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GDP 2009 4 | 2010 4 | 2011 4% | 2012 4= | 2013 4F | 2014 & | 2015 4 | 2016 4%
4 R) 5, 396 7,551 8, 930 9,179 9, 105 8, 885 8,619 9, 323

(BNZ « & R L) (HEERHBERT)

— AM720 | 2011 4F | 20124F | 20134F | 2014 4F | 2015 4F | 2016 4F | 2017 4
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#a | 2,035.0 | 1,900.2 | 1,825.5 | 1,762.9 | 1,502.8 | 1,444.3 | 1,687. 3
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WA A B g &t
AT AL

[FIFEEE DALPERE ) 22 A3 % — A9 72 AL S, & oD bRk

SUBLRTRER © RFIE TS

HH fpE B FUA—H—
AP RE 200 kg/(8 FEE) 220 kg/(8 FEfH)
PRAEHHE E & | oK 720/ H (8 IFHD) B K 201/ H (8 K]
(&)

RLERE: T #9123 M/kg #15.9 M/kg

flfi k& 1,800 /5 1,200 /5

Ay T i X BAT X (Hi(mm) : g X BAT X {Hi(mm) :
2,000 2,575 X 4,750 1,000 1,800 X 3,600

JLER FTREWD : AR IS
PSP

* BEFEM) O ORI U FEh il 23 a6 Z 2 AR 2
L, FUA—Y—T5weHEERTTREREA - S

JEL T

< JR DI R AR A 10%5(11% Td % DI L,
T A — I 1%L F I ThE,

LAt AT REME

- BRERER A & B D R BUE BN 2 EA D 70, K
I E S TIEZu,
CIEAE O, ERRRTHEE TH Y EEEOH
DAL ATREE T D 72, DT BHOKFRF b
BT 5E,

(g

4B
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2. ¥R - RAIFEXOHE

(1) EX0BK

ARFEED HRYIE, Wangaya iiSLA8 SR O ERBETWALEBERNF 2 [F U A —H— | ITEE
iz, EHLEDIUERICLY | RERERBEFRYWLUHZEZR T 5L L b, TV LEADRE
EIHENC X D BRRESEETT O 2 & Th D, RIS, 2R 2 S & 5 2O Dl 72 ] ik
ZHMEINIER L, FEHRET D20 TR RBFME LR LEEATEZRET O LT
AR 2R BRI DT T N r— 2 &§ 5, HRIFETIL, BE ThHDEREEOHRHE,
==X E L, TR AR5, £DIAT, EIF—2@LT [FUA=Y—] O
IRAAHEEM L, SABRICORT 22 L2 BB L., LUTHIE O ER I R BERR
WCEBKT D2 Z L2 A LT 2,

(2) BifFShHER

R F VA=Y —F AW ERBEEDNEE A LT 52 LItk > T RETORER
b O BiLE S P R S D,

Wangaya HisTHa G IRBERERR BEENIF 2> & OBUEDPET A 1300 UAREE L, ZRORE R, 4%
[EBRBE A A RIE IS 2 5 482mg/m’ T, BEZ BIF TR TH D, Mg C
Ao D BeTnt B 2T 5 JEOERE L OYRBEBIRE 72 b N B O, FRIZMEgs~
DIEENBESINDIRNTH S,

BeAI O B AN REEREEREEZ R T L O TH YD . —RMICAEEWE N ER SN T
WAHEBZENRH D, o, BERAIIREEREOHEN R+ THH I EEZRLTED,
TR D IEELIC L ERBE SR 2 L Qv nBEn b b b, RENS T T
UL, R Y R T D3F% o TOIRRE CRAEAL 3~ Dk, A 3 THdt, O CIE SR
JEBEDGRE LT3, [FU A=Y —] OBEANIZ ) LR ELETDHZENTED
o BERNEEE O BEhHE A FEEE L TRV | MEFERBHLBNATRE L 725 Z & T, RIEFEEY
B R DEYSEEIE U 2 7 KBV RN S D, Fo, BEEIP LRS-, BEENEE OMERHC X
D A FEAEDE ORAEN B AROIRREEE O %K HEE TIHITRETH D, £io, Zhic
0 FRCEERE LOYRPEEIRE 72 D ONCBRFITH L, BEAIH SR OBRBEFE, (@Y
AT E VS TZIEORE L5, S5IT, BERBEAIF 054 & il LI 1/10 THE
ARETH D720, BEHK & Bl B3 5 B AR, BERNK DOHRNT AL 3~
R - MELR AR b WIS S, Ko T, AFEEICLY, AETOF U A—H—D
BHEAMEN MR SN D Z LR L LTI S5,

R 2 EREEYEIEAFEOET L —ANEREIND,

Wangaya JBEIZH1T 5 F U A —V— DB FIEERETT 5 & & b ICRFENDIRE
BRI D LR D, MO m O EREEYE FABROET N — AR RETE D L
b,

B 72BN TEOBEHZ W TIE, #EET OOEM TR, EHAZEZTLICRA, &
EPERR L RROIFREE LN D L5 I OBREZ FTEER RV EAF ICADbETH A X
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VA AL TNV, EAFEELEDOEEN I 2a=r—2a X VERENPD DB RSES
ErtaolEHT L L BICEROENRNEGMR L, HFET NS A2 L3252
L2 XY | Wangaya JRBEIZ 31T 2 il 72 EH HIEZ ML T 5 2 N TELHEEZITND

Fo. BEFOBEEFIT, BREERDNRENIEELS | MbE S 20D, BREHESOHERrE Eﬁfﬂfgﬁﬁ
HEOAHENPKREVRNTH S, —FH, TV A= —ILEERBEADAETH LD
BERRBEENIF & bhis URRFFMEDS m v, BARAYIZIL, Wangaya ﬁjff/ BIRBTDOBERBERIF I X 5
BEFEM MR AT A3 475 kg T HDIZXF L, F U A —H—IT X 5 FEFEW AL BR AT 349
86 [,/ kg ThH D, RFEH,IZKBNT, Hx OEMFET —4 00 @ﬁ@fﬂﬂ’%%ﬁj L. BERbE
HYF QMG & T 5 2 &2k, FU A=V —DBHHBEIRZIZ I TEDL EHEZ
TW5,

BR 3 B T oD [ R BE FE Y 1E LB O E AR DR RN TS,

%mmpﬁlﬁﬁ_btw\%m®%@%ﬁ@%ﬁ%ﬁo F 7=, Wangaya iSRG L
W%%:ﬂbf REROIEI LA RET 5 L30T, EREEDIE, EB - RE, &
A JKAELO—H# D 7 1t 222N TC, ﬁ@#0£é ZEN T E DIKH 2 ENLT DT
MEERHRE, Wik, ~ == 7 W EREEZTT O,

Fio, EFRBEFREMTEI AL, BUROBFHFEICE T2 Y A7 0MEE 5
DL, HORXEFHELEIRL, EIFT—IZBWTRE, #Eimd D&V o AFEDOE
IF—EET D, ZHOOIEEIZE LT, BT o B BEFEE E AL O E A D17
EPTOND Z EDRRE LTRSS,

R 4 EFEO R % O PR B OBEEY LB B O & 5 fitigk . BATRHIR e &~ %
EPMEREN D,

TR VTR OSSR Z 5t g L L, BUROBEED PRI 2R T 5 729
D EZERIRFE~OFRHE R O, BHEDENLEART v Y VEBRGTT 5,

Flo, FIU A=Y =B RO, EFREGEHE AT I T —% B L, Wangaya i L& 9w
Pe~EALT [FY A —%—] OfFTEIF— %%ﬁm“éo I oDOiEE ZE LT, KE5E
DR % D R SRR B CBEEEM L B O & 5 ek . B e &~ R EZBER S
D2 ENEEE LTI SN D,

Q) BEDEMAE - XTI
D FE FIVA—HY—ICLIEREEMNEDE
7) EEB11—1: Wangaya MM EREDEEREYHREINFEELZ [FUA—Y—]| ITESHZ.
EHT S
a) Bt D ReiE - ik
MR T Ca 72 s L%, RESIT~ORFEL— & LT, BEENLA
BEREHR L, A7 3Pl Clg A BB F X OFEARE 2 217V, WANGAYA T SZAR B IR BE~iak
45— M‘:i%ff L7e, X 2-1 12k — N &7Rd, Wk 1IR3 2%
E L, Bl TR ESEELOREEERDO D 2, AV FRUTRIOFRBEMY TH 5
PT. Bahana Adhi Suara $%8% 3 & Ciif L, SERTHE 236 Lz, WmABEED
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Bz, #2-1 12577,

2-1 kLl — b

* 2-1 I A @ O

HAR A RRTT
AR —> A G 3 ——>1 WANGAYA HisZARBIEEE
Wi (B 5 i PR i A B O i A RIEIZBT 57

OF I FRiE O A BIBLOAMLF Ol
O A5
QFHEA
@EL A
O HIFF T

bk~ AEE AR ST AT FEHE T B —3— N FE
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b) R E BT T D FFER AT

AV RRUTICBIT 5 ERBEEYFERFEOFEM L, 2016 4F 1 AICiifT S TEEE
BN D DIERA FEVEFEFEM LR AN & Pt BT D BREE KRS 2015 4F56 5 112 & 0 |
BRI ER OIS CIFRBAI PR E BME R b O L7 > T D, [AIES TiE, BEEFSR
PIERf O FLUE (REDD. M, ) [2Nx., BENTOSRIBETE, IUER EIT4R 25 HENED B
ESNTND, 2L, ZOKESTIHL T THEAFE EH)] OFFfREZHETS L
DTHY , BEANFSAIRG AR A — I —1Zx LT TiEe <, EHE TH DWBEICHF Al D H
BEBEEMTTNDEHDOTH D,

WA BT, FEMT OB AT L QI ER TV, T— 2 2 BEO LT
FFATH G EHEAER T 2 X O HER S TR0, BREOEBR (EGE - RIEREE) <o
FFANIARE L 2o TN D, FEIBEIRICEBWTHT & OFREZX D . Yl EEZ 7 VU
TITHIENMELRD,

BREZFOHOICE L TIE, HPiisR 2RI R D 55 BB B Ty X 2 BE T 5
o ARFEXGHID Wangaya FPEICDOWTIEL, BLEHINOEBEENFR &Y | il LTo
BRBE AT b FEHEE A TH D, AENIBEEF DY T LA AL WHNLE ST & 72 B8,
ZHUCEE U CERBE BN 2 TR A 9 A BT < . BETF ORBEE ARG Ok AT
KIEARETH Y | TROLEFEHMTOREZD S DIZEA L TOFTRFTFATIIAETH
ol

A ~OBATERE TlE, TEEEE iR O O G F B BT & PR X BT 5
BRBEREAT 2015 4F 56 5] KR OBRBERERHI OHE IS, EMMRHER T AE=4 1
VI EREFORREAER U [BREE=2 ) 7 R OVEBHREE (UKL-UPL) | O
BHAT BTN D,

||

!

c) AR IE

Binhes . BOMRPEEE L B 2l L, M T - JFsE T F - @R CH LH%, i L
EEOFHE ZREE Uiz, BRNZRRELINT. NV ET Vo3 — L iNIC®H S Wangaya
TSR A REEOMN T, BUIEOBEENF D) LA 2 L7025, HFECH Tom TF Y A
—H—DOREIZMENR RN E AR LT, REICEL UL, BARTH LT 5%6 & [H
U<, L=y 7 EMREND b7 v 7R 7 L— U ZfETE, AARTOM L& IX
EFRICFIE, TR TRET DI ENTE,

REFEO S B, EETENSRELE TORDBNEM 2-2 17T, /-, REME
\ZBHE L Wangaya JEPe REL Y X & 3R EA A — T &K 2-3 12, RiEXm % X 2-4 (2R T,

=y
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1. FEREFTRR 2. JFRRE

AT

Tk 8. Ak IESE TARIL (I )
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0. i # o T K UL (A FE N M) |10, R UG i - JE i JR_H % D

pals

b - § A o

[ 9-0 HLf T80 5 BB E CORNI (AR 5 E )

BRIEA A=V

2-3  Wangaya JRPFE EL D X LR EA A —

1,400 1. 050 3,500 450

L9

000°S

5%k 2 3 57 3

PR T 7 24 SR S TR

Bz R aE)

2-4 F VU A —H—FREXE
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d) SEFEE S

1)

)

FEEEER L, LT OIE Y Eid 5,

TGRS Wangaya T NCAR G B BEFEY) LR

Wangavya JHEBE DIEHEE
RN BEAER T 284 L, Yt E N EHRT 5, PT.

s Bahana Adhi Suara ASEFZ BT 5 MM A AT 5, LEC

i UC <~ A DS AR EAT O
| % 90kg H

é;i?éﬁﬁ%% Wangaya Jple CHEH : % 64kg, H
JEDIREBED B DFFA « K 26kg, H

F U A —H—DML | 220kg, 8 B (1 H)

Pine
Wangaya JiEpE CULER L T2 [EIRBEEY &1L 90kg,  H TH VY, F
U A —T—DUHERES] 220kg HAE2BET 5 EHE LT 2 HiC 1
IR EE OBE CRIBEZRV L 5 1T 2 2%, EWBEIE 2 A i

Z OAth TEAREATOVNERND S A, VETHOEHERAZITOEH &

60
Flo, REBENIRNODB D D720, BEIEMLELEDOYEINFED & -
7256 220kg,/ HE THISHRETH D,

EEI—2 - AR, BE. &Y. ERORAEZTV. ZMNEESHE#RT S,

RES L ERIZDZY | 2588 B LOZEFESEO PT. Bahana Adhi Suara f+ B IZBEHNIRDL
(E(LRP) 2V 7V o IRESE, R L, Fio, BEHT AHF oW T ARE
ZARRERICIHIE . Fobk LIERR L7z, Zfh, P RI2BIT 56 FEWE ORIE 2 BiH 4T
241 Cd % PT. SUCOFINDO IZZE5E L 3EHE L7z, /oM e B X, IRERBEEAE P ATE O 1995
B9 SREEEEITRES 3 [aRA ERIEY O LI 2 BAe9Z4: ) 12815
BEAMFHE D 2 JEHEIC RO 12 THE T, 13V C A, EERE, TR bEEE, 7 o fbkFHE
. LIRS, ALK, RILKE (RF V), BFE B RITLA, 7a b ), KR,
A2V TL BHELRSTWD, 2B, ANICBIT2HEHE R OEEEIX, X1 4%
VioEbRE, EEBEEMICIRE LTSI TH S TEEEE ) O OfERA EM:FEFEY) LB
Fffi & Fle X ICBIT 2 BREERES 5 56 75 2015 | LHEALTWD,

EB -3 BE. AR, M. B, W%, BT ORREGL. RITOEAYEHRT
2.

Aok & 57e B BIEOWRE - I/ D TEAE L. AR LB 2 L1,
ETo, KIROKERT G, MEHR 72 EA UKHIE Lz, MEHE AACHEH ., 4Tl
EHFIT B8, BT IMOTESEEECH D%, BEITHIE L, M TIoo
T, A 27 TR EOERORE A, BEOYE L LR BRI L, BTICoNT
VR & SO MR B T A~ — A il £ 2 AT > T2, BUBO B AR E 2, &
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I)

B, ML, JERIC KA AN K D BB LT RS RO G 2 B H L, B A &
MR L7,

Iz, TEFRER D O OfERA F BT & Tl X ICBET 2 RERES &
56 5 2015 | ([ZBIT HMEIIEEEL OBED-D, MiZ2AE Un IZHERT 5 & & bic, BVE
R NA T T N—ZiRE LT,

FEH 14 BATLIERZEVORE. RAEEREDE - EORLKETTL. ERLEOESH
ZHERRT 5,

FEZE DR BEHIK OYRAEZ PT Bahana Adhi Suara [CESIICEERSE, Bl
THHA IS, ERIZBIT2EEMEL b~ AEIFFEATIC TR L, A 3P LR 2
ERULTH 2T, Wangaya JiBePdfREIc7 4 — KXo 7 LTz,

@ FEH? EEREEVELILEDETILTI—ADEE
7) EH2-1  REHGOEANEEZRFESE L6, REHIORILBEENGERFEFE
AEZLHITREIT S,
FEFTEDRRGEIZ DWW TIL, EHRE, [REER EOFERIC LD THERE - Hdh - AT F oA
oo, VERBME ). TERBEIGUL R REy ). THEANKEsEy ) FoB M2l L, BERRF & g
L7 B HERG R 2 M8 LT,
FAEFAE TR IE R CIE, BEAId 2 ERBEIEMIL. b6 DZFE55 b & 90kg/
A (Wangaya ke & OPEHE 63. 73 ke/ B | e & 3217 A L EWRBEFEY =1 26. 63
ke/H) Thol, ZTOREETFT VA —H—|Z@EXHx, BRI L8545, £ 245 5/
FOBEMABPHRCTELMEThH o7, £ 2-212, BERIF LT U A —F— OB
ZRT, B, FU A=Y —OBERIENL 220kg/ H TH Y. RANBSHDH b, 5%
BEFEW AR B3 I L 72358 RS ATRE T d 5,
Fo2 PRI L 7Y A—H—) Oo&FMAEE (BA: M) XEEFEMaoBE
) A#EM ) N
PR IEH pr—— P Pist | fii
1| A% (1 A 18, 500) 37, 000 18, 500 A 18,500 BEGRIFIT 2 4 B
2 | MERF « EBSL - AvTPvaEE | 122,000 15, 000 A 107,000 PR SR E
3| R 60, 000 7, 350 A\ 52,650 TR SR
4| BRESIE et 1, 750 1, 750 0 e
5| BERNIK ALy Z5E8 | 32, 500 3, 250 A 29,250 }X%iéﬁw%ﬁm@
1/10 D2
A AFt 253, 250 45, 850 /A 207, 400
£ BEH 3,039,000 | 550, 200 A\ 2,488,800

X FRICBIT DAL — MI, 2EEE LT 1 H=100Rp ZHWTWAA, 2017 4 10 J BF 5 ToO JICA
Wed L— R TIX 1 M=118. 79Rp (1 Rp=0.008418 [) & 72-» T\ 5,

BERR ALY ZFEE T HONWT, A » FRUTEIZRE W TS ERBEEMBENIK (A
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EVEFEIEY)) O )7 i EALSY
IV & B AV 3 D B NES IS LTZF

e

MDET arv MEEICH D1FD,
BERRIIC L A BEENL, BEEYRAED 1/10 FBREDIKBAETHDL EAHALNDT-D
IZ X D ked 7=V OEAEAL Sy AT 120 FI/kefREETH 5,

SEREI

FONERH RO b TR |

ZHUTEEE Y ¥ UM AR I —
i & 7o T D (PRALBE R X Y+ U
ITESRES OB EET D).

90 ke/H X30 H (12°H) XJWER1/10+H 04 E 32,500 =120 M

Z OEIIIE, BT T R - E ik = 2 P B EEN TR Y | Wangaya ke
ZOBMEZSIL DT, EREFEDEZWR D A v RV T RFORE - EfRFEETH D

PT.PRIA & L <%, PT. Triata Mulia Indonesia T& 5,
B, FEREICBWTIETF U A——DBEAEH (FIHKRE) 28D 0w,

e (BURER) Z2ED7ilE TR 2-3 0@y TH D,

Beml L — FTI% 1 [=118. 79Rp (1 Rp=0.008418 [1]) & 72T 5,

ERET— IR EREDORERTH Y | 2014 FEOEMETH 5, Al
[EWE R D> b OfERA EVEFREIEY LN & Tt X I 2 BRERES
2015 45 56 | Tl [EEBEIEWREENF O FLUEN Bk L, Wangaya JRBEIZRERRF Tl

WZhEAT S ATz

IR BEFEMBEAVLEE Z ke T & R WRBINA & 7> T D,

EaN
TV,

X E S D Wangaya JAPElZ
R~ 2 BRBE K4 2015 4255 56 =) |

BRAHNZEBL.,

fivi ORI IEAMNRIEIC LD 7 VT LTED,

20

% 2-3 WUMEH 2 &= EH (B FM)
) H# M (M) .
R H H - Y. 7R {5
Bt (U {E 2N E ) 78, 350 166, 650 88, 300
N (1A 18, 500) 37, 000 18, 500 A 18,500 PR O 1
2 24 I
3| MERF - AL - AT AR 122, 000 15,000 | A 107,000 | 8 FAE1E
B 60, 000 7,350 A\ 52,650 | B
5 | BREEIH YLt R # 1, 750 1, 750 0| MIE%E
BERNIK Fe i ALy 25 32, 500 3, 250 A 29,250 %%iiﬁ%ﬁ
D 1/10 D2
H &Ff 331, 600 212,500 | A 119,100
£ BRE 3,979,200 | 2,550,000 | A 1,429,200
X MRS BRI 5 4 (HADIEMIAER) , 7V A—H—I3 10 F T
¥ ERICBIFDRIAEEL— MI. BEME LT M=100Rp ZH VTV 5 A, 2017 4F 10 A B AT JICA

TR 215 B A AT D BEAF T 2018 4= 10 H BiTEMERS
FU A=Y —T, HBED LIV | 2018 4F 11 A \HAFRGE 2 B3 4 T
ZERWT TERFIEEE D D OfERA EIEFEIEW AL IR & Fhi
RS HEEFR A B O TR X 2D TN D, B
Fred AT O FRAT 1 TIPE O  FH AR I O A &

KDY . 2016 H



1)

7)

1)

725 T D, 2018 4F 10 HBUE, T CICFFAIRG 7 B2 RIZA-TED , 2019 FITITHE
HBTELRBELTHD,

FoT, FU A=Y —L BT H5L, BREEYSEL KUY LT DR E L
THZENKVBIEZNMT HZ L 72D, Wangaya WPEDERBEEVIEEEL R ERK
WIS FFET DA OE ML, £ 2-2 1R Lizke Bl 120 [ & 138220 . X0 E%E L
HEAMARE STV D, NY MO EEFRFE~OE 7 U > 712 LhE, £ O HEAmIEHK 150
M~500 /ke TH D, RKIZ 250 &9 5 &, REFTFU OB IFTRAUT L DK 820 /7
M&es,

90 kg/ H X365 H X AL43Hiffi 250 [ =8, 212, 500 [

FoT, FU A=Y =B L HRFDRITHOEE LY RIBISEHOBIRPEFL N
LDHDLHFTE S, L, BEA RO BRI 5H6H I X 2 0P RAf T ke &
DRI AEC D ATRENE S & W 15 5720 ATHE) TITAUE L 7R B U e EORD fL7 IS
L Vb2 X o 7 E s BERNFIRGETZ T T < | AR ATHURICAR S Y 7 FETO
XEOMALDRE, F VA=Y —OHAFTHEREIZ SR DA EHET LT,

EEN 22 BRAFEEERICE L., MEPD0ERATIEHAGEL, BEEEDREEEEL T
AEE R Y B Z EEEICEDLE IR TIHERRAZRLIAROBE - hRIIA X%
HT B,
EEENOMBERELR R P +a5l &0, FEEFLEEN/RaIa=r—v
2 VO ERELH T, EEOEERWEZMR L OO, WAX <A AT & mia il
H U7z, ArREZRFR 0 BIHEREE OE VB TRRBWE T A X~ A X&{T->THEY | filx
X, B OB AR IS BT D S B E SR L ORR B, B BER X o ~DA
¥ RRTTREMFLORE 0 (1 21T o 72,

EES ERREEVEELEQEERGIDEE
FHI—1 FXEOHERVTF ) A—H—DERDI-H. ERERERITEIF—% %
5.

F U A=Y= kDID, EREAGERT I FT—2ARFEPH LRI TN
VBT =il TiT o7z, FEPTHIBREICRT 21 I 7 —i3, SHHOERREE
YO NRIA B E 2. BUROBEBFIECB T2V A7 0EEHA LML, HDH
SEHTELZEE L, EIT—ICBWTRE, Emd DLWVt NEL Lz, ANAER
« BFREOWBEBSAT O TED LRt~ —7 7 4 V THREOHNEZMTET D & &bz, [F)
A= —] NERFEEYORERRICET DLW MmO BN IATND, AT
—BEIC Y Te o TIE, AU F—3— F Th L HAMFHIIC TR L U7 v — ik
TR R. T A= AW R, TS ViR R e Lol &
BCREREL, BREICAS T Ty 2z o7z,

EE 32 FEEEHICT, REHNSOUBZROERRUVT—42 (CRE. BRHEES. HiAl
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7)

1)

)

BEH., BREARDE, BH. KHEES) EEOL-HEBRLER 1 FHICHEY . BEER
VIR EENBREIKRZEER, Micd 5, FRFIC. HEOBRIMEEEEICx LT, &
FHEDEEZTS5DHLLT, ERRREVORE, B, RE. BTA. RUEQ—&F
DFOERIZIDE, I-aTF7IIEFRZETS.

Wangaya MiSZAAEIRPEAEZER (TR L C, REZR OB FIEZIEE S 2 & L2, ERPERE
WAL, AEBE - R, AL JKILBRO—ED 7 1t 2 IHOWT, JE@EI->R2IC Efi T
& DIRG 2N D70, MERHE, Wik, v~ =2 T EREEITo72, BERLE L
T BT A~ 7 ANEIREIZE > THE LT WRIC2 D L OBET D20 ENH
L7z, BEHREIZE o THE LT WILERL~Y =27 V0H ) e FanlmER L, 1ER
L7,

FEHA FIUA—Y—DEREDRERVEREEDEH
EE 41 TUNRY—IIFTRRUNYMBEEZRRE LT, EEYHHKREIEEL.
BHBDFELREEZ MR E L CHEREZITS.

F U LR R N U INE IR Z 55 L U C, BUROBEEDPEHR 2R 5 7=
W, BHURO FERFEE AR E L THHIME LT o7, e 7V U 7 ElZH T > TD
THRA Y NA Y NREBREOHD 7 01 —7 v ITBNWTIEL, AV F—"—Thb
B T R OT R — ViR, T oY — Ui bR, 78— L iR
. T VTR R e E O 1 &S T T o T,

EE4-2 . FRAEOHREZEIC, EEYELICREESOBATGELZEETT S,

PR E O R A E 2 T, EOFPE - Mk EOT U A —H—ZEAT L0, &
WO TZFHEBRE 21TV, ZOGEORFENREZOIRAE LA, £, AT
WX, EBE D & OERBEYLFRE S =— X 2N L, I A X~ A AREAMs 5%
OREetE R, BREHI 7 4 — KR 73252 LIk D, BED=— XT3 - - J B
a A N AEED HRF ATV, BAER A B L, =— X0 &Kt o 7= D
B RESE ORI HT-»> T, BT Z—3— FTh 5 M T oW/ 2157

o

;EEN 4-3 : Wangaya T & FERZETILZ —RIC, 8 - 8 - B 0OFNhEERET
HEHIC, BE EREE, ALTFHUREE., HHHERA. OXR MIRLGEEFLSS—
THBNT 5,

ZDfth, BREFEEY X DIERF. EEVEOHHIH, FROUSBOEEFERRE LS
fze FUOA—Y—DERICEIRAEDRLEBNT D,

HEBINATH> B IF—TIX, [FY 2—H%—] ORI % BRICEE L=, BIESITT
NRYEBEF XY —LHiTh b, ZDEMEICIL, Wangaya TN RS IRIE~DBEABZKT LT
WA, BE - - o EBEEME L7 b O R HEFT 5 Z LT X, #BE
BB, AT 2K, FIEASCa A MR EIZHONTHRRI Lz, FEOF
HEBRMO 2 BEECEI T —%2BE L7722 & T, BUROBEOE#RILE . Ok
WIZTFVRA—Y— ] DEHTHDHZ L, HIZZEDBEADERRYA A —T OF %X

22



LT ENTE, KEIFT—FRITY 2> T, AU & —r3— N Th 2 HAFFEAMR
PR LT v — ik, 7o —amdikibR, 73— iR R, 7 o8
—NVHIRER 2R EOR N 2/ TREIRE L, BREICIAS T Ty 2z,
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Jepang Tawarkan Solusi
Pengelolaan Limbah Medis
Kota Denpasar

{4 14September 2016 & POSEALI ® O Komentar

1 Wayan Supartha Putri

PEMERINTAH Jepang melalui JICA (apan Internation!
Cooperation Agency) menawarkan solusi dalam mengatasi

limbah medis teknologi Small
Incinerator “CHIRIMESER".

Hal ini terungkap saat kedatangan perwakilan JICA (japan

Research Institute Co., Ltd, Japan Nus Co., Ltd, dan BPPT
(Badan Pengkajian dan Penerapan Teknolog) di Kantor
Walikota Denpasar, pada Selasa (13/9).

Walikota Denpasar, 18 Rai Dharmawijaya Mantra menyambut
baik diadakannya kerjasama pengelolaan sampah medis
dengan perusahaan dibawah naungan pemerintah Jepang
ini. “sampah medis hasil pembuangan dari rumah sakit
maupun Puskesmas memang jumlahnya tidak banyak.
Namun, limbah jenis ini terdiri dari bekas alat injeksi, darah,
balut serta kertas terkontaminasi ini memiliki kandungan yag
berbahaya apabila tidak ditangani secara serius."ujar Rai
Mantra.

Presiden Thomas Technical Research Institute, Kenji
Fukutomi menjelaskan Small Incinerator ‘CHIRIMESER” yang
telah dioperasikan di Okinawa Jepang. Okinawa juga
mengalami permasalahan sampah terutama sampah dan
limbah laut yang berasal dari wilayah domestik maupun
kiriman dari negara tetangga seperti Tiongkok dan Korea.

Namun sama seperti Bali, Okinawa yang merupakan wilayah
kepulauan, sangat susah untuk mempersiapkan tempat
pembungan akhir sampah karena masalah lahan dan
anggaran. “Small Incinerator ‘CHIRIMESER" merupakan alat
pengelolaan sampah yang meniliki keunggulan diantaranya
kontrol suhu dengan komputer sehingga tidak menghasilkan
material racun seperti dioxin, tidak mengeluarkan asap.
jumlah abunya sedikit dan juga mudah dipasang dan
dioperasikan. Sebagai tahap awal alat ini akan dioperasikan
di RSUD Wangaya Denpasar pada bulan Nopember
mendatang.

Consultant New Business Development Unit, Japan Nus,
Hidenori Ishiguro mengatakan Small Incinerator
‘CHIRIMESER" memiliki kapasitas penanganan sampah
sebanyak 29 Kg sampah per 1 Jam. Setelah uji coba
pemasangan di RSUD Wangaya, berselang 2 tahun kami akan

melanjutkan program ini di seluruh Kabupaten di Bali. Jadi
Kota Denpasar bisa menjadi pelopor bagi program
pengelolaan sampah dan limbah ini,” ujar Ishiguro.
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Verification Survey with the Private Sector for

Disseminating Japanese Technologies

for Compact Environmentally Friendly Incinerators
Thomas Technical Research Institute Co., Ltd. (Okinawa Prefecture)

Impact on the Concerned Development
Issues in Indonesia

Concerned Development Issues in

Indonesia

»  Medical waste problem
(D Improper disposal » Develop an optimal operational system for
@ Load on landfills properly processing medical waste

@ Risk of spreading infectious diseases
Environmental problems due to

» Lighten load on landfills
» Reduce the risk of spreading infectious

r

incineration diseases
0] Air poltution i » Improve environmental problems
@ Impact of incinerators on surrounding » Reduce waste treatment costs
residents and inpatients

Outputs and Outcomes of the Survey

Current status \

»  Although orders are steady, sales remain
domestic and centered in Okinawa

Implemented Activities in the Survey

(Replace the existing incinerator WD

CHIRIMESER and verify its
compatibility with local standards
» Propose a method to properly process Survey Overview

B ?mzn:ﬁﬁol;:ﬁe:e:;:d el »  Creation of a new market by full-scale entry into
S a foreign market and thereby expand
cases C_°“d'“d activities for . dissemination and employment opportunities
disseminating the demonstration » Develop human resource through overseas
results to other medical institutions, expansion efforts
and facilities and communities that »  Disseminate through cooperation with experts

\ have a need for processing waste / . anga 2 and researchersin the waste field j

Figure 1 Project overview

[Target Area)
Denpasar City, Bali Province, Indonesia

Malaysia

West Kalimanar
3, Kalimantan

‘Wangaya Comprehensive
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Kalimantan
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.
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Bali P g % Tenggara
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Figure 2 Target area
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1. Background
(1) Current development issues and needs in the target country

Medical waste in Indonesia is classified as hazardous waste and strict management is
mandated, but there are cases of noncompliance due to the lack of technology and mechanism.
There are dangerous situations in which medical waste such as syringes and transfusions which
should not be discarded are found scattered at intermediate disposal sites, etc.

In 2014, Thomas Technical Research Institute Co., Ltd. (hereafter Thomas) surveyed the
state of medical waste disposal at Wangaya Comprehensive Hospital in Denpasar City, Bali. At
Wangaya Hospital, though an incinerator was used to process medical waste at that time, black
smoke, which indicates incomplete combustion, was continuously emitted. Waste was
transported to and disposed of at landfills in a state where there is a possibility that pathogenic
bacteria have not been exterminated, and there were concerns for risk of infection derived from
the medical waste. Furthermore, as the toxic substances in the smoke (dust and soot
concentrations of the exhaust gas) far exceed environmental standards, there was sufficient
danger of causing health problems, especially respiratory problems, to the surrounding
residents, hospital staff, and patients who are continually exposed to the dust and soot.

Under such circumstances, Thomas received a request from the Denpasar City Landscaping
Office to introduce a compact incinerator, "CHIRIMESER," which is smokeless, capable of
complete combustion, and does not emit hazardous substances, to Wangaya Comprehensive
Hospital for the treatment of medical waste.

In this project, it was decided to conduct a demonstration test on the appropriate treatment
of waste with a small incinerator with the treatment of medical waste in Bali as the initial target.
In addition, the project aims to improve other areas in Indonesia with similar issues after

conducting a study on the feasibility of disseminating the product throughout Indonesia.

(2) Overview of the product and technologies to be provided

The CHIRIMESER is a small incinerator developed by Thomas through industry-academia-
government collaboration (University of the Ryukyus, Okinawa Prefecture Industrial
Technology Center). The incinerator’s features include (1) does not emit smoke, (2) fully
automatic operation, (3) inhibits the emission of toxic substances, and (4) easy installation. By
combining patented technologies such as water spray in the combustion chamber and the air-
curtain effect within the chimney, CHIRIMESER is capable of concurrently treating waste
materials of various composition and suppressing the emission of toxic substances to below

regulatory standards in Japan.
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Name CHIRIMESER TGII-29
Specifications | Dimensions: Width 1,000 mm Depth 1,800 mm x Height 3,600 mm
Weight: Approx. 2.4 t
Grate area: 49 m?
Treating capacity: Mixed garbage Up to 29 kg/h
Charging chute dimensions: 450 mm x 700 mm
Power supply: AC 100 V
Electric capacity: 0.6 kW
Fuel: Kerosene
Fuel consumption: 1-5 L/h
Processable materials: Municipal waste, kitchen waste, Appearance of the
scrap tires, waste plastic, waste wood, etc. TG 11-29
Features The CHIRIMESER is capable of automatically controlling the incinerating

condition such that smoke is not emitted by completely incinerating the
waste regardless of its composition. For operation, after feeding in garbage,
the incineration process controls of ignition — stable combustion —
extinguishing is performed by simply pressing the operation button. Since
incineration is automatically controlled, temperatures required to decompose
dioxins (800-850 °C) are maintained to keep emission levels to 1/50 of the
amount permitted by Japanese regulations. Requirements for installation are:
installation site (25m?), power supply (100 V), fuel (diesel), and water supply

(with standard utility pressure).
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2. Overview
(1) Purpose
We aim to appropriately process the medical waste by deploying the CHIRIMESER, a small
incinerator capable of safe incineration and high environmental integrity, to the comprehensive
hospital in Bali, and demonstrating with the local counterpart an effective and efficient
operational system while also taking into account economic efficiency. At the same time, our
goal is to contribute to resolving Indonesia's medical waste problem by probing the possibility
of deploying CHIRIMESER to other medical institutions through studies and promotional

activities.

(2) Expected results (Activities)

The expected results of this project are as follows.

Outcome 1: By demonstrating the treatment of medical waste using the CHIRIMESER, the
suitability of the proposed product in Indonesia will be verified.

Outcome 2: A model for the proper treatment of medical waste will be proposed.

Outcome 3: An operational system for properly treating medical waste in Indonesia will be
proposed.

Outcome 4: A proposal to disseminate the demonstration results to other medical institutions,
facilities, relevant communities, etc. that have a need for the treatment of waste,

will be prepared.

(3) Implementation method and work schedule
(D Basic policy of the project

The basic policy is not only to introduce the "CHIRIMESER," but also to devise and
implement an appropriate management method. The CHIRIMESER can be operated
autonomously, but the deployment of the equipment alone would limit it to only the
"incineration" part of the overall medical waste treatment process improvement. Medical waste
treatment is a flow of management, charging, incineration, and ash treatment, so safely
performing and optimizing these tasks requires overall improvement of the process rather than
simply installing the equipment.

In order to achieve the above goal, an approach involving the continuous observation of the
composition of the waste and the daily work of workers, coordination through discussion with
workers after conducting the necessary surveys, and provision of the required technical
guidance is indispensable. Concerning incinerator operation, rather than operation focused on
the equipment, it is important to encompass the workers such that the functions of the

equipment are customized for the workers to ensure their safety and to maximize efficiency.
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@ Implementation method

The following activities will be conducted in this project.

Activity 1: Demonstrate the treatment of medical waste using the CHIRIMESER
Verify legal compliance, technical compliance, and operational compliance based
on the result of demonstration operation of the CHIRIMESER.

Activity 2: Develop a model for the proper treatment of medical waste
In order to develop a model case for the treatment of medical waste, aim to
optimize economic efficiency and operation.

Activity 3: Develop an operational system for properly treating medical waste
Provide technical education, training, and seminars to operators in order to
develop an operational system for medical waste treatment.

Activity 4: Devise a plan for the dissemination of the CHIRIMESER and conduct
dissemination activities

In order to formulate a plan to disseminate the CHIRIMESER for business expansion,
investigate the need for the treatment of waste other than medical waste, and examine the

potential for deploying the CHIRIMESER in each waste sector.

(4) Counterpart organization
Agency for the Assessment and Implementation of Technology (BPPT)
Denpasar City

(5) Beneficiaries
Wangaya Comprehensive Hospital

Neighboring residents of Wangaya Hospital

(6) Duration
October 2016 to February 2019
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(7) Implementation system

@ Japan side

+ Thomas Technical Research Institute Co., Ltd.

+ Okinawa Enetech Co., Inc.
+ JAPAN NUS Co., Ltd.

* OISCA International

* PT Bahana Adhi Suara

@) Indonesia side

* Agency for the Assessment and Implementation of Technology (BPPT)
* Mayor of Denpasar

* Denpasar City DKP (Dinas Kebersihan dan Pertamanan)

+ Bali Environment Office

* Denpasar City Environment Office

* Denpasar City Department of Health

* Wangaya Comprehensive Hospital

Guidance and advice

Support

General project support
Report preparation

Okinawa Enetech Co., Ltd

In charge of project

signed MoU

Oversee Project

equipment

Thomas Technical Research Institute Co., Ltd.

Guidance on installation of demonstration

Coardination of
project content

Guidance  Report

Guidance Report

QISCA
Deployment support and
lacal procurement of
parts
Guidance on operational
management

JAPAN NUS Co., Ltd.
Marketing research
Conduction of seminars
and educational activities

University of the Ryukyus

Faculty of Engineering
Prof. Junichiro Tsutsumi

Kyushu University
Department of Urban and
Environmental Engineering
Assaciate Prof.
Hirofumi Nakayama

Figure 3

PT. Bahana Adih Suara
Deployment support and
lacal procurement of
parts
Guidance on operational
management

coardination)

Installation and

deployment
installation and deployment {suport)
Guida
maintenance

Educational activities (Seminar)

Marketing research
Dissemination activities (Seminar)

operativnal managemens an

Counterpart

of Technology (BPPT)
- Advice and support

Agency for the Assessment and Implementation

- Coordination with the relevant ministries

Management Report

Denpasar City (Mayor)
- Management of the relevant
government departments

Guidance Report

Denpasar City DKP

tollabaratiop|

Denpasar City Department of

- Management of related
agencies
- Various coordination

Guidance Report

collaboration|

- i related agencies
- Various coordination

Bali Environment Office

Denpasar City Environment Office

- Emvironmental monitoring
management and evaluation

Guidance Report

Wangaya Comprehensive Hospital
) - Deployment of CHIRIMESER
- Operation of CHIRIMESER

Other medical institutions in Bali Province and various islands in Indonesia
Other facilities which discharge municipal waste

Implementation system
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3. Achievements of the Dissemination and Demonstration Project
(1) Results of each activity
(D Demonstrating the treatment of medical waste using the CHIRIMESER (Activity 1)
Demonstration tests were conducted from December 2016 to November 2017, and it was
confirmed that the CHIRIMESER was in compliance with the local laws and regulations in
Indonesia for various measurement items with the exception of dioxin. It was concluded that
the measurement was practically difficult because there were no institutions in Indonesia
with the capacity to take dioxin measurements. Therefore, as a result of consultation with the
Ministry of the Environment and Forestry on dioxin concentration analysis, it was decided
that measurement would be exempted on the condition that (1) no waste would be accepted

from other hospitals, etc. for treatment and (2) the composition of the waste to be charged is

made clear and thoroughly separated.

Compact incinerator installation Operation
(Wangaya Hospital)

Figure 4 Demonstrating the treatment of medical waste using the CHIRIMESER

@ Develop an operational system for properly treating medical waste (Activity 3)

From 2016 onwards, as a problem even before the operation system, an operation permit
in accordance with the "Minister of Environment and Forestry Regulation number P.56 year
2015 on Technical Guideline and Requirement of Hazardous Health-care Waste Management”
had to be obtained. When obtaining this permit, it is necessary for the hospital, who is the
operator, to be the applicant. In order to deepen the hospital’s understanding, since discussion
between the Ministry of Environment and Forestry, which is the permitting agency, and the
hospital was considered effective, a seminar with the hospital officials, relevant Bali
government agencies, and the Ministry of Environment and Forestry. At the same time, we
set up an opportunity to visit the already installed CHIRIMESER and exchanged views on
items to be noted regarding obtaining a permit.

In order to make for smooth operation, in addition to preparing manuals in local languages,
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notices were posted on the installation site so that the procedure can be confirmed. Also, in
addition to the operators, the staff of the hospital’s Facility Department, etc., were instructed

on operation to promote their understanding of it.

......

Local seminar Incinerator tour
Figure 5 Seminar and incinerator tour

(2) Status of achievement of project objectives

The installation of the "CHIRIMESER," a small incinerator capable of safe incineration and
high environmental integrity, at Wangaya Comprehensive Hospital in Denpasar City, Bali
Province was completed, and its demonstration test began in December 2016. Immediately after
the start of the demonstration, while facing facility problems, solutions were devised as the
problems occurred, and since the spring of 2017, it has continued to operate stably without
serious trouble. As for the effectiveness of waste treatment with the deployment of the
CHIRIMESER, it has been confirmed that problems such as incomplete combustion, black
smoke, and odor which occurred with the existing incinerator have been eliminated. In addition,
due to the repeated operational improvements and cooperation on the operational aspects such
as thorough separation of waste by Wangaya Hospital, a certain degree of economic efficiency
was obtained.

Based on the results of the visit survey to medical institutions other than Wangaya
Comprehensive Hospital and facilities other than hospitals, the said data was used to perform
an economic analysis and to identify the marketing targets for dissemination activities. In
addition, a local sales structure is being built, and sales promotion activities are being conducted.

Also, in December 2016, the first seminar for medical stakeholders was held to discuss and
share with the Ministry of Environment and Forestry, Bali Province, Denpasar City, and
hospital personnel the status of medical waste in Bali and the effectiveness of deploying the
CHIRIMESER to address it.

Regarding acquisition of a permit, it was learned that a new regulatory standard was enacted
after the start of the project, but it took time to understand and comply with these regulations.

The hospital was responsible for acquiring the permit since it’s the operating entity, but the
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project aimed to simplify technical review by acquiring a technical certification indicating that
the technical standard was met. Currently, the hospital has taken initiative and is taking

procedures to obtain permission.

(3) Contribution from the perspective of solving development issues
D Safe treatment of medical waste
Medical waste treatment generally involves waste generation, collection, storage, and
treatment within the hospital, and collection outside the hospital, transportation, and final
disposal by a collection contractor. The CHIRIMESER introduced by this project aimed to
resolve the treatment issues using the technology of safe incineration. In this regard, it has
been able to safely treat the waste which was not possible with the existing incinerator. In
addition, since the waste can now be treated within the hospital, it allows collection, storage,
and other upstream processes to also be performed smoothly within the hospital. In addition,
since sustainable and efficient operation of incinerators requires thorough sorting, it also led
to raising awareness of sorting, etc.
@ Environmental improvement during medical waste treatment
By replacing the incinerator used to treat medical waste with the CHIRIMESER, the
control of temperature and smoke, etc. is possible, and it has significantly reduced the
emission of harmful substances in exhaust gas during incineration as well as suppressed
black smoke and odors contributing to the improvement of the environment of the hospital
and surrounding areas.
(® Economical operation of medical waste treatment
By replacing the existing incinerator with the CHIRIMESER, the treatment cost was
suppressed as the volume reduction ratio was improved; the ash treatment cost was
suppressed; and fuel consumption was greatly reduced. Specifically, the actual unit price of
treatment with the CHIRIMESER is 35.5 yen/kg, compared to 97.2 yen/kg, which is the unit
price of treatment with the existing incinerator. Furthermore, based on the fact that it was not
possible to operate the existing incinerator as it did not meet the specifications of the new
regulations on medical waste incinerators, it can be said that the effectiveness of introducing
the CHIRIMESER has become even higher.

(4) Contribution to local economies and regional revitalization in Japan
(D Expansion of employment and development of new markets
Thomas desires to make full entry into the Southeast Asia market centering on Indonesia,
where waste problems have manifested due to business expansion and the social desire to

improve hygiene is rising.
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Since there is a need to continue outsourcing the manufacture of the core part to
manufacturing companies operating mainly in Okinawa, orders to manufacturers can be
increased and contribute to the expansion of profits for manufacturing companies in Okinawa
through the dissemination of the CHIRIMESER.

In addition, in March 2017, through the JICA "Regional Mass Media Dispatch Program,"
newspaper and television interviews related to the local medical waste issues and the
introduction of CHIRIMESER were conducted and reported by the newspaper companies
and television stations in Okinawa Prefecture.

As aresult, multiple companies and individuals in Okinawa Prefecture expressed that they
were motivated to be engaged in overseas deployment activities. For Thomas Technical
Research Institute, in addition to being able to widely introduce technologies and initiatives,
it was an effort that made a positive impact on many companies considering overseas

deployment.
m |

@ Development of human resources
By initiating efforts to deploy overseas in this project, Thomas aims to develop human
resources to create ideas leading to technological innovation through acquiring experience
that cannot be gained in the Japanese market, as well as to nurture people to be able to
respond to social changes and diverse needs.
@ Strengthen collaboration with local governments and universities
In carrying out this project, Thomas requested cooperation from and received guidance
from Professor Hirofumi Nakayama of Kyushu University Graduate School of Engineering,
Department of Urban and Environmental Engineering and Professor Junichiro Tsutsumi of
the University of the Ryukyus, Faculty of Engineering and aims to strengthen collaboration
by providing information gained from the project.
Thomas also hopes to contribute to future economic and technical exchange between

Okinawa Prefecture and Indonesia by providing information on the results of this project to
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Okinawa Prefecture.

(5) Environmental and social considerations
Evaluations on regional, environmental, and social considerations include mainly matters
concerning the operation of incinerators such as compliance with the air quality emission
standard and appropriate treatment and disposal according to waste regulations.
Measurements for air quality emission standard items were conducted in May 2017 and
September 2018, and results satisfying the standard values were obtained. It was confirmed that
the CHIRIMESER has a lower environmental load than the existing incinerator, so the impact

on the surrounding environment is also smaller than before the project started.

(6) Ongoing autonomous activities of the government agencies of the target country after the
project

Start with the deployment of the CHIRIMESER for medical waste treatment, which is
currently the target where the strengths of the CHIRIMESER can be most effective, as Phase I
(short-term plan).

In Indonesia, where economic development is remarkable, targets other than medical waste
in which the CHIRIMESER’s strengths can be effective will certainly increase. Currently, the
tourism industry (hotels, etc.) in Bali is one such target which has caught the attention of
Thomas. This is because there are cases where the treatment of marine debris which has drifted
ashore along the coast, which is a tourism resource for the hotels in Bali, are outsourced or
collected independently for fear that the waste would negatively affect the evaluation of the
said hotels. Therefore, for Phase II (mid-term plan), Thomas intends to sell incinerators for the
treatment of industrial waste including marine debris from hotels, etc.

For the final phase, Phase III (long-term plan), it is necessary to imagine conditions in
Indonesia after 8 to 10 years. Assuming that steady economic development will continue, it is
expected that the quality of life will be improved by the growth of the middle class. However,
on the other hand, there is concern that the household waste problem will be worse. However,
there is a possibility that new disposal sites will not be established due to land constraints.
Under such circumstances, Thomas is currently studying whether the CHIRIMESER can
function as a “community waste disposal facility.” Thomas’s policy is to expand business so
that it can contribute to resolving the household waste problem by communicating with local

government agencies and coordinating with their waste treatment plans.
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