompress

Package

1¥OS SSN3ZILID

v
Regito bags, Pasc | Nets
s, Pastc wrap

%E’.j

Lids.

Package
Packages  cushioning

'S
k&
3

Agentis JFE Plastic

Japan
Container
Recycling

Coop

Agent chosen by
Bid Process (2012

Corporation J

Recycle
into Pallets,
as
Ammonia
Ingredient,
Blast
Furnace
Reducing
Agent, etc.

Scenery of “Plastic containers and
packaging” collection

@ Citizens judge and it takes out waste. @ Collection work ( Privatization)

“Plastic containers and packaging
Intermediate treatment

® It Carries out to an Recycling Companies

® Compression (baling)

@ It carries in to an Resource Recycling Facility (@) Foreign substance is removed by hand-sorting
(Privatization)
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“Plastic container and packaging”
Recycling

L Plastic Recycling Center

JFE Plastic Resource Corporation|

The Japan

Contaner=ant Mfg of Frames for Concrete

Packaging 2002~

Recycling Processed Plastic Amount

Association: 20,000 tons/year
Blast Furnace Fuel

Through bidding 2002~

g:;ye;;gm Processed Plastic Amount

companies 25,000 tons/year

Recycle into

owa Denko K.K.
Pallets,

0 2003~
Ammonia Processed Plastic Amount
Ingredient, 65,000 tons/year

Blast
Furnace
Fuel, etc

Ammonia Production
58,000 tons/year

Kamasaki Ecotomn
Collection of Advanced Resource Recycling

Facilities
Recycled cement production facility
Waste plastic to ammonia raw (D.C. Co., Ltd)
material fac - pouring concrete production
(Showa Denko K.K.) - B

(IFE Group)

PET to PET recycling faci
(PET Refine Technology
Co,, Ltd,

Waste plastic blast fumace recycling
facility, waste plastic frame panels for

discarded home appliance recycling facility

faciliy,

Kawasaki City’s Plan for
Processing Waste

The Subject of KAWASAKI
MThe Superannuated Incineration Plant

Combustion capacity.
600t/ day \
since A:D:1974 900t /day

since A.D.1995.

vm
’

« 5 3 %
R @
RER I

Combustion capacity
600t/ day
since A.D.19

o~ ‘ 0
t i #
. s ) {7 RA DTS
mﬁutsumme (i f/:;::’ e
— ;)(</>w _

since A.D.2012

Combustion capacity

7, o)

SETER




e Subject of k§AK 7
@Lengtheni the Iife Iandfll

=1 Ukishima Landfill Site (1 Phase)
Commencement of combined use in 1978
Closed in 2006
Ukishima Landfill Site (2 Phase)

the limitin
40 years

-\Ukishima 2 Phase
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Kawasaki City Basic Plan for Processing
Regular Waste
”(Kawasaki Challenge 3R)

O Basic principle: Aiming to create a sustainable recycling city that is
easy on the global environment.

O Goals of the plan

@ Promoting efforts to reduce waste: Reduce waste produced by 180 grams

per citizen per day.
@ Promoting recycling: 200,000 tons of recycling for the entire city
(35% recycling rate)
@ Reducing incinerated waste: Reduce incinerated waste by 130,000 tons

| O Plan period: Fiscal 2005 to 2015

Desired Direction v
O Lengthening the life of landfills
= Lengthening the remaining life of the final landfill.
O Achieving a structure using three processing centers

= Establishing an effective and efficient waste disposal structure by having three
of the four incineration facilities in operation.

Information and Data for
Preparing the Plan (1)

Understanding the Current Situation of the City

@ Preparation of annual reports and outlines of activities
(every year)
+ Survey on waste composition

Composition of waste brought into incineration facilities is examined.
- Calculation of waste processing costs

Costs for processing waste and recyclables are calculated respectively.
4 Citizen Waste Output Survey (Approximately every five years)

Composition of waste generated in households over one week is
examined, with the cooperation of citizens who are selected randomly.

Development of the basis of the plans, such as for estimating waste output
over the long term.

Information and Data for
Preparing the Plan (2)

Understanding the Situations of the Country
and Other Cities

4 Developments concerning amendments
of laws and enforcement of new laws

4 Situation of other cities

@ Trends in recycling technologies
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Comparison of Waste Composition| ::

Bandung City

= Paper
= Plastics

Glass
mWetal

Kitchen Garbage

mFiber

Pieces of wood, trees
and plants

Rubber and leather

52.0% Ceramic, clay and stone

= Effluent water and other.

Trends in Waste Processing Costs | ::°

Trends in processing costs by type (by processing unit m:‘;\”y.ysn
450 yonig 0

a00 yenny

350 yeniig

300 yoni

250 yeniay

200 yoney

H

150 vonig

100 youri

H

S0yeang

oyenna o0

Main Efforts Based on the Plan

@ Starting a new separated waste
collection system

= Mixed paper = Plastic containers and packaging

@ Changing the number of times regular
waste is collected

Changing from four times a week to two times in stages.

® Subcontracting work to private
vendors

Subcontracting the collection and transport of recyclables.

[@ Improving publicity ]

Using characters, idol groups, lectures (over 1,000), and idea
contests.

The Situation Before and After the Change in the Collection
System in September 2013

Comparison of figures with the previous year, between the period after the change (Sept. 2013
to Aug. 2014) and before the change (Sept. 2012 to Aug. 2013)
@ After the change in the collection system, the amount of regular waste was reduced by
27,314 tons, or approximately 10.2%, compared to the period before the change.

@ In addition to plastic i and ing, for which ion was i
in the entire city, the amount of mixed paper collected also increased drastically.
Together, the amount of recyclables increased by 12,342 tons.

@® The amount of regular waste reduced exceeded the increase of mixed paper and
plastic iners and In total, there was an effect of reducing
waste by 14,972 tons or by approximately 5.6%.

Plastic containers

Regular waste Mixed paper and packaging
270,000 16,000 14,000
g g T 12515t
265,000 14,000 12000 T
20000 N 12,000 10,000
255,000 27,314t +8,617t
10000 ,
0000 s
o 8,000 soo0 | 210

239,486t 6,000
4,000
2,000

4,000
2,000

25,000
Before the change  After the change Before the change  After the change
sent.

Before the change  After the change
ETie e ST ARL S T30 A s

Sept 201210 Aug. 2013
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The System of Three Processing Centers Has Been
Enabled!!

Amount of waste incinerated (Waste from households and businesses)
(10,000 tons)

55

The measure with the highest priority (2015)
Transition to the system of three processing
50 Extend collection of piastic containers \ centers

and packaging to the entire city, and - Establish a sustainable processing system
revise the frequency of regular waste Reduce environmental load (36,000 t-CO,)
collection Wl Increase efficiency of the system for

- Promote reduction and recycling executing activities (Approx. 72 billion yen in
45 ~Reduce environmental load f| the next 40 years)

* Increase efficiency of the system for

executing activities

The measure with the highest priority
t. 2014)

40
37
35
30
2003 2010 2011 2012 2013 2014 2015
Achievement Estimate &

Results of the Plan (1) Status of
Achieving the Goals

Goal 1 Promote reduction of waste
generated

Base fiscal year FY2003 1,308 g
FY2013 1,006 g

Goal 2 Promote recycling
Base fiscal year FY2003 118,000 t
FY2013 154,000 t

Goal 3 Reduce the amount incinerated
Base fiscal year FY2003 501,000 t
FY2013 377,000 t

Results of the Plan (2) Trends in the
Amount of Waste Discharged

s 60 160
“é O0fmmnernnnannn 5
HH n n 3
2 H U 4w 8
g 50 HHHH 3
2 E-E 2
oo 120 g
0
100
30 80
60
20
w0
10
20
O a0 102 1685 1684 1085 160 087 o5 o 2000 2001 2002 2005 2004 2008 208 207 208 2008 2010 701 71z 703
(Fiscal year)
=T o Anoumt seyces - Popuaien

Total amount discharged (the amount recycled plus the amount incinerated) is
decreasing while the population is continuing to increase.

35

(Tons)

Results of the Plan (3) Trends in

the Amount Landfilled

g

80,000
9 2010 2011 2012

2013
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Results of the Plan (4) ;§:3

& Lengthening the life of landfills

When the plan was developed (2004) Another 24 years (2028)

— =

Approx. 10 years have passed (2013) Another 40 vears (2053)

& Renovation of processing
centers

The target figure that will allow the operation of
three centers while one is being renovated is
370,000 tons per year, which is expected to be
achieved,

Development of the New Plan for
Processing Waste

Currently in the process of developing the
Kawasaki City Basic Plan for Processing
Regular Waste, for 2016 onwards over a

period of 10 to 15 years!!

Aiming to create a sustainable oo
recycling city that is easy on the
global environment

Thank you for your attention.

10
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Public nformation Activitis for
Promoting Waste Reduction and Recycling

Toward creating a sustainable
recycling city that is easy on the
global environment!

December 4, 2014 . .
Waste Reduction Section,

Environment Bureau,
Kawasaki City !

Introduction

@ The Transition in Separated Waste Collection

Activities Implemented

1938 The City started waste collection

1977 Started separated waste collection of empty cans
1984 Started separated waste collection of used batteries
1990 “Waste Emergency” declared

1991 Started separated waste collection of empty bottles
1999 Started separated waste collection of PET bottles
2004 Started charging for oversized waste

tivities Implemented

2006 Started a pilot project for separated waste collection of mixed ¢
paper |

Frequency of ordinary waste collection changed from four

days a week to three days a week

Started city-wide separated waste collection of mixed paper

Started separated waste collection of plastic containers and

packaging (Kawasaki Ward, Saiwai Ward, and Nakahara

Ward)

2007

2011

Started city-wide separated waste collection of plastic
containers and packaging

Frequency of ordinary waste collection changed from three
days a week to two days a week

2013

Separated Waste Collection in Kawasaki City

Nine items and eight Frequen_cy of Remarks |
separation categories collection
Ordinary waste Twice a week
Empty cans and PET bottles Once a week
Empty bottles Once a week
Mixed paper Once a week ~ Recyclables ~
Plastic containers and Once a week Recycled as resources
packaging
Used batteries Once a week
Metal goods that are not less than 30
Oversized waste Twice a month | cm and furniture not less than 50 cm in
size, etc.
Metal goods less than 30 cm in size,
Small metal articles Twice a month | umbrellas, and coat hangers made of
wire

* The City does not collect waste from businesses. 4
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Separated Waste Collection in Kawasaki City
An Example of Nakahara Ward

® There are appro. y 42,000 waste points in Kawasaki City.
@ Collection days of the week are set by region to collect the waste efficiently.

wag Name of town Mon. Tue. ] Wed. IThuvs. Fri

@
g

Kamishinjo, Shimokodanaka, Shimoshinjo,
Shinjo, Shinjonaka-cho

- o |
- .G@._@_

=
@ IG@;_

Kamikodanaka, Miyauchi

Kamihirama, Kamimarukosanno-cho, o
2 | Kamimarukohachiman-cho, Kitaya-cho, x
= | Shimonumabe, Tajiri-cho, Nakamaruko -
£ | Kamimarukotenjin-cho, Kosugigoten-cho,
3 jinya-cho, Kosugi-machi, Shi
machi, Shinmarukohigashi, Todorok,
Marukodori |
" Tmaikami-cho, Imainakacmach
Imainishi-machi, Imaiminami-cho, Kariyado,
Kizukiise-cho, Kizukisumiyoshi-cho, Nishikase, | @
Sharacne ee |
da, Idasanmai-cho, Idasugiyama-cho, .
Idanakano-cho, Kizuki, Kizukio-machi, x
Kizukigion-cho

Public Information to Ensure that Rules of
Sorted Disposal Are Followed

@ Disposal of waste is an activity in everyday life and is related to all of the 1.46 million citizens.

@ The City needs to ensure that citizens are informed of the rules of disposal, which are becoming
increasingly complicated

@ The information must spread widely to citizens, although lifestyles are diversifying and also as citizens
are diverse.

@ Toward this end, mul d public activities are
that citizens feel familiar with

using information media

@ In particular, appealing to groups with relatively low awareness, such as one-person households and the

younger generation, is a challenge.

Let us aim to do the “three

Rs.”
Reduce the
Reduce s, generation and
disposal of waste
UFa=2 Try not to generate waste.
Reuse g
Reuse #5ws i
you can still use. Use
Yz=2 them repeatedly.
- Recycle
R l 4. When waste generation is
ECYCle e mmaen: &
waste as much as possible <=
uwTon 10 1 waste into
resources.
\

The Use of a Friendly Character

@ “Kawarun,” the 3R promotion character, was born in March 2013,

@ The design was selected from those submitted by junior high school students in the City, who had
been invited to apply.

@ The name was selected from applications from the public.

® The name combines *Kawa” from Kawasaki and the * 3Rs.”

@ The name incorporates the hope that waste is changed (kawaru) to recyclables, lifestyle changes
(kawaru), and that Kawasaki City changes (kawaru) to a resource recycling city.

Kawasaki 3R Promotion Character Introduction of “Kawarun”

‘abot waste separation.
Favorite phrase: Mottainai (Too good to throw away)
Birthday: March 18

‘The 18th letter n the alphabetis 'R,

Special talent: Remaking of secondhand clothing,

@ Personaliy: Very caring, andin particular, it cannot leave alone anyone who is confused

Features: The three “R" shapes of its ears and the body represent the 3Rs.

‘The omament on the head is an azalea, which is Kawasaki Ciy ciizens' flower.
Places where it appears: It shows up in places like flea markets and Kawasaki Eco
‘Gurashi Mirarkan.

Issuance of "How to Separate and Dispose
of Recyclables and Waste”

® The City issues “How to Separate and Dispose of Recyclables and Waste” to inform citizens of the rules of waste
separation in Kawasaki City.

® The sheet contains information on items to be separated, the days of the week for collection, as well as points to note
when disposing of waste, and an index for reference when one is confuser

® The sheetis placed in public facilities such as ward offices, and is given to those moving into the City, in principle.

@ The sheet is distributed o all households when there is a major change in the rules of disposal, such as a change in the
rules of waste separation.

oMM ~TupEEE s
L B S s o B
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Display Boards Are Set at Waste Collection
Points

@ Waste collection points are managed by the citizens who use them.
@®Boards are set so that collection days of the week for respective waste collection
points are known.

RADLZHORRE

A
Ao
kiR *
ARE
eWE PEEA L
TR [ 52

MagE 2

@[ ISTRBEERAERT T 044(266)5747

Awareness Raising through Events and
Other Opportunities (1)

@ Implementation of awareness raising activities during events such as the Citizens’ Festival.
@ Making use of “Kawarun.”
® Awareness raising of the 3Rs through quoits, garbage separation game, and other games.

Awareness Raising through Events and
Other Opportunities (2)
ON o

‘Consultation on
recycling kitchen waste’
by experienced citizens,

® “Kawasaki junjo komachi #." a local star
group of Kawasaki City, has been designated
as the 3R Promotion Public Information
Ambassador

® Awareness raising of the 3Rs during concerts,
campaigns, and other events

Issuance of the 3R News

® Dissemination of Information on the “3Rs” familiar to citizens, such as on the status
of waste disposal and progress made in recycling
@ Issued about three times a year and circulated by neighborhood associations.
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3R Promotion in Cooperation with Waste
Reduction Advisors

® Cooperation of citizens in the locality is essential to promoting waste oo
reduction, recycling, and environmental beautification of the locality.

® Approximately 1,900 “Waste Reduction Advisors” recommended by
neighborhood associations or residents’ associations work as local
volunteer leaders.

Four Roles of Waste Reduction Advisors

1 Promotion and awareness raising of waste reduction
[Activities concerning kitchen waste recycling, etc.]

2 Advice on practicing recycling activities
[Activities on group ion of

3 Guidance concerning compliance with the ways of disposal
[Activities on manners concerning sorted disposal, etc.]

4 Providing opinions and information on waste administration
[Making rounds in the neighborhood and distributing information materials,
etc]

Promotion of Environmental Education (1)

@ Environmental education for children, who will lead the next generation, is important

@ Children learn about the significance of waste reduction and recycling. They are expected to
put knowledge into practice, which may also spread in their households and other places
around them.

& @ Supplementary reader “Our Lives and Garbage”
LBLET Classes using the supplementary reader “Our Lives and the
" i Garbage" are given as part of social science curriculum for
the fourth grade in elementary school.

-
/3 =
%
# :% @ On-site Garbage School
B Garbage schools are held on-site, using the “skeleton truck” that allows children to
see inside a garbage truck, and applying hands-on learing such as playing the
garbage separation game.

Promotion of Environmental Education (2)

® Development of picture-story
boards

Used in kindergartens and
nursery schools.

Children showing interest in
the garbage truck and
deepening their
understanding.

Briefing for Residents

@ Local activities are effective in promoting waste reduction and recycling

@ Briefings are held for residents’ groups and organizations, condominium residents’
management associations, Parent-Teacher Associations, and other groups.

@ Briefing serves as a venue to explain the rules of waste separation, as well as to exchange
ideas toward solving local issues.

@ Briefing for residents concerning the separation of
plastic containers and packaging, and the change of
collection frequency of ordinary waste to twice a week

@ The City has held 1,300 briefing sessions concerning
these changes.
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Activities Aiming at Improving Manners of Sorted
Disposal

@ In addition to promotion and public information activities, guidance on sorted disposal is
important in promoting the 3Rs,

@ By ensuring waste separation and improving manners of sorted disposal, the environment
around waste collection points will be improved and beautified in addition to making
progress in the 3Rs

"Waste collection points are Improved and
beautified using nets for waste collection

Guidance on disposal s given in
cooperation with local people,
including Reduction Advisors.

Damage caused by crows and other
animals has been reduced.

.5

e BETRELST
AABTNTHGES, AR
RETHTIEELRE,
ARLTHSHLARLTCESL

e v

Awarning label is placed and
collection is put on hold when
| wasteis not separated.

Aiming to create a sustainable
recycling city that is easy on the
global environment

Thank you for your attention.
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