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@ |mEn ELE+BENESATECH [RULCHONE [BLEOBVNEEASER TS,

N o g sl it B0 BB A B R TR T | B
@ [Read [EERA KGN AAMRR | okantBEHLLTERT AL DL,
@ |£EZH ELEHEDH ETHNE TR REGHEEAERTET,
© |RE+BHE [FLE+RR+HDE BIAMER ERBMEERT S REROEEDLHL,

) RLMBEKE 2 YU TILISRA

FEBRIE I T
FT. H2EFAEICKT DU TR ERERRIZOWT, ITDOT =& &7,
K TNME, Tar Nyl (Tray) iIZB3H, BLE 200kg~300kg DY T L
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Z b OfFR Lo, HEE AL HEAE B IZB HEEICHRT 525, FEERITITR LHEE (EBED ¥
R EMRDTER LTZHEIE) 23 5,

& 18 HEY L TILER

OEEDH QBEY+ETT | QXK&HH @4%d= GORFE+HE
e R 10 831 H 10 5 28 H 10 529 H 10 H 28 H 10 A 29 A
&I 10kg (E)ZZE 15kg it | (E)HERE B 30kg | (JE)FBZE 15ke 3 | (JEE)HEAE B 45kg
H#EAE B 40kg B A 15kg ! 2 A 15kg l
K (Dskg @] | SEE {0kg ! I 10kg
10kg, @ 10kg, @ | -T&ZE 5kg - H#£AE B 40kg “FETE Skg - #EAE B 40kg
15kg) “HEAE A 15kg K&h 10kg “HEAE A 15kg - fR%(46%) 440g
x4 tyh <453 1375%kg | K (D75kg, @ | -4£ET= 1375%kg | - K (@D 8kg, @
X7 vk 10kg, @ 15kg, @ | X7 vk 10kg, @ 8kg, @
15kg) 8kg)
RED FH(10/29) x4 tyh x4 tyk
(FE)HERE A 45kg
!
433 26kgtiE
EY 10kg LRHIA
HRAATHEE
#L., ZLavIz
EEL L)
10/30 AM 10/30 AM 10/30 AM
- LERIZJK 20kg | -HEAE B 30kg A | - EERIZIK 20kg
KRED Mt+3 AED mF3
= AR A 15kg B HEFE A 15kg A
AED StEd
10/31 AM 10/31 AM 10/31 AM 10/31 AM
RER PiRL PiRL PiRL & L+ 8 ¥
20kg INZ% %
I7L—3
10/31 13:00 BA%A | 10/30 10:20 B4 | 10/30 10:20 BALA | 10/30 10:20 BHES | 10/30 10:20 BHtA
>/ (0.475mPa)
XiEE

- AR A EEXE 3ARME. HIEB: BERE 3 AR
- KOAEAME - 2,200 LE T /kg

#£19 BE CGRE. Yo IEL) /F£2EHFAE
=L DEEDH QBEY+ETS | QXsh @Dz ORF+ibHE
10/30 B5&:70cm B :60cm 5&:60cm 5&:65cm
10 B 15¢m:62°C 15cm:47°C 15¢m: 65°C 15cm:43°C
30cm:70°C 30cm:45°C 30cm:70°C 30cm:46°C
45¢m:60°C 45cm: 42°C 45cm:65°C 45cm: 44°C
60cm:53°C 60cm: 60°C 60cm:43°C
10/30 60cm:60.5°C 45cm:55°C 60cm: 64°C 60cm:45°C
17 B§ 30 43
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10/31 15¢m:73°C 15cm:70°C 15¢m:68°C 15cm:60°C
9 B¥ 20 30cm:76°C 30cm:74°C 30cm:74°C 30cm: 64°C
45cm:72°C 45¢m:71°C 45¢m:70°C 45¢m:56°C
60cm: 69°C

11/1 BE<:65cm BE:70cm BE<:63cm B53:62cm BE:58cm

8 I 30 » E:44°C E:75°C E:69°C E:67°C E:63°C

t1:45°C f1:75°C ti:77°C f1:73°C fi:71°C

T:45°C T:65°C T:71°C T:72°C T:71°C

XiwE

BEIEME  F<UELEEMNS 15cm. 30cm. 45cm. 60cm
E(EMS 15cm). FEAF), F(FHMD 5cm)

HAEY > TIVAIE
38 HEAL/ERGERE DORRT-

I7L—v3ay

WIZ, % 3 MIAEICBIT 2HRDOIREREEXL L ORT7 +—v VAW RIZHONT, &
20 T =% &ad, H2BFHERD 1 VAT, ETHITL IBRICHE A, —HEREITE
oIS TnWighol-z, Fo, BERTR->TLEL-TEBY, K7L a Ny 7 OHER
EOMCH L THEC, Koz 372l LT, BEARESELT-DOTREIT- T,

AFERID ., ST NVQWEBEMIZBNT, BEO LN BREZELS, BEORWHEBEOE
RBHEATND Z DD oTe, FEROFEMIIHTZ>TIX, A7V a & LTHEDR
EORMRIELZZ S GATEAKRI ALY | @i OHER 2 @Al & & L TR

WCHET L b EZILND,
# 20 RERIEICLH 3 mFHA
12H2H TR R R

O%EHEE 38°C 39°C 36°C
O FEEY) 42°C 42°C 38°C
@F :AV/N 37°C 36°C 32°C
OL=N 46°C 44°C 40°C
Oz F -+ Wb 39°C 37C 34°C
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12 H 3 H T8 HES 35
O B 37C 38°C 38°C
OEPE 51°C 55°C 51°C
©F 2V 36°C 37°C 36°C
@4 =3 44°C 46°C 45°C
Oz F+ Wb 40°C 44°C 44°C
TR A

HERR AR L BB S IC X 2 BEEME B LOAEENEOR EO R Z R BLEND
NYOEHREE T ERERICE LD D, HEICIE, BALY EBEHEOBHMFEIZF
fTWelEWie, IR AT 2 BEZOBURZ D 2 & T, 4% OHEARRLE I LB /2 TS0,
TaE—arEAL—RITHI T ENTE D, UIFIE, BELBEBOEMENL W0
A LAR— 2Tl Lz, NY QBRSNS L 725,

KIWEDA > RRUTIZIEEEZL HDHB, NV BHLEO—2THY , RL0L0 KLk Rk
DOHETH D KUK LN 5345 LT D 2 EVHIBF L7z,

ZOKIKEOBEEABREIT, VUMY ONENEND L ThHDH, E-EWEA DK
NEDZ IND, AR, #h, ZOMMEERZER LIRETHLZ L, HITkT
JEEHZ L > TN B DS EM 9 721 Tl HEEBIC RN S0 2 LAV L,

29 Lo BEEM 2 UET 2 EWRA VT, S ERIOHEIEOBRIITREITERIENZ & T,
BHES o To THRIZ L > TIIAMHZ RS- b DO Th HHEIRIT, EICREEAS R

ERIRLTSNDBDTH L,

Z ORI E SR R DR D & FRO X D 72K, L ORKG 2 HEIR XA,
ZOEE THBRE O pH OIRNWZ E BTG TLH2HOTH D, MO RkD L~ 77
V\f?f\ﬁ@\%\ﬁ@&@ﬁagf%ﬁ%%ﬂ%%%éﬁéﬁﬁi+“@h?wé
i, ZOMBLHMBECHVEDS, T LTUTEID L, HIBIZ RS OEH, U U,
Y OEFELHIFFTE D, ZOHTH Y UIRIE, KIWKEDORETHDLT VI =T LD
HZXI LT YV U7 VI =T ALl CZOFEERZIT O TR e & 2325, E5.
ﬁ)@ﬁ%iﬁ%’aﬁéné%ﬁ&i0§<iﬁwﬁ%bh&wﬁ\%@%@@%%T

. VEMO BRREEINC S35 Z L RHIFTE B,
k_i%%ﬁﬁmmﬁﬁﬁﬁm%_owfmﬁmkU(iNU%®%WTE%h5i%
BV - HME TH DIMEICRIT D Z L, HETHIRESNDZ, Ok

EEPEETHL W) ZETHY, ZZIHEEZH TS Z L3N L2 60T 51F

MITEBREZHOETHLRVWES XD, OIS, HEARIKY Z R85 R
o EL, HEOBAATEBTLETH D,

B A O B O VBN L HEEORZENZ SV TR, N ) BORBEA TS & i %
PEOBLDOTHDZ D, ORI EERBHOG DR AGHRD ZHEIETLE
W, HEOIEREIIMETO—R 27552 L5 TLEIDEDN, ZIUTEZFEAPETD
KT S22 & D HEMAY 2 B S & 2RI RITF 0 e nb oRH 5,
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LLED KSR 2 5 N Y B EEIC R OR SBEN 2 dEORBTA %Y BR
EIRO DI, RWICHEBIIER OFF & L TELIERL TV b0 e FRIND,

39 RO LHEHAORRT

Al S I

¥, BARNS OJRIERBIC L 2B RERAMNCOWT, T72b b 2 M HRA L5 3
[0 B A O (20184511 A4 H~11 A 30 B), BX O 3 RIEFHE &5 4 BIHFHAE DM
(2013 4> 12 H 8 H~2014 42 A 8 H). # 4 MFHEZOMMIZ OV TIL, EBR A M
BH24~34D LML A > KRR T ANAX v 7 )NEREE O DIZIED & ikl &
LM E FiaoTz, ZHICE Y, 3 BiIC—EOEMMARSREH & EE o B2 LI
Z. BENONVXLMI HANEHE A, BAMNCEENTED L) RS E LTz,
EWIRREE K OVER B IZLL T 0@ v T, B H AN HE Z Wiz i2nTe,

> NAFHAEBROBIMG| & kS 1EE

-HBIEDEELEELRDFZA IV T, 6 BIZ—E, —fRTH 5kg #1R/ AT 5, AFED. Depo
Garuda (ZAER1T) TRIGAIRELRAEICRL, BETH. HLLETIL—VYKR - E - TDih3#
§%®E%ﬂrk$bto

—E (11 APE»L FROA, 6 HIZ—E), LIFTOHE Ziék, WEDS 2, H

K@u%%btomﬂ31H@W%H;Elkﬁé¢ﬁ%ﬁ%ﬂbkﬁﬂwﬁﬁé®fx
AN LZETHETIE, 11 A 2.8 HOMIZF = v 7 #HE L B T, EHGEE - WIE
wEEIToT,

- B0ER - AIERIE  (EEBR. FERNE. BAY. pH, BREBEE. H#RATY, A2 VERE. K
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EkFRRE

> HERE(LSEBR O BIHS | X k& (E¥

- BIZEE IEERE (E2D 15em, HAH, F205 5cm) | HEo®Em S, HEEOEKEE
B OHEROREIRGE (2, B, Zofh)

- JE IR
11/2~8 (1 )i A HlE
11/9~ 3 HIZ 1 (NA AT AF— 2L —FEID)

3—3 BREHEORE
3—3— 1HHET D FEHE LA, DAY

FEOHEREIL, 50 b HOBFK I HAENIT DA A HATZ e 10 b/
HOERKZ 2 a2 0B Wb > 2 —5 Dok & 720 58100 b OFHK T A xiL
HIH5H0E32%, 100 b/ HOGHI L, 7 o3P —Hind TPA ITIRA SN D —
KR EENDI A HDIRIT OB E L 2D,

NAFHAT T2 MZONT, Rl A SO TRERES %2 5 DI EM T AR5
REIIA T T U AaA N E O BRT D L ERBEL EA2RET S Z & TR oBEMEN
M ETHZENHAOERIZEBNTHHERIN TS, TDOZENDAY O T A
EEBL 50 h L EEBEMNDIREO I NI T U M ERE L, 72, BARENICZT 30~
50 N S HOEEDT T v NERFEBENIEERHDHZ 00, A NOFRZMEEITITD
T ENTE,

INA FTTAFEATEEIZOWTIE, 50 b/ HE—FEICBETEX 23 % 1 FBEAT A7
FCIER L, e B R BIMYE - RIS L A SR S Wik 2 — o T O FHU AR S E A
HZET, AEES0 by S HEMNETE 54— THHEETH D,

HEALFERX I DWW T, BEfFO, ARSCEROEHIER CA LT 53 RA M
—HUBTAHILEBEL, 10 FURBREZLITE 2HBEO L O A BERICOBRRET D,
BEfFD 2 U ARA M2 — Tl SN 5 BEECT ER B R OHEIE O HIFMEHR S T b
D, BEECEISTHRIALES L TR T HZ & T, WBARERZ AV 74—tk
FTHZEMTED,

WA FITAT T o b EHEREA MR G AR D M E I DWW T, i E DKP 722 b O fi
ER AR Z 52, @R E TR C B O CHHRD R Mz 5,

AR E LCiE, A A H2ADFEENA (FBERBERES) : 150kW, &AM - £ 10 5,/
kWh) . HEIEARFEIA CREEMFS : 5 M kg) . WIEARFEA GREME : 1M kg) . 7«
w77 4 — (DKP OMEEIMIHE - 1.0 H,kg) N"EZXOND, XHELTIE, A
Tty (B v 764, BARNERE1L), 2—T 4 VT 1 —8, AT TR W
MERE, SKHWEF], BN, —REHESC, HAICLVRIFEDLIEE L RFIL, 2
KELTRFTHEELERTEXIRAETH D,

BB, NAFTANZHONWT, BHZICKRTET 22 & bRAAE L7, SFITEENRALIZ
ERICChHolz, LFORETIE, HEMICTEENAOALEZETTL08, HADORIEEIT
STEGAETH, WEUIRABEORR E 725, LEOFEEET VOREKMZ, REIZTRT,
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EEETIL(100FA0E)

{®~@ A
FlK N E

<XTUTIL
AoV E

A

Hifi#EUR

10%

B

<

ZE

T < 70%
)

n

28 :>
B

]

=

20%

EYkE

I
L4
~—

\’/

A 4

(B&H3IT)

FRFREOEBRA=AH#_H+DODFOIIVI I

HA
+ Favery |
BEHR T &ICHEAR J4—:1M/kg
ISEL- AT # 1z
ZUNE AR IURRLT || BREOR 5
(B 10M X 58 o Ll oz~ooe || smieicl )
DKPAEIR LT a)%%ﬂ;) BT HE | | QTS D
‘ S oot 8 R1E "l
EHE 7'y £
ANk RL#AE N— -
/ 2ZE— | #mEmE PRE
REHA + (5M/kg) @
(585
E PakolesZ)
IP
ul g
K = - v
2 T grre=em THE
ot g RESEL | | [ VOEHER REET1- A fi
= c BROGWHMSELN L, +iEa BiEIEY I
= FER{RER)
D . EAEL @ o HEEEME. IR %
AS e E0OML Ml
S * HROK
- RO BOHEM +t
I NG —/
BEE
RIEE
HzZ +| TavELY
T14—:1M/kg B
5 HREFR LS D INAAHRIE - H*
RRAMRR HEHIEAD o Towz |\ Aeldim Xk T
BHRTIEINE > Flb= *
BHITEH (s0k/B) A S )= )
PEE g FEE (FT5E:PLN) T
L & AR SEEURA(FIT) E
-#910M /kwh D
HETHHLR o %
GHG A% HZ) HAGE —>f R =
HELE BRI R )
AR OAD A
A )
> H{L iR —> AR RS
+ (1M/kg) @

40 FHEET VN
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3 — 3 — 2 R E &AL E

7 2112, DL EDOEMToORERE G RINGT A 1 FR OIS TR7, Bigl ZFifFzEss
# 1,500 FH/ L, 1A CTERFETH DN, BROKETIREEOREEIIFR LV
o T,

7272 L. HEAE LSO A 2 38 e DR BT H AR BT 2B 2B L TE L . &5
7R GRAERA L TWA Z 2R L THEL,

# 21 MR E & ARG
BEEYINEE100t/H, WEE1M/kg NAFH R TS50, HIBHEF10tx5 B FH
BEFE BEBEBRUVHESE
I | a EEEGHEIE{LHERS50t/H) 10t/ B X 5hFF @45,000FM x5 225,000
b. BEE (AL FHEMEES50t/H) 500,000
c. BRBIERERUMHE 0%
d EHE® L Datb—c 725,000
O0|a A DO~@n &t 93,951
DAFUHRFEEFTREIA FEXKEE:(150kW X 24h x 365 H) x 90% X #1101 /kWh 11,826
QA5 FEHEABIRA FREE1 M /ke 18,250
QB FBRFTANA 10t X 5,000/ x 365 X 30% X 517 27,375
@EITIWBEIRA LIRS 100t x 3650 X 1 (FH/t) 36,500
b. X DO~ && 79,000
O1—F1)T1—& BB KEL BB 3,000
64 (A, B, BB TSUMNAR) + EEE
QOAHGE 14224 B M/ ETRE (thDR5 ERET8E 5,000
EEEI00FM/E
@FALNEF g,ﬁﬁ?ﬁﬁéérﬁiuz%ﬂamn 15ERETHLDER 56,000
O—iEEE AEBD10%EEE 500
c. FiBIENFIE LiEDa—b 14,951

BRESFMCOWTIIAT UL, T30 40 AREIZ L D7 EMIIL. PLN (2 X 5 FIT

ik <) 10 M kWh (1,050 L7 /kWh) Th o, KA, PLN 25 O B EME
(1,100 L E7/kWh) L0 b2y, HEARARGEOABEME 5 F/kg 1X, Pak Oles ~O 7V
YLD ARy 7 BT LT HEIEZ: 51X, Pak Oles 73 500 V&7 kg (£ 5 M/kg) T
BOVWIRL2EENSH DL EF 5 TND Z LIS <, £ B DWW T, Pak Oles <° Biotek
~NOET VU ITNBIRENHFRTHDLZ b, ZOLIRE Lo T2,

TA BT T 4= OoNTIE, AV RRY T OO (Vv g, AT73F) &
A% FEITZOICHREL T kg & LT,

728, PLN ~Ob 7 U 72k, FIT O I L COREBEARIEAREOR EITEN
EWVWH ZEThHoT, HAET X —FHZET, 10MW LI FOH4 1% PLN 2B WEY  10MW
LLEDOBZEIIAFLE 725, EER~OBEHREMITFEENAHET L2 LICR>T0D, L
L. ZHOHIECHA BT R X —IE 7 EOFIREOMR 72 ICHRT 5 7 e Y
=7 MZBLTIZ,PLN 28 CSR 2Bl bl&% T A X — AR HRERGE L H 5,
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3—3—3REETILDORE

FRORELY, A%EEREM M ELEHBEIET5100F,. ROX I RIBEEIT- T
W ZERBEZLND,

EFTE, T T T —ORELTHDL, N BIXEBBDLHTHY | BOREER
EOBEIIEEETDHV X —VIIRENVEZIONDLIEND, TA v T T 40— %
DKP |ZfE EIF L T2 22 TH D, BlxiEA v KRR T Oy RUHTIABEARE
DT 4 v T 7 4—I2 3 kg UL EEZL>THDOIZfiV, 3 Hikg ERET D, /X K
VT, B OREFERICE D, ZL< oMb, BUFIIZnEELS ATE
D, FL<EAIND ZABEAFEMR TlE, £ 3.75 M/kg OEBEOT 4 v B T 7 41—
NREEND RIALTHD, 5%, NOEIIZ LD TPA OIEEMTEFEE Y . THDRAKM
SIMAFEEI /2D X ) 72 FREIT, EBRBUEHCTH LNV ICBW IR SNV DO TH
BDo TA VST T 4 —FEEIZT DML, RARETIEARWEE XD,

#£22 HHOZHWEFEEET 4T T 418

BHA(ZEE) TAYELT 74—
éﬁ///\j}_ﬂi—j?é?;-) CHEE(TURETAILAHR) | 1000k /BH(Z=T L) 119,000/LE 7 /by
DRI SRR TSR | 2000/ BIEBOERTH) | 15 oot Th
(’égl'“l_)/ i CHRBIHNRE) 700k /B (— 1 H) 375,000 /LE7 [k
B4+ Nvash JURRR 1000~/ B (— 2= #) 16,000 )ilt'“;"/ﬂj)
fh[E - 3 = (Nangong) T aVRR 1000k>/B(— iR Z#) (154'000}%/?:59//{1;/)

RIZ, T4 v E T 7 4 —DEETPELWEAE, ZAMES FKLER EDa R k
BAN—FT DI OMGERER A, FIZIZAEGRZREZHREL TRYT H EDOMENE
2 HNDH, BINRICHKT 2 ZHAL TAKROPHEIZDRNOTH Y | AN BOFHH 725
BEWVW) B THIUE, ZOXIRABBMNRLOERT Z LRETEI/BH A,
R Y IZITAERT 300 5 AFOAMEAGHZE 238 0 19, 1 A 100 FAE Y o 157 B R 2 U35
LT, 3 EMEDMIREMRT D LN TE S, B, AFEOEROT-DIZITEKRT
FDIRENL M E 720 . T 23— LTI T O S B O RFHERF IS 0D 2 2 M
HRRAET S, HiIRiZ, DKP ~0 b 7 U > 71 & 0 LR IR 0.87 A/kg, £72V
PA 7N TEIRN TR EERMICTIES 5259 0.5 H/kg TREILLTEBY, Zhbic LY
BRAPEAET D L LD, BERE I AEASNITFE O Z ETHY . 2 X MIR
THHETIERWEDZ LN, ZNbE2 I NN—F570I10 LRLOKRBR AT — L b NE &

18 NTT 5 — & fEHFZEATIC CHERL
19 4L RRUTIREBES VAT T ) I
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RHETHA A9,

— 05, WA EZMZ D702, SA AT AT T 2 b EHEE iR AR IS OV T,
HALRVLETH D, ZiE, S%ORET —LOMETIIH D0, K 7Z 0 &b
BED LD G, MG A A HAREEEE 1 IOV A MIEEIERET D L5 s
—UERBEHATUL, KIERa AN T AIAETH L EHZEZXTND,

IR, 1. FI#EE0 B LEMED X —7 > MIEOER L, 2. T4 v BT
TA—DRELERE LT 7 U EER L (F23), T o /3— LA v K3V T BT
WZiE, BARYA RELTL. 2RHT20T, BHITE 2. 220 TOHFKEZEZTIL
WEWHIRREEITH TETH D,

ZOWEITIE, BISIRTFIZEK 9,800 HH L, ) T HETEEREINTELZ L1,
RIBIZFEREMED M 2T 5,

FPNE, oY = EFHEENRHD [FMS LT, A% M ey hEEREE
WL CEDOREMEEZRBEL THE 0,

%23 BEEL T BIRRIEE ORI R A

BEEMNESI100t/H. REEIM / kg /NAFAHR TS5 50t, HIBHEF10t x5 B FH
BEEE BREERUHESE
I |a EBEHECGEELHE50t/H) 10t/ H x54FF @45,000FMH x5 225,000
b. ERE (AU REEMES0/H)  |FoHzYDA=+)LOX8000FH 400,000
c. BREERMERVMHE 0%
d EHEEXE EEEDath-c 625,000
I|a IRA D~@n&EE 166,951
DARUH ZAFEEFTEEIRA FEREE:(150kW x 24h x 3658) x 90% X $910M/kWh 11,826
QAR FEEETRABALA RAE1H/ kg 18,250
QREHZERFTIRA 10t X 5,000 x 365 X 30% X 51FF 27,375
@ETIWEIIA AIBH S 100t x 3650 x 3(FF/t) 109,500
b. X D~On & 69,300
Oa—T4)T1—& PR KES BB 3,000
64 (A, Bk, BiR. ISUMRE) + EEE
QA& 14245 M/ FTHE (thD M5 S FRBTaE 5,000
EEHI0FA/E
@XLEF g%&ﬁéétﬁﬂmv%UAhJ5&@%?6%@&& 48.300
O—iEEE AEED10%E8E 500
c. FiBIETFIEE EiEDa—b 97,651

KETNZ S BITHET T, BUERME CIIAMEER TIIH DM, Ha g ietEn®s z
bid, Bz, @R=aA MIETLIHEL /U OREHZEY | BRI HTHE
7 EREEH DD DA R T TOREGH = X MIELL BT & T 505 rlRetkns
b%, £, A%, BEAEPFELVREICEW TRV —a 2 FOFA AT R /LF
—~DYT7 NRE R EZZ L E FEEICEET S LR —a X b (HWELY Hifi)
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Kﬁdmfﬁ<7%ﬁﬁ%m

F7o, AHETERRZE 1, N BIZBT 2 EECBWTHBERZIEHT2 2 » K
EFEMCHY, TNEHLEERT DL TAROEERINE W=7 7 Fhm kL A%
HERR DA E ) B3 HdL, IR S E L TWS EEEIND, AEVFEXOHRIZEITD
JUNTEIER L, BEAEICLIIFROMAELTNSZEEEX DD,

THOMEEIZE L TH, BADOBHIGIKRO ZHOMEE KA T TIX 20 H/kg BifkIZ72
STETWD, SNERKRT N2 EHL L MDA E WY BIZRBN T, DAL
fﬁi%@lwzo FJIUTEW I BURANEEE BN TN Z EEEZ LW U ED X 51T,
RS S i%ﬁb%xﬁéioﬁﬁﬁf%b HEEBROE ®mwﬁ$%%ﬂm¢
LT, ORERMICITEELER SRR B LTS, TOEHIZEH, BEENL D a3
v AV IRIFETHA D, %%i%f%#%ﬂéb\ BRE fiﬁlﬁL&)éfo%ﬁ‘B@?‘)\ X, =2
RTF 4 A =15 AHEREICLE > TTE LI FREY R R LR D,
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4% ODA ZBHLIZ L ARRENTI T DR L R
DEEEPAR D EhF

4—1 TRBE - HifFERARBREOEAM
A RRTUTICRBT D, BEFN - S Lo THIERRI L7206 SN HBRMEEEZ LT
ICFE LD D,

#24 A2 FRTT OBIERE L | FEEDNIC L D MIRE

(B o PERHMTIC K DRI

O AL 5 D &R > —ITHD 10% % ED LA HDOK
g 72 K 2

O —TF v F v 70k > ASA T HEEEE WS Y U 2 —
EINZIEYN

OFAEARET RN X —DIERIC L D AbAEE | » A I HAH RO AL AT 2 DOERIC X

HBHeE RO HI Tk % AAEEREFOFI FHEIR

OF = DOHEE > HEAEOHARIC K D AR O HEE

O HERIRRZALBS 1E > AZ T AHEHIHNC XD IR
A I

4—1—1 FERAOSFEOEBE A —T L F B T OEIE~DORRR

A ¥ RATTITEBT 5 BEFEW /3 3 O e b LB O BRI, BURIZ I TRALILS3 85 D
WUBRRE N 22 D — ﬁ_ﬁﬁ%AéhT%D\ﬁﬁwu%kﬁ%ﬁ®@ﬁ%ﬁiiékb
TWAZ EThD,

MZT A FRUTIZBNTIEAR S, RFRE LW T ANOHEMNR RAENATND
ZHUTEE, BB O A OHEH BTN U TS 2 ERTFHEIND,
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The content of this report is a summary of the project formulation survey, which was
commissioned by the Ministry of Foreign Affairs of Japan in the FY 2013 and is carried
out by the consortium (Midori Sangyou Co., Ltd. and NTT Data Institute of

Management Consulting, Inc.). It does not represent the official view of the Ministry of
Foreign Affairs.




I. Confirmation of the current state and the needs of the concerned

development subject in the surveyed country

The problem of domestic waste (which refers to waste from household; the term “waste”
hereafter refers to domestic waste, unless otherwise specified.) in Indonesia, especially in urban
areas, is the most difficult issue to solve for the urban administrative bodies. In Indonesia, in the
process of economic development and urban population growth, the amount of waste is
assumed to increase in urban areas in the future. Even now, the amount of waste exceeds the
processing capacity of the final disposal site (TPA). The reduction of domestic waste is an
urgent issue.

Although the open dumping method had been mainly used in disposing waste, it has been
prohibited under the Waste Management Law in 2008. The Government has a policy to
implement new measures, such as sanitary landfill, by 2013. For example, the city of Denpasar
consigns electric power generation by landfill gas (methane) to the private company, PT
NAVIGAT ORGANIC ENERGY INDONESIA (NOEI). However, they are facing a stalemate
in the sustainable operation system due to insufficient waste separation and reduced price of
CDM (Clean Development Mechanism) credit.

As for the composition of waste at the final disposal site, organic waste accounts for around
70%. How to reduce the organic waste and use it effectively is a task that needs to be addressed.
Valuables, such as plastics and papers, are separated and collected by private collectors and
waste pickers, and sold to wholesalers before being carried to the final disposal site.

The management of domestic waste is the responsibility of local governments in Indonesia.
Each local government has DKP (Dinas Kebersihan dan Pertamanan) in charge of waste
management. While DKP itself performs the cleaning work, it outsources part of the work under
contract with a third party.

The National Mid-term Development Plan (RPJM), which showed the basic policies of
national development in Indonesia over a five-year period from 2010 to 2014, was implemented
in February 2010 as a national policy. In this plan, the specific waste disposal implementation
program, in which the Ministry of the Environment and the Ministry of Public Work play
central roles, was prescribed with 3R (Reduce, Reuse and Recycle) as its theme.

The basic law for waste management in Indonesia is the Waste Management Law of 2008
(N0.18/2000). This law clearly prescribes that waste disposal by the open dumping shall be
prohibited. Specific provisions of this prohibition order are to be prescribed by each local
government. In addition, the law provides that final disposal sites that are operated with the



open dumping method shall be closed by 2013 which is the responsibility of local governments,
as a transitional provision on final disposal sites that are already in existence.

I1. Possibility of utilization of technologies of the proposing company

and prospect for its future business deployment

1. Strength of technologies of Midori Sangyou Co., Ltd. (Composting and biogasification)

Midori Sangyou Co., Ltd., has actual experience in producing compost using food waste,
sales of produced compost, and agricultural production using the compost. In other words, it has
technologies and business experience in all of the following areas: waste collection, production
of compost, and agriculture.

2. Positioning of overseas advance in business deployment of Midori Sangyou

Responding to the prospect of the waste/recycle industry in which the amount of waste is
expected to decrease by 50% in future compared to the current level in Japan, as well as to the
tendency of globalization of resource circulation, Midori Sangyou is oriented toward the
overseas business deployment. In doing so, it focuses on the circulation of waste, aiming at
overseas business deployment in the places where biomass energy could be produced locally for
local consumption in urban areas and organic agriculture may be implemented in rural areas
using compost produced from waste at the same time.

Because of several characteristics in Bali, i.e. an international city that is a source of waste, a
city having a hinterland where people are engaged in agriculture, and the consumption area of
agricultural products and the most concentrated area of the tourism industry in Indonesia, Bali is
considered an ideal business deployment place for Midori Sangyou, which has technologies and
business experience in all of waste recovery, composting and agriculture using compost.

3. Current waste disposal system in Denpasar city

According to the interview with DKP of Denpasar city and other bodies, DKP or private
companies collect waste using trucks under the current domestic waste disposal system in
Denpasar. There is a joint collection and an individual collection at temporary collecting points,
and collection is conducted approximately three times a week. The waste disposal fee of 2,500
rupiah per month, which is paid by every household to DKP, serves as the financial resources of
DKEP. In the case of collection by private companies, each person who takes out waste pays
15,000 rupiah per month to such companies in addition to the disposal fee paid to DKP as the
disposal fee. Private companies sort out waste individually. They collect plastic, cardboard and



old paper to sell. Additionally, waste pickers within a city collect and sell valuables. Large
quantity waste, such as that disposed of by hotels and shopping centers, is collected daily by
private companies based on contract.

In general, Bali where tourism is the main industry takes special care in addressing the
transportation of waste, as a delay of work may result in problems such as bad odor.

The waste that has been collected as mentioned above is transported to the final disposal site
(TPA), after valuables that can be easily selected by private companies and waste pickers have
been removed. The total amount is approximately 300 tons per day within the city of Denpasar.
According to the interview survey with the TPA, the landfill site will become full in 9.6 years.
Private companies pay the disposal fee corresponding to the amount to the TPA when they bring
in waste to the TPA.

The TPA is operated by NOEI based on a consignment from the state of Bali. The state of
Bali and NOEI have had a contract since 2004 and operated the business that aims at “Waste to
Energy” with electric power generation using landfill gas. The land of the TPA is owned by the
national government and NOEI was in charge of constructing and managing buildings and
facilities.

The financial situation of NOEI has worsened due to insufficient separate collection of waste
and a decline of the CDM price. The power generation business has actually faced problems.
Moreover, as the amount of waste may not be reduced with the power generation by landfill gas,
it cannot be sure that the gasification power generation contributes to resolution of the original
problem of waste reduction.

4. Assumed business mechanism

The project proposed by Midori Sangyou intends to reduce the total amount by processing the
waste through biogasification and composting, targeting the organic waste, which accounts for
around 70% of the daily waste of 300 tons transported from Denpasar to the TPA. We have
obtained a prospect for the sale of biogas and compost at the local interview. The specific
consideration of profitability is described later in Chapter 3.

As for the separation of organic waste, DKP of Denpasar plans to implement source
separation and collection by recovery vehicles dedicated to organic waste. It has also obtained
agreement in bringing in the separated organic waste and will be provided with a pilot project
premise when implementing a pilot project under “the Pilot Survey for Disseminating Small and

Medium Enterprises Technologies” in Japanese FY2014.



5. Structure for implementing the assumed project and schedule toward specific
dissemination

The assumed project implementation structure is as follows: a consortium composed mainly
of Midori Sangyo and LMI based in Indonesia, obtains a consignment for operation of the
project from DKP of Denpasar, which is a counterpart in Indonesia.

We hope to roll out a pilot project based on “the Pilot Survey for Disseminating Small and
Medium Enterprises Technologies” in fiscal years 2014 to 2016, closely examine the business
model through a continuous operation, and then achieve commercialization with a target starting
time of fiscal year 2018.

DKEP has a strong commitment to the improvement of waste management, and also has high
expectations for this project. DKP plans to prepare collection vehicles dedicated for organic
waste in order to implement this project. A site for the pilot project assumed to be implemented
in the next fiscal year has already been prepared, as well. Also, they say it is possible to consider
the payment of a tipping fee. These facts are of substantial assistance to this project. In addition,
it is difficult for the recycle project we assume to contribute to the fundamental resolution of the
waste problem, unless we build a cooperation that expands to agriculture. Therefore, we have
shared with local bodies the policy to build a cooperation structure with the Agricultural Bureau
and colleges in addition to DKP.

I11. Local compatibility verification activities (proof/pilot survey)
including introduction, trial use or various tests of products and
technologies

1. Overview of proving test of biogasification/composting technology

A biogasification proving test was conducted which was aimed at collecting methane gas in
the process of anaerobic fermentation of organic waste processing to utilize it as an energy
source. In this survey, we conducted a biogas generation experiment with locally sourced
low-cost equipment, using a 520-liter polyethylene tank for methane fermentation and a
350-liter polyethylene tank for gas storage, in order to examine the best method for gasification
using local organic waste.

We obtained cattle feces from a cattle farmer, which were used as the fermentation seed
sludge. We put the fermentation seed sludge in the methane fermentation tank with water and
added raw garbage that was provided by the city of Denpasar. There was almost no need of
energy for gas production, as we stirred raw garbage by hand.



In the composting proving test, we made five types of compost samples to see what kind of
compost may be generated using local materials. Compost was completed within approximately
three months of aeration, fermentation while sprinkling with water, stirring by hand and
monitoring of certain parameters once every three days. The compost samples were formed with
the application of the technical expertise of Midori Sangyou, blending 500kg to 1 ton of organic
waste provided by the government of Denpasar, fallen leaves, marine products, rice bran, urea
and sugar.

2. Results of proving test of biogasification/composting technology

The result of the biogasification proving test shows that 54 liters of biogas were generated
from the total raw garbage input of 15.6kg-wet (wet weight) that was conducted three times in
total over approximately two months. Considering the lower generation efficiency in the first
half of the test period, which was a period for adjustment, we paid attention to the one-month
period after the third garbage input in December. In this period, the amount of biogas generation
per unit of garbage input was 6.0 liter/kg-wet. The concentration of methane gas at that time
was 32%.

Although the amount was around one tenth that of the typical amount of biogas generation in
each of the three input tests, we deem this value to be appropriate considering the fermentation
temperature condition. It was difficult to estimate the maximum amount of biogas generation
from raw garbage input, as we used the experiment equipment under an unheated condition.
However, we made good progress in the methane fermentation of organic waste, and it was
proved that there was no problem in the biogasification of organic waste. In order to make it a
formal project and construct a biogasification plant with organic waste, we need to further
examine the characteristics of organic waste in detail (component, moisture content, heat
quantity, confirmation of inappropriate ingredient, etc.).

The composting test result shows that we could generate high-quality compost thanks to the
high nitrogen content of the fallen leaves we used. While it didn’t reach a complete fermentation
state because of the limited test period, it was proved that their fermentation technology had
sufficient appropriateness when local materials such as organic waste were used. In
commercialization, it was proved that we need not input sub-material such as chaff.

3. Study of profitability

According to the assumed scale of the project, 100 tons of organic waste can be processed in
total with the construction of 50-ton biogasification plant at one location and 10-ton composting
facilities at five locations. The processing amount is half the amount of organic waste
contained in domestic waste that is brought in by the TPA from the city of Denpasar.



As for the biogas plant, one large-scale intensive facility will be installed to improve the
efficiency of biogas generation and electric power generation. As for the composting facility,
assuming the improvement of existing compost centers where fallen leaves in parks and on the
roads are processed, facilities with a processing capacity of around 10 tons will be installed at
several locations.

Regarding the initial cost, the land is provided by DKP at no cost, and savings on the cost for
facility construction will be procured as much as possible so that the cost is low even for the
local standards.

Possible sources of revenue include profits from the sale of biogas electric power (assumed
power generation capacity: 150kW, selling price of electric power: approximately 10 yen/kWh),
revenue from the sale of compost (assumed price: 5 yen/kg), and tipping fee (assumed price: 1.2
yen/kg). Expenses include labor cost (six local staff members and one Japanese manager),
utility cost, maintenance cost, depreciation cost, paid interest, tax and dues, general
management expense and in some cases the by-product processing cost. Considering these
expenses, the estimation of the prospective profit shows that we will be able to implement the
project at a profit as a whole.

IV. Development effect in subject country as a result of formulating an

ODA project and effect on business deployment of proposing company

1. Consistency between biogasification/composting technology and development subject
and development effect

The contribution of promoting this project to the development subject is a reduction in the
amount of waste to be brought into the final disposal site. By providing solutions such as
biogasification and composting for organic waste, which accounts for about 70% of the total
waste, the total amount of waste brought into the final disposal site can be reduced significantly.

In addition to the reduction in the amount of waste, multiple development spin-off effects are
expected, including a reduction in the greenhouse gas emission as a result of reduction in
methane gas emission, promotion of organic agriculture through providing compost and liquid
fertilizer, and employment of the informal sector. As mentioned above, the reduction of waste
and related problems have become urgent issues not only for the city of Denpasar, but also for
Indonesia as a whole. Through the development of a locally compatible organic waste disposal
model with composting and biogasification under this project, we can expect various
contributions to the local economy, starting from the city of Denpasar with a view to expanding
to the entire area of Sarbagita (Denpasar city, Kabupaten Badung, Kabupaten Gianyar,



Kabupaten Tabanan).

2. Effect on business deployment of Midori Sangyou through implementation of the ODA
project

For Midori Sangyou, which has technologies and business experience in all areas of waste
collection, compost production and agriculture with compost, it has been proved that Denpasar
is an ideal area for its business deployment in implementing the organic waste disposal project.
While it is not within the scope of this project, we confirmed the great possibility in high-quality
agriculture using compost, as there is a demand that is distinctive to an international resort.

Considering the future business deployment in Southeast Asia including Indonesia, we
suppose the model established in Bali may be deployed laterally. As for the implementation of
the high-quality agriculture using organic fertilizer in other areas in Indonesia, we consider the
fact that we have a contact point with the market of Bali as an advantage.

V. Specific proposal for making it an ODA project

The business model has been proposed based on the business mechanism, profitability and
development effect as mentioned in chapters 2-4, respectively. It includes the construction of a
biogasification plant and composting facilities with the total capacity to process 100 tons of
organic waste. In order to further examine the business model, we aim at conducting “the Pilot
Survey for Disseminating Small and Medium Enterprises Technologies™ in the next phase. The
scope includes waste separation, biogas, compost and agriculture. Although the target scale will be
confined to the city of Denpasar, it is expected that the model of organic waste recycling and the
aspect of sustainable society will be demonstrated in an extensive way where Bali Island and the
whole country of Indonesia would be concerned.

Multiple development effects are expected such as renewable energy creation (biogas) and
promotion of agriculture using compost and liquid fertilizer, in addition to the waste reduction
effect which enables extension of the remaining lifetime of the final disposal sites. It is assumed
that local governments of Indonesia will be obliged to set greenhouse gas reduction targets, to
which this project can make a substantial contribution as well.

The city of Denpasar has already agreed to offer a site for the biogas plant and compost
facilities. Local human resources will be employed with cooperation of DKP and LMI. DKP
staff will be requested to collaborate to be prepared for the future transfer of facilities and
machineries to DKP.

In further phases in future, possibility of projects with grant aid, loan assistance or technical
assistance will be considered.



(Project Formulation Survey)
Republic of Indonesia, Project Formulation Survey on Compost and Biogass from Organic waste
in Denpasar, Bali, Indonesia

SMEs and Counterpart Organization

B Nameof SME: Midori Sangyou Co., Ltd.
B Location of SME: Ichihra City Chiba Pref., Japan
B Survey Site * Counterpart Organization : Denpasar, Indonesia = Denpasar City, DKP

Concerned Development Issues Products and Technologies of SMEs

(>Lack of Final Disposal site for Domestic Waste \ /> Biogasfication \

* The amount of waste exceeds the processing * Create biogas from organic waste. The gas is
capacity of the final disposal site. delivered or utilized for electricity by gas generators.

* Economic developmentand growth in Indonesia * Create liquid fertilizer after the process
increase the amount of domestic waste. » Composting

* Alterative to open dumping method * Decrease the amount of organic waste by

* Treatment of Organic waste which is 70% of composting process to make organic fertilizer.
Domestic waste.

* Organicfertilizer for sustainable agriculture.

Proposed ODA Projects and Expected Impact
» ODA program: “Treatment of 100ton/day of organic waste” (grant or loan)
> Impact1:the amount of disposed waste will be decreased to 30%
> Impact 2: GHG reduction (prevent Methane creation), contribution to organic agriculture (organic fertilizer),
providing renewable energy, improving the image of Bali as international tourist resorts

Future Business Development of SMEs

» Proposal of “Biogasfication and Composting” business to reduce the amount of organic wastel:
»  Outsourcing business from municipality. Obtaining profits by selling biogas/compost 3
aswell as tipping fee from municipality.
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