Chapter18

© Feasibility Study < Belasi



18. Feasibility Study -Bekasi
18.1 Area Background

Bumi Bekasi Baru is a large residential estate devclopgd for middle and low income
families by Perum Perunnas and located 4 km southeast from the old cily of Bekasi and

~about 30 km from downtown Jakarta. This feasibility study area consists of 2 pants :
- Area 1 and II as shown in Fig. 18-1-1 indicating area and number ol'h'ous_es.

~Table 18-1-1 Number of Ilouses i in l‘casnbnhty Study Area
Bumi Bekasi Batu | Area (ha) - No._of Houses |
Area 1 : C 825 | 3,308
Area I - ?65.0 : 4,440
Source : Perumnas ' -

" House construction of Area I has already finished and more than 90% of houses are
‘occupied. © Almest all of the roads in Area | are paved by concrete bricks. Area II is
‘now under construction and people are beginning to live i in the norlhem part of Area If.

- Within Area 1I, there are some parts which remain still unprocured Those paris are

* excluded from the feasibility study smce we do not have any prospect when houses will

be built lhcre

There are several neighboring estates around Bumi Bekasi Baru such as Taman

Narogong Indah, Bojong Menteng and so on.  Also there exist several factories at the
west side of the national road to Bogor.

PGN’s existing high iaressure main is located about 0.5 km north of Bumi Bekasi Baru.
This pipeline comes from the l‘egal Gede ‘Offtake Station and the current operating
pressur«, IS about 10 bar

18.2 Fsllmated Demand for Urban Gas
In estimating the gas demand in Bumi Bekasi Baru, we use the average fuel

consumplion coefficients(meonthly consumption per meter) for medium- and low
income group since the area has been developed as a housing estate for medium- and

. tow-income residents by the government. - Though LPG is currently used in the arca,

we assume that all the residents in the estate will use urban gas when introduced as it

- was revealed in the survey thal a high percentage of the existing LPG customers would

choose the urban gas if the gas price is (o be at the same level as current LPG price.

" Although there are several estates in the adjacent arcas of Bumi Bekasi Baru with a
large number of residents, our projection is limited to Bekasi Baru area since their

potential demand has been incorporated i in the master plan study Table 18-2-1 shows

“our demand prejection.
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Fig. 18-1-1 Outline of Bekasi Feasibility Study Area -
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Table 18-2-1 Gas Demand in Bumi Bekasi Baru for Feasibility Study

1998

Year 1997 1999
st half[2nd hatf] 1st half]2nd half] tst half[2nd hatf
No. of Customets 1,650 3,300] 5,520| 7,740 7,740
Unit Consumption (m’/y) 331 331 3346 334.6) 338.1) 3381

| Gas Demand (1000 m’/y) 100 1,260 2,400

Year 2000 2005 2010 2020

" No. of Customers 7,740 7,740 7,740 7,740
Unit Consumption (in’ly) '344.4 353.3 366.7 1389
‘Gas Demand (1000 m’/y) 2,700 2,700 2,800 3,000

 Source : JICA Team
The following conditions are assumed in calculatihg the vatucs in Table 18-2-1.
(1) Pipeline construction is conpleted in two tears
{2} Half year is necessary for pipeline construction and another half year for gas _
distribution

(3) Fuel conversion to urban gas is assumed to proceed al a constant ratio.

Giving an example of 1997, plpelme construction for 1,650 house umts is expeétéd in

- the first half of the year. (Since this is the starting year, the number of houses is smaller

than the following year.) Gas ditribution to these customers sfarts in the second half of
the year and gas is distributed to all of 1,650 customers until the cnd of the year '

fTherefor:, thc gas demand in 1997 is calculated from

" 1,650units x 33tm’ / ycar X i-year = 100 % 1000m / ycar

18.3 Proposed Dis_lribulién Nétwork

' 18.3.1 Method of Grid Design

The design of gas plpelme gnds in the feasnblllty area was conducled in the following
steps.

(1) Confirmation of customer’s tocation

(2) Selection of roads where pipelines will be laid :

© 1 (3) Measurement of pipe length and drawing of network dlagram
- (4) Load estimation and pipeline load assignment

“(5) Analysis of pipeline network and decision on pipe diameters

We confirmed the customer’s location and selected the roads where pipelines are
necessary using Permunas sile plan maps with 1/2,000 scale. These maps are also
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used to measure pipe length and to make network diagram drawings. In order to

estimate pipeline loads, the information on the number of customers and design load .

per customer are necessary. The number of customers are also counted from
Permunas maps.  As for the design load per customer, we adopted 0.128 m’h per
customer which is induced by multiplying 0.60 (the maximum load of one customer)
and 0.231 (the simultancous consumption ratio for n=7700). {cf. Appendix) The load
is assignied to nodes in accordance with the number of housing units which are covered
by the node.  Since we adopt medium pressure gas distribution system whose pressure
is from 0.1 to 1 bar and whose minimum pipe diameter is 32 mm, we first set 63 mm
for the pipes located in wide roads and 32 mm for the pipes located in niarrow roads.
'Using the network diagram prepared, we conducted a network analysis in order to
determine the most suifable pipe diaincters.  When we found the nodes whose pressure
were lower than 0.1 bar or the pipes whose flow velocity were higher than 20 m/sec, we
enlarged the pipe diameters. We iterated this process until we found the most suitable
pipe diameters. : '

18.3.2 Results of Designing

‘Sinice the existing main pipeline is located at the north of the feasibility study area, we

decided to install a regulator which reduces gas pressure from 10 bar to 1 bar at the.
northern edge of the feasibility study area. Also we decided to install a distribution

main pipeline from the regulator 1o the southern edge of the feasibility study atea so
that the pipeline conveys gas down fo Area IL As for the diameter of this main

_ plpehne we found two alternative cases, one is the case that all sections of the pipeline
~ have 125 mm diameter, and the other is the - case that sections in the northern half of

. Areal have 180 mm diameter and the remammg sections ]25 mm. {Table 18-3- I)

Table 18 3-1 Altername Cases for Mam Plpc Diameter .

Aite’ma!iveCase : T Case | Case?2

. Diameter of Main- [Diameters in all sections atejof Area I are 180 mm.
125 mm. o . |Diameters in the remaining]
B area are 125 mm. '

We conducted the nelwork analysis for both Case 1 and Case 2 and the results are

shown in Flg i8- 3 l
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Fig. 18-3-1 " Distribution Pressure along Main Pipeline
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As shqwn in Fig. 18-3-1, the pressure at the terminal point in Case 1 is much lower than
that in Case 2. - We understand that Case 1 is a kind of the maximum capac;ly design
and gives us an economlcal grid design.  On the other haud, Case 2 has some amount
of capacity surplus.. Table 18 3-2 shows the quantity of surplus capacity in both cases

P 2

(o -- N
- which are caleulated from formula b= F—:,——L“““ =1 where b is the surplus
, . 1 S .

2.ernt

' capacity (current load = 1.0), P, is the source pressure [Kg/em’Al, Pz et 15 the current
' minitum pressure [Kg/cm’A] and Py iy is the dcs;gn minimum pressure [Kg{cmzA]

Table 18-3-2 Surplus Capac:ty in Each Case

Case | P [Kg/cm Gl | P; o IKg/em’G] Pz;,,‘;}‘[}(g/c'm ‘Gll © b(%)

Case 1 1.000 0344 | 0.100 12.8%
- Case 2 1,000 0.687 0.100 . 55.7%
' Source‘: 'J]CA Team ' ' ‘ '

As shown in Table 18-3-2, Case 2 gives us about 55 % capacny surpTus Thétcfon; if
we target to develop not only the feasnblhty study area but also nelghbonng cstates, it is
recommended to choose Case 2. : - :

Fig. 18-3-2, Fig 18-3-3, Fig. 18-3-4 and Fig. 18-3-5 show the locations and _diameters:df

the pipelines planned in the feasibility study area. Also Table 18-3-3 shows the length
and cost of pipelines. '
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Fig. 18-3-2 Distribution Pipeline Plan (Area I , North)
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Fig. 18-3-3 Distribution Pipeline Plan (Area I, South)
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" Fig. 18-3-4 Distribution Pipeline Plan (Areall, North) -
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‘Fig. 18-3-5 Distribution Pipeline Plan (Areall, South)
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Table 18-3-3 Pipeline Necessary in Bekasi F/S Avea

Diameter Length {m _ Cost (MM Rp.-)
[ {mm) Arcal Areall Total Arcal Areall Total
321 13.136] 25264] 38400 315 606 922
631 13,740 10976 24,716 1,154 922] 2,076
90 0 0 0 0 0 0
125 2,018 1.864 4,782 397 254 650
“Case ] 180 0 0 0 0 0 0
- |Total 29,794 _ 38,104] 67,898 1.866 1,782 3.618
__loo] . 48] 56 104] - 7 8 15
150 24 68 92 4 13 17
200 0 0 0 0 0 0
- frotal 72 124 196 12 21 32
All Total 129.866]  38.228] 68,094 1,878 3,803 3,681
32 13.836] 25,264} 38,400 315 606 922
63] 13,7401 10,976] 24,716 1,154 922 2,076
o0 of 0 0 ] 0 0
3 , -~ 125 1,040 1,864 2,904 141 254 395
Case 2 ' 180 1,878 0 1,878 359 of 339
Total 29.794] © 38,104 67,898 1970 1,782 3,751
100 48] . 56 104 7 8 15
150 0 68] 68 0 13] - 13
200 24 0 24 5 0 s} |
Total 72 124 196 12 21 0 33 -

All Total 29866 . 38,228} ~ 68,094  1,982]  1803] - 3,785}
Source : JICA Team . o

'18.4 Gas Supply

Gas will be supptied from an exisling hi;gh pressure pipeline. The availability of gas is
confinmed in the Master Plan making and we assume no problem in the supply.
In order to convey gas from the existing pipeline to the feasibility study area, the

extension of high pressure pipeline which crosses a canal and a highway is necessary.
The cost of the pipeline is shown in Table 18-4-1.

" Table 18-4-1 - Cost Estimation of Pipeline to F/S Area

_ Specification 1. 7 Length | ' Cost _ §
Binchesschd0 - | 340 mincluding - |
- APISL,Grade B canal crossing (40m) - | - US$ 346,500

{Design Pressure 40 bar) | & highway crossing (47m) | '

Source : JICA Team
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18.5 Economic and Financial Assessment-Bekasi
18.5.1 Assumptions

In formulating the financial projections of Bekasi, we assume (ransmission pipcline of
PGN from their high pressure line to Bekasi area would be instaied in the ficst year of the

- project, and distribution pipelines would be instalied in two years, whereas In the thicd

year maximum number of houscs are start using city gas replacing 'LPG_.

Consumption volume per customer is estimated from results of our master plan,
considering income level of this area.

We did projections for each case as master plah,- from case 1 to case 5.

Material cost are the price of gas purchased from PGN. We sct it as 330Rp, which is K1

“considering the total sales volume of this pro;ect and is higher than estnmated pncc in
- master plan whlch is 315 Rpfm?»

" Assumed salarics are average salarics bf_ PGN, in the category of while collar and blue
- collar worker and that of separate Utilily' is two third of them (except pension plans). |
" Those are same as in master plan. We assume hxgher labor ¢fli iciency compared to that of
" PGN now, ‘Wthh is used in maslct plan There are somic reasons to verify thls assumptlon

as follows. _ . :
1. We assume administrative slaffs and wo'rkcrs to be miniﬁmm requirement for this
: ptojccl It nnght be no incrémental cmployces needed acwally if PGN will
- accomplish this project. Even in scparate wtility case, in assuming PGN will be in '
charge of all works or negotiations with govcrnmcntal agency, we could consider
just a minimum administrative staffs and workers for this project. :
2. PGN is now promoung rehabilitation program of old low pressure distribution .
: plpchnes, while in BckaSI facilitics are newly installed. So that tabor efticiency of
- those workers who should be in charge ‘of safely n1mnt¢nancc of distsibution
pipelines in Bekasi ar_eé_would bé much higher l_hén that of current PGN.

The next table shows plans of the project. Detailed plans are shown in Appendices O.
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Table 18-5-1 Plans for Bekasi

(Gas Demand) ) )
1897 $958 1953 2000 2006 2010 w0018 i 2R0
Residentiat {HO00m) 137 1452 2429 2856 2335 2838 2928 aon
{Numbar of Customers!
1997 1923 1699 2000 2005 010 2015 2020
Residential 1.650 5520 7340 - L1490 114 M 1740 1140
{Saes Volurme per Customer) .
16537 1938 1939 2000 2005 2010 2085 2020
Residantiel {1000m3) o [ F3] o3 034 035 ¢t €33 03
{ivestment Plan)
1997 1908 1999 . 2000 (005 Faviiy) 2015 2020
Transnission pips'ite (hm? 03
" Distrdsution pipeline hn) il ] 382 )
Cumutative dstribution pipelice (hm} 269 681 [ 3] £81 EB1 €4l €31 6a.
© Cumulative A governar {unitst ! 1 1 ] 1 1 1 ]
Quemutative B governor “{units} ) 2 & 3 -8 a ! 8 . 8
SP/customer {000Rp) 100 100 100 o0 i 100 100 100
HA+ragter fcustomer {1000Rp) 126 s 126 128 126 126 126 126
© Transmission gipeling {mil Rp) a4
Cistribution poeling {mil Rg? o 1an 15803
Totsl 57 . ImitRp) 165 3517 22t 4] Q ] ] o
- Total HR4meter (1000$) Kl 207 719 0 o 0 o ]
(mi Rp} L2208 483 2807 0 -0 0 4] 0
A govemeor C1000%) . k1) o] )] 1] [} 1] )] 9
{mil Rp? s ] ] 0 0 0 [ o
B gavarmor (+0O03) 50 300 50 [} 1] 0 0 o
. : {mil Rp? B 11 235 17 1} ] (4] 0 a3
Total imestrent (PGN) " Lanil Rp? SR 2812 613 0 ] [+] 0 0
(Numbas of Workers) . : L -
. : 1937 1998 19499 | 2000 2005 2010 2015 2020
Administative staff lexcept salcty} Agersons) 1 i 1 3 L} 1 1 1
Administrativé workers {except safety]  (persons) B 0 0 0 0 ) [+] 2
© Administaative staff (For safety) (persons) ] 0 0: [ 0 0 L] b]
Admenistrative workers Hor sa%ety) {persons? 0 0 0 ] ] 0 0 0
Sa'es i {personst 5 3 L] ] 1 ] ] 0
i Water readicg ; : {persons) B | 3 4 4 3 2 2 1
Collecting . {persang) 2 5 ? (] 5 3 3 2
Low pressore (safety . - fpersong) C 4 ] a 3 5 4 2 2
© Meter sdministration Ipersens) LR 2 2 2 2 2 2 2
Tota! ) B - (parsons) TS 23 23 L 22 1x 13 1 1

Sources:JICA team, Appendicek o
18.5.2 Results of Projectioi:ls;Bckasi i
The next tables are the summary of case 5 of Bekasi feasibility slﬁdy; First cash flow is for

séparate ulility, the second is economic analysis, and the third is for PGN, Detailed
analyses for each case arc in Appendices O.
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Table 18-5-2 Resulis for Case §

(Financiah Frastility Anays's)

1937 1933 1959 2000 20065 2010 2015 2020
Gas seles (il Rp) 109 922 1543 FAE:] 2483 22N 2342 2409
Gas material cost Emil 8Bp) 45 380 802 830 e 937 958 €34
Gross profit tmil Rp) 64 -1 1142 1253 1285 1333 13% L4115
Property tax (mit _Rp) 2 4 4 4 2 . L] 1 L1}
Labor cost (mil Bp) 143 179 188 19 159 129 123 10
Admin/strative expensss {mit Rip) 45 54 57 54 43 39 ;] kls}
Maintenance & other experses {mid Bp) 47 16 138 13 ns 1§ 118 118
Total investment Imit Rp) 2363 2913 19 [¢] [+) 1] 0 L]
Before tax cesh flow Uil Ap) -2.548 213 155 &9 859 1047 1604 1187
IRR of before tax cash flow 15%
NPV as of 10% (s Fip) 1
NV as of 150 {mil Rp} -¥38

(Sociel Berefit & Lots Anatysas of BRetas! Project! .

1997 1598 1959 2000 2005 2010 015 L
Sociat benefit for residential customers  (Rp/m3) 800 80 800 800 iles] auy 400 0 RCD
Total socia? berafit from pas sa’es (it Rp) fes) 922 | 1843 213 218 227 2342 2400
Social loss for gas supplied ) © (Rp/m2) ic? 167 187 167 188 217 42 257
Toul socia? oss from gas supshied (mit Rp) 22 192 ws 445 S08 [-11] 709 804
Gross social bémefit (mil Rp) &6 29 1533 1837 18713 1655 1633 1,605
Tetal bvestment (mit Rp) 3R 2913 619 0 0 [} 0 0
LPG botts repurchase (mil Ap) 30 7 444 0 0 ] [} 0
In bouse piseling instaltetion (mil 8p) &50 1548 822 o o 0 Q 0
Imporied facilites {inchuded) Invil ApY 44 123 391 ] L] 0 L] L
Imgpported tax {mil AnY 9 0 [} Q 0 o] 0 .0
Ket seciel koss for facilities {mil fip) 3832 36487 - 1053 Q o [ (4] o]
Lator cost {mil RpY 2 3 38 308 230 194 182 132
Incoma tax Cincluded) [mil Ap) 23 34 Kk} a2 26 2! i8 15
Administzative expenses {mil Rp) 84 27 L3 23 n 53 49 40
Maintenasce & other expeases {mil Ap) &8 (FL 137 137 i3 17 37 137
Value tax {included) ' [mil Re¥ - 13 22 23 23 it 19 18 1.
Met social berefit tmil Rp) -3853 -3448 . -89 1205 . 120 1308 1424 1329
EIRR : B Y
NPV as of 10% Imil fipd e
NPV asof 15% . ) " mil Rp) -8

- . (Financiat feashidity of PGN in Separate Ltility Case}

\‘g}' 1997 1568 1098 C 2000 2005 . 2010 2015 - 3020
Cosseles {ril A © 45 © D80 B2 280 o2 837 . I L]
Gas material cost . * (Rp/ma} ©o1e2 - e T T < 212 2R Tes: - #it

* Gas materal cost o Amil Rp) B+ B 1= < BRI V-7 | "4R7 - 51 -654 18 824
* Gross proft - il Ap) = TN -1 I R < AP &< 3 [ 1" 2 1 . 180
© Proparty tax {mil fip) S I ¥ B | 0 0 L0 0
Labor cost . - fmil 8p) -85 ¢ 145 B < s R ¥ ] 133 . &5 ® R
Administrative expenses Imil RpY R R ) 39 : 33 2] 19 A L R ]
Maintenance & other expenses Imil fp) D19 w19 0 e - 18 1] E1- S |
frave stment : fmil Rp) R < } o - 0 ) o [+] [ L]
Net cesh fiow ' {mil &p) R X+i2 ) -22 . 1% 205 199 179 ©o187 99
IRR of the ¢ash fow ’ L S 15y : : .
NPV s of 10% : {mil Rp) i< ]
NPV as of 15% Imil Rp} : 9

Sottrces:JICA team, Appendices O
‘The next tables shows FIRR, NPV as of 10% discount fate, and NPV as of 15% discount
rate for each case. In case S, resulls are for the scpatate utility. Downside contingency
when sales volume decreases by 2% and investment costs rise by 10% has been done.

: Cases when in house pipeline installation cost would be paid by the gas utilitics have also

g been done. Results of economic analyses are shown at the bottom of the table, '

Consecutively we show [inancial feasibility of PGN in case S, and cquity retirn for
separate utility when we consider financing of the separate utility,. '
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" Table 18-5-3 Results of Projections-Bekasi

(%,mil Rp)
FIRR | e - C 13% | e - 13.6%  14.5%
NPV(10%) | xsmroeeee-es 1,722 | eeemeennnnes 1,489 1,971
NPY(1S%) | o ]| 338 S I
(l)ownsme conlmgency) gy b
FIRR | cooeceeeeotit  6.2% | <cemeeeene | 122% 12.4%
NPV(10%) | --erceeemeent 2,586 | e | 945 1,134 |
NPV(15%) | -t | 4,308 oo 801 829
| (Analysis with in House pxpclme mstalla!mn)-"f}:{% S
FIRR esrenanasees 8% e 104%|  114%]|
NPV(10%) [ weooeeeomenees 2,995 | st | 216 - 698)
NPV(15%) | oo | 4,548 coooeeeees 1,540)  -1,302)
(Down51de contingency i‘v%ith in house plpelme msiallahon) '
FIRR 4.9% | -eereeneeeees 9.4% . 87%
NPV(10%) | -----eeieeeee K11 Je— 329 0 -140
NPY(15%) | 5272) e | 1965] 1,993
(Bconomic: Analysns) TR P N :E
EIRR  lam| 11.4% 114% | 114%]  133%
NSB(10%) 832 832 832" 832 1,917
| NSB(15%) -1,513 -1,513 -1,513 -1,513] 715
fI'inancial Feasibility of PGN, in Case §}
Assumptions:PGN will invest only in transmission pipeline to Bekasi
PGN will supply gas to separatc utility at 330 Rp/m3
PGN will be in charge of safety maintenance of pipelines but wilt not be
paid for their labor cost - :
Financial feasibility for PGN can be considered with FIRR,; ln:vcslment for
PGN here is marginal, so that we do not supposc any fi nancmg restrictions
for PGN in this case. o : . P
Results: ' ' %
FIRR=15.2%
NPV(10%)=403
NPV(15%)=9
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{Equity Return of Separate Utitity]

Assumplibns:’[‘ otal cquily invested 2,000 mil Rp
Total equity invested /Total facility investment=33.9%
- Interest rate for cash deposits=5%
Interest rate for long term and short term debl=10%

Rcshlts: _ .
IRR of cquily=12.4%

' (Source:JICA Team, Appendices O, Bekasi)

18.5.3 Assessiment -

In case t and case 3, annual cash flows _arc'all minus, so that it does not make sense to see
NPV of the project actually. In such a case as Bekasi; where demand is solely residential,

| it would be impossible to make the project feasible if utility entity could not raisc its sales
- price to ¢customers.

In case 2, PGN would still be not financially feasible cven though we are seeing this
financial projection in 20 years term.

In casc 4, PGN would be financially feasible. It would be the only realistic casc in

- financial sense except casé 5.

In case 5, separate utility and PGN are both financially feasibte, PGN’s financial feasibility
would depend on labor eflicicacy of safely maintenance of the distribution pipelines. To
give PGN incentive to keep safely level of distribution pipelincs, it would be realistic
separate ulility would pay for labor cost of PGN. To make it possible for separate utility,
PGN will need lower price of gas to supply for separate utility which is sct at 330 Rp/m3
in this projection.

Economic analysis is showing this project is cconomically feasible at 10% discount rate
level but not feasiblc al 15% discount rate level. This might indicate in such area like

‘Bekasi, Governmental support is rather reasonable. Governmental ';mighl be expected to
'supporl to invest in distribution pipelines as an infeastructure if economic feasibitity would
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further become worse. In case 5 economic feasibility is slightly better than other cases, It
is because labor costs per worker or staff of scparate utility arc set lower than that of
PGN,

Equily investment would bear 12.4% IRR with the investment of 2000 mit Rp, which is
33.4% of total facility investment.

In residential arca, urban gas may accelerale occupancy rate to increase. Then there

would be syncrgy effect for the developer of the residential arca to invest in urban gas

equity.

i8-16
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Chapter 19

Feasibility Study - BSD
(Bumi Serpong Damai)
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19, Teasibility Study--BSD (Bumi Serpong Damai)
19.1, Arca Background
BSD (Buni Serpong Damai) is the area where land improvement of approximately 6,000

ha is currently being promoted by PT. BSD (land developing company) in accordance with
its Master Plan for gencral wiilization of land in the west part of Jakarta and the south

" part of Fangerang.  This Master Plan includes construction of residences amounting to

approximately 123 thousand houses, commercial facilities, office buildings, umverqny,

~ hospitals, hotels, high technology indusirial zone, etc.

~ Foresceing the city function of Jakatta currently coming to saturation, PT. BSD plans to

~ establish the head offices of business, which do not need routing information e‘(change
with the governmental anthorities in Jakarta, into this area.

- According 1o the Master Plan, PT. BSD has already completed necessary preparations for

construction of schools for German and Japanese children into/near this arca for the
promotion of foreigners’ residences in this area. Since the startup of fand improvement for
housing lots, PT. BSD has promoted up to now the construction of main traffic roads,
housing lots, buildings, small-scale commercial facilities, etc. in the area. Asa result, it
is forecast that the population and residences as of the end of January 1997 will have
reached 25,000 persons and 11,553 households receptively. Thus, residences will reach a

certain extent of scale and, therefore, construction of facilitics such as expressways, a
double-lane railway, - large-scale commercial faciliti_es, hotels, medium-storied office
buildings, ete. will be started in the medium-period plan. - Along this medium-period plan,

“hospital, etc. are alrcady under construction. To expand city gas as an energy source for air

conditioning in oflice buildings, and other commercial facilities, it is necessary to clarify |
the feasibility of supplying city gas in the phase of commencing the basic design of
buildings structures. In this view, we believe this feasibility study has t;ccn well-time..

19.1.1 Area Layout

Fig.19-1-1 shows BSD’s total land utilization plan. As shown, the area is further
divided into two areas by Ci Sadane River along the east side of the central patt of the
- area, Taking into consideration this topographic feature, the devetopment schedule in the
master plan is divided into first pcriod and second period schedules respectively by each
divided area. And it is planned that the center of the office and commercial zone will be

~situated along Ci Sadané River and furthennore houses for high- and low-income
- families will be laid out from the north to the south of the area whole. '
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Fig. 19-1-1 Total Land Utilization Plan In BSD
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19.1.2. Prediction of Population and Household/Buildings in the Area

Construction of housing lots was started in 1989. Table 19-1-1 shows the populaiioh and
number of residences planned in the future.

“Table 19-1-1 Estimated Population in the BSD Acquired Area

1995 | 2000 | 2005 | 2010 2015 |

BSD Acquired Area f

HousingUnit 3 | 107 | 275 { 550 | 950 | 123.0
‘Average Family Size i in | .

BSD Acquired Area 4.8 4.5 42 4.0 | 40
BSD Acquired Area '

Population % 46.2 123.7 231.0 3800 | 492.0
Sowrce: Master Plan of PT.BSD sunit thousand

19.1.3. Scope of the Feasibility Study

- (1) Area

“The ﬁ‘(st-périod work zone under the BSD Master Plan has been defined as the zone of

~ this feasibilily study. In detail, this zone will be the development coverage zone of PT. _
BSD situated at the east side of Ci Sadane River, that is, at the north side of the Scrpong- _

-Jakarta railway.
" Further, even within this arca our zone includes only quarters where construcllon
projects are estimated to be completed by 2010, and other quarters are considered out of
~ the scope of this feasnblhty study unless they have a great cffect on the design of cily gas -

- supply network.

5 2) Demand for Urban Gas

- Energy for homc use, air condmomng cnergy for cominercial facilities and oﬁ ices, and
boiler fue! for hotel and hospitals were considered as the ficld of city gas demand and

- CNG fuel for natural gas vehicles was excluded from the said fields. In addition, the

dem.and of city gas under the 1PP Plan which is currently under study to supply eleclric
power into the BSD zone was also excluded from the coverage of this feasibility study.



19.2  Estimated Demand for Urban Gas
19.2.1 Residential Gas Demand Projection

The demand projection in BSD is defined on 18 blocks as divided by the Team, excluding
-~ other blocks where the development plan is unknown.  We counted the number of potential
~ houses in 11 blocks of those 18, for which we got detail maps showing the area per house.
At the same time, the number of households in remaining 7 blocks will be calculated by using
the specific number of households per block area for each of high-, middle- and low-income
housing sites. '

- The residential gas demand projection was made by multiplying the number of residences

~estimatéd from the above method by specific consumption volume of urban gas for
residential use, e.g., high income: 524m3/y, middle income:- 394m3/y and low income:
" 312m3/y.  The result is shown in the Table below:

Table 19-2-1 'Residemial Gas Demand Projection
- |Area NoJArea m lncomc Level No. of Hou:ehol 1Gas Demand No’/are
ol 128,400} 16 83
_192,000 :

126,000 22 41,
258,000}t 951
182,600}~ 941
242,100} 21
222,400F .
189,600}

_122,800]

324,400
403,200
89,400
350,100
652,000
495,900] _
153,000
438,500} ==

15,028,100

Total |6,765,015

Source: PT.BSD '

Not¢ ; Dark parts are the dala f tom PT.BSD and clear pam are ﬁgun,s which we calcuated or
esumatcd




19.2  Estimated Demand foy tirban Gas
19.2.1  Residential Gas Demand Projection

The demand projection in BSD is defined on 18 blocks as divided by the Team, excluding
other blocks where the development plan is unknown.  We counted the number of potential
houses in 11 blocks of those 18, for which we got detail maps showing the arca per house.
At the same time, the number of bouseholds in remaining 7 blocks will be caleulated by using
the specilic number of households per block area for cach of high-, middie- and low-income

housing sites.

The residential gas demand projection was made by multiplying the number of residences
estimated  from the above method by specific consumption volume of urban gas for
residential use. c.g., high income: $94m¥y, middle income: 394m3/y and low income:
312m3/y The result is shown in the Table below:

Table 19-2-1  Residential Gas Demand Projection
‘{mud No sehold Gas Demand
26| 128400
192,000
457,700
126,000
258,000
182,600
242,100}
222400
189,600
122 800
324,400
403,200
39,400
350,100
652,000
495,900
{53,000
438,500
5,028,100

. 268,0121.

6,705,015

Nenirees PHHSE

Nole s Bark parts are the data frone PEBSI and clear parts are figeres which we cakoulated or
catinited

12,591




19.2.2 Commercial Gas Demand Projection

The plot size is calculated from BCD’s Master Plan Map and the total floor area is
* determined using the maximum floor area ratio.

We got the list of maximum plot coverage and maximum floor arca ratio in the
commercial area, shown below:

Table 19-2-2  Plof Coverage and Floor Area Ratio

MPC. |[MFAR |
. ' (%) :
Cl Shopping (Regional Center) : 90 1.5
C2 | shopping (Local Center) 80 1.0
C3 | Shopping (Regional Mall) 70 2.5
C4 Shopping (Support Retail commerce) 80 1.8
| 01 | Oftice (High-Rise) . 920 4.0
02 | Oflice (Mid-Rise) 70 2.0
T Hotel ' . 40 2.5
H Hospital . o 40 2.5
A Admtinistrative, Institutional 30 1.0 |

Source: PT. BSD
Note MP.C. - Maximum plot coverage
MFEAR. Maximum floor area ratio
Tolal floor area is determined by the formula {plot area) X (maﬁmnum floor arca rallo) X
‘g - 0.8x 0.8, considering that the actual floor area ratio in the applicable area is around 80%
' of the permissible upper limit value (according to stafl’ of PT.BSD ) and assuming that
effective plot area is reduced by around 20% for road space because the current plots are
~ further dwldcd for building construction. '

T he 'marxc!ablc'gés demand was calculated based on the unit energy consu'mption by type
- of business by kmd of gas usage and each gas penctratlon rate as prcscnbcd m Chapter 9.

 The results are shown in Appendlces m detall and Table 19-2-3 below shows lhc oblamcd
major numerical values. '

“Table 19-2-3° Commercial Gas Demand Projection

Floor area }thng ~ IBoiler . [Air conditioning o Total gas salé:

m2 o T Ty [Ten . Jo3m o [m3y [RT . [mdh jmly m iy
- |oftice. 1,942,200 292112920800 of .. ¢ 0] 26517] - 9695 18,281621) - 21,202,4N
Cleted - 48000 - 165 165,600 5.7 C431] 649847 o8] 0 4E8] 1,299.700| 2,315,247
: ; Hospital 16,000 -3 oo 12 88| 70,848 .. 206 71 - 220286 - 314,174
11"- Shopping 1229440 © 3799{3,998%70) 9] - - 0@ 0] 315912]  12,318] 38,624.092] 42,423.001
Tatal 3220640 | 6.5908]6,908 410] 6ol 51921720.7916| 63.8531] 21.901.5] 53425699 66,051,904

Source: JICA Team
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19.2.3 Total Gas Demand Prejection

The total gas demand projection in BSD is summarized in chronological order based on
information about the construction schedule obtained from PT. BSD, and is shown below:

Table 19-2-4  Total Demand Projection in BSD _ . -
Gas Market Developme  Year 1993 2000 2005 2019 _ 2015 2020

Residential 126,000 1,121,550 96,000 0 0 o
CommercialfCooking 921,475] 1,384,531 305,405 401,674] 113,453 o

| Boiler & A.Q6,747,121110,305,008( 2,572,326 2.695734] 3,425,588 1]

| Total m3fy 7,794,596112,811.690{ - 2,973,731| 3,097,408] 3,539,04) 0
Cumulative Gas Deman Year 1998 2000 2008 2010 2018 2020
Residential 126,000] 1,800,050] 4,932,100 5,028,100} 5,028 100 5,028 100
Commercial| Cooking 921,475] 2,670,298| 4,273,115] 5,560,629 6,908 411 6,908,411

. Boiler & A (36,747,121117,976,554]|32,336,566|41,832,709]53,678,016] 59,086,595

Total " im3ly .(]'T,'i94,596 2 446,902|41,541,781]52,421,438165,614,527| 71,023,106

- Source: JICA Team

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

o Total Gas Demand Projgction i BSD
- 1,000m3/ly ‘ .
80,000 s ha T
* 60,000 SR 2
_ {1Commercial B., A.C. &
40,000 EEP _ o B Commercial Cooking
20000 [ | cinn| (|BResidential
0 = |
980 2 4 6 8 10 12 14 16 18 20
Year, ] : | ) J

) Séurce: JIC, A Team
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19.3 District Cooling Business

19.3.1  Applicable Area

The key to success in a district cooling business is whether the thermal enetgy Ioad_dchsiiy
is high enough or not, and a commercial arca with a high load density may be considered
as a potential coolitig business arca. In this view, we consider the feasibility of this

business in the 2nd business zonc which is composed of mcdlu - and high-storied
buildings as shown in Fig. 19-3-1. : -

19.3.2 Projection of Energy Load

The energy toad in the 2nd business zone ¢an be summarized as follows from the energy
load list of each block obtained in Section 19.2: -

Table 19-3-1 Composition of Coeling Load

Type of Floor Capacity of Air Conditioner
Business Arca . |Centralized|Decentralized  |Total

_ 1,000m2 RT- | RT | RT.
Office 1,881 30,000 33,500 63,500
Shopping 405] 11,000 ~3,500]  14,500]
Total ~2,286] 41,000 137,000] - 78,000

Source: JICA Team
The forecast integrated coolmg load in the applicable area is approximately 63,000RT in
office buildings and 14,000RT in shopping centers, approximately 78,000R']_‘_ in total. '

1933 Cases to Be Studied

The fca'sibility'of a district cooting business \fvili be examined by ccono.nii'c comparison of
introduction of “area cooling system using urban gas as energy sonrce" with installation of -

' air conditioners in individual buildings. - The main purpose of energy consumption in the

considered zone is air conditioning and’ power- generation because the zone is mainly
composed of office buildings and shopping buildings; in other words, hotels and hospitals
are nol located there. Therefore, the feasibitity study will cover the systems’ which
combine gas air conditioning, electric air conditioning and co-generation.” l*urther
regardmg a district cooling system, the feasibility sludy \wli cover two syslems
conventtonai cooling systems and new co-gencration systems. " ‘The conventional ¢ooling
system, that is, gas direct firing absorption chillers ( the capacity of smgle unit :1,000 RT -

max), is nol realistic due to the required capacity of approximately 80,000 RT. = Due to
this, we will assume a chilled water manufacturing system that uses " steam bmler + steam
absorption type chiller ( a little tess than 10,000 RT per unit )" -
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Fig. 19-3-1 Scope of District Cooling Area
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A co-generator will use a turbine of several ten thousand kW per unil as its driving force
instead of an engine of several thousand kW which is at maximum capacity per unit.

Regarding independent systems, the feasibility study will cover two cases; one case wherte
all buildings adopt electric air cooling system (the case where gas pipelines are not
instatled} and another case where the gas pipelines are already installed and gas absorption
chillers and GHPs are infreduced in the air conditioning markel at the gas conversion rate
analyzed in Chapter 9 as a case of maximum sates effort of PGN.

The table below shows the feasibility study cases.

'lable 19-3-2 Cases to Be Studied

District Cooling Sydtein . Independent Air Condtioning Systern

Case-A . Case-B C.Caz D-Case .

Conventional Type ' Cogene Type Gas/lilec. Air Con. Type Elec. Air Con Type
Office Steam Abs. 82,000RT ' | Gas Twhbine  40,000kW § Abs Chiller  25,500RT | Elec Chiffer  30,000RT
Boifer 394Tonh | SteamAbs = 82,000RT Gip ORT EHP 33,500RT

' Boiler 334Ton'h i : -

Elec Chiller © - 4,500RT

‘ : _ : " BEHP  33.500RT :
" |shopping : . | AbsChitler - 10.500RT - | ElecChiller  11,000RT
1 S CGHP * LS00RT TEIP T 3500RT
. : _ o | ERe.chitler SOORT ‘
3 : _ EHP 2,000RT
% Sotirce: JHCA Team :
Nole

a. Imadistrict cooling system, tolal cooling load in the zone |s 78 ,0C0RT, but we 1ncreased this value '
by 5% up to 82,000RT considering heat radiation loss. ) L

b.  The generauon capacity of co-generator is 40,000 kW based on approx 0. Skw /RT for lmmed o
apphcauon to electric power required by the energy planl ' :

(20 000 kW x 2 co- generators ) ;

¢ The steanm absorplton chiller i is subjecl to COP= l 2 Such a modet as lo consume steaim of
4.8kg/RT was selected. _

d.  Gas turbine used for the co-generator is assumed at 25% of generation efliciency. In that case,

3kg/kWh of steam is recovered from combusted exhaust gas.  Namely, steam of 60Tonvh x 2 unils can

be obtzined. This means that boiler can fully cover the lodad by its capac:ly of 394Ton/h - 60|Ton/h {1
sel pomon) =334Ton/h
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19.3.4  Study Mcthod

‘The feasibility study judges the potentialily of the district cooling business, assuming that
the thermal charge to customers is equal to total energy cost of “fuel cost + equipment
depreciation + maintenance cost + personnel cost {operators) + machine room rental
charge”; and comparing to the independent cooling systems, If the tolal energy cost of
independent systems is equal 1o the thermal charge, the district cooling business is
considered acceptable, considering premium values such as- convenience, stability,
intprovement of landscape, elc., due to thermal service from a dlsmct cooling enterprise
- “which is difficult to quanmalwe]y evalualte.

‘Further, sensitivity of business feasibility is analyzed considering the - paraniéters of
"demand fixation period" which greatly affect the success of a district cooling business.
And we also analyzed business feasibility taking into account the premium values of
district cooling systems as 1.1 or 1.2 times over independent systems. This assumes the
higher thermal rate is accepted by customers. ‘

19.3.5 Calculation of Initial Cost

Table below shows the calculated initial cOst in each case:

“Table

19-3- 3 Companson of]mhal Costs (I 000 Rp) _ .
" District Cooling System " Independint Awr Conditioning System
| - Case-A Casc-B Case-C + Case-D
Corvertional Type Cbgenc Type Gas/Elee. Air Con Type Efee. Air Con Type
Major _ S.Abs 167,492 Power Gen - 34,893 Abs N37AT0[Chdter 119,113
Appliances Boiler 14,33315 Abs ’ "167,492lG11P 9479|EHP 103,716
' Boiler * 12,826 Chiller 14,527} ‘-

e . . : e -~ |enp 109,5081 : s

Piping, Wiing - 204,254 210,691 143,825 T 74,761

IMrnps, C.T.elc. S : R

District Piplines 57,5 57,504 I 0

of Chlled Water ! : . o . : a3

Tola} 414,083 493412 " 414909 397,5%

Source: JICA Team
Note ' The encrgy plant is assumed to be installed in a big building paying rental fee in the central
part of the area.
* C.T : cooling tower -

- Engineering cost, civil works cost and insurance are inctuded.

19.3.6  Caleulation of Energy Cost

() Energy Load Pattern

The energy load can be caleulated, as in Table 19-3-4, from the air conditioning load
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patterns obtained in Chapter 9, using the fundameutals to meet the equipment
capacity in this cooling arca.

Table 19-3-4 Encrgy Load Pattern

Type of business] Floor arca {Cooling Load |Peak Load [Annual Full Rate Hours | Total  Load
m2 kcal/m2.h Mcalh Power Cooling Geally
Oftice 1,691,200 113.5 (192,024] 22222 2,010.0 385,968
Shopping 406,000 108.0 43,848  2,6250] - 3,136.0 137,507
Total 235,872 ' 523,476

Sowrce: JICA Team

(2) Specifications of Plant Facilities

The table below summarizes the main specification of each heat source unit.  The
requiréd power of auxiliary equipment and water consumption in the fable were bascd on
the refated experimental data in Japan. : :

Table 19-3-5 Speciﬁcation of Main Appliances

CO.P. Average Auxli. Consumption of water -
(L.HV) power(kW) a :
Gas Turbine - 0.250 0.050 kW/kW . 0.000 m3/kW.
Steam Abs Chiler - 1.200 0.361 kW/RT 0.018 m¥/RT
Gas Abs Chiller - LI11 0.361 KW/RT: “0.019 m3/RT
‘| Steam Boiler 0,900 - 4.312 kW/Ton " 0.020 m3/Ton
Electric Chiller 4.000 0.300 kW/RT 0,013 m3/RT
GHP - 0.967 0,152 kW/RT 0000 m3/RT
EHP ' o 3.000 - 0,152 kW/RT - 0.000 m3/RT
Source: JICA Team ‘ : ‘ o
~(3) Utitity Charges
© Power supply

Calculation is made by application of charge class U-4/LV  (For Iarge~scale cmmnercnl
use: capacily charge 5,180 Rp/kVA.M, visage charge Peak 240.5 Rp/kWh Off Péak 178.5
Rp/kWh) to independent air conditioning systems and application of charge class 1-5/H

- (For large-scale industrial wse: capacity chargc 4,780 Rp’kVAM usagc charge 109,5

Rp/kWh) to the district coolmg syslcms
Utban gas:

Application of charge ctass Kl (330 Rp’m3) to mdepundent air condmonmg systcms and
application of charge class K2 (315Rp/m3) to district cooling systems. '
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Clly water
Water consumption of 2,500m3/M minimum and charge 3,650 Rp.’m3 is applied to both
- systems, based on the city water tariffin Tangerang.

(4) Other Given and Assumed Conditions for Calculation of Encigy Cost

Maintenance cost: :
- The ratio of the maintenance cost o the cquipment installation cost is assumed as 3% in

' dlsirlcl cooling systems and 4% in independent air conditioning systems.  The difference :
of 1% between the systems comes from the economy of scale in the district cooling
systems. Further, the cost mcurrcd by chilled water pipeline \xork for dlsmct coo!mg :

syslem was excludcd from the applicable equlpmem

Pusonncl cost:
The district cooling system assumes 24 operatois and one mamgmal person for the system

cohtrol, subject to adoption of three-shift working system. © On the other hand, the

indepenident  air conditioning system assuines arrangement of two operators per building
from the forccast Ihat approximately 70 biildings will be constructed within the area (from
BSD Perth Model).  Further, the persannel cost is assumed as 22 000K Rpfycar for a
manager and 14 ,000 K Rp/year for an operator. :

Space reat; : - : - - :
Space cost is evaluated from conversion of the rent for a machinery room. The respeclive
machine space areas for district cooling systems are calcuhtcd based on typical systems in
Japan as of machinery area of 0.30m2/RT with co-generator and 0.28m2/RT without co-
generator, assuming mdcpcndcnt air conditioning systems to be 20% larger than that of
district cooling systems. As regards the  cvaluated price of office space,
50,000+0.8*0.7=28,000 Rp/m2/month was adopted based on the price per m2 amounting
to 50,000 Rp/m2/month in DKI, considering that BSD is located outside the central urban
area  {equivalent to 80% of the amount ) and, in addition, assuming the price of
miachinery space (basement) to be equivalent to 70% of the said price because of its lower
price than office spaces. '

General expenses:  Assuming 20,000 Rp/RT/year
Insurance premium:  Assuming 0.2% of the investment amount for equipment '
Depreciation:  Equipment will depteciate at the rate of 10% of salvaged book value and a

ES-year constant amount. In other words, annual depreciation of 6% will be applied for
15 years. ' S R
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Table 19-3-6 (‘omparlson of Energy Costs in Each Case

Source: JICA Team
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Dhsirict Coolfing System ndependent Atr Conditiorang Sysiar
: ) Conventiopat | Co-generation | Gas/Floe Mix Floctricity™ -
[fattond [Cooling Toad Rih - V7Y107,000] 173,107,000 13 107000] 173,107,600
[ Iranstusston Loss Rih 8655350 8655350
Total - RIb 181,762,350] - 181,762,350 173,107,000 173,107,000
Processed Steam Absorption _Rik 181,762 350] 181,752,350
Encrpy Gas Abserption - Rib - 79,895,538
Gitp - Rik 3,32898]
Elctric Chiller R1h 110956601 90,992,141
FHP Rlh : . . . 78,785,878 82,114 859
{Total Coohng Lead)Fi1h T61,762.350] 181,762.350] - V73,107,000 173,107,000
Gas Steam Boiler - Ton F60612 A58.529] - '.- L
Waste lcal Boiler Ton 301,552
. (Folal Stcam Amount) Ton - 160,613 760481 . ]
Power Load Power for Awal. MWh 68,896 - 67,583 146,752 216013
Power for Transmissioa MWh C20,A57 20,357 R '
Awnal. of Geoerator MWh . T 4628 il ; ;
. . Toral - MWh 83,253 92,581 146,752 216,014
. [Gonaatad Flee, Gas furbine MWh T 92566 " ]
"[Domandof - [Steam Absorplion RT RT000] oL 82,000 A
Ncooling {Jas Absarpbion 2T S B - 36000
Maodium GIP RT < - },500} - Sl
Electnic Chiler T T 3000 =81 000
ST T R ey TR0 37,000
Total Chilied Madium RT 82,000 82,000 73000 - 78,000
(ras Boiler Ton _ 21 :
West HHeal Doiler Ton 126
Total Steamn : Ton -343 EXE)
Detnand of Power dewriand of Plant KW 40,266 : 66,125 97,33}
Etectricity Total _ oW 10,255 6,113 §7313
EXctric Floct Demand kVA - 50,332 81656 121667
Charge Capacity Charge Rp/AVAM | & 0 4080 0. “SAB0f 5 80
Consumplof Floc (peak) MWh 17,221 30,557 41979
Usage Charge(peak) Rp/dwh o 109.50) . B D) B R
[ Consump_ of Eloc (ofl poak PWh 7i53] 116,195 71035
Us.agechargc(off pca]:) Rp/KWh N (1) RS RN Y
GRpEWh 177 385 10
KRp 12,660,288 3120765 43,909,563
Gas . {Censurmption of Gas Km3 61,098 78,778 18 700
Charge i aRpim’ RENENE B <330
. T KRp 3019070 23815225 5470910
Water Consumption of Water 3 3,374,180 3 374,178 1,670,049 1,146,501}
Chuge : | @Rpfn R T I P T L R Y 2
KRp 12,31575% ]2 315,749 6095679 4,184,72¢
Utility Cost . KRp -15 166 115 37 130 974 48 24215 53,091,697
{pvestment Encrgy Plant ) 4]4 9’09 2 39590
Cost District Pipelines i : Ly
: -~ Tolal
Mointenance.  |Ratia for Maint_Cost S
Personne] Cost | Mgr. X
Oprator .
[ Wage(Mer)
Wapo(Operator)
Total .
Rental Fee for . {Floor Area m? LS R2.960) Eriv i 24600
Space Rate Rpm2Month) . 28000 28.00C] .
] KRp 2,714,560 8 265 600 9434880 9,434 880
(Ovethead Admi. expaces KRop w1 GA0000) 716400000 G- 1,560,000) 1L I,SGD,OGO
Insurance CKRe - FEULRRISs] e BRG] v i BRI RUR) T 795,180
. Total " KRp 24 I3 158 2511816 2,389.818 7. }55 180
Duprociation  |Dxpreniation Rak o : SRR RN L R 1 © 6.0
: : . . ‘KRp - 26641 980] - 29604,720) 0 - 24894540 23,855,400
Nenrgygost < KRp g1goigdd] 90918350 101069813 106603757
; {Energy CostMeal . - : o TR gt b S ¥A



(5) Calculation of Encrgy Cost

The totat energy cost relating to the district cooling operation in each casé is calculated
based on each slep mentioned above. The initial cost is converted inte depreciation
expenses.  Therefore, this energy cost can be the total evaluation of the district cooling
operation cost.

(6) Analysis of Total Energy Cost

Table 19-3-7 summarizes the costs aid expenses for each item froin Table 19-3-6 and Fig..
19-3-2 shows them in graph form:

Table 19-3-7  Composition of Energy Cost by Case (Million Rp/Year)

Case-A  |Case-B  [Case-C  [Case-D
Uttty Cost F5,167] 37131 487945 33.095
Mainténance Cost - 11,597 13,0771 ° 16,596 15,904
Personel Cost 358 . 358 1,960 1,960
Rental Fee for Spac 1,715 8,266 9,435 9,435
General Expences 2,413 2,512 2,390 2,355
Depreciation 26,6451 29605] 24895 23855
Total 93,805] 90,948 104,070 106,604

‘Source: JICA Team

. Fig, 19-3-2 _Composition of Energy Cost in Each Case

Million Rp
120,000 [~ I a————
e B Depreciation
100,000 B General B xpences
80,000 ¢ [ Rentat Fee
© 60,000 U Persennel Cost .
) 40,000 ﬂ Maintenance Cost
| | @ Utitity Cost
20,000 T
0
Case-A  Case-B  Case-C  CaseD
Case J
SO!H’(‘(? J[( A Tt’ﬂ‘ﬁ} S - T
As seen from the above table and ﬁgurc independent systems using cleclncny -2as mix air- ’ \%@

condilioning are ‘superior to those using 100 % electric air conditioning. Moreover,
district  cooling systems are even better.  From this, it can be confirmed that the gas air-
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conditioning system is supcrior to the electric air conditioning system in the balance of
initial cost to running cost, as prescribed in Chapter 9. Of course, il is a disadvaniage to
the district cooling system that it is subjected to installation of costly chilled water
pipelines in the area and, in addition, it results in more radiation toss than independent
systems, but the obfained data reveals that the economy of scale by intensification of
energy processing overcomes the disadvantage. Tn other words, the district cooling
system enables application of a lower tariff rate of gas and power consumption in a large
scale facility, which then leads to broad reduction of running costs. - In addition, this

. system enables energy required for air conditioning capacily in the entire area to be

processed in a compact machinery room, in comparison to the total arca n,qmrud for
installation of air conditioning machinery space in individual buildings. ~ The evaluation
of the floor area which was determined from relevant space rental charges reveals that
space saving effect of the district cooling system greatly contributes to its economics.
Furthermore, reduction of personnel cost by steamlined equipment control is an
advantageous point of the district cooling system though the effect is relatively smail.

Of available district cooling systems, those of co-generation type are superior to the
conventional type in total energy costs.  The effect of energy-saving by co-generation type
is reflected to the econoinics. : S

19.3.7 Feasibility Eval'uati_on of District Cooling Business

The 'comparali've study of the total en_'eigy cost assﬁr_es the superiority of district cooling
systemis in the foregoing sections. ' However, further study must be conducied as to -
whether the dlﬂerence in cost is enough to motivate investors for the dlslncl coolmg
business. :

- In addition, the cvaluatlon of total energy costs shown in the foregaing sections does not
' fake into account the time factor. Usua!ly land development propresses with steady

growth of the area over a long pcnod Investment for the district cooling infrastructures
such as conslruction of refated plants and chiiled water pipelines in the area takes place in
the carly stages of land deveélopment. = Therefore, if a long period is nceded for
accumulation of thermal demand, the investment may not be recovered, meaning a failure
'of the business due to burden of interest payment and running costs.

The feasibility of the district cooling busmcss in BSD is evalualed on thc basm of the two
pomts mentioned above. : :

(1) Preconditions and Assumptions for Bvaluation of Business Feasibility

a. In Table 19-3-6, the total encrgy cost of the indepeiidgsnl systems are 198.81 Rp/Mecal for
a gas-clectric mix air conditioning type and 203.65 Rp/Mcal for an electric air
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conditioning typ. We take 198.81 Rp/Macal as the competitive price for district cooling
systems.

b. Regarding the effects of gas market building-up patterns, feasibility of the district
cooling business is checked with four patterns: the pattern of 100%-completion of energy
using buildings in the initial year and patterns of continuous development at a constant
percentage 50%, 20% or 10% cach yeat.

¢. Pay back years and IRR are used as the evalualion index. The cash flow is before
taxation. .

(2) ‘Calculation of the Feasibility of the District Cooling Business
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Table 19-3-8

100% L.oad Completiod in the Initial Year

Cumulativ Cash Flow (MMRp)

Case-A
Cace-53
Case-C
Case-D

[Cace-a
Cas¢-B
Case-C
Case-D

4 | s

16

17

18 19 20,

1 12
s Dy IR K

1,033 10?;327

a1

181,413

218,205] 255,003 291,397

PR 25696 68955 1)
AR % &

2:‘9’: S EL
e /|

2,214) 155413

G

158,732

241,951

285,250] - 328,500] 371,763

TR

a3a65] sgoss] 82981

£

7,911

ney|  sserr| w4

400,000

300,000

100,000

¥iip O
-100,000
-200,000
-300,000
-30,000

"-500,000

200,000

L Cas'e-ﬂ. . :

m=@*Case-B
— & —{ase-C

‘ - = Ca.s-e‘D.i

"t 2 3 45 6 7 _sfa‘lo'nilz'ls’u 15 16 47T 18 13 20

Thermal Charge(Rp/Mcal)

Thermal c!;arg:

Casc-A
Case-B
Case-C
Case-D

198 81
19881
19881
203.70]

Source: JICA Team
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Table 19-3-9  Continucus Development at $0% a_Year

Cumalativ Cash Flow (MM Rp)

TRR: 20 ycars

Case-A
Cisz-B
Case-C
Case-I»

16 17 5 | 19 »
15.888]  150,978) es272] 225588 262360
155.597] - 208,256] - 251,518] 204,374] 33301
Rk B,212]: 33,165] 58,058 32,951

3,91 31,764 ss607] 79470

109,000 ]

300,000

200,000 = & (Case-A

160,000 @ Case-B

WwRp 0 ~ & = Case-C

-IO0,0QO 0= Case-{
200,000

-300,000

-400,000

-500,000 & . — - : e :

Z O 1 2 3 4 5 6 7T %9 :10 112,13 14 15 16 AT 1B 19 20 .
U [ — — ' —— ——— _-
Theninal Chorge(Rp-Meal
| Thermat charge
Case-A 198 81
Case-B 198.81
Case-C: 198 81
Case-D) 201,70

Source: JHCA Team
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o

_Table 19-3-10 Colllilllsg'u,,s,])_émlgpmgut at 20% a Year

Cumtlativ Cash Flow (MAMRp)

IRR: 20 years |

RR

Case-A
[Case-B
Case-C
Case-D»

18

15 . 17 i9 .2

26870 63,664 100458] 13n.252) 173046

63,790 tonods] 150.308) 193,367 236826

35Tt garz]  3ntss[  58,058] 82,951
IiaisBe) isn| 31,784

T 55617 19470

300,000

200,600

MéRp ¢
| 100,000
200,000

-300,000

+500,000

100,000

400,000 §

9 10 M

12 13 14 15°16 57 18 13 20

0" fage-D

=B gase-d

=& (Case B )

~ & —Case-C.

Tha mal Cha;'gc(Rp'flJcﬂ)

Thermal charge

Case-A
Case-B
Case-C
Case-D»

198 81
158 81
158 51
203.70

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

Cumnilaly Uash Fisw (RFNRP]
{RR" 20 years

Case-A
Caze-R
Case-C

CoseD

| 20
CEasea 26,851
Case B 63,143
Case-C 82,95}
Case-D 75,470
100,000 _—
~]
mip i At L x i 1 1 :. i
( = & Cage-A
100,000 S
. B Lo = Case-B
: ﬁ(g- .
200,000 T AT — & ~Cage-C
C e L. . :
| £ —r——
40,600 gT-d
: I 3 ‘-._-“..‘._’,
0 12 3 4 5§ 6 T 8 9 10 I 3213 14 15 16 1718 19 (20
) ‘l?.aumal'(‘-hafgé(Rp'!vkal)
+ : Thirmal charge
Case-A 128.83
Case-B 198.81
Case-C 198 81
Case-D 203,10

" Source: JICA Team
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(3) Conclusions

As described in Section (2) we calculated the sensilivity in IRR by the difference in the
thermal charges, and the resulis are compared below.

Table 19-3-12  IRR in Conventional District Cooling Business

&

Cocficient  [Thermal Demand Build-up (year)
of Thennal {Charge
Charge {Price)
_Rp/Mcal 1 2 5 10
1.00] 198.81 5.38 4.66 2.84] 041
1.10] ~ 218.69 8.58 7.63 5.39 2,61
1,201 - 238.57 11.50 10.31 7.62 4.48

Source: JIC4A Team

TFable 19-3-13 IRR in Co-generation Type District Cooling Business

Coeficient |Thennal Demand Build-up (year)
of Thermal [Charge :
Charge (Price)
Rp/Mcal 12 .5 10
1.00] - "158.81 . 607 5.30 3.41 0.92
CL10] 218.69 8.90 793 . 565 2.84
1.20]  238.57 11.52 10.33) - - 7.64 4.51

Source: JICA Team -

Fig. 1933

;_S_‘>gglk§itivity of IRR by Price in Conventional Cooling Business

‘Sensitivity of IRR in Conventional District Cooling BuSi’:}@SS ‘

12.00

© 10,00
8.00

IRR 6.00
4.00

4

2.00 |

—&—- 1.10
'_‘D* 1.20

0.00

L

12 3 4 s 6 7 -8 9 10

Customer Build-up Year

Source: JICA Teamn
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Fig. 19-3-4 Sensitivity of IRR by Price in Co-generation Type District Cooling
. Busimess

12.00
10.00
8.00 |
IRR 6.00 ¢
4.00
2.00
0.00

1 2 3 4 5 6 7 g8 -9 10

Customer Build-up Year

Sonrce: JICA Team

From th¢ above, district cooling is economically feasible with the IRR higher than 10%
only in four cases that the market development is completed in only two years and thermal
~ price of 20% higher level is charged to the customers.

- Relatively, co- generallon 'typ\, is superior to conventional type due to the energy
conservation effect on the economics. ~ The district cooling business will be feasible with
co- general:on : - G S ‘

‘The district ceoling business may not be feasible in other cases, but by reducmg the
construction, operation and personnel cosls and with higher levels of energy conservailon
S0mE cases may become feasible. :

194 Proposcd Distribution Network
19.4.1 Method of Grid Designing for BSD

The BSD feasibility study area conlains mere uncertainty compared to the ' Bekasi
feasibilily study area. Although BSI>'s development master plan shows area zoning such
as residential use or commercial use, concrete site plans which indicate the location or
structure of buildings are not available yet. Therefore, the Team tried to make a free-
- hand gnd dcsxgn ' ‘

'_ The grid d_csngn ofpipél_ilics in the area is conducted in the follo-wing steps:
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Gt

(1) Area zoning and load estimalion

(2) Selection of roads where pipelines arc necessary

(3) Measurement of pipe length and drawing of network diagram
{4) Pipeline load assignment

(5) Network analysis ang decision of pipe diametey

We zoned the study area according to BSD)'s developmient master plan and ‘obtained 18
commercial plots and 18 residential plots. The gas load of each plot was estimated using
the plot area in case of commercial plots and the number of customers in case of
residential plots. We confirmed the roads where pipelines are necessary from the map in
BSD’s development master plan and measured pipeline length. From this information,
we drew the network diagram shown in Fig. 19-4-1.  'The gas demand of each plot was
assigned to the nodes in the network diagram using the percentage shown in Table 19-4-1.
In the network design, we assumed 80 % of cach plot’s load as the pipeline load because -
customess in BSD are in the residential and commercial sectors and the peak times of both
seclors are different.  While the total load in the area is more than 20,000 m’/h, a 10 bar
distribution system which conveys gas to the heavy demand area near plot C-13 and a 1 bar

- system which distributes gas to the residential districts are required. Since PGN’s -
* Serpong offtake station is located at the northern edge of BSD, a 10 bar pipeline will be
‘extended from the station. We decided to install two regulators which reduce gas -

pressure from 10 bar to 1 bar at the northern part of the study area and the center of

- - commercial plots.  Using the data prepared, we conducted a network analysis in order to

determine the most suitable pipe diameters which do not exceed the flow velocity of 20

. mfsec.  As for the distribution pipe to each customers in residential plots, we estimated

the necessary lengih and diameter of pipeline using the results of Bckas_i F/8 area.
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Fig. 19-4-1 Network Diageam for BSD F/S Area

Y
A\

1024 : N 6
' ‘ Legend :
——= Pipeline (10bar) |

----- Pipeline (4bar)
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Table 19-4-1 Demand in Each Plot and its Assignment to Nedes

Plot | Demand Demand Assigament to Nodes

No. | (m’m) | Node | Node2 | Node3 Node 4 Node §

No. % | No. % | No. % | No. % | No. | %

C-1 1.570} 103 | 50%)] 104 | 50%

C-2 2,100] 163 ] 50%]| 104 | 50%
C-3 1,800] 104 | 50%] 106 | 50%

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

C-5 1,200] 121°] 100%

C-_6 2.100] 114 | 50%| 115 | 50%] 1. |
C-7 1,300] 124 | 33%| 129 | 33%| 128 | 33%

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

C-9 gao] 125 | 25%] 130 | 25%| 131 | 25%] 126 | 25%
C-10 23008 126 | 25%| 131 | 25%] 133 | 25%) 132 | 25%|
C-11 50l 128 | 34%| 120 | 33%]| 134 | 33%

c-12 | 2600l 130 | 25%| 131 | 25%| 133 | 25%| 136 | 25%

C-13 2.700] 135 | 100%

c-14 | 2.400] 129 | 20%) 130 | 20%} 136 | 20%] 139 | 20% 134 | 20%

C-15 1,100 116 | 70%) 117 | 30%

C-16 1,700 119 | 100%|
: N K8y 1,500] 141 {100%
?, o Fcas| n700] 137 [100%
* : R-1 30] 102 {100%
R-2 ~40] 106 {100%
. R-3 - 100] 107 {100% |
R-4 ~30] 108 ]100%
R-5 so] 112 1100%
R-6 | 601 111 |100%
R-7 ~ 80] 112 {100%
R-8 | 70] 127 j100%)
R9 “40] 122 | 100%
R-10 401 128 [100%]|
R-11 too] 115 [100%]|
R-12 130] 116 | 100%
R-13 30§ 140 |100%
R-14 140{ 140 | 100%| -
R-15 260] 117 {100%
g R-16 160] 116 {100%]
R-17 50] 118 1100%
R-18 180] 118 1100%

Sounrce : JICA Team
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19.4.2 Resulls of Designing

Since the devclopment in BSD proceeding step by step, we made a pipeline extension plan
which consists of 4 phases.  Table 19-4-2 shows the diameter and length of each pipe and
Table 19-4-3 shows tlie length and cost of pipeline necessary in each phase.

' Téb!e 19-4-2 Diameter and Length of Pipeline in ¥/8 Arca

Left ! Right | Dian). | Length . Lefl | Right | Diam. [Lenpth] .
No. Node Nogdc (nnﬁ) (mg) Phase | No. Node Nogde {mm) '(mg) ] Phase
1 1 2 1250 ] 1,6000 1 p2s| 116 p117 | 150 | 400l 2
21 2 3 | 200102500 2 fp26| 116 119 ] 150 | 750 2
3| 12 | 104 | 300 sol 1 |27] us | 19| 100 | 800 2
41 13 ] 120 | 300 6| 2 {28) 121 | 122 ] 150 | 350 3
51 13 | 129 | 300 O 4 f29] 122 | 123|150 | 350] 1
6| 102 | 103 | 63 856 1 {30 123 | 124 | 150 | 150f 2
71103 w04 | 1254 400 1 {31 23| 125 | 150 | ssof 2
81103 ] 104 ] 125} 400 t {32] 124 | 129 | 150 | 450| 4
ol 104 ]| 106 | 150 )] ssof t 133|125 | 130 | 150 [ 400] 2
(10} 104 | 105 | 150 | 600] t 134] 126 | 131 | 150 | 350 4
1) 104 |-106 | 150§ 550 1 {35]| 127 | 128 | 250 s00] 4
12] 106 120 | 150 | 450 1|36 128 | 129 | 250 | 400] 2
i3] 1061 107 | 150 | 450 1 |37]. 929 | 130 [ 3¢0 | 450} 2
14] 107 } 108 ) 150 | ssof 3 38| 129 | 134 | 250 | 3s0] 4
151108 | 109 | 1s0 | 300 3 [39] 130131 {250} soof 2
161 109 | 111 | 63 3000 3 {40 130 |-136 | 200 | sso| 4
170°109°F 112 [ 150 500l 3 f41] 13t | 132 | 1s0 | so0 4
18 112 f 134 | 150 ] 600 3. {42} 131|133 | 150 | . 300] 4
19 114 | 127 ] 250 | 750§ 2 B43] 134 |'135 | 200 | 150! 4
20 t14 |- uis | 200 | soof 2 |44 134 | 141 [ 156 { ooo| 2
211 114 | 115 ] 150 | 500 2 45| 136 | 137 | 150§ 2s50] 4
22| 115 | 116 ] 200 | 4d00] 2 l46] 136 { 1390 [ 1so | 7s0] 4
23| 115 116-°) 150 | 400] 2 J47] 140 [ 141 ] 63 | 2%0] 4
24| 16 | 119 [ 200 | 7s50] 2 Total 24,450

- Source : JICA Tean
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Table 19-4-2  Length and Cost of Pipeline Necessary in BSD F/S Area
( Length [km], Cost [million Rp- )
Classification | Material | Phase i 1l 1l 1V | Total
- Steel |length 4.6 9.4 2.8 56| 223
_ Cost 822] 1L,710] 398 0| 2,929
Main Pipes P.E. |Length 1.7 0.0 0.3 03 22
to Plots : Cost 180 0 25 211 227
Total " |Length] - 6,3 94 31 5.8 24.5
Cost. | 1,002] 1,710] - 423 2] 3,156

Steel |Llengthf = -0 © 0 0] 0
Distribution | Cost 0l 0 0 0 8]
- Pipes PE. {Length| 228 0] 1284 0] 151.2
in Residential Cost | 1,351 0] 7,608 0] 8959
Plots | Total |Length| 228 -0 128.4 0| 151.2)
Cost | 1,351 0| 7,608 - 0] 8959
Total -~ |Length] 2%9.1] 9.4} 131.5] - 5.8] 175.7
Cost | 2353} 1,710} 8031 “21) 12,1158

Source : JICA Team

19.5 Gas Supply
. The gas consumed in the BSD feasibility study:arca is dircctly sispplic<i from PGN's
§ - Serpong OMake Station as the station is located at the edge of the area. ~ The availability

~ ofgasis checked in the Master Plan chapters and We assume 110 problem in the supply of
gas to the area. :
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19.6 Economic and Financial Assessment-IBSD

19.6.1 Aésumptions

Assumptions in the financial projections of BSD ate listed below:

(1)

X}

)

)

)

In the financial projections of BSD, we assunic 5 pricing & business unit cascs; é;ach
coinciding with that in the Master Plan (Chapter 14). We also conducied calculations

- for cases with downside contingency, in-house pipeline installations substantially paid
- by gas utility, etc.

In Case 5, PGN is supposed to invest in pipelines up to the “A” regulator, whereas a
separate ulility invests in the portion from the main pipelines afler the “A” regulator
1o service pipes through distribution pipelines and the “B” regutator.

The labor cost of the separate utility is assumed as two thirds the current PGN level
(without pension plan). Unlike the Bekasi case, we assume the same labor cﬁ‘ fciency
in BSD as in the Master Plan

The gas material price, i ¢., the transfer or whalesale price, to the separate utility is

set at 315 Rp/m3, which is the K2 price in PGN tariff table and is the same as in the

- Master Plan.

‘Gas sales pnces to end customers are set at the same levcl as in lhe Master Plan in

" each case.

©

Co:mnerc:al air- condltxomng demand in BSD is pI‘OjCClcd assuming that the build-up

of the c:ommcrcml facnhhcs will be 50% inten years of the who]c plan for a sensilivity

'analys:s case.

The next table shows plans for BSD. (Air conditioning demand will be 'deveioped 100%.
case 1 to 4) Detailed plans for cach case are shown in Appendices O.
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Table 19-6-1 Plans for BSD

{Gas Demand)
1597 1338 1589% 2000 2005 2010 201% 2020
Residential - (1000m3} [\ 126 673 1800 - 4932 5028 5028 5028
Commercial {cooking) (1000m3) [\) 921 1286 2670 4273 5561 6508 6908
(AC) 100% (1000m3) o] G.147 1672 11817 32337 41833 53678 59087
Gas demand Totad {(1000m3) ¢ R785 9636 22447 41542 52821 65615 M023
AC damand with 100N contingency (1000m3) Q 6,747 1672 11977 32331 41833 53678 59,087

{Numbaer of Customers) )
1597 1598 1893 2000 20035 2010 2015 2020

Residential - Lunits) 1] iz 1,142 4017 12431 12,582 12592 12592
Commercial {cooking) (units) ] R 17 4 0N 161 240 240

(AC) (units) ¢ 7 8 22 43 73 108 12
Gas demand Total © Aunits) 0 232 1168 4084 12565 12826 12841 12945

(Sates Volume per Customer) ' _
. : : 1997 1338 1993 2000 2005 2010 2015 2020
Residential (10003}

. o] 039 059 043 040 040 040 040

Commercial . {eooking) : (1000m3) o 6962 w24 515 705 3452 2873 2873
oy . (1000m3) 0 54574 91683 33341 74708 57352 45658 52537

Gas demand Total (1000m3} 0 3354 a6 550 k&1 4903 507 349

(Investment Plan)
1997 15338 1993 2000 2005 - 2010 2015 - 2020

Cumdative main pigeline length (10bar) (km) 1§ . 41 41 41 41 4.1 41 41
Cunxdative matn pipefine length (1bar) (km) 47 116 s - 16 147 2035 205 205
Curnulfative distribition pipeline length (k) 28 28 28 228 1512 1512 1512 15312 -
" Cumulative offtaker {units) o 0 0 [ 1 2 2 3
Curnulative A governor © funits} ] 1 1 1 2. 2 2 2
Cumulative B governor ~ - funits) 1. 2 $ 1 13- 13 13 13
Total investment (PGN) ’ mdRp) - - 21 2,002 Lo 33 a1 16 0 1% Y
(Numter of Workers) ) : ) .
_ ' ‘ 3991 1998 1959 © 2000 . 2005 2010 2005 2020
Administrative staff (Except Safety) :  (persons}) - 1 2 4 5 4 2 1 1
S * Administrative workers (Except Safety} (persons} © 3 5 9 10 . B T2 1 1
g Administrative staff (for Safety} - parsons} 2 2 t S 5 o2 1 ¢
- Administrative workers {for Safety) {persons) 14 4 2 Ty [ i 0 ¢
Salés (persons) 1 4 I TR | 1 i S ¢
Meter reading (persons) : 1 ot 3. 5 4 3 2
Collecting lpersons) N 2z 4 8 .6 4 3
. High-medum pressure (Safety)  lpersons) T 0 2 2 1 1 | i 0
" Low pressurs {Safety) : {persons) 10 8 8 8 38 27 19 [k}
Meter adnvnistration o {persons) 1 2 ? - 19 13 L9 1 1
Total ' C Apersons) 22 32 45 50 87 55 33 2t

Somces JICA team, Appendtces O
: 1'9.6.2.‘Resulls of ijéctions-BSD

" The next tables are the summary of case $ of BSD feasibility study. First cash flow is for
separate utility, the second is cconomic analysis, and the third is for PGN, Dcla:lcd_
analyscs for cach case are m Appendices O |



Table 19-6-2 Financial Analyses and Economic A'nalyses

(Hm;ucigl Feasbility Analys's)

} ¥ 1938 1939 2000 L2005 - 2010 2015 2020

Gas se'es {rit Rp) : 0 3065 4103 9509 18035 | 22276 271263 23043

Gas material cost (i) p) 0 2455 3035 - 10N 13066 16513 20659 22302

Grose profit (el Rp) 0 809 1063 2438 4550 5763 6594 6676

Progerty tas {rmil Rip) 4 3 4 T4 . 5 3 2

Labor cost {9 Rp) 100 e 4719 568 528 38 208 10

Administrative ¢xpenses {rid Fp) 30 &9 144 m 158 . 9% 2 ]

Mairterance & other &xperses {rul Fp) 48 » 0 i) gt 355 367 . 368

Total investment {i-ul Rp) 2351 1542 120 133 L L T % 1]

Before tax cash Sow : o {rvil Flp) . -2561 - -3 -1y 820 . D850 43825 5924 - 8150 i
IRA of before tax cash flow . - . . 227% S . : . . ﬁé}";’
NV as of 108 - - . (miRp) 13785 . . : : ' : T
NPV as'of I5% - - {mit Rp) 5263

{Social Berefit & Lose Anslyses of BSD Project) R o
o : 1997 - 1938 1999 2000 - 2005 2000 2015 0 2020

Social benefit for residential customers - (Rp/md) 800 800 - 800 L8007 800 800 80g BOG
Sociat berafit for commarcial cooking (Rp/m3) BT - 8O0 00 800 800 800 - BOGT - 8O
Soxial banefit for conmereial AG (Rp/ind) 328 528 528 . 528 528 . 528 - .58 . 528
Totel sociat banefit from gas sa'=s (MAIRDY 0 4300 5622 13058 24438 30559 37891 40747
Social fogs for gas spplied {Rp/mD) 47 - 147 167 167 186" ~ 217 242 67
Total sociafl loss from gas supplied © {miRp). - QT 1302 1609 - ATD 1127 11375 15879 18983
Grosa social beneht ’ - Amit Rp) o 30 4013 ' 9319 18711 19183 22012 21,734
Total imvestyrart _ {mit Rp) 2723 2002 1420 133 Bl - 188 29 0
LPG bottle repurchass (re sidantial) {mil Rp) 42 186 $1% 483 32 .0 [¢] 0
In bouse pipeling installation (r2sidential}  (mil Rp) 83 an 1150 956 65 0 [ t] 0
LPG bottle repurchase {commercinl) - {mil Rp) ) 3 t 6 1 - 1 4 0 [
tn houss pipetne installation (cocking) {mil Rp) £ 13 104 - 23 17 <] ] ]
In house pipeline installation (AC) © (mill Rp) 95 - 10 183 45 3 99 9 - 0
Turbs chifler . (1000%) 1216 . 13814 - 3440 . - 2458 2494 2 [}
. {rdl Rp) 16953 LS 32605 8085 © 5198 11610 5195 Q
Absorption chiller ’ C{1000%) 1.73% 7% . 14872 3688 2645 a003 2310 0
{mil Rp) 18133 1832 34550 8657 - 6218 18871 4589 o
Inported facilite s Gincluded) . {mit Rp) . 1555 J20 3150 1067 483 1418 400 0
Iported tax {mil Rp) 0 ¢ . o 0 o . 0 o 0
Net social foss for facilites {rat Rp) to3ea7 2137 3564 1337 519 1.491 4 0
Labor cost © (il Rp) CAss B4l 157 834 1817 958 616 330
Incoms tax inchuded) {mil Rp) 55 k] a7 :1:] 188 W0 [ 3
Administratie expenses (4l Ap) 148 152 27 250 - . 500 287 . 185 ]
Mairtérance b other eqpenses {mil Rp} 54 S5 nl V32 L1 B L 403 420
Vatue tax {inctude d) {mil Rp} 20 29 4 - 38 85 68 59 52
Nel social berehit (it Rp) ~4.609 136 ~530 6502 13934 16224 w54 21020
ERAR 556%
NPV as of 104 {mit Rpd 15527
NPV 23 of 158 £t Rp) 41.634

{Fiearciol FeasibBity of PGN in Separate thifity Cased . -
1937 [3:222.3 1999 2000 2005 2010 20013 - 2020

Gay salen pice {Rp/m3} 25 35 B 1] 315 315 315 35 kil
Gas purthase price (Rp/m3} 1:74 163 174 183 212 © 230 2% N
Total gas sa'es {mit Rp) s ] 2455 3035 N 12085 16513 20659 x23n
Total g33 purchased {rmil Rp) <] 1303 183y 4102 8802 12.082 15535 961
Gross profit {mit Rp) o] [REH 1355 2569 4283 4,434 4134 2653
OfRaker {mit Rp} | o e 4] 4] 0 0 )
A gavecnor {mit Rp) 11 [ 4] 3] 1] o .0 [
Wain pipelice {1 0bar) {mit R} 223 453 [+] 0 [+] L 0 0
Labor expenses  Salaries {mit Rp} 359 34 FLX] 24 1045 580 378 152
Pensions {mt Rp} o3 37 25 22 104 58 37 19
Total {mit Rp) ags 41 299 45 1143 638 408 an
Admirdziretive expenses {=it Rp} 111! 123 &4 74 345 191 - 132 <%
Martenance & other expenses (it Rad 2 2 2 2 18 27 27 e ]
Net cash flow {mit Rp) -858 150 350 2847 am 3574 1576 2388
FIRR 947
NP as of 1A I Rp) 16886
KPPV a8 of 150 {md Rp) 10427

Sources:JICA team, Appendices O

ik

The next tables shows FIRR, NPV as of 10% discount tate, and NPV as of 15% discount
rate for each case. In case S, rosults arc for the separate utility. Downside contingency
when sales volume decreases by 2% and investaient costs rise by 10% has been done.
" Cases when in house pipeline installation cost would be paid by the gas utilities have also
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been ‘done. Results ‘of ‘economic an'alyscs are shown at the bottom of the fablc. We

-conducted the same analyscs when air conditioning demand development is 50%.

Conseculively we show financial feasibility of PGN in case S, and cquity rcturn for

separate utility when we consider financing of the separate utility.

< Table 19-6-3 Results of Financial and Economic ijéc!ions_-BSl)

_(%, mll Rp)
(100% Alr o ditiomng eveloﬁment demand) 3z i
FIRR ' 10.3% 17.4% 38.0% 52.5%
NPV(IO%) R ' 304 - 10,203 11,701 21,600 ' 13, 786
NPV(15%) -3,611 2, 126 5,887 11,623 5 26’1
’(Db‘\fu'iéidé;contmgency analysis)32%. . ol s '
FIRR ' 1.6% - 14, 7% 32.1% 46.7% !8 8%
NPV(10%) -2,969 6,733 9,566 19,267 10,110
NPV(15%) ~ 25,884 202 4,561 10,183 2,770
(In hoiise pipeling installation) 7 -0 00t mpd e DB R e R
FIRR ~ 8.9% 15.8% 28.3% 41:.1% 19.7%
NPV(10%}) . -1,376 - 8,524 10,022 19,921 11,765
NPV(15%) . -5,010 | 727 4,487 10,224 3,613
(Downside contingency with mhouse pipeline installation) "~ =i -
FIRR 64% | 13.3% 24.1% | 36.8% 16.4%
NPV(10%) -4,648 5,053 7,887 17,588 8,088
NPV(15%) 7,284 -1,661 3,162 8,784 1,120
‘(Hconomic Analysis): ol o G e
EIRR | _52 2% ' __52 2% _ 52 2% . 52.2% 55.9%
NSB{10%) 72,634 72,634 72,634 | 72,634 75,527
NSB{15%) 39,538 39,538 39,538 39,538 41,634
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Table 19-6.3

(Continucd) |

1932

 (50% Alr condltionlng (levelopment demand) T T T
FIRR | -ermremmeeeet 8.6% S S% 24.1% 21.2%
NPV(10%) | -------------- 21,932 77 9,122 12,027
NPV(i5%) | ---c-mommmane- -5,640 2,111 3, 626 4,204
| (Downside contingéncy analysis) . . .o it R p
FIRR | eomeeeeeees 6.7% 5.8% ienl 0% @
NPV(10%) | -------------- -4,594 -2,138 7,563 9,125 | ' -
| NPV(15%) | ------ooiee-e- -7,539 -2,970 2 652 2 177
(1 hotise’ plpchne lnsiallatlon e e R gl
| FIRR - 7:5%  6.0% 10, 7% 18.4%
NPV(10%) | ------memeamin -3,612 2457 . - 7,443 10,006
NPV(15%) | -----so-oomoe -7,040 -3,510 2,227 2 555
(Doivriside contingency with ifi house pipeline instaitation) 1 . Joi n 17
FIRR | cemeeeieneees . 5.8% 3.7% L 17.6% j15 7%
INPV(10%) | ----cmememeee -6,274| - -3818| . 5884 7,103
NPY(15%) |} «w-eccoemoroo- -8 939 -4, 370 1252 - 527
(Econorhic Analy31s) CET e e e R e e
EIRR 30 1% 30 1% ' 30 1% . 30 1% 32.9%
NSB(10%) 35,207 35,207 35,207 35,207 38,099
NSB(15%) 16,480 16,480 - 16,480 16,480 18,575
[Firancial Feasibility of PGN, in Case 5} “
Assumptions:
® PGN will invest in off-take and meter stations, high pressure mainlines, and “A”
regulators.
@ PGN will whole-sell gas to the separate utility at 315 Rplm3 _
@ PGN will be in charge of safety maintenance of pipelines but will net be paid for
their jabor cost. ,
@ Financial feasibility for PGN can be considered with FIRR. Investment for PGN
here is marginal, so that we do not suppose any financing restrictions for PGN in
this case.
Results: [100% Air Conditioning Denmand) [50% Air Conditioning Demand]
FIRR=94.7% FIRR=40.6% 7
NPV(10%)=16,886 NPV(10%)=6,509 e
NPV(15%)=10,127 NPV(15%)=3,419



J—
Y

' “{Equity Return of Separate Utility]

(100% Air Colndilionliug Démand)
Assumptions:

® Total cquity invested 3,000 mil Rp

® Total equity invested /Total facility investment=16.3% -
- @ Interest rate for cash deposits=5.0%
- 2

Inlcrcsl rate for long lcrm and short term dcbt 10 0% '

Results: . IRR 'of cq'uity=18.4%

 [50% Air Conditionitig Demiand]

Assumptions:

® Total cquny invested: 3,000 mil Rp

@ Tolal equity invesied /Total facility investriient=16.3%
® [Interest rate for cash deposit=5.0%

@ [nterest rate for long term and short term debt=10.0%

Results: IRR of cquity=18.0%

(Source: JICA Team, Appendices O, BSD}

19.6.3. Assessment

(1) From the results of the financial projcctions, we see 13SD cases aic quite feasible
except for Case 1 with 100% air conditioning demand development case. However,
when we sec its sensilivity analysis case of 50% air conditioning demand
development, only Cases 4 and 5 are feasible.

(2) In Case 4, PGN will be too profitable in the 100% air conditioning demand
development case. A realistic result will be in cither a case in which the Government
invests in part of the distribution lines or one in which PGN raises the residential gas
price more stowly.

(3) As air conditibning demand increase might significantly fluctuate in the course of
development speed in the Jakarta area, we should take the contingency belween the
100% development case and the 50% development case.

(4) InCase 5, the viability of the separate utility does not change so much between these
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two cases, It is because the margin of gas supply to air conditioning demand of

scparate utility is the gap between 330 Rp/m3 and 315 Rp/m3 which is quite small '

~and the separate utility is quite vulnerable to the demand fluctuations of air

5y

conditioning demand.

In Case 5, the profitability of PGN has large volatility in terms of percentage change
of air conditioning demand. It is because PGN is supposcd to sell gas at 315 Rp]mB

' regardiess of demand fluctuations.

®)

Z (7)_

In both demand cases, PGN is quite proﬁtable in Case 5, which is reasonable in | :
“accordance with the financial rule that hlgh risk should bear high return, and vice
versa. But there may be somc more room for them to tessen sales price of gas to the -

separalc utility.

Econo;mc feasxbllny is rather lngh in both demand cases.

As an example of equily mvestmcnt in Case 5, we gct IRR of 18.4% or 18. 0%, for -
the 100 % AC demand case or 50% AC demand case wnlh 16 3% eqmty of tolal

investment of this project which is 3,000 mil Rp
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