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1.0 INTRODUCTION 

 

In compliance to Grid Code Regulation 2008, Clause No. 6.14.2.1, this office prepared an annual report covering the performance 

of the Transmission System and details as required by the Ministry and the Authority annually for development of power system 

master plan and formulation of other policy decisions, thus this report contains the performance of Transmission System for the 

year 2023.  

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

plants.  

 

2.0 PERFORMANCE OF GENERATING STATIONS 

 

2.1 POWER GENERATION 

The maximum individual plant generation was recorded as 1122.00 MW by the Tala Hydropower Plant, followed by 792.05 MW by 

Mangdichu Hydropower Plant.  

Table: 2.1.1 Monthly maximum and minimum generation summary 
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          Graph: 2.1.1 Basochhu Generation Summary                Graph: 2.1.2 Chhukha Generation Summary 

  
             

 

      Graph: 2.1.3 Tala Generation Summary 

 

 

      Graph: 2.1.4 Kurichhu Generation Summary 
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      Graph: 2.1.5  Dagachhu generation summary                                    Graph: 2.1.6 Mangdichu generation summary 

                

2.2 PLANT FACTOR 

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

Plant factor = (Actual output of a plant over a period of time) / (Output when operated at name plate rated capacity for 

entire time) 

= (Total energy plant has produced over a period) / (Total energy plant would produce when operated at 

full rated capacity) 
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Table: 2.2.1 Monthly plant factor of the hydropower plants 

 

Graph: 2.2.1 Plant factor of Basochhu Hydropower Plant 

 

    Graph: 2.2.2 Plant factor of Chhukha Hydropower Plant 
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Graph: 2.2.3 Plant factor of Tala Hydropower Plant 

 

     Graph: 2.2.4 Plant factor of Kurichhu Hydropower Plant 

 

    

Graph: 2.2.4 Plant factor of Dagachhu Hydropower Plant                    Graph: 2.2.4 Plant factor of Mangdichu Hydropower Plant 
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3.0 PEAK DEMAND, ENERGY AVAILABILITY AND REQUIREMENT FOR THE COUNTRY 

 

Calculation of coincidental peak load for the eastern grid, western grid and national load, we use the following methods: 

1. National Demand = (Sum of all total generation of each plant) – (Sum of all Export/Import) 

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

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

 

The national load calculated using method-1 is considered in the report. 

 

3.1 NATIONAL LOAD 

The national coincidental peak load for the year was recorded 955.51 MW (Increased by 51.76 % compare to 2022 (629.61 MW)) 

on December 30, 2023 at 18:00 Hrs. using method-1 (sum of all total generation each plant minus sum of export/import). The main 

factor contributing towards the increase in Bhutan peak load in 2023 could be because of more production by the industries numbers 

of new substations came up in 2023.  
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Table: 3.1.2 Monthly national peak load and corresponding generation using method- 1 

 
 

Graph: 3.1.2 Monthly national peak load and corresponding generation using method-1 
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3.2 WESTERN GRID PEAK LOAD 

Using method-1, the peak load for the western grid was 807.22MW which occurred on December 28, 2023. 

 

Table: 3.2.1 Monthly western peak load and corresponding 

generation 

 Graph: 3.2.1 Monthly western peak load and corresponding 

generation 
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3.3 EASTERN GRID PEAK LOAD 

Using method-2, the peak load for the eastern grid was 225.25MW which occurred on December 30, 2023. 

 

Table: 3.3.1 Monthly eastern peak load and corresponding 

generation 
Graph: 3.3.1 Monthly eastern peak load and corresponding generation 
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4.0 EXPORT AND IMPORT OF ELECTRICITY TO/FROM NEIGHBORING COUNTRIES 

 

4.1 EXPORT OF ELECTRICITY TO NEIGHBORING COUNTRY 

Maximum export of electricity for the year was 1,113.18MW to Binaguri substation in July, 2023, followed by 682.36MW to 

Alipurduar substation. The minimum export was 0.00 MW to Birpara substation. 

Table: 4.1.1 Monthly power export summary 

 
 

Graph: 4.1.1 Monthly power export to Binaguri substation Graph: 4.1.2 Monthly power export to Birpara substation  
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Graph: 4.1.3 Monthly net power export to Salakoti                                            Graph: 4.1.4  Monthly net export to Alipurduar 

                         and Rangia substation            

  

   

 

 

4.2 IMPORT OF ELECTRICITY FROM NEIGHBORING COUNTRY 

Maximum import of power was 390.48 MW from Birpara substation which occurred in December, 2023 followed by 111.80 MW 

and 56.81 MW from Salakoti and Rangia and Alipurduar respectively. 

Table: 4.2.1 Monthly power import summary 
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Graph: 4.2.1 Power import from Binaguri substation summary 

 

Graph: 4.2.2 Power import from Birpara substation summary 

 

          
 

Graph: 4.2.3 Power import from Salakoti and Rangia                              Graph: 4.2.4 Power import from Alipurduar 

                         substation summary 
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5.0 FREQUENCY PROFILE: MAXIMUM AND MINIMUM FREQUENCY RECORDED AND THE FREQUENCY 

DURATION IN DIFFERENT FREQUENCY BANDS 

As per the Grid Code Regulation 2008, Clause 6.4.1 the transmission system frequency was classified into three different bands as 

follows: 

1. Normal state 

The transmission system frequency is within the limit of 49.5Hz to 50.5Hz 

2. Alert state 

The transmission system frequency is beyond the normal operating limit but within 49.0Hz to 51.0Hz 

3. Emergency state 

There is generation deficiency and frequency is below 49.0Hz. 

  

We base our frequency at 220kV Bus frequency at 220/66/11kV Semtokha substation in the western grid and 132kV Bus frequency 

at 50Hz and Kurichhu Hydropower Plant in the eastern grid. 

 

Table: 5.0.1 Frequency profile at Semtokha substation                                        

 

         Graph: 5.0.1 Frequency profile at Semtokha substation 

 

  



Annual Transmission System Performance Report 2023 

 

16 Bhutan Power System Operator, BPC 
 

  

 

 

Table: 5.0.2 Frequency profile at Kurichhu Hydropower    

plant 

 

     Graph: 5.0.2  Frequency profile at Kurichhu Hydropower Plant 

     
 

 

6.0 VOLTAGE PROFILE OF SELECTED SUBSTATIONS 

As the Grid Code Regulation 2008, Clause 6.4.1, the voltage at all connection points was classified into three different bands as 

follows: 

1. Normal state 

The voltages at all connection point 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 normal values 

3. Emergency state 
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Transmission system voltages are outside the limits of 0.9 times and 1.1 times of nominal values. 

  

The voltage profile of 400/220/66/11kV Malbase substation in western grid and 132/33/11kV Nangkhor substation in the eastern grid are 

considered in the report. 

 

Table: 6.0.1 Voltage profile at Malbase substation  
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Graph: 6.0.1 Voltage profile at Malbase substation at 400kV bus Graph: 6.0.2Voltage profile at Malbase substation at 220kV bus 

  
  

Table: 6.0.2 Voltage profile at Nangkhor substation 

 
Graph: 6.0.3 Voltage profile at Nangkhor substation 
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