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Technical Terms of Electrical 
Engineering

Mondul Kiri Electrification 
Project,
October 2008

Advisors by : Joint venture
J-Power (Electric Power Development Co., Ltd.) and 
Chugoku Electric Power Co. Ltd., Japan
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1. Electrical Power System
1. Load dispatching 
Generation plan of daily, weekly,
monthly and yearly based on 
The consumers and the water 
inflow    
2. Load dispatching guides 
Guidance for the role and 
Regulation of plants and 
transmission lines operation
3. Switching operational guides
Guidance for operation method 
Of power plants and 
transmission lines
4. Gross out put  
Generated out put at generator
terminal
5. Net out put : 
Sending out put excepting 
Station service load 

6. Load at receiving end  
End terminal load excepting 
transmission losses
7. System capacity 
Total out put (kW) of generation
terminal in the power system
8. Daily load curve 
Consuming daily load per hour
9. Peak load
Maximum load at daily, monthly
and yearly in the power system 
10. Off peak load
Load excepting peak time
11. Night load 
Minimum load at night time
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1. Electrical Power System

12. Natural inflow 
Inflow of dependable out put 
13. Wet season 
water flow abundant in the  river
14. Dry season 
A shortage of water in the year
15. Service reliability
Degree of supply the power 
(220V & 50Hz) to the Consumers
16. Electrical power supply 

capability
Available generation out put    
17. Marginal supply capability
Surpluses of generation out put

18. Cold reserve
Standby plant (e.g. : diesel 
generator unit)
19. Hot reserve
Partial load operation unit
20. Spinning reserve
Governor free operation
(dummy load of hydropower
plants)
21.  Available out put
Generated power depending 
on the inflow
22. Average available 

hydropower
Average of available generated 

power for a month

4

1. Electrical Power System
23. Duration curve of available 

hydropower
Curve of dependable Power (kW)-days 

with inflow  

24. River inflow duration curve  
Curve of inflow- days for a year

25. Flow rate based on 
capacity

% = Average available out put 

(kW) / Installed capacity (kW)

26. Transmission loss energy
Losses of electrical facilities

27. Station service losses
Load of auxiliary equipment

and lighting, etc.  

28. Spilled power 
Spilled water corresponding to 

generated power during  

stoppage by inspection or plant

29. Capacity factor
% = Average of out put (kW)  / 

installed capacity (kW)
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2. Demand and Supply
36. Unscheduled outage
Un-expected outage due to 
plant failure or repairing in 
emergency, etc.  
37. Annual energy production
Total generated energy per  
year (kWh) 
38. System operation
Operation of power system 
with stable and economical 
supply to the consumers 
39. Load forecast
Plan of demand & supply curve 
in forecasting of weekly
, monthly and yearly

30. Average power  
= Total generated energy 

(kWh) / total operation hours 
31. Maximum power
Max. generated out put for a period 
32. Average of maximum power
= Total max. power (kW) / 

total operation days 
33. Load factor
= Average of total power 

(kW) / total max. power (kW)
34. Periodic inspection/Overhaul
Scheduled inspection or repairing 
for power plants in monthly and yearly
35. Ordinary inspection

Maintenance inspection for daily, weekly 
and monthly
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3. System Operation
40. Load dispatching
Reasonable operation of the power
stations with stable and 
economical supply to the power 
system 
41. Nominal power frequency
Frequency to be maintained of the 
power system = 49.5- 50Hz- 50.5
42. Operating standard voltage
Voltage to be maintained of the 
power system 

= 360- 400V- 424 and/or
= 207- 220V- 244

43. Low power factor operation 
(var operation) 

Operation of lagging power factor 
(less 0.8lag) due to rise up system 
voltage with over exciting of AVR

44. Lead power factor 
operation (lead operation) 

Operation of leading power
factor (over 1.0 lead) due to go 
down system voltage with under 
exciting of AVR
45. Power flow control 
Active and reactive powers 
flow with voltage adjustment
in the power system 
46. Phase difference
There is a phase difference 
between voltage and current
in the every points 
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3. System Operation
47. Impedance map 
The map of power system consist
of generators, transformers, 
transmission lines, etc. as shown 
on impedance values (p.u) 
48. Radial system
Power system is consisted with 
radial connection
49. Loop system
Power system is consisted with 
loop connection
50. Load shedding
The limiting load supply to the 
Consumers due to the lack of 
supply power or failure
51. Power swing or hunting 
Swinging the power due to 
unbalance of input-output in the 
synchronous generator

52. Step out
Synchronous generator can not 
Parallel running from the power 
system due to disturbance of load
53. Synchronism detection
Comparison with frequency and
voltage both power system
54. Parallel operation
Synchronous generator is 
connected with the power system
under the frequency and voltage
55. Parallel-off 
Synchronous generator is not
connected with the power system
56. Isolated operation
Generator is operating in solo in 
the separated network due to
inspection or system failure
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3. System Operation

57. Phase fault (short circuit) 
To short the 2 points in circuit in 
abnormal  
58. Ground fault
To ground the point in circuit in
abnormal  
59. Faulty phase
Phase of the fault in circuit in 
abnormal
60. Sound phase
The phases excepting fault in
Circuit in abnormal
61. System separation
To disconnect the part of network
in parallel operation 
62. Shot circuit capacity
Fault capacity (kVA) = √3 V x I  

63. Protective Relay setting
System coordination of relays 

(tap and lever) for operation 

64. Potential instrument
(Current transformer and Voltage 

transformer)
65. Technical losses
Consist of losses of transmission, 
Transformer, distribution and 
station service losses 
66. Commercial losses
Un-technical losses such as 
malfunction meter, no payable
consumer, stealing electricity
(no meter) and public use, etc.
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3. System Operation

67. Supply terminal or Metering 
point

Energy supply or receiving points
at wh-meter
68. Billing of electric charge
Accounting of electric charge 
between customers and supplier  
69. Rules and rates for electric 

service
Regulation of energy supply and
Tariff to the customers
70. Black start
Self starting of the generator 
into the power system due to the 
black out of whole system
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4. Hydropower Plant

71. Installed capacity  or
Authorized out put (kW)  
Maximum out put = 200kW
Rated out put = 185kW
Minimum out put = 60kW
72. Available out put
Generation power to depend on
the inflow 
73. Run-of-river power station
No reservoir or pond for water 
storage, only run off river water 
74. Poundage type power station
Poundage for water storage
75. Reservoir type power station
Reservoir for water storage
76. Energy conversion factor of 

discharge
Generated power per discharge
(1m3/s)

77. West discharge
Spilled water corresponding 
to generated power during  
stoppage by inspection or 
Plant failure
78. Gate control (or spillway gate) 
Balance of inflow control for 
generation and head tank level
79. Governor free  operation
Frequency (load) control by
governor continuously 
80. Load limiting operation
Operation of constant out put
(kW) without governor free
81. Constant voltage operation 

( AVR operation)
To keep the constant voltage at
generator terminal
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4. Hydropower Plant

82. Constant power factor
operation (APFR operation)

To keep the constant power 
factor of generator 
83. Fixed excitation operation
To keep the constant field 
Current of exciter
84. Minimum load operation
Allowable min. out put (kW) 
for Hydro turbine 
85. Rated effective head (m)
Useful water for generation =
Rated water level – turbine center
– penstock losses
86. Rated discharge (m3/s)
Using water for generation at 
rated out put 

87. Rated out put (kW)
Generation at rated discharge 
and rated head
88. Turbine/generator efficiency
Ratio = output/input (%)
89. Power factor (cos θ)
Ratio = active power (kW) /
apparent power (kVA) 
90.Active power (kW)
= apparent power x power factor 
(cos θ) at alternative current(AC)
91. Reactive power (kVar)
= apparent power (kVA) x sin θ
92. Transformer tap
To change the transformer 
voltage by tap ratio  (±2.5% )

12

5． International Standards

１) JIS: Japanese Industrial Standard
2) JEC: Japanese Electro technical Commission
3) JEAC: Japan  Electric Association 
4) JEM: The Japan Electrical Manufactures’ Association 
5) JCS: Japanese Cable Standard 
6) ISO: International Standard Organization
7) IEC: International Electro technical Commission 
8) IEEE: Institute of Electrical and Electronics Engineers
9)NEMA: National Electrical Manufactures Association

10) ANSI: American National Standards Institute

11)ASTM: American Society for testing and Materials
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12． International Standards

12)AWS: American Welding Society

13)ASME: American Society of Mechanical Engineers

14)ASA: American Standard Association 

15)EN: European Standard

16) DIN: Deutsches Institute Fur Normung

17)VDE: Verbard Deutscher Elektrotechniker

18)BS: British Standard 

19)NF: Norme Francaise

20)API: American Petroleum Institute











































































 

2. Mid- and Long-term Plan (Revised) 
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Electric Power Development Co.,Ltd. 

The Chugoku Electric Power Company  
 



Letter of Submittal of Long and Mid-term Strategy 

for Micro-hydropower Rural Electrification in Mondul Kiri Province 

 

 

JICA Project Team for Operation and Maintenance of Micro-hydropower Rural Electrification in 

Mondul Kiri Province (hereinafter referred to as JICA Team) is pleased to submit a Long and 

Mid-term Strategy. This strategy is a revised version of the long and mid-term plan that was 

prepared by JICA Team on April 2009. In this strategy, the maintenance plan for civil structures, 

generation equipment and transmission and distribution facilities were revised based on their actual 

performance. And it also includes a prospect of tariff rate after connecting with Vietnam. It is to be 

noted that the management and administration section was not revised by JICA team because 

EUMP was merged into EDC in June 2010. 

After this project is over in March 2011, EDC Modul Kiri by themselves should update the long 

and mid-term maintenance plan and take appropriate maintenance to keep their facilities in good 

conditions. EDC Modul Kiri has also to review its long and mid-term financial plan every year to 

make budgetary requests to EDC head quarters. It is hoped that this strategy will be useful for such 

tasks. Finally, JICA Team expresses its hope that the relevant authorities of Cambodia and EDC 

Mondul Kiri will continue to make the most of the power facilities donated by the Japanese 

government to respond to the needs for electricity of Mondul Kiri Province. 

 

 

 

 

 

 

 

 

Koji Mishima 

Team Leader, JICA Team 
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1. Preface 

Long and mid-term plan was made up by JICA Team on April 2009 and approved at the 2nd JCC 

meeting held on June 2009. In that Plan, basic concept to make up the maintenance plan of facilities 

was shown and budget allocation from 2009 for 10 years was proposed. 

In this strategy, we studied the necessity of revise based on the actual performance from April 2009 

regarding the maintenance and financial plan for power facilities such as civil structures, generation 

equipment and transmission & distribution facilities. 

Long and mid-term plan is a rolling plan that should be revised comparing actual performance with 

future prospect. The Project Team wishes that EDC Mondul Kiri should be able to revise the Plan 

yearly by itself in the hereafter referring to this strategy. 
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2. Medium & Long Term Plan (M&L TP) for Electric Power Facilities 

2.1 Judgment of Work priority  

 

 Regarding to draw up the M&LTP, it is necessary to evaluate the priority of repairing plans in order 

to optimize the preservation facilities taking keep reliability and reducing maintenance cost into 

consideration as follows. 

As for implementation work plan, it should be ordered the priority of [Compliance] and [Society 

effectiveness], and then following [ Condition of facilities], [Effectiveness of electric power field or 

owned facilities] and [ Most efficiency management plan]. 

    

(1) Compliance(Law observance)  

The following items are implemented in priority as compliance that, 

Measuring equipment (Measurement standards), Dangerous goods (PCB, etc.) and Detailed 

inspection of Circuit Breaker (Maintenance standards), but, dangerous goods may be considered 

the disposal period as items 3 and 4 hereinafter in advance. 

 

(2) Society effectiveness (Safety and environmental)  

  1) Asbestos abatement  

   In replacement of non-asbestos goods, it is considered items 3 and 4 hereinafter.  

 

  2) Safety and environmental  

The enterprise must make a countermeasure for oil leakages/noises in safety and social 

effectiveness, so that it is applied the budget of 5 % in the asset & repairing cost, but the 

priority may be considered items 3 and 4 hereinafter. 

Prevention plan of oil leakages, safety of crane and noises   

     

(3) Facility condition (maintenance, reliability, technical and functional factors) 

  In the case of heavy trouble, it should be measured in whole power plants based on the instruction 

of responsible department. 
1) Technical factor 

     Whole facilities  
2) Reliability  

     Aged damage, operation times, repair and fault experiences, decreasing function, 
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remaining life 
3) Maintenance ability  

     Non-production parts, agency and supporting system 
4) Function ability 

     Increasing efficiency, function, reliability and work ability 

 

(4) Effectiveness of Electric power field or owned facilities 

  1) Economical 

     Economic effect of replacement or renewable 

2) Risk assessments 

     Evaluation of effectiveness on system fault or out of services 
- Black out 
- Turbine/generator stop (Non, within 3 days, over 3 days) 
- Spilled water (Yes or No) condition: run-off-river type with one unit and required 
 maintenance discharge water 

  3) Efficiency 

     Shortage of scheduled stoppage duration in considering parallel work due to reduce 

maintenance cost and increase operation hours 

  4) Coordination 

     Coordination of protective relay setting in the power system 
5) Important position 

     Expectation of supply the power to the power system (such as effectiveness of power 

system by hot or cold reserves) 

 

(5) Efficiency of management  

  Evaluation of system analysis and maintenance management 
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2.2 Civil Facilities 

With continuous maintenance works, concrete structures such as intake weir or waterway can be used 
semi-permanently. Economically speaking, repairing works should be done every when some troubles 
are found regardless the age of the facilities. Under the ordinal operation except for unexpected 
disaster, it is rare case that a civil structure suddenly breaks down without some signals. Most cases, 
some signals can be seen such as crack or strain before breaking down. Structural soundness of civil 
structures will be kept as far as periodical maintenance works are done and suitable countermeasures 
are done when some signals on the civil structures are found. 

Considering above, it is desirable that actual repairing planning should be drawn up based on the 
checking results of the maintenance works. In medium- to long-term planning, equivalent price of 
depreciation cost per year is set for the maintenance cost per year and the disaster recovering cost is 
not considered since the probability is quite low (design : less than 0.01 /year).    

In the view of easiness of operation and maintenance, some upgrading is preferable for some civil 
facilities because existing facilities have minimum of specification. For example, existing access path 
of O’Moleng site and O’Romis site have gravel roadbed and mortar-type ditch. After rainy season, 
they need some repairing such as filling up gravel or for rutting. To make the maintenance work easier, 
it is desirable to improve the structure, for example, upgrade to asphalt pavement or concrete 
U-shaped gutter. But the cost for upgrading has much effect on the company management. Aimless 
upgrading will incur the skyrocket tariff. Cost-benefit performance study should be carefully done. 
Besides that, there are so many facilities that needs upgrading, those are falling rock protection, slope 
protection and so on but the cost for upgrading is eliminated in the medium- to long-term planning at 
this moment. In the future, considering the status of operation, maintenance and management, EUMP 
should make a decision of upgrading if they need. 
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2.3 Generating Facilities  

 

 The budget for the 3 power stations (O’Romid, O’Moleng and Diesel ) are determined by the 

following estimations, 

 
(1) Operation and maintenance Cost 

Annual budget for repairing and replacement of the equipment is calculated based on the 

operation condition and fault experiences. 

  
(2) Consignment 

The consignment of Contractor or Inspectors’ (as a supplied manufacturer or domestic inspection 

company) will be selected for training of advises and execution of the periodic inspection as 

follows. 
1) Periodic inspection: ordinary inspection according to the guidance of manufacturers per 

year, 
2) Detailed inspection : the making the inspection schedule and replacement plan of detail 

equipment every 5 referring to the maintenance manual, 
3) Overhaul Plan 

According to the maintenance manual and supplier’s standards, the overhauling work will 

be carried out every 10 years, and parts to be replaced considering of aged and keeping the 

long life operation.  

   

     Therefore, making a budget plan and timing of the inspection may be the most considering 

matter for the power stations without any trouble and supplied power.  
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2.4 Transmission & Distribution Facilities  

 

 The budget for Transmission & Distribution facilities are determined by the following estimations. 

 
(1) Operation and maintenance Cost 

Annual budget for repairing and replacement of the equipment is calculated based on the 

operation condition and fault experiences. 

Spare parts’ purchasing for early restoration of facilities’ destruction by natural disasters is 

planned for 10 years. In this case, it is assumed that restoration works are basically conducted by 

EUMP staff. 

Asset-Upgrade budget for improving the system operation is excluded from this plan because 

experience of system operation is very short, even though such improvement will be necessary 

for smooth management of EUMP. 

 
(2) Consignment 

The consignment of Contractor or Inspectors’ (as a supplied manufacturer or domestic inspection 

company) will be selected for training of advises and execution of the periodic inspection as 

follows. 
1) Bucket Car Inspection: ordinary inspection per year, and detail inspection per 3 years 
2) Switch Station Inspection: ordinary inspection per 2 years, and detail inspection per 6 years 
3) Insulated Tools Inspection: ordinary inspection per year, and detail inspection per 3 years 
4) Tree-Cutting & Trimming Work: a part of tree-cutting & trimming work is planned by 

consignment. 
5) Periodical Training: periodical training per 4 years in order to keep and increase workers’ 

ability especially for rare experienced works 
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3. Study of the necessity for revise 

The way of summing up the yearly budget for long and mid-term plan from 2009 to 2018 that was 
submitted on April 2009 is as shown in the chapter 2, Medium & Long Term Plan (M&L TP) for 
Electric Power Facilities. Based on this way, the cost for usual maintenance and periodical inspection 
from 2009 to 2018 is estimated as table 2 - 4. Because there is no similar hydropower station and no 
referable data in Cambodia, we set the annual budget equivalent to the depreciation cost that is 
estimated from the construction cost and durable year. We were planning to revise it after enough 
actual performance record is prepared. 

In most case, we can revise it with enough actual performance record, but there were no referable data 
during this project because not so long time passed after completion and there are few maintenance 
records. It is assumed that the cost for replacement of consumable goods or repairing work due to the 
deterioration will be rising with the passage of time. So it is risky choice to decrease the maintenance 
cost judging from the maintenance record only two years from 2009 to 2010. Our recommendation is 
that if EDC Mondul Kiri can estimate the probable data with at least 5 to 10 years actual performance 
records, the Plan should be revised. 

Right now, we did not revise the long and mid-term plan because of the data shortage for revision. As 
a preparation for revision, EDC Modul Kiri should keep the maintenance records surely and update the 
basic date such as an average maintenance cost item by item every year. The item with probable data 
should be revised in series, with that the accuracy should be improved step by step. 
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4. Prospect of Tariff Rate after Connecting with Vietnam 

The current tariff rate was set in June 2009. The costs for tariff calculation consisted of two 
parts: costs of hydropower and those of diesel power including fuel costs. In June 2010, EUMP 
was transferred to EDC. EDC forthwith embarked on a study on power import from Vietnam with 
22 kV transmission line in order to meet future power demand. Electricity from Vietnam is planned 
to be provided to Sen Monorom city in 2012.  

Such a new stage will require a fundamental tariff revision because the cost components for 
power supply will be changed. A rough estimation of future tariff after connecting with Vietnam is 
presented here.  

(1) Preconditions 

1) Hydropower is to make the utmost utilization of river discharge, so that the hydropower 

plants will be operated for base load. 

2) Imported energy will be supplied for middle and peak loads. 

3) The diesel power plant will basically be put for standby and used for swing operation in 

order to maintain stability of the power system when power demand much fluctuates, 

especially at evening time.  

4) The medium-voltage connecting line with Vietnam will be constructed with EDC’s own 

funds and be recovered from tariff collection.   

(2) Simulations 
Basic case: 1,200MWh of annual energy consumption based on power demand in 2009, 

(to be covered by hydropower and diesel power)  
Year 2012 case: 2,000MWh of annual energy consumption  (since connecting with 

Vietnam) 
Year 2014 case: 3,000MWh of annual energy consumption (same condition, as above) 
Year 2016 case: 5,000MWh of annual energy consumption (same condition, as above) 
 

(3) Result and Comments 
Result 

The result of simulation is summarized in the following figure. Initially, the unit cost 
drastically decreases at the beginning of power import from Vietnam. Thereafter, the unit cost 
goes down gradually to finally levels off when the annual energy consumption exceeds 
5,000MWh.  

Indicated in red line is a suggested tariff rate for sustainable electric utility service by 
Mondul Kiri power system.  
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Comments  

The tariff rate should be revised according to change of the unit cost in such a way to cover 
the unit cost and the replacement costs of facilities or investment for future expansion.   
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3. Suggested Power Tariff (First version) 
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Proposed Power Rate for Mondol Kiri Hydropower Project 
 
１． Introduction 

Electric power facilities constructed in Senmonorom town with a Japanese 
government donation was started to supply electricity by EUMP in November 2008. 
To set a power rate properly, it is necessary to accumulate past records of demand 
and supply and customers; and so, currently a provisional rate is being applied and 
a regular rate will be proposed in March 2009 toward application in June 2009 
based on the data collected till then as determined in the first JCC meeting.  

 
The provisional rate was initially set at 1,800 riel/kWh for residential use and 

2,000 riel/kWh for business use such as hotel and guesthouse, which were 
calculated in August 2008 with an assumed price of diesel fuel at US$ 1.5. The price 
of diesel fuel dropped abruptly from October 2008 to reach more or less US$ 0.7. 
This fuel price drop was reflected in the power rate from January 2009 to be 1,600 
riel/kWh for residential use and 1,800 riel/kWh for business, that is current price. 

 
The power rate proposed here is the regular one to be approved by EAC based on 

the past records of demand and supply and customers for 4 months from November 
2008, starting month of commercial operation through February 2009. Also 
proposed is a power tariff in case of price fluctuation of diesel fuel. 

 
2. Current situation of Demand 
2.1 Number of Customers 
Number of customers on 20th February 2009 is 1,032 households. 
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2.2 Daily Load Curve  
Typical Daily Load Curve, 21st February 2009, is shown bellow: 

 
Daily Load Curve on 21 Feb. 2009
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This value includes transmission loss, that is, total value of all power output.  
Daily load factor is to be 50% approximately. 
 
2.2 Maximum Demand 
 Maximum demand is occurred around 7 P.M. 
Recent maximum demand record from 270 to 280 in February, only once over 
300kW was recorded on 27th January.  
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3. Energy Consumption 
3.1 Current power rate (as of 20 February 2009) 

 
 

Table-1 Current rate (provisional) (to be applied from February 2009) 
 Category Power rate 

(Riel/kWh) 
remark 

1 Residence and others 1,600 All except the category 
2 below 

2 Guesthouses, hotels, 
restaurants and 
karaoke bars 

1,800 
Definition of business 

categories (size) is 
ambiguous 

 
3.2 Energy Consumption 
   Conditions for analysis: Analysis was made of 1,032 customers, the number of 
users as of 20 February 2009. Data were taken for 1 month from20 January 2009 to 
20 February 2009. Total power consumption for that one month was 81.7 MWh – 
excluding that of EUMP – which is translated into 79kWh/month/household. 
 
3.3 Customer classification by power consumption 

Fig.-1 Classification of Customers by Power Consumption 
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The above graph shows that 338 customers occupying some 33% of all the 
customers use electricity less than 25kWh monthly. This customer group is 
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categorized as low-income customer. Future increase of electrification coefficient is 
targeted at this category of customers. 
 
2.4 Power consumption by customer categories 
 

Fig.-2 Power Consumption by Customer Categories Energy Consumption in Feb. '09  (n=1,032)
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The customer category of 25kWh and under (33%) occupies only 6% of the total 
power consumption. In the meantime, the category of 200kWh and over, 5% in the 
number of customers, use electricity of 44% of the total power consumption. Most of 
this category is business use such as guesthouses, hotels, restaurants and karaoke 
bars. 

 
4. Power rate setting 
4.1 Basic policy (unchanged as before） 

1) All the consumers shall bear the power rates without exception and EUMP 
shall be operated with the income from them; 

2) Priority shall be given to maintaining the financial balance of the corporate 
operation for stable management; 

3) The recovery cost of the power facilities, being donated by Japanese aid, shall 
not be included in the operation cost and, however, the expenses for inspection, 
maintenance and repair shall be secured in order to maintain the functions of 
the power facilities; 

4) Capital accumulation shall be made in preparation for future demand 
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increase; and, 
5) Promotion of electrification of low-income group shall be made to the extent to 

satisfy the above conditions. 
 

4.2 Proposed power tariff 
Different power rates are proposed for a range of fuel costs because the generating 
cost, which is a basis for power rate, is governed by diesel fuel costs.  
１） Standard rate 
Conditions: Diesel fuel price per liter is between 2,501 riel and 3,000 riel 
 

 Category Power rate 
(Riel/kWh) 

Applied to 

1 Residence 1,450 All except the 
Category 2 below 

2 Business 
1,650 

Guesthouses, hotels, 
restaurants and 
karaoke bars 

 
２） Power rate reflecting fuel price fluctuation 

Fuel price (Riel/Litter) Residence Business Remark 
2,000 Riel and under 1,290 1,460 -11% 

2,001 ～2,500 1,370 1,560 -6% 
2,501 ～3,000 1,450 1,650 standard 
3,001 ～3,500 1,540 1,750 +6% 
3,501 ～4,000 1,620 1,840 +11% 
4,001 ～4,500 1,700 1,940 +17% 
4,501 ～5,000 1,780 2,030 +23% 

 
It is advisable to take the 3-month average fuel price prior to the power rate 
revision considering the period of storage and procurement. 
 
4.3 Simulation results of the standard power rate 
Conditions: 
1) Profit rate should be secured at 10%. 
2) The total loss should include the station service and street lamps (some 300 

pieces) of EUMP. (to be taken from the actual performance) 
3) Diesel fuel price: 0.75 US$/Litter 
4) Diesel fuel efficiency is taken from the actual performance. 
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Table -  Summary of operation simulation results（with demand of 2009） 

Item Unit Value Remark 

I. Energy calculation         

1 Annual energy produced MWh 1,295 At the transmitting end 

2    By hydropower MWh 927 72% Estimated by past records 

3    By diesel power MWh 369 28% Estimated by past records 

4 
   Fuel consumption 

Litter 114,100 0.31

Litter/kWh ：fuel 

consumption rate 

5 Annual energy sales MWh 971 25% ：total loss ratio (past record)

II. Financial costs         

1 
Personnel 

US$ 75,250

30 persons: 14 months of monthly 

payroll 

2 Fuel US$ 85,570 0.75 US$/Litter 

3 

Operating expenses of 

EUMP US$ 51,600 80

%: proportional to personnel 

costs (past records) 

4 Maintenance and repairs US$ 78,500 Incl. Reserves for overhaul 

5 

Drought reserves 

US$ 21,550 10

%: proportional to 

hydropower energy 

production 

6 Total US$ 312,470     

7 

Cost of generation and 

transmission Cost/kWh US$/kWh 0.322     

   Riel/kWh 1,287 4,000 Riel/US$ 

8 As per Effective energy 

consumption Cost/kWh 

US$/kWh 0.335 5% Commercial loss considered 

   Riel/kWh 1,336     

9 Weighted average rate 加 US$/kWh 0.376 (value entered） 

   Riel/kWh 1,505   

10 Income from power rate US$ 347,160     

11 profit US$ 34,690     

   % 10%     
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