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Table 6.2-1 Specification of Hydro Power Projects

The Northern Region The Center Region The Southern Region
SonLa|SonLa| Huoi |pmyil cuaparl Ban | yary | Sonz | Sone [anpel Plei |goon 3| Sesan 4| ThHOM8| Buon | pog quan | MM g g | Done [DongNai - Cat iy pgin
Project Name Unit {S) (L) [ Quang Mai : Con2 | Hinh Krong . Kontum| Cuop Thuan Nai 8 4 Don
River System - Da Da Da |Logam| Chu Ca |SeSan [Thubon| Ba RBa | Sesan | Sesan | Sesan | Sesan | Srepoc | T.Han | T.Han | Langa | Langa { Dong |DongNai| Be |DongNai
. Nai
Catchment Area | km® 145,730 | 45730 | 2,930 [ 15250 | 6,000 {14250 | 7455 | 242 | 772 } 1,270 | 3,224 | 8,009 {10,920} 350 | 7983 | 163 | 28 | 1,280 | 1,360 | 9,047 | 4,530 | 3482 | 1,933
M;’;;“:;m MW | 2400 | 3600 | 800 | 250 | 105 | 350 | 720 | 60 70 | 116 | 120 | 220 | 366 | 260 | 81 . g0 | 300 | 172 | 192 200 50 300
G‘:;:f;a‘ szggr MW | 763 | 15181 499 | 86 35 ist | 227 | 17 | 262 | 417 | 532 | 1005} 1639} 111 | 23 . 302 | 71 43 | 412 | 5375 | 237 | 962
‘32;“;1 Gwh | 9647 |14812] 2580 { 1300 | 331 | 1,550 | 3,589 | 271 | 253 | 482 | 466 | 990 | 1,652 | 987 | 479 - 286 | 957 | 580 | 856 | 9565 [ 200 | 1218
Discharge|Maximum| m¥s | 3,177 | 3060 | 368 | 460 | 270 | si6 | 408 | 268 | 73 | 414 }217.8 | 5159 7343 | 334 | 214 | . 25 | 136 | 136 | 4923 | 133 301 57
Fim | m¥s | 925 | 13021 92 | 216 | 70 | 244 76 | 2171 147 | 902 | 2356|3303 | 167 | 602 - 9 | 305 | 34 | 1021 4§ 3905 | 712 | 175
Effective {Maximum] m 3 113 | 157 | 243 | 76 | 72 97 12123 | 290 153 | 361 1 .72 53 68 |.81 1. 20 L. O 394 1.278 1.150 53 190 27 674 .
Head | Design | m | 83 | 129 | 220 | 62 62 84 | 190 | 280 | 141 | 350 | 60 s3 | 62 | 800 | 48 - 365 | 250 | 142 49 167 21 611
Capacity | 10°m’* | 11,620 130,750 | 2,008 | 3.000 | 1,500 | 7424 } 1,037 | 265 | 357 | 642 |18715| 343 [3267.8| 422 | 924 | 2458 ) - 695 | 141 | 1327 | 3454 | 228 | 320
Reservoir Eifsztc‘l‘:; 10°m’ | 7410 | 19.612| 1,067 | 1,000 | 1,075 | 4536 | 779 | 220 | 353 | se1 [1,2926| - [13153| 357 | 424 [ 2209 {1 - | 523 | 18 | 847 | 2618 | 184 | 252
_____ HWL | m | 215 | 265 | 440 | 115 | 100 | 155 | 515 | 340 | 209 | 440 | 585 | 305 | 235 | 1,194 | 410 | 465 | 470 | 605 | 325 | 120 | 480 110 880
LWL | m 180 | 215 | 410 | 90 68 125 | 490 | 305 | 196 | 425 | se0 | 305 | 225 1,050 { 405 | 430 | 460 | 575 | 323 | 110 430 100 860
Type S R. R .J..A R c R R R JE_L.E R R R_|.R..L E R R R R R R ... R E. .
Main | Length | m | 930 | 900 | 436 | 375 | 350 '| 405 | 1460 | 275 | 880 | 3443 | 455 | 410 11700 | 410 | 1,207 } 720 | 725 ) S50 | 494 1 L700 } SI3 350 | 1,700
Dam | Height | m 136 | 192 | 160 | 11s | 95 | 123 | 65 60 4 | 38 77 63 77 95 36 | 57 25 91 69 45 126 35 45
Volume | 10°m® {27,665 |66.400] - [ 5127 | 500 1230 | 5465 | 5223 | 5117 | 2,999 | 12442 4,170 | 1335 | 2,093 | 1,013 1 9,965 | 3,183 | 19,940 | 6462 | 1,103 | 9,062
Headrace | Bottom :
Charnel | Widh | ™ | ~ ) i ) ] ° S R . S M O IR s M R W e
Length | m . - - . - 500 | 1540 | 5900 | - . - . 600 -1 s60 | - 1,850 | 870 930 -
Tunnel | Number | - 1 .10 12 2...1..3 R N 2. 1 ! ! PN 3.1 g ! LS T S I - 1 o 1
| Length | m | 315 | 604 | 3670 | 357 . 330 |3.674.4] 4750 | 1,458 | 1,870 | 342 - 140 {11421} - | 6800/ 1,400 | 3,050 | 2,403 - 4,570 . 1,460
Penstock | Number | - - - 4 : 3k 4 1.1 LN T 3 : 2. 3 2 3 cdo ! Lok 2 3 3 2 2
Length | m : - 587 - . 5261 450 | ss8 | s40 | - 183 | 145 | 3,500°| 420 - 600 | 880 | 400 | 620 180 150 | 1,900
Type - Open | Open | Open | Open Open Open ;23:;; Open | Open.| Open | Open | Open | Open | Open | Open | Underground Open | Open | Open Open Open Open
Power [Numberoff 1 4o | 13 | 4 | 3 | 3 4 4 |2 |2 1 31 2 2| 3 41 3 -l o3 2 |2 3 | 3 2 2
House Uﬂl( .................................... . y i + [ VTR FIFPTRRRIRTESY. SRR ana YR ARNARNEVRRIIIEN SNROIRR AR SRR RIS ISP,
P{i&‘;_ MW | 240 | 300 | 200 | 83 35 | 875 | 180 | 30 | 35 | 387 60 | 110 | 122 | 65 27 . 367 | 150 | 86 64 66 25 150

Source: PIDC-1

Remarks: R: Rockfill

A:  Arch

C: Concrete
E: Earthfilll
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Table 6.2-2 Review about the Projects along the Da river

Total

Case _ Hoa Binh_| Son La($) } Huoi Quang i Total Hoa Binh | Son La(L)
Pr 423 423 423
E 8,797 8,797 8,797 8,797
l . B
569 1,152 1,159 2,170
E 9,659 9,912 19,601 11,113 15,080 26,193
2 . dPf - 160
dE 862
Pf Total
E Total
Pt 186 1,399
E 9,753 10,044 2,788 22,585
3 dPf 25 61
. dE 94| 196
Pf Total
E Total

Pf Shows "Fimm Capacity”, and E shows "Annual Energy", d Pfand d E shows
the difference caused by new project '
"Case 1" is the present situation, that is, Hoa Binh project is operated.
"Case 2" is the situation. after Son La project is complctcd
"Case 3" is the situation after Huoi Quang pro;ect is completed, if Son La (8)

project is developped.

Table 6.2-3 Review about the Projects along the Sesan river-

Case

-Plet Krung

T. Kontum

Yaly

Segan 3

Sesand ]

P
E

1599

3,591

Total

3,591 -

1 dPr

dE

" PfTotal
" E Total

Pf
E

. 36
562

3814/

567
4376 -

2 o dPf

o dE -
PfTotal
E Total

72
223

Pt
E

562

89
866

2604
3 ,684

389
5,112

3 . dPf.
dE

Pf Total
E Total

Pt
E

562

i
~130

264

i
1,079

458
6,112

i dpr
dE

3,684

Pf Total
E Total

Pt
B

36
562

81
787

- 204f
3,684

T
1,079

124
1,810

)
7,922

5 ' dPf
' "dE

“PF Total

E Total .

MCase 1" is the_situait_ién after Yaly project is.cpmpleted, which is now under‘qoxistruction,.

" "Case 2" is the situation after Plei Krong project is completed.

"Case 3" i3 the situation after Thuong Kontum project is completed.
"Case 4" is the situation after Sesan 3 projectis completed,

“"Cage 5" is the sxtuatl_on aﬂexl Sesan 4 pmJ_ect_ls completed. _



Table 6.2-4 Review about the Projects along the Dong Nai river

Case Da Nhim | Dai Ninh | Dong Nai 4] Dong Nai 8 | Ham Tinven]  Da Mo Tn Anh Total
. ; AN EE— 99
1.159

"Case 1" is the situation after Da Nhim project is completed.

"Case 2" is the present situation after T'ri Anh project is completed.

"Case 3" is the situatiori after Hatn Thuan and Da Mi projects are completed.
"Case 4" is the situation after Dai Ninh project is completed. .

"Case 5" is the situation after Dong Nai 4 project is completed.

"Case 6" is the situation after Dong Nai § project is completed.
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Table 6.2-5 Investment Cost of the Projects (1/2)

(1,000US$)
Project Name Son La(S) Son La (L) Huoi Quang Dai Thi Cua Dat Ban Mai Song Con 2 An Khe Plei Krong Sesan 3
Item Unit Cost | Cost/I.C. | Quantity | Amount | Quantity | Amount | Quantity | Amount | Quantity | Amount | Quantity | Amount § Quantity | Amount Quantity { Amount | Quantity | Amount | Quantity | Amount
Civil works 1,000USS [ 11339571 5531%| 2,043,412 58.61%] 423,047] 57.55%| 132,779 44.04%( 115,909 57.95%) 208,924| 50.55%] 59.137) 59.05%] 70,797 41.31%} 146,788] 58.50%] 92,500 49.16%
Hydre-Mechanical . '
Works 1,000U8$ 82,353 4.02%; 89,734 2.57%| 22,152 3.01%] 13,095 434%| 12,089 6.04%}  50,960; 12.33% 6,583 6.57%| 16,645 9.71% 9,669 385%| 13,246 7.04%
Electro-Mechanical
Works 1,000USS { 424,320  20.70%| 636,480 18.26%| 149,760; 20.37%| 50,185; 16.65%) 18,892 9.45%| 32,172 1.78% 9,947 9.93%] 20,509| 11.97%] 21,590 8.60%| 45760] 24.32%
Transmission Line | 1,000US3 0 0.00% 0 6.00%) 22,080 3.00% 12,075 4.01% 5,175 2.59%| . 33,120 8.01% 4,140 4.13%| 10,263 599%| 10,120 4.03% 7,245 3.85%
Contigency 1,000US% 76,413 3.73%] 128,356 3.68%| - 27,652 3.76% 9,092 3.02%| - 6,724 3.36%| 12,854  3.11% 3,490 3.49% 5,047 2.94% 8,175 3.26% 7,080 3.76%
Land 1,000UISS$ 0 0.00% 0 0.00% 0] 0.00% 0 0.00% 0 0.00% 4] 0.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00%
Admiistration and
engineering Fee 1,000USS | 171,704 8.37%| 289,798 8.31%| 62,261 8.47%| - 20,516 6.80%)] 15,361 7.68% 30,491 7.38% 7,916 7.90%| 11,300 -~ 6.59%; 18,623 T742%] 15,859 8.43% -
Compensation 1,000USS | 161,562 7.88%]| 298,448 8.56%| 28,176 3.83%| 63,743| 21.14%| 25,850] 12.93%) 44,800f 10.84% 8,930 892%| 36,836 21.49%] 35948] 14.33% 6,462 3.43%
Investment Cost 1.000USS [2.050,309] 100.00%]| 3,486,2281 99.99%| 735,128} 99.99%| 301,485} 100.00%!| 200,000| 100.00%]| - 413,321] 100.00%] 100,143| 99.99%| 171,397 100.00%] 250,913] 99.99%i 188,152] 99.99%
LD.C 1,000USS | 984,148 2,091,737 205,836 72,356 48,000 99,197 24 034 41,135 60,219 45,156
Total 1,000U8% | 3,034,457 5,577,965 940,964 373,841 248,000 " 512,518 124,177 212,532 311,132 233,308
Construction Term year 12 15 7 6 6 6 6 6 6 6
Source: IEV
Table 6.2-6 Investment Cost of the Projects {2/2)
_ o ~ (1,000U8$)
Project Name Sesan 4 Thuong Kontum Buon Cuop Rao Quan | Dong Nai 8 Dong Nai 4 Cau Don Dai Ninh
Item Unit Quantity | Amount { Quantity | Amount | Quantity { Amount | Quantity | Amount | Quantity | Amount | Quantity | Amount Quantity | Amount | Quantity | Amount
Civil works 1,000USS | 260,988 50.72%| 15L,710| 55.06%| 67,436 58.94%] 85,104| 61.49%| 280,202 5927% 54790 46,86%] 225292t 55.15%
Hydro-Mechanical : o _ - _ ' '
Works 1,000US3 20,939  4.07%| 26439 9.60%| 9,017}  7.88% 4,153 3.00%| 257232 5.34% 10,274 8.79%| 27,777 6.80%
Electro-Mechanical ' : .
Works 1,000US$ 76,1271 14.80%{ . 45,967} 16.68%| 14,321f 12.52%| 15,066 10.89%]| = 33,945 7.18% 8,996 7.69%| 61,864 1514%
Transmission Line | 1,000U8% 10,867 2.11% . 8452 3.07% 20701 . 1.81% 8,970 6.48%| 10,350 2.19% 11,730 10.03%) 34,914 8.55%
Contigency 16,505 3.21%| 10,454 379%) . 4,205 3.68% 4,794 3.46%| 15,58t 3.30% 3,432 2.94%| 14,630 3.58%
Land 1,000US$ ] 0.00% 0| 0.00% 0 0.00% 0 0.00%| 0 0.00% 0 0.00% 0 0.00%
Admiistration and , : B _
engineering Fee 1,000U8$ 37456 7.28%| 23457 8.51% 9,498 8.30%( 10,911 7.88%| . 35,496 7.51% 7,74§ - 6.63%| 32,956 8.07%
Compensalion 1,000US$ 91,650|  17.81% 9,047 3.28% 7,872 6.88% 9400 - 6.79%|  71,968F 15.22% - : 19.945] 17.06% 11,102 2.72%
Investment Cost 1,000USS { 514,532] 100.00%)| 275,526] 99.99%| 114,419 160.01%] 1383981 99.99%}| 472,774] 100.01%} 2500001 0.00%] 116916 100.00%| 408,535 100.0i%
LD.C. 1,000USS | 123,488 : 66,126| 27,461 33,216 ' 113,466 : 60,000 28,060 98,048
Total 1,000USS | 638,020 341,652 141,880 171,614 586,240 310,000 144,976 506,583
Construction Term year 6 6 ' 6 6 6 6 6 6

Source: 1IEV
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Table 6.2-7 Relation between Area at HWL and Compensation Cost

PojectName | LRI ey | Remas
~Son La(S) 275.00 161,562
Son La(L) 508.00 298,448
Huoi Quang 48.00 28,176
Dai Thi 108.50 63,743
Cua Dat 44,00 25,850
Ban Mai 194,00 44 800
Song Con 2 15.20 8,930
Song Hinh 41.00 24,087
AnKhe 62.70 36,836]
Plei Krong 79.50 35,948
Sesan 3 11.00f 6,462
Sesan 4 156.00] 91,650
Thuong Kontum 15.40 9,047
Buon Cuop 13.40 7,872
Ham Thuan . 2520 12,227
Da Mi 6.30 2,736
- Rao Quan 16.10 9,400
Dong Nai 8 122.50 71,968
Dong Nai 4 9.00 5,258
Cau Don 34.00] 19,945
Dai Ninh 18.80 11,102
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Table 6.2-8 Comparison on Environmental Factors between
Son La(L) and Son La (S)

Son La (large)

Ehvironm_ental factor Unit Son La (small) (L)/(S)
. Arca of submerged cultivated land ha 14,500 7,251 20
2. Area of submerged forest ha 47,850 - 21,800 .22
3. Length of submerged roads km 415 170 2.44
4. Number of submerged villages number of villages 233 183 1.27
5. Resettlement of people
(1) Inthe year 2000 (estimatedj households 24,196 - 17,786 1.36
persons 142 860 105,170 1.36
(2) In the year 2010 (estimated) household 32,950 24,185 136
persons 185,550 137300 1.35
6.  Compensation amount {eslimated) X .1 0° USs 298.45 161.56 1.85_
7. Remarks
(1) Surface area at HWL km® 508.0 275.0 1.85°
(2) Max. power output MW 3,600 2,400 1.50
Remarks:

Population in the year 1990 at HWL. o
In case of Son La (L) 106,530 persons (17,652 households)
In case of Son La (8) 77,900 persons (12,845 households)

1)
2)
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Table 6.2-9 Total Difference Investment Cost by JICA Team’s Review

Reviewed

Difference

" Project Name Inszggggtsg;’ st Inz:s(t)glg{l]ts (;;:st (1.000USS) Remarks
SonLa(S) 2,050,309 - 2,001,331 48,978 2.39%
Son LA (L) 3,486,228 3,376,826 -109,402 3.14%
Huoi Quang 735,128 876,200] 141,072 19.19%
Dai Thi - 301,485 335,796 34311 11.38%

‘Ban Mai 413321 626,582 213,261 51.60%

" Song Con 2 100,143 183,346 83203 83.08%
CuaDat 200,000 260,569 60,569 30.28%

* AnKhe 171397 223,593 52,196 30.45%
Plei Krong 250,913 237,969 -12,944] 5.16%

Sesan 3 188,152 175,003 13,149 6.99%

‘Sesan 4 514,532 448,799 65,733 -12.78%

" Thuong Kontum 275,526 369,499 93,973 34.11%
Buon Cuop 114,419 150,506 36,087 31.54%
Rao Quan 138,398 157,835| 19,437 14.04%

‘Dong Nai 8 472774 502,397 29,623 6.27%
‘DongNai4 250,486 499467 248,981 99.40%

Cau Don 116,916 139,412 22,496 19.24%

. 'Dai Ninh 408,535 526,659 118,124 28.91%
TOTAL 10,188,662| 11,091,789 903,127 8.86%
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Table 6.2-10 Review of Construction Term

Pmax V](?l?:rl:le | C°n‘;;2:§ﬁ°" Road Work|  Afford Total

Project Name MW 1,000m’ year | year year year
Son La (S) 2400  27655] 7 2 3 12
Son La(L) 36000 66400 9 2 4 15
Huoi Quang 800 1,880 3 2 2 7
Dai Thi 250 512711 4 2 0 6
Cua Dat 105 500 . 3 2 1 6
Ban Mai 375 5,577 4 2 0 6
Song Con2 60 1230 3 2 1 6
An Khe 116 5223 4 2 0 6
Plei Krong 120 5117 4 2 0 6
~Sesan 3 220 2,999 3 2 1 6
Sesan 4 366] 12442 5 1 0 6
Thuong Kontum 260 41701 4 2 0 6
Buon Cuop 81 1,335 3 2 1 6
Rao Quan 80 3,108 3 2 P 6
Dong Nai 8 192 4940 4 2 0 6
Dong Nai 4 200 6462 4 2 0 P
Cau Don 50 1,103| 3 2 1 6
Dai Ninh 3000 9,062 4 2 0 6
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Table 6.2-11 Review of Interest During Construction

| Year Pg;%;?;i%g)st Progress Ratio Cur,?;::]t ive (g:rg;)
1 547.32 2.97% 2.97% 0.10%
2. 698.83 3.80% 6.77% 0.50%
3 784.2 4.26% 11.03% 0.90%

4 921.07 5.01% 16.04% 140%

5 974.32 ' 5.29% 21.33% 1.90%
6 1,059.29 5.76%|  27.09% 2.40%
7 1,172.42 6.37%)| 33.46% 3.00%
8 1,615.43 8.78% 42.24% 3.80%
9 2,338.58 12.71% 54.95% 4.90%
10 2,056.16 11.17% ©66.12% 6.10%
11 1,859.77 10.11% 76.23% 7.10%
2 1,659.58 9.02% 85.25% 8.10%
13 1,610.40{ 8.75% 94.00% 9.00%
14 1,104.68 6.00% 100.00% 9.70%
Total 18,402.05 100.00% 58.90%

Under equatidn "0.4xRxT" _
56%

IDC%O.4 x0.1x14=0356



Table 6.2-12  Unit Cost of Alternative Thermal Power Plant

- x0.9846

- Item Unit Figures .
Plant Type Coal Thermal Combined Cycle
Fuel : Coal Gas
Installed Capacity MW 300 300
Annual Plant Factor % 68 80
Annual energy GWh 1,785 *1,890
Construction Cost US$kW 1,250 800
Service Life Years 25 20
Capital Recovery Factor - 0.1102 *0.1175/0.9
O/M Cost % 5.0 50
‘Averaged Efficiency % 34.0 450
Fuel Caloric Rate B 5,500 keal/kg 9,000 kcal/m’
Fue! Heat Rate kcal/kWh 2,529 1,911
Fuel Price 34 S/t 2.5 $/MBTU
Unit Fuel Cost Cent/kWh 1,563 1,896
Annual Cost ' Fixed Variable Fixed Variable
- L - 10°US$ 5821 29.76 42.13 37.03
- Capital Cost 10°US$ 41.33 - 31.33 -
OM Cost 10°US$ 16.88 1.87 10.80 1.20
Fuel Cost 10°US$ - 27.89 - 35.83
Adjus'tment Factor for power and energy {unit: %)
_Loss of Power _ Loss of Energy
Hydro | Coal Thermal | C/C_| Hydro. | Coal Thermal
 Station service 05 6.0 15 1 05 6.0 15
Scheduled outage 1.0 10.0 12.0 - - - -
ratio '
Forced outage ratio 0.5 8.0 6.0 - - -
Transmission line 5.0 2.0 - 20 | 35 1.0 1.0
. - (1-0.05¥1-0.005)1-0.005}1-0.01) ..
Coal thermal _ W adjustment factor (1-0,06)1-0.10)1-008)(1002) 2207
L - (1-0.035)(1-0.005) .
kWh adjustment factor (1-0.06)(1-0.01) = 1.0318
) - {(1-0.05)1-0,005)1-0.005)1-0.01) _
C/C system kW adjustment factor. (1:0.0151-0.12)(1-0.06X1.0.02) 11661
. ' (1-0.035¥1-0.05)
k = - =
Wh adjustment factor | (1-0.015)1-0.01) 0.9846
- 5821x10°US$ _ S
Coal thermal kW cost _ 300,000 kW . X 1.2207_ 236.86%
' - 29.76 x 10° US$ - _
kWh cost 1.785 x.10° kWh x1.0318 - Q.0172_$
. ‘ =  213x10°Us§ - = 163.76%
C/C system kW cost 300,000 KW x 1.1661 _
KWhcost. . 3703 x10°USS 0.9193_$-

1.890 x 10°kWh
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Table 6.2-13 Result of Assement about the Reviewed Projects (under 24 and 8 hour Operation)

The Da River The Sesan River The Dong Nai River
Project Unit ng; *I;a Sg; *I;a (;11;?1; Egﬁi’i Plei Krung| Sesan3 Sesdn 4 | DaiNinh |Dong Nai 4{Dong Nai 8 szz::n Da Mi
Installed Capacity MW 3,600 2,400 800 260 120 220 366 300 200 192 300 172
Firm Capacity MW 1,747 729 247 82 108 77 124 81 42 90 100 49
Firm Capacity in case of isolated MW 1,159 569 186 89 36 - - 100 - 50 30
Annual Output GWh 17,396 10,804 2,984 736 785 1,079 1,310 1,175 950 946 972 551
Annual Qutput in case of isolated 15,080 9,942 2,788 866 562 KB - 1,218 - 931 929
Annual Cost with IDC
CRF 1,000US$ 573,832] 313,229 97,018 . 35,315 31,773 24,223 05,523 47,879 59,871 45,643 23,996
OMC 1,000US% 83,669 45,517 14,114 5,125 4,667 3,500 9,570 6,962 8,794 6,657 3,479
Total Annual Cost 1,000US3 657,501 358,746 111,132 40,440 36,440 27,723 75,093 54,841 36,361 68,665 52,300 27,475
under peak operation of 24 hours '
Annual Benefit 1,000US3 713,006 358,500 109,829 32,082 39,0_83 36,797 60,503 39396 26,288 37,589 40,404 21,083
Annual Benefit in case of isolated 533,897} 305,776 92,010 35,976 18,193 - - 44 636 - 27,856 34,928 -
B/C - 1.08 .00 0.99 0.79 1.07 1.33 0.81 0.72 0.72 0.55 0.77
*"B/C" estimated in isolated 081 0.85 0.83 0.89 0.50 - - 0.81 ~ 0.41 0.70
B-C - 1,000U8% 55,505 -2461  -1,303 -8,358 2,643 5,074 -14,590 -15,445 -10,073 -31,076 -18,288
*"B_C" estimated in isolated -123,604F 52,9700  -19,122]  -4,464] -18,247 - - -10,205 . -40,809 23,764
Total B/C - 1.08 1 0.94 ' 0.69 o
Total B-C 1,000U8% [ 55,505 -1,549 -11,231 -74,882
under peak operation of 8 hours :
Annual Benefit 1,000U8$1 1,151,907{ 703,842 226,838 70,927 41,925 70,668 117,823 77,767 46,184 61,748 87,776 . 44 296
Annual Benefit in case of isolated 1,082,938 575,322 180,121 35,976} 35,247 - - © 44,636 - 51,542 72,825
B/C - 1.75 1.96 2.04} 1,75 1.15 2,55 1.57 © 142 1.27 0.90 1.68
£B/C* estimated in isolated 1.65 1.60 1.62 0.89 0.97| - - 6.81 - 0.75 1139 .
B-C l,OOOUS$ 494 406| 345,096 115,706 30,487 5,485]. 42945 42,730 22,926 9,823 -6,917] 35,476
- *"B.C' estimated in isolated ' 4254371 216,576 68,989 -4 464 -1,193 - - -10,205 - -17,123 20,525
Total B/C - 1.75 198 1.68 1.33
Total B-C 1,000US$ | 494,406 460,802 121,647 78,129
| perh;;::;ﬁ:dm(::;:;ty Ussiw | %6840 | 85430 | 91891 1,050.72 | 2,09094 | 85524 | 1,405.83 | 1247.69 | 1,250.00 2,.462.3-6 1,154.52
Levelized Unit Cost US$kwh |~ 0.0378 0.0332 0.0372 "{ 0.0549 | 00464 |- 0.0257 0.0415 0.0467 0.0383 0.0726 0.0524
*if estimated in isolated 1 00436 | 00361 | 00399 | 00467 | 0.0648 - . 0.045 - 0.0738 0.0539
Investment Cost :
per Installed Capacity US3/kW 968,40 | - 87045 1,272.38 1,410.67
Levelized Unit Cost US$/kWh | 0.0378 0.0341 .~ 0.0407 0.0522

*:It is evaluated without considering influence of electricity of other projects!

**1n Investment Cost,cost for transmission line is not contained,
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Table 6.2-14 Comparision of the Projects Along the Da River by Peak Operation

24 hour Operation 12 hour peak Operation 10 hour peak Qperation 8 hour peak Operation 6 hour Peak Operation
Project Unit S(z;;a S((;r;:;a Huoi Quang S((E; *I;a S((g; *I:a Huoi Quang .S(in ha Sg; *I;a Huoi Quang S&n j;a S((é[; *L;a Huoi Quang S((;j; *I;a S(c;r; *I;a Huoi Quang
Installed Capacity Mw 3,600 2,400 800 3,600 2,400 800y 3,600 2,400 800 3,600 2,400 800 3,600 2,400 800
Firm Capacity MW - 1,747 729 247 1,747 729 247 1,747} 729 o247 1,747 T29 247 1,747 729 247
Firm Capacity in case of isolated MW 1,159 569 186 1,159 569 186 LI59) 569 186 1,159 569 186 1,159 569 186
Annmal Qutput GWh 17,396 10,804 2,984 17,396 10,804} 2,984 17,396 10,804 2,984 17,396 10,804 2,984 17,396 10,804 2,984
‘Annual Output in case of isolated 15,080 9,942 2,788 15,080 9,942 2,788 15,080 9,942 2,788 15,080 9,942 2,788 15,080 ©.942 2,788
Annual Benefit 1,000U8% 713,006 358,500 109,829 * 1,126,800 531,171 168,334 1,151,907 600,239 191,735 1,151,907 703,842 226,838 1,151,907 754,293] 240,813
Annual Benefit in case of isolated ' 533,897 305,776 92010] 808417 440,549 136,066 918,226 494,458 153,688] 1,082,938 575,322 180,121 1,112,072 710,096 224,177
Investment Cost 3486,228| 2,050,309 2,050,309] 3,486,228| 2,050,309| 2,050309] 3,486,228 2,050,309| 2,050,309 3,485,228 2,050,309| 2,050,309] 3,486,228 2,050,309; 2,050,309
Civil Works 1,000US$ 2,043,412 1,133,957 423,047 2,043,412 1,133,957 423047 2,043,412 1,133,957 423,047 20434121 1,133,957 423,047] 2,043412] 1,133,957 423,047
Hydro-mechanical equipment 1,000U8$% 89,734| . 82,353 22,152 89,734 82,353 22,152 89,734 82,353 22,152 89,734 82,353 22,152 89,734 82,353 22,152
Electric-mechanical equipment 1,000US3 636,480 424320 149,760 . 636,480 424,320 149,760 636,480 424,320 149,760 636,480 424,320 149,760 636,480 424,320 149,760
Transmission Lines 1,000USS 0 ' 0 22,080F H 0 22,080 0 0 22,080 0 0 22,080 0 0 22,080
Contigency 1,000US$ 128,356 76,413 27,652 128,356 76,413 27,652 128,356 76,413 27,652 128,356 76,413 27,652 128,356 76,413 27,652
Land 1,000U8% 0 0 0 0 0 0 of 0 0 0 0 0 0 0 0
Administration and Engineering Fee 1,000US% 289,798 171,704 62,261 289,798 171,704 62,261 289,798 171,704 62,261 289,798 171,704 62,261 289,798 171,704 62,261 -
Compensation 1,000USS 298,448| - 161,562 28,176 298,448 161,562 28,176 298,448 161,562 28,176 298 448 161,562 28,176 298 448 161,562 28,176
Annual Cost : ' . .
CRF 1,000US$ 573,832 313,229 97,018 573,832 313,229 97,018 573,832 313,229 97,018 573,832 313,229 97,018) 573,832 313,229 97,018
OMC 1,0000U8% 83,669 45,517 14,114 83,669 45,517 14,114 83,665 45,517 14,114 83,669 .45,517 14,114 83,669 45,517 .14,114
Total Annnal Cost with IDC 1,000US$ 657,501 358,746 111,132 657,501 358,746 111,132 657,501 358,746 115,132 657,501 358,746 111,132 657,501 358,746 111,132
B/C - 1.08 1.00 0.99% 1.71 1.48 1.51 1.75 1.67 1.73 1.5 ©.1.96 2.04 175 2.10 2.17
FR/CY estimated in isolated 0.81 0.85 0.83 123 123 122 140 1.38 1.38 1.65 1.60 1.62 1,69 1.98 2.02
B-C 1,000US$ 55,505 --246 -1,303 469,299 172,425 37,202 494 406 241,493 80,603 494 406 345,096 115,706 494,406 395,547 129,681
*'B.(' estimated in isolated 123,604 -52.970 -19,1221 150916} - 81,803 24,934} . 260,725 135,712 - 42,556 425,437 216,576 68,989 454,571 351,350 113,045
Investment Cost per Installed Capacity § 1\ccn o 968.40 85430  2,562.89] 96840  85430]  2,562.89 968.40 85430  2,56289 96840 85430  2,562.89 968.40 854.30|  2,562.89
* Levelized Unit Cost US$/kWh. 0.0378 0.0332¢ 0.0372 0.0378 0.0332 0.0372 -0.0378] - 0.0332 0.0372¢ 0.0378 0,0332 0.0372) 0.0378 6.0332 0.0372
*if estimated in isolated : 0.0436 0.0361 0.0399 . . 0.0436 0.0361 0.0399 0.0436] 0.0361 0.0399 - 0.0436 0.0361 0.0399 0.0436 0.0361 0.0399
Total B/C - 1.08 : : CLT ' © 149 1.75(: 169 1.75 1.98 175 2.12 B
Total B-C 1,0600U5% 55,505 220,715 469,299 451,891 494 406 544,360 - 494,406 683,006 494,406 747,492

*. ]t is evaluated without considering influence of electricity of other projects!
#%: In Investment Cost,cost for transmission line is not contained.
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Table 6.2-15 Result of Assesment about the Projects (Under Varying Peak Operation Time)

. . Sonla | Sonla Huoi R . Song Song Plei Thuong | Buon Rao Ham . | Dong Nai| Dong Nai A
Dat* * * S 3 _ Cau I nh**
Project Unit ) @ Quang Dai Thi* { Cua Dat* | Ban Mai con2* | Hinh* An Khe Krung esan Sesan 4 Kontum | Cuop* | Quan* | Thuan Da Mi 3 4 au Don Pai Ni
Installed Capacity MW 2,400 3,600 300 250 105 350 60} 70 116 120 220 366 260 81 80 300 172 192 200 50 300
Firm Power MW 729 1747 247 86 35 151 17 26.2 41.7 i08 77 124 82 23 30.2 100 49 an 42 237 81
Annual Qutput GWh 10,804 17,396 2,984 1,300 507 1,777 271 253 482 785 1,079 1,810 736 479 286| 972 551 M6 950 200 1,175
Annual Benefit by
Peak Operation
Time )
T=24 hr 1,000US$| 358,500 7130061 109,829 42730| 17,011 66,330 8,688 10,557 18,167 39,083 36,797  60,503] 32,082 13,687 12,0721 40,404] 21083] 37,589 26,288 9.054] 39,396
T=12 hr 1,000USS$| 531,17111,126,8001 168,334 63,100 25,3011 102,096) 12714 16,763 28,0451 41,925 55,035 89,8731 51,504 19,134 19,226 64,090 32,689 58,906 36,236] - 14,667 58,581
T=10 b 1,000US8$] 600,239]1,151,907] 191,735 71,248 28,617F 113,465 14,325 19,245 31,9951 41,925 62,3311 101,622f 59273 21,313 22,087 73,565 37.332f 61,748 40,215 15,283 66,256
T=8 hr 1,000US$] 703,842(1,151 907} 226,838 81,575 33,5911 113465 16,741 20,932 35,766 41,525 70,668| 117823 70927 24,582 23,868 877761 44296 61,748} 46,184 15,283 77,767
T=6hr 1,000U88| 754,293}1,151,907] 240,813 81,575 33,591 113465 18,873| 20,932 35,766 41,925 70,668] 117823 74,243 27.424) 23,868 87,776 50,217] 61,748 56,132 15,283 91,268
Annual Cost with ' ' ek
IDC .
CRF 1,060USS| 313,229] 573,832 97,018 38,464 25,394] 48,519 12,726 22,643 21,880 31,7731 24,223 65,5_23 - 35315 14,590 17,5471 45,643 23,996 59,871 .31,711 14,858| 47,879
OMC 1,000U88| 45,517 83,669 14,114 5,608 3,720 7.068 1,863 3,319 3,188 4,667 3,500 9,570 5,125 2,128 2,574 6,657 .3,479 8,794 4,650 2,175 6,962
Total Annual Cost 1,000US$| 358,746] 657,501 111,132 44 072 29,114 55,587 14,589F 25,962] 25068| 36,440{ 27,723 75,093 40,440 16,7181 20,121 52,3001 27475 68,665 36,361 17,033 54 841
B/C . ‘
T=24 1.00 1.08 0.99 0,97 0.58 1.19] - 0.60 0.41 072 1.07 1.33 0.81 0.7 0.82 0.60 077 0.55 0.72 0.53 0.72
T=12 .48 1.71 1.51 1.43 0.87 1.84] . - 0.87 0.63 1,12 1.15 1.99 1.20] - 1.27 1.14 0.96 121 0.86 1.00 0.86 1.07
T=10 1.67 1.75 1,73 1.62 0.98 2.04 - 0.98 - 0.74 1.28 115 2.25 1.35 1.471. 1.27 1.19 1.39 0.90 1.1% 0.90 121
T=8 1.96 - 1,75 _2.04 1.85] 1.13 2.04 1.15 0.81 1.43 .15  2.55 1.57 1.75 1.47 1.19] 1.66 0.50 1.27 0.90 142
T=6 2.10 1.75 2.17 1.85 i.15 2.04 1.29 0.81 1.43 1.15 2,55 1.57 1.84 1.64 £.19 1,73 0.90 1.54 0.90 1.66
Economicity ' ' ' '
I ' ’ . .
nvestment Cost perf 1;q¢y g 854 968 o19] 12060 19050  1086] 1669 2.549]  1478) 2,091 gss|  1406] 1060] 1413|1730 193] 1087]  2462{ 1,250 2338} 1,248
installed Capacity . . : :
Levelized Unit Costf US$/kWh| 0.0332 0.0378 0.0372 0.0339 0..0574 0.0313] . 0.0538| 0. 1026 0.0521  0.0464 0.0257] . 00415, 0_.05_49 0.0349] 0.0704] 0.0538 0.0499{ 00726 0.0383 0.0852 0.0467 .

* Projects with "*" are not reviewed for electricity. Therefore,electricity values are quoted from those offered by PIDC-1./** Electricily is quoted from the value of IEV./***This investment cost is ordered to use for
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Table 6.2-16 Result of the Ranking Study of the New Hydropower Projects in Viet Nam

Compared by "B/C"

. Levelized Unit Cost T=24 T=12 T=10 T=8 T=6
RANK Project Name {($/kWh) Project Name B/C Project Name B/C Project Name B/C Project Name B/C Project Naine B/C Remarks
1 Sesan 3 0.0257 Sesan 3 1.33 Sesan 3 1.99 Sesan 3 225 Sesan 3 2.58 Sesan 3 2.55
2 Ban Mai* 0.0313 Ban Mai* 1.19 Ban Mai* 1.84 Bén Mai* 2.04 Huoi Quang 2.04 Huoi Quant 2.17
3 Son .La (S) - 0.0332 Son La (L)} 1.08 Son La (L) 1.71 Son La (L) 1.75 Ban Mai* 2.04 Son La (.S) 2.10  J"B/C" better than
4 Dai Thi* 0.0339 Plei Krung 1.07 Huoi Quang 1.51 Huoi Quang 1.73 Son La (8) 1.96 Ban Mai* 2.04  I"Ham Thuan & Da Mi"
5 Buon Cuop* 0.0349 Son La (8) 1.00 Son La (S) 1.48 Son La (8) 1.67 Dai Thi* 1.85 Dai Thi* 1.85
6 Huoi Quang 0.0372 Huoi Quang 0.9% Dai Thi* 1.43 _Dai Thi* 1.62 Son La (L) 1.75 Thuong Kontum 1.84
Cheaper than 7 Son La (L) 0.0378 Dai Thi* 0.97 Thuong Kontum 1.27] Thuocng Kontum 1.47 Thueng Kentum 1.75 Son La (L) 175
Ham Thuan 8 Dong Nai 4 00383 Buon Cuop* 0.82 Sesan 4 1.20 Sesan 4 1.35 Sesan 4 1.57 Dai Ninh** 1.66
& Da Mi 9 Sesan 4 0.0415 SeSah 4 0.81. Plei Krung 1.15 An Khe* 1.28 Buon Cuop* 1.47 " Buon Cuop* 1.64
10 Plei Krung 0.0464 | Thuong Kontum 0.79 Buon Cuop* 1.14{  Buon Cuop* 1.27 An Khe* 1.43 Sesan 4 1.57
13 Dai Ninh** 0.0467 An Khe* 0.72 AnKhe* L12 Dai Ninh** 1.21 Dai Nih** 142 Dong Nai 4 1.54
12 An Khe* 0.0520 Dong Nai 4 0.72 Dai Ninh** 1.07 Plei Krung 1.15 Dong Nai 4 127 An Khe* 1.43
13 Song Com2* 00538 |  DaiNinh** 072 Dong Nai 4 1.00] * Dong Nai 4 L1l Rao Quan* .19 Song Con2* 129 B/C> I
14 Thuong Kontum ~ 0.0549 Song Con2* 0.60 ‘Rao Quan* 096]  Rao Quan* 1.10 Cua Dat* 1.15 " Rao Quan* 1.19
15 Cua Dat* - 0.0574 Rao Quan* 0.60 Cua Dat* 0.87} Cua Dat* 0.98 Song Con2* 1.15 Cua Dat* 1.15
16 Rac Quan* 0.0704 Cua Dat* 0.58 Song Con2* 0.87 Song Con2*- 0.98 Plei Krung 115 Pleil Krung 1.15
17 Dong Nai 8 0.0726 Dong Nai 8 0.55 Dong Nai 8 0.86 ang Nai 8 0.90 Dong Nai 8 0.90 Dong Nai 8 0.90
18 - Cau Don 0.0852 CauDon 0.53 Cau Don 0.86 C«;au Don 0.90 Cau Don 0.90 Cau Don 0.90
IDC "Ham Thuan & Da Mi" 0.0524 $/kWh _ '
B/C "Ham Thuan & Da Mi" T=24 0.77 i.21 T=8 1.39 T=6 1.73

T=12
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Compensation Cost Estimated ( x10°US$ )

krea of BYL (kn®)

'Le_g'end_ :

® The projects in Northern Region
_ e ~ ..O The projects in Central-Region
TEo - " A The projects in Southern Region
B (L) Son La (large)
- (8) Son-la (small) =

_ T_ﬁé Tendency of the Environmental Costs Estimated for the
Candidate Hydropower Project -~~~ _
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Figure 6.2-3 Relation between Peak Operation Time and B/C
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Table 7.1-1 Coal Reserves in Viet Nam

(Unit: Million tons)

Total Surveyed Minerable Reserves
Reserves Reserves
(AHBHC14CD) Total 0/C /G
Anthracite & Semi-anthracite 6,600 3,104 557 199 358
Quang Ninh Province 6,500 3,021 538 180 358
Uong Bi ' 1,268 201 20 181
Hong Gai 459 84 . 41 43
Cam Pha _ 1,294 254 119 135,
Bac Thai Provirice 85 78 18 18 .
Lang Son Province 25 6 :
Bituminous ' 25 12 7 - 7
North . 12 6 6 - 6
Dda River 10 5 - - -
Ca River 3 2 1 - 1
Lignite & Sub-bituminous 244 19 19 -
Lower Red River 20,000 - 146 - - -
Na Duong ete. 120 98 . 19 - 19 -
Source: [EV
Table 7.1-2 Quality and Reserves of Main Coal Mines in Viet Nam
- Develo o S . Heating |Recoverable
Comipanies and Mines [pent v Kind of Coal Ash Evaporation | - Sulfur Value |Reserves
(%) (%) (%) (1990 end.)
Method _ (kcal'kg) (10° ton)
Uong Bi Coal Co. _ : ' _
Uong Thuong- | O/C  |Anthracite 150 6.0 0.4 7900 20,400
Dong Bong ' ' . - _ . E
Mao Khe U/G - jAnthracite 1824 | 45 06 7,600 91,060
Vang Danh . U/G- |Anthracite "13.6-15.7 4,5-47 1.0-1.1 8,090 37412 -
Yen Tu U/G  jAnthracite 171 41 1.5 8010 52,290
Hong Gai Coal Co. | . L -
NuiBeo Q/C  {Semi-Anthracite 17.0 9.8 0.6 8,600 26,127
HaTu Q/C " |Semi-Anthracite 15.0 9.1 05 - 2,670 14,530
HaLam U/G  |Anthracite - 149 . 9.0 04 . 8,500 30,796
Tanlap - U/G  |Anthracite . 94 36 0.2-0.6 8410 5,196 .
Nam Ha-Tu- U/G Anthracite 10.5 6.3 .04 7,530 6,596
Cam Pha Coal Co. R : _ - '
. DeoNai | . O/C " iAnthracite 16.0 7.0 0.4 8,150 16,374
~ CocSau .--Q/C - |Anthracite - 16.0 . 5.6 .04 8,400 - 25410
" CaoSon Q/C  |Anthracite 15.0 57 0.6 8,300 55,600
" Khe Cham 0/C  |Anthracite 150 6.0 06 8,300 15,800
* Khe Tam O/C  |Anthracite 60 | 70 0.5 8,350 5,880
. Thong Nhat - -U/G - jAnthracite 92-145 | ~ 5967 0.4-0.6 8,130 18,439
- Khe Cham . U/G  |Anthracite 129 5.8 0.5-0.7 §,250 93,399
Mong Duong _ U/G : |Anthracite 125 | 76 12 8310 22,664
No.3 Coal Co. | T ‘ .
NuiHong = Q/C ' |Semi-Anthracite 17.0 - 90 - 2.4 8,200 - 13,830
KhanHoa " "O/C |Semi-Anthracite | 165 - 92 25 2300 | 3520
Na Duong SO |Lignite (LF.C)) 370 46.9 6.6 7,330 18,683
Nong Son CLOIC - |Semi-Anthracite 240 10 24 7510 955
- 'Lang Cam- | U/G - |Bituminous i85 240 1.3 8,225 5,466
Khe Bo - | . U/G_ |Bituminous 192 232 1.7 - 6,890 1,029

Source: IEV
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Tabl_e 7.1-3 Forecast of Coal Supply and Consumption

Averape Case

(Unit; Million tons)

1994

Location 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Total of Coal Sector 590 | 630 [ 700 | 720 | 730 | 730 | 750
Ministry of Energy 4.90 510 | 580 5.90 600 | 600 6.20
Outside of MOE 100 | 120 | 120 | 130 | 130 | 130 | 130
Companies of MOE '
Cam Pha Coal Co. 2.00 2.10 2.36 2.30 2.30 2.30 2.30
Hong Gai Coal Co. 105 | 1as | 120 | o120 | 120 | 120 | 120
Uong Bi Coal Co. 082 | 090 1.00 1.00 100 | 100 | 100
Coal Construetion and Production Co. | 020 { 030 | 040 | 050 | 060 | 060 | 070
Domestic Coal Co. 060 § 070 | 070 { 070 | 070 | 070 | 080
Geological Co. & others 010 §{ 020 { 020 { 020 | 020 | 020:| o020
among these: . e
Export 230 | 230 ] 200 1 170 | 160 | 160 | 150
Domestic Supply 2.60 2.80 3.80 4.20 4.40 4.40- 4.70
among these: - .
Electricity 050 | 09 | 170 | 230 | 240 | 250 | 320
Cement 0.30 0:30 0.50 0.70 0.90 100 | 100
‘Others 180 | 160 | 160 | 120 | 110 | 09 | 030
High Case o
: (Unit: Million tons) -
Location 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Total of Coal Sector 590 | 630 | 710 | 800 | 900 | 980 | 1000
Ministry of Enerey 490 | 510 | s80 | 650 | 750 | 830 | 850
Outside of MOE 100 1120 | 130 | 150 | 150 | 150§ 150
Companies of MOE _ '
Cam Pha Coal Co. 200 | 210 | 230 | 260 | 310 | 350 | 350
Hong Gai Coal Co. 115 | ow1s b o120 | 130 | 140 | 150 | 1ss
Uong Bi Coal Co. 08 | 09 | 1oo | 110 | 120 [ 130 | 135
Coal Construction and Production Co. 020 | 030 | 040 | 050 | 060 | 080' | 0%
Domestic Coal Co. 060 | 070 | 075 | 080 | 09% | 09 | 09
Geological Co. & others 047 | 015 | o015 | 020 | 030 | 030 | 030
among these: o : : ' L
Export 230 | 230 | 200 | 180 | 180 | 180 | 180
Domestic Supply 260 | 280 | 380 | 470 | 570 | 650 | 670
among these: ' : : . L
Electricity 050 | 09 | 170 | 230 | 240 | 250 | 320
‘Cement _ _030. | 040 | 050 | 080 | 140 | 180 | 200
' Others 160 | 160 | 1

180

1.50

710

190 | 220 | 150




Table 7.14 0il and Gas Production in Viet Nam

Crude Oil Gas Estimated GOR of Remarks
(Million tons) | (Million m*) Bach Ho :
1981-1985 : 1347 Tien Hai gas only
1986 - 0.04 42.4 Bach Ho associated gas
: production commenced
1987 0.21 66.7 (127
1988 0.69 128.0 (127)
1989 1.52 2873 {163)
1990 2.70 491.6 (169)
1991 395 7125 (171)
1662 5.50 880.0 (155)
1993 6.30 1;200.00 (186)
1994 6.70 (1.200.00) 179)
Cumulative Total 2761 (1) 5,143 127

(1) Tien Hai 400 Million m’® (estimated) is included.
Source; Petrovietnam, Annual Report, 1993, 1994,

Tabie 7.1-5 Natural Gas Reserves in Viet Nam .

Name of Field Company Kind of Field Reserves (Ultimate Recoverable)
Red River Basin : :
Tien Hai (On-Shore)  [Petrovietnam Gas Small reserve (400 MMm®)
Cuu Rong Basin o _ : : .
Bach Ho | Viefsovpetro : Qil and Gas Gas 20 Billion m’, oil 117 MMt
. {(Proved) GOR=170
Rong Vietsovpetro Oil and Gas/Gas zone |Gas 5 Billion m’, Oit 11 MMt
Ruby and Jade Petronas Carigali D1-B1X(1,757 b/d, 5,200 b/d)
Rang Dong Mitsubishi GOR is high, 15-2RP1X
' (10,346 b/d, 4,949 b/d)
Nam Con Son Basin . _ :
‘Lan Tay BP/Statoil (ONGC). |Gas 2 TCF of Gas = 57 Billion m’
Lan Do BP/Statoil (ONGC) |Gas } (to be confirmed)
Dai Hung BHP Oil and Gas Gas, 3.2 Billionm®
‘ 150 MM barre] Oii=20 MMt Oil
- : (GOR=160)
Thang Rong Mobil Probably Gas Pronc
(Blue Dragon) 1 (Carbon dioxide contamination?)
Flying Dragon Pedco _ Gas 26 MM cf/d
Rong Bai BritishGas =~ - |Gas Gas showing
05-3-MT-1X Well AEDC/Teikoku - |Gas showing
‘Moc Tinh ;
{Da Nang Basin _ I
Two wells BP Gas 150 Billion m® of Gas (Carbon

_ |dioxide contamination 80%,

700 Billion m®)

L
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Figure 7.1-1  Sedimentary Basins in Viet Nam
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Table 7.2t Coal Exploration Plan and Actual Result

Source: Coal Investment and Design Co., Viet Nam.

S 122

(Unit: m)
Area Cotnpany I,*?,xplora- Stratigraphic Drilling Length
. tion Stage | 1991 | 1992 | 1993 | 1994 | 1995 | 2000 [ 2005
1. MaoKhe Uong Bi Detailed 3,120 40000 4000 4000 -
2. Vang Danh- Uong Bi Preliminary 2,000 2,000 2000 2000 -
Uong Thuon .
3. DongNgaHa |Cam Pha Preliminary L100] 3,200 32001 3200 -
4. Suoi Lai Hong Gai Preliminary 2,000 15000 10000 - -
S. TaylLeTri  |CamPha  |Preliminary | 1400 1,5500] . 4 - -
6. QuangLa Uong Bi Finding - 500] 330] - -
7. BangThoug |CamPha = [Finding - 1,500] 1,500 - -
{Cai Bac) ' .
8. Dong Thang  |UongBi Finding - 500 5000 - -
Bac
9. Thung Lueng [Uong Bi Finding - 500] - - -
10. Lo Tri Cam Pha Finding - - - 1,000] 1,000 -
11. Quang Ninh Development | 50000  5,000] 6,000 6,000 -
Total 14,620 20,200] 19,530} 16,200(11,200 45000 [35,000-
40,000
Actual Total: 10,159 9,197 8348
(Note: 1991-19%4: planned and actual, 1995, 2000, 2005: plan)
Table 7.2-2 Capital Investment Plan in Coal Production Companies
. Plan] Plan Il
Investment ltem (Million Dong) | % __|(Million Dong) | %
Total 3,038,783 100 4,116,167 100
1.  Kind of Investment 3.038.783 100 4,116,167 100
a. New Development 623,059 20.5 847,829 206
b. Sustaining Present Facilities 280,237 9.2 887317 212
c. Strengthning of Present Facilities 2,135487 70.3 2,381,021 57.9
2. Object of Investment 3038783 100 4116167 - | 100
a. Coal Mine 1,856,152 | 628 2,662,493 . | 662
b. Cleaning 609,992 207 712,557 17.7
¢. Transportation - 398678 | 135 554,029 13.8
d. Machinery, Tool 29,714 1.0 30,436 0.8
¢. Others 60,003 2.0 - 60,003 1.5
3. Companies 3.038.783 100 4.116.167 100
a. Uong Bi Coal C. 391,409 132 636,549 15.8
b. Hong Gai Coal C. 634,433 21.5. 823291 | 205
c. Cam Pha Coal C, 1,621,256 54.9 2229,348 554
d. No.3 Coal C. 247,909 - 84 270,784 6.7
e. Coal Design Co. 21,821 | 07 21,821 0.6
f. Others 37,710 1.3 37,710 1.0
4. Period 3.038.783 100 4116.167 | 100
a.1991-1995 1,075,775 364 1,214,070 302
b. 1996-2000 1,031,305 349 1,557 466 388
¢. 2001-2005 847 458 279 1,247 967 31,0
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