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Voltage drop calculation of　B1

Sending
voltage(V) 22,000 Load （ｋＷ） 10,000

Voltage
drop (V) -912

Sending
current(A) 262.4

Voltage
drop rate -4.1%

Chrak Mtes
SS～a

a～LBS 1
LBS 1～ｂ
Manhattan

SEZ 4th section 5th section 6th section 7th section 8th section 9th section 10th section

Transmission method
Three-
phase

Three-
phase

Three-
phase Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire

Line type 4 PC-3x300sq 2 AAC-1x240sq 4 PC-3x300sq 2 AAC-1x240sq 2 AAC-1x240sq 4 PC-3x300sq 2 AAC-1x240sq 2 AAC-1x240sq 2 AAC-1x240sq 2 AAC-1x240sq

Distance（ｋｍ） 0.25 8.61 0.05 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Load spread（Refer to load
characteristic table） 1 1 1 1 1 1 1 1 1 1
Section power factor ｃｏｓθ 0.95 0.95 0.95 1 1 1 1 1 1 1
Section load （ｋＷ） 10,000
Section voltage drop (V) 17.7 891.1 3.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Section end voltage （Ｖ） 21,982 21,091 21,088 21,088 21,088 21,088 21,088 21,088 21,088 21,088

R X

Load
characteri

stic
number

F
Load

spread

1 AAC-1x150sq 0.2060 0.2507 1 1
2 AAC-1x240sq 0.1620 0.2364 2 0.5
3 PC-3x240sq 0.1620 0.1100 3 0.667
4 PC-3x300sq 0.1290 0.1070 4 0.5

5 0.333

Center maximum spread load(＋End centralized load)

Sending end maximum spread load(＋End centralized load)

Impedance（Ω ／ｋｍ） Load characteristic table

Load state

End centralized load
Equality spread load(＋End centralized load)

End maximum spread load(＋End centralized load)



Voltage drop calculation of　B2

Sending
voltage(V) 22,000 Load （ｋＷ） 13,627

Voltage
drop (V) -866

Sending
current(A) 357.6

Voltage
drop rate -3.9%

Chrak Mtes
SS～a

a～LBS1
LBS1～
LBS2 4th section 5th section 6th section 7th section 8th section 9th section 10th section

Transmission method
Three-
phase

Three-
phase

Three-
phase Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire

Line type 4 PC-3x300sq 2 AAC-1x240sq 2 AAC-1x240sq 2 AAC-1x240sq 2 AAC-1x240sq 2 AAC-1x240sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq

Distance（ｋｍ） 0.25 1.45 7.15 0.00 0.00 0.1 1.0 1.0 1.0 1.0
Load spread（Refer to load
characteristic table） 1 2 3 1 1 1 1 1 1 1
Section power factor ｃｏｓθ 0.9 0.9 0.9 0.95 0.9 1 1 1 1 1
Section load （ｋＷ） 96 13,531
Section voltage drop (V) 25.2 111.7 729.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Section end voltage （Ｖ） 21,975 21,863 21,134 21,134 21,134 21,134 21,134 21,134 21,134 21,134

R X

Load
characteri

stic
number

F
Load

spread

1 AAC-1x150sq 0.2060 0.2507 0.3245 1 1
2 AAC-1x240sq 0.1620 0.2364 0.2865 2 0.5
3 PC-3x240sq 0.1620 0.1100 0.1958 3 0.667
4 PC-3x300sq 0.1290 0.1070 0.1676 4 0.5

5 0.333

Center maximum spread load(＋End centralized load)

Sending end maximum spread load(＋End centralized load)

Impedance（Ω ／ｋｍ） Load characteristic table

Load state

End centralized load
Equality spread load(＋End centralized load)

End maximum spread load(＋End centralized load)



Voltage drop calculation of　B3

Sending
voltage(V) 22,000 Load （ｋＷ） 2,989

Voltage
drop (V) -307

Sending
current(A) 78.4

Voltage
drop rate -1.4%

Chrak Mtes
SS～a

a～LBS1
LBS1～
LBS2

LBS2～
LBS3

LBS3～b
b～EDC

Svay Rieng 7th section 8th section 9th section 10th section

Transmission method
Three-
phase

Three-
phase

Three-
phase

Three-
phase

Three-
phase

Three-
phase Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire

Line type 4 PC-3x300sq 2 AAC-1x240sq 2 AAC-1x240sq 2 AAC-1x240sq 2 AAC-1x240sq 4 PC-3x300sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq

Distance（ｋｍ） 0.26 12.56 8.34 4.58 0.64 1.82 1.0 1.0 1.0 1.0
Load spread（Refer to load
characteristic table） 1 2 2 2 2 2 1 1 1 1
Section power factor ｃｏｓθ 0.95 0.95 0.95 0.95 1 1 1 1 1 1
Section load （ｋＷ） 1,079 958 674 278
Section voltage drop (V) 5.5 194.3 82.4 22.6 0.7 1.5 0.0 0.0 0.0 0.0
Section end voltage （Ｖ） 21,994 21,800 21,718 21,695 21,695 21,693 21,693 21,693 21,693 21,693

R X

Load
characteri

stic
number

F
Load

spread

1 AAC-1x150sq 0.2060 0.2507 1 1
2 AAC-1x240sq 0.1620 0.2364 2 0.5
3 PC-3x240sq 0.1620 0.1100 3 0.667
4 PC-3x300sq 0.1290 0.1070 4 0.5

5 0.333

Impedance（Ω ／ｋｍ）

Equality spread load(＋End centralized load)

End maximum spread load(＋End centralized load)

Center maximum spread load(＋End centralized load)

Sending end maximum spread load(＋End centralized load)

Load state

End centralized load

Load characteristic table



Voltage drop calculation of　B4

Sending
voltage(V) 22,000 Load （ｋＷ） 7,500

Voltage drop
(V) -1,550

Sending
current(A) 196.8

Voltage drop
rate -7.0%

1st section 2nd section 3rd section 4th section 5th section 6th section 7th section 8th section 9th section 10th section

Transmission method
Three-
phase

Three-
phase Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire

Line type 4 PC-3x300sq 5 AAC-1x185sq 2 AAC-240sq 2 AAC-1x240sq 2 AAC-1x240sq 4 PC-3x300sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq

Distance（ｋｍ） 0.3 27.0
Load spread（Refer to load
characteristic table） 1 3 1 1 1 1 1 1 1 1
Section power factor ｃｏｓθ 0.95 0.95 1 1 1 1 1 1 1 1
Section load （ｋＷ） 7,500

Section voltage drop (V) 16.0 1,534.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Section end voltage （Ｖ） 21,984 20,450 20,450 20,450 20,450 20,450 20,450 20,450 20,450 20,450

R X

Load
characteri

stic
number

F
Load

spread

1 AAC-1x150sq 0.2060 0.2507 1 1
2 AAC-1x240sq 0.1620 0.2364 2 0.5
3 PC-3x240sq 0.1620 0.1100 3 0.667
4 PC-3x300sq 0.1290 0.1070 4 0.5
5 AAC-1x185sq 0.1840 0.2409 5 0.333

Center maximum spread load(＋End centralized load)

Sending end maximum spread load(＋End centralized load)

Impedance（Ω ／ｋｍ） Load characteristic table

Load state

End centralized load
Equality spread load(＋End centralized load)

End maximum spread load(＋End centralized load)



Voltage drop calculation of　B5

Sending
voltage(V) 22,000 Load （ｋＷ） 2,500

Voltage drop
(V) -176

Sending
current(A) 65.6

Voltage drop
rate -0.8%

1st section 2nd section 3rd section 4th section 5th section 6th section 7th section 8th section 9th section 10th section

Transmission method
Three-
phase

Three-
phase Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire

Line type 4 PC-3x300sq 5 AAC-1x185sq 2 AAC-240sq 2 AAC-1x240sq 2 AAC-1x240sq 4 PC-3x300sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq

Distance（ｋｍ） 0.3 9.0
Load spread（Refer to load
characteristic table） 1 3 1 1 1 1 1 1 1 1
Section power factor ｃｏｓθ 0.95 0.95 1 1 1 1 1 1 1 1
Section load （ｋＷ） 2,500

Section voltage drop (V) 5.3 170.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Section end voltage （Ｖ） 21,995 21,824 21,824 21,824 21,824 21,824 21,824 21,824 21,824 21,824

R X

Load
characteri

stic
number

F
Load

spread

1 AAC-1x150sq 0.2060 0.2507 1 1
2 AAC-1x240sq 0.1620 0.2364 2 0.5
3 PC-3x240sq 0.1620 0.1100 3 0.667
4 PC-3x300sq 0.1290 0.1070 4 0.5
5 AAC-1x185sq 0.1840 0.2409 5 0.333

Center maximum spread load(＋End centralized load)

Sending end maximum spread load(＋End centralized load)

Impedance（Ω ／ｋｍ） Load characteristic table

Load state

End centralized load
Equality spread load(＋End centralized load)

End maximum spread load(＋End centralized load)



Voltage drop calculation of　P1

Sending
voltage(V) 22,000 Load （ｋＷ） 6,000

Voltage drop
(V) -1,984

Sending
current(A) 157.5

Voltage drop
rate -9.0%

IE SS～a a～LBS1 LBS1～ LBS2～ 5th section 6th section 7th section 8th section 9th section 10th section
Transmission method Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire

Line type 4 PC-3x300sq 2 AAC-1x240sq 2 AAC-1x240sq 4 PC-3x300sq 2 AAC-1x240sq 4 PC-3x300sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq

Distance（ｋｍ） 0.35 13.30 18.02 0.57 0.6 1.8 1.0 1.0 1.0 1.0
Load spread（Refer to load
characteristic table） 1 1 1 1 1 1 1 1 1 1
Section power factor ｃｏｓθ 0.95 0.95 0.95 0.95 1 1 1 1 1 1
Section load （ｋＷ） 6,000

Section voltage drop (V) 14.9 825.9 1,119.0 24.2 0.0 0.0 0.0 0.0 0.0 0.0
Section end voltage （Ｖ） 21,985 21,159 20,040 20,016 20,016 20,016 20,016 20,016 20,016 20,016

R X

Load
characteri

stic
number

F
Load

spread

1 AAC-1x150sq 0.2060 0.2507 1 1
2 AAC-1x240sq 0.1620 0.2364 2 0.5
3 PC-3x240sq 0.1620 0.1100 3 0.667
4 PC-3x300sq 0.1290 0.1070 4 0.5

5 0.333

Center maximum spread load(＋End centralized load)

Sending end maximum spread load(＋End centralized load)

Impedance（Ω ／ｋｍ） Load characteristic table

Load state

End centralized load
Equality spread load(＋End centralized load)

End maximum spread load(＋End centralized load)



Voltage drop calculation of　P2

Sending
voltage(V) 22,000 Load （ｋＷ） 6,000

Voltage drop
(V) -533

Sending
current(A) 157.5

Voltage drop
rate -2.4%

IE SS～a a～LBS×3 3rd section 4th section 5th section 6th section 7th section 8th section 9th section 10th section
Transmission method Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire

Line type 3 PC-3x240sq 1 AAC-1x150sq 2 AAC-1x240sq 4 PC-3x300sq 2 AAC-1x240sq 4 PC-3x300sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq

Distance（ｋｍ） 0.44 6.83 18.0 0.6 0.6 1.8 1.0 1.0 1.0 1.0
Load spread（Refer to load
characteristic table） 1 1 1 1 1 1 1 1 1 1
Section power factor ｃｏｓθ 0.95 0.95 0.95 0.95 1 1 1 1 1 1
Section load （ｋＷ） 6,000

Section voltage drop (V) 22.6 510.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Section end voltage （Ｖ） 21,977 21,467 21,467 21,467 21,467 21,467 21,467 21,467 21,467 21,467

R X

Load
characteri

stic
number

F
Load

spread

1 AAC-1x150sq 0.2060 0.2507 1 1
2 AAC-1x240sq 0.1620 0.2364 2 0.5
3 PC-3x240sq 0.1620 0.1100 3 0.667
4 PC-3x300sq 0.1290 0.1070 4 0.5

5 0.333

Center maximum spread load(＋End centralized load)

Sending end maximum spread load(＋End centralized load)

Impedance（Ω ／ｋｍ） Load characteristic table

Load state

End centralized load
Equality spread load(＋End centralized load)

End maximum spread load(＋End centralized load)



Voltage drop calculation of　K1

Sending
voltage(V) 23,600 Load （ｋＷ） 7,000

Voltage
drop (V) -1,532

Sending
current(A) 171.2

Voltage
drop rate -7.0%

Tatay PS～
LBS1

LBS1～
LBS2

LBS2～
LBS3

LBS3～
LBS4

LBS4～a
a～Koh

Kong SEZ 7th section 8th section 9th section 10th section

Transmission method
Three-
phase

Three-
phase

Three-
phase

Three-
phase

Three-
phase

Three-
phase Three-phase three-wire Three-phase three-wire Three-phase three-wire Three-phase three-wire

Line type 2 AAC-1x240sq 2 AAC-1x240sq 2 AAC-1x240sq 4 PC-3x300sq 2 AAC-1x240sq 2 AAC-1x240sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq 5 HAL-OC200sq

Distance（ｋｍ） 37.0 5.28 2.60 1.84 4.58 0.13
Load spread（Refer to load
characteristic table） 1 1 1 1 1 1 1 1 1 1
Section power factor ｃｏｓθ 0.9 0.95 0.95 0.95 0.95 0.95 1 1 1 1
Section load （ｋＷ） 4,000 3,000
Section voltage drop (V) 2,730.7 152.8 75.3 36.5 132.6 3.8 0.0 0.0 0.0 0.0
Section end voltage （Ｖ） 20,869 20,716 20,641 20,605 20,472 20,468 20,468 20,468 20,468 20,468

R X

Load
characteri

stic
number

F
Load

spread

1 AAC-1x150sq 0.2060 0.2507 1 1
2 AAC-1x240sq 0.1620 0.2364 2 0.5
3 PC-3x240sq 0.1620 0.1100 3 0.667
4 PC-3x300sq 0.1290 0.1070 4 0.5

5 0.333

Center maximum spread load(＋End centralized load)

Sending end maximum spread load(＋End centralized load)

Impedance（Ω ／ｋｍ） Load characteristic table

Load state

End centralized load
Equality spread load(＋End centralized load)

End maximum spread load(＋End centralized load)
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APPENDIX 9 : List of Collected Data and Documents 
 
 

No. Title Author / 
Publisher Type 

1 Economy, Trade, Investment Climate and Japanese Company 
in Cambodia JETRO Hardcopy 

2 SEZ map in Cambodia JETRO Brochure 

3 Master Land-Use Planning of PPSEZ Project-357.3179Ha Phnom Penh  
SEZ Hard Copy 

4 Welcome to SANCO POI PET SANKO SEZ Brochure 

5 Master Plan of SANKO SEZ SANKO SEZ Brochure 

6 Cambodia Industrial Development Policy 2015-2025 RGC PDF 

7 Statistical Yearbook 2011 MOP CD 

8 Labor Force Report 2012 MOP Booklet 

9 Labor Force and Child labor survey Report 2012 MOP Booklet 

10 Cambodia inter-censual Population survey 2013 MOP Booklet 

11 Cambodia Factsheet June2014 MOP Brochure 

12 Demand, Number and Type of Customer Data (REE areas) EAC Excel 

13 List of Location and Transformer Capacity for JICA's Project 
in Svay Rieng Province EDC PDF 

14 License Area Map (Bavet, Poipet, Koh Kong) EDC PDF 

15 Transmission Lines Development Plan EDC PDF 

16 GIS Data EDC GIS data 

17 Demand, Number and Type of Customer Data (EDC areas) EDC Excel 

18 Meteorological Data (Bavet, Poipet, Koh Kong) MOWRAM Excel 

19 Distribution System 22kV in Svay Rieng EDC PDF 

20 Annual Report 2012-2014 EDC PDF 

21 Distribution System Diagram in Svay Rieng EDC PDF 

22 Organization Chart (EDC HQ, Head of EDC Svay Rieng, 
Electricity of Banteay Meanchey) EDC PDF 

23 Record of power failure in YORKS factory YORKS CO., 
LTD PDF 
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No. Title Author / 
Publisher Type 

24 Pole concrete of Koh Kong RYP Group 
Co., LTD Hardcopy 

25 IEE Report Rural Energy Pilot Project 2012.2 ADB PDF 

26 Updated Resettlement Plan Rural Energy Pilot Project 
_2014.12 ADB PDF 

27 IEE Report Medium-Voltage Sub-Transmission Expansion 
Sector Project (Package 2)_2014.11 ADB PDF 

28 Resettlement Plan Medium-Voltage Sub-Transmission 
Expansion Sector Project (Package 2) 2014.12 ADB PDF 

29 Resettlement Plan_Medium-Voltage Sub-Transmission 
Expansion Sector Project (Pacage 1)_2014.11 ADB PDF 

30 Report on Power Sector of the Kingdom of Cambodia 2015 
Edition EAC PDF 

31 General Requirements of Electric Power Technical Standards 
2004 EAC PDF 

32 General Requirements of Electric Power Technical Standards 
2004 EAC PDF 

33 Overall Performance Standards for Electricity Suppliers EAC PDF 

34 Specific Requirements For Transmission and Distribution 
Facilities  EAC PDF 

35 Design standard distribution networks EDC PDF 

36 Drawings of Chrak Mtes substation EDC PDF 

37 Drawings of EDC Bavet switching station EDC PDF 

38 Drawings of IE substation EDC PDF 

39 Drawings of Banteay Meanchey substation EDC PDF 
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ROUTE MAP OF BAVET 
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II - 25 to 160 kVA pole mounted substation 

  1) Presentation : 
- For three phase transformer, whose capacity from 50 KVA to 160 KVA  

- For single phase transformer, whose capacity from 25 KVA to 50 KVA 

Figure : pole mounted substation on single pole 
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III - 200 to 400 kVA pole mounted substation 

 1) Presentation : 

Figure III-1: pole mounted substation on double poles
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