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Table III-]1 DESIGN OF TRANSMISSION SYSTEM

Total sales Flow- Average Construction

Case volume rate diameter P cost™ .
(103 mm3/Year) (m3/H) (mm)  (inch) (103 us$)
Base Route 1 266,056 128,107  227.8 9.1  26,723.5
Route 2 265,803 128,072  227.8 9.1  26,729.7
Medium 247,741 120,237  223.8 9.0  26,526.0
Low 222,267 107,711  219.7 8.8  26,299.9
Base + Industry High 771,556 406,132  329.5  13.2  34,025.9
Base + Industry Low 518,807 267,120 289.8  1l.6  30,967.6
Base + Cooling High 335,763 179,225 269.7 10.8 29,771.5
Base + Cooling Low 296,667 150,555  242.9 9.7  28,020.7
Base + C.N.G. 427,493 202,099 278.9  11.2  30,424.5
Maximum 1,002,699 531,242 382.0  15.3  39,961.3

* Main transmission pipe and 3 govener stations.
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Table III.Z2 .RESULTS_OF TRANSMISSION PIPELINE DESIGN
TRAMSHISSION FIFE LINE DIAMETER BY EACH CASE (M)

PIPE-ND KM BASE ROUTER MEDIUM LOw THD-H  IND-L COO0L-H COGL-L  C.N.G MAXIHUM

i 3.0 300 300 500 500 400 400 L00 o0 &G0 ¢35
2 2.5 300 500 500 100 4500 400 690 500 600 Fisls
3 .8 560 500 300 300 600 400 400 200 400 [pe
4 1.3 400 400 400 400 500 389 400 400 500 HGQ
5 4.7 300 390 300 300 400 400 ded /00 400 Seo
4 4.8 g0 309 3090 200 400 4060 300 404 430 Foa
7 ) 200 299 200 200 290 200 209 200 3060 Z09
a 2.8 200 260 200 200 200 200 200 200 J00 330
7 2.7 00 100 oo 100 200 100 169 106 150 25a
i@ 6.5 260 200 130 150 300 200 200 150 200 200
i1 4.6 200 200 200 200 300 200 360 290 200 300
12 3.3 100 00 100 100 106 100 00 100 100 5@
t3 3.0 {50 130 {50 200 200 200 Jed 20946 200 300
ia 1.5 200 200 200 200 1606 300 390 360 300 330
5 4.6 200 200 200 200 300 3006 Je0 300 300 480
14 2.4 300 300 300 3006 400 400 490 100 400 500
i7 4.0 306 - 300 Jee 360 460 400 409 390 400 500
g 7.9 300 300 300 300 490 400 490 204 406 500
i7 2.5 300 300 3o Joo 400 480 409 300 A00 500
29 3.7 200 - 360 300 100 300 460 400 300 400 500
24 3.9 300 300 300 300 450 4Q0 400 209 499 500
22 5.8 ipo 100 100 10@ 00 200 100 106 i59 J20
23 2.5 160 300 200 2090 300 300 360 06 do0 460
24 3.9 3006 3o0 200 200 Jog 320 00 300 300 409
25 2.6 oo 100 i g0 100 106 iz 09 160 j 00
24 2.2 150 150" 150 {50 200 150 1o 100 i5¢ 200
27 2.3 200 200 2060 200 300 300 300 200 300 300
28 2.4 200 200 200 200 300 200 200 200 200 300
2% 3.0 130 156 is6 i50 - 200 200 150 139 200 200
3 5.4 100 100 160 i00 100 ige 00 100 100 i5¢
31 3.9 200 200 200 159 200 200 Joo 260 300 300
32 3.6 156 i5@ joe 100 i0@ 154 100 100 ieo 150
33 7.4 159 {30 150 150 309 150 i50 158 200 20
41 10.3 400 400 404 400 600 300 500 500 500 750
42 4.8 300 300 300 360 500 400 460 406 460 390
4 3.0 200 300 300 300 360 300 300 300 300 480
44 3.9 100 300 300 300 00 300 309 300 300 400
45 Gt - 300 . 360 00 300 300 300 300 3090 309 400
46 2.9 260 259 330 20 396 300 I6a 392 SEE 320
47 6.5 200 300 300 300 400 400 400 300 400 Sooe
48 4.6 309 - Z00 3ao 300 400 4G0 400 306 400 300
a4 3.0 300 300 200 300 400 499 400 300 400 560
59 .8 200 200 200 200 400 306 209 200 300 $09
52 4.9 200 200 200 150 400 390 200 200 Joo 400
53 2.8 156 150 150 i50 400 Ioo i%0 i50 {50 400
5 3.2 160 o0 100 100 300 200 50 100 100 300
5z 1.5 200 200 2006 200 500 400 Joo oD 3o GO0
S e 200 200 i5 150 460 360 200 2006 200 400
3T 1.3 150 150 156 §150 360 200 i30 15 {50 300
pe 4.4 ioo 106 160 109 160 100 100 100 @0 §a0
57 4.0 150 159 §5¢ 106 300 200 159 i%e T3¢ 300
1] 4.7 200 200 200 264 400 IH0 200 200 200 444
G4 1.8 100 00 ioo 109 100 108 150 150 159 156
&2 S 100 166 160 0@ 200 200 150 159 150 330
463 2.4 ioo 190 1600 100 106 130 ioa 08 100 i59
£4 2.3 ieo iee 100 o 1506 160 150 160 106 190
4% 3.8 50 156 i5 130 100 200 200 156 155G g0
bé 2.9 2090 200 200 200 400 300 200 200 200 4G
&7 i.g 200 200 200 200 400 300 200 200 200 460
68 4.7 190 f00 100 160 160 160 199 0o 80 {00
4% 2.6 100 198 190 oo 1006 100G 109 190 169 400
7O 3.7 260 2606 280 200 400 200 200 200 200 400
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Table ITI-16 MAGNESIUM ANODE QUANTITIES AND CAPACITIES FOR
TRANSMISSTION PIPELINES

Corrosion prevention area &A= 77X D x L = 188.5 m?

Pipe~to~earth resistance 5,000/188.5 = 26.5 Q

Area Soil resistance Grounding  Electric current Effective anode
average value resistance generated per electricity
cm Q per anode anode mmA capacity
2 A Year
A 6627 26.5 18.9 0.756
B 19452 77.8 9.6 0.384
Area Magnesium Magnesium anodes to be
anodes actually installed
theoretically
required Trunk line Distribution
line
A 95 - 2 ea. 258 - 2 ea. 178 - 2 ea,.
B 95 - 1 ea. 258 - 1 ea. 178 - 1 ea.
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06.107

ES (: }{ EB I) [J IJ ES Figure IIT.4
: ( BASE ROUTE 1 ) |[(’03
- z
PIPE | 1PHESE | 2PHESE | BPHESE | 4PHESE | GPHESE |
: — TOTAL SUPPLY YEAR
SIZE I I X havg v
17 K3 M A 53 515 6.9
[ 0 58 | 13.4 2‘§ 1.1 32,5 T
i 12.0 18.0 11.9 16. 0 55.5 PHESE
127 27.6 16.7 10.1 18.8 0 1.2 CT1O
16~ 1.5 0 103 [ 0 0 11.8 \CONSTRU N
20" 9.3 0 0 0 [t] 9.3
2 0 0 0 0 0 0
30~ 0 0 0 0 0 0 i
TOTAL . .2 52.4 3. 39.0 26.2 |
P22 ® e 92 130 (ZONE Mo )
AVG.SIZE|  12.3 8.4 8.9 9.1 4.6 9.1 7207
VALVE 18 14 7 8 3 48 '
129
7§
0 0,90.91..92
115.116. 131 -
v v @
) S 97. 9§ .
130 m 'f (95
I g /1
95.95.111 / 1 : : 93,9999
100
. 124
§ \i18. 119
i ; 101 . 103
I}
132,133 1
.. 102 . 104
] 120,122 |
G99 w 1 121123925

51.76.77.78

7%.81.108

23.24.85.108

40.41.43.44

109

51.61.62
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56 51.61.62
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111 7 99 yremscsmamar ’535

fV 1181920 \V 21.28.25

T, : 63. 64
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vl B
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. E; (: I{ IB I) IJ-IJ IE Figure III.S
( BASE ROUTE 2 )
PIPE | 1PHESE | 2PHESE | BPHESE | APUESE | 5PHESE
TOTAL
STZE| I e m | v v
i 5 [ TLE ) ET T TR
g7 0 8.0 | 104 3.0 | 32.5
G I U X 2 BV 5.3 0 555
27 | 20.8 68 1 10.7 | 36.0 0 7.5
167 5 0 103 0 0 1i'8
207 53 0 0 0 0 9.3
A 0 0 0 D D 0
307 0 0 0 0 0 0
TotaL | s0.3 | ara | a1 | 0.8 | 510 | 282 |8 ‘
- 92 130 (CZONE M )
AVG.SIZE] 12,0 72 | 102 | 10.0 6.3 9.1 1507
vAE | 17 | 20 5 a 3 a9
129
v
1S.146. 131
D A o S .y
130 {0 JERY
(T e
95.96.117 : 93,98 .99
1%
I @D
'@z’””' ' 100
7 124
i 118,119
: .103
1l 101 -10:
132.133 dj?
: 102,104
. : 120,122
(93> ' B URrRYE

y 51.76.71.78
el
J 79.81.108
/
05,107

23.24.685.108

40.41.43.44
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102 .104

. SCHEDULE Figure III.5
( BASE ROUTE 2 )
111
PIPE | 1PHESE | 2PRESE | BPHESE | APHESE | 5 PHESE
- TOTAL :
SIZE| 1 b 11§ v 2 08
4" 1.8 11.8 Q 5.4 21.8 46.9
6« 0 8.0 10.4 3.0 11.1 32.5
3" 16.9 - 20.6 15.7 5.3 0 58.5
12" 20.8 6.8 10.7 26.9 12.0 1.2
16~ 1.5 0 10.3 0 0 11.8
2" 9.3 1] 0 0 0 9.3
24" 0 0 0 ] 0 1)
30" [4] 0 0 0 0 0
TOTAL 50.3 47.2 47.1 40.8 51.0 236.2 b] .
. 92 130 (CZONE Mt )
AVG.SIZE]  12.0 7.2 10.2 10.0 8.3 9.1 7767
VALYE 17 20 5 a 3 49
; 129
v
115118, 13
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79.81.108

23.94 .85 108
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DESIGN RESUL.T OF

LEGEND Figure III.9
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Figure IV.1 SCHEDULE OF PREPARATORY WORKS TOWARD THE START-UP
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Fig. IV.2 ACTUAL CONSTRUCTION SCHEDULE (for Base Case)

1950
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2000
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2002

2003

2004

2005

Note:

T: Construction of transmission system
D-1,2,3,4: Construetion of distribution network for existing demand
d: Construction of distribution network for new demand
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The construction sehedule for Medium and Low Cases will be

3 vears behind thi

s schedule.
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Table V.2 TOTAL CONSTRUCTION COST WITHOUT COﬂTINGENCY, 1996 - 2005

- US$ 1,000 -
Base Case Medium Case Low Case
City Gas System |
1. *Transmission System 31,308 (31,315)%* 31,111 30,885
2, Distribution System 148,339 (146,585) 155,225 '_154;622'
3. Service Pipe 5,441 (8,382) 9,288 9,237
4. Gas meter ‘ 43,716 (43,006) 42,410 41,331
5. Internal Piping 69,347 (68,067) 67,966 67,640
(Installation Piping) : . _
6. Appliance Conversion 4,582 (4,879) _5,234 | 5,198
T. Subtotal 305,733 (302,032) 311,232 308,911
Reticulation System
8. Storage Faecility 750 (929) -855 855
(Production Facility) :
9. Distribution System 4,446 (5,762) 5,157 5,132
10, Customer Related Facilities 5,741 (7,604) 6,813 6,803
11. Subtotal 10,937 (14,295) 12,826 12,790
Integrated Gas
Distribution System
12. Total | 316,670 (316,326) 324,058 321,702

Note * The same numbers are used in Table V.2 through V.4 for indieating
column elements
#* Figures in parentheses are for Base Case/Route 2
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Table V.7 CONSTRUCTION COST FOR ADDITIONAL DEMANDS 1990 - 2005 TOTAL

- US$ 1,000 -

0Oil Repilacement Building Auto- Maximum

in Industry Cooling mobile Case

High Low High Low CNG +IH+V

Case Case Case Case

I i I v v VI

Transmission 7,303 4,244 3,048 1,298 3,701 13,239
System
Distribution 6,708 3,354 47,708 20,949 - 54,414
System
Service Pipe 22 13 - - - 22
Gas Meter 4,385 2,192 - - - 4,385
Internal Piping ' 593 296 - - - 593
(Installation Piping)
Appliance Conversion 4,106 2,052 - - - 4,106

Totel 23,115 12,151 50,756 22,247 3,701 76,759
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