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Transmission System Performance Report Fourth Quarterly Report-2023
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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.
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This quarterly report is prepared in compliance to the Grid Code Regulation (GCR) 2008, clause 6.14.1, 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 Plants: 2326 MW

2.2. Mini & Micro: 8.1 MW

2.3. DG:89MW

2.4.  Wind: 0.6 MW

3. National Peak Demand

The national peak demand for the year 2023 is recorded at 955.51MW which was occurred on December 30th, 2023 at 18:00 hours. This is
calculated by summation of Generation minus Export/Import.

Table 3.1. The National Peak Demand since 2007

Year 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 2021 | 2022 | 2023
Pe;:‘n[;‘;ad 15736 | 187.05 | 237.17 | 256.95 | 276.24 | 28244 | 31394 | 33341 | 336.52 | 33587 | 362.09 | 399.35 | 387.66 | 37453 | 435.35 | 629.61 | 95551
% Growth ov
o rowTh over 1887 | 2679 | 834 | 751 | 224 | 1115 | 620 | 093 | -019 | 781 | 1029 | 293 | 233 | 1624 | 1624 | 5176
previous Year
Source: from BPSO SCADA
Graph 3.1. 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.
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Table 3.1.1. Domestic demand for Eastern Grid, Western Grid and National using method- 1

Fourth Quarterly Report-2023

Grid Fastern Grid Load (MW) | Western Grid Load (MW) |  National Load (MW)

Month Max Min Max Min Max Min

October 150.47 1247 736.07 433.06 90521 485.90(27th Oct 2023 19hrs
November 186.99 77.24 818.27 419.63 921.87 509.96] 18th Nov 2023, 1837hrs
December 23522 29.31 72029 205.14 05551 259.04]30th Dec 2023, 18hrs

Graph 3.1.1. Domestic demand for Eastern Grid, Western Grid and National using method- 1
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4. Energy Availability and Requirement for the country
4.1. 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 4.1.1. Total Energy (MU) consumed

Month Total Export/Tmport (MU) Total energy sold to BPC (MU)

T 58732328290 50497574339
42.69319744 51634544293
20.64326880 383.40882866

Graph 4.1.1. Total Energy (MU) consumed
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Table 4.1.2. Energy (MU) consumed

. : . Western Grid .
Grid Eastern Grid Consumption Cons . Total Consumption
Month M) ) )
October 83.641409540 400.782760 376.424169500
November 70937689860 482850343 562.7880329
December 86.010658610 316415647 6024263061

Graph 4.1.2. Energy (MU) consumed
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5. Performance of generating plants

5.1 Power and Energy Generation
The maximum total generation for the fourth quarter of year 2023 was 2,538.89 MW in month of October and minimum generation was
1138.71 MW in the November month.

Table: 5.1.1 Summary of maximum and minimum generation by various hydropower plant

Generation By BHP (MW) CHP (MW) THP (MW) KHP (MW)

e ] L i L i M ahx L DHP Whole Unit Shutdown on Octobetr 2nd at Tam and
Octaber 66.10 4170 36973 | 20866 112200 32000 66.00 1630 30t November at 1 hes, BEP osly on wnit was unsing
November 48,00 210 W8 | 7136 16000 100,00 51 B0 S ———

December 3160 930 W4T | 340 555.00 3000 3129 1101

Source: Hydropower Plants (DGPC)

Graph: 5.1.1 Summary of maximum and minimum generation by various hydropower plant
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5.1. Plant Capacity Factor
The capacity factor of each generating plant was calculated as below:

Capacity factor =

Transmission System Performance Report

Fourth Quarterly Report-2023

Total energy plant has produce over a period

Table 5.2.1: Total generation and capacity factor of various hydropower plants

Total energy plant would produce when operated at full capacity

Month BHP (MU) BHP(CF) | CHP(MU)| CHP(CF)| THP(MU) | THP(CF) | KHP(MU) | KHP(CF)
October 1236703 93.03% 22360537 | 9247% | 518542345 70.61% 11.881938 96.93%
November 25.81995 56.03% 11301257 | 4671% | 228.012509 31.05% 22930302 53.08%
December 1974211 12.81% 3287725 | 3426% | 166472582 22.67% 17463437 1042%

Source: TD, BPC

Graph 5.2.1: Capacity factor of various hydropower plants
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6. Export and Import of Electricity

Maximum export for the Fourth quarter of year 2023 was 1,004.27 MW in the month of October to Binaguria substation in India. The
minimum export recorded was 3.53 MW to Salakoti and Rangia substation in India during the month of December.

Table 6.1. Export of electricity to India

Export To Binaguri (MW) Birpara (MW) Salakoti and Rangia (MW) Alipurduar(MW)
Month Max Min Max Min Max Min Max Min
October 100427 139.00 152.62 074 108.09 0.12 72827 439
November 460.73 036 10470 15.96 46.93 0.12 507.99 035
December 326.00 2.18 0.00 0.00 3.53 0.02 507.99 2.60
Graph 6.1. Export of electricity to India
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Table 6.2. Import of electricity from India.

Import From

Binaguri (MW)

Transmission System Performance Report

Birpara (MW)

Salakoti and Rangia (MW)

Fourth Quarterly Report-2023

Alipurdur(MW)

Month

Max Min

Max

Min Max Min

October

0.00

0.00

22000

1.38

2845 1.33 11.50 0.00

November

0.00

0.00

30048

3257

36.81 0.01 111.30 0.00

December

22264

191

20528

4452

T7.83 0.02

220.10 0.00

Graph 6.2. Import of electricity from India
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7. 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.

7.1.Frequency Summary for the month of October to December, 2023

Table 6.1 Frequency summary for the month of October to December, 2023.

Bus Frequency at Semtokha Substation

Bus Frequency at Kurichhu Hydropower

Substation/Plant (Hz) Plant (Hz)

Month Max Min Max Min
October 5010 4950 5086 4967
November 50,00 4870 5026 4882
December 3010 4950 30.50 4071

8. 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.
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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.

8.1.Voltage Summary for the Month of October to December, 2023
Table 7.1 Voltage Summary for the month of July to September, 2023

Substation Malbase Substation Nangkhor Substation
Voltage Level 400KkV Bus Voltage (kV) 220KV Bus Voltage (kV) 66kV Bus Voltage (kV) 132KV Bus Voltage (kV)
Month Max Min Max Min Max Min Max Min
October 412.00 37250 223.50 204.00 68.00 62.00 136.31 129.87
November 413.50 350,00 22350 20450 67.00 62.00 135.77 12551
December H2.00 37150 27.00 133.00 68.50 62.00 136.10 130.07

9. 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.

on 3lst December 2023 at 10hrs low voltaage
of 30V for both the 2206V Bus.

This year the transmission department has started uploading the tripping reports in the google sheet therefore all the details of the Major and

Minor Outages of the feeders and the equipment’s of the Eastern and Western grid can be easily downloaded from the link below:

hhtps://sites.google.com/view/tomd-trip-record/trip-register
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