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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 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 27" December, 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
Pe?h‘jl\',-vc;ad 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
% Growth

over previous | - 1887 | 2679 | 834 | 751 | 224 | 1115 | 620 | 093 | -019 | 7.81 | 1029 | -2.93

Year

Graph 2.1. The growth in National Peak Demand since 2007
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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

Grid Eastern Grid Load (MW) Western Grid Load (MW) National Load (MW)
Month Max Min Max Min Max Min
October 64.00 19.47 273.03 108.71 331.07 144.28
November 69.87 0.09 276.61 170.69 338.06 197.63
December 70.48 27.21 295.71 173.97 358.73 216.22

Graph 2.1.2. Domestic demand for Eastern Grid, Western Grid and National using method- 3
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The national load pattern for the month of October to December, 2019 calculated using method-3 is attached as Annexure-I1

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. Energy (MU) consumed

Month Total Export/Import (MU) | Total energy sold to BPC (MU)
October 634.89526800 199.61406945
November 215.89184100 206.09547284
December 72.80358500 224.45030969
Graph 3.1.1. Energy (MU) consumed
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4. Performance of generating plants

4.1. Power and Energy Generation

The maximum total generation for the Fourth quarter of year 2019 was 1657.31 MW in month of October and minimum generation was
569.60 MW in the December month.

Transmission System Performance Report

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

Fourth Quarterly Report-2019

Generation By BHP (MW) CHP (MW) THP (MW) KHP (MW)
Month Max Min Max Min Max Min Max Min
October 66.40 39.30 276.00 184.00 1,122.00 360.00 66.00 16.50
November 47.30 14.90 223.28 107.21 460.00 200.00 43.00 17.30
December 30.00 20.20 156.11 74.47 320.00 160.00 33.22 10.08
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 October to December, 2019 is attached as

Annexure-l.

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

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

Total energy plant would produce when operated at full capacity

BHP BHP CHP THP KHP KHP
Month (MU) (CF) CHP (MU) (CF) THP (MU) (CF) (MU) (CF)
October 4476583 | 94.01% 189.01638 75.61% | 502.222545 | 56.73% | 44.830742 | 100.43%
November 26.45050 | 55.55% 113.22199 45.29% 230.38036 26.02% | 25.265047 | 56.60%
December 18.68769 | 40.55% 80.34148 33.21% | 161.322909 | 18.83% | 18.144623 | 42.00%
Source: TD,
BPC

Graph 4.2.1: Capacity factor of various hydropower plants
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5. Export and Import of Electricity
Maximum export for the Fourth quarter of year 2019 was 1117.00 MW in the month of October to Binaguri substation in India. The
minimum export recorded was 15.62 MW to Salakoti and Rangia substation in India during the month of December.

Table 5.1. Export of electricity to India

Transmission System Performance Report

Fourth Quarterly Report-2019

Export To Binaguri (MW) Birpara (MW) Salakoti and Rangia (MW)
Month Max Min Max Min Max Min
October 1,117.00 291.00 274.60 55.00 105.20 18.44
November 519.00 127.00 135.10 0.10 47.11 0.03
December 244.00 11.00 24.00 0.30 15.62 0.03
Graph 5.1. Export of electricity to India
Export to India
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Table 5.2. Import of electricity from India.
Import : . . . .
Erom Binaguri (MW) Birpara (MW) Salakoti and Rangia (MW)
Month Max Min Max Min Max Min
October 0.00 0.00 0.00 0.00 0.00 0.00
November 0.00 0.00 27.50 0.20 13.62 0.03
December 0.00 0.00 108.00 0.20 22.73 0.01

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 October, 2019
Table 6.1.1. Bus Frequency profile of Semtokha Substation

SI. No. Operating State 220kV Bus Voltage
1 Normal State 100.00%
2 Alert State 0.00%
3 Emergency State 0.00%
4 Blackout/Other 0.00%

Graph 6.1.1. Bus Frequency of Semtokha Substation
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Table 6.1.2. Bus frequency of Kurichhu Hydro Power Plant

SI. No. Operating State 132kV Bus Voltage
1 Normal State 99.73%
2 Alert State 0.13%
3 Emergency State 0.13%
4 Blackout/Other 0.00%

Graph 6.1.2. Bus frequency of Kurichhu Hydro Power Plant
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In the month of October, 2019, the Western grid was maintained within the normal operating limit of 100% whereas Eastern grid have
operated 97.73% in operating limit and deviated 0.13% and 0.13% to alert state and blackout/others respectively.

6.2.Frequency for the month of November, 2019
Table 6.2.1. Bus frequency of Semtokha Substation

Sl. No. Operating State 220kV Bus Voltage
1 Normal State 96.64%
2 Alert State 0.00%
3 Emergency State 0.00%
4 Blackout/Other 3.36%

Graph 6.2.1. Bus frequency of Semtokha Substation
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Table 6.2.2. Bus frequency of Kurichhu Hydro Power Plant

Sl. No. Operating State 132kV Bus Voltage
1 Normal State 96.77%
2 Alert State 0.00%
3 Emergency State 0.00%
4 Blackout/Other 3.23%
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Graph 6.2.2. Bus frequency of Kurichhu Hydro Power Plant
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In the month of November, 2019, the western grid frequency was maintained at normal operating range of 96.64% and 3.36% deviated within
blackout and others.

6.3.Frequency for the month of December, 2019
Table 6.3.1. Bus frequency of Semtokha Substation

Sl. No. Operating State 220kV Bus Voltage
1 Normal State 96.64%
2 Alert State 0.00%
3 Emergency State 0.00%
4 Blackout/Other 3.36%

Graph 6.3.1. Bus frequency of Semtokha Substation
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Table 6.3.2. Bus frequency of Kurichhu Hydro Power Plant

SI. No. Operating State 132kV Bus Voltage
1 Normal State 99.73%
2 Alert State 0.27%
3 Emergency State 0.00%
4 Blackout/Other 0.00%

Graph 6.3.2. Bus frequency of Kurichhu Hydro Power Plant
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In the month of December, 2019, the Western gird frequency was maintained 96.64% within the normal operating range and deviated 3.36%
was blackout/others. Eastern grid frequency was maintained within normal operating range of 99.73 % and system frequency was deviated

0.27 % to alert.

6.4.Frequency Summary for the month of October to December, 2019
Table 6.4.1. Frequency summary for the month of October to December, 2019
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Month Max Min Max Min

October 50.10 49.70 50.80 48.88
November 50.10 49.70 50.17 49.80
December 50.10 49.70 50.21 49.29

Graph 6.4.1. Frequency summary for the month of October to December, 2019
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Daily maximum, minimum and average Frequency of Semtokha substation in western grid and Kurichhu Hydro Power Plant in eastern grid
for the month of October to December, 2019 is attached as Annexure-I11

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 month of October, 2019
Table 7.1.1. Voltage Profile for 400/220/66kV Malbase Substation

SI. No. Operating State 400kV Bus Voltage 220kV Bus Voltage 66kV Bus Voltage
1 Normal State 100.00% 100.00% 100.00%
2 Alert State 0.00% 0.00% 0.00%
3 Emergency State 0.00% 0.00% 0.00%
4 Blackout/Other 0.00% 0.00% 0.00%

Graph 7.1.1. Voltage Profile for 400/220/66kV Malbase Substation
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66kV Bus Voltage at Malbase Substation
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Table 7.1.2. Voltage Profile of 220/66/11kV Semtokha Substation

Sl. No. Operating State
1 Normal State
2 Alert State
3 Emergency State
4 Blackout/Other

Graph 7.1.2. Voltage Profile of 220/66/11kV Semtokha Substation
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Table 7.1.3. Voltage Profile of 132/33/11kV Nangkhor Substation

Sl. No. Operating State
1 Normal State
2 Alert State
3 Emergency State
4 Blackout/Other

Graph 7.1.3. Voltage Profile of 132/33/11kV Nangkhor Substation
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7.2.Voltage Profile for month of November, 2019

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

Sl. No. Operating State
1 Normal State
2 Alert State
3 Emergency State
4 Blackout/Other
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Graph 7.2.1. Voltage Profile for 400/220/66kV Malbase Substation
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Table 7.2.2. Voltage Profile of 220/66/11kV Semtokha Substation
Sl. No. Operating State 66kV Bus Voltage
1 Normal State 96.64%
2 Alert State 0.00%
3 Emergency State 0.13%
4 Blackout/Other 3.23%

Graph 7.2.2. Voltage Profile of 220/66/11kV Semtokha Substation
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Table 7.2.3. Voltage Profile of 132/33/11kV Nangkhor Substation
Sl. No. Operating State
1 Normal State
2 Alert State
3 Emergency State
4 Blackout/Other

Graph 7.2.3. Voltage Profile of 132/33/11kV Nangkhor Substation
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7.3.Voltage Profile for the month of December, 2019

Table 7.3.1. Voltage Profile for 400/220/66kV Malbase Substation
Sl. No. Operating State
1 Normal State
2 Alert State
3 Emergency State
4 Blackout/Other

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

Transmission System Performance Report Fourth Quarterly Report-2019
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Graph 7.3.2
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Table 7.3.3. Voltage Profile of 132/33/11kV Nangkhor Substation

Sl. No. Operating State
1 Normal State
2 Alert State
3 Emergency State
4 Blackout/Other
Graph 7.3.3. Voltage Profile of 132/33/11kV Nangkhor Substation
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132kV Bus Voltage at Nangkhor Substation
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7.4.Voltage Summary for the Month of October to December, 2019
Table 7.4.1. Voltage Summary for the month of October to December, 2019

Substation Nangkhor Substation
\Ifg\ll';é:ge 400kV 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 419.00 400.00 230.00 219.00 68.00 64.00 137.70 130.00
November 417.50 398.50 229.00 216.00 68.00 63.50 137.50 128.80
December 418.50 403.50 230.00 217.50 67.00 64.00 137.90 129.88

Graph 7.4.1. Voltage Summary for the month of October to December, 2019
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Daily maximum, minimum and average bus voltage of Malbase substation in western grid and Nangkhor substation in eastern grid for the
month of October to December, 2019 is attached as Annexure-1V

8. Major Outages of Feeders and Equipment
The transmission lines and equipment which were shut down for annual maintenance are not considered in the report.

8.1.Major Outages in Eastern Grid
It had been observed that the number of tripping in eastern grid has been reduced during the fourth quarter of the year compare to other
quarter of the year. There was no prolong outage for feeders in eastern grid except 400 kvV MHEP Line-2 which was out of service for almost
one day during the month of October.

The feeders and equipment outages for the Eastern grid is attached as Annexure-V.

8.2.Major Outages in Western Grid
During the fourth quarter of the year, there was no major outage occurred in western grid.

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

Table: Generation of October, 2019

Transmission System Performance Report
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Annexure-|

Oct-19 BHP (MW) CHP (MW) THP (MW) KHP (MW)
Date Max Min Ava Max Min Ava Max Min Ava Max Min Ava
1 66.10 65.80 66.06 276.00 276.00 276.00 1,122.00 1,122.00 1,122.00 66.00 66.00
2 66.20 65.70 66.08 276.00 276.00 276.00 1,122.00 1,122.00 1,122.00 66.00 66.00
3 66.10 65.70 66.04 276.00 276.00 276.00 1,122.00 1,122.00 1,122.00 66.00 66.00
4 66.40 66.10 66.11 276.00 276.00 276.00 1,122.00 994.00 1,073.17 66.00 66.00
5 66.10 65.90 66.05 276.00 276.00 276.00 994.00 790.00 962.58 66.00 66.00
6 66.10 65.90 66.08 276.00 276.00 276.00 920.00 850.00 880.42 66.00 66.00
7 66.10 65.80 66.01 276.00 218.00 271.08 850.00 850.00 850.00 66.00 66.00
8 66.20 65.90 66.08 276.00 184.00 271.25 1,065.00 850.00 923.75 66.00 66.00
9 66.14 56.10 65.66 276.00 184.00 256.50 1,028.00 900.00 979.50 66.00 66.00
10 66.40 66.00 66.16 276.00 276.00 276.00 900.00 800.00 839.17 66.00 66.00
11 66.10 66.00 66.10 276.00 276.00 276.00 800.00 750.00 781.67 66.00 66.00
12 66.10 65.80 66.03 276.00 276.00 276.00 780.00 720.00 751.25 66.00 16.50
13 66.10 66.00 66.08 276.00 276.00 276.00 720.00 700.00 709.17 66.00 66.00
14 66.10 65.50 65.94 276.00 184.00 257.46 780.00 560.00 640.83 66.00 49.50
15 65.60 64.70 65.11 276.00 276.00 276.00 690.00 650.00 653.33 66.00 66.00
16 64.70 63.60 64.34 276.00 276.00 276.00 770.00 610.00 632.50 66.00 61.56
17 66.10 62.10 63.40 276.00 276.00 276.00 740.00 570.00 597.50 61.57 59.52
18 66.10 61.80 63.45 276.00 276.00 276.00 683.00 547.00 581.96 63.62 55.74
19 61.90 60.20 61.08 276.00 276.00 276.00 590.00 570.00 577.50 58.02 57.04
20 60.10 58.80 59.44 276.00 256.00 265.08 590.00 560.00 563.38 57.52 52.62
21 59.50 58.10 58.80 276.00 254.97 264.22 561.00 561.00 561.00 66.00 56.16
22 57.80 56.20 56.99 262.00 184.00 225.33 561.00 380.00 465.67 66.00 66.00
23 56.50 55.20 55.78 275.00 200.00 249.36 600.00 380.00 520.92 66.00 54.72
24 55.30 54.30 54.77 267.00 230.00 241.89 600.00 480.00 511.67 66.00 52.97
25 54.90 53.30 54.09 254.77 219.00 231.98 520.00 360.00 487.08 55.04 52.78
26 59.80 39.30 53.07 249.00 222.00 230.13 510.00 480.00 483.75 58.56 52.94
27 52.50 50.70 51.58 244.00 213.00 221.38 480.00 440.00 450.00 57.60 50.86
28 51.10 49.70 50.57 247.00 203.00 213.55 480.00 440.00 441,67 51.19 39.93
29 50.20 48.40 49.33 241.00 204.91 211.33 440.00 420.00 425.00 64.10 45,54
30 49.00 47.70 48.29 243.60 197.00 204.89 460.00 420.00 428.33 48.72 41.70
31 48.30 46.60 47.45 219.21 197.00 201.22 460.00 410.00 412.08 45,86 42.02
Max 66.40 276.00 1,122.00 66.00 126.91
Min 39.30 184.00 360.00 16.50 -4.90

Source: THP, CHP, BHP, KHP (DGPC)

Graph: Generation for the month of October, 2019
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Transmission System Performance Report Fourth Quarterly Report-2019

Table: Generation for the month of November, 2019

Now-19 BHP (MW) CHP (MW) THP (MW) KHP (MW)
Date Max Min Ava Max Min Ava Max Min Ava Max Min Ava
1 47.30 46.00 46.62 216.86 183.61 194.47 460.00 390.00 405.42 32.16 27.53
2 46.20 44.90 45,58 221.36 174.02 194.71 460.00 360.00 395.00 29.64 27.72
3 45.70 43.80 4477 223.00 171.33 192.14 450.00 360.00 382.50 29.55 28.16
4 45.40 43.50 4418 220.48 180.99 188.26 450.00 360.00 381.25 28.93 28.46
5 46.60 42.60 44.25 215.52 181.00 190.35 430.00 370.00 387.50 30.45 27.20
6 45,00 14.90 41,59 223.28 175.67 187.55 460.00 360.00 389.58 28.19 17.30
7 43.70 38.90 41.87 218.94 173.05 180.48 460.00 360.00 380.83 27.92 26.32
8 42.30 36.60 41.05 214.29 152.96 175.73 440.00 320.00 359.17 39.05 26.27
9 41.20 40.10 40.56 203.68 164.97 174.08 420.00 320.00 337.92 38.97 37.07
10 40.60 39.50 39.91 195.67 162.70 168.50 400.00 320.00 349.58 38.77 36.87
11 39.90 38.70 39.33 192.00 157.87 165.65 410.00 320.00 338.75 37.18 34.85
12 39.20 37.20 38.55 194.36 155.73 163.09 420.00 320.00 336.67 37.56 36.46
13 39.90 37.20 38.58 191.93 147.82 166.46 390.00 310.00 336.25 38.94 35.13
14 38.00 37.00 37.44 210.19 147.28 164.15 400.00 310.00 330.83 37.09 34.96
15 37.30 36.40 36.85 194.17 144.50 157.82 390.00 290.00 319.17 35.32 35.02
16 36.90 35.90 36.23 183.79 144.44 153.54 380.00 290.00 315.83 35.52 2291
17 36.40 35.70 35.86 180.46 140.70 150.26 380.00 290.00 308.75 34.64 33,51
18 37.30 29.40 34.84 174.36 140.88 148.96 360.00 280.00 294.17 34.95 33.71
19 35.40 34.50 34.94 173.05 107.21 147.33 360.00 280.00 307.08 37.00 34.59
20 36.50 29.30 34.00 176.71 139.48 148.11 390.00 280.00 300.83 43.00 33.70
21 34.50 33.50 33.95 173.37 137.66 147.34 440.00 240.00 321.67 36.36 32.72
22 33.70 32.90 33.35 169.86 134.00 144.80 440.00 200.00 303.33 35.05 31.48
23 33.30 32.70 33.03 171.66 135.12 144.61 360.00 260.00 281.25 32.82 30.18
24 33.30 32.70 33.03 172.90 132.97 143.99 360.00 250.00 284.17 32.75 28.42
25 33.10 30.80 32.18 169.02 132.35 141.45 310.00 200.00 282.50 32.60 29.10
26 32.10 31.30 31.65 169.26 129.85 137.52 340.00 200.00 272.08 32.47 29.90
27 31.90 30.60 31.10 161.93 126.61 133.67 330.00 250.00 283.75 31.45 28.53
28 40.10 25.20 30.67 160.47 117.33 131.99 330.00 250.00 263.33 29.87 29.49
29 36.20 27.40 30.07 160.55 117.46 129.62 320.00 240.00 262.50 29.79 26.95
30 30.80 29.40 29.92 152.92 116.03 126.26 310.00 240.00 253.33 32.82 27.07
31 0.00|No Generati{ Error 0.00|No Generati{ Error 0.00|No Generati{Error 0.00|No Generati{Error
Max 47.30 223.28 460.00 43.00 50.44
Min 14.90 107.21 200.00 17.30 29.74

Source: THP, CHP, BHP, KHP (DGPC)

Graph: Generation for the month of November, 2019
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Table: Generation for the month of December, 2019

Dec-19 BHP (MW) CHP (MW) THP (MW) KHP (MW)
Date Max Min Ava Max Min Ava Max Min Ava Max Min Ava
1 30.00 29.20 29.59 154.36 115.70 126.92 320.00 240.00 256.67 29.49 27.04
2 29.70 29.10 29.33 151.33 118.25 125.30 320.00 230.00 248.75 30.02 25.56
3 29.40 28.20 28.92 147.36 117.96 124.54 320.00 230.00 245.00 30.26 28.30
4 29.10 27.50 28.49 141.81 111.40 121.97 310.00 230.00 250.00 28.92 26.60
5 28.30 26.90 27.90 147.00 107.71 118.67 310.00 230.00 245.42 29.30 16.50
6 28.20 26.80 27.60 156.11 101.23 119.32 310.00 210.00 230.83 29.60 25.30
7 27.80 26.40 27.27 136.04 92.15 117.95 320.00 210.00 240.00 33.22 25.87
8 27.60 26.40 27.01 135.39 104.64 111.56 300.00 210.00 231.25 33.00 10.08
9 27.40 26.00 26.78 130.71 103.94 111.24 300.00 200.00 230.83 30.25 25.29
10 27.00 26.20 26.62 140.84 105.15 116.73 270.00 210.00 223.75 28.55 24.23
11 27.40 26.60 26.88 139.47 108.84 114.73 290.00 210.00 250.42 25.66 24.76
12 27.10 26.50 26.70 138.25 103.85 114.57 210.00 210.00 210.00 26.74 25.57
13 26.50 26.00 26.25 137.12 101.57 113.28 270.00 210.00 226.25 26.68 24.64
14 27.00 26.00 26.45 140.20 103.67 115.37 290.00 210.00 226.67 25.00 24.68
15 26.60 24.90 25.80 143.53 103.36 116.76 270.00 210.00 230.00 26.15 24.85
16 26.20 24.30 25.43 141.63 102.25 110.81 320.00 210.00 228.33 26.07 24.38
17 25.60 24.70 25.11 142.86 95.05 107.88 280.00 190.00 212.08 26.40 22.50
18 25.60 24.70 25.11 141.79 98.08 106.60 290.00 190.00 225.83 26.38 23.71
19 25.00 24.70 24.87 133.20 97.27 106.73 280.00 190.00 204.58 25.01 22.81
20 24.90 24.40 24.65 130.84 98.31 107.16 270.00 190.00 210.00 24.61 22.47
21 24.70 24.20 24.44 132.26 92.89 105.09 270.00 190.00 213.33 25.17 23.24
22 25.30 23.70 24.18 130.98 92.83 106.24 300.00 190.00 217.92 25.20 2351
23 24.10 23.50 23.86 133.43 94.39 104.34 260.00 190.00 209.58 24.00 15.60
24 23.80 23.00 23.50 136.52 92.27 100.68 280.00 170.00 202.92 23.80 16.09
25 23.50 23.10 23.30 141.73 89.78 100.27 270.00 180.00 201.25 23.70 22.61
26 23.20 22.30 22.89 130.78 86.82 98.43 260.00 180.00 197.08 23.87 16.27
27 23.30 21.50 22.38 130.70 85.18 97.57 260.00 180.00 193.33 29.22 16.09
28 23.00 21.20 22.05 128.54 75.21 88.80 260.00 170.00 192.08 24.96 15.30
29 22.70 20.60 21.81 124.20 75.11 90.01 240.00 160.00 177.92 28.30 16.13
30 22.70 20.70 21.80 127.62 75.09 93.49 240.00 160.00 177.08 30.00 12.63
31 22.10 20.20 21.35 125.11 74.47 92.50 240.00 170.00 187.50 24.49 12.50
Max 30.00 156.11 320.00 33.22 30.27
Min 20.20 7447 160.00 10.08 20.15

Source: THP, CHP, BHP, KHP (DGPC)

Graph: Generation for the month of December, 2019
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Table: National demand for October, 2019 Graph: National Demand for October, 2019 Annexure-I1
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Table: National Demand for November, 2019 Graph: National Demand for November, 2019
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Table: National Demand for December, 2019

Dec-19
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Graph: National Demand for December, 2019
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Annexure-111

Table: Daily maximum, minimum and average frequency for the month of October, 2019

Oct-19 Bus Frequency at Semtokha Bus Frequency at Kurichhu
Substation Hydropower Plant
Date Max Min Ava Max Min Ava
1 50.00 49.80 49.95 50.08 49.87 50.00
2 50.00 49.70 49.95 50.12 49.77 50.01
3 50.00 49.90 49.98 50.08 49.91 50.01
4 50.00 49.90 49.95 50.06 49.89 50.00
5 50.00 49.90 49.99 50.12 49.97 50.04
6 50.00 49.90 49.98 50.07 49.97 50.02
7 50.10 49.90 49.98 50.14 49.95 50.04
8 50.00 49.90 49.99 50.15 49.95 50.04
9 50.10 49.90 49.98 50.12 49.92 50.03
10 50.00 49.80 49.95 50.09 49.86 50.00
11 50.00 49.80 49.95 50.07 49.89 50.00
12 50.00 49.90 49.98 50.07 49.95 50.02
13 50.00 49.90 49.98 50.07 49.95 50.02
14 50.00 49.80 49.94 50.07 49.89 50.00
15 50.00 49.90 49.96 50.11 49.89 50.01
16 50.00 49.80 49.96 50.07 49.88 50.00
17 50.00 49.80 49.95 50.14 49.91 50.01
18 50.00 49.80 49.95 50.50 49.89 50.02
19 50.00 49.80 49.95 50.09 49.88 49.99
20 50.00 49.90 49.96 50.10 49.93 50.01
21 50.00 49.80 49.94 50.09 49.87 50.02
22 50.00 49.80 49.95 50.10 49.90 50.01
23 50.00 49.90 49.98 50.08 49.93 50.02
24 50.00 49.90 49.97 50.17 49.85 50.02
25 50.00 49.80 49.96 50.11 49.91 50.02
26 50.00 49.90 49.98 50.10 49.98 50.04
27 50.00 49.80 49.96 50.15 48.88 49.97
28 50.00 49.90 49.97 50.80 49.91 50.04
29 50.00 49.80 49.95 50.10 49.84 50.01
30 50.00 49.80 49.94 50.08 49.77 49.99
31 50.00 49.80 49.95 50.09 49.92 50.00
Max 50.10 50.80
Min 49.70 48.88

Source: TD (BPC), KHP (DGPC)

Graph: Daily maximum, minimum and average frequency for the month of October, 2019
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Table: Daily maximum, minimum and average frequency for the month of November, 2019

Nowv-19 Bus Frequency at Semtokha Bus Frequency at Kurichhu
Substation Hydropower Plant
Date Max Min Ava Max Min Ava
1 50.00 49.80 49.93 50.05 49.88 49.99
2 50.00 49.80 49.95 50.10 49.90 50.00
3 50.10 49.80 49.96 50.11 49.82 50.01
4 50.00 49.80 49.94 50.10 49.85 49.99
5 50.00 49.80 49.94 50.05 49.85 49.99
6 50.10 49.80 49.98 50.13 49.93 50.03
7 50.10 49.90 49.99 50.17 49.98 50.05
8 50.00 49.90 49.98 50.10 49.94 50.03
9 50.10 49.90 49.98 50.10 49.97 50.04
10 50.00 49.80 49.95 50.13 49.91 50.00
11 50.10 49.90 49.97 50.09 49.88 50.02
12 50.00 49.90 49.98 50.11 49.90 50.02
13 50.00 49.80 49.96 50.08 49.84 50.01
14 50.00 49.90 49.96 50.13 49.86 50.00
15 50.10 49.90 49.98 50.10 49.92 50.02
16 50.10 49.90 49.98 50.08 49.88 50.01
17 50.00 49.90 49.98 50.07 49.91 50.02
18 50.00 49.80 49.94 50.08 49.80 50.00
19 50.00 49.80 49.95 50.07 49.85 49.99
20 50.00 49.70 49.95 50.06 49.88 50.00
21 50.00 49.80 49.96 50.10 49.83 50.01
22 50.00 49.90 49.96 50.13 49.91 50.01
23 50.00 49.90 49.98 50.09 49.95 50.03
24 50.10 49.80 49.98 50.14 49.96 50.04
25 50.00 49.90 49.97 50.10 49.91 50.02
26 50.00 49.90 49.96 50.13 49.95 50.04
27 50.10 49.90 49.98 50.12 49.90 50.03
28 50.00 49.90 49.98 50.10 49.95 50.03
29 50.00 49.80 49.96 50.10 49.85 50.01
30 50.00 49.90 49.97 50.12 49.89 49.99
31 0.00 Error Error 0.00 Error Error
Max 50.10 50.17
Min 49.70 49.80

Source: TD (BPC), KHP (DGPC)

Graph: Daily maximum, minimum and average frequency for the month of November, 2019
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Table: Daily maximum, minimum and average frequency for the month of December, 2019

Dec-19 Bus Frequency at Semtokha Bus Frequency at Kurichhu
Substation Hydropower Plant
Date Max Min Ava Max Min Ava
1 50.00 49.80 49.93 50.09 49.89 50.01
2 50.00 49.80 49.95 50.08 49.88 50.01
3 50.10 49.80 49.96 50.09 49.92 50.02
4 50.00 49.80 49.94 50.12 49.91 50.02
5 50.00 49.80 49.94 50.10 49.94 50.02
6 50.10 49.80 49.98 50.07 49.93 50.02
7 50.10 49.90 49.99 50.09 49.83 50.01
8 50.00 49.90 49.98 50.14 49.85 50.02
9 50.10 49.90 49.98 50.09 49.91 50.00
10 50.00 49.80 49.95 50.07 49.85 49.99
11 50.10 49.90 49.97 50.11 49.85 50.00
12 50.00 49.90 49.98 50.11 49.77 50.00
13 50.00 49.80 49.96 50.17 49.88 50.03
14 50.00 49.90 49.96 50.10 49.95 50.03
15 50.10 49.90 49.98 50.19 49.80 50.03
16 50.10 49.90 49.98 50.21 49.91 50.04
17 50.00 49.90 49.98 50.11 49.91 50.03
18 50.00 49.80 49.94 50.12 49.85 50.01
19 50.00 49.80 49.95 50.10 49.90 50.00
20 50.00 49.70 49.95 50.09 49.79 50.00
21 50.00 49.80 49.96 50.09 49.90 50.02
22 50.00 49.90 49.96 50.10 49.87 50.01
23 50.00 49.90 49.98 50.09 49.86 49.99
24 50.10 49.80 49.98 50.09 49.88 49.99
25 50.00 49.90 49.97 50.13 49.87 50.01
26 50.00 49.90 49.96 50.14 49.94 50.05
27 50.10 49.90 49.98 50.10 49.94 50.03
28 50.00 49.90 49.98 50.10 49.48 49.99
29 50.00 49.80 49.96 50.10 49.86 50.02
30 50.00 49.90 49.97 50.10 49.78 49.98
31 0.00 Error Error 50.12 49.29 49.96
Max 50.10 50.21
Min 49.70 49.29

Source: TD (BPC), KHP (DGPC)

Graph: Daily maximum, minimum and average frequency for the month of December, 2019
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Table: Daily maximum, minimum and average Voltage for the month of October, 2019
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Transmission System Performance Report

Fourth Quarterly Report-2019

Annexure-1V

Malbase Substation Nangkhor Substation
400kV Bus Voltage (kV) 220kV Bus Voltage (kV) 66kV Bus Voltage (kV) 132kV Bus Voltage (kV)

Max Min Ava Max Min Ava Max Min Ava Max Min Ava
412.00 406.50 410.17 227.00 222.50 224.71 67.00 66.00 66.58 136.70 130.30 134.59
410.50 401.00 407.50 225.50 219.00 222.75 67.00 64.00 65.58 136.90 131.30 134.03
409.50 401.50 405.69 223.50 220.00 222.17 66.00 65.00 65.38 137.50 131.50 133.50
406.50 400.00 403.83 222.50 219.50 221.08 66.00 64.00 65.21 134.80 130.00 132.73
407.50 404.50 405.46 225.00 221.50 222.75 66.00 64.00 65.13 136.30 131.90 134.42
414.00 403.00 408.52 225.50 220.00 222.65 67.00 64.00 65.17 135.80 131.12 134.36
413.50 407.50 410.88 226.00 223.00 224.63 67.00 65.00 66.08 136.31 132.10 134.48
412.50 406.50 410.69 225.00 222.50 224.40 67.00 65.00 66.13 136.20 132.50 134.68
413.00 407.50 410.42 226.00 223.00 224.92 67.00 66.00 66.42 135.40 131.95 134.13
412.50 405.00 409.25 226.00 222.00 223.96 67.00 66.00 66.38 136.30 131.12 134.27
413.50 404.50 408.96 227.00 221.50 224.29 67.00 65.00 66.17 136.50 131.12 134.28
414.50 405.50 410.81 227.50 222.00 224.77 68.00 66.00 66.58 137.70 131.90 134.10
415.50 405.50 410.79 227.00 222.00 224.96 67.00 66.00 66.50 135.70 131.50 134.18
414.50 407.00 411.40 226.00 222.00 224.67 67.00 65.00 66.08 135.70 130.00 133.40
415.50 405.50 411.19 228.00 222.00 224.52 67.00 66.00 66.38 135.90 130.60 133.64
415.50 403.50 410.88 228.00 221.50 225.00 68.00 65.00 66.42 135.60 130.29 133.70
415.50 405.50 410.60 227.00 221.00 224.08 67.00 65.00 66.00 136.11 130.20 133.69
415.50 404.00 411.42 227.00 220.50 224.42 67.00 65.00 66.00 136.70 130.20 134.06
416.50 404.50 411.10 228.00 221.00 224.81 67.00 65.00 66.04 135.90 131.50 134.33
414.50 405.50 411.75 226.00 219.50 224.40 66.00 65.00 65.79 135.40 131.50 134.13
417.50 405.50 412.96 228.00 221.00 225.33 67.00 65.00 66.21 136.30 132.37 135.02
416.50 408.50 413.42 227.00 222.50 225.56 67.00 65.00 66.17 135.80 131.32 134.18
417.00 405.50 413.08 227.00 221.50 225.38 67.00 66.00 66.38 135.90 131.74 134.64
418.50 409.50 414.02 228.00 223.50 225.90 67.00 65.00 66.29 135.90 132.50 134.75
419.00 408.50 414.17 228.50 222.00 225.83 67.00 65.00 66.00 136.50 132.90 135.17
417.50 409.50 414.42 229.00 223.00 226.38 67.00 65.00 66.13 137.10 131.33 134.67
416.50 409.50 414.33 228.00 224.00 226.71 67.00 65.00 66.33 135.90 132.10 134.43
418.00 410.00 415.54 229.00 224.00 227.67 67.00 66.00 66.83 135.70 131.70 134.39
418.00 408.00 413.96 230.00 224.50 227.23 68.00 66.00 66.71 136.10 133.40 134.89
414.50 406.50 412.04 228.00 224.00 226.35 67.00 66.00 66.71 135.90 131.33 133.87
416.00 406.00 411.79 228.00 222.50 225.79 68.00 65.00 66.42 136.20 130.70 134.37

419.00 230.00 68.00 137.70
400.00 219.00 64.00 130.00

Source: TD, BPC

Graph: Daily maximum, minimum and average Voltage for the month of October, 2019
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Table: Daily maximum, minimum and average Voltage for the month of November, 2019

NOw-19 Malbase Substation Nangkhor Substation
400kV Bus Voltage (kV) 220kV Bus Voltage (kV) 66kV Bus Voltage (kV) 132kV Bus Voltage (kV)
Date Max Min Ava Max Min Ava Max Min Ava Max Min Ava
1 415.50 400.50 408.79 227.50 220.00 224.25 66.00 65.00 65.88 136.30 130.00 134.41
2 411.50 401.50 407.96 227.50 220.00 224.83 67.00 64.00 66.21 136.10 130.70 133.88
3 416.50 408.00 413.29 229.00 221.50 226.17 67.00 65.00 66.29 136.10 132.50 134.71
4 41450 401.50 410.46 228.00 221.00 225.17 67.00 65.00 66.00 135.90 130.00 134.12
5 413.50 405.00 410.58 228.00 221.00 224.94 67.00 65.00 66.08 136.30 132.20 13457
6 413.00 403.50 409.92 226.50 220.50 224.19 67.00 65.00 65.92 136.90 131.91 134.37
7 414.50 404.50 410.42 228.00 221.00 22452 67.00 65.00 65.96 137.10 131.70 134.26
8 414.00 402.00 409.54 227.50 219.00 223.75 67.00 64.00 65.92 135.60 130.20 133.54
9 414.00 405.50 410.67 227.50 221.00 224.44 67.00 65.00 65.88 136.10 131.10 134.13
10 414.50 402.50 409.73 227.50 221.00 224.44 67.00 65.00 66.13 136.31 131.10 133.91
11 413.00 402.50 409.31 227.00 218.50 223.56 67.00 64.00 65.67 136.10 130.50 133.79
12 41450 402.50 408.75 227.00 220.50 223.52 67.00 65.00 65.75 135.70 131.30 133.95
13 414,50 402.00 409.81 227.00 221.00 224.29 67.00 65.00 66.33 136.50 130.00 134.01
14 414.00 402.50 409.63 227.00 220.50 223.63 67.00 64.00 65.92 136.10 131.53 134.20
15 415.50 403.50 409.19 227.00 220.00 223.06 67.00 64.00 65.92 137.10 128.80 133.73
16 414.00 401.50 408.35 226.50 220.00 223.48 67.00 64.00 65.67 135.90 129.80 133.24
17 413.50 405.50 410.71 226.00 220.50 223.96 66.00 65.00 65.75 136.31 131.30 133.74
18 415.00 403.50 408.63 227.00 220.00 223.35 67.00 65.00 65.63 136.70 130.90 133.89
19 414.00 404.50 408.79 227.00 221.00 224.21 67.00 65.00 65.67 136.30 130.70 133.97
20 413.50 406.50 409.83 227.00 221.50 224.33 67.00 65.00 66.08 136.50 132.90 134.46
21 414.00 406.50 410.50 227.00 222.00 224.81 67.00 65.00 66.38 137.10 131.95 134.82
22 415,50 405.00 410.46 228.00 221.00 224.60 67.00 65.00 65.88 136.30 131.50 134,51
23 415.00 405.50 411.35 228.00 222.50 225.56 68.00 65.00 66.38 136.70 130.00 134.16
24 415.00 406.50 411.17 227.50 222.00 224.83 67.00 65.00 65.92 135.69 131.50 133.63
25 417.50 407.00 413.06 229.00 222.00 225.52 67.00 65.00 66.00 136.50 131.70 134.02
26 417.00 405.50 411.31 227.00 219.50 223.88 67.00 64.00 65.79 136.30 130.40 134.09
27 416.00 400.50 409.10 228.00 217.50 223.29 67.00 64.00 65.58 137.10 131.53 134.29
28 415.50 398.50 408.46 228.00 216.00 222.77 67.00 63.50 65.31 137.50 131.53 134.59
29 417.50 405.50 412.17 227.00 219.50 223.88 67.00 64.00 65.92 136.90 131.33 134.24
30 415.50 404.50 410.90 228.00 220.50 223.88 67.00 65.00 66.21 136.70 130.50 134.35
31 0.00 Error Error 0.00 Error Error 0.00 Error Error 0.00 Error Error
Max 417.50 229.00 68.00 137.50
Min 398.50 216.00 63.50 128.80

Source: TD, BPC

Graph: Daily maximum, minimum and average Voltage for the month of November, 2019
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Table: Daily maximum, minimum and average Voltage for the month of December, 2019
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Fourth Quarterly Report-2019

Malbase Substation Nangkhor Substation
400kV Bus Voltage (kV) 220kV Bus Voltage (kV) 66kV Bus Voltage (kV) 132kV Bus Voltage (kV)

Max Min Ava Max Min Ava Max Min Ava Max Min Ava
414.50 407.50 412.21 227.00 223.50 225.85 67.00 66.00 66.58 136.40 13112 134.22
415.50 405.50 411.21 228.00 220.00 224.29 67.00 65.00 66.00 137.30 130.71 134.61
414.50 405.50 409.88 227.00 221.00 224.08 67.00 64.00 65.83 136.90 131.12 134.40
415.50 404.50 409.46 230.00 221.00 224.50 67.00 65.00 65.79 136.70 131.12 134.36
413.50 404.50 409.67 228.00 220.00 224.08 67.00 65.00 65.83 136.90 130.90 134.37
414.50 405.00 410.63 227.00 220.50 224.00 67.00 65.00 65.92 136.31 130.50 133.61
414.50 404.50 411.63 227.00 221.00 225.17 67.00 65.00 66.42 136.70 131.33 134.17
414.50 406.00 410.83 227.00 221.00 224.56 67.00 65.00 66.04 137.90 130.91 135.03
413.50 404.50 409.46 226.50 220.00 223.25 67.00 65.00 65.71 136.10 129.88 133.71
415.50 406.50 411.48 226.50 221.00 224.75 67.00 65.00 66.38 137.30 131.70 135.06
418.50 405.50 411.46 228.00 220.00 224.65 67.00 65.00 66.04 137.70 132.20 134.90
416.50 405.50 41158 228.00 220.50 224.52 67.00 65.00 66.25 137.90 131.90 135.08
414.50 404.50 410.79 227.00 219.50 224.13 67.00 65.00 66.08 136.30 130.70 134.32
414.00 404.50 411.19 226.50 220.50 224.40 67.00 65.00 65.92 136.80 132.80 134.63
413.50 405.50 411.06 226.00 220.00 223.98 67.00 65.00 66.19 137.70 132.30 135.28
414.50 405.50 410.27 226.50 221.50 223.54 67.00 65.00 65.88 136.50 131.80 134.72
415.50 405.50 411.10 227.00 220.50 224.60 67.00 65.00 66.04 136.20 130.70 134.59
413.50 406.50 410.58 226.50 221.50 224.44 67.00 65.00 66.29 136.90 131.12 134.55
414.50 404.50 410.29 227.00 219.50 224.15 67.00 65.00 66.04 136.50 131.50 134.16
415.50 405.50 409.77 227.50 218.00 222.46 67.00 65.00 65.75 136.90 132.10 134.47
414.50 406.50 41158 228.00 220.50 224.71 67.00 65.00 66.08 136.70 132.70 135.11
415.50 407.50 412.00 227.00 222.00 224.54 67.00 65.00 65.83 135.90 132.10 134.57
415.50 406.00 411.65 227.00 221.00 224.23 67.00 65.00 65.92 137.10 133.40 135.40
414.50 404.50 411.17 227.00 220.50 224.63 67.00 65.00 65.92 136.90 132.00 135.09
414.00 406.50 410.21 226.50 222.00 224.19 66.00 65.00 65.75 136.70 132.40 134.48
415.50 404.50 410.67 227.00 220.00 223.75 67.00 65.00 65.71 136.31 130.50 134.22
415.50 404.50 410.44 227.00 220.50 224.31 67.00 65.00 65.83 135.80 131.70 134.34
415.50 403.50 410.44 227.50 217.50 224.17 67.00 64.00 65.79 136.20 131.12 134.34
415.00 405.50 410.52 227.50 221.00 224.29 67.00 65.00 66.25 136.31 131.20 134.74
416.50 405.50 411.00 228.00 221.00 224.13 67.00 65.00 66.17 136.90 131.90 134.31
41550 406.50 411.54 227.50 221.00 223.85 67.00 65.00 65.96 137.50 131.90 134.87

418.50 230.00 67.00 137.90
403.50 217.50 64.00 129.88

Source: TD, BPC

Graph: Daily maximum, minimum and average Voltage for the month of December, 2019
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Annexure-V
Eastern Grid Outages
October, 2019
132/33/11kV, Kilikhar substation
- Time of | Duration Load .
T f N f Lo E I f
Date of Ime 0 Date of Fault of before Name of Feeders ame ot Relay indication xact ocat_|on °
SI. No o Outage . X Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) (hh:mm) (MW)
1 12.10.19 14:24 12.10.19 14:40 16 4.17 132kV Kurichu I/C All O/G fdrs Nill Tingtibi Grid fail Grid fail at Tingtibi end.
132/33/11kV, Kanglung substation
. Time of | Duration Load .
Date of ime o Date of Fault of before Name of Feeders Name of . Relay indication Bxact Iocat_lon of
Sl. No o Qutage o . Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared | Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) (hh:mm) (MW) y ’
1 12.10.2019 14:24 12.10.2019 14:40 0:16 2.68 132kV 1/C All Feeders Nill Tingtibi end Grid fail Grid fail from Tingtibi to Ngalam
132/33/11kV, Nangkhor substation
. Time of | Duration Load .
Date of Time of Date of Fault of before Name of Feeders Nar_ne of . Relay indication Exact Iocat'lon of
SI. No o Outage o . Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) | (hh:mm) | (Mw) Y Y
1 | 12102019 | 1424hrs | 12102019 | 1440 hrs 16 -0.82 Main Grid All Feeders - Tintibi Substation Grid fail Supply ;?Li‘:a:g:‘ Tintibi
Start @ AB, tripped
@ ABC,TOC
2 | 12102019 | 1429hrs | 12102019 | 1441hws 12 -0.82 132:1\/&';'&'2%'1‘0" All Feeders start, SOTF Nangko:;r']:ga”g'am Tripped on fault
gang TORAR lockout
short>,50.18Hz,
Start @ AB, tripped
@ ABC,TOC
3 | 12102019 | 1429nrs | 12102019 | 15:12hrs 43 60.66 132';!()’;‘%??"”" All Feeders start SOTF Na"gkorlg:éga”g'am Tripped on fault
g TOR.AR lockout
short>50.18Hz
132/33/11kV, Deothang substation
. Time of | Duration Load .
Date of Time of Date of Fault of before Name of Feeders Nar_ne of . Relay indication Exact Iocat'lon of
SI. No o Outage . . Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) | (hh:mm) | (Mw) Y Y
132kV | . e
1| 12102019 | 1421 12.10.2019 15:14 53 -50.8 32KV Incomer Deothang Sis Nill Grid fail
Nangkor fdr
Deothang to Motongia . e
2 12.10.2019 1421 12.10.2019 15:14 53 57.64 132kV Motonga fdr line Nill Grid fail
132/33/11kV, Nganglam substation
. Time of | Duration Load .
Date of Time of Date of Fault of before Name of Feeders Name of . Relay indication Exact Iocat_lon of
SI. No o Outage . X Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared | Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) (hh:mm) (MW)
1 | 12102019 | 1427 12.10.2019 14:38 1 244 | LBV Nangkhor- |\ hor-Nganglam Grid fail Nangkhor-
Nganglam Nganglam line
132kV, Motanga substation
. Time of | Duration Load .
Date of Time of Date of Fault of before Name of Feeders Name of . Relay indication Exact Iocat.lon of
SI. No S Outage . X Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared | Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) (hh:mm) (MW)
1 12.10.2019 1422 12.10.2019 15:14 52 57.7 132kV Deothang Fdr All Feeders Nill Grid fail
220/132/33kV, Jigmeling substation
Time of | Date of | Timeof | Duration Load Name of Exact location of
Date of o Fault of before Name of Feeders . . Relay indication and fault (Line
SI. No S Outage |[Normalizati X Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared | Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW) n)
1 | 7102019 | 1941 |07.102019 | 2007 2 136710 | 400kv MHEP Line1 | 400KV MHEPLine land| gy o iher 86.1 & 86.2 optd. Distance | - main 1=30.%km
MHEP Generation relay 1 and distance relay 2 main 2= 31km
. . 86.1 & 86.2 optd. Distance .
2 7.10.2019 19:41 08.10.2019 19:33 52 135.990 400kV MHEP Line 2 400kV MHEP Line 2 Bad weather . Not available
relay 1 and distance relay 2
3 | 810209 | 149 | 8102019 | 1933 45 133.800 | 400KV MHEP Line2 | 400KV MHEP Line2 | CorthFautonR&Y | Distance relkymainland |\ G ooomony
phase main 2 optd. DT trip
4 | 8102019 | 149 | 8102019 | 1933 45 266.880 | 400KV Alipurduar CKT.1| 400KV Alipurduar Ck.1 | Corth FaUltonR&Y | Distance rely main 1and |\ G oooery
phase main 2 optd. DT trip
5 |3L102019| 1545 |31102019 | 1620 35 120710 | 400KV MHEP Line 2 | 400KV MHEP Line 2 Over current Distace relay main1and | Main1=59.lkm
main 2. main2= 58.2km
220/66/33kV, Dhajay substation
Time of Date of Time of | Duration Load Name of Exact location of
Date of R Fault of before Name of Feeders - - Relay indication and fault (Line
Sl. No e Outage |[Normalizati R Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW) n)
No tripping
132/66/33/11kV, Gelephu substation
Time of | Date of | Timeof | Duration Load Name of Exact location of
Date of L Fault of before Name of Feeders . . Relay indication and fault (Line
SI. No S Outage |[Normalizati X Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared | Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW) n)
No Tripping

24 |Page




132/33/11kV, Tingtibi substation
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Time of Date of Time of | Duration Load Name of Exact location of
Date of - Fault of before Name of Feeders X . Relay indication and fault (Line
Sl. No e Outage [Normalizati R Substations/Line Reason of Fault X . Remarks
Tripping (Hrs) on cleared Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW)
Over current Relay:Start
phase ABC,Trip
; . 132kV Tingtibi-Nanglam | 132kV Tingtibi-Nanglam phase:B,0O/C trip > 11A- 132kV Tingtibi-
1 10/12/2019 | 14:22 Hrs | 10/12/2019 | 14:29Hrs 5.220 Far. Far. Over current 305.2,1B-331.4A.1C-307.6 Nanglam Fa.
A.IN Measured:7.640,IN
derived:7.565A.
132/33kV, Yurmoo substation
Time of Date of Time of | Duration Load Name of Exact location of
Date of . Fault of before Name of Feeders - ; Relay indication and fault (Line
SI. No L Outage [Normalizati . Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared Qutages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW)
No Tripping
November, 2019
132/33/11kV, Kilikhar substation
. Time of | Duration Load .
Date of Time of Date of Fault of before Name of Feeders Name of . Relay indication Exact Iocat'lon of
SI. No o Outage L . Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) | (hh:mm) | (MwW) Y g
1 12.11.19 14:24 12.11.19 1440 0:16 4.17 132kV Kurichu I/C |All O/G fdrs NA Nill Tingtibi Grid fail at Tingtibi end.
132/33/11kV, Kanglung substation
. Time of | Duration Load .
Date of Time of Date of Fault of before Name of Feeders Name of . Relay indication Exact Iocat'lon of
SI. No . Outage o . Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) | (hhzmm) | (Mw) y 9
1 12.11.2019 14:24 12.11.2019 14:40 0:16 2.68 132kV 1/C All Feeders Tripped on Fault Nill Tingtibi end Grid fail from Tingtibi to Ngalam
132/33/11kV, Nangkhor substation
. Time of | Duration Load .
Date of Time of Date of Fault of before Name of Feeders Name of . Relay indication Exact Iocat'lon of
SI. No S Outage L . Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) (hh:mm) (MW)
L . o . Supply failed from Tintibi
1 12.11.2019 | 14:24 hrs 12.11.2019 14:40 hrs 0:16 -0.82 Main Grid All Feeders Tripped on fault - Tintibi Substation Substation
Start @ AB, tripped
@ ABC,TOC
2 | 12112019 | 1429hrs | 12112019 | 144ihrs | 012 -0.82 132:;\/;;'5’1'2%0“ All Feeders Tripped on fault start SOTF Na”gkor"'r::ga”g'am
gang TOR,AR lockout
short>,50.18Hz
Start @ AB, tripped
@ ABC,TOC
3 | 12112019 | 1429hes | 12112019 | 1502hes | 043 goes | 132KV Nandkor- o ders Tripped on fault start SOTF Nangkor-Nganglam
Deothang line
TOR,AR lockout
short>,50.18Hz
132/33/11kV, Deothang substation
. Time of | Duration Load .
Date of Time of Date of Fault of before Name of Feeders Name of . Relay indication Exact Iocat_lon of
Sl. No . Outage A ; Substations/Line Reason of Fault - fault (Line Remarks
Tripping (Hrs) Normalization | cleared | Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) | (hhimm) | (Mw) Y Y
139KV Incomer Grid failed from Tingtibi S/s and at
1 12.11.2019 14:21 12.11.2019 15:14 053 -59.8 Nanakor fdr Deothang S/s Tripped on fault Nill Tingtibi end our end all breaker are in normal
9 condition.
Deothand to Motonaia Grid failed from Tingtibi S/s and
2 12.11.2019 1421 12.11.2019 15:14 053 57.64 132kV Motonga fdr line g d Tripped on fault Nill Tingtibi end at our end all breaker are in
normal condition.
132/33/11kV, Nganglam substation
. Time of | Duration Load .
Date of Time of Date of Fault of before Name of Feeders Nar_ne of . Relay indication Exact Iocat_lon of
SI. No S Outage . . Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) (hh:mm) (MW)
. ) _ 132kV Nangkhor- . Nangkhor-Nganglam | Tripped Value; 1A-69.34A 1B-
1 12.11.2019 14:27 12.11.2019 14:38 0:11 2.44 Nganglam Nangkhor-Nganglam Tripped on fault 860opted. line 98.04A I1C-156.
132kV, Motanga substation
. Time of | Duration Load .
Date of Time of Date of Fault of before Name of Feeders Name of . Relay indication Exact Iocat.lon of
Sl. No . Outage o ; Substations/Line Reason of Fault ) fault (Line Remarks
Tripping (Hrs) Normalization | cleared | Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) (hh:mm) (MW)
1 12.11.2019 14:22 12.11.2019 15:14 0:52 57.7 132kV Deothang Fdr |All Feeders Tripped on fault Nill Tingtibi end Grid failed from Tingtibi end.
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220/132/33kV, Jigmeling substation
Time of Date of Time of | Duration Load Name of Exact location of
Date of - Fault of before Name of Feeders - - Relay indication and fault (Line
Sl. No e Outage |[Normalizati X Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW) n)
’ ' . . . . Mainl: R,Y &Bph Trip
1 28.11.2019 | 10:22hrs | 28.11.2019 10:35hrs 13 79.260 | Jigmeling-MHPA Line-1 Line segment Main-2: RY &Bph Trip
2 | 28112019 | 1022hrs | 28.11.2019 | 1151hrs 2 -79.450 | Jigmeling-MHPA Line-2 Line segment m:;-lz::RFg:(inghTan?p
3 28.11.2019 | 10:22hrs | 28.11.2019 | 12:25hrs 3 78.540 Jigmeling-Alipur Line 1 Line segment Over Voltage Mainl: Yph Overtage
4 Mainl: R,Y &Bph Trip
13.11.2019 | 14:34hrs [13.11.2019 |15:12hrs 38 -17.47 Jigmeling-Tsirang Jigmling-Tsirang Line 3Phase Fault Main-2: Relay General trip
) . Mainl: R,Y &Bph Trip
° 13112019 | 1434 frs | 13.11.2019 | 14530rs 19 8.280 Jigmeling-Tingtibi Tingtibi Substation 3Phase Fault Main-2: Relay General trip
6 Mainl: R,Y &Bph Trip
13.11.2019 | 14:34hrs [13.11.2019 |15:15hrs 41 0.71 Jigmeling-Dagapela Dagapela Substation 3Phase Fault Main-2: Relay General trip
7 Mainl: R,Y &Bph Trip
13.11.2019 | 15:58hrs |13.11.2019 |16:19hrs 21 -87.59 Jigmeling-Tsirang Jigmling-Tsirang Line 3Phase Fault Main-2: Relay General trip
8 Mainl: R,Y &Bph Trip
13.11.2019 | 15:58hrs |13.11.2019 |16:19hrs 21 0.99 Jigmeling-Dagapela Dagapela Substation 3Phase Fault Main-2: Relay General trip
Mainl: R,Y &Bph Trip -
® | 13112010 | 1558ns [13.11.2019 |1048hs |50 1531 | jigmeling-Tingtivi Tingtibi Substation 3Phase Fault Main-2: Relay General trip | 0 1= 27-8km
220/66/33kV, Dhajay substation
Time of Date of Time of | Duration Load Name of Exact location of
Date of . Fault of before Name of Feeders . . Relay indication and fault (Line
SI. No o Outage |Normalizati X Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW) n)
1 13.11.2019 | 14:34hrs | 13.11.2019 | 15:03hrs 29 17.5| 220kV TSIE:S_J igmeling Dhajay Subsation Over Voltage Line segnment
2 13.11.2019 | 14:34hrs | 13.11.2019 | 15:03hrs 29 37.4| 220kV Tsirang-DHPC Dhajay Subsation .
Line Over Voltage Line segnment
3 13.11.2019 | 1558h 13.11.2019 16:17h 19 87.4( 220kV Tsi -Ji li Dhajay Subsati .
s s SIE;S ameiing Ay Stibsation Over Voltage Line segnment
4 13.11.2019 | 1558hrs | 13.11.2019 | 16:15hrs 17 61.9] 220kV Tsirang-DHPC Dhajay Subsation .
Line Over Voltage Line segnment
132/66/33/11kV, Gelephu substation
Time of Date of Time of | Duration Load Name of Exact location of
Date of - Fault of before Name of Feeders . . Relay indication and fault (Line
SI. No S Outage |[Normalizati . Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared | Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW) n)
No tripping
132/33/11kV, Tingtibi substation
Time of Date of Time of | Duration Load Name of Exact location of
Date of N Fault of before Name of Feeders - - Relay indication and fault (Line
SI. No S Outage |Normalizati X Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW) n)
! . 132kV Tingtibi-Nanglam | 132kV Tingtibi-Nanglam Over current Relay:Start 132kV Tingtibi-
1 11/13/2019 | 1557 Hrs | 11/13/2019 | 16:04Hrs 7 54.000 Far. Fdr. Over current phase ABC,Trip phase B Nanglam Fe.
132/33kV, Yurmoo substation
Time of Date of Time of | Duration Load Name of Exact location of
Date of . Fault of before Name of Feeders ; . Relay indication and fault (Line
SI. No L Outage [Normalizati . Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared | Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW) n)
No tripping
December, 2019
132/33/11kV, Kilikhar substation
. Time of | Duration Load .
Date of Time of Date of Fault of before Name of Feeders Nar_ne of . Relay indication Exact Iocat'lon of
SI. No o Outage L . Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared | Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) (hh:mm) (MW)
1 | 17122019 | 701 17.12.2019 726 25 7.9 132::]\0/0‘::6:':“” All O/G feeder Tripped on fault | 86 relay opperated Kurichu Tripped on fault
2 30.12.2019 2141 30.12.2019 22:15 34 4.39 132kV Corlung fdr | Corlung & kanglung s/s | Tripped on fault | 86 relay opperated corlung Tripped on fault
3 30.12.2019 22:25 31.12.2019 9:22 7 4.39 132KV Corlung fdr | Corlung & kanglung s/s | Tripped on fault [ 86 relay opperated corlung Tripped on fault
132/33/11kV, Kanglung substation
. Time of | Duration Load .
Date of Time of Date of Fault of before | Name of Feeders Nar_ne of . Relay indication Exact Iocat_lon of
SI. No . Outage . . Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) | (hh:mm) | (MW) Y g
1 17.12.2019 7:.01 17.12.2019 7:25 0:24 4.98 132kV Incomer Kanglung ss incomer fail Nill Kurichu end Tripped on fault
132/33/11kV, Nangkhor substation
. Time of | Duration Load .
T f N f N E | f
Date of Ime o Date of Fault of before Name of Feeders ame ot Relay indication xact ocat_lon ©
SI. No o Outage . . Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared Qutages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) (hh:mm) (MW)
1| 08.12.2019 04:18 hrs 08.12.2019 04:25 hrs 7 8.89 Main Grid All 33kV & 11kV feeders Tripped on fault - MHEP Tripped on fault
132/33/11kV, Deothang substation
Time of Time of | Duration Load Name of Exact location of
Sl. No Dgte.of Outage Datg Of. Fault of before Name O.f Feeders Substations/Line Reason of Fault Relay mdlca'tlon fault (Line Remarks
Tripping (Hrs) Normalization | cleared Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) | (thimm) | (Mw) Y i
1 03.12.2019 6:52 03.12.2019 6:57 5 112 132/33kV SMVA All 33and 11kV Feeders| Tripped on fault O/C&E/C unknown
Transformer | & |1
2 | 10122019 | 1645 10.12.2019 1650 5 0.83 182133 5MVA 1\ 33and 11KV Feeders| B3mbo0 fall onthe | Only 86 relay StJongkhar Hig
Transformer | & |1 conductor opeted School

26 |Page




dhi company

132/33/11kV, Nganglam substation

Transmission System Performance Report

Fourth Quarterly Report-2019

. Time of | Duration Load .
Time of Name of I Exact location of
Date of Date of Fault of before Name of Feeders . . Relay indication .
SI. No . Outage - 5 Substations/Line Reason of Fault A fault (Line Remarks
Tripping (Hrs) Normalization | cleared Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) (hh:mm) (MW)
1 31.12.2019 14:41 31.12.2019 14:44 3 0.378 SMVASJ;;( RV 5MVA Tr-I( HV side) | Conductor snapped EF 33kV Druk GYP Fdr
2 31.12.2019 14:41 31.12.2019 18:02 21 0.231 SMV':;;”( Lv 5MVA Tr-1I( LV side) | Conductor snapped EF 33kV Druk GYP Fdr
132kV, Motanga substation
. Time of | Duration Load .
Date of Time of Date of Fault of before Name of Feeders Name of . Relay indication Exact Iocat'lon of
SI. No S Outage L . Substations/Line Reason of Fault . fault (Line Remarks
Tripping (Hrs) Normalization | cleared | Outages | Outage Tripped affected by fault and operation segment/substation)
(Hrs) | (hhmm) | (MW) Y 9
No Tripping
220/132/33kV, Jigmeling substation
Time of Date of Time of | Duration Load Name of Exact location of
Date of o Fault of before Name of Feeders ] . Relay indication and fault (Line
SI. No o Outage |[Normalizati X Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared | Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW) n)
1 | 5/12/2019 | 1657hrs | 5/12/2019 | 1834hrs | 37 MHPA Line-l1 | MIHPALINe & Jigmeling | o \/ojage  [Mainl & Main-lIR, Y, Bph |
SS pick up Line Segment
220/66/33kV, Dhajay substation
Time of Date of Time of | Duration Load Name of Exact location of
Date of — Fault of before Name of Feeders ] . Relay indication and fault (Line
Sl. No e Outage [Normalizati X Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW) n)
No tripping
132/66/33/11kV, Gelephu substation
Time of | Date of | Timeof | Duration Load Name of Exact location of
Date of L Fault of before Name of Feeders - . Relay indication and fault (Line
SI. No S Outage [Normalizati . Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared | Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW) n)
No tripping
132/33/11kV, Tingtibi substation
Time of Date of Time of | Duration Load Name of Exact location of
Date of . Fault of before Name of Feeders ) . Relay indication and fault (Line
SI. No o Outage |Normalizati X Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW) n)
1 1 12/8/2019 | 04:15 Hrs | 12/8/2019 | 15:11Hrs 56 4.000 132kV Grid Fail 132kV Grid Fail - - 132kV Gird
132/33kV, Yurmoo substation
Time of Date of Time of | Duration Load Name of Exact location of
Date of o Fault of before Name of Feeders ] . Relay indication and fault (Line
SI. No o Outage |[Normalizati X Substations/Line Reason of Fault . . Remarks
Tripping (Hrs) on cleared | Outages | Outage Tripped affected by fault operation segment/substatio
(Hrs) (hh:mm) (MW) n)

No Tripping
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Annexure-VI

. Duration Load .
) Time of Name of Name of Exact location of
Date of Time of Date of of before . . . Reason of I . .
SI. No o . Fault Feeders/Equipment | Substations/Line Relay indication and operation fault (Line Remarks
Tripping Outage | Normalization leared Outages | Outage Tripoed fiected by fault Fault ment/substation)
cleare (hh:mm) MwW) ppe affected by fau segment/substatio
1 14.10.2019 6:01 14.10.2019 6:18 17 13 200MVA ICT 200MVA ICT Tripped 67(H.V), O/C Optd.
. ’ 220kV Malbase - 220kV Malbase - . Distance start,Distance Trip A,B,C.Zone 1 Trip, fault loop=L1-
2 | 14102019 1 601 14.10.2019 621 2 s Chhukha Feeder | Chhukha Feeder | P9 |iL3=456.4. L2 Distance=13.68km
220/66/11kV Singhigaon substation
Date of Ti r Date of Time of Duraftlon bL?:d Name of Name of R £ Exact location of
Sl. No ate o ime 0 ate of Fault 0 CTOTe | Feede rs/Equipment | Substations/Line easono Relay indication and operation fault (Line Remarks
Tripping Outage | Normalization cleared Outages | Outage Tripped affected by fault Fault segment/substation)
(hh:mm) | (Mw) pp Y i
Relay general trip, time overcurrent trip, IEp Trip.
Trip Values:
1 04.10.2019 1453 04.10.2019 15.02 9 - 66kv Bus Coupler 66kv Bus Coupler Tripped IL1 = 0.44kA
IL2 = 0.34A
1L3 = 0.29kA
Relay general trip, Directional time overcurrent
trip, IEp directional Trip.
; . 66kV Bhutan Concast 66kV Bhutan . Trip Values:
2 04.10.2019 14:53 04.10.2019 15.03 10 25 Feeder Concast Feeder Tripped IL1 = 0.06kA
1L2 = 0.10kA
1L3 = 0.14kA
66/33/11kV Phuentsholing substation
Time of Time of | Duration Load Name of Exact location of
Date of Date of Fault of before Name of Feeders ; . Reason of I . .
Sl. No o Outage . X Substations/Line Relay indication and operation fault (Line Remarks
Tripping (Hrs) Normalization | cleared | Outages | Outage Tripped affected by fault Fault segment/substation)
(Hrs) (hh:mm) (MW)
1 | 07102019 | 1740 07.10.2019 1754 14 667 | 66KV Chukha-Pling Gskvszl'ggfed” Tripped 186,86 Substation
§ . . 66KV Pling-Gomtu 1A-280.2A, I1B-280.7A, I1C-25.94, VAB-52.1kV, .
2 14.10.2019 6:03 14.10.2019 6:20 17 2.37 66KV Pling-Gomtu fdr for Overcurrent \VBC-62.70kV, VCA-59.08kV, 86 & 186. Line
66/33/11kV Gomtu substation
Date of Time of Date of Time of Dur::lon blgtf)(?:je Name of Name of Reason of Exact location of
Sl. No o ' . Fault Feeders/Equipment | Substations/Line Relay indication and operation fault (Line Remarks
Tripping Outage | Normalization Outages | Outage . Fault .
cleared (hh-mrm) (MW Tripped affected by fault segment/substation)
1 14.10.2019 06:03 14.10.2019 06:20 17 1.27 66KV Pling feeder Nil Over current 51 IDMT O/C Line segment
220/66/33kV Dhamdum substation
. Duration Load .
. Time of Name of Name of Exact location of
D f T f D f R’ R . R f o . .
SI. No _ate .O ime o atg 0 . Fault of before Feeders/Equipment | Substations/Line easono Relay indication and operation fault (Line Remarks
Tripping Outage | Normalization | d Outages | Outage Trioned fiected by fault Fault tsubstati
cleare (hh-rm) MV rippe affected by fau segment/substation)
No Tripping
66/33/11kV Gedu substation
Time of Time of | Duration Load Name of Exact location of
Date of Date of Fault of before Name of Feeders ; . Reason of R . .
Sl. No S Outage . X Substations/Line Relay indication and operation fault (Line Remarks
Tripping (Hrs) Normalization | cleared | Outages | Outage Tripped affected by fault Fault segment/substation)
(Hrs) (hh:mm) (MW)
1. Distance protection relay. 2.Master tripping
. ’ 66kV Chukha-P/ling Whole Gedu | Tripped from relay 86.  3.General Zone-1. 4.PU .
1 07.10.2019 17:38 07.10.2019 17553 15 2.420 fdr. blackout. Chukha. time-82ms. 5.Trip time-0ms. Line segment
6.Distance-18.3km. 7.EF-pickup.
2 | 10102019 | 719 10.10.2019 7:20 1 0340 |EMVA G633V 33KV Gurungdara Differential relay and tripping relay 86. Line segment
transfomer feeder-1
66/33/11kV Lobeysa substation
Date of | Time of Date .Of . Time of | Duration of Load before Name O.f Narpe of . o . Exact location of fault (Line
SI. No Triopin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault g
No tripping
220/66/11kV Semtokha substation
Date of | Time of Date _Of . Time of | Duration of Load before Name O_f Nar_ne of . Lo . Exact location of fault (Line
SI. No Triopin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault 9
No Tripping
66/33/11kV Dechenchholing substation
Date of | Time of Date _Of . Time of | Duration of Load before Name O_f N"’“_“e of . s . Exact location of fault (Line
SI. No Trippin Outage Normalizati Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault g
No Tripping
66/33KkV Olakha substation
Date of | Time of Date .Of . Time of | Duration of Load before Name O_f Name of . Lo . Exact location of fault (Line
SI. No Triooin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pRing 9 on cleared (hh:mm) 9 t Tripped affected by fault g
No Tripping
66/33/11kV Jemina substation
. Date of | Ti f | Durati f N f N f . .
Date of | Time of ate or Ime uration o Load before ame of ame ot o . Exact location of fault (Line
SI. No Triopin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping g on cleared (hh:mm) g t Tripped affected by fault g

No Tripping
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. Date of Time of | Duration of Name of Name of . .
Date of | Time of . Load before . . . Lo . Exact location of fault (Line
SI. No Triooin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault Y
No Tripping
66/33/11KV Paro substation
Date of | Time of Date .Of . Time of | Duration of Load before Name OT Name of . S . Exact location of fault (Line
SI. No Triooin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault Y
No Tripping
66/11kV Haa substation
Date of | Time of Date _Of . Time of | Duration of Load before Name O_f Nar_ne of . N . Exact location of fault (Line
SI. No Triopin Outage Normalizati Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault Y
1 04.10.2019 |  16:00 04:10.2 16:03 3minutes -1.25 66KV Incomer All feeders Unknown Nil Chumdo switching station.
2 26.10.2019 1120 26.10.2019 1140 20minutes -1.71 66KV Incomer All feeders Unknown Nil Chumdo switching station.
3 28.10.2019 9:54 28.10.2019 10:02 8minutes -1.9 66KV Incomer All feeders Grid fail Nil Chhukha power house
66/33kV Watsa substation
Date of | Time of Date _Of . Time of | Duration of Load before Name O_f Nar_ne of . Lo . Exact location of fault (Line
SI. No Triopin Outage Normalizati Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault Y
1| 10/28/2010(953hrs | 10/28/2019|9:59hrs  |6min 350MW 66KV Incommer Feeder 1and 11 |00KY Incommer fail 166KV incommer fail from chukha 66KV incommer fail from chukha
from chukha end end end
November, 2019
400/220/66/11kV Malbase substation
. Duration Load .
. Time of Name of Name of Exact location of
SI. No Dfite .Of Time of Datg Of. Fault of before Feeders/Equipment | Substations/Line Reason of Relay indication and operation fault (Line Remarks
Tripping Outage | Normalization cleared Outages | Outage Trinved affected by fault Fault cgment/substation
(hh:mm) MW) ipp y faul seg substation)
No Tripping
220/66/11kV Singhigaon substation
Date of Time of Date of Time of Dursftlon bI:fJ::'je Name of Name of Reason of Exact location of
SI. No S . Fault Feeders/Equipment | Substations/Line Relay indication and operation fault (Line Remarks
Tripping Outage | Normalization cleared Outages | Outage Tripped affected by fault Fault segment/substation)
(h:mm) | (Mw) PP Y 9
No Tripping
66/33/11kV Phuentsholing substation
. Time of | Duration Load ;
Date of Time of Date of Fault of before Name of Feeders Name of . Reason of P : Exact Iocat_lon of
SI. No o Outage . X Substations/Line Relay indication and operation fault (Line Remarks
Tripping (Hrs) Normalization | cleared | Outages [ Outage Tripped affected by fault Fault segment/substation)
(Hrs) (hh:mm) (MW)
No Tripping
66/33/11kV Gomtu substation
Date of Ti r Date of Time of Duraftlon bL?:d Name of Name of R f Exact location of
SI. No ate o ime 0 ate of Fault 0 0T | Feede rs/Equipment | Substations/Line easono Relay indication and operation fault (Line Remarks
Tripping Outage | Normalization cleared Outages | Outage Trioped affected by fault Fault segment/substation)
(hh:mm) | (Mw i 4 g
No Tripping
220/66/33kV Dhamdum substation
. Duration Load .
. Time of Name of Name of Exact location of
D f T f D f R . . R f o . .
SI. No gte 90 Ime o ate_ o Fault of before Feeders/Equipment | Substations/Line easono Relay indication and operation fault (Line Remarks
Tripping Outage | Normalization cleared Outages | Outage Tripped affected by fault Fault segment/substation)
(hh:mm) | (Mw) PP y 9
No Tripping
66/33/11kV Gedu substation
Time of Time of | Duration Load Name of Exact location of
Date of Date of Fault of before Name of Feeders } . Reason of T . .
Sl. No S Outage . X Substations/Line Relay indication and operation fault (Line Remarks
Tripping (Hrs) Normalization | cleared | Outages | Outage Tripped affected by fault Fault segment/substation)
(Hrs) (hh:mm) (MW)
1 09.11.2019 10:15 09.11.2019 10:20 5 0.640 GMV':_S_?/MI(V
2 09.11.2019 10:15 09.11.2019 10:20 5 0.640 GMV'E“I_f?II 1ikv
66/33/11kV Lobeysa substation
Date of | Time of Date .Of . Time of | Duration of Load before Name O.f Nar_ne of . I . Exact location of fault (Line
SI. No Trippin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault g
No tripping
220/66/11KV Semtokha substation
Date of | Time of Date .Of . Time of | Duration of Load before Name o.f Name of . o . Exact location of fault (Line
SI. No Triooin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault ¢
No Tripping
66/33/11KV Dechenchholing substation
. Date of Time of [ Duration of Name of Name of . .
Date of | T f - Load befo ] . . R . Exact locati f fault (L
SI. No Tr? ei?\ OISIZ Z Normalizati| Fault Outages OL?t?l o tzMrV\e,) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation xage ?ri:r:flgu%staliioﬁ) ine Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault 9
No Tripping
66/33kV Olakha substation
Date of | Time of Date _Of . Time of | Duration of Load before Name O.f Nar_ne of . o . Exact location of fault (Line
SI. No Triopin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault i
. Differential Protection
1 | wavzo1e | 1433 | 1w11/2019 | 1436 3 6.60 BO/S3KV2OMVA | AIISSKVoutgoing | e e\ rrent and Earth
Transformer | feeder .
fault protection
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66/33/11kV Jemina substation

Transmission System Performance Report

Fourth Quarterly Report-2019

. Date of Time of | Duration of Name of Name of . .
Date of | Time of . Load before . . . o . Exact location of fault (Line
SI. No Triopin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping g on cleared (hh:mm) 9 t Tripped affected by fault g
No Tripping
66KV Chumdo switching station
Date of | Time of Date _Of . Time of | Duration of Load before Name O_f Nar_ne of . Lo . Exact location of fault (Line
SI. No Triooin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault 9
1 1420hrs 1425hrs 5min
10.11.2019 10.11.2019 2.05MW .
2 1429hrs 1459hrs 30min C.B open, Main I1 optd
3 1429hrs 1434hrs 5min
- 66KV O/G Pangbasa . . .
4 16.11.2019 1447hrs 16.11.2019 1520hrs 33m|n 1.9AMW Feeder Pangbasa Substation |  Transient Fault Chumdo substation
5 1544hrs 1550hrs 6min
- O/ConR,Y,B
6 1817hrs 1833hrs 16min 3.07MW
7 19.11.2019 | 1806hrs | 19.11.2019 | 1823hrs 17min 3.2TMW
66/33/11KV Paro substation
Date of | Time of Date .Of . Time of | Duration of Load before Name O_f Name of . s . Exact location of fault (Line
SI. No Triooin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared | (hh:mm) 9 t Tripped affected by fault 9
No Tripping
66/11kV Haa substation
Date of | Time of Date .Of . Time of | Duration of Load before Name OT Name of . S . Exact location of fault (Line
SI. No Triooin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault Y
1 19.11.2019 | 1756 | 19.11.2019 18:00 4minutes -1.54 66KV Incomer All feeders Unknown 0O/C Chumdo switching station.
2 19.11.2019 | 18:06 | 19.11.2019 18:23 17minutes -2.75 66KV Incomer All feeders Unknown O/C in R&BJ Chumdo switching station.
66/33kV Watsa substation
Date of | Time of Date .Of . Time of | Duration of Load before Name OT Name of ) Lo . Exact location of fault (Line
SI. No Triooin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault g
1 | wivzo19 |140ths | 1102019 [1407hrs  [6min 350MW 66KV SF breaker Feederfangn  |OVerCurrentand Eath \Over current & earth faultrelay ooy ica and pamehu
Fault (Rand Y phase) |operated
2 | 26112019 [1305hrs | 26712019 [13:08hrs  [3min 300MW 66KV SF breaker Feederland  |OVerCurrentand Earth jOver current & earth faultrefay oo | etiha
Fault operated
December, 2019
400/220/66/11kV Malbase substation
. Duration Load ;
’ Time of Name of Name of Exact location of
Sl. No Dgte .Of Time of Date_ Of. Fault of before Feeders/Equipment | Substations/Line Reason of Relay indication and operation fault (Line Remarks
Tripping Outage | Normalization cleared Outages | Outage Triooed affected by fault Fault seament/substation
(hh:mm) | (Mw) PP Y fau Y ubstation)
No Tripping
220/66/11kV Singhigaon substation
Date of Time of Date of Time of Dur:ftlon bI;cf):rde Name of Name of Reason of Exact location of
SI. No S . Fault Feeders/Equipment | Substations/Line Relay indication and operation fault (Line Remarks
Tripping Outage | Normalization cleared Outages | Outage Tripped affected by fault Fault segment/substation)
(h:mm) | (Mw) PP Y 9
No Tripping
66/33/11kV Phuentsholing substation
Time of Time of | Duration Load Name of Exact location of
Date of Date of Fault of before Name of Feeders - . Reason of I . X
Sl. No o Outage . X Substations/Line Relay indication and operation fault (Line Remarks
Tripping (Hrs) Normalization | cleared | Outages | Outage Tripped affected by fault Fault segment/substation)
(Hrs) (hh:mm) (MW)
10MVA Trf
1 11.12.2019 2129 11.12.2019 21:32 2.51 LOMVA Trf (66/33kV) (66/33kV) Overcurrent (50 RY&B phase, 86 Line
Votlamps
Votlamps
2 11.12.2019 23.09 11.12.2019 2314 1.96 \1/00’\I/I|;:npp\)s-rrf (66/33KkV) All 33kV feeders. [ Overcurrent |51 RY&B phase, 86 Line
66/33/11kV Gomtu substation
Date of Time of Date of Time of Dur:ftlon bI;(f]:rt:e Name of Name of Reason of Exact location of
Sl. No S . Fault Feeders/Equipment | Substations/Line Relay indication and operation fault (Line Remarks
Tripping Outage | Normalization cleared Outages | Outage Tripped affected by fault Fault segment/substation)
(hh:mm) | M PP Y g
No Tripping
220/66/33kV Dhamdum substation
. Duration Load .
) Time of Name of Name of Exact location of
SI. No D_ate .Of Time of Datg Of. Fault of before Feeders/Equipment | Substations/Line Reason of Relay indication and operation fault (Line Remarks
Tripping Outage | Normalization | d Outages | Outage Trioned ffected by fault Fault t/s ubs tati
cleare (hh-rarm (MWA rippe affected by fau segment/substation)
No Tripping
66/33/11kV Gedu substation
. Time of | Duration Load .
Date of Time of Date of Fault of before Name of Feeders Nar_ne of . Reason of I . Exact Iocapon of
Sl. No o Outage . L Substations/Line Relay indication and operation fault (Line Remarks
Tripping (Hrs) Normalization | cleared | Outages | Outage Tripped affected by fault Fault segment/substation)
(Hrs) (hh:mm) (MW)
No Tripping
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dhi company

66/33/11KV Lobeysa substation

Transmission System Performance Report

Fourth Quarterly Report-2019

Date of | Time of Date of | Time of | Duration of Load before Name of Name of Exact location of fault (Line
SI. No Trippin Outage Normalizati| Fault Outages Outage (MW) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation segment/substation) Remarks
pping g on cleared (hh:mm) g t Tripped affected by fault g
No tripping
220/66/11kV Semtokha substation
. Date of | Time of |Duration of Name of Name of . .
SI. No T??teizf —QSIZ Zf Normalizati Fault Outages OLLizd:)(zfl\!/l):/?/) Feeders/Equipmen| Substations/Line Reason of Fault |Relay indication and operation Exa;:; Iﬁ:ﬂgguﬁsﬁi:;g—me Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault g
No Tripping
66/33/11kV Dechenchholing substation
. Date of Time of [ Duration of Name of Name of . .
SI. No TDr?teizf —(I—)IU:Z [:: Normalizati| Fault Outages OLLizd:Jif,\;:;,) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation Exa;:; Ic:g:zz:ufsité:gg)'me Remarks
pRing 9 on cleared (hh:mm) 9 t Tripped affected by fault i
No Tripping
66/33KkV Olakha substation
- Date of | Time of |Duration of Name of Name of . .
SI. No TE:?teiaf -QLTZ Zf Normalizati| Fault Outages OLL?tzdeb(zfl\;:;/) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation Exasc; I?-;::;I;Zu‘gsftj::;g)_me Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault Y
No Tripping
66/33/11KV Jemina substation
. Date of | Time of |Duration of Name of Name of . .
SI. No TDr?teizf 8322 c;f Normalizati| Fault Outages O";T:i:\;::,) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation Exa;:g Iﬁ:ﬂggu(gszl::;r(:)‘me Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault g
No Tripping
66kV Chumdo switching station
- Date of | Time of | Duration of Name of Name of . .
SI. No TI?,iateizf —(I—)ILT:Z Zf Normalizati| Fault Outages OLLizd:)il{;:;/) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation Exa;:; Iﬁ:ﬂgzu(gsii:;%me Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault g
1 1325hrs 1337hrs 12min 2.82MW
2 04.12.2019 1437hrs 04.12.2019 1447hrs 10min  |0.66MW BoKv c'):ﬁ dF;e:ngbasa Pangbasa Substation |  Transient Fault C.B open, Main Il optd, O/C Chumdo substation
3 10.12.2019 | 1517hrs | 10.12.2019 | 1524hrs 7min 2.6MW
4 1350hrs 1400hrs 10min 2.36MW O/C on B phase
5 22.12.2019 | 1437hrs | 22.12.2019 | 1450hrs 13min 2.22MW 66KV O/G Pangbasa Pangbasa Substation |  Transient Fault Chumdo substation
- Feeder O/ConY & B phase
6 1539hrs 1550hrs 11min 2.29MW
66/33/11KV Paro substation
- Date of | Time of | Duration of Name of Name of . .
SI. No TDriateizf —(I—)ILT:Z Zf Normalizati| Fault Outages OLLizd:Jif,\;:;,) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation Exa;:; Ic:g:zz:uﬂszté:;s)'me Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault i
No Tripping
66/11kV Haa substation
) Date of | Time of |Duration of Name of Name of . .
SI. No le?tei?‘f -QLTZ Zf Normalizati| Fault Outages OLL?tzd:)(zfl\;:;/) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation Exasc; I‘x:ﬂ;gu(gsftj::;g)'me Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault Y
1 04.12.2019 | 1301 | 04.12.2019 13:18 17minutes -1.97 66kV Incomer All feeders Unknown o/C
2 04.12.2019 | 13223 | 04.12.2019 1357 39minutes -1.97 66kV Incomer All feeders Unknown O/C
3 04.12.2019 | 14:38 | 04.12.2019 15:24 46minutes -2.2 66kV Incomer All feeders Unknown o/C
4 22.12.2019 | 1424 | 22.12.2019 14:50 26minutes -1.51 66kV Incomer All feeders Unknown o/C Chumdo switching station.
5 22122019 | 1540 | 22.12.2019 1551 11minutes -1.59 66kV Incomer All feeders Unknown O/C
66/33kV Watsa substation
. Date of Time of [ Duration of Name of Name of . .
SI. No TDriateiaf -QLT:Z Zf Normalizati| Fault Outages oLlizd:)G(}f,\;:;,) Feeders/Equipmen| Substations/Line Reason of Fault [Relay indication and operation Exa;:; Iﬁ:zzzu(gsilé:;g)_me Remarks
pping 9 on cleared (hh:mm) 9 t Tripped affected by fault i
. Over Currenton Y
1 |20/12/2019 [12:50hrs |20/12/2019 (12:58hrs  |8min .400MW 66kV SF breaker Feeder 1 and II phase Over Current relay operated Feeder Il Damchu
2 [21/12/2019 [13:05hrs |21/12/2019 ([13:08hrs  [3min .360MW 66KV SF breaker Feeder | and 11 Earth Fault Earth fault relay operated Feedre 1l chapcha
3 |21/12/2019 |[16:42hrs |21/12/2019 [16:45hrs  |3min 460MW 66KV SF breaker Feeder | and I Earth Fault Earth fault relay operated Feedre |l chapcha
4 |22/12/2019 |12:24hrs  |22/12/2019 |12:28hrs  [4min .400MW 66KV SF breaker Feeder 1 and Il [Earth fault Earth fault relay operated Feeder | Wanakha
5 [23/12/2019 [12:49hrs |23/12/2019 ([12:52hrs  [3min .189MW 66kV SF breaker Feeder 1 and Il |Earth fault Earth fault relay operated Feeder | Wanakha
6 |23/12/2019 [15:227hrs |23/12/2019 [15:30hrs  |3min .360MW 66KV SF breaker Feeder 1 and I Earth Fault Earth fault relay operated Feedre 1l chapcha
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