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Table 10.1 Estimated Load of Each 220kV Substation

Northern Region

{Unit;: MW)

No.  Substation 2000 2005 2010
1. Hoa Binh ' 33 50 65

2. Lam Thao ' 70 80 107
3. Ha Dong 125 208 290
4. Chem 125 200 290
5. Mai Dong 155 210 290
6. Da Phuog 114 220 280
7. Thai Nguyen 109 173 260 -
&. Bac Giang 61 80 150
9. Pho Not 82 ' 110 257
10.  Pha Lai 104 160 220
11, Hai Phong 110 160 280
12, Trang Bac 80 110 200
13. Hoang Bo 46 95 162
t4,  Vat Cach 80 100 200
15, Ninh Binh 74 130 193
16.  Nam Dinh 72 132 191
17, Thai Binh 46 78 124
18.  Thanh Hoa 70 132 195
19, Nghi Son 50 84 113
20 Vinh 61 65 116
21, DinphVu 100 200
22.  YenBai 56 94
23, DaiThi 16 39
24, Sonila 22 38
25, Hai Duong 92 152
26.  HaTinh 47 88

Note:  Inactual application for power flow analysis, the above substation demands {Lam Thao, Yen Bai,
Thai Nguyen and Da Phuoc) were deducted by the estimated output of the Thac Ba power station.
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Southern Region

No. Substation : 2000 2005 2010
1. Phu Lam 200 330 480
2. Hoc Mon 250 400 530
3. Nha Be 200 330 480
4, ThuDuc 180 _ 330 480
5. Cat Lai 150 250 450
6. Long Binh 180 300 480
7. Tri An 100 150 220
8. Cay Lat 103 156 202
9. Vinh Long 72 101 166
10. TraNcc 134 216 220
11.  ThotNot 80 128 175
12.  RachGia 77 124 160
13.  Long Thanh 140 200 330
14. BaRia 110 60 125
15. Baolec 18 29 45
16. DaNhim ' 50 65 90
17. Ham Thuan 18 29 50
18. TaoDan 220 450
19,  Vung Tau 180 330
20.  DaiNinh .30 50
21. BacLieu 62 105
22.  Kieng Luong : 43
23,  TayNinh . 113

Note: For power flow analysis, output of Thac Mo was deducted,

Central Region .

1. Ba Don : 10 15 25
2. Dong Hoi 29 - 43 75
3. Da Nang 151 - 136 220
4. HoaKhanh 100 100 150
5. Pleiku 26 45 73
6.  QuiNhon 70 107 163
7.  Krong Buk 27 40 60
8. NhaTrang 119 170 239
9. Hue 95 143
10.  Quan Ngai 54 84

Note:  In actual application to power flow calculation, estimated output of 110kV power plants (Dray
Linh, Buon Coup, Song Con and Rao Quan) was deducted from the above figures.
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Table 10.2  Future 220kV Line Extension Plan for theNorthern System

(Number of circnit and route length in km)

Section

No. Conductor 1995 1996~ 2001~ 2006-
. 2000 2005 2010
1. PhaLai— Hai Phong AC400 1-55
2. Hoa Binh - Da Phuoc ACS500 1-90
3. Niph Binh - Nam Dinh 2AC330 133 1-33/1
4. Pha Lai—Trang Bach — Hoang Bo 2AC330  2-l10
5. DaPhuoc— T, Nguyen ACS500 140
6.  Nho Quan-Thanh Hoa AC300 1-71
7. Mai Dong connection AC400 2-1.5
8. Hoa Binh— Ha Dong (Third Circuity ~ AC500 1-60
9. HoaBinh- Lam Thao AC400 1-78
10.  Nam Dinh - Thai Binh— Hai Phong ~ 2AC330 1-%0 1-90/1
11, PhalLai—-Bac Giang ACS00 1-30
12, Bac Giang— T. Nguyen AC400 1-60
13.  Phala-DaPhaoc 2AC330. 2-60
14, Trang Bac — Vat Cach ACS500 2-20
15.  Hai Duong connection AC400 2-8
16, Pha Lai~ Hoang Bo 2AC330 2-11072
17. Lam Thao - Yen Bai ACS500 1-70
18.  Vat Cach — Hai Phong ACS500 29
19.  Hai Phong - Dinh Yu ACS500 2-7
20.  Ban Mai~ Vinh ACS500 2-135/1
2l. LamThao—-SecnLa 2AC330 1-160
22, DaPhuo¢~ Chem 2ACSR330 2-30/1
23.  Thanh Hoa - Nghi Son — Vinh AC300 1-167/1
24, Ha Tinh - Vinh AC300 1-50/1
25.  Ha Tinh Connection AC300 3:5/1 -
26.  Dai Thi- Yen Bai ACS500 1-95/1
27.  Dai Thi — Thai Nguyen ACS500 1-100/1
28 Ninh Binh - Nho Quan AC300 1-20/1
29, New lines 2AC330 . 2-50/1
Totakin circuit kro ' 398 620 637 845
Note: /1 Proposed aadmons based on the results of power system analySJS

{2 Execution schedulc is proposed 1o be delayed.
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Table 10,3 Future 220kV Substation Plans for the Northern System

{(Quantity of units and cabacity in MVA)

No.  Substation 1995 1996-2000 2001-2005 2006-2010 Replace
1. DaPhucc 1-250 1-250
2, Hoang Bo 1-125 1-125
3. PhoNoi 1-125 1-125 1-125/2
4,  Ninh Binh 1-125 1-125
5. MaiDong 2-125
6. Thai Nguyen 2-125 1-125/2
7.  BacGiang 1-125  1-125/1
8. LamThao 1-125 1-125/1
9,  Trang Bach : 2-125
10.  Vat Cach 1-125 1-125/2
11. Nam Dinh : 1-125 00 141251
12,  Thai Binh _ 1-125 1-125/1
13, NghiSon 1-125 1-125/2
14, Vinh 1-125 .
15. HaDong 2-250 2-125
16, Chem . 2-250 2-125
17.  YenBai 1-125
18.  Hai Duong 1-125 1-125/1
19. Dinh Vu 2-125
20.  Thanh Hoa - 1125
21. HaTinh 1-12541
22. Sonla 1-63
23.  Hai Phong 2-250/2 2-125
24,  New substation ' 2-250/2

Total 625 2250 1938/3 137543
Note: /1L Shifting from another substation.

f2: Proposed additions based on the results of power system studies.

13 Not include transformers shifted from other stations.
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Table 10.S  Future 220kV Substation Plan for the Southern System

" (Quantity of unit and capacity in MVA)
No.  Substation 1995 1996-  2001-  2006- Replace
2000 2005 2010

1. Thu Duc 1-125 2-250 '
2. Phu Lam 1-125 2250 2-125
3. Hoc Mon 2-250 2-123
4. NhaBe 2-250

3. Cat Lai ‘ 2-125

6. Tao Dan 6-100 _

7. Long Binh 1-125  2-250 2-125
8, TonAn 1-63 . 1-125/2

9, Long Thanh 1-125  1-125

10, Vung Tau ' 11251 2-125/2

11, CailLay _ 1-125  1-125/1

12, Vinh Long 1-125/1 1-125/2

13. TraNec 1-125 _ 1-125/2

14, Thot Not 1-125/1 1-125

15, RachGia 1-125 1-125/1

16. Bac Lieu 1-125/1

17.  Kien Luong 1-125/2

18.  Tay Ninh 2-125/2

19.  DaNhim : N I-63
20. BaolLloc 1-63
21.  Ham Thuan : 1-63
22, DaiNinh ' 1-63

23, New 585 of HCM 4-250/2

Total : 813 2501 1476 2000
- Note:

1 Shifting from another substation.
{2 Proposed additions based on the results of power flow analysis,
3 Not include transformers shified from other stations.
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Table 10.6 Future 220KV Line Extension Plan for the Central System

(Number of circuit and route length in km)

No. Section Conductor 1995 1996- 2001 2006-
~ _ 2000 2005 2010

1. Pleiku- Krong Buk AC500 1-147

2. Krong Buk ~ Nha Trang AC500 1-145

3. DaNang- Hoa Khanh AC500 I-10 1-10/2
4,  DaNhim - Nha Trang ACS00 1-120

5. HoaKhaoh - Hue AC400 1-60 1-90/2
6. Pleikrong — Pleiku AC400 1-45

7. Pleikrong — Quang Ngai AC400 1-123

8. (Quang Ngai~ DaNang AC400 1-130
9. Tun Kontum - Pleiku AC400 1-70

10.  Sesan 3 ~ Pleiku 2AC330/1 2-40

11, Sesan 3 - Sesan4 2AC330 _ _ 2-1042
12, Pleiku — Qui Nhon. 2AC330 1-146/2

Total in circuit km 292 130 540 266

Note:

1 The conductor size of AC400 was modified to transfer the Sesan 4 power together with
the Sesan 3 power. _
2 Proposed additions based on the results of power flow analysis.
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Table 10,6 Future 220kV Line Extension Plan for the Central System

{Nuniber of circuit and route length in km)

— N0 00 ST OV N R W R

No. Section Conductor 1995 1996- 2001-  2006-
2000 2005 2010
Pleiku - Krong Buk AC500 1-147
Krong Buk — Nha Trang ACs00 1-145
Da Nang — Hoa Khanh ACS500 1-10 1-1022
Da Nhim — Nha Trang AC500 1-120 .
Hoa Khanh — Hue AC400 1-90 1-90/2
Pleikrong - Pleiku AC400 1-45
Pleikrong — Quang Ngai AC400 : 1-123
Quang Ngai ~ Da Nang AC400 . 1-130
Sesan 3 ~ Pleiku 2AC330/1 240
(0. Sesan3 - Sesan 4 2AC330 2-16/2
1. Pleiku.— Qui Nhon 2AC330 1-146/2
Total in circuit km 292 130 470 266
Note: _
1 The conductor size of AC400 was modified to transfer the Sesan 4 power together with

the Sesan 3 power. :
2 Proposed additions based on the results of power flow analysis,
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Table 10.7

Future 220kV Substation Plan for the Central System

{Number of unit-Capacity in MVA)

No.. Substation 1995 1996-2000  2001-2005 2006-2010 Replace
1.  Krong Buk 1-63
2. NhaTrang i-125 1-125
3. DaNang 1-125
4, HoaKhanh 2-125
5. Qui Nhon 1-63 1-125/1
6. Hue 1-125 1-125/1
7. Quang Ngai - 1-125
8. BaDon 1-63

Total in MVA 376 438 250 250
Note: [1:

10A-17
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Table 10.8  500kV System Extension Plan of the Country

A, Transmission Lines
(Number of circuit and route fength in km)
No. Section Conductor 1996-2000 2001-2005 2006-2010
1. Yali~Pleika 3AC330 2-30
2. Pleiku — Bao Loc 4AC330 1-330
3. Bao Loc—~ Cat Lai 4AC330 ' 1-150
4, Cat Lai — Phu Lam 4AC330 _ 1-35
5. Phu My - Cat Lai 4AC330 1-45
6. Phu My ~ Phu Lam 4AC330 1-70
7. Phu Lam — Thot Not 4AC330 1-175
8. Phan Thiet — Phu My . 4AC330 : o 2-140
9. Phan Thiet — Bao Loc 4AC330 . 1-90
10.  Son La -~ Hoa Binh(S) 4AC330 2-205
11.  Hoa Binh{S) — Hanoi(8) 4AC330 1-80
12, Hanoi(S) — Hai Phong 4AC330 1-100
13, Son La - Hanoi{N) 4AC330 1-250
14.  Hanoi(N) — Hai Phong 4AC330 1-115
Total in circuit-km ' 60 805 1325
B. Substations
No,  Substation 2001-2005 2006-2010
1. Phu My 2-450 ‘
2. Cat Lai 2450
3. Thot Not 2-450
4. Bao Loc 1450
5. Son La 1-450
6. Hanoi(S) 2-45(
7 Hanoi(N) 1450
8 Hai Phong : 2-450
9. DaNang 1430
10.  Pieiku 1450
Total in MVA 2700 _ 4050
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Table 10.9 Unit Construction Costs of Transmission Lines

10A-19

General
- The construction cost per km is indicated in equivalent US Dollar including local currency
portion, _
- The construction cost is not classified according to difficulty classes.
500KV lines
Unit: US Dollar
] Total FC port, LC port.
I-cct 3 % 330 sq.mm 221,000 122,000 99,000
2-cct 3x330 336,000 185,000 151,000
1-cct 4 x 330 245,000 132,000 113,000
2-cct 4% 330 394 000 224,000 170,000
220KV lines
Stngle circuit lines
AC300 82,000 44,300 37,700
ACA00 91,000 49,100 41,900
AC500 100,000 54,000 46,000
2 x ACSR330 - 122,300 66,900 55,400
Double circuit lines
AC300 2-cot erection 127,000 58,400 68,600
1-<ct erection 95,000 45,200 49,800
2nd cet string 32,000 13,200 18,800
AC400 - 2-cct erection 141,000 64,900 76,100
1-cct erection 106,000 50,100 55,900
2nd cet string 35,000 14,800 20,200
AC500 2-cct erection 155 000 71,300 83,700
1-cct erection 116,000 55,100 60,900
" 2nd cct string 39,000 16,200 22,800
2x AC330 - 2-cct erection 188,500 86,700 101,800
1-cct erection 146,700 68,200 78,500
2nd cct string 41,800 18,500 23,360
2 x AC400 2-cct erection 206,400 95,000 111,400
1-cot erection 160,600 74,700 85,900
2nd cet string 45 800 20,300 25,300



4, 110kYV lines
4.1 Concrete pole lines

For this type of lines, it is assurned that steel towers are erected at important poinis, deadends,
raitway and highway crossings, etc.

ACI120 . 37,000 14,100 22,900
ACI150 40,000 15,200 24,800
AC185 43,600 16,600 27,000
AC240 - 47,300 18,000 29,300

4,2 Steel tower lines

(1) Single circuit lines

AC)20 44,500 22,500 22,000
ACIS0 48,200 24,300 23,900
ACI85 52,400 26,500 25,900
AC240 56,800 28,700 28,100

@) Double circuit linés

ACI20  2-ccterection 69,000 34800 34200

I-cct erection 51,800 24,500 27,300

2nd cct string 17,200 10,300 6,900

ACIS50 . 2-ccterection 74,700 37,700 37,000
1-cct erection 56,000 26,900 29,800

2nd cct string 18,000 10,300 7,200

ACI18S 2-cet erection 81,200 41,000 40,200

- I-cct erection 60,900 28,800 32,100

2nd cct string 20300 . 12,200 2,100

CAC240 2-cet erection §8,000 44 400 43,600
1-cct erection 66,000 31,200 34,800

2nd cet string 122,000 13,200 8,800

5. 35KV lines - 20,000 14,000 6,000

- 10A-20 - .



Table 10.10  Unit Rates of Substation Facilities

1. General

For major facilities, the FC portion consists of CIF importation cost and engineering service cost, and the
LC portion covering local transport, erection, foundations and local consumables, is assumed to be 30%
of the FC portion. :

2, Land preparation and other common facilities
' : : Total FC Port. L.C port.
500kV substation 600,000 240,000 360,000
220kV substation 400,000 160,000 240,000
110kV substation 250,000 100,000 150,000
3. Main transformers

"The costs include arresters, steel structures, conductors, insulators and fittings, related control gear,
miscellaneous materials, etc. Foundation costs are also included.

(1) 500/220/35 kV

450 MVA 6,500,000 5,000,000 1,500,000
) 220/110/20 kY

63 MVA 1,170,000 900,000 270,000

125 MVA - 2,210,000 1,700,000 510,000

250 MVA 4,290,000 3,300,000 990,000
3) 110/35/20 kV

10 MVA 364,000 280,000 84,000

16 MVA 397,000 305,000 92,000

25 MVA 455,000 350,000 105,000

40 MVA 650,000 500,000 150,000
4, Static capacitors (per kVA capacity)

Costs include control equipmient, miscellaneous materials, etc.

35kV  largeunit 11.0 8.5 25
20kV small unit 15.0 7.0 3.0

5. Series capacitors (S00kV)

Costs include control equipment, miscetlaneous materials, etc.

4150hm . 3,320,000 2,550,000 770,000
30.5 ohm - 3,110,000 2,390,000 " 720,000
21.5 ohm : ' 2,780,000 2,140,000 640,000

10A21 -



6. Shunt reactors (S00kV)

Costs include control equipment, miscellaneous materials, etc.

174 MVA - (3x58MVA) 3,080,000

128 MVA : 2,390,000

91 MVA 2,020,000
T Switchgear and ancillary facilities per circuit

500kV 1,570,000

220kV 450,000

110kV ' 280,000

10A-22

2,370,000
1,340,000
1,550,000

1,210,000
350,000

220,000 -

710,000
550,000
470,000

360,000
100,000
60,000



Table 10.11 Unit Rates of Distribution Facilities

1. General

Construction cost per km for lines and cost per kVA for transformers are evaluated in equivalent us
Dollar.

Total FC port. LC port.
2. 20KV hines OHL 12,000 3,500 8,500
- UGC 37,000 26,000 11,000

3. Low tension lines 7,200 2,100 5,100
4, Distribution

transformers (per kVA) 42.0 6.0 36.0
4. Consumer connections 80.0 20.0 60.0
6. - 20kV switchgear in cubicle 32,000 28,000 4,000
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Figure 1141
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CRF (0.5%) Transmissior
{39.4%)
Boiler circulating
pump, condensate )
pump, motive power Generation
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