
Bhutan Power Corporation Limited 

Bhutan Power System Operator 

Thimphu: Bhutan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transmission System Performance Report 

Third Quarterly Report – July to September, 2021 

 

 

 

 

 



                                                                                Transmission System Performance Report            Third Quarterly Report-2021 
 

1 | P a g e  
 

 

 

    Table of Contents 

 

1. INTRODUCTION ........................................................................................................................................ 2 

2. NATIONAL PEAK DEMAND ..................................................................................................................... 2 

2.1. POWER (MW) CONSUMED BY COUNTRY ....................................................................................................... 2 

3.   ENERGY AVAILABILITY AND REQUIREMENT FOR THE COUNTRY ............................................... 3 

3.1. ENERGY (MU) CONSUMED BY COUNTRY ...................................................................................................... 3 

4. PERFORMANCE OF GENERATING PLANTS ........................................................................................ 4 

4.1. POWER AND ENERGY GENERATION .............................................................................................................. 4 

4.2. PLANT CAPACITY FACTOR ........................................................................................................................... 5 

5. EXPORT AND IMPORT OF ELECTRICITY ............................................................................................ 5 

6. FREQUENCY PROFILE ............................................................................................................................. 6 

6.1. FREQUENCY FOR THE MONTH OF APRIL, 2020 ............................................................................................... 6 

6.2. FREQUENCY FOR THE MONTH OF MAY, 2020 ................................................................................................ 7 

6.3. FREQUENCY FOR THE MONTH OF JUNE, 2020................................................................................................. 8 

6.4. FREQUENCY SUMMARY FOR THE MONTH OF APRIL TO JUNE, 2020 ................................................................. 9 

7. VOLTAGE PROFILE OF SELECTED SUBSTATION ............................................................................. 9 

7.1. VOLTAGE PROFILE FOR THE APRIL, 2020 ...................................................................................................... 9 

7.2. VOLTAGE PROFILE FOR MONTH OF MAY, 2020 ............................................................................................11 

7.3. VOLTAGE PROFILE FOR THE MONTH OF JUNE, 2020 ......................................................................................12 

7.4. VOLTAGE SUMMARY FOR THE MONTH OF APRIL TO JUNE, 2020 ...................................................................13 

8. MAJOR OUTAGES OF FEEDERS AND EQUIPMENT ......................................................................... 14 

8.1. MAJOR OUTAGES IN EASTERN GRID ............................................................................................................14 

8.2. MAJOR OUTAGES IN WESTERN GRID ...........................................................................................................14 

9. ANNEXURES ............................................................................................................................................. 14 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                                Transmission System Performance Report            Third Quarterly Report-2021 
 

2 | P a g e  
 

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 BPC 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) 2008, clause 6.14.1, “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. National Peak Demand  

The national peak demand till now is recorded at 399.35MW which was occurred on December 27, 2018 at 18:18 hours. This is calculated by 

summation of Feeder Loading at Plants minus Export.  

Table 2.1. The National Peak Demand since 2007 

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Peak Load 

(MW) 
157.36 187.05 237.17 256.95 276.24 282.44 313.94 333.41 336.52 335.87 362.09 399.35 387.66 374.53 

% Growth 

over previous 

Year 

- 18.87 26.79 8.34 7.51 2.24 11.15 6.20 0.93 -0.19 7.81 10.29 -2.93 -3.39 

             

 Graph 2.1. The growth in National Peak Demand since 2007 

 

 

2.1.  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 of 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-3. 
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Table 2.1.2. Domestic demand for Eastern Grid, Western Grid and National using method- 3  

 

  

  
 

Graph 2.1.2. Domestic demand for Eastern Grid, Western Grid and National using method- 3 

 

 
 

The national load pattern for the month of July to September, 2021 calculated using method-3 is attached as Annexure-II 

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  

 

Graph 3.1.1. Total Energy (MU) consumed    
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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 total generation for the third quarter of year 2021 was 2,544.98 MW in month of August and minimum generation was 590.22 

MW in the July month. 

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

 

Graph: 4.1.1 Summary of maximum and minimum generation by various hydropower plant 
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Daily maximum, minimum and average generation by each generating plant for the month of July to September, 2021 is attached as 

Annexure-I. 

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 

 

 

5. Export and Import of Electricity 

Maximum export for the third quarter of year 2021 was 1,114.00 MW in the month of September to Binaguri substation in India. The 

minimum export recorded was 0.90 MW also to Binaguri substation in India during the month of July. 

Table 5.1. Export of electricity to India  

 

Graph 5.1. Export of electricity to India 
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Table 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 limit 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 

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 for the month of July, 2021         

  Table 6.1.1. Bus Frequency profile of Semtokha Substation 

 

Graph 6.1.1. Bus Frequency of Semtokha Substation 

 

 

Table 6.1.2. Bus frequency of Kurichhu Hydro Power Plant 

 

 

 

 

 



                                                                                Transmission System Performance Report            Third Quarterly Report-2021 
 

7 | P a g e  
 

Graph 6.1.2. Bus frequency of Kurichhu Hydro Power Plant 

 

 In the month of July, 2021, the Western grid has maintained the frequency within the normal operating limit of 100% and also Eastern grid 

has maintained the normal operating limit of 100%. 

 

6.2.Frequency for the month of August, 2021 

Table 6.2.1. Bus frequency of Semtokha Substation 

Sl. No. Operating State Frequency 

1 Normal State 100.00% 

2 Alert State 0.00% 

3 Emergency State 0.00% 

4 Blackout/Other 0.00% 

 

Graph 6.2.1. Bus frequency of Semtokha Substation 

 

Table 6.2.2. Bus frequency of Kurichhu Hydro Power Plant 

 

Graph 6.2.2. Bus frequency of Kurichhu Hydro Power Plant 
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In the month of August, 2021, the western grid frequency was maintained at normal operating range of 100% whereas Eastern grid was 

maintained at 99.87% in normal operating range and deviated 0.13% to emergency state.  

6.3.Frequency for the month of September, 2021 

Table 6.3.1. Bus frequency of Semtokha Substation 

 

  Graph 6.3.1. Bus frequency of Semtokha Substation 

 

Table 6.3.2. Bus frequency of Kurichhu Hydro Power Plant 

 

Graph 6.3.2. Bus frequency of Kurichhu Hydro Power Plant 

                            

In the month of September, 2021, western gird frequency had maintained at 96.51% within the normal operating range and deviated 0.13% to 

Alert state and 3.36% to blackout/other state. The eastern also maintain within normal operating range of 96.77 % and deviated 3.23 % to 

blackout/other state. 
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6.4.Frequency Summary for the month of July to September 2021 

Table 6.4.1. Frequency summary for the month of July to September, 2021. 

      

Graph 6.4.1. Frequency summary for the month of July to September, 2021 

 

Daily maximum, minimum and average Frequency of Malbase substation in western grid and Kurichhu Hydro Power Plant in eastern grid for 

the month of July to September, 2021 is attached as Annexure-III        

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. 

 

7.1.Voltage profile for the July, 2021 

 

Table 7.1.1. Voltage Profile for 400/220/66kV Malbase Substation 
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Graph 7.1.1. Voltage Profile for 400/220/66kV Malbase Substation 

                         

 

 

Table 7.1.2. Voltage Profile of 220/66/11kV Semtokha Substation 

 

Graph 7.1.2. Voltage Profile of 220/66/11kV Semtokha Substation 

                             

 

Table 7.1.3. Voltage Profile of 132/33/11kV Nangkhor Substation 
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Graph 7.1.3. Voltage Profile of 132/33/11kV Nangkhor Substation 

 

7.2.Voltage Profile for month of August, 2021 

Table 7.2.1. Voltage Profile for 400/220/66kV Malbase Substation 

 

 Graph 7.2.1. Voltage Profile for 400/220/66kV Malbase Substation                    

      

         

 

                                                                              

Table 7.2.2. Voltage Profile of 220/66/11kV Semtokha Substation 
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Graph 7.2.2. Voltage Profile of 220/66/11kV Semtokha Substation 

                                                      

Table 7.2.3. Voltage Profile of 132/33/11kV Nangkhor Substation 

 

Graph 7.2.3. Voltage Profile of 132/33/11kV Nangkhor Substation 

                                                          

7.3.Voltage Profile for the month of September, 2021 

Table 7.3.1. Voltage Profile for 400/220/66kV Malbase Substation 

 

Graph 7.3.1. Voltage Profile for 400/220/66kV Malbase Substation                                
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Table 7.3.2. Voltage Profile of 220/66/11kV Semtokha Substation 

 

Graph 7.3.2. Voltage Profile of 220/66/11kV Semtokha Substation 

                                         

  Table 7.3.3. Voltage Profile of 132/33/11kV Nangkhor Substation 

 

 Graph 7.3.3. Voltage Profile of 132/33/11kV Nangkhor Substation 

 

7.4.Voltage Summary for the Month of July to September, 2021 

Table 7.4.1. Voltage Summary for the month of July to September, 2021 
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Graph 7.4.1. Voltage Summary for the month of July to September, 2021 

 

Daily maximum, minimum and average bus voltage of Malbase substation in western grid and Nangkhor substation in eastern grid for the 

month of July to September, 2021 is attached as Annexure-IV                                   

8. Major Outages of Feeders and Equipment 

The transmission lines and equipment which were shut down for annual maintenance and hand/force trip are not considered in the report. 

8.1.Major Outages in Eastern Grid 

It had been observed that there was multiple major tripping occurred during the third quarter of the year compare to the previous quarter. 

Generally, all the tripping occurred are of transient in nature but restoration time ranges from 8hrs to 98 hrs. The major tripping being 132kV 

Nanglam-Tingtibi feeder which tripped for 97hrs due to earth fault(R-PH to ground). The feeders and equipment outages for the Eastern grid 

is attached as Annexure-V. 

8.2.Major Outages in Western Grid 

It had been observed that there was multiple tripping occurred and three major tripping during the third quarter of the year, the three major trip 

accrued  at 66kV Pasakha-I, Pasakha-II and pasakha-IV as there was inter tripped as 400kV snapped and touched on the 66kV multicircuit feeder going 

towards the industrial area which lasted for 138hrs. 

The detail tripping report of any element is compiled and circulated to relevant stakeholder every month. 

The feeders and equipment outages for the Western grid is attached as Annexure-VI.  

9. Annexures               Annexure-I 

 

Table: Generation of July, 2021  
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Graph: Generation for the month July, 2021 

 

     Table: Generation for the month of August, 2021 

 

Graph: Generation for the month of August, 2021 
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Table: Generation for the month of September, 2021   

 

Graph: Generation for the month of September, 2021 
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Table: National demand for July, 2021                          Graph: National Demand for July, 2021                                     Annexure-II 

                    
 

Table: National Demand for August, 2021                      Graph: National Demand for August, 2021 
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Table: National Demand for September, 2021                  Graph: National Demand for September, 2021 

       

Annexure-III 

Table: Daily maximum, minimum and average frequency for the month of July, 2021 
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Graph: Daily maximum, minimum and average frequency for the month of July, 2021 

 

 

Table: Daily maximum, minimum and average frequency for the month of August, 2021 
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Graph: Daily maximum, minimum and average frequency for the month of August, 2021 

 

 

                Table: Daily maximum, minimum and average frequency for the month of September, 2021 
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Graph: Daily maximum, minimum and average frequency for the month of September 2021 

 

 

 

Annexure-IV 

Table: Daily maximum, minimum and average Voltage for the month of July, 2021 
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Graph: Daily maximum, minimum and average Voltage for the month of July, 2021 

 

        

Table: Daily maximum, minimum and average Voltage for the month of August, 2021 
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 Graph: Daily maximum, minimum and average Voltage for the month of August, 2021 

 

 

Table: Daily maximum, minimum and average Voltage for the month of September, 2021 
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Graph: Daily maximum, minimum and average Voltage for the month of September, 2021 

 

Annexure-V 

 

Eastern Grid Outages  

July Month 2021 
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Month of August 2021 
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Month of September 2021 
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Annexure-VI 

Western grid Outages 

 

July 2021 
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August 2021 
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September 2021 
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