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Fig. 19-1-1 Total Land Utilization Plan In BSD
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Table 19-1-1 Estimated Population in the BSD Acquired Area

| | 1995 | 2000 | 2005 | 2010 | 2015
BSD Acquired Area _
Housing Unit 10.7 27.5 550 | 950 | 123.0
Average Family Size in _
BSD Acquired Area 4.8 4.5 42 | 40 -4.0
BSD Acquired Area ' _
Population % | 462 123.7 | 2310 | 3800 | 4920
Source: Master Plan of PT.88D ¥unil thousand
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Table 19-2-1  Resideitial Gas Demand ijection

394 m?/y, GLHEH

32 m3fy) é‘ﬁ*”’iﬁj}ﬁ

Area No. Income L evel No of Hou sehold |Gas Demand No/are "
i s e P
- : w..__._l.?_z,aggg’
3F 457,700},
4} '
.5
- 6f
8|5 252
S— 9 i, . 2
10}
il 5 324,400] X
12§ 1,024 403,200]  24.89
13f 7561 21618 - 2217 89,400  24.89
14} 213 0834 e 1,123| 350,100 5246
158 | 2,091] . 652,000 5246
16 A0 - 1,260] __ 495,900]  24.89
17fe asE o 407 “153.000f 5246
18 5» 7 tf % ¢ 7 -’:f j@e%’ ST : A R
{Total  [6,765,015 12, 591 © 5,028,100
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Table 19-2-2  Plot Coverage and Floor Area Ratio

: MP.C(%IMFAR
C!  [Shopping (Regtonal Center) 20 1.5
C2___ |Shopping (Local Center) 80 1.0
C3  [Shopping (Regional Mail) 70 2.5
C4  [Shopping (Support Retail Conimery 80 1.8
Ol  |Office (High-Risc) 20 4,0
|02 {Oftice (Mid-Rise) 70 20
T  \Hotel . 401 25
H Hospital 40 2.5
A Administrative, Institutional 30 1.0

Source: PT. BSD
(7F) MPC. i ERRIE  MFEAR 203 LIRIA

| SPRKCORBORHIN LRI 80%RIE (PT. BSD DAY » 7 ~O¥
T y) THHWE | BREFENSE T LD SR EYUT LD BHA
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Table 19-2-3 ' Commercial Gas Demand Projection
].l-loor area  [Cooking __ Boiler : . Adr conditioning : Tofal gas s#lc:
m2 mih 3y Ton  jodh o |mily RT - lwdh | jmdy |miy
Office 1347,200]  2.921] 2,920,800 0 .0 o] 26517]  9,095] 18,281.621] 21,202,421
Hotel 48,000 166]_ 165,600 sa| 6] e19997 1,218 a1 1,259.700] 2115247
Hospial | . 16000] 23| 23,010 1.2{ Sk} 70848 206 | 220286) 314,174
Shoppirg | 1229440 37%9]398570] . © o - o] 3ss12]  12318] 336240928 42,423,061
[Total 1240640] 6908]6908410] . 65 5191 21,901.9] 5842569

Source: JICA Team
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Table 19-2-4 Total Gas Demand Projection in BSD.

Gas Market Developme  Year 1998 2000 2005] . - 2010 2015 2020
Residential 126,0001 1,121,550] 96,000 -0 Q 0
Commercia}Cooking 921,475} 1,384,531]  305403] 401,674] 113453 0
[ Boiler & A.(§6,747,121[10,305,008| 2,572,326 2.695,734] 3,425,588! 0
Total _ mdly 7,794,596]i2,811,090| 2,973,731] 3,097,408] 3,539041f 0

Cumulative Gas Demar Year - 1998] . 2000 20050 2010 2015 2020
Residential 126,000] 1,800,050] 4,932.100] 5.028.100] 5,028,100] 5.028.100
Commerciaf Cocking 921,473] 2,676,298} 4,273,115] 5,560,620} 6908,411] 6,908,411

Boiler & A.(]6,747 121]17,976,554|32.336,56641,832,709]53,678,016 59,086,595

Total my - 7,794,596122 446 902|413, 544,781 52,421,438165,614,527]71,023,106
Source: JICA Team '

Fig. 19-2-1  Total Gas Demand Projection in BSD

Total Gas Demand Projection in BSD
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" Table 19-3-1  Composition of Coolmg Load

ATypeof Floor - [Capacity of Air Conditioner ‘
Business |Area Centralized [Decentratized  [Total
- 1,000m2 | RT _RT RT ;
Office 1,881 30,000 33500 63,500 :
- |Shopping 2h 405 11,000 3,500 14,500
. |Total o 2,286 “41,000] 37,000] . 78,000

Source: JICA Team .
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Fig. 19-3-1 Scope of District Cooling Area
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: Table 19-3-2  Cases to Be Studied

District Cooling System . ¢ Independent Air Conditioning System . -

Case-A : . Case-d L CCase . DCase
: - Conventional Type " Cogene Type - " Gas‘El2e. Air Con. Type . ke Alr Con Fype
Office | Steam Ahbs. £2,000RT | Gas Turbine ~ 40,000kW " | Abs Chilker 25,$00R:f FlecChller  30,000RT
: ‘Dofler - 394Tomh | SteamAbs  $L00ORT | ~GlIP ©ORT | CENP. U 33300RT

) Eoilcf 334Tonh

EfecChiller - 4,S00RT

i L _ S EmP L 33500RT : _ .
! [Shopping - ' o ' Abs Chiller . 10,500RT - | Blec.Chitkr -11,000RT
s o GHP . iS0oRT | ERP T 3,300RT
EteChiller ~~ S06RT ' f

“OEMP . ¢ . 2,000RT

: Source JICA Team. : o
@) o KR KORBEL 7, O0O0RT T B, HMAZMRLTHHILE L
82, 000RT & L7z,

b, 2y 1“"/’/0")%?&?}&#11“? <1 I tNFERLD & l, #0. akwfm‘l' ¢ 40, oookw YLk,
(20, 000KW X 2 15)

e FSRMAWHI COP=1.2 £ L, 4.8ke/RT DAREHRY Jfﬁfﬁ’?lﬁxﬁlﬂla .

ey ORI M A L C%émxb i‘ﬁ\?:%a) {ng AEY B {a)f;,;meagtg;
LY AN b 3ke/kVh DERAERE D, E{l_f;\ 60Ton X 24y HDALM G H L, ¥ 47-1
394Ton—60Ton (1¥7153) = 33“0"@?}*5{@;1#‘;%%;{;5; L i
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~ Table 19-3-3  Comparison of Initial Costs (1,000 Rp)

" {ndependent Air Conditionng System

Disisict Cooling Systern
" Case-A : .- Case-B - - CaseC © ' CaseD
. S e Comventinal Type Cogene Type Gas'Eloe, Ar Con. Type ' |Elee. Ajr Con Type
Major Colsaks “: 167,492 Power Gen, 35893[A0s 137,170{Chificr 119,113
Applianies Boder 143335 Abs C T sran|oie L 0 9479EHP CU103,716
Boler - . 12,826 [Chiller L 1as ‘
_ . _ ; o . L lenp 109,908) - o
Piping, Wirng 204,254 220,697 143,825 174,761
: Pumps, C.T. ete. . - ' ] ‘
District Piplincs 57,504 57,504 EER I Ci0
of Chilled Water ) .
Total 441,083 493412 414909 397,590

Source: JICA Tmm'_" (GF) £ =7 Y-, i:?k]l%??%ﬁ‘ﬁo

w@ﬁgx*»#eﬁZFmﬁ-

L) ERAN A
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Table 19-3-4 Energy Load Pattern

Type ofbusiness| Floor arca |Cooling Load|Peak Load  JAnmsal Fuli Rate Hours | Total  Loag

N m2 kcal/m2. h Mcal'h Power Cooling Geally
Office 1,691,200 1135 192024 22223 2,0100] 385968
Shopping 406,000 108.0 43848 26250 3,1360 137,507] -
Total 235872 523,476

Source: .EHCA Team
(2) BERsIIAR
BRI OIS FRICHRD 5, #, WEN). AR H AL 5

- REBROT Y B,
Table 19-3-5 Specification of Main Appliances

C.O.P. Average Auxli. | Consumption of water

‘ (LHV) nower(kW). : : "
o Gas Tuibine * 0,250 ~ 0,050 KWW 0.000 m3/kW
- LSteamn Abs Chiler 200 0.361 KW/RT " 0018 m¥/RT
“I_Gas Abs Chiller 1] - 0.361 kW/RT 0.019m3/RT
Stcam Boiler (.900 - 4.312kW/Ton 0.020m3/Ton
Efectri¢ Chiller —4.000 - 0.300kW/RT 0.013m3/RT
‘| GHP 096% - 0152kKW/RT -0.000m3/RT
"EHP 30000 0152 kKW/RT - 0.000m3/RT

- Soyrcé: JICA Tean
@) 274 V74 HE
B ESIERATA IR G U-A/LY CRIUBERR 2R At & 5, 180 Rﬁ/kVA, !

RS P 240, 5Rp/KWh O 178. SRp/Kih) %, HEIMAVAFACHE =5/ (A0
HTHM : AAEH4: 4, T8O0Rp/KVA, M AL TR EHG 109, SRp/KWh) £/ LCHY

, 5, L :
B A R A7 A O KL (330Rp/m3) . MY AFACHE K2 (315Rp/m3) 438
M35, ‘
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Ain : Tangevang ®AHE &M BUYTTHOYATA Y 2, 50003/ LLlofimfic
3, 650Rp/m3 &3N3 %,

(1) EOMeILF -2 x k éf???kl:bij-,%f’iibktﬁﬁféﬁf

PERETe ::ﬁ‘éﬁ??i*r)%.’;%E{ﬁ‘:‘:r.tsif?%z:ﬂL-cﬂb,?h-:mﬂvﬂ;t Hoo W ATATEEL 4%
' {Luuié Wit ORI A4 2 R LD Ch 4, %,
| HPh D I A LA PR T 5T D B
NI N PHNGYVATRIZI TRE, 400 3 RS 2 067 Lot Wpg 20 AL KR |
B AU 5 b Ui, =Wy MBIZEIATACIL, BNlce e
HITOUTE D TH (BSD o Al D) 2B AL WS 2 ADFN boge
CERET S L, *ﬁ“@%’m 22,000 T-at" &N V¥t 14, 000
‘ T¢tnﬁiC&> BrLl,
f - ‘::ﬁ%ﬁi‘(f)iiuﬂﬁﬁflf\ mumfdhm D, HA ':(*a‘ﬁ/;f&*wrulf%a)
ﬁi&lﬁauﬁr?ip Y :3/{; 0. 30m2/RT:-y 1:;4%0 28m2/RT % 3tz Mh!!e'“a}élm#
A HA%_'.?O%J:{F&L“C }\flﬂ){iﬁiﬁﬁﬁé}fﬁ%iﬂué Do FFHSHAN A
O DFEEL L "Ci DKI Lion‘f m2 %72 Y 50, 000Rp/m2. Month 2 J5iz BSD A%
ACh 50 (30w i, -%ﬁxffjluﬂ%{ﬁﬁflilﬂ?&«‘:'Bz}‘ﬂrx« Ak Y
CURRTH B DR 08 L 50, 000:0. 8+0.7 = 28, 000 -
R MM?%mh%QMLLM_:' |
—REFRIE : 20, 000RP/RT & 3%, |
RIRE BRI 0. 25195, S |
DASREAL < SRAFHUR 10%, 16 S HRA E Bk, 16, 4ok 6% 55,

. (5) ";1‘.*11’_':‘:\—:1;{ }‘f:‘t?;{
- QEI.JZ‘D:* /L,;,}A*‘_\ﬁ.}; AL?&)UZ)?&@%MI &]3’)/ TR A béﬂﬂli

g L AT R R MM & L cnmﬁa B DL 2 Hi?’*f}‘l"%n
axbwkﬁwm#§1w¢ao”
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Table 19-3-6  Comparison of Ener

Costs in Each Case

Source: JICA Tears

19--13

. st Cochng Sysfen — Jadopoadent Air Conditoning Sysham
Conventional [ Cogenvvation | UadBI& M| FIalEay ]
{Teal Losd Cooling [oad RiTh Y23 107000] 173 157000 173 107,600 173,107
. Transmisson Loss fih 855335 BE635.350] ]
otal ' Rt 181,763 3301 131,763,330 173,107 000 173,100,
Trocessed Steaun Absorption R1h 1RE 1613501 181,762 350
Frergy as Absorplion Rk A T
GHP RTh 1 3,328 081
Elaine Chiflr Rib TTLOEE03 " 304971411
FiP R1h 8,785 878 P JEXSD
| (Total Cooling Load)  Ri I AR 181,762,350 173,107.000 173,107,000
[Gas Steara Botler Ton 760,613 458919 ) B
- {Waste Heal otler Ton 351,350
. otal Steam Amoun) -~ {on 750,513 604811
Fower Load Powet for Aual. TTMWh TV el T e ST eI 6ol
ower [or Transmission MWh 20,357 03%7
al. of Generator MWh LK 1 ]
“Tora) MWh 83353 92,581 146,752 216014
Geonarated Flee.  Gas Turhine MWh ] 91,566 :
Dasand of [Steam Absorption RY 0 I .
Cooling Gas Absorpbon RT 35000 T
Madian [GITP RT 1,500 A
Eiletine Chilr 0 ~3,000 31000
[EIP . RT 35,500 .“s?.lT()ﬁl
[ToBI Ciled Madium —— |RT T I 2 ] 78 00 TR0
Gas Boller i [Ton EXE B 216 :
West 1Tcal Boster Ton 126 B
Total Steam jTon ] L1 T3
Dromand of Power dzmand of Pl KW I 40,756 66,125 97313
Flectricity [ 40,266 66,125 97,133
Floactrie kVA 5030 21,658 121,667
Charge VA 4,780 3180 ~3.180]
. 17,121 30,557 EERTT
sage Chargedpeak) RpAWh 109,30 ’ 35050 40,50
Consimp, of Floc (ol peak MWh 1§42 AL 71673
Usoge Chorgolol poak)  RpAWh 10530 17830 178.50
GRpAWh 177 P12 D 1
: _ . REp TEE0 58 ; EE A M LR
Gas . [Consumpton of Gas Kmi eI NE 718,718 28,700
Chargs  + © | aRpm™_ 13 T3 33 ]
] KRp 20 T90,73C 24815225 $.470,916 ;
Water Consumption of Waler m3 ' 3,374,[804__i ERYIRY: 1,670.049 1,146,501
Charge . ARpm® | 3,650 . 3,650 3650
—  KRp ' 1315,755] N5, 749] 605567 418V73|
Utitity Cost 3 _ KRp 45166,776| - 37,130,974 43,794 215] . 53094697
Investroant Erergy Plant — _MMRp 386,579 435,908 14568 397.550]
Cost Distrik | Pipelines ~ MMRp 57,504 T 57504] :' -
- i Tolal MMRp - 434,083 341 414509 397,550,
Mairntcnance . [Rato for Msint Cost % L 3o A0 40
¥KRp COIL597,370 13077230 16,596,360 15,903,600
Fersomnel Cost | Mgr. : ¢ Peorsons 0 | [ )
: Oyperalor Persons Al P2 140 uol-
Wapa(Mar) KRgp/Man ¥ o 2000 N0 21 060
Wage{Operelor) KRpMan ¥ 14000 14,000 714,000 T 14000
Tolal XRp 358,000 358000 1,560,000 - 1,960,000
RentalFoefor  {Floor Asca m? 22 960 24,600 23,080 23 080
Space Rate Rp#m2 Month 28000 28,000’_ 218,000 o 18000
- - KRp “FI1,560 8,265,600 0,434,880 0.414,380] -
Overhead Admi. expences KRp 1640000 1 610,00G 1,560,000 1,560 000
lewe ' - KRp ENES BT 816] . . 829818 795,180
Tolal KRo 2413158 2511 816 2382818 2,355,189,
Doprecizbon  [Depreciabon Rate % N ) 6.0 [E
. KRp 26644.950] 296,720 24,894,540 - 23,.855.400]
Eacrgy Cost KRp . 93394894 90548350 - 104069,813] ~ '106.603,757)
Facrgy CostMcal : 153381 70365
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Table 19-3-6 M HABHBORMEBEES 5 & Table 1937 142D, Fig.19-3-2 {24

F2Het %,

Table 19-3-7 Composition of Energy Cost by Case (Miilion Rp)

. Case-] [Case-2 {Case-3 {Case-4
{4741 | 4b,167| 37,131 48,794 53,095
5 11,597 13,077 16,596] 15,504
AlERH 358 3581 1,960 .1,960] .

&R 7,718]  8,266] 9,435 9, 435]
B E3 12, a3] 25120 2,390] 2,355
i ge] . 26,645] 29,605 24,895] 23,855
exi 83,895 90, 948! 104,070 106, 601

‘Source: JICA Team
Fig. 19-3-2 Compoesition of Energy Cost in Each Case

HRp
126,000 o
100,000 N D
] - Dokim R
80, 000 | B
- Py
60,000 - Elfuq;g E
o : SEVE B
40,000 | Flas 19745
20500'5 | '
N - :0 LI RN N I e 1
| CaseA CaeB CaseC_ CaseD

- Source: JICA Team ‘ o :
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Table 19-3-8  100% Load Completion in the Initial Year

(‘umulad;.' Cash Flow {(MMRp}

IRR: 20 years
. IRR
Case-A L 53R%
Case-B 6077} =47
Case-C ) 80%E M4,
Case-1) 1.80%} -39
. 14 is 1% LI L 19 20 .
Case-A 708 iozer] rasen] 1504158 2182090 255003 291,297
Case-B tiz2ia] 15s.473] 198,72 2av991] 2352500 328509 376,768
Case-C il Waekn|  sam anies] swoss] w295
CaeeD> 7901 3761 55687 73470
AN
t
200000 | - =& CaseA
109,000 —a=={ase-B
WRp ¢ b T T N S SO BT | o &= Case-0 ¢
g a
. * :
100000 b - . sl ‘0= Case D
-200,000 i
!
30,000 |
400,000
{500,000
© 1 2 3 4 8§ & T & 9 10 11 12 13 1M 15 16 17 18 19 20

Thermsal Charge{ Rp Mcal)
Thermal charge
Cose-A 198.8)
Case-R 9351
- [CaeC 193.81
Case-1> 20379

-Source: JICA Team .
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“Table 19-3-9  Continuous Development at 50% a Year

" Cumiulativ Cash Flow (MMRg)

‘¢t 2 3 4 5 & 7T 8 9

Thermal Charge{RpMeal}
Thermal charge
Case-A 198 8}
|Case-8 198.81
Case-C 198 8}
Case- D 203.70

Source: JICA Team

0o 12

S 18-11

413

16 17

18 19

PN

TRR: 20 years
IRK 8 5

Case-A 466%) - o8 (AW IS8 {2 IH
Case-B 5307 18L073 [ 132416
Case-C B 1.80% X618 315765 15087,
[ Case-BY 1.80%5] <397,5901:-37379 131 2067651 18191

15 16 L7 Ml 19 0
Case-A 73390 115.181] 150.078] - 188,772| 225,566 262360
Case-B p20738] 161997 202,250 251,515] 299,774[ - 338003
Case C 8272] 1,188}  ssosaf  &293)
Case ) 191 - MLT6H - sserif 194N




Table 19-3-10  Centinuous f)eve!opment at 20% a Year

Cumulativ Cash Flow (MMRg)

IRR: 20 yeurs

IRR

Case-A

CjCase-B

CaseC
|Case-D

184%
341%

Cyse-A
Case-B
fCaseC
Case-D)

63,664

100,458

137,252

107,049

150,308

193,567

16.k26

8272

33,163

33,058

. 82,951

381

11,754

55,617

79,470,

20000 |

150,000

LLE (O S N

-100,000

-200,000

-300,000

400,000

300,000

£00.000 )
o 1 2 3 4 5

Thamel Chargo{ Rp Meel)

Thesmal charge

Case-A
Caswe-B
Case C
Case-D2

198 81
158 81
19881
X3.7¢

Source: JICA Team
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Table 19-3-11 Continuous Development at 10% a Year

© Cumulativ Cash Plow (MMRp)

IRR- 20 yeass :
IRR 2 3 9
Case-A 04i'] 440831 470385 1 15 004 | ATEY! (] 377807
Casc-18 EETE 21,556 |83 567 15 Sl
Case-C BT | #365.123] 310230} -3 2130872
Cuse-D R iaosst]caena | 18291
5 { 20

Casc:A SEIATE BSFIRIT BB 26,357
fesseB 48147 i1 RELELY 58,148
s 33,165]  ssosg]  sr9s:
CaseB) - S 3),769] [ 55,617 19470

100,000

WRp o

100,000

200,000 T [

-300,600

400,000

G 1 2 3 4 5 6.7 8 9 10 11 12 13 14 1516 M7 18 19
Thermal Charge{RpMeal)
Thermal charge

[Cose-A

KCase-B

ICase-C

[Case-D

Source: JICA Team
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M S BIC TR TR Y S TERDLOD IRR ORESH &7V, UT IR
ELTCED,
Tab-!e 19-3-12 IRR in Conventional District Cooling Business

Coeficient | Thermal Demand Build-up (year)
of Thermal | Carge
Charge {(Price)
RpMeal 1 2| 5| 10
10 19881 5.38 4.66 2.84 0.41
1.10 21869 8.58 7631 539 2.61
L 1.2Q0 * 238.57 11.50 10.31 7.62 448

 Source: JICA-Tear

" Table 193-13 IRR in Co-generation Type District Cooling Business

Coeficient | Thermal ~ Demand Build-up {year)
of Thermal ]Carge
Charge |(Price) -
. |Rp/Mcal -1 2 5] 10
- 100]- 198811 - 6.07 -5.30 341 - 0.92
~ 110} 21869 8,90 7.93 - 5.65] 2.84
1.20] 23857 11.52) 0 1033y - 7.64] 0 4518

Source: JICA Feam :
. Fig. 19:3-3  Sensitivity of IRR by

Price in Conventional Cooling Business

Sensitivity of IRR in Conventional Disirict Cooling Business

12,00
10.00
8.00

IRR 6.00
4,00
2,00

6.00

[T R Sy S N

S LN PR NS NS

12 3 4. s 6 7 8 L9 10

|

Source: JICA Team
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Fig. 19-3-4 Sensilivity of IRR by Price in Co-géneration Type District Cooling
Business

Sensitivily of IRR in Co-gene. Type District Cooling Busiiess

1200 g
10.00
8.00

IRR 6.00
4.00

’ Om SLIUUNTY FPRE [N FU I S JESNR S SN _x [N S |
'+ 2 3 4 5 6 -7 &8 9 10

Customer Build-vp Year

Source: JICA Team
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- Fig. 19-4-1 Network Diagram for BSD F/S Area
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Legend
——- Pipeline (10bar)
~--=- Pipeline (4bar)
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Table 1 9-4-1  Demand in Each Plot and its Assignment to Nodes

Plot | Demand Demand Assighment to Nodes

No. | (m¥h) | Nodel Node 2 Node 3 Node 4 Node $
No.| % [ No.] % | No. | % [ Ne.|l % [ No. | %

C-1 1,570] 103 | 50%] 104 | 50%

| C2 2.100] 103 | 50%| 104 | 50%

C-3 1.800] 104 | 50%| 106 | 50% .

C-4 800] 106 | 33%)f 107 | 33%] 121 | 33%

C-5 1,200] 121 | 100%

C-6 2.100] 114 | 50%] 115 ]| 50%

C-7 13000 124 | 33%{ 129 | 33%| 128 | 33% |

C-8 1,200 124 | 25%] 129 | 25%)| 130 | 25%] 125'] 25%

C-9 800) 125 | 25%] 130 | 25%| 131 ] 25%f 126 | 25%

C-10 2,300 126 | 25%| 131 ] 25%)] 133 | 25%) 132 | 25%

C-11 500] 128 | 34%| 129 | 33%} 134 | 33% -

C-12 26001 130 | 25%) 131 | 25%) 133 | 25%) 136 | 25%

C-13 2,700} 135 |100% ' . :

C-14 24001 129 | 20%} 130 | 20%)] 136 | 20%| 139 | 20%] 134 | 20%

C-15 1.100] 136 | 70%) 117 | 30%] ‘

C-16 1,700k 119 | 100%

C-17 1,5001 141 | 100%

C-18 1,7001 137 | 100%

R-1 - 30] 102 {100%

R-2 ~ 40] 106 {100%

R-3 . 100] 107 | 100%.

R-4 30] 108 |100%]

R-5 - 50) 112 | 100%

R-6 60| 111 | 100%

R-7 ~80] 112 [100%

R-8 70] 127 |100%

'R-9 40] 122 | 100%

R-10 401 128 [ 100%

R-11 100] 115 [100%

R-12 130] 116 |100%

R-13 30] 140 |100%

R-14 140] 140 | 100%

R-15 - 260) 117 | 100%

R-16 - 160)'116 | 100%

R-17 501 118 | 100%

R-18 180 118 [100%

" Source : JICA Team
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19.4.2 MRHSR
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CHEL R HHTOUERERMETS, T

Table 1 9-4-2 Diameter and Length of Pipeline in F/S Area

Left | Right | Diam. [Length Phase [No Left { Right | Diam. | Length
Node | Node | (mm) | (m) "} Node | Node § (mm) | (m)
1} 2 | 250 | 1600 251 116 | 17 | 150 | 400
2 3§ 200 | 2,500 26| 116 | 119 | 156 | 750
12 | 104 | 300 50 27 18 ) 119 1 100 { 800
13 1129 1 300 | s0]- 280 128 | 122 | 150 | 350
13 | 129 ] 300 sl 200 122 ] 123 3 150 ] 350
102 ] 103 | 63 | 850} 301 123} 124|150 | 150
103 | 104 { 125 | 400 314123 125 | 150 | 550
103 | 104 | 1251 400 321 124 | 129 | 150 | 4s0|
164°| 106 | ‘150 | 550 331 125 | 130 | 150 | 400
10] 104 1 105 | 150 | 600 34| 126 | 1311150 | 350
1} 104§ 1066 | 150 | 550 35| 127 | 128 | 250 | 5001
121 106 | 121 | 150 | 450]. 36{ 128 { 129 | 250 | 400}
13] 106 | 107 | 150 | - 450 371 129 { 130 } 300 | 450]
141 107 | 108 | i50 | 550 38| 129 { 134 | 250 | -350]
15] 108 | 109 | 150 300 39) 130 | 131 ] 2501 500
16| 109 | 111 | 63 300 40| 130 § 136 | 200 | 550
171109 | 112 156 | 500 41| 13t | 132 | 150 | seo[
18] 112 14} 150 | 600 42 130 ) 133 | 150 | 300)
19| 14 | 127 256 |- 750 431 1341135 | 200} 150
20] 114 ) 115} 200 § 500 441 134 | 141 ] 150§ 900}
20 14} 1is | 1s0 1 so0) 45] 136 | 137 | 150 | 250
220 15} 16 | 200 | 400 Y46 136 | 139 ] 150 | © 750
20 1nst e { 150} 400 47| M40 | 141 | 63 | 250
241 116 | 119 ] 200 | 750 Total 24,450

Source : JHCA Team
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Table 1 9-4-3

Length and Cost of Pipeline Necessary in BSD F/S Area

( Length [km], Cost [MM Rp.-])

Classification | Material | Phase | 1 HI 1V | Total
MainPipes | Steet |length) 16| 25 0 0] 4.1
(10 bar) Cost 2231 460 0 0] 683
Steel |Length 30] 69 28] 56| 182
Main Pipes Cost 599{ 1,250 398 9571 3,203
to Plots PE |Lengthl 1.7 0.0 0.3 03] 22
{1 bar) Cost 180 0 251 21 227
Total {Length 471 6.9 31 581 20.4 -
Cost 779F 1,250  423] 978 3,429
Steel |Lengthl 0 0 0 0 0
Distribution Cost 0 0 0 0 0
Pipes PE. |Lengthl 2238 0| 1284 0] 151.2
in Residential Cost 1,351 0} 7,608 0] 8959
Plots Total [Length| 22.8 0f 1284 - 0] 151.2]
' Cost | 1,351 0] 7,608 o] 8959
Total Length)  29.1 9.41 131.5 58] 1757
' Cost | 2,353] 1,710] 8,031 - 978] 13,071

o Source : JICA Team
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Table 19-6-1 Plans for BSD

{Gas Demand) _ _ :
1992 1938 1943 2000 2005 2010 2015 2020

Ra sidential (1000m3) Q 126 619 1800 4932 3428 508 5028

Commerglal {eooking? {1000m3) g w21 1286 2670 4205 536 €908 6903

{AC) 106% (1000m3} 0 6T4) 7672 11377 32337 41833 53678 53087

Gas demand Total . (1000m3) 0 7195 8636 22447 41542 32421 85615 71p23

AG demand with 1008 conbingency (1000m3) 0 6747 1672 17977 MA337 41833 53678 59,087

(Mumber of Customers} ) .
1597 1998 . 15993 2000 2005 2000 2013 2020

Residential {units} 1] 212 1142 4017 12431 12592 12592 12592
Comenercial {eooking - {urits) 1] 13 F] 45 ]| 181 240 240

(AD) (urits) ] ? 8 2z 43 3 108 12
Gas demand Tolal {units} 0 232 1,166 4084 12565 12826 12341 12945

{Sales Volume per Customer) ‘ . .
: 1997 1958 1599 2000 - 2005 2010 2015 2020
Residcnbiat . {1000m3)

) 0 059 059 045 040 040 040 040
Coramercial {cooking) (1000m3} . ) §9.62 1624 5154 4706 3452 2373 2813
(AC) (10003} O 94574 97688 83341 4708 57392 49858 525337
Gas demand Total (1000m3) 0 3354 826 550 N 403 507 549
(rvestment Plan)
1897 1958 1595 2000 2003 2010 2015 205
Cumulative main pipeline length {(T10bar) {km) 186 BRA 41 41 41 41 41 A1
Cumdative main pipefine length {15a) {low) 47 [RE ) 1L.é 16 147 itk 1 209 205
Cumidative distnbution pipefine length  (km) 28 78 228 228 - 1512 1512 1512 51z
.. Cumidlative offtaker {urits} 0 0 ) 0 ] 2 2 3
© Cumulative A governor {urits) A | | 1 T2 2 2 2
Cumulative B governor {units) 1 2 5 7 13N i3 13
. TotlaY investment {PGN) {mil Rp} 2123 2002 1,120 733 87 165 23 [+
(Number of Workers) ] .
) ] 350 1358 1339 2000 2003 (DIO T2015 2020
Administrative staff (Except Safety} . (persons} 12 4 5 4 2 1 1
Administrative workers {Ewcept Safety) (persons) © 3 ) -] 10 3 2 1 ot
. Admimistrative staff {for Safety) (gorsons) -2 2 1 1 5 2 1 0
Administrative workars (for Safety) (parsons) -4 4§ 2 1 & 1 0 -+ 0
Sales {persoas) ’ 4 ] 7 | I | 1 ]
Weter resdieg {persons) 1 1 ‘3 3 ] - 4
. Cellecting {persons) . i | 2 4 8 C 8 4 3
. High-madium pressure (Safcty) ; (porsons) - 0 2 2 1 L | S 0
- Low peessure (Safety) {persons) SRR 1+ 8 8 -8 <" T 3 13 T &
Meter administretion - © o {persens) 1 2 7 1 R B |
Total © 7 (persons) .22 ” 45 50 87 55 38 2v

. Sources: JICA teani, Appendrces o
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Table 19-6-2 Financlal Analyses and Economic Analyses

{Firancial Feasbifity Aralysis)

Gas sales

Gas wetenal cost

Gross profit

Propacy tax

Labor cost

Administrative expenses
Mantenance & other expenses
Total invertment

Before tax cash flow

JRR of before tax cash flow
NPV as of 10N

NPV as of 15%

{mit Rp}
{mit Rp}
(mit Rp)
{mi Rp)
{mi Rp)
{md Rp)
{mil Bp)
{il Rp)
{mil Fp)

{rl Rp}
{erit Rp}

{Social Berefiv & Loss Analysés of BSD Project)

© Social bepefi for residertial customens  (Rp/md)
Sactal barefit for commercial cooking  ~ (Sp/m3)

Sacial benefit for commerciat AG (Rp/m3}
Total gocial banefit from gas salas (MR
Social loss for gas supplied {Bp/ma}.
Total social foss from gay supplied (ml =)
Gross socied benefit {mi! Rp)
Total investment o Amit Rp)
LPQ bottle repurchase {residential) {mit Rp)

I houss pipelire installation [residentia? {mt Rp)
LPG bott's ceprchase (commercial) {mit Ap)
In house pipelics inataltation {cooking (it Rp)

Sources:JICA téam, Appendices O

KRB FIRR,

1 house pipefins instalfation (ACH {ent Rp)
Turbo chiller {LOO09)
. . (il Rp)
Absorption chiller 110004}
: (il Rp)
Inported facitites lincluded) {mil Fp)
Irported tax Lril Rip)
Net socTal boss for facilities (il Rp)
Labor cost {ws! Rp)
tncome Lax (lmluded) {mit Rp)
Admiristrative &xpenses ) {ast Rp)
Maintensrce & other expersss {mit Rp)
Valoe tax linchudesd) {mit Rp)
Net ¢ocial benefit (=0 Ftp)
ERRR
KAV as of 108 (mit Rp)
NPY as of 154 (mil Rp)
" {Fnancial Feasibility of PGN in Sepan'.n Uity Casel}
‘Gas sales prica (Rp/n(!)
Gas purchase price {Rp/en3)
© Total gas sales “{rit Rp}
Tota! gos purchased {mi! Rp)
Gross profit {mit Rp)
Offtaker {rril Rip)
goverror - {rril Bpd
Main pipefice {10bar} (el Rp)
Labor expenses  Salaries {ril Rp)
" Pensions {mil Rp)
Total, {ral Bp)
Admiristrative expenses {nil Rp)
Mairtenance & other expenses - {rdl Rp}
Net cash Sow {mil Rp)
FIRR L
NPV as of 10% {mit Rp)
HPY as of 15% . {mit Rp)

1991 1338
o 3065
O 2455
0 . 6%
2 )
100 -8
20 69
43 18
2381 1542
-2561  -1313
72
13786
5263
1931 1938
890
300 800
526 528
4490
151 167
1307
o 3095
2723 ¢ 2002
42 186
25 an
3 1
] 1
35 10
1218 721
16958 LD
1335 9
16038 . 1832
1555 320
o
g8t 2137
435 84)
56 3
148 Ity
5495
20 2%
-£609 128
55G%
75527
41634
V597 - 1958
a5 315
162 163
0. 2455
0 1303
o
e o
Tl )
] 60
353 s
36 3
295 41
18 123
2 2
-458 150
5474
16,835

1939
4103
305
1058

1
439
144
101

1120
-3

3&5

174

1OA®HH4V£U NPV
DENEROT A La‘ah‘ boEES ebf' bDCHD
ORI AR LTS, JT AR

SRR 2 %D L, R
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2000
9509
7011
2433

4
588
%)
116
33
820

32

6902

2005
18035
13085

4550
7

© 523
158
20
37
3850

58

24438

184
121
8

5793

6216
443

-1}

1617
CLo 186

1349

12934

2010
22278
8513

5163
$

348
85

- 355
163

4825

2019
800
800
528

" 30559

27

ET)
19,183

165

16224

2010
s

T16543 -

12082
4431

i
" 3sM

© 205

27283
20669
6594
3

208

&2

- 38
4

5924

616
b5
59

20524

800

528°
40747

247
13963
20784

s .
- B :
b 38228 ccocoocooocos

m%ﬂ#:aw NPV
"f‘““?x 5120 T ‘i}:‘]@?‘f}\
% 151 L 7= 43

'ﬁfﬁl 0%
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Table 19-6-3  Resuits of Financial and Ecoho‘mic Projections-BSD

{%,

! ml R_p)_'

65

[(106% Al coiiéitlo‘hing deﬁeloﬁment dé:ﬁa ;fd)

FIRR 10.3% 17.4% 38.0% 52.5%
NPV(10%) 304 10,203 11,701 21,600 13,786
NPV(15%) | -3,611 2,126 11,623

(Downslde ontingency analysis)aa% - 4

FIRR 7.6% 14.7% 32.
NPV(10%) 22,969 6,733 9,566
| NPV(15%) -5,884 262

| _(In hduse pipetiie indlaflation) .. .2

283%|

[ FIRR 8.9% 158%|
- [NPV(10%) 1,376 8524| - 10,022
NPY(15%) | 5010 727 4,487 |
- | (Dbwiside ¢ontingency withi in hiise pipeliné ind{allaion) . o o
FIRR 64%]  13.3% 24.1%
NPV(10%) 4,648 . 5,053 7,887
NPV(15%) 7 284J_ 1,661 3,162
.iﬁmmmmﬂm) et 3162 |
EIRR - 52 %
NSB(10%) 72,634
NSB(15%) 39,538
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Table 19-6-3 (Continned)

(50% Alr conditioning developniént démand) 1:0x

FIRR | -eeememeoeeens 8.6% .

N PV(IO%) -------------- -1,932 STH 12,027

R N —— 5,640 2101 4,204 |
[ (DGwiside cOnlngency ADalySIS). . i e i S
FIRR | -e-eccmmemeem- ' 5.8% 18.0%

NPV(10%) | ---eeeoeeeeees -2,138 9,125

NPV(IS%) -------------- -2,9?{) 2,177

(It hotise pipeling i mstaltauon P sl
FIRR ] --eemmmeemeees ' 6 0% 18.4%

NPV(10%) | ------co-eeme- 2,457 10,006

NPV(15%) | -----eeree-=mx -3,510 | 2,555

(Downside continpency with in hovse pipehne installation) - Lo Ll b e
FIRR ] -eeceomomeees 5.8% 3.7%. 17.6% 15.7%

NPV(10%) meemomeseses ' -6,274 -3,818 5,884 7,103,
NPV(IS%) - -8,939 -4,370 1,252 | 527

EIRR 30.1% - 30.1% 30.1% 30.1% - 32.9%

NSB(10%) | 35207] - 35207 © 35,207 35207 38,099 |
NSB(15%) | 16,480 . 16,480 16,480 - 16,480 18,575

 [Financial Feasibility of PGN, in Case 5]

E:
@
®

@

BHOHAtEREamd 5,

7

b

PON W7 . IRIEGBINE & A 21751 RPET % 5.

PGN l;tPlJa);FJAA?LL. 315 Rp/m3 CHILED %95,

PON {IEHGHE DR LBEE AT, FHRIIP GNAAH §‘éo fbﬁ‘%?

PON IZ & o TORFHIEI FJRR Lclzo'ﬁﬂlﬁﬁ&é zhé PGN I2& o Tliliﬂﬂ
“wmﬂﬁfﬁétw ﬂﬁﬁﬁtwﬁﬂm%xmm

[100% 2HEEMTE)
" FIRR=94.7% -
- NPV(10%)=16,886
 NPV(15%)=10,127 - -
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(50% @:ﬁ%?%&ﬁﬁ%}
" FIRR=40.6% '
NPV(10%)=6,509

NPV(15%)=3,419



Table 19-6-3

{Continued)

(50% Air conditioning development demand)

24.1%

21.2%

FIRR | —oooemmeoen 8.6% 8.5%

NPV(10%) | ------meeeme- -1,932 777 9,122 12,027
| NPV(15%) | --------meee- -5,640 -2,111 3,626 4,204
| (Downside contingency analysis) e . N
FIRR | —— B 6.7% | 5.8% 21.6% | 18.0%
 NPV(10%) | ---ooemneeeee- -4,594 22,1381 7,563 9,125
| NPV(15%) | ==weverzoenes -7,539 2,970 2,652 2,177
| (In house pipeline installation L L | o
FIRR PRE—— 7.5% 6.0% 19.7% | 18.4%
| NPV(10%) | ool 36121 2457] 7,443 10,006
NPV(15%) | ----mmreeoes 7,040 -3,510 2,227 2,555
| (Downside contingency with in house pipeling instaltation) ' .

[ FIRR [ e 5.8% 3.7% 17.6% 15.7% |
NPV(10%) | ---eeev e 6,274 -3,818 5,884 7,103
NPV(15%) | ---coomcemeee -8,939 -4,370 1,252 527 |
| (Economic Analysis) S * L

EIRR 30.1% 30.1% 30.1% 30.1% 32.9%
NSB(10%) 35207 | 35,207 135207 35,207 38,099
| NSB(15%) | 16,480 16,480 16480 | 16,480 18,575 |

* [Financial Feasibility of PGN, in Case 5}

{his:

@
o
&

WD A bk i %,

PGN IIA 7 51 /. &IEGEE & A NI BAT S,
PGN IO A2 #1315 Rp/m3 THILRED &9 5, _
PGN {KIT (R HE OL M AT, FHRE P GNMAT 5, 681k

MERETH S0, BB EOBENIE L0,

B

NPV(10%)=16,886
NPV(15%)=10,127

[100% 275 BEIRI5E)

FIRR=94.7%

[50% ZIAMTE LI 5E]

FIRR=40.6%

1§--31

NPV(10%)=6,509
NPV(15%)=3,419
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DN ARBOHDRANDY &)

[100% %2387 HPRTE)

{fns:

FIORANORIZER 3,000 mil Rp
HOHARANOBIREE /SR A =16 3%

BIFH& O HF1H8=5.0%
BEHHEAGOT]#-10,0%

o0 D

%%:'EaﬁﬁmoﬁﬁwnmAQ%'

[50% RERTEITE)

{5

BEEANDREEBH: 3,000 mil Rp
BORANOBIRAR AR EE=10. 3%

BEHRG DM I =5.0%
RS ARORH=10.0%

e 6 o0

R ATHEANORHO IRR=18.0%

 (Source: JICA Team; Appc;:diéeso, B’SD)
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RIZEHD2< 31 5 Rp /M3 CHRATDIEMR L TN ENSTH S,

©) B L MEER s~ A BWTPGNEYT —A 5 OB THINSCH S,
CRENTUZTERNAA U — 2k, 11— AZ IR0 & & LW S K
M BHLT0S, L UEX P GNIRBNOTAREAOMA AilkE T 5010
M5, |

D BFEMIE B BOF—ATHEDTEMOE I RRAGRIh TS,

(@ A 5 OO RRIAOHERAEHAD Y 5 — 2 L ERTN00%E 5

OUDBETENENL 8.4%. 18.0%E85TE, ZONOTNTLY b

CHBEICEDLHDHEAOHREIZL 6.3 % CHY. HOHANOBEATIZ3000
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Table20-1 _ Economic Result of M/P

MEMLA 2B G Gl | EIRR{%/y) | NSB{Million Rp)
W (FEEM. MEM, T8 |DBascose | 34.2% 970, 601
M, BrikHn kil o | ligh Case 40. 2% 1, 353, 508
SBAME R CE s REo |Low Cose 28, 1% 653, 777
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© ' Scenario . _' Base - High - Low -

| e | nev | mr| Nev | R | wPv

OTEMPE W
ﬁﬁﬁb&%%é;”
BHEOEVER }
mw*néohn vlility, Gas purchasod alfside : .
HraG N LY _  3’|5,solds|§00 | sep 11| 17.5] 120337017.9 130910] 17.0 106,697
| Fﬁiﬁlf_i‘"ﬁ tﬂ‘i‘i’% _jé._’ PGN bperates. Pricz up in len yeass 207} 156.244124.5] 769.704] 16.1] 203 656

sy | miRp | %k | mirp | %y | mitRp

Managed by scparatelPGN | 27.0] 432,524{31.5] 72,665| 20.8] 194,655

. 3 {PGN opecates. No pece hik 16,6 259.105121.2¢ s7e.686{ 10.4] 8s37] -
 DRIROE X 2 operales. No pace hike 4,686
Source: JICA Team 1997
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(1) FAMESOW, Perun Permnas Bumi Bokasi Baru & Bumi Serpong Damal
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~ ' Fable 20-3 Financial R#sulls’ dff‘casibiliiy' Studies

Bekasi | BSD
No. _ Scenario .} 100% Progress | 50% Progress

' IRR %/ | NPV mit | IRR %/ | NPV md | IRR %/ | WPV i
. : ; y Re .- iy . lrp _ y Rp .

I | Operated by separate uwlility, Gas soldat { PGN | 152 40 9471 1688 | 406 - 6509
1 80ORp, purchasedat31SRpvm3 [ S Ut | (145| 19n| 2271 13786] 212| 12007
12 " | PGN operates. Up to 800 Rp in 10 y1s. 13| 1,722 174 10,703 Bo6)] - -19m
| 3 - | PGN operates. Price remains wio hike. 2 Cpersa] 103 304 ) o-11,832
4 | PGN operates.  Gov. help pipss; no price hike. |, f -a613] 380 11,701 85} -7

5 | PGN operalcs, Gov. help pipes, Ta800in 10yrs. | 13.6{ 1489 52.5] 21,600 24.1 (9,122

Source: JHCA Team
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‘Quality of Gas and Other Fuels

1. Natural Gas

The properiy of natural gas that PGN distributes is generally of high grade while the
thermal (or calorific) value differs from branch to branch due to differences in gas
composition. In the Jakarta area, the calorific value of gas is defined normally as 8,300
kcal/m3 (36.84 MJ/m3) at 27 degrees Celsius (deg C). The gas used in the Citebon area, -
however, includes much carbon dioxide (CO2) and the value is accordingly lower,

PGN as such usually quotes the thermal values at its standard temperature of 27 deg C.
This standard compares with 60 deg F (Fahrenheit) or 15.5 deg Cinthe US, 15deg C in
Europe and O deg C in Japan. On gas purchasing side, however, PGN uses
- Pertamina’s international, i.e., American petroleurmn industry’s, standard, and is
therefore familiar to the unit of Btwscf at 15.5 deg C (60 degF) for the thermal value
The “Btu” represents British thermal unit and “scf” standard cubic foot.

Talle AFP I-1 Progeciy of FGN Gy’

Cirebon and 9,100 for Surabaya.

AT, s g parplision PON .

The properties of sampled gases Tara & Bator o Kefereons
. : - 2 - - . M
is calculated in Table APXI-1.. . iy I R v J el b Sl
. . ) e O PR 100 Corpocois L *u ke : % -~ Yy
“The table shows that - calorific . : S ¥ A ¥ 3 B - R T U ¥ R B3
. o - 138 0565 1z2n 156 X%E 102
- values of the gas in the Jakarta W OB WO
N - . y . (7 :
.- area are close to the standard cio 0% e ove  ou o ew
G410 o . i c D1 5 £
8800 kcal/m3 at 27 deg C or a £shi oo Gow oms  05 0w ok
litite less.  The substantially quier gl o8 S . e 44
high thermal value of gas in ., = 25 . o6 "or1 ess o oms ox6 ora
. Medan area 3ﬂd the low value in CLwrd:;f.ﬁ@u: BOVITEC | EMS LI 4ms g0 u_u- Wk
: C.rebon are a]so sho m in (h . Sl Ve (o) ‘H&__"\"Oﬁq:’.‘ ' 9,585 B T B 1 5. 9,:’:6! A B R
1 : V e nrmR | Hovene L X I K S LR L
table for reference. Standard-m,;;?ﬁ:”m'g’:ﬁ" | kA 5353 2};{} 112__ G
- thermal values set in kcal/m3 are  wommorwsarm - ’ LA l-i’u’i ‘%‘"‘: ke b s
. i : L waighs | TV keal L4 TR b3 1 pA ] 11323 1T LS
11000 for Medan, 7200 for  TTYER et o T o Moa T TR

R (P grodt (g} ealorfe waber LTV net ey cabanf wobe

‘The gas is processed by international standards and impuritics are controlled in
Pertamina facilities according to a MIGAS document not cited here. PGN gas is
odorized with tetra-hydrothiophene (THT) injected at the rate of 16 mg/m3 at city gates.
The appropriateness of the olfactory intensity is discussed in the text of the Report.

2. Other Fuels

Thermal values of competing fuels are defined by_t_hc Government mainly‘ﬁ})r; statistical
purposes. Table APX 1-2 shows those values from MIGAS in 1995 which are
extracted from PGN’s “Konversi Satuan”, an excelleatly edited document of unit



conversion tables. We had some reservation on-the thermal value of LPG in the
document, which we used our discretion to revise in this table.

Table APX 1-2  Siandard Thermal Values of Fuels in Indonesia

_ Name of fuel Thesmal value
{Indonesian) (Engtish) keal per unit
“uet Qil:
© Avgas avialion gasoline 8,087 : liter
Avitur | jet fuet 9,245 . liter
Mogas, premium gasoline 8,424 liter
"Kerosin, M. Tanah kerosene 9.040 liter -
'ADO, HSD, M. Solar | Diesel 9,440 liter
IDO, M. Diesel indusirial Dicse} oit : 9,440 " liter
IFO, M. Bakar fuel 0!, bunker C 9,942 . liter
Coal: . . . _ o
rata-rata average 5,000 _ kg
PLN steam coal for PLN 6,600 kg
LPG: : : : '
LPG Propan . .| propane - 12,000 kg
* LPG Butan | butane 11,800 kg
average 11,900 kg

Source: PGN except for LPG

" Table APP1-3  Property of Arjuna LPG

3. LPG Value
. : . LeG LhG
S _ ) : : Cornposition s Propans Butene
Among confusions about thermal ' e 3 i
value' of LPG butane which was P I S
referred to as 11,200 keal/kg in some o s : 915-: oo
local literature, the Team obtained ' GCAHIO 002 4622
- CSHI2 0 10.35
the data of Ar,mna LPG from PGNas = = o2 6 59
a sample The compositions of the e - DA 5
._LPﬁ are showr: in Tabte_APP 1-3 l:s s‘m&ww _ % s 218
i 1 . HCVEhcal'm3at21C T HCY2MC 21931 0 93848
we _ as_. calcu at.ed. propeftlgs. The l[CV::Off‘csC . HCVXm3 4281 33268
property of butane is thus confirmed HCVperks o ewg 2o .8
. ’ . . L. . t 60 . A A
normal and_ the \{alue is '] 1,800 :\"m;';}zs Gmu(hrghcr}ca!or;ﬁcwsfw
kcalfkg C Sowrcer JICATram, Compogiton from PGN December 1998
4. Other Issue

We take gross (higher) calorific values for encsgy valie conversion among competing
fuels in most cases while there is debate that net (lower) thermal values should be used
for such a purpose especnally in the residential market sector. Such statément is
theoretically true if latent heat can never be used, which, though, is now untrue where
very efficient condensmg \\ater-healers could be used in some OECD countries.
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Strategic Development Area and Future City Hierarchy

Strateme Development Area

~ City Hierarchy in 2010

Area Name Potential Industory SWP Name Ordar 1 Order It
1. Banten Plantztion {Rubbes Plantation 1. Banten Serang Ciegon
{3,500ha} [and Lasge Estates) (Goverment (Trading, Services,
Forestry Administration  |Industry Center)
Tourism Center) Labuhan
Large and Medium Scate Manufscturing Rangkasbitung
Mininig and Quarmving . Cikande
2.Howabek  [Plantaten {Large Estates) 2 Bolabek DK1 Jakarta* Bogor
{7.000ha)}  [Mininig end Quanying Bekasi
Large and Medium Sca!e Manufaclunng |Tengerang
: . Serpong
3. Purwasuka |Agnculture (Food Crops) 3 Purwasuka {Cikampek Karawang
{15,600 ha) |Large Estates and Public Estates Subang
Forestry Purwakarta
Mining and Quarring Pamanukan
Tournisim .
Large and Medium Scale Menufacturing
4 Sukabimi  |Agriculnue (Food Crops) 4.Sukabimi  {Sukabumi Cibadak
Plantation Petsbuhsn Ratu
Forestry Sagarentan
Mining and Quarring
Smali Scale Manufacturing and Home
Industy
. - ¢ Turism
$.Bandung  |Plantation (Large Estates and Pubhic 5.Bandung - |Bandung Garut
. JRaya - ¢ [Estate) Raya : Sumedang
- [{1,000ha) ' [Forestry Cianjur
. [Mining and Quaring Soreang
: : Turism : -
6 Pnangan  |Agriculture (Food CI’OpS) “|6.Priangan . {Tastkmalaya Banjas
' . |Mining and Quamng I
- JTurism : - - :
2.Cirebon - JAgriculture (Food Cmps) - |7.Cirebon - |Cirebon Sumber -
' " |Public Estates ' 5 Tatibarang
Forestry . Kadipaten
Mining and Quarring Kuningan

hOI'E. * DKI Jakana is not inctoded in SWP Bowbq.k
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Urban Devciopmént Paradigms



‘ ,-“""“\Q
P AN & g euee & .- : v
BANDAR . S ' h

s

3

: Jakanta Wateeftount Project

anewe MRT -

Projecis Location




Source : JAKARTA 2005, 1990

Development Plapning Zones

B-10




PAJFEOY  JEOIOJUCUVRINRIHY

SU0LG/UONTRINYIOY

IR /USNEIINOYILY

USRI AUMUSA0IE]
Gim JusdopA]  PINIFTINE]

Qpoug  uoa)  IRUSOPASTS

peoy AV

peoy IF] wasumame

VLYVVE THC U ﬁa%ﬁnzmwom pue 2Imdnng

S . O S00T VINVIIYL : wmos

!§!§§ (1]

ap——
e

Adwascy mom VL PP P IO IO Mg s

‘-v..-ll... ii!&;ihagg&ig ———

B--1



Lepunog] uLjewrssy
AlRpUg| wApTIIEIOY

proy [eLLY

(wzpam)
DUy [eLRLY

(unsivzp) peoy oz,

podiny
AV N2 uegin)
931V [eLsnpuy

B [OHUSPISIY

urssBum | vApeweION Ut uRlJ YoMIBN PeOY pue ISM) pur]

661 "ONVEIONVL I LYXONIL
" HVYIYA VAGVAVION HYAYTIM ONVIY VIVL VNVINZY sunog

A :

1 n!- T e e—
A i NG
4 IR : v -y 2,

> |

\\.\ 4 ¢

V.LUVAV DG

i Dod sy el U] .\\‘
\ 8 L. eangrowsng -

B-12



Avpunos] umTuieaoy

Lepunog] umedngey
AUDT UNTUENDY

Aumrey

(A1opuooag) peoy [eLRLY
(et proy LUy
pooY loL

pucT] pouteosy]
Y uRQif)
owdolzanc]

PUE WSIUOIAUT 30]

1onuoy) (s Jusno|

UMOIMON

TINY 921D

pUT [BIDIDUTLCT)

BTV [OLHSNDUY

eOIY [ENuDpISYY

" ipuodoT]

Buss58un], TETRRQEY T TTIY YOMISN PEOY PUT IR PUT

. 9661 "ONVIIONVL Il LIVQ NALLVANEYY 1G HYAY TLA ONVAY VIV.L VNVINEY AQILLS 93003
LT yonog avy e e e

ETpo

-
\ #”  ONVYIONVL
= vAGwViod

YLIEVAVLTAC

u,mmmww ;b

. N¥iv43T

. - H s .
- A . . . T
- S . s . ' - .
P T - 2 . .- e ¢ .
. e oo h 1115 -
. . 4 ™ > 3
X 4
y - . wh -

A -« e

VIS VAVL

B-13



L
T
i
i
}i
]

]
[

17" Kab, BOGOR

L -

Resideatial  Aren

“Residentisl Ares  (Expanding)
: m‘n{ Industriet * Asea
Tndusteiat Pork

‘-‘,"i'-.f?"‘.".‘-‘_"'-"" Recreation

LR LriT) Service Center

| AL iban Area (Kotip Bekasi)

n [~ -] [~
_ 10
] TR -

1
T
74

!
[

Skm

| | —4—?--{ | T:_IE o
RENNERES AN
I §-

HY
I

T
)

P

]
}

i1

1

ol

[l

)
K

|

(L

! !
R

FERGHER  Pootected  Forest

= 9% Dry Land (Fermiand)
Wet Lend (Farmland)
f7_.0 ' Fish Pond

Green Ared

t::.';. g

wosonmccs Tall Rosd

-~

Aderil  Rosd

" Land Use and Road Network Plan in Kabupaten Bekasi

B-14




w E
s
] Skm
BRSO U

KARUTATEN BOGOR

" Sowrce s RENCANA TATA RUANG WILAYAH KABUPATEN ;
DAERAH TINKAT ILKARAWANG - = Railway

BATLIAVA )

EABUFAVEN BEXAS)

'
SR AN R R A R A R
e S
PO ARARARARRR RN AR A Y,
e R )

bav4 SEN

B L P

CHAMAY A

. .

“e " RABKHERTA
.\

2 b 4
N. 4T M- o L4
b . AEMAHANANG
s ! - 3
KARANANG TRAGRAR F T ey
P ST R *

. 7 . 3
[ . '
[EUE v ’
PR ,
’ N . .
-t P 13 41183]
,’ FIRTAMULYA \‘

Pl '.Irmuhu . EARUPATEN SUBANG

B

£Z77) Residentia) Area EZ553) Fish Pond
B [ndustrial Area £ Protected Forest
C 23 Wet Land (Farmland) €8RA. Mangrove :
E72723 Dy Land (Farndand)

i sarTy Cona R L Read: """"' Arteriat Road
: © = Collector Road -

=+ Kabupaen Boundary -. - .- Kecamalen Boundary

Land Use and Road Network Plan in Kabupaten Karawang

B-15



	第III部 フィージビリティースタディー

	19. フィージビリティースタディ - BUMI SERPONG DAMAI 

	19.1 地域の特徴 
	19.1.1 地域レイアウト 
	19.1.2 人口と家屋・建物数の予測 
	19.1.3 フィージビリティスタディーの範囲 

	19.2 都市ガス需要想定 
	19.2.1 家庭用需要想定 
	19.2.2 商業用需要想定 
	19.2.3 総ガス需要量 

	19.3 地域冷房事業の検討 
	19.3.1 対象地域 
	19.3.2 エネルギー負荷の想定 
	19.3.3 検討ケース 
	19.3.4 検討手法 
	19.3.5 イニシャルコスト試算 
	19.3.6 エネルギーコスト試算 
	19.3.7 地冷事業性の評価 

	19.4 導管計画 
	19.4.1 BSDでの導管設計の方法 
	19.4.2 設計結果 

	19.5 ガスの手当 
	19.6 経済・財務分析-BSD 
	19.6.1 諸前提 
	19.6.2 分析の結果 
	19.6.3 分析結果の評価 



	第IV部 結論及び提言 
	20. 結論 
	20.1 エネルギー及び経済の状況と政策 
	20.2 マスタープランの評価 
	20.3 フィージビリティースタディの結論

	20.4 事業運営 

	21. 提言 
	22. 次へのステップ 
	22.1 今後の予定 
	22.2 実施にあたって 

	23. 謝辞 

	第V部 APPENDICES 
	目次 
	A. ガス及び他燃料の質 
	B. 都市開発 




