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1. Introduction 

The electricity transmission network in Bhutan is solely owned by Bhutan Power Corporation limited (BPC) and electricity generation 

is solely owned by Druk Green Power Corporation Limited (DGPC). Bhutan Power System Operator (BPSO) under Ministry of Energy 

and Natural Resource is responsible for safe, secure and efficient operation of Bhutan transmission network and generation.   

This quarterly report is prepared in compliance to the Grid Code Regulation (GCR) 2024 Clause No: 155, and “System Operator has 

to submit a quarterly report covering the performance of the Transmission System to all Licensees, Authority and Ministry”. This 

transmission performance report contains summary of growth of peak demand, performance of generating stations (power and 

energy generation), energy availability and requirement for the country, export and import of electricity to/ from India, frequency 

profile of selected substation and voltage profile of few important substations.  

All the index and other calculations in this report have been executed based on the data received from substations and generating 

plants. 

2. Total installed Capacity  

2.1. Major Hydro Plants: 2326.0 MW 

2.2. Mini & Micro: 8.1 MW 

2.3. DG: 8.9 MW 

3. National Peak Demand  

The national peak demand during first quarter 2024 is recorded at 949.30 which was occurred on February 14, 2024 at 17:00 hours. 

This is calculated by summation of Generation minus Export/Import.  

Table 2.1. The National Peak Demand since 2007 

 

Graph 2.1. The growth in National Peak Demand since 2007 
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3.1.  Power (MW) consumed by country 

Following methods are used to calculate peak demand for the Eastern Grid, Western Grid and National demand. 

1. National Demand = (Sum of all total generation)-(Sum of all Export or Import) 

2. National Demand = (Sum of all feeders loading at hydropower station) – (Sum of all Export/Import) 

3. National Demand = (Sum of all substation loading) 

For this report, the National Demand was calculated using method-1. 

Table 2.1.2. Domestic demand for Eastern Grid, Western Grid and National using method- 1 

 

 
 

Graph 2.1.2. Domestic demand for Eastern Grid, Western Grid and National using method- 1 

 

 

3.   Energy Availability and Requirement for the country 

3.1.       Energy (MU) consumed by Country 

 

The total energy consumed within Bhutan is computed from the total energy DGPC had sold to BPC including the royalty energy. 

 

Table 3.1.1. Total Energy (MU) consumed 
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Graph 3.1.1. Total Energy (MU) consumed 

  

Table 3.1.2. Energy (MU) consumed 

 

Graph 3.1.2. Energy (MU) consumed 

 

4. Performance of generating plants 

4.1.    Power and Energy Generation 

The maximum and minimum total generation for the First quarter 2024 are as tabulated below: 

Table: 4.1.1 Summary of maximum and minimum generation by various hydropower plant 

 

DHP had shut down on 15th January at 22hrs, 2nd February at 13hrs and 27th March at 9hrs and for NHP had shut down on 1nd, 2nd, 

6th, 10th,24th February 2024 and 7th, 13th, 16th, 27th, 28th and 31st March 2024. 
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Graph: 4.1.1 Summary of maximum and minimum generation by various hydropower plant 

 

4.2. Plant Capacity Factor 

The capacity factor of each generating plant was calculated as below: 

𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑓𝑎𝑐𝑡𝑜𝑟 =
𝑇𝑜𝑡𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 𝑝𝑙𝑎𝑛𝑡 ℎ𝑎𝑠 𝑝𝑟𝑜𝑑𝑢𝑐𝑒 𝑜𝑣𝑒𝑟 𝑎 𝑝𝑒𝑟𝑖𝑜𝑑

𝑇𝑜𝑡𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 𝑝𝑙𝑎𝑛𝑡 𝑤𝑜𝑢𝑙𝑑 𝑝𝑟𝑜𝑑𝑢𝑐𝑒 𝑤ℎ𝑒𝑛 𝑜𝑝𝑒𝑟𝑎𝑡𝑒𝑑 𝑎𝑡 𝑓𝑢𝑙𝑙 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦
 

Table 4.2.1: Total generation and capacity factor of various hydropower plants 

 

 

Graph 4.2.1: Capacity factor of various hydropower plants 
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5. Export and Import of Electricity 

 

Table 5.1. Export of electricity to India 

 

Graph 5.1. Export of electricity to India 

 

Table 5.2. Import of electricity from India. 

 

Graph 5.2. Import of electricity from India 

 

6. Frequency profile 

The nominal allowed frequency range shall be 50Hz ± 1% in Bhutan. The system is normally managed such that frequency is 

maintained within operational limit of 49.5 Hz to 50.5 Hz. However, frequency may move outside these limits under faulty condition.  

As per the Grid Code 2008, clause 6.4.1 the frequency is classified into three different bands as follows: 

a. Normal state 
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The transmission System frequency is within the limit of 49.5Hz to 50.5Hz. 

b. Alert state 

The Transmission System frequency is beyond the normal operating limit but within 49.0Hz to 50.0Hz. 

c. Emergency state 

There is generation deficiency and frequency is below 49.0Hz. 

 

The frequency at 220kV Bus at 220/66/11kV Semtokha substation in the western grid and 132kV Bus at 60MW Kurichhu 

Hydropower Plant in the eastern grid is considered.                            

6.1. Frequency Summary for First Quarter 2024 

Table 6.1 Frequency summary for the month of January to March, 2024. 

 

Graph 5.3. Frequency Profile for First Quarter 2024. 

 

7. Voltage Profile of selected substation 

As per the Grid Code 2008, clause 6.4.1 the voltage at all connection point is classified into three different bands as follows: 

1. Normal State 

The voltage at all connection points are within the limits of 0.95 times and 1.05 times of the normal values 

 

2. Alert State 

The voltage at all connection points are outside the normal limit but within the limits of 0.9 times and 1.1 times of the 

nominal values. 

 

3. Emergency State 

Transmission system voltages are outside the limit of 0.9 times and 1.1 times of nominal values. 

 

Due to the location of 400/22/66/11kV Malbase substation in western grid and 132/33/11kV Nangkhor substation in the 

eastern grid, the voltage profile of these substations are considered. 
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7.1. Voltage Summary for the First Quarter, 2024 

Table 7.1 Voltage Summary for the month of January to March, 2024 

 

Graph 5.3. Frequency Profile for First Quarter 2024. 
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