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10. Industrial Gas Market

£0.1 Overview of Encrgy Consumption in the Industrial Sector
10.1.1 Historical Trends of Energy Demand

{1) Encrgy supply and demand of the Study arca

The industrial areas in five prefectures in West Java are specially selecied for this study. -
They are DKI Jakarta and Kabupatens Tangerang, Bekasi, Karawang and Purwakarta.
‘These regions are under the jurisdiction of the PGN Jakarta Branch Office. - Besides
those regions, Kabupatens Serang and Bogor have already developed large induslrial
areas. Those two prefectures are additionally described in this chapter. :

The situation of fuels consumption for factory use in the industrial sector in the five
regions  are illustrated in Fig. 10-1-1, Fig. 10-1-2, and Table 10-1-1.  Fig. 10-1-1
shows by type the annual consumption of factory use fuels in industry for each county
from 1985 to 1994. Fig. 10-1-2 shows the trends of composition in this breakdown. .

The statistics of the total industriat fuels include fuels for factory transpotrtation, i.¢., for
truck diesel: oil fucl and automotive gasoline, and net fuels used for production i

' factories, i.e, for process heating, boiler, and power generation. Fig. 10.1-1, - Fig.
"10.1-2, and Table 10.1-1 show the data of net fuels used for production in factories

exchiding transport use. Whole fuel data mcludmg both usc of transport and pmductmn
in factories are compx!cd in lhe Appendices. : :

The statistical data of ihdustrial gas ¢onsumption in each county include LPG. ‘The

majority of gas referred to in these tables is natural gas from offshore West Java that is
brought ashore via pipelines. Analyses in this chaptcr use lhe total’ mclustrlal consump!wn _
ofgas mcludmg LPG. :

The statistics disliuguish between consumption of fuel for witity powcr gencration and
for industrial purposes. = This chapter’s analyses of industrial gas consumption in each
county, therefore, do not include gas consumption for utility power gencration.

" (2) Prescat siittatidn of fuel demand for the industrial sector '

Fiest, general trend of fue!s consumption in mduslnal sector of the regtons is prbsented

- and then the trend in each region are reviewed as follows.
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Table 10-1-1 Consumption of Factory Use Fuel of Industrial Sector

in PGN Jakarta Branch Office Avea : _ (103kcal)

[fangereng. 1985 . % 190wl | 199 wl 1] - k]
Gas 35024080 %] s.127000f 4iie] 1011508160 4103 1330048720  472.9%
Dicsel oif 3823888712 7B.2%) 652889457 d69n] 1.245745.602] S05%] 1.33%079,710) 432%
Kerosene 72030610 196%]  164715,720] C11s%]  199350840] 1% 23.965,240] 0%
Burker € Fucl o]  06% of oo% 86429100  0.4% 38683,126 14y

“|ceal 9I,co0f  02% L5000l - 0% 1064000 0.0% 186130000  0.7%
Ceke 7.200] - 0.0% 792,000 C.1% 676,800] | 00% 27,9236000  1.6%
Tolatof Tangerang | 455,582,792] 100.0%] 1391.652.077] 100.0%] 2,466,98,312] 1000%]| 2.777,463,356] 1000%
DKL Sakarta I985f % 1990 %% 993 %% 1994

“IGas i 292,329900] 17.7% 1174603200 39.4%] . 803184720 289%| 1,360,758880] © 38.4%
Diescl ai 1113443928 67.3%]  836696,100] d24%] 846420753 304%| 104378%.486] 29.6%

~ Kerosene 23s808080f 1423  347,279.400] 176%| 191363320  69wml|  225349280] 64w

[ Bunker € Fuet ol 00% of oow| 794874272) 236w|  810569386] 237
Coat T L449000F  OR%) 28000 00%] . 50343000 18% 50,883,000  1.4%

Coke "~ 13800l osw 1,900,600]  0.6%] _ o4514.400] 34| - 21,146400]  06%
Total of DK1 Sakarta {  1655,667,768] 100.0%| 1,973,365,450] 100.0%] 2,781, 210471] 100.0%)  3,547,495,432] 100.0%
Bekasi . Coess] w] - ew % 1993 % 1991 X
Gas G XD 47,739010] 208%]  157891,240] 196%] 476369920 4ri%
Diesel oif _ 126516669) - 960%| 143177274 622%[ 317558457 39.4%| 232991601 20.1%

Kkeroscoe _ 420 6% 352074000 15.3%]  128,183840) (15.9%| 114080200  9.8%

|Bunker € Fact - ool 00% o] oowl 20221339 25.0%|  298077852] 250%
Coal - L0l 0% 133.000]  0.1% 000 0.0%, 16,940,000  1.5%
Coke ) Co1es00) 0% 3830400  1.7% 108000  0.0% 19.821,600] 1w

Totlof Bekasi - | T131,792,989] 1000%] 230,157,114 1000%)  806.026,929) 100.0%] 1.158,281,176] 1000%,

MReawang 1985] % 1590 "o s % 1wod] .
Gas . ol oowm Crsoasof o2l 0 sraem0]  oam] o 1053993200 200% i’g
Dieselot .- - - | 2 83053,332) smam| o 72884339l esaw| 49079770 w.3%| - 368.184,375) | 70.0%

Kerosene © 15558400 1.8% 1,149,200]  1.5%] - 2979080 046% 3,827,720 0.7%
Burker C Fuel o o 00% o oo% 68362 00% g3l o
Coal o of eom o 0o% ol 00% 0] o
Coke . o] 00wl o _eonf . o 00% » L L

froml of Karaweng | . 84,.609,i72] 1000% 74083819 10000 - a9raie7ad] 1000%f  525743,349] 1000%

[Pusvadera © o sss] ] o I BT I T
Gas : - 17680)  oom| . o] oo% . asi0]  00% 2,406,310] : 1.8%

Bicsel ol 1 niest] sess] corzenaast v o wwemrers]  aaw) sieizsiol tasw
Kerosene | 24274640 627% 2063,060] 8% o an7nassef  vow| 9529520 24%
Burker € Fuet ol © 00% o 0o0u| 590911362 91s%| © 388344950 ‘8vI%
Coal : 189,000  05% noool oau| o] oom ol oon
Coke . 100800] © 03% : 0] - 00% o] 00% of oo%
Purpakarta tota) CAR693211] 1000%|  29,705,408] 1000%|  622,683,060] 1000%]  464,193.920] 1000%
Totl of § fegions - 1985 %4 . 1990 @ % 11993 . % 1993 . %
lGas 322,769520) - 13.6%| 1397026690 s3rsl 197067560 27.5%| 3280983680 337%
Dricse] ail 543,892 2wl 1m3368.478] 467%]  2920515.458) a07%] 1045056745 seu) ,
Kerosene 1337,581,920]  140%| 0 5554348800 15.0%] 53366196000 :7.4%)  376,751,960)  4.4% i
Burket € Fucl ool oon _ C 6] 00%] 1596770208 223%) 1.614007,283) 19.0% g
Coat . . 25690000  0I%f  L7s0000  oon{ - siotno00l o7 se4a3s000  10%
Coke ] vssreon| - osu] 16524000 ok 952992000 1.3% 63.941,600]  0.8%
Totbof S regions - | © 2,406,395,932] 100.0%| 3699,168.998] 1000%]  7,171,333,516] 1000%] ®a73177.273) 1000%

Remarks: BC, C, C, mean € grade Heavy Qil, Cote, Coal
Diesel oil means fuel for nét Factory use (Process feating, Boifer, Power generation), not inchede fuel for transportation

Sowrce: BPS, Quontity of fuel and bubricant used By indusirial code, 1983-1994
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g. 10-1-1

Fuel Consumption of the Fadustrial Scetor i@l West Java
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Fig, 10-1-2 Shave of Fuel Consumption of the Industrial Sector in West Java
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(a) General view in the regions _ : ‘
Types of fuels used in the industry in these reglons are currently in transition from dlesel - .%
-oil/  kerosene to urban ‘gas ‘and C grade heavy oil. " Diesel oilkerosene’ have

traditionally been the primary industrial fuels in these regions, gradual change to urban
“gas began in the latter half of the 1980s.



Then the rapid and large-scale change to C grade heavy oil began approximately three
years ago, and this fucl is now used as a factory fuel in a quantity almost equa!l to the
quantity of urban gas in factories. Serang County is the sole site where urban gas has
traditionally been consumed as a factory fuel for basic material industries such as steel
manufacturing and petrochemical industrics, however, even there, consumption of C
grade heavy oil is increasing.

(b) DKI Jakarta 5

DKI Jakarta ied West Java Province in mdustﬂal development.  Urban gas has been used
as a factory fuel from around 1985, and by 1990 it comptised approximately 40% of all
factory fuels. Over the past three years, while the consumption of urban gas has been -
increasing, its properiion in the total has been static or slightly reduced because of the
rapid increase in’ consumption of C grade heavy oil. . While consumption of C grade
heavy oil was almost nil in 1992, and had increased to 30% of the total by 1994,
Consumption of diesel oil/kerosene was reduced beginning in 1994, currently diesel -
oil/kerosene are 36% of the total. . Industries in DKI Jakarta currently using C grade
heavy oil are widely varied, ranging from the glass industry (o the food processing, textile,
chemical, and metalworking industries. C grade heavy oil is used in a varlety of
applications, such as furnaces, boilers, and in-house power gencrating plants.  Data by
industry type and county obtained from the Statistics Department (BPS, Quantity of fuel

-~ and lubricant used by industrial code, 1985-1994) have revealed that the use of C grade -

heavy oil is not limited to any specific industrial sectors or application. .

? .(c)Taugerang o . :
‘Tangerang began using urban gas in 1989 Industrial consumption of urban gas had

reached 40% of the total by 1991. This proportion has subsequently remained static =
because consumption of diesel oil/kerosene has been greater than that of urban gas.  C
grade heavy oil had just bcgun to be used in 1994 in the chemical, textile, and - paper '

" industries.

- (d) Bekasi ; : . ‘
‘Bekasi is a new mduslnal area mlmcdlately east of DKI Jakarla Urban gas has been

used since the first-stage industrialization of this arca in 1990, By 1994, industrial
consumption of this fuel amounted to 40% of the total.  C grade heavy oil was first
used in 1991, and by 1994 it comprised approximately 30% of all factory fuel used in
the arca. * It is widely used in such industries as paper, textile, and auto parts. : The -

- introduction of C grade heavy oil led first to the static; and then a declining, consumption .

of diese! oil/ kerosene. The proportional consumpuon of dlesel oil/kerosene dropped
from 96% in 1989 to 30% in 1994. -

| (c) Karawang

Karawang is immediately east of Bekasi, and followed Bekasi in establishment of mdusuy:
around 1991.  Both urban gas and C grade heavy oil have been used since 1994.  C



grade heavy oil is used primarily in the textile induostry, and it comprises only a small
proportion of industrial fuel used in the food processing industry.  The pattern of fuel
consumption in Karawang appears to be similar to that of Bekasi. However, because
consumption is still in its initia} stage, it is too early to draw conclusions about industrial
fuel patterns.

(f) Purwakarta

Purwakatla is imniediately cast of Karawang. 1t is a new industrial area developed afler
Karawang. The use of C grade heavy oil began a year prior to the use of urban gas in
this area, C grade heavy oil being introduced in 1993 in the brick making, textile, and
chemical indusiries.  As the totat fuel consumption in Purwakarta is low, the proportion
of C'grade heavy oil is exlremely high. However, a balanced consumptton of C grade
heavy oil and urban gas is likely in the future.

Bekasi, Karawang and Purwakarta are in the very early stages of development. Many
- factories ar¢ yet ta be built there, so prior investment for distribution pipelines of urban
gas is difficult, then urban gas and C grade heavy oil were introduced simultaneously.

(3).011_14ei‘ industrial regions outside of the Study area

~ Serang and Bogor' are not included in the Study area. However, as’ they have been
major industiial regions in - Wesl Java for many years, their fuel consumption are
revlcwed : : '

: (a) Serang ‘ : :

Serang is the wcslemmost arca in West Java, immediately west of Tangcraug lnduslry
in Serang consists mostly of the production of basic matenals such- as steel and
petrochemicals.  Industrialization in° Serang began around 1980. Natural gas from
‘offshore fields was introduced as ‘a factory fuel at the 'very: beginning,: so' that the
propottion of urban gas was as high as 96% in 1993.  In 1994, however, C grade heavy
oil began to be used in large amounts by the steel industry, and in smaller amounts by
the petrochemical industry, - and the share of gas consumption in the total has decreased
10 48% of the factory fuel total :

_ (b) Bogor : : :
As this area is located mland to the south of DKI Jakarta, it suffers from mnmderabte

-~ inconvenience in térms of transport and supply of diesel oil/kerosene, coal, coke, and c
. grade heavy oil compared with regions on the north coast, although it does have a branch -

distribution pipeline from the transmission plpelmc of urban gas. - Consumption of urban
gas in the area increased gradually from 1989, but stays at a low percentage of 14% of the
total in 1994, Recently, it has been used in the machinery, electrical goods steel
-fabncatlon chemical, mbber, food processing, and lumber industries.
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A nimber of large cement plants are in Bogor, in which coal has been used in large
quantities for the past 10 years. Glass and machinery industries in the area already
constime coke in large amounts.  Coal and coke amount to 47% of the total in 1994. €
grade heavy oi! has been used since 1991, and the share is 1% of the total in 1994,

[t is interesting to note that the large-scale conversion to a new type of fuel is progressing

“in a well-established intand industrial area such as Bogor, which suffers from difliculties in

fuel supply.

10.1.2 Changes of Energy Supply and Demand Structure in the Industrial Sector

“In the West Java industrial regions, fuel-switching 1o new factory fuels is rapidly

progressing, particularly over the past 3-4 years. The fuel- swntchmg is from diesel
oil’kerosene 1o urban gas and C grade heavy oil.

In DKI Jakarta and Bekasi, the proportion of diesel oilfkerosene of factory use had -

-~ already dropped to 30% in 1994. Diesel oil/kerosene consumption in these prefectures

has now been reduced to the p‘oint at which they are no longer’ the primary fuels.

- Cgrade heavy oil is now more than able to compete wuh urban gas as a fuel of pref‘erence. :
~ - Now that a base has been established, it is inconceivable that the consumplion of bunker

- C grade heavy oil will decrease in the short term. ' Fuel conversion from diesel
- oil/kerosene in the West Java industrial regions was once promoted solely by urban 8as.
' It is now going to be accelerated jointly by C grade heavy oil and urban gas as well.

Urban gas could not 'stop an increase of quantity in diesel oil/kerosenc cOn'suiﬁption

- With the introduction of C grade heavy oil, however, the combination of the two has

ﬁnally resulted ina reduelion of quanhly in dlesel mlfkerosene consumpﬂon

- 10.1.3 Fuel Se!eetion in Factm'ies

- Basic reason of fuel shift from diesel oil/kerosenc to urban gas or C grade heavy oil is.

presumably the price difference among them.- As seen in Table 3-2-4 and Table 3-3-1,
dieset oil has two grades HSD(for high speed dicsel engine) and 1DO(for industrial use).
Price is 4.59 US $ /minBTU(as of 1993) for HSD and 4.25 US$/mmBTU for II)O

The price o{‘ kerosene is 3.47 US $ /mmBTU(as of 1993)

- On the other hand, the sellmg price of | gas of PGN is in a range of from 2.45102. 85 us
- $ /mmBTU(as of 1994) and that of heavy oil is’ 2.69 US $ /mmBTU(as of: 1993).
- ‘Accordingly, the shift of fuel from diesel oil/kerosene to urban gas or C grade heavy onl :

has significance to fuel -consuming plants.



Comparison of unit calorific price between urban gas ang C grade hedvy oil according to
the data given above suggests that the price of C grade heavy oil is positioned at middle
of the selling price band of gas by PGN, and the price of C grade heavy oit cannot be
lower than that of wrban gas. Some customers, however, say that C grade heavy oil is
cheaper than urban gas.

~ Infact, C grade heavy oil has several disadvantages compared with urban gas in terms of
firel handling conditions such as troublesome handling, necessity of storage tank, burden
of countermeasures to future environmental issues. On the other hand, urban gas
secures advantageous position owing to the cleanness as well as. superiority in these
handling issues.

"The urban gas supplier who expects further demand growth can' enter further
advantageous development in the sates by conducting construction of gas supply network
to consumers at an adequate timing and by successfully removing the concern of
consuiners about the limitation of supply amount and the pressure drop at use point..

Present Indonesia is an importing country of light oils such as gasoline and diesel oil,
accounting for import of 3.3 million ki of diesel oil during 1994.  Regarding the heavy
oil, Indonesia exported 7.5 million ki of domestic high quatity, low sulfur, high wax heavy
- oit during 1994, and imported 700 thousand kI of C grade heavy oil during the year.
The consumption of C grade heavy oil at the five regions for this survey was about 600
thousand ki during 1994, : :

- Even if the mdusmat consumpti'on of C grade heavy oil increases in the future and if the

nnpon of C grade heavy oil increases, the volume of diesel oil import should decrease by

- the correspond amount, which i is in line with government pohcy

Nevcnhelcss C grade heavy 011 is expectcd to be cracked to ‘make transponatlon ﬁiels S0

the supply of C grade heavy oil. may enter a tight state in Indonesia in the future.
Consequently, coal will be promoted as a source of allernative fuel for coming large
energy demand. :

Mary new cement plants at Bogor have used coal, and about half of the 1otal fuet source

in Bogor is occupied by coal. In the fiture, a government policy will be settled to

construct coal-fired power plants of PLN in West Java, a coal distribution network in

© West Java will be prepared, and the switch to coal fuel is expected to be enhanced also in
general industries , | :
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10.2 Results of the Site Survey

10.2.1 Method of the Site Survey

The examination of factory fuel use in the study arcas was carcied out through two

methods-the questionnaire survey and interview survey. - The number of factories
examined were as follows:

Number of factaries which received questionnaires 300
Number of factories which responded to questionnaires 139
Number of factories interviewed BT

Number of industrial estate offices inferviewed 8

10,2.2 Characteristics of the Study Area
(1) Development in the industrial regions

According to the interview survey of operating factories, firms constructing factorics

“and industrial estate oftices, prospects for future industrial development in West Jav(

can be summarized as follows:

Construction of factories on new ground is not easy to get'pc_rslmi'ssioh' in Tangerang.
Factories on existing sites may only be constructed and expanded. Because the initial
industrial development plan for Tangerang was insufficient, factories and agricultural
‘villages were mixed together, causing considerable traflic congestion and fears of a
further worsening of the environment.. * In the future, Tangerang will be developed

- for residential and commércial_ purp0$c§ to serve DKI Jakaria.

Basically factories can use 60% of total area for production facilities by the regulation.

"t is said that in Tangerang only 20% of the land for production facilities is available

for future expansion. As factories in this region tend to be new, an increase in
production of 200-300% is possible by expansion and modification of the primary
manufacturing equipment. However, investment will slow down in approximately
2020, when equipment begins to ‘deteriorate, and demand for factory fuels will
stabilize by approximately 2020.

Industry in DKI Jakarta'is even more mature than in Tangerang, and il is anlicipated
that equipment will deteriorate considerably by 2010-2020. * The government desires
that factories be moved to other arcas in order to maintain the funclions of the capital.
Therefore, by 2010-2820, mvestmem it this area will slow dawn and demand for fuel
use will stabilize.
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Table 10-2-1  Industrial Estales in West Java

Name of industrial Area (ha) | Number of State of
Total Industny factory {and
1. PT JIEP 570 390 369[Opcration |
DKI1 Jakarta .
2, KIEC (kurakatau Ind. Est. : Steel 3300 1500 . |Operation
| " Ind Es 550 44]Operation
3. Modern Cikande (MCIE) phase 1 250 175 soloperation
" phase 2 650 455  Land working
L . _phasc3 650 455] . |Planning
4. Langgeag Sahabat 508 350f - |tand working
Serang 5350 3485 :
Tanpcrang 0 0
5, EJIP {East Jakarta lndustrial 310 220 66|0peration
6, Hyundai (Bekasi Injernational 200 200 35]0peration
7, Delta Silicon 158] 158 96
8, MM 2100 Industzial Town phasel,2 1300 360 93[Opcration
* phase 3 4001 - 137|Land sale
%, Newion ' 51 5t 42
10.Dismond , 13 13| 2
1. Boston ) . 12 12 18 .
" |12.Jababeka (Cikarang Ind. Est) “phasel,? - 800 553 360 Qperation
B e - phaseld, 4 600 315 Land working
" |13 . Naticnal Gobel Industrial ' 100 100 Operation
- Bekasi 3543 2282 ]
1KNC (Karawan Intd 1ed City) - phase | 350] o 245] 42]Land sale
' n ' " phase 2 100 490 Land working
-|15.5urya Cipia Industrial City, . : ‘phase § 486 259 Operation
- : Lo phase 2 500 285 . |Land working
: . : ) phase 3 1000 sso| Stillland
16 Mitra Industiial Park phass 1 © 500 - z00| - 7|Opcration
. phase2 5 300] Construct,
17.Péruri L - Land working
_ | Karawang : L 3536 2329} :
18 Bikit Indah City - . ohase! | " 2000] . 1200 QOperation
1 R phase 2 - 7100 3500 ~|still 1ang
19.Indotaisei(Bukit Indah L.P) phase 1 300 200 Qperation
: . . phase 3 300 200 Still land
20 Mutama Industrial ' : g
21 Pupuk Kujang Industrial : :
22 Timor - : 300 210
23. Bimanisra{Hyundai ' C . 580 359 i
Purwakacia : 10500 5100 . :
34.Cirebon Industrial Estate _ . . : o %
Circbon - ' - o |
Grandtotal - ol 23se0] 14146

Source: by JICA Teum
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In the future, consiruction of new factories in West Java will be approved, with
construction in existing industrial estates being given priority.

The new demand for factory fuels in West Java cleacly originated from industrial
estates and industrial zones. The majority of industrial development in West Java
over the next 30 years will be in the industrial estates and industrial zones of Bekasi,
Karawang, Purwakarla, and Serang, and it will involve factory relocation from
Tangerang and DKI Jakarta. It is therefore important to imptove the accuracy of
cstimates for consumption of factory fucls in the industrial cstates and zones where
factories have not yet been constructed. '

‘Factory rclocation from West Java, and construction of new factories in industrial -

~ regions outside West Java are promoted strongly. Also in this case, construciion in

existing industriat eslates and industrial zones is given priorily. -

It is recognized that consistent industrial development in West Java is advancmg under
the adminisirative guidance of central and local governinents,

(2) List of indusirial estates

Table 10-2-1 shows the latest list of industrial estates prepa(c:d b)} the site survey. ‘The

‘total area of the industrial estates is 23,500 ha, arca for sclling as the industrial site to.
- 14,100 ha. The industrial site is limited to 60% of the tofal area, sccurmg “the

semainder as estate management and residential sites.

' There:is still room for constructing faclorics, however, in suitable 'lan_d in the eastern
‘part of Serang close to Tangerang, and in industrial zones in the western part of Serang, .

and Punwvakarta. But the’ govemment ptans to limit indusirial development in West Java
1o a specific level and to develop mduslry in other provmccs Il is uhcertain if the arca

‘of industrial estates in West Java wnll be urlhcr mcreascd

1023  Result of the Site Survey
(1) Allotment of fuel types in individual applications

1) Following is cxamplcs of the site survey resulls.

A glass plant uses C grade heavy oil to the main melting furnace, and urban gas o the
succeeding annealing furnace. * The large scale main mcllmg furnace prefers long and
bright flame created by C grade heavy oit, and the annealmg furnace whlch nccds
accurate tempcralure control prefers urban gas. - o :

2)A fabric dyeing plant uses far-infrared radlatmn emitted from a high temperature red-

heat wirc mesh to perform rapid drying of dyed cloth immcdiately before the coiling
step. The fuel is LPG because the red-heat wire mesh needs an intense fire. * They say
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' that the possibility of urban gas as the heat source is not yet studied.

3) In the coiling step of cloth at a fabric manufacturing plant, precise air conditioning is
requested for the whole area of the plant building to uniformize the product quality.
Since the electric air conditioning is unfavorable because of possibility of power failure,
they use urbai gas as the fuel.  Nevertheless, they are anxious about the pressure drop
of urban gas al the supply point, :

“Table 10-2-2  Unit Energy Consumption of Factories {by questionnaire survey})
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Fource : Queshonnaire suney, 1996 .
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~ 4) A food processing plant has shifled the fuel f'or biscuit oven {indirect Iu,atmg, system)
from diesel oil to urban gas, thus fully wtilizing the advantages of urban gas with clean
and casy for controlling propertics. -

- Table 10-2-3 Unit Enecrgy C.onsum ption of Factories

. copsampbon, Ky sohr-eg Lait «f
ke Name of rempany Kind of wdusy Regan Arer Prodacton . ’ : £onswnpten Mha
] ha . gas ol clect | o1l solar e
121 |Asshimas | T |foat grass oK1 i | a9 ) 37935000 | 1,15 70,576 1,704 73,438 0.19] - ki1 | 1,669
) : safety glass ) : . C :
120 |Angsadaya ceramic Tangerang| 42 64000 vy 32,230 $.6008 3,420 45,270 017 Kl §.07
119 |Synas Dunia Kristal |glass - [Tangecang] 6.1 200 vy 1,995 542{ 3,535 39X ki1 1
118 [y KK Alumico fabric metal © |rangerang|16.a)” 12,606 1y | 6,768 T2339 9a07f 0.76] kit | - 537
215 [Essar Dhanan Jaya  Joold steclro  [Bekasi 14.4 -20,000 1y § 13,939 Vol4,750 1868 009y Kl 1,29
115 [Sinag Antjol chemical (seap)[DKE Ikt 0.4 48,000 vy 4,047 rs| 1s0| 4982 oG] KW 12,45]
117 |Pacinesia Chemical Jchemivel i JTangerang| 1.1 1,101y D516 El IR 654] 0.3% k1 593
208 JArgo Panles + Jlentile . |Bekasi 0 20,600 vy el v -] 8,550 BSEU 043 Kkl 429
I01 |Fabatex textile " |Tangecang] 20 12,000 Ly 6,912 9.6000 263 19,145 .50 ki T 957
208 [Takei Texpsint . . Jtextile printing [Bekasi 6.4 36 00 vt | 13,4650 7 430{ 1,097 35,138 0.42] sretyaa] 2,369
118 |Hawaii Confectionerylfood *IDKT FKa 0,77 3,400 vy 864 -1 300] 1.164d] 027 kly - b.513

(2) Specific Enérgy Coﬁsumplion in Factories

Details obtained from the questionnaire survey are shown in Table 10-2-2. Delails
obtaincd from the interview survey are shown in Table 10-2-3.  The data of unit energy
consumplion per product in the same indusiry type differ and disperse widely in the
range ofdoublc digit(for example, 1~100kl/).

Fig.10-3-1 was created from thc data, based_on Industrial Statistics of Indonesia, on unit
energy consumption of many factories in various industries. The data on unit encrgy
consumption in Table 10-2-2 and Table 10-2-3 correspond to the dispersion by industry
type in Fig. 10-2-1.  However, Fig. 10-2-1 already had wide dispersion of doublé digit

~ineach industry.

We tried 1o estimate the energy consumplion for cach factory by multiplying the
standard unit energy consumplion for each product(ton) by the produci;on quantity.
The results of the above work were intended to be applicd to factorics that have yet to
be constructed.  We are subject to the limitation, however, of knowing only the area of
land{ha) for factory and the first-digit of the Indonesian hidustrial Code of industry

type(for example, 31, 32, 33,---39). It is difficult to get information from companics

who have yet to construct their factorics. Data of the second-digit of the Indonesian
Industrial Code(for example, 311, 322, 333---) and dala of unit energy consumplion
corresponding to th¢ second-digit of the Code arc unavailable. Morcover, a quantily
of land still remains unsold.. Because of this, the exercise was abandoned.
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Fig. 10-2-1 * Fuel Consumption of Industria} Sector in Kabpatens
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10.3 Forccasting Energy Demand in the Industrial Sector
10.3.1 Methodelogy of Forecasting Demand

The survey area consists of Tangerang, DKI Jakarta, Bekasi, Karawang, and Purwakarta.
Those regions are under the jurisdiction of the PGN Jakarta Branch Oftice.

Two methods for predicting demand were combined.  For the near futare (1997-2004),
a micro-method was employed, using an end-use model (cumulative method). . For the
long-term (2005-2020), a macro- -method was employed, using an cconomelnc model
(top- down method). S '

The économetric mode! used in long-term (2005-2020) forecasting employed the BPS
statistical data(1985-1994) for the total industrial production (industrial GRDP) of all of -
West Java including DKI Jakarta, and the “industrial GRDP” data of each area under the
jurisdiction of the PGN Jakarta Branch Oftice.  Since the available data is insufficient for
forecasting demand in regions which are only in the initial stages of industrial
development, the data for 1997~2004 esnmated by cumulallvc method, are applled in the
long-term macro-analys;s ' : R i

10.3.2 Model of Forccastin'g Ehcrgy Demand

Outlines’ of proccdme of ll1e Short-term estimation and the iong -term forccastmg are
shown as follows: : : .

" A For t'he term of 1997-2004 |
1) Cumulating gas demand of customers in cach rcglon .
- 2) The fesult during 1997-2004 is added to the e\ctnded cxpaenenced period for the

economemc model

B. Por the term OFZOOS 2020

1) Demand of electricity for industrial use of a year is calculated by the fonction of

industrial GRDP of the year and the electricity demand of the previous year.

2) Demand of fue! for industrial use of a year is calculated by the function of
industrial GRDP of the year and the fuel demand of the pervious year.

'l) Total demand of encrgy for the industrial use is sumn of the demand of
electricity and fuel -

~ 4) The demand of fuels are calculated from the share of fuels. The share of fuels are set

from the trend and balance among them.

§) Urban gas demand is caleulated by the function of industrial GRDP of the year and the

gas demand of the previous year, under the conslramt conchnon within which other
fue! demand was computed. ' '
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(1) Procedure of short-term demand estimation

Short-term demand estimation in a period of from 1997 to 2004 was carsied out for the
two groups of industrial area. One is the factory group arca where the construction of
planis are completed and operating, the other is the areas having no plant yet.

Fig. 10-3-1 Block Diagvam of Demand Forecast in the Industrial Sector

(1) Formulation of demand function

Five Regions Five Regions

Five Regions

GRDP
[ 7?::“ —
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I I

Fuel demand function by regions
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(2) Long-term forccast and case studies
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PGN already markets urban gas 10 some factories.
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factories, PGN has praduced a list of potential customers by investigating factors such as
facilities they operate and their fuel consumption, locations, and distances from gas
distribution pipetings.  Selling amount of the urban gas to these potential consuimers is
assumed to be actualized within several years, and addition of gas sales is allotted to
every fiscal year. The list of potential consumers of PGN is given in Appendices.

Curtently, many industrial estates and industrial zones have been constructed in Bekasi,
Karawang, Purwakarta and Serang, and some of them have already cntered the
commercial operation. “To the existing factories in these indusirial estates, PGN has
already supptied urban gas; and currently excavating potential consumers. The survey
assumed that the urban gas sales to these potential consumers in the existing facteries of
industrial estates would be actuah?ed within several years, and ailoued the additional
sales to each fiscal years.

1)The following relation is applied to existing factories.

Giotn = L Gi=Gr+ Gyt Gipg+ G + Ga;.P

'where

G; ; wban gas deniand for industrial use in each reglon in ycarl {m fy} ,
- Gir, Giy, Gip, Gix, Gip : urban gas demand for industrial use in Tangerang, DKI
‘Jakarta, Bekasi, Karawang, Purwakarta in year i, rcspcctwely (myfy)
" Gitotal : Total urban gas dentand for lndustﬂal usein s reglons m year i (n13fy)
i:year, i=1,2,3,--8
.~ 1denotes year 1997,
2 dcnotes ycar 1998

8 defiotes year 2004,

In each region, Gj is expressed as follows:

Gi=Gp+ X g; (i=1,2 3,--i) =GG"’91"’QZ_""."..'+gi

where : ‘
Gy : regional urban gas demand for mduslrlat use in 1996 {m /y) Lo
gi : regional tolal urban gas demand f‘or mdus(nal usé in year i {nv’ Iy) o

' jAt yeat i, @i is expressed as follows:

.gi': Ef;_m. (m=-‘1,2,3,--m,i-'-‘1,2,3-'-_i) .
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where,
fim : urban gas dcmand in m-th factnry in year i (m /y)
m : munbered factory in the region, =1,2,3,--m

2) To make the plan to install distribution pipelines, it is necessary to get gas demand in
“industrial eslates where factories are not yet constructed.  The method of unit gas
deinand per area is derived for this purpose.

EJIP surveyed all the factorics on ils estate to détermine the desire to use urban gas.
As a result of the survey, EJIP's own funds were used to lay the distribution pipeline
branching from the main fransmission pipeline.  As shown in Table 10-3-7, and 10-3-8,
of the 61 factorics on the EJIP estate, 13 (21%) were using urban gas, These 13
~ factories occupied 46% of the land available for factories on the estate. . Dividing the
demand for urban gas on the estate by the area of facteries using it produced a figure of
456,000 m*/y.ha: and dividing the demand by the total arca of land available for
factory use in the estate produced a figure of 209,000 m3fy ha.

The resulls were appm\unatcly the same for the MM2100 and Jababcka estates, which
are in the samé area of Bekasi. The figures for total demand for urban gas in the estate

divided by the area of land available for factory use, are shown below for each of the

three industrial estates currently being developed in Bekasi.

_ _lnduslrial'_eslate.; EJ]P _ - ?09000 m’f&.hé

' MM2i00 - 216,000 m¥y.ha .
Jababeka 237,000 m?‘/y.ha |
(arithmetic average)  © 220,000 m¥y.ha
(wci ghted a\*crage) o 225,000 m*/y.ha

The arlthmcttc avcragc for unit consumphon for the three mdustnal estates is
220,000m’y ha. -

The demand for urban gas noted here includes that of factories 1lrcady using the gas
and factorics planning to use it.

Estimates of anticipated demand for wiban gas in the MM2100 and Jababeka estates
were obtained by PGN during sales negotiations and not the results of full survey. The
areas of factori¢s using urban gas are thcn,fors. as low as 33% and 22%, respectively.
in Jababcka remains llnprt,p’lred tand in a part of Jababcka 2. It secems to be ihe
reasons’ for the' low percentage’in Jababeka. A simple proportionate caleutation by
-arca suggesls an addlhonal 60% potcnual demand  for MM2100 and 120% for
lababeka

T hc EJP estatc contains a considerable number of electronics factories. It has no
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factories consuming large ‘amounts of fucl, “such as glass factorics. For this reason,
other estates will likely have higher unit demand than that of EJIP.

Glass and ceramics factorics require large amounts of heat. However, the factories
themselves occupy considerable area.  The unit fuel consamption per area, therefore,
is not ncoessarity as high as other factories. Jababeka has two glass factories. The unit
gas demand per area is only twice as much as the unit of EJIP, including additional
potential demand for each estate.

Based on_the above, it is considered that the realistic range for unit consunipliqn per
area is between 220,000 m’/y.ha and 440,000 m*/y.ha. - There is a casc of another glass

factory using both urban gas and C grade heavy oil (see 10.2.3 (1)). The use of the .

high end of the range should be viewed with caution.
(2) Procedure of long-terni demand forecasting
The block diagram of the long-term demand forecast is shown in Fig. 10-3-1.

As for the long -term demand forecast ranging from 1995 lo 2020, the total energy
demand over the whole survey areas was dctermmcd by preparmg a dcmand funcllon

- using two groups of factors as follows

-Five regions (Tangerang, DKI Jakarta, Bekas, Karawang, Purwakarla)
-Energy sources (fuel, electricity) ‘

Thereby, total ten demand - funcuons were tormulated Thc following ‘are the

exprcsswn of the structural equatmns

Log(regional fuel demand) = a“Log(reglonaI GDP)

+b'Log(regional tuel demand of the, tast year)+c

: Log(regional e!ectrlcsty demand) = a*Log{regional GDP)

*b‘Log(regional elcctncity demand of tha last year)+c

_ Sum’of the industrial demand of fuel and electricity in lhe region accourits for the total

industrial demand of energy in the regions. A product of the total industrial demand
of fuel to the shar¢ of urban gas in the total fuel demand for mdustual use gives the
demand of urban gas for industria use, ‘ :
-Demand of industnal energy = Fuel demand + Electricity demand
-Demand of urban gas for industrial use = Fuel Demand*Share of urban gas for
industnai use in total demand of fuel.

Future forecast was. compuled for cach of 3 cases of GRDP ngh casc | Basc casc Low

case). The following is the result of regression ‘analysis on 10 encrgy demand
estimation equations
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- (a) Equation for estimating fuel and ¢lectricity for industrial use at DKI Jakarta

LN{FUEL.DKI)= -0,0840.342*LN{VALUE.DKI)+0.677°LN(LAG1.FUEL.DKI) -6.44' DUM. 1991
(3.5) (3.0 -5.2)

where,

R Square : 0.930

DW ratio: 2.38 {Durbm-Walson ratio)!

FUEL.DKI : fuel demand at DKI Jakarta

VALUL DKI: GRDP at DKI Jakarta

tvaluein( )

" LN(ELEC.DKU= -11.4+1.10*LN{VALUE.DKI)+0.26*LN(LAG1.ELEC.DKI}
' (9.3) (3.1

'where

- -R Square : 0.990
~ DW ralio: 1.66

- -BLEC.DKI ; Electricity demand at DKI Jakarta

=VALUE.DKI : GRDP at DKI Jakaria
tvalue in ( ) '

. (b) Equatlon for estimating fuel and clectuclly for mdustnal use at Tangerang e

- LN(FU EL. TAN} 3.640. 94“LN{VALUE TAN) 006‘LN(LAG1 FUE:L TAN} -5.53'DUM. 1990

: (102) ' (-33) . - (539)
: where, , ; .
RS : 0.998 : G
DW:234 ' o

FUEL.TAN : Fuel demand at Tangerang
VALUE.TAN : GRDP at T: angerang ‘
tvaluein( )

L_N[ELEC.TAN)*— -10.14'1,1‘LN(VALUE.fAN)*0.312‘LN(LAG1.ELEC.TAN)*O.SZZ‘DUM.1991

(1.6} ' - (1.0) (2.0)
“where,
‘ RS: 0920
‘DW:2.36 ; o o : - _
'BLEC.TAN : Eleclricity demand atTangerang | o 8

 VALUE.TAN; GRDP at Tangerang
tvaluein( )

' NOTE: bw rali:o éxplained in Acronyms and Abbreviations as well as RS(RY) and t-valucs
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{c) Equation for estimating fucl and electricity for industrial use at Bekasi

LN{FUEL.BEK)= -6.16+1.13*L N{VALUE.BEK) +0.28'LN{LAG1.FUEL.BEK) +1.47*DUM. 1990

(12.8) (5.4) (20.6)
where,
RS : 0.996
DW ;220

FUEL BEK : Fuel demand at Bekasi
VALUE.BEK : GRDP at Bekasi
tvaluein{ }

LN{ELEC.BEK)= -2.83+0.328'L N{VALUE .BEK}+0.684*LN(LAG1.ELEC.BEK}+0.30°DUM. 1892

0.3) (LY - {0.8)
where,
RS : 0.898
DW : 146

ELEC BEK : Electricity demand at Beka31
- VALUE BEK : GRDP at Bekasi
tvaluein(- )

(d) Equation for estimating fuet and electricity_fdr'induStrial use at Karawang

LN{FUEL KAW)= -8.64+1.46*LN(VALUE.KAW) +0.28'LN(LAG.FUEL KAW) -0.67*DUM.1989.1990

(3.8) PRy _ . (.5_7) E

.where T T R - B #
" RS: 0980
- DW:3.28:

~ FUBL.KAW : Fuel demand at Karawang
~ VALUE KAW : GRDP at Karawang -
tvatuein{ )

LN(ELEC.KAW}='-8.06+1.0‘LN{VALUE.KAW)

where
ELEC KAW : Electricity demand at Karawang
VALUEKAW : GRDP at Karawang '
tvaluein( )

* Since no equation of regression was avallab!c !he same g:ow!h rate of GRDP as.in

Karawang was applied

* () Equation for estimating fuel and electricity for industrial use at Purwakarta
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LN{FUEL.PUR)= -7.95+1.28'LN{VALUE .PUR} 4+0.46* LN(LAG1.FUEL.PUR)

- (2.7 .7
where,

- RS :0.907

DW: 235

FUEL PUR : Fuel demand at Purwakarta
'VALUE PUR : GRDP at Purwakarta
tvaluein( )

©  LN{ELEC.PUR)= -3.82+0.64‘LN(VALUE.PUR)+0.27"LN(LAG‘!.ELEC.PUR)+0.87‘DUM.1992
(0.8) S 0.7 2.4)

where

RS: 0798

DW : .

: ELEC.PUR-: Electricity demand at Purwakarta

- VALUE.PUR : GRDP at Punwakarta
tvaluein ()

10.3.3 Energy'Demand Forecast

(l) Short-term demand estimation

- Table 10.3.1 and Fig, 10 3.2 show the demand forecast ofurban gas ofPGN sales walhm :
the area covered by PGN Jakarta Brarich Office in West Java.  The figures in 1995 and |
1996 are the experienced sales quantity, and those i in a penod of from 1997 to 2004 are -

an estimated deniand derived by cumilative metliod in a short term (Table 10.3.2)." The
demand forecast during a period of from- 2005 to 2020 is the eslimation in accordance
with the long-term deimand estimation method. The difterence in demand coming from
the difterence of estimation methods of shost-term and tong~term was adjusted by the
demand in 2005, ‘ : -
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Tablel0-3-1 Projection of Urban Gas Use in the Industrial Sector
(Unit : 10°m°Ay)

iE Base Case High Case Low Cise
1995 751 751 751
1996 878 878 878
1997 960 960 960
1998 1,033 1,051 1,015
1999 1,135 1,178 1,091
2000 1,300 1,384 1,215
2001 1,461 1,586 1,336
2002 1,622 1,786 1,456
2003 1,748 1,944 1,550
2004 1,882 2,113 1,652
2005 1,982 2,217 1,802
2006 12,185 2,392 1,960
2007 2,341 2,588 2,074
2008 2,548 - 2,847 -} - 2228
2009 2,833 3,201 2,443
12010 3,149 3,657 2,635
2011 | < 3,365 - 4,019 12,701
2012 03,797 | 4702 1 2931
2013 4,265 - 5488 3,160
o 2014 © 4829 | 6465 3,430
35 | 2015 sar7 | 763 | 3728
| 2016 ¢ 5770 8379 3,759
2017 .| 6,562 9949 | - 4,086
2018 - 7474 11,845 4,445
2019 | - 8,404, - 13,896 - 4,782
2020 | 9376 | 16,157 5,11
3000/1995 | 116%(1 5) ©13.0% (1. 6)-: - 10.1% (1.4) -
20102000 | 93 (1.2) | 102 (1.2 | 8.0 (1.2
2020/2010 | 115 (1.5) ]| 160 (1.6) | 68 (1.3)"
202071995 | 106 (1.4) | 131 (1.5 | 80 (1.3)

- { ) GRDP Elasticity
(2) Long-term demand forecast .

' Table 10-3-1 shows the forecast result of the total demand of urban gas in five
g prefectures.  Table 10-3-3 shows the forecast result in each prefecture, those are
i  GRDPs of the prefecture, fire] demand including production use and transpostation use in
the industrial sector, electricity demand which industrial sector purchased froni PLN, and
‘urban gas demand in the industeial sector.
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Table 19-3-2 Arnual Raise up and Cumulative of Urbah Gas Sales of the Industrial Sector in PCN

Jakarta Branch Office Arca

Fig. 10-3-2 Long Term

. : 0" m'/y)

1995 1536 1997 1958 15339 2000 2001 2002, 2003 2004

Tangerang  lsxisting faclories 20000 20000] 2000 20,0000 20,000 20,000 12.000]
new industrial estales 0 [ 0 0 0 ¢ 0

DK) Jokarta {existing faclorles 10000]  10000]  19000]  10.000]  10,000] 10,000 10.000
now industrisl estates L1 0 0 0 0 .0

Bakesi . axisting faclories 8] 20000 20.000 20.000 20,000 20,000 20.000]
| [rew industrial astates 51000)  €2.000) - 62000 470000 34000 20700 23500
Karuwang  [axisting factoriss 0 0. [ .0 .0 0 0
naw idustris! sstatss O] 13000 33_0001_ 0609 43,900 15.000| 27000

Purwakarts [2xisting factories B 0] .0 0 L .9 Q [}
B new industrial sstates 0 01 61.000f 32,0000 72,000 72.000] 71000
Total sxisting factories 30.000] 50000  50000] S0.000] 50000 50000]  47.000
naw industrial aslatss 61,000 17,000 156000 §52,000] 150.5¢0] 107,700f 121520

| . grand lotal 1265007  82800] - 91.000] 127000] .206000] 202000] 200500 3577000 1 68,500
Baso case  [annual raise up of sales 1268000 82500 0 73.000] 1020000 165000 161.000] 161.000] 125000 134,000
cuniutative 150.700] 811.600F 5$60.400] $.033.000] 1,135.000] 1.300.000] 1.451,000) 1.622.000] 1.743.000 1882000

High case  |annus! ralse up of sales : 126.900] 82,800 S1.000}: 127.000] 206000] 202000] 201.000] 158000 168800
cumiulative 130.700] 871.600] 960.400] 1,051,000f 1,178,000] 1,384 600] 1.526.000] 1.787.000 1.945,000] 2.113.000

Low casa annyal reise up of sales 126.900] 82800 54000 76,000 24000 121000] 120,000 95,000  181.000
cumulative 130.100] 8711.600] 960.400[ 1,015000] 1,021.000] 1215000} 1336000 1,456.00001 551.000 1.652.000

Historical Short-term e stimation

Urban Gas Demand Projection

$8000
16000
£4000
$2000
10000
8000
6000

4000

Q

2000 |-

10"6m3/y

Long-term Gas Demand Forecast

{-B-H

—&— Base case

igh c'ase

—a—- tow case

Sorrce: Calewlated by the Study Team

Fig. 10.3-2 and Flg 10.3-3 lliustrate the trends of those results. In'the Base Casc of
~forecast; 0.75 billion m¥y in 1995 of industrial urban gas sales in PGN Jakarta Branch
Oftice wifl be 1.98 billion m/y in 2005, which is 2.6 tines to 1995, 3.1 billion m’ly in
2010, which is' 4.2 times 1o 1995, 5. 5 billion m/y in 2015, whlch is 7.3 times, aiid 9.4
billion m My, whtch is 12, 5 times to 1995,
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ey

. jLow Case

;‘ . Source. Calculated by the Study Team

‘Table 10-3-3 Energy Demand Projectlon of the Industrial Sector by Each District in the Stidy Avea
Srea Imm {Unit 1595 2000 100S 2010 2015 2020
VA%

v doovrakead 3B
10~ 2kea)

Jiligh Case |G

Low Case JGRDE 10732 RP__.....
: URITIYING

Iﬁasc Case

1073 2kcal R .

e R
JotitRp ]

JHigh Case

JLow Case

Wttt |
jiligh Case |GRDP 10712 Rp 1 2,99
Jo0i2keal | ] 3

Fosisiei e

o In the Low Case, it will be 5.1 billion :113/y and 6.8 times in 2020 and in thc High Case
- 16.2 b:lllon m3:‘y and 215 times in 2020

'Annual average gromh rate of gas sales in the suwey area dunng a period of I‘rom 995

to 2020 is 10.6% for the Base Case, 8.0% for the Low Case, and 13 1% for the 1ligh
Case. _

The GDP elasticity of the urban gas demand for industrial use during a period of from
1995 to 2020 is 1.4 for the Base Case, 1.3 for the Low Case, and 1.5 for the ngh Case.

“The followmg is the description of characteristics of individual regions.

(a) The demand increase of urban gas for industrial use at DKI Jakarta and Tangerang
should begin to slow down at around 2020. - After then, lhe demand in these regions
would draw a last half profile of S-shape saturation curve.’ Consequently, the value in -
2020 in these districts can be accepted as the upper limit also in'a period of aftef 2020.

1025



" Fig. 10-3-3 Encrgy Demand Projection of the Indusirial Scctor in the Study Area

- Energy Demand Projection of the Indusial sestor
1071 2Xcal in the Study Area (Base Case)
1,000 : : .

900 b {OiGas
800 |- |8Fuel
700
600
500
400
200
100

o S e S RN

1955 2000 ' 2005 2010 2015 2020

e T e = = = o e e

. Enzrgy Demand Projection of the lndusial sector
107 12Keal ~in the Study Area (High Case)
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300 R
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o Energy Demand Prpje;;t_ion'of the:‘.l'ndu'sial sector
107 12Kcal © . in the Study Area (Low Case)
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oo | 1BEtectrioity]
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SDM?‘TC?.' (‘;a frr;?a_!m‘ by the Sr:id)l» Team
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__Figure 10-3-4 Energy Demand Projection of the Industyia) Sector by E Each District in the Study Area_
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Source. Calculated by the Study Team

-{b) The demand of urban gas for industrial use at Bekasi, Karawang, and Purwakarta
should continue the growth at around 2010 to 2020.° Most of the industrial cstates
currently approved shoutd be filled up-at around 2020 to 2025. ~ Accordingly, the urban
gas demand for industrial use in the whole area of the survey should continue its mcreasc :
even in 2020, though the aréa includes PKI Jakatta and l‘angerang

{c) However, there is a govemmemal policy to promote industriatization in other
Provinces and other islands, so it is not reasonable to assume the increase of area of

10-27



industrial estates 1o two fold and further to three fold of the curtently approved area in
West Java. During and after 2020, therefore, the total gas demand increase in the
survey arca should follow the last half of the S-shape curve.

~ Tablei0-3-4 Ratio of Urban Gas Use by the Industrial Sector in Each Area (%)

2005 2010 2015 - 2020

DKl Jakarta 16 16 5 | 14
Tangerang 40 -39 38 37

Bokasi 68 60 55 50

N Katawang 31 25 24 22
| Purwakarta 65. |45 43 .35

Source: Calculated by the Study Team

{d) At Bekasi and Tangerang which are the forerunners of fuel shift among the five
regions of the Study area, there has been established a condition that equal share of three
kinds of industrial fuels: namely, diesel oil/kerosene, urban gas, and € grade heavy oil, in
1994. The share of diesel oil/kerosene continues to decreasé. The decreasing
tendency of ihe share of diesel oil/kerosene suggests to reduce their share to 10 to 15% at
around 2005, Table 10.3.4 shows the share of urban gas in the total mdustnal fuels for
each regions,

10.4 Comments on the Survey

* (1) Given the current situation, where C grade heavy oil has already been introduced asa
fuel alternative to diesel oil/kerosene, it is important for the provider of urban gas to not
lose sight of the ongmal purpose of gas market development by trying to outsell bunker C
grade heavy oil in the market.” Rather, a parallel proniotion of the two fuels respective

o reasonable use is more in line ahgned with government policy.

Electric power generalion in Indonesia in the fture will employ coal. Therefore, sales
promotion of urban gas as a replacement for electricity would be acceplable only in the
case of the local cleclncuy supply being insufficient.

(2) In the long term, one scenatio presenls the prospect the domestic supply of natural
gas peakmg between 2020 and 2030, even though the domestic gas supply will continue _
“to be given prionity. . C grade heavy oil will eventually be upgraded to a transport fuel, : %
after which coal will be introduced as an industeial fuel. It is important to set a pricing
policy in accordance with the téends of the long-term supply capability of these three fuels.
* Close coordination with the relevant government oftices is important in this regard.

(3) The pans' of the industrial sector which find the performance of urban gas desirable
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cover a wide range such as ovens in the food processing industry, the machining indusiry,
and the glass industry, annealing furnaces for CRT manufacturing, annealing furnaces for
high-quality ceramics, small and medium-size boilers, and precise air-conditioning and
rapid drying after dyeing in the textile industry.  The number of sectors demanding urban
gas will increase with upgrading in the level of industrial technology, quatity requirements,
and increased labor saving demands.  Presentation to factory management of new trends
in technology, and new examples of the use of gas will be helpful for promoting fuel
conversion by customers. Selling gas to faclories requires prior markelmg and the

“introduction of new technology.

It is important to explain the need to select usban gas to potential customers during the
stage of design and planning of a factories. Planning personnel normally work at an
oftice remote from the new factory sites: It is important to make efforts to visit these
personnel at their places of work. This provides customers wuh a chance to select the

-optimum {uel before making an investment.

Installing a pipeline for a single factory is a very unatiractive prospect for PGN. Neither
1$ it beneficial for PGN to install a pipeline at the same cost to a group of factories several
years after they are operational, as a considerable number of customers have already

“chosen other fuels... The most effective operation, as mentioned above, is to persuade
» the customers of the advantage of gas whale their factories are in the planning stage,
- followed by early instaltation of the plpclmc This is the way to improve PGN' s profit.

The company's profit and vitality will be diminished otherwise. Training to improve the

+ skills of sales personnel, and closer caoperation between accounting, marketing, _and gas

procurement dwnsnons will be linked to the same operation,

. (4). What_ is- the “reason - for ihe rapid, and large-scale fuel-swnchmg from decl
oil/kerosene to C grade heavy oil? Were the introduction of C grade heavy oil requured
~ for the reduction in consumption of diesel onlfkeroscne? - These changes have been -
“beneficial, rather than detnmental to Indonesna lt is important that PGN correctly

analyze these situations.
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11. New Techuologies to Promote Gas Utilization

11,1 Outline of the Work of New Technology Gas Use

"The Team has examined the applicability of new technologies to promote eflicient use of

urban gas. Evaluation from an economic view point is emphasized.” Gas cooling
systems, co- generation systems and natural gas vehicles ( NGV ) have been selected as
new technologtes for the Indohesian gas market. ‘

Throughout the field survey, energy consuming paterns in hotels, hospitals shopping
malls, 'facto'ries restaurants and others w ere studied. The Team also survejrc‘d the costs
of equipment, mslallatlon work, maintenance, transportation. and so on in: ‘Indonesia.
Using the data obtained, the economy of the technélogy in Indonesia ‘was evaluated as a

~ model case for cach facility.

Many facilities such as hotels, hospitals, office bﬁi]dﬁngs, factories and others provide self
power generators without heat utilization because of frequent failures of PLN power

~ supply. - Some owners want to operate their generators continuously to recover their
capital investment. Because of this reason, the contmuous operalion of gas-driven, self-

powered generators was studied as a gas utilization promotion technology, though. the

' technology is not new.  Also the economy of boilers and cookmg applaanccs using gas
- instead of conventional fuels was sludled

In 1987 COmpres'se‘d natural gas'( CNG ) was introduced i Indonesia.  Since then it has
been marketed as a fuel for motor vehicles as part of the Government’s policy to reduce
dependence on oil fuels and air pollution caused by motor vehic!cs But so far the
growth of natural gas vehlcles ( NGV ) has been stuggish and the government target to
introduce 30,000 NGVs by 2000 might be difficult to achieve.  To get information on
NGVS in Indonesia, the Team mtcmewcd conversion kit workshops gas filling stations,
experls of NGV and others. Based upon the information obtained through the survey,
the Team p_nropo:se:_s measures to promote NGV reliance.

'11.2 Gas Cooling Systems .

Gas 'ahsorplioh:c_hiller and Gas lleat Pump ( GHP: ) systems were studied as new

technologies for gas cooling.

1.2.1 '. Absorption Chium-

Absorplmn chillers use fithium bromide solution ( L:Br soluuon } as the working fluid

* as opposed to the chlorofluorecarbons ( CFCs ) used in turbo chillers.  CFCs are said to

deplete the stratospheric ozone layer and cause global warming. Because of this, in
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advanced countrics, the production of CFCs has been phased out by 1996, Greater
world aitention is being drawn to absorption chillers in this regard.  In Indonesia CFCs
arc scheduled to phasc out by the end of 1997.

Absorption chillers are more econonticat than turbo chillers and arc considered the most
promising new technology to promote urban gas utilization. The operation is casy and
a maintenance scrvice system of suppliers will be established if the penetration of the
system in Indonesia reaches a certain level.  The simplified investment pay-back years
for model cases for cach application are in Table 11-2-1.
‘Table 11-2-1  Pay-back Years for Mode! Cases

Facitity - Pay~back years for model cases
Hotel 27

Office Building =~ ‘ - 36

Shopping Center | 2.1

Hospital _ i 39 ]
Factoty ( casc of IPP customer ) 5.0

" Source: 'H(.‘A Te;m

- The mstallalmn cosls var) accordmg to the situation and thc pay-back years arc
influenced by them to a farge extent.  As air conditioning syslems for hotels, office
" buitdings and other commercial applications, absorption chillers are economical, even
included the high instatlation costs. = The application of absorption chilters to factories
nstead of turbo chillers cannot be expected to be popular, because of low PLN power
pnces for mduslnes For factories receiving PP power, the calculated pay-back time
is 5 years. - The S years of pay-back might be a ¢ritical point in judging whether or not
it would be ccononiical and a detailed study to estimate the construction cost for each

condition should be done. - Table 11-2-2 shows the result of the model case of OﬂlCC :

- building appli;a;ioxl O!her n,sults are mcluded in lhe Appcndlces '

The result of the sensitivily analysxs for cnergy prices is shown in Figure 11-2-1. Ifthe
- power price is raised to 1.35 times of the current value { 275Rp/kWh, current price
. 204Rp/AWh ) and the gas price, 1o 1.52 hmes( SO0Rp/m3, current price 330Rp/m3 ),
the pay-back year would not be changed.  This means absorption chillers can compéte
against turbo chillers, ' :
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Fable 11-2-2 Fconomic Evaluation { Air conditioning )
Abson}tlon chlller ¥s. Turbo-chiller

{2) Eccacaic dnalysis )
Absorption  Turho-
chiller chiller
Annval reaning cost
Yariable cost .
Fuel cost 65, 2 -

Porer cast . 21.5] 1323
Seb-toral 96. 7 132.3 Nikl. Rp/Year
Fised cost .
Depreciation 115.6 108.3
¥aintenance cost 3181 54.3
Tax & [asuraace 19.3 18. 1
Interest a8l 29.8
Sub-total 224.4 200. 7 [Mill. Rp/Year
Total 321. 0 343 1 Mill. Rp/Year

L.

(1) Conditicns/Assuspticas Absorption  Turbo-
Facility Type . ffice Pover cost chiller chiller -
floor aréa 3, 000 |n2 Source (PLN or IPP) |PLN PLN
Operation 16 Hr/Day Type [-3,/4 U3/
from B lo clack Pesand charge 3. 180. ¢ 5, 180. 0 [Rp/k¥A
[} | 18 |o' elock Energy charge (off-P} 178.5 178, 5 [Rp/kih
300 Day/Year Energy chargz {on-P) 740. 5 240. 5 JRp/k¥h
Ave. Load © 68.5 kcal/a2/Hr  Ave. energy charge 178.5 178.5 R/l
] 204 RT . Fuel cost Gas __330 |Rp/wd
Avg. Mar. 0.61] - Equipment cost 1,926 - 1,809 Mill.Rp
Chiller Lload Desige] 102, 2 [keal/a2/Hr  Notor capacity 13 216 KW/operation
Capacity/unit 304 RT Gas coasseptlion . 17,485 o3/M :
¥No. of Operation L ]uaic * of (-P:off peak hour
No. of Stand-by O lunit * on-P :peak hour
Capacity/total 304 RT :

Pag-back year. l m'fear )

Source: fICA Team

Fig 11-2-1 Sensmwty Analysis - - Office Bmldmg
Effect of Power and Gas Prlce

{00

350 |- ‘
Current:
tPrice
204Rp/k¥h ..
330Rp/m3

300

1

P’owef Price Rp/kWh

200 - .........

150

300 " 400 500 600 700
Gas Price Rp/m3

800

Séurce: Wiie Tt;am
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"~ The installation cost, and cconomics, of the system is. influenced by many factors.

Figure 11-2-2 shows the influence of the changing installation cost of the absorption

chiller against the constant cost of a turbo chiller.  The pay-back time of the system
becomes 7.3 years from 3.6 years, if the deviation in the construction cost of the
absorption chifler is 5% higher. Thus the influcnce of the installation cost on the
cConemics is great.
Fig. 11-2-2 Sensitivity Analysis - - Office Building
Effect of Cost

Pav-back Yoars
- .
]

15 10 -5 0. 5 10 15
Deviation of Absorption Chiller Cost %

Saurce: J"HH Twikn

It is casy to rcplace a turbo chiller with an absorption chiller in a bulldmg is already
_ equapped with chilled water pipings ( so-called central cooling ). In the case of an air

source package chiller is already being instailed, installing an absorption chiller is very -

- difficult.  This is because installing chllled water piping in a bulldmg bemg already
constructed is very expensive.

In lhc case “of small buildings, the air source package chilter is sald to be more
economical thai the absorplion chiller.  LOORT is thought to be the border line
_ capdcity, and for capacily larger than IOORT absorption chillers are gcnerally more
cconomical than air source package chillers. | This capacity corrcsponds to a building
of floor area ‘of 2,000m2, if there is no specral heat load.

11.2.2  GHPs ( Gas Heat Pumps )

GHP is a system to using gas as a fucl to drive compressors for refrigerant vapor

compression. - This technology was developed as an alternative conditioner for the air

source package chiller.  This system is used in small buildings and its capacity might
be less than lOORT. : ' ' '

We evalua!cd the cconomics of GHP in comparison with air source package chilless.
The: running costs of GIIP are lower than those of the air source package chiller for
‘oflice buildings, hotels, hospitals and shopping centers. Bul total operating costs
‘become higher than those of air source package chillers because the capital cost of GHP
is higher and so the depreciation cost is high.  GHP is competitive with the air source
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package chiller only in ‘the case of shopping centers, because power prices for

commercial facilities for the class { PLN class U-2/LV ) is relatively high and the

operating hours of shopping center are long.  Table 11-2-3 shows the model economic
evaluation of GHP for a shopping center application.
Table 11-2-3 Economie Evaluation ( Air conditioning )

GHP vs. Air Source Package

{1} Conditions/Assusptions - Air source
Facility Type  |Skepping Pover cost . GBP Package
Floor area 1,500 fa2 Soarca (PLY or IPP} ALY PLN
Operation __ - .13 Hr/Qay Type B-2/LY U-2/1¥: S
fron -~ Blo"elock Pemand charge 7,320 7,320 [Rp/k¥A -
to 21 Jo' clock Energy charge f{off-P 239.5 239. 5 [Rp/kFh
: 360 JDay/Year Energy charge {oa-F) 239.5 23%.5 {Rp/k¥h
Ave. Load 71.6 keal/a2/Hr Avé. emergy charge 239.35 239. 5 Rp/k¥b
36 RT Fuel cost Gas Eﬁ_ﬁ__-_;ii?o!Rp,flll o
Avg. /dax. 0.67] - Equipseat cost 350 © 228 Nillrp
Chiller  Load Desige 1C6. O Jucal/e2/Hr  Notor capacity 8 50 &¥/cperation
Capacity/unit: ; 33 RT Gas consusption 5,457 a3/N : .
No.of Operation : 1 junit ¢ off-P:off peak hour
No. of Stand-by G Junit % on-P :peak hour

{2) Fconomic Analysis

Air scurce
GHP Package . ;
Annval ronbing cost ) Pay-baeck year |____ 5.1 {¥ear
Yariable cost . . : ;
Fuel cost © 216 -
Power cost 9.9 61.2
‘Sub-totsl 3L 8 61.2 Mill.Rp/Year
Fized cost :
Depreciation 216 13.1
Vaiotezance cost 10.8 6.9
‘Tax & lessrance 1.2 4.6
" Interest . < 25.1}
Sub~total 79.3 ~50.3 Ni11.Rp/Year
10. 8 i 4

Total : . 1 Mill.kp/Year

Source: JicA Team

11.3  Decentratized I’ohzre‘r Systems - b

We discuss both co- gcncrahon and se[f power generation in this secuon though a
simple  generator is not classified as co-generation. ' :

1131 Co-gcnéraﬁdn System

The most economlcal operation of a co- generanon systeth is to run lhc system at full
capacity conslamly for a base load and to receive the rest of the fluctuating power from
a commereial power supply such as PLN ( grid-connected operation ). But it became
clear that grid-connected operation with PLN power was impossible.  The PLN power
supply is unstable in frequency and voltage. The deviation from standard condition is
farge and occurs frequently. A grid connection requires the operation of a co-
generation system synchronousty with PLN power.  To opetate a co-generation system .
synchronousty with PLN power, it 1s necessary to control the regutator  ( a valve to
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control gas flow rate } of the co-generation system closely to the set point.-. The control
range of the regulator is usually sct to 100 % against 1 % deviation of the frequency and
the voltage of grid-connected commercial power.  If the deviation in the frequency or
the voltage of PLN power exceed 1 % of the set point, the regutator becomes fully open
or ¢losed, and the co-generation system cannot be controlled and has to be stopped.
This means that power supply failure of a co-generation system occurs repeatedly
though the PLN power supply continues. Because of this, grid-connccted operation
with PLN power-is thought to be impossible. * On the other hand, the power supply
from an IPP is said to be stable and grid-connection might be possible, though careful
altention is nccessary.

The instatlation cost of a co-generation system and its economy has been reéviewed.
The results of the cconomiic evaluation for these facilities are shown in Table 11-3-1.
It might be difficult to judge whether or not the installatien for these facilities is
economical.  The application of the co-generation system for a faclory receiving IPP
power was evalualed. The calculated pay-back time is 4.7 years, if the system is
operated at full capacity and all the heat from the system is utilized. Such a high
utilization rate is hard to realize. For a factory receiving PLN power, installation of
the system lmght not be cconomical. ~ This is because PLN power prices for industry
~are lower. - :
“Table 11-3-1° Pay- back Years for Model Case .

| Facility : Pay-back years for model case
Hotel ' - 54
- | Factory ( case of IPP customer ) - 4.7

Sourrce: J!C' A Team
The result of a model case for a hotel is shown in Table t1-3-2.

The sensitivity analysis for power and gas price of a model case for 4 hotel is in Figure
11-3-1.  The present prices of power and gas-are i74Rpf‘kWh and 330Rp/m3
rcspcclwcly, and the pay-back tinic is 5.4 years. If the power prices were to be
raised to 223Rp/kWh{ 1.28 times of the present power price ) and the gas price, to
S500Rp/m3( 1.52. times of the present gas pnce ), the pay-back time ‘of the system
bccomes 5 years.
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Table 11-3-2 Economis Evaluation (G_as‘Engine Cofgcneratior})

{l)Conditions/ﬁssumptions

{Z}Resulr .
“{Amount> {(-/Year)

Wnitd Power:M¥:Time:hr:Ffuel:

Facility :  Hotel 44,000 o2
{Capacity> {Efficiency % e
Qutput 1 Power 3.0,
No. of equipment |__ 1] Stean 19.0
(Cost of Equipment> Hot water 320
Unit cost »il.Rg__ 3.35 Total 82.0
Eq. cost ail.Rp 33351 <Price of pover>
(Fuel price> e Type H-3¥V
Gas I; 330' Demand charge 5100
Heat> . Energy charge 166 |
Heat of combustion 7.94| <4ccounting condition> ]
‘Boiler eff. % | 850 Depreciation yr. 13
Salvage value % ‘10
[nterest % 20
Maintenance Rp/k¥h 19.6

kl or I,000u3;Heat:Geal;Money: 1000Rp

(Economic cale.2> (mii.Rp{yéar)

Joverall eff. - 58.1

CG_system Conv, O benefit © CG_system Conv.  CG benggi:
Pover demand MW - " 8640 8640 - Besand charge 0.0 648 648
CG pover generated M - 8640 -~ 8640 | Energy charge ‘0.0 1436, 0 1 1436.0Q
Purchased power. WR 0 8640 -8840| €6 fuel "G95, 2 0.0 -995.2
Contract demand W¥ S 0.00 1,00 -1.00[ Boiler fuel - 27.5 0 299.4 - 2720
Heat demanded Geal 7204 7204 - Sub-total [ 1023.7 1800.2 776.5
- {0G high temp, Geal 4236 - 4236 | laterest payweat | 301.9 0.0 -201.9
T ICG low temp. Geal 2407 - 2407 | Maintenznce | 156.8 0.0 -156.8
: Boiler Geal: 562 7204 ~ -6543] Sub-total i 458.7 0.6 -458.7
©1 06 fuel 1 13019 - © 3019 Total 1482, 47 1800.2  317.8
. [Bofler fuel L 83 - 1067 ' -984] Depreciation 201.3. 0.0 -20L.3
<G operation> (%) <Pow. unit cost? (Rp/k¥h) -Economic evaluation? .
_ [Power generated} 100.0 . Variable cost: 83.82 Payback years - [:;_Q.él
1 [Heat supplied [ @ 92.2 Fixed cost . | 76.39 o _ :
. ! [Heat utilized ©54.3 - Sub-total | | 160.22 G : Cogeneration system
© [Operation time - 98.6 'Purchased pow.! ERR Conv, : Conventional sSystem
Load factor - 986 . Average ERR | C '
Conventional . 173.70 ]

Source: JICA Team
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Fig. 11-3-1 Sensitivity Analysis - - Ifotel
Effcct of Power and Gas Price

Pay-back .
Years 5
- 280
i |-
o 240 b [STRRRUR ORI R e
] S .~
& /'/// Current Price
. AT4Rp/kWh
g e "330Rp/m3
£ i APay-back years 5.4
360 400 500 -0 700 800
Gas Price Rp/n3

Source: JICA Team

" “The result of the sensitivity analysis of the change in the construction costs is in Figure
11-3-2. The pay-back time of the system decreases to 4.9 years from 5.4 years, if the
deviation in the construction cost of the system is -10 %( -10% = minus ten percent ).

. * Fig. 11-3-2 Sensitivity Analysis - - Hotcl o '

Effect of Cost

6.5 .
~ 6 ‘%
g €
™55
o

g .
£ °

-
o"f I.S.

L

-15 -16 P50 10 -5 . i 15
' Beviation of construction cost % .

Source: JICA Team

The economigs of a diesc! engine co-generation system for a mode! case of a hotel was

evaluated. The pay-back time of the diesel enginé co-generation system for a hotel

receiving PLN power is 3.7 years.  On the other hand, the pay-back time of a gas

engine co-generation system is 5.4 years and longer than that of a di¢sel engine co- -

“generation system. * The sale of a gas engine co-generation system might be difficult

from the economic viewpoint. - In Japan, diesel engine installation is limited in certain :
arcas because of environmental restrictions.  When the environmental restrictions of ' %
_Jdkar'ta become more strict in the future, the gas engine system may be adopled.
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1930 ' 1951 . 1992 . 1993 . - 189
: © - lconsumption) {%) leensveption] (¥} _konsvmption] (W) lonsveption] (%) konsumption (_'5)
" [Households T,818) 23.2 8,093 | 22.5 8,455 2.7 8,626 | 26.8 8,814 21.5].
[n:duslr:' B o153 21L0 7,568| 1.0 R512] 1.8 B 6| 22.2 C 9,702 23.6{°
- [reansportstion ©14,230] 48| 5,028 407 | 15,831) 40.7] 1,060 [ 41.2] ¢ 19,158[ 46.6
© 7 |Puserplants 4,753114.0] - 5342)-t4.8) -  6.101)] 157 - 6,521} 15.8] - 3,407 8.3
Total : P 31,014]1100.0 36,037 ]100.0 28,2121160.0 41,403 [ 100. 0 #1111 100.0

11.3.2 Seclf Power Generators

Many facilitics such as hotels, hospitals, office buildings, factories and others run self
power generators without heat utilization.  Instead of only being used in emergencies,
it might be more economical to use generators continuously. - Gas and diesel engine
generators without heat ulilization were evalvated. The pay-back time of the gas
engine system for a hotel model case is 6.1 years and the diese! engine system, 2.5 years.
This means that the possibility of the adoption of gas engine generators is small, unless
there are constraints such as environméntal restrictions, lack of space .of dlcsel oit

storage tank and others.

- 11.4 Natural Gas Vehicle { NGV )

11.4.1 Background

The objectives of promoting NGV popularization in fudonesia are (D 1o save petroleum
consumption in the transportation sector and P to reduce air pollution caused by
exhaust gas froin autormobiles. The Indonesian government is paying scrious attention
to environmental issues and is planning to infroduce 30,000 NGVs by 2000.  The ratio
of petroleum fuel consumption in the transportation sector compareéd to other sectors
such as houschold, industry and power planls was about 47 % and the growth rate was
12,3 % (1994/95, Table 11-4-1). :

"Table 11-4-1 = Ratio of Petrolenm Fuel Consumption
: : NIT: NILION KL )

o,

- So urée: Perta rm’na

1142 NGV Penetratwn

- The NGV was mtroduced in Indonesia in 1987 and the number of NGVs were 3,000 in
- 1994 ( Figure 11-4-1). Al of the NGVs were converted from gasoline engine cars and
" they are all dual fuel. 2,500 out of 3,000 cars are taxis: The growih rate of NGV
sales was about 42 % per year from 1987 to 1994. It might be hard to achieve the

~ target of 30,000 cars by 2000, even if the growth ralc of NGV continues at 40 % per

year.
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_Fig. 11-4-1 NGV Numbers

of NGV ( 1/1,000 )

NO.

(987 1988 1989 1999 1891 1992 1993 19
‘Year

Source: PETROMINER Jan. 15, 1997

L

Flgure 11-4-2 shows the CNG sales trend.
Fig. 11-4-2 CNG Sales Trend
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=
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1987 989 1891 - B%93 . 19% o
1988 - Ti990 1992 0 198t (1996 )
' Year
E M ¢] sgc teg]

.S'ou'rce_.': PGN data

1143 Influeiice on the Environment
“Table £1-4-2 shows the influence of exhaust gas from automobiles o:i the environment

as ‘stidied by Bapedal { Board of Environment Effect Control ) in 1992, From this
- study, it is clear that the cnwmnmcntal influence by NGVsis large. - :
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Table 11-4-2  Influcace of Kxhaust Gas from Autemobiles

TIlem Influence{ % )

Total Suspended Solid 44
Hydrocarbon %
Lead 100

NOx 73

Sonrce: PETROMIER Jan. 15, 1997

Table 11-4-3  Results of an Emission Test

“Table 11-4-3 and Table 11-4-4 show the results of an entission test.

Transmission | RPM Pre_mium. {gasoline) ' CNG ‘(néiura! £3s)
CO(%) | HC{ppm) |CO(%) 1HC(ppm )
Neutral Idling 8 50 16 | s |
m . 3.506 6 60 27 - 40
3,000 7 60 2.7 " A0
2,500 73 50 05 | 40
2,000 - 7.8 50 0.6 40
| 1,500 8 80 . 03 | 2
N 3,500 5 60 - 2 |
' - 3,000 6 : 60 12 | 3
2500 63 | S0 s | e
{2000 $ 60 el 20
ase0 s | 60 04’ | 20
Vo300 | s s L3 s
| 2,500, ss | so 21| w0
2,000 g 60 > 40
lsooiy 8 .| - 60 2 | 40
: Source PLIROWM-RJM 13, 1997 Nore) CO: carbon monoxids HC: hjtfmmrbon

© RPM: revolutions per winuie

Table 11-4-4 "Recsults of an Emission Test
Unlt GramelIe( 1 Mile=1. 61 km)
‘1 Poliutani Gasoline Diesel -CNG
Hydrocarbon - 0.68. 115 025
Carbon Monoxide | 3.63 2.5 0.1
Nilrogen Oxide 137 1.95 050
Sulfur Oxide 045 0.80 -
Particle 0.06 070 -
Total 6.19 7.15 0.85

Source: World Bank Lemigas, GAIRA. 15 I'eb. 1997
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11.4.4 Economic Evaluation of Conversion Kits

The fuel conversion from gasoting to CNG is refatively casy. It is done by applying a
conversion kit which consists of a CNG vessel, regulators and others.  The price of the
kit is about Rp 2 million for a 2,000 cc class engine. The pay-back time of the
conversion kit is in Figure 11-4-3. A taxi is said to drive more than 400 km/day and
the pay-back time is very short, about 5 menths. Tt is judged to be very economical.
To penetrate NGV, the pay-back time is said to be less than 1 year and a good target
might be those cars that drive more than 50,000 km per year.

Fig. 11-4-3 Pay-back Time of Conversion Kit for a Gasoline Engine
Gasoline Engine

Fuel Price Pay-back year of conversion kit
Price | Price of conversion kit 2,000,000 Rp
Fuel Rp/LPE "~ | Gasoline cosumption - 10 kwn/lit.
Premix 875 Driving distance : 400  kw/day
Presiua | 700 Operating days 312 days/y
Viesel-0i 380 ‘Annual fue! cost:gasoline 8, 736, 000 Rp/yeél_‘
CAG AL 1 Annual fuel cost:CNG 3,432,000 Rp/year
- Pay-back years - 0.38 ycars
Conversion kit pay-back years|
: ' up 1o ?,000 cc ' .
;2 10 -
: § L p .
= °f ij
gf_ ] . e Ll o : R :
0 20 C g0 60 I 100 120
' Driviag distace 1, 000ka/y T I

- So:r_urée:JI(ﬁ'A. Team

The price of the conversion kit for a diesel engine is Rp 10 miltion. The péy-back '

time of the conversion kit is more than 7 years for cars that drive long distances such as
taxis. This is because the price of the conversion kit is high and the price of diesel fuet
is low. . From an environmental viewpoint it is more effective to convert diese} fuel to
CNG. But it is hatd from an economical view point.
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Fig, 11-4-4  Pay-back Year of the Conversion Kit for a Diesel Engine

Diesel Engine

© -
o0
<~

Pay-back yecars
g 2

Fuel Price Pay-hack yecar of conversion kit
Price‘—l Price of conversion kit = 10,000, 000  Rp
Fuel Rp/LPE Gasoline cosunption 10 ko/lit,
Premix 875 Driving distance 400 kaelday:
Premium 700 Operating days . 312 days/y-
Picsol-0i 380 Annual fuel cost:Diese 4, 742, 100  Rp/ycar
CNG 275 Arinual fuel cost:CNG ~ 3, 432, 000 - Rp/yecay
‘ Pay-back years 7.83  years
Coversion kit pay-back years
: _ chsel Englnc 1, 300ﬂl ?Qﬁcc .
200°

briving distance 1, OOOkm/Y :

Sm.rrce_: JICA Team

At prescnt there are 14 f‘llmg stations in Indonesia, of which' 12 are in DKI Jakarta.

" Three stations aré under construction. On the other hand, the nuinber of gas station is

- about 300. The area of DK{ Jakaria is some 650 square km and the distribution of gas
n ‘Therefore the average access distance te a gas
station is less than 1.5 km, if stations are dlstnbutc,d umformly in Jakarta. According to °
" the research ‘which was performed by the Institute of Fcchnoiog}' of Bandung, about
100 CNG fitling stations are necessary in Jakacta. In this case, the access distance is less
thai 2.5 km." - From the point of uscrs convenience for CNG penetration, the access '
distance is requited to be short enough.  Figure 11-4-5 shows the rclatmnshlp belwccn

* the number of filling stations and access dislancc

station is one station per 2.2 square ki.

- 11.4.5 - Numbers of I'lllmg Stations
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Fig. 11-4-5 Relationship between Number of Filling Stations and Access Distance
No.of Statien Access km
12 7.4
30 5.7
50 3.6
70 3.0
2.5
1.8
i. 5

100
200
300 5 Approximate numbers of gasoline stations

X 5
in Jakarta : o

CAecoss ke

0 100 200 300 100
\o of Staticn

Source JIC A Team
ll 4.6 Proposed Pohcy to Market NGVs

T he present incentives to promoie NGV penetration in Indonesia are as follows:
- Setling low price for CNG

Exempling from import duty gas’ ﬁlhng station equupmem and conversion
- kits .

A lower power tarift for mdustry, for gas fi limg stations usmg comprcssors

-@@@e@@

_'Oblsgallon of 20 % of mass !ranspoztalmn companics (o usc CNG for .
- operaling lheir vehicles B
“The currem incentives are. thought not suilicient to achlcvc the target to introduce

30,000 NGVs by 2000.  Additienal policy to promote NGV penctration might be
necessary.

The following policy is considered to be E:ﬂ‘cclivé to proniote NGV penctration:

“to set regulations for CNG use by laxl compames MIKROLL1 and central and local
govcmment to be at least 50 %"

T hc following conditions should bc satisfied for the regulatmn to be eﬂ“cctwc
D  To guarantee to build about 100 filling stations in DK Jakarta

- (@ To prepase low interest long term loans for investors of filling station to
* secure land

-4



@ To prepare low interest loans for conversion kit of MIKROLET
@  To assurc usban gas supply to filling stations by pipeine network

11.4.7 Others

According to the research which was performed by the Institute of Technology of
Bandung, one of the conditions for ftlling stations to keep the operation profitably is
about 400 cars/ day-filing station. After the enforcement of the above policy, average
numbers of NGVs-ger one filling station will be 390 cars/ day-fi fi llmg station. This

nutnber is thought to be enough to operate a filling station.

The number of taxis in Jakarta 16,000 -

The number of MIKROLET in Jakarta 10,000

The rate of conversion to CNG 50%

The utilization frequency | 3 times/ day - car
The number of filling stations 100

The number of cars per one filling station
( 16,000+ 10,000 ) X0, 5X3-100 =390 carsf day-fi f“llmg s!auon

. The rate of reduction of exhaust gas poll'ulanl a‘nd the saving ralc of petroleum fucl for

cars are estimated at around 3 %. The rate of reduction is not large.  But this might -
have a large influence on CNG penetration for cars othér than taxis and MIKROI ET, |f )

*“the number of i Iling stations is mcreased
115 Pi‘ojeclions
1151 Highly Promising Technologies

* The gas ais-conditioning by absorption chillers will be one of the bést technologics to

promole gas utilization from the viewpoint of econoimics, environment, casy operation
and com{cmence For a small oftice building and others, the air source package type is-
cconomical.  For medium and large buildings, the absorption chiller is suitable. The

“number of chillers operating in Indonesia is linited at present.  The low penctration

would be due to lack of knowledge about the technology. In Japan, about 75 % of
medium to large office buildings adopt absorption chillers:  Indonesta is phasing ou
CFCs and it can be expected that the absorption chiller will penetrate rapidly.  PGN

‘should definitely take a promoting role for the penetration as soon as possible.

" ‘The pas engine co-generation system may be hard to penetrate rapidly at present power

and gas prices.  And the diesel engine co-generation system is a strong com’_petitor for
the gas engine co-generation system.  This technology may penctrate in the future
because of the reliability of a stable power supply, the cleanliness and high efficiency.

!f the number of filling stations is increased, NGVs will penetrate for taxis, MIII.ROI,ET :
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and others. The pay-back fime of the conversion kit for a taxi is shori, about 5 months.
A condition of penctration is to provide a certain number of filling stations and some
public action to assist in the construction of the stations is needed.

11.5.2 Less Promising chhnologies

' The GHP may penelrate to some extent. The tariff of PLN is determi'ned for each
facility and changed according to the amount of power consumption. - For the case of
long operation fime and high PLN power tariff class, the GHP may penctrate But the

rate of the penetration will not be high

- Gas engine self power generator w1|l havc very few chance to compete with diescl
englne generators. -
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12; Master Plan of Demand and Distribation
12.1 lniegratcd Gas Demand Scenarios

While we looked at demand cstimation principles and detail potential demiand
forecast for each sector in the former chapters, we need to integrate and review them
all. Since all gas flows in the same network, further consiraints ace taken into
consideration to produce the revised estimate “possible gas demands”.

Before going into the projection of urban gas demand specially in this master plan,
we recall following ilems were referred to as the factors mﬂuenc:ng, the entire

demand projection.

*- Poputation growth
- GRP

12.1.1 Qutline of Gas Demand Projection

Three cases of Base, High, and Low in the Master Plan are based oit GRP, and three

scenarios accordingly. The characteristic of each scenario is shown in Table 12-1-

. Table 12-1-1 Demand Projection Scenario

Alternative - Scecnario image : GRP
R : 'Standard cconomic development will '
Scenario 1 be achieved. To cope with the :
BaseCase | ' responding growthinurbangas | Middle

‘demand, PGN will need systematic
and stralegic activities.
- ‘High economic development
Scenario 2 | exceeding the standard will be -
High Case achieved. To respond to the high ~ High
growth in urban gas demand, PGN’s
strategic activities wilt be near lhc .
maximum limit.
Standard economic development will

Alternative 3 - be achieved, but the systematic CLow
Low Case ; s(rateglc activities willbe below * |~
slandard

Gas producers’ and transmitters cannot provide a limitless supply to meet all
demands. On the assumption that all of the projects now being ptanned to supply
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natural gas to Java Istand go on sinoothly, the degree of progress and the planned
completion period are used as the constraints to the growth in natural gas supply.
Residential gas demand is projected on the assumption that PGN can construct all
distribution pipelines and all indoor pipes nccessary to realize such amount.
Considering that the current number of households to which urban gas is supplied
from the PGN Jakarta Branch is approximately 10,000, PGN will be subjected to
broad innovation of its organization and business systeins in the future in order to
flexibly correspond to the number of customers increasing at the rate of dozens of
thousands per year. The current sales of urban gas to residential customers will
greally depend on two  factors;, 1) Capacity of PGN's busincss management
organization:and 2) its capability of installing additional pipelines, Due to this
* reason, we defined the “possible demand” which has taken the above-mentioned
restrictive conditions in addition 1o the projected potential demand in the residential
markel, and applied this newly defined value to the Master Plan stated below.

12.1.2 hst:mallon of Possible Sales to the Residential Market
. (1) Conslramts of busiriess and orgamzallonal capac;ty

Thc pmjected demand for urban gas by residential customers in 2020 is 197,473
thousand m3fyear, equivatent to a volume for 452,000 houscholds in the Base Case.

- Simply this means that 24,000 houscholds will be new customers each year. If

" PGN is going to double the number of the houschold customers, perhaps it will be
~ unable to respond 1o the demand increase with the current business structure and,
hence, it will have to drastically improve its organization and business systems.
Therefore, the posmble demand has been sel ralhcr conscrvalm,ly

The cum,nt meter reading and collcctlon capacmes in PGN are l200!monlhfperson
. and 74{)imonllv'person rcspcclwely Assuming the number of resrdential customers

increase by 10,000 every year, 8 persons for meter reading and’ 14 persons for

“collecting, thus 22 persons in total will *additionally be needed. lncl_udmg
" managerial persons, 25 persons in total will be needed. '

Furthermore, PGN will have 1o carry out, by startup of urban gas supply into new
customers, "quoting and contracting for gas work", "draﬂmg gas supply pian", “gas
work design", "Conteacting with gas pipeline contractor ‘and contre! of work
- performance”, "work information control after completion of the pipeline work®, elc.
And personne! having the knowledge necessary for respective jobs must be arranged,
Of these jobs, p'imcularly "quoting and contracting for gas work” and "contracling
with gas pipeline contractor and controt of work pesformance” will be subjected to
arrangement of additional personne! because it is difficult to fulfil them only by the
~ existing personnel even if the work efficiency is improved.
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The actual number of werk items for market development, including these two, in
past three years was 100 items /year/person and, hence, 100 persons miay be needed
for 10,000 new customers.  But it is estimated that the market development activity
could be implemented by 50 persons, considering demand concentration and job
efliciency improvement.  The number of personnel required for meter reading and
coltecting proportionates’ to customer stock, while the number of market
development personnel proportionates to annuat addition of customers. Viewed
from the side of personnel, the development of residential ‘demand depends on how
the personne! are secured and educated.  The development activily requires the
personnel with the knowtedge of specific job itsell though not necessarily high .
expertise. For that, they will have to be frained respectively.

PGN uses a computer system to manage the meter reading and rate collecting.
Upon hearing survey, PGN says it has a sufficient allowance in the capacity so it can
respond to the mimber of customers approximately ten fimes as many as the current
number. Therefore, currént demand expansion may not be constrained by this
factor.

(2) Capability of work performance

There are 9 work contractors specializing in steel pipelinc work currently registered
in PGN Jakarta Branch and 17 companies specializing in polycthylene pipeline work.
Itis forecast that the development of gas demand for the residential market will be

~ bottle-necked by PGN's capability of polyethylene pipeline work performance.

Why 7 It-is because, unlike steel pipeline work, the polycthylene pipeline work

- needs spccml tools and special ‘skill and knowlcdgg and is not a general method.
“The total work c¢apability of 17 polycthylene pipeline cons!ructors is estimated to be
S 40 kmlyear maximum from the pasl actual work data in PGN

' Currenﬂy these polyclhylenc work contractors are mainly cngagcd in rehabilitation
* work, but the amount of such work witl decrease rapldly - In this view, it will be
© possible to shift the current C‘!pﬂbllll}' of these companies to the new plpelmc work

incurred by market dcvclopment

From the result of fictd survey, approximalely 10 m of pipeline must be installed to
supply urban gas into onc house and this means that 100 km pipeline of work is
needed for gas supply into 10,000 houses. This value is much more than PGN's
current  capability - of work - performance. = To eliminate ‘this problem, the

' polyethylene pipeline work system will have to be lmprovcd ‘However, several
- years will be needed to establish such an ‘improved work system' because work

personnel must be educated and trained, qualified and cerlified, and. have the
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experience in work in order to maintain work quality.  In addition, expensive fuston
equipment is needed 1o perform polyethylene piping work and, thercfore, it becomes
necessary 1o continuously assure work companies of constant quantity of work, even
from the viewpoint of breeding them. Considering these factors and the possible
demand in the residential sector, we set up the maximum capability of polyethylene
pipcline work performance to 200 km, approximately § times as many as the present
capability. We assumed 3 years are necessary from the start of the project untif the
maximwin work system is ready. Table 12-1-2 shows the projected result of
“possible gas demand”

“Table 12-1-3 shows the rovised and intcgrated urban gas demand by scenario.  We
adopted the gas demand in Table 8-4-1 when it is smaller than the possible gas
demand.
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12.2 Projected Supply and Demand for Urban Gas
For the projection of supply and demand, we assumed the following conditions ;

{1) Gas Production in West Java follows the Per!amma s production plan.

(cf. Fig. 5-1-1)
(2) The South Sumatra Pipeline to transmit 250 MMSCFD gas to Java will start in
year 2000 and continue until year 2020,
(3) Direct customers of Pertamina use gas according to Pertamina’s. gas production
plan until year 2000, and after that, they \wll keep using the same amount of gas as in
year 2000,
(4) As for the gas dcmand in Serang, we use 94 MMSCFD, “hlch is shown in Table
5-3-1, as the target demand in year 2020 though Serang is not included in our masler
plan region. :

Fig. 12-1-1 shows the demand projection for natural gas in West Java according to the
above condnmns

Fig. 12-1-1 ': Demand Projection for Natural Gas in West Java

2,500 A _ : _
! | ~ PGN (High Case | &
a\ 2,000 A1 _ ‘

@ 1500 PQGN (Base Case) -
;§ 1’000 V‘I—Pm(lnw(‘gs.e) ._

8 ~ PN
R 500

' _ . Pertamina's

O : _ |~ Other Customers
: . _ Krakatau Steel
1995 - 2000 - 2005 2010 2015 2020 '
Year
e L ST U - -
Source JIC A ?c’am
From the graph, 'ga's' demand for Krakatau Stcél:énd PLN is greater than that for PGN'aI_ o %

the year of 2000; However, PGN’s demand begins to increase aler 2005 and is
forccasted to-be almost same as the total demand of other consumers. Fig, 12-2-2
shows our supply and demand projection.  Gas production in West Java is predicted to
decrease after year 2000 and the gas sources outside West Java and South Sumatea have

12-'%



to be exploited for the arca after year 2005 even in the low case demand.  The amount
of gas expected from other sources is shown in Fig. 12-2-3,

Fig. 12-2-2 - Projected Supply and Demand for Natural Gas
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Fig. 1'2-2-3. Amount of Gas Expected from Other Sources
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According to Fig. 12-2-3, the amount of gas to be supplicd from other than West Java
. and South Sumatra is 1,100 to 2,300 MMSCFD in 2020 and this amount is converted to
8 to 17 TSCF by reserve.  Natuna, Sumatra and Irian Jaya arc good candidates for gas
supply. Natuna has more than 20 TSCF reccive (Pertamina’s data, 1996) and is ene of
the mosl suilable gas supply source. In order to transmit gas from these sources to
West Java, construction of “Trans-Indonesia Pipeline” or LNG chain is necessary.

12.3 Design of Distribution Pipelines
- 12.3.1 Design Conditions

* Before making pipeli_nc expansion plans, we would like to make our design conditions
clear so that the backgrounds of design can be easily understood.

- (1) Pipe Material
3 pressure levels of networks will be utilized for the expansion plan; the high pressure
network, the medium pressure network and the low pressure network. When we
- consider operation and maintenance after the pipeline installed, it is recommended to
" use the same pipe malerial as the existing ones for the newly expanded pipeline.  Pipe
materials to be used in our dc51gn are shown in Table 12-3-1.

As fof the high pressure systelxa, o_nljf the welded steel pipe can be used as the pipe
" material since gas pressure is so high that other material such as polyethylene will not
be suitable. | Also since PGN's high pressure network consists of two specifications,

ANSII50 and ANSI300, we wnll pay special altention to the connection of both

pipelines and consider: the way that both networks wilt be utilized efficiently in the
Master Plan,  As for the medium and low pressure networks, we will- choose
polyethylene as the pipe material whlch is approved to be the most smlablc pipc
material world wide from ihe pomts of cons{rucuon and maintenance.

Table 12-3-_! : Pipe_MalcriaIs for Dislribution_ thwor_k

Network Pipe Material Design Pressure
- | - ' . Minimum Maximum -
1ligh Pressure 1 Steel(Welding) | 4 bar | 40bar*
Medium Pressure . | Polyethylene, Steel |- 0.3 bar 4 bar
" LowPressure | Polyethylene ~ | 100 mmH,0 | 250 mmH,0

-~ *:Incase ofANSlIS_O specnﬁcahou pipeline, the maximum pressure is 16 bar
Soura JICA Ieam ;

(2) DlS!l’lbullDl! Pn,ssun.

- It is neeessary to ‘choose the’ suitable distribution pressure for each demand sector
because the characteristics of the sectors are different.  Table 12-3-2 shows the basic

12— 8
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distribution pressure we will adopt for developing the new markets.

The medium pressure system with house regulators or the low pressure system is
recommended for the residential sector because the gas consumption of cach customer
is small and the gas pressure should be reduced down to a low pressure at the entrance
of a gas meter due to safety reasons.

Table 12-3-2  Basic DlSIrlbllliOH Pressure to Each Demand Scc(or

Demand Sector Characteristics of Sector Basic Dlslrlbu!ton System
Residential | - Demand of ¢ach customer is small sl Medium pressure with -
» High input pressure is not necessary. house regulator{1iR)

+ Gas pressure should be reduced down to | system -
a low pressure level before a gas meter | + Low pressure system
from safety reasons,

Commercial |+ Demand for boilers, air conditioners and | * Medium pressure for

power generators sometimes requires boilers, air conditioners
medium pressures for appliances, | & power generators,
« High pressure input is not reconnuended » Low pressure for
| _because of safety reasons. | _coaking.
Industrial © | + Usually demand is large. - | + High pressure

+ If gas leaks at customers site, Operalors
~_can close valves.

(3) Flow Lquallon

Source : JICA Team '

As for the cominercial sector the medium pressurc is recommendcd for bo:lcrs air

‘condulmners and power generators since the appliances « oﬂen require a medium prcssure

for their input. - A high pressure is not recommended for the commercial sector

‘ _because a lot of unspcmf' ied persons use commercial buildings and dlstrlbnnon pressure
* should be kept as low as possible cons:dcrmg gas lcakage or othcr accndents

The _in'du'sirial'scctor can direclly use a high pressure system sincc it consumes large

“amount of pas. It is also expected that operators of the factory usually works while gas

isused. - We can asstme that the risk of gas accident is much lower than those in the
residential and commcrmal sectors and therc,fore the high prt,ssurc dislnbutlon syslcm
can be adopted.

When' we design a gas network, flow ‘calculation is nccessary in ordcr to detcrmmc '

' _su1tablc pipe diameters.  We will use the following “General l*low l‘quahon \\hlch s

usually used for gas network design world wide.

Q (02394 e J \/_lf) J(p PZ ) _Ds - - (6. 12-1)
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where Q' floiv rate {m*/h]

P,: upsircam pressure [Kg/em?]
P,: downsircam pressure [Kg/em?)
D : pipe diameter fem]
S : specific gravity [air = 1.0]
L : length fm]
T : gas temperature [°K}
Po : basc pressure [Kg/em?)
To : base temperature [°K]
z : compressibility factor

rf : transmission factor of the line

' We must set several paramcters such as specific grwny S, gas temperature T and so on.

"+ The values or formulas for the paramelers we use are shown in Table 12-3-3 and the
" theoretical backgrounds from which we select the values or forniulas are discussed in
-~ the Appendix.

‘Fable 12-3-3  Values or Formula for General Flow Equation -

" Parameter Value or Formula
Specific Gravity S - ~0.595 (air= 1.0)_

Gas Temperature T 27C
(ngh Pressure) AGA

- Com resmblhl / Factor z
P ) (Medium & Low Prcssure) z=1.00 (constant)

. _ : (ngh Pressure) " Panhandle A
Transtission Faéto'r J‘ 1/f | (Medium Préssure) [GT
{Low Pressure) - Mueller

. ‘ Source JI(A feam |
12.3.2 Estimaﬁon of P;pel'iné. Load

In order to design a gas pipeline, it is necessary to estimate peak nme a plpelmc load
We usually use the unit of cubic meter per frowr (n 31h) for the pipeline load because the
unit of day or month is too long to estimate the peak time toad. When a customer uses
gas constantly all day long, the peak load can be calculated directly fromi the customer’s
consumplion volume.  For example, if the consumption by a large industrial customer
is given by the unit of m *fday, the peak load can be calculated by dividing the volume
by 24 howrs. However, residential or commercial customers seldom use gas censtantly
: for 24 hours They use gas only for several hours a day.

: Table 12-3_-4 sho{vs the way we will use to estimate pipeline load in the Study.

t2-10




As shown in the table, the load survey provides us the information necessary for deter-
mining the peak load of one customer and the simultancous consumption ratio in the

residential sector.

The actual data in the load survey have been analyzed to determine

the simultancous consumplion ratio.

Table 12-3-4  Peak Load Estimation

Demand Sector

Way of Peak Load Estimation

et

Residential

(1) Estimate a peak load of onc customer ¢ [in'/h] using the résults of
the foad survey conducted during the Secand Field Work.
In the Study, we use g = 0.60 [m/h)

[(2) Peak load of pipcline Q [m*/h] is calculated by O =g XuX ¥

where n denotes the number of customers and Y the ‘:umultaneous
__consumption ratio.

- Commercial

Individual survey of capacity and usage time of gas appliances are
basically necessary. However, in case that only macro data (annual
demand) is available, we calculate the peak load from the demand
assuming that 1000 hours and 3000 hours of working -time for
cooking use and air conditioning use rc_peclnely

Industrial

Basically individual survey is necessary. “However, ini case that only
macro data (annval demand) is available, we calculate the peak load

- Sowrce : JJC‘A Team

from the dcmand assuming that 8760 hours of working time.

" As for the commcrmal ‘and mdusinal customers the mdwndual survey of the capacity
- and usage hour of gas appliances are recommcnded since their demands are usually

large and they give a heavy load to pipelines. ‘However, in case that only macro data is
avaitable, we have to calculate peak load from daily or yearly demand considering the

. customier’s average \\orkmg hours as shown in Table 12 34,

12.4 Proposed Urban Gas Network

12.4.1 Transmission Line Prdposed for West Java

Using the bas¢ case demand projection; we snmulalcd the transmission status in West

Java unlil year 2020. Flg '12-4-1 shows the peak:-load in cach district which was
- calculated from the base casc demand projeclion.  Also Fig. 12-4-2 shows the peak.
- load increase indices based on our projection. ' :

From the both graphs, peak load in West Java is expecled to rcach more than 2.5
million m*h in year 2020 which is 3 times larger than the curient one, and especially
lead in Kab. Karawang is expected (o increase rapidly.  Since Kab. Purwakarla, Kab.
Karawang and Kab. Bekasi have large industrial estates, the demands in these districts

2-n



arc expected Lo increase sharply.  Peak load in Tangerang includes the load for an ]PP
in BSD after year 2000.

Kig. 12-4-1 Peak Load Projection in Each District (Base Case)

2,500 £
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Source - JICA Team

é%

Fig. 12-4-2' : Peak‘Loéd Increase in Each District {Base Casc)
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Using these base case peak time load, we conducted network analysis in order to
confirm the capacity of transmission system. According to the results of network
simulation conducted, the pipelines which increase the transmission capacity from
Subang and Pasir Jadi gas fields to Pertamina’s existing pipeline is necessary until year
1999. (Fig. 12-4-3)  Afler the South Sumatra Line is connected to Peitamina’s exisling
transmission line at Cilegon in year 2000, the status of West Java transmission system
will change dramatically. Boosters at Tegal Gede and Bitung are no longer necessary
to work to transmit gas to Cilegon since gas comes from Cilegon. (Fig. '12-4-4) . This
condition is predicted to continue until year 2015, (Fig. 12-4-5) ~ After year 2015,
another transmission lines are necessary to respond to the demand. - One of the options
to increase the capacity is fo install pipelines from Cilegon to Bltung and from Muara
Tower te Tegal Gede. (Fig. 12-4-6)

Since there exist several uncertaintics, there may bé some alternative plans for
transmitting gas to West Java after 2015. .The alternatives plan should be evaluated
from the poinis of cost, supply security and influence to the surroundings considering
the itein shown in Table 12-4-1. -

Table !2—4-1 Items:td Be Considered for the Measures after 2015

Item = " Cost ' "Security _llnfluence to Surrounding

Production |- Production capacity . |- Production years - |- Quatity of gas produced
- Production cost : ' .| and compatibility to old
: ‘ ‘ gas

Teansmission |- Cost comparison between |- Amount of stock gas |- Degree of urbanization
pipeline and LNG trans- . | when transmission is | along pipeline
mission suspended S Noise and vibration :

' : from compressor station

" Source : JICA Team
From the point of gas production, the caﬁacilf;coét and duration of production on the
gas fields should be evaluated and it is necessary to confirm the comp'anbuhly of gas

produced to the gas distributed in West Java

From the point of gas transmission, the initial and runmng cost on pipeline transmission

“and LNG transmission should be compared. Also it is necessary to confirm the
- influence in the case that the transmission is suspended. The width of ROW (Right Of

Way) should be determined consrdcrmg the degree ‘of lhc urbanlmuon 1long the
pipeline. : - : L
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12.4.2 Distribution Pipcline Proposed

In order to make the Master Plan more tealistic, the Team listed up the target area or
customer in the residential, commercial and industrial sectors.  As shown in Table 12-
4-2, we listed up 44 residential estates, 49 commercial and residential development
plans and 16 industrial estates. Table 12-4-3, Table 12-4-4 and Table 12-4-5 show the
names of the targets, their gas derirand and the pipelines necéssary from the existing
~pipeline to the entrance of the target.

“Table 12-4-2  Number of Gas Development Targcts

Cominercial

__Rc]szgitz;glal & Residcm.ia.l ll]g;j:éai | Total .
_ : Development
Distance | - 5km 33 42 13 88
from [5-10km 2 6 3 11
Bxisting | 10 km - 9 i 0 10
Pipeline | -~ Total 44 49 16 109

 Source : JICA Team

Thc location ot the targets and the ptpclmes and rcgula(ors naccssary for the targets are

shown on the attached map entitled “Gas Market Development Plan”.: We recommend

~ to'develop these targets. from those which are located near the existing plpelme to 1hoce
- which are far. !‘rom the c\uslmg plpelmes -

“The total load of these targcts is about 400 thousatid m’/h ‘In order to cdnﬁni\ the -
existing pipeline capacity, we conductcd network analysis. Since 200 thousand m*/h
of the total load is for the industrial estates in Kab. l\arawang and Kab Purwakarta, the

load addcd to the cx;slmg ncmork from the Tegat Gede Offtake Station to Balaraja is

about 200 thousand m/h, ‘Fig. 12-4-7 shows the results of the simulation. = As shown °
in the figure, the distribution capacity in the western part of the network is not sufficient
for the total load in casc that a new pipeline from Cikande Offtake Station does not
connect to the existing pipeline at Balaraja.  Therefore, it is recommended to install
the pipeline. bLl\\CCll Cikandec and Balaraja at an carly slagt, of the demand
: dcw!opmem -
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“Table 12-4-3 © List of Residential Estates Developed by Government

Project Name No.of |  Gas Demand Pipeline Necessary
- Houses |1000m3/y] m3/h P D-f L
1. |Bumi Cengkareng Indah - 2,944 74 360] Abar [125mm]| 1 km
2 |Bumi Sangggaha 2,001 50 250] 4bar | 90mm | 2 kin
3 _|Bumi Malaka Asn 11,419 285 1,380f 4 bas g" !} km
4 {Kebon Kacang 536 13 70§ 4bar [ 63mm] i km
5 |Tanah Abang 960 24 120} 4 bar | 63mn | § km
6 {Pulo Gadung 154 4 20} 4 bar | 63nun{- 1 km
7 {Bandar Kemayoran 5,346 134 6501 4 bar 1180mm} 1 km
8 {Bumi Rawa Tembaga 7,784 195 " 940] 4 bar [180mwm] 1 km
9 {Depok | 6,336 158 -770] 4 bar [180mm} 20 kin
10- {Bumi Karawachi Baru 20,486 512 2,460] 4bar | 6" 1 km
11 . jDepok 1l 14,666 367 1,760] 4 bar 8" - 116 km
.12 {Bumi Setia Mekar 6416 169 770] 4 bar [180mm] 1 km
13 {Tangerang Kelapa Dua 2,399 60 290| 4 bar |125mm| 2 km
‘14 .{Bumi Bekasi Barnu 8.247 206 990] 4 bar |[180mm| 1km
15 {Bumi Gunung Putrd 85 2 20| 4bar | 63mm| 5km
‘16 §Bumi Cinianggis 220] 6 30| 4bar | 63mm1{ 12 km
17 {Bumi Margahayy 1201 3 20| 4bar | 63mun{ 1 km
18 IParung Hijaw . 370 9 ©50] 4bar | 63mm{ 25 km
19 [Sapta Taruna lil 260 -7 40} 4 bar | 63mm| 5 km
20 |Sapta Taruna 1V 1,358 - 34 170] 4 bar ] ¥0mm | 12 kin |¢
21 |Bumii Suradita 1,699 42 210] 4bac [ 90mm]| 12 km
22 |Bunii Parung Panjang 13,500 338 1,620 4bar | 8. |20km
23 |De¢ptan Citayam - 1,866 47 230} 4 bar | 90mm { 25 km
24 |Aneka Gas Citayam 2386 7 40t 4 bar | 63inm ] 25 ki
25 |Rusun Pondok Kelapa DKI 1,092 .27 140| 4 bar | 63mm | 6 km
26 |Tebet Park 790 20 - 100] 4 bar | 63mm | 1 km
27 |Menteng Park 240 6] ¢ 30| 4bar | 63mm] 1 km
28 |Oasis Square 454 11 60| 4 bar | 63mm | ) km
29 {Rusun Karang Anyar 360 9] . 50] 4 bar | 63nun ] 2 kin
30 |Rusun Tambora 490 12§ 0 60| 4 bar 1 63mm ¢ | km
31 |Rusun Bidaracing 696 17 90| 4 bar { 63mm| 1kn
32 |Rusun Pejompongan Indah 600 15 80| 4 bar | 63mm| 3 km
33 JRusun Benhil 296 17 40| 4 bar [ 63mm| 1 kan
34 |Rusun Penjaringan - 1,566 39 190] 4 bar | 96mum | | kin
35 |Rumah sewa Pondek Bambo 125 3 - 20] 4bar [ 63mm| 4 kin
36 |Rumah sewa Cipinang 152 4 20| 4 bar | 63mun | 2 km
37 |Rumah sewa Rawasan 152 4 © 20| 4 bar | 63mm | 2 km
38 |Rumah séwa Cengkareng 124 -3 - 20| 4bar | 63mm | 3 km
39 {Rumah sewa Pondok Kelapa 150] 4 “ 20| 4 bar | 63nun| 3 km
| 40 |Palm Estate - 207 5 30] 4bar | 63mm| 4km
41 {Sunter Mas DKI 354 : 9] 50 4 bar | 63mm | 1 km
42 IPerumahan Pernda DX (P) 572 14 70| Adbar J63mm | 6km |
43 [Perumahan Pemda DKI (C) 1,500 38 - 180] 4bar f 90mm | Skm |
44 |Harapan Baru Regency - 1,500 38 - 180] 4 bar | 90viun] 2 km
Total 120,878 3,022 14,710} ’ 242 km

Sotirce : JICA Team
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“Table 12-4-4  List of Commercial & Residential Estate Development Plans

Name of development

Area

Pipeline Necessary

No. Gas Demand
(ha) |1000m’yy mim P {- D 1
1 |[Lippo Virage 1,600 53000 4200] i0bar] 6" | 2Km
2 IModem Land . 1,000 5300F - 4,200] 10 bar 6" I Km
3 _|Gading Surpong 1,000 5,300 4,200] I0bacrf 6" | 1 Km
4 |Bintdaro Jaya _ 1,000 5300 4.200] 10 bar| 6" S Km
5 |Bumi Serpong Damai 6,000f 72,000] 42600{ 10bar| 12" | 1Km
6 |Villa Permata 750 4,000 3,200f iGbar] 6" {1 Km
7 )Alam Sutera 750 4000f . 3.200{ fobar| 6" |1Km
.8 * |Banjar Wijaya 750G 4,000 ©3,200] 10 bar | 6" 1 Km
9 [Citra Garden 375 2.000 ~1,600] 10bar]| 4" 2 Km
10_{Kebayoran Regency 3750 20001 1.600] 10barj 4" [10Km
11 [Kedaton 175 . 900 700 10 bar 4" 2 Km
12 |Palm Spring Village 175 900 700] 10bar] 4" | 1 Km
13 |Royyal Green Garden 175 300 700] 10barf 4" | I Km
14 |villa Melali Mas 175 900 700 i0bar] 4" |1 Km
15 |Cipondoh Makmur 75 400 300] 10bar| 4" | 5Km
16 |Duta Taman Bandara 751 400 300§ i0bar| 4" J2Km|
17 1Duta Garden 751 0 400 300 10bar] . 4" | 1 Km
18 ‘[Metro Peamata 75 - 400 300/ 10bar] 4" | 7Km |
19 |Pantai Indah Kapuk 1,000 5,300 42001 10bar|] 6" | 5Km
20 )Vila Taman Bandara - 175 . 900 700{ 10bac] 4" |10Km
21 JTaman Surya ' 175 900 7001 10bar| - 4" | 6 Km
22 |Permata Hijau Repency. 175 900 700 10bar] 4" | 7Km
23 |Purni Indali 175 900 700] 10 bar | 4" 5 Km
24 |Green Garden 175 200 7000 tobar| 4" | 2Km
25 |Pantai Mutiara 175 000 700} 10bar] 4" | 2 ¥Km
26 |Kosambi Bam 15 400 -300] 10bar}] 4" | 2Km
27 |Taman Semanan Indah 75 400 300] 10bar] 4" 2 Km
28 |Palm View Garden 75 400 300] 10bar| 4" | 1Km
29 |Taman Kencana 75 400 300l 10bar | 4" | 5Km
30 |Green Ville 75 400 : 300] 10bar| 4* 2 Km
31 [Sunter Agung Podomoro 750 4,000 03,2001 16bar| 6" | 4Km
32 |Gading Kirana 750 4,000 3,200{ 10bar| 6" {3Kin
33 [Kelapa Gading 750 4,000 3,200] 10bar] 6" 2 Km
34 |Pantai Modem 750 4,000] 32000 i¢bar [ 6" |13 Km
35 |Harapan Indah 750 -4.000 3.200[ 1Gbar| 6" 1 Kin
36 |Taman hmpian Estate 375 2,000 1,600 18bar| 4" | 1Km
37 |Sunter Paradise 75 400 300] 10bar{ 4" | 2Km
38 |KotaLegenda _ 1,000 5,300 4,200 10barl- 6" | I Km
39 |Lippo City 1,000 $,300] . 4,200} 30 bar 6" { Km
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Table 12-4-4  List of Commercial & Residential Estate Development Plans '-

{Continued) .

No. | Name of development | - Arca Gas Demand _Pipeline Necessary

_ (ha) - [1000m%y} m*h P D L
40 |Cikarang baru 7500 4,000  3200f 10bar| 6" ]| 1 Km
41 |lakamulya 175 900 700 (0bar| 4" | 4 Km
42 |Kumang Pratama 175 900 700] 10bar| 4" ] 2Km
43 |Taman Galaxy Indahi 75 400 300 Wbar{ 4" "} IKm
44 _[Pondok Pckayon Indah 75 400 300 i0bar] 4" ] 2Km
45 |Taman Naragong Indah 751 400 300 10 barf 4" 6 Km
46 |Jatimulya Jaya 75 400 © 300] 10bar| 4" | 2Km
47 |Sentosa Garden 75 400 300 10bar|] 4" | 3Km
48 |Citra Raya 2,000] 10,600 8,4001 10 bar |- 8" I K
419 [Kota Tipaaksa 3,000 150000 12600 10bar| 10" | 3 Km

Total 29,100] 194,400] 139,500 ‘ 149 Kny

Sonrce : JICA Team

Table 12-4-5  List of Industrial Estate Development Plans

No.“ - Name of - Area Gas Demiand Pipeline Necessary
- -~ Industrial Estate __(ha) | 1000m’y| mh P D | L
1 BIIP (Bast Jakarta |+ 550 | 4g400 | 5,500 10bar] 6" | tkm
lodustrial Park) — - . _ :
g | Myundai Bekasi . oh0 | gg000 | 5000 |10bar| 6 | 1km
. % International Industey) : : ,
% 3 DeltaSilicon | : 158 34,800 | : 4,000 {10bar] 6" 1 ki
4 Newton Techno Park |+ 51 11,200 {1,300 | 10bar| 4" I km
5 | Diamord Techno Park | *~ 13 2900 | 300 - |10bar|] 4" ‘| 1km
6 Boston Techno Park 12 1-2600 | 300  flObar] 4" |1 km
7 | MM2100Industial | oo | ca000 | 10,100 [ 10bar| 12° | 1km
' . Town _ ' L . . e
g | Jababeka(Cikarang | - gee | 101000 { 21,800 | 10bar| 127 | tkm
. _Industrial Estate) j 4 ; -
g [Netional Gobstindustiall 160 | 22,000 | 2,500 [10bar] 4* | Lkm
o | KUC Kamawanglnter- § 535 1 16) 700 | 18,500 | 10bac| 12° | 3km
_ national Industrial City) i
1 | SevaCpedndusial | jgoq | 200,700 | 27,500 |10bac| 16" | 1k
12 |Mitra Industrial Park . 500] 110,000 - 12,600 10 bar| 10" 1km
13 |Péruri o . 500] 116,000] 12,600 10 bac] - 16" i km
|14 _|Bukit Indah City : 4700(1,034,000] '118,000] 10 bar few OMay 8 km
g 15 lindotaisei -400] 88,000] 10,000] 10bar|  $" - | 8km
: 16 |Timor " 210] 46200 5,300 10 bar ] * 6" 8 km
- Total - 12,314,700] - 264,300 L 39 km

Source : JICA Team
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