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1.0 INTRODUCTION

In compliance to Grid Code Regulation 2008, Clause No. 6.14.2.1, this office prepared an annual report covering the performance
of the Transmission System and details as required by the Ministry and the Authority annually for development of power system
master plan and formulation of other policy decisions, thus this report contains the performance of Transmission System for the
year 2017.

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

2.0 PERFORMANCE OF GENERATING STATIONS

21 POWER GENERATION

The maximum individual plant generation was recorded as 1,134.00MW by the Tala Hydropower Plant, followed by 368.00MW by
Chhukha Hydropower Plant.

Table: 2.1.1  Monthly maximum and minimum generation summary

SI.No| Hydropover Plant Monthly Maximum and Minimum Generation (MW) Max/Min of year
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec (MwW)

1 BHP Max 27.80 21.63 29.30 61.30 66.76 67.25 67.39 67.59 67.54 67.02 56.69 30.94 67.59

Min 4.06 8.68 13.66 2.50 9.77 4.50 26.83 13.52 17.52 42.13 457 11.74 2.50
2 CHP Max 153.00f 167.10] 180.58| 275.65 370.36 369.93 370.00 369.00 368.00 368.00 223.00f 153.30 370.36

Min 74.94 47.00 63.36 19.00 55.00 59.10 208.00 140.17 63.00 197.00f 12850( 11556 19.00
3 THP Max 330.00] 260.00f 390.00f 748.00 1,122.00 1,122.00 1,122.00 1,122.00f 1,122.00] 1,064.00] 450.00] 310.00] 1,122.00

Min 100.00f 140.00f 130.00f 140.00 230.00 250.00 910.00 935.00 697.00 420.00] 260.00] 130.00 100.00
4 KHP Max 32.65 32.42 63.01 66.27 66.10 66.00 66.00 66.00 66.00 66.00 65.55 34.17 66.27

Min 14.41 8.52 10.28 15.33 16.25 16.50 12.95 10.90 32.88 33.00 20.70 16.23 8.52
5 DHP Max 29.27 35.21 46.01 63.28 63.05 126.61 95.10 100.70 100.79 100.70 52.27 40.03 126.61

Min 10.22 7.20 14.21 10.02 10.22 15.26 5.50 1.13 40.30 48.74 31.31 23.06 1.13
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Graph: 2.1.1 Basochhu generation summary Graph: 2.1.2 Chhukha generation summary
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Graph: 2.1.5 Dagachhu generation summary

Dagachhu Generation Summary
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2.2 PLANT FACTOR

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

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

= (Total energy plant has produced over a period) / (Total energy plant would produce when operated at
full rated capacity)
Table: 2.2.1  Monthly plant factor of the hydropower plants
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SI. No Hydropower Monthly Plant Factor (%) Max/Min of year (%)
Plant Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Max Min
1 BHP 33.44 24.94 27.81 28.22 36.47 58.79 103.09 102.91 100.67 86.72 52.50 39.49( 103.09 24.94
2 CHP 30.76 23.45 31.06]  44.86 57.18 76.53 108.77 107.20 102.63 88.94 48.02 14.12| 108.77 14.12
3 THP 20.73 15.39 21.03 31.34 38.61 56.55 109.02 109.36 94.74 62.17 31.68 22.82] 109.36 15.39
4 KHP 33.14 27.51 38.08 61.83 86.04 100.13 105.53 106.65 105.59 101.82 58.93| 43.79] 106.65 27.51
5 DHP 0.00 0.00 0.00 0.00 66.25 69.60 56.55 3213 17.92]  69.60 0.00

Graph: 2.2.1 Plant factor of Basochhu Hydropower Plant
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Graph: 2.2.2 Plant factor of Chhukha Hydropower Plant
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Graph: 2.2.3 Plant factor of Tala Hydropower Plant

Graph: 2.2.4 Plant factor of Kurichhu Hydropower Plant

120.00 -

100.00 H

Plant Factor (%)

20.00 -

0.00 -

80.00 -

60.00

40.00 -

Tala Hydropower Plant

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Months

Plant Factor (%)

120.00 -

100.00 -

80.00 -

60.00 -

40.00 -

20.00 -

0.00 -

Kurichhu Hydropower Plant

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Months

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

Calculation of coincidental peak load for the eastern grid, western grid and national load, we use the following methods:
1. National Demand = (Sum of all total generation of each plant) — (Sum of all Export/Import)
2. National Demand = (Sum of all feeders loading at hydropower plant) — (Sum of all Export/Import)
3. National Demand = (Sum of all substation loading)

The national load calculated using method-2 and method-3 are considered in the report.

3.1 NATIONAL LOAD

The national peak load for the year was 362.09MW occurred on 14™ November, 2017 using method-2 (sum of all feeder loading at
hydropower plant minus sum of export/import).

Table: 3.1.1 Monthly national peak load and corresponding generation using method- 2

. Total Grid (MW) Western Grid (MW) Eastern Grid (MW)
SI-No| - Months Date Time Load Generation Load Generation Load Generation
1 Jan 22-Jan-17 18:00 337.63 363.05 278.45 342.65 59.19 20.40
2 Feb 25-Feb-17 20:00 336.33 287.94 287.64 266.99 48.69 20.95
3 Mar 18-Mar-17 19:00 344.02 336.63 276.73 316.07 67.29 20.56
4 Apr 12-Apr-17 20:00 341.95 388.38 281.75 359.72 60.20 28.66
5 May 3-May-17 19:00 342.97 450.38 275.24 419.48 67.73 30.90
6 Jun 27-Jun-17 22:00 342.94 1,408.93 287.41 1,344.55 55.53 64.38
7 Jul 12-Jul-17 16:00 343.86 1,682.30 306.31 1,618.84 37.55 63.46
8 Aug 16-Aug-17 7:00 343.97 1,749.38 289.93 1,683.71 54.04 65.67
9 Sep 19-Sep-17 11:00 343.98 1,483.87 300.82 1,417.87 43.16 66.00
10 Oct 4-Oct-17 19:00 343.99 1,418.71 295.50 1,352.71 48.49 66.00
11 Nov 14-Nov-17 19:00 362.09 588.68 309.37 543.15 52.72 45,53
12 Dec 1-Dec-17 19:00 361.79 474.16 309.46 443.64 52.33 30.52
National Peak Load of the year (MW) 362.09
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Graph: 3.1.1 Monthly national peak load and corresponding generation using method- 2
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Table: 3.1.2  Monthly national peak load and corresponding generation using method- 3
. Total Grid (MW) Western Grid (MW) Eastern Grid (MW)

SI-No| Months Date Time Load Generation Load | Generation Load Generation
1 Jan 20-Jan-17 20:00 283.96 344.25 224.85 323.64 59.10 20.61
2 Feb 24-Feb-17 19:00 329.26 269.49 275.21 248.76 54.05 20.73
3 Mar 27-Mar-17 19:00 342.69 456.29 275.21 425.24 67.48 31.05
4 Apr 24-Mar-17 19:00 338.53 744.67 279.08 679.15 59.45 65.52
5 May 16-May-17 20:00 341.67 1,149.02 280.41 1,104.46 61.26 44.56
6 Jun 20-Jun-17 20:00 322.46 1,425.00 261.53 1,359.00 60.94 66.00
7 Jul 9-Jul-17 21:00 310.31 1,671.78 258.12 1,606.84 52.19 64.94
8 Aug 16-Aug-17 7:00 296.71 1,749.38 238.43 1,683.71 58.28 65.67
9 Sep 21-Sep-17 19:00 309.03 1,686.12 248.97 1,620.12 60.06 66.00
10 Oct 30-Oct-17 18:00 342.93 816.15 288.44 766.65 54.49 49.50
11 Nov 14-Nov-17 18:00 359.87 588.67 298.86 543.58 61.01 45.09
12 Dec 1-Dec-17 18:00 360.49 473.11 293.92 442.66 66.57 30.45

National Peak Load of the year (MW) 360.49
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Graph: 3.1.2 Monthly national peak load and corresponding generation using method- 3

Monthly National Peak Load Summary
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3.2

WESTERN GRID PEAK LOAD

Using method-2, the peak load for the western grid was 316.50MW which occurred on 29" November, 2017.

Table: 3.2.1  Monthly western peak load and corresponding

Graph: 3.2.1 Monthly western peak load and corresponding

generation

generation
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3.3 EASTERN GRID PEAK LOAD

Using method-2, the peak load for the eastern grid was 77.37MW which occurred on 13" April, 2017.

Table: 3.3.1  Monthly eastern peak load and corresponding Graph: 3.3.1 Monthly eastern peak load and corresponding generation

generation
s1. - Eastern Grid (MW)_
No Months Date Time Load Ger;e;\]ratl 80.00
1 Jan 1-Jan-17 18:00 66.72 22.22 g 7000
2 Feb 6-Feb-17 18:00 64.40 22.23 £ 60.00
3 Mar 27-Mar-17 19:00 70.69 31.05 % 50.00
4 Apr 13-Apr-17 18:00 77.37 24.82 2 40,00
5 May 23-May-17 17:00 75.99 27.15 g ®Load
6 Jun gJun-17 | 1500 | 7068 |  49.50 § 3000 = Ceneration
7 Jul 1-Jul-17 11:00 69.04 33.00 = 20.00
8 Aug 28-Aug-17 19:00 67.68 66.00 & 10.00
9 Sep 28-Sep-17 19:00 66.20 66.00 0.00
10 Oct 3-Oct-17 19:00 57.95 64.54
11 Nov 10-Nov-17 18:00 68.25 40.72
12 Dec 22-Dec-17 18:00 70.64 25.13
Eastern Peak Load of the year (MW) 77.37
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4.0

4.1

EXPORT AND IMPORT OF ELECTRICITY TO/FROM NEIGHBORING COUNTRIES

EXPORT OF ELECTRICITY TO NEIGHBORING COUNTRY

Maximum export of electricity for the year was 1,151.00MW to Binaguri substation in June, 2017, followed by 437.9.00MW to
Birpara substation. The minimum export was 0.02MW to Birpara substation.

Table: 4.1.1  Monthly power export summary

L : Monthly Maximum and Minimum Export (MW) Max/Min of year
SI-Noj Substation in Incia Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec (MW)
1 Binaguri Max 254.00f 180.00f 340.00f 757.00) 1,142.00] 1,137.00] 1,151.00] 1,103.00] 1,059.00] 1,027.00f 370.00f 214.00f 1,151.00
Min 24.00 1.00 1.00 37.00 115.00 187.00 839.00 826.00 565.00 297.00{ 123.00 42.00 1.00
2 Birpara Max 59.00 66.93| 131.30| 187.40 252.90 276.30 345.00 420.50 437.90 305.90( 140.90 29.60| 437.90
Min 0.37 0.10 0.10 0.10 0.02 1.00 123.30 71.80 60.40 70.20 0.10 0.10 0.02
3 Salakoti &| Max 18.00 11.15] 104.95 57.95 83.95 113.75 116.45 119.25 119.15 111.05 63.05 25.85 119.25
Rangia Min 0.05 0.05 0.05 0.15 0.25 2.40 26.05 14.95 19.95 34.55 7.05 0.05 0.05

Graph: 4.1.1 Monthly power export to Binaguri substation

Graph: 4.1.2 Monthly power export to Birpara substation
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Graph: 4.1.3 Monthly net power export to Salakoti and Rangia substation
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4.2 IMPORT OF ELECTRICITY FROM NEIGHBORING COUNTRY
Maximum import of power was 133.2MW from Birpara substation which occurred in April, 2017 followed by 56.00MW and
20MW from Salakoti and Rangia and Binaguri respectively.
Table: 4.2.1 Monthly power import summary
L. : Monthly Maximum and Minimum Import (MW) Max/Min of year
I.N I
SI-No| Substation in India Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec (MW)
1 | Binaguri |-V 000 2000 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.00
9 Min 0.00 2.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
> | Bircara M 10800 6110 86.00] 13320 72.50 96.00 0.00 0.00 0.00 000 2480 89.00] 133.20
P Min 0.70 0.30 0.60 0.20 0.30 0.50 0.00 0.00 0.00 0.00 0.40 0.40 0.00
g [Salakoti &| Max 2300/ 5600 2340 3515 3155 10.85 0.00 18.80 0.00 0.00 540 39.80 56.00
Rangia | Min 0.05 0.15 0.05 0.05 0.05 10.85 0.00 4.80 0.00 0.00 5.40 0.55 0.00
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Graph: 4.2.1

Power import from Binaguri substation summary

Graph: 4.2.2 Power import from Birpara substation summary
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Graph: 4.2.3 Power import from Salakoti and Rangia substation summary
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5.0 FREQUENCY PROFILE: MAXIMUM AND MINIMUM FREQUENCY RECORDED AND THE FREQUENCY

DURATION IN DIFFERENT FREQUENCY BANDS

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

follows:

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

Normal state

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

Alert state

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

Emergency state

There is generation deficiency and frequency is below 49.0Hz.

at 60MW Kurichhu Hydropower Plant in the eastern grid.

Table: 5.0.1 Frequency profile at Semtokha substation
220/66/11kV Semtokha
Substation
220kV Bus Frequency Operation State (%0)

S b BT Normal Alert Emergency | Blackout/Other
1 Jan 100.00 0.00 0.00 0.00
2 Feb 100.00 0.00 0.00 0.00
3 Mar 100.00 0.00 0.00 0.00
4 Apr 96.51 0.13 0.00 3.36
5 May 100.00 0.00 0.00 0.00
6 Jun 100.00 0.00 0.00 0.00
7 Jul 100.00 0.00 0.00 0.00
8 Aug 77.28 0.00 0.00 22.72
9 Sep 99.73 0.27 0.00 0.00
10 Oct 100.00 0.00 0.00 0.00
11 Nov 100.00 0.00 0.00 0.00
12 Dec 100.00 0.00 0.00 0.00

Operation State for | g7 7900 | 00306 | 0.00% 217%

the year ' ' ' '

Graph: 5.0.1 Frequency profile at Semtokha substation
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Table: 5.0.2  Frequency profile at Kurichhu Hydropower plant

Graph: 5.0.2 Frequency profile at Kurichhu Hydropower
Plant

132kV Bus Frequency Operation State (%)
SI. No | Months
Normal | Alert | Emergency | Blackout/Other 132KV Bus Frequency Operation State of
1 Jan 99.73 027 0.00 0.00 Kurichhu Hydropower Plant
2 Feb 89.92 0.40 0.00 9.68
3 Mar 95.43 0.00 0.00 4.57
4 Apr 96.37 0.00 0.00 3.63
5 May 100.00 0.00 0.00 0.00
H Normal
6 Jun 96.37 0.27 0.00 3.36
7 Jul 99.46 0.54 0.00 0.00 = Alert
8 Aug 98.92 0.27 0.13 0.67 Emergency
9 Sep 99.06 0.00 0.27 0.67 H Blackout/Other
10 Oct 99.73 0.13 0.00 0.13 0.18%
11 Nov 96.64 0.13 0.00 3.23
0.03%
12 Dec 99.87 0.13 0.00 0.00
Operation State | g7 6304 | 0.18% | 0.03% 2.16%
for the year

6.0

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

follows:

1. Normal state

The voltages at all connection point are within the limits of 0.95 times and 1.05 times of the normal values

2. Alert state

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

3. Emergency state

Transmission system voltages are outside the limits of 0.9 times and 1.1 times of nominal values.
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The voltage profile of 400/220/66/11kV Malbase substation in western grid and 132/33/11kV Nangkhor substation in the eastern grid are
considered in the report.

Table: 6.0.1 Voltage profile at Malbase substation

400KV Bus Voltage Operation State (%) 220kV Bus Voltage Operation State (%)
SI.No| Months Blackout/ Blackout/

Normal Alert |Emergency Other Normal Alert |Emergency Other
1 Jan 100.00 0.00 0.00 0.00 89.38 10.62 0.00 0.00
2 Feb 99.55 0.45 0.00 0.00 76.34 23.66 0.00 0.00
3 Mar 97.98 2.02 0.00 0.00 83.74 15.59 0.27 0.40
4 Apr 96.10 0.27 0.00 3.63 92.07 4.44 0.00 3.49
5 May 100.00 0.00 0.00 0.00 99.87 0.13 0.00 0.00
6 Jun 96.77 0.00 0.00 3.23 96.77 0.00 0.00 3.23
7 Jul 100.00 0.00 0.00 0.00 99.87 0.13 0.00 0.00
8 Aug 100.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00
9 Sep 96.77 0.00 0.00 3.23 96.77 0.00 0.00 3.23
10 Oct 100.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00
11 Nov 95.30 1.48 0.00 3.23 92.61 4.17 0.00 3.23
12 Dec 94.76 5.24 0.00 0.00 87.50 12.50 0.00 0.00

Ope;::';:aftate 98.10% | 0.79% | 000% | 1.11% | 92.91% | 594% | 002% | 1.13%

Graph: 6.0.1 Voltage profile at Malbase substation at 400kV
bus

Graph: 6.0.2 Voltage profile at Malbase substation at 220kV bus

400KV Bus Voltage Operation State of Malbase
Substation

0.64%

0.00%

220KV Bus Voltage Operation State of Malbase
Substation

B Normal = Normal

m Alert m Alert
Emergency Emergency

® Blackout/Other H Blackout/Other

2.3%%
0.02%

2.44%
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Table: 6.0.2 Voltage profile at Nangkhor substation

Graph: 6.0.3 Voltage profile at Nangkhor substation

132KV Bus Voltage Operation State of
Nangkhor Substation

B Normal
m Alert
Emergency

B Blackout/Other
4.46%

0.00%

The summary of the major generation and transmission outages for the eastern grid and western grid are attached as Annexure- |

The outages of transmission line or transformer or any power system equipment below 66kV, tripping/outage of less than 30minutes
and planned shutdown which do not cause supply interruption to the customers are not reflected.

There are no instant of transmission constraints due to the availability of alternate route of transmission line for the export of power.

S| 132kV Bus Voltage Operation State (%0)
No Blonts Normal | Alert | Emergency | Blackout/Other
1 Jan 91.13 8.87 0.00 0.00
2 Feb 78.36 11.96 0.00 9.68
3 Mar 90.32 9.68 0.00 0.00
4 Apr 94.89 4.97 0.00 0.13
5 May 97.18 2.82 0.00 0.00
6 Jun 94.89 1.48 0.00 3.63
7 Jul 99.60 0.40 0.00 0.00
8 Aug 98.92 0.27 0.00 0.81
9 Sep 99.60 0.00 0.00 0.40
10 Oct 98.92 0.81 0.00 0.27
11 Nov 88.31 8.47 0.00 3.23
12 Dec 96.24 3.76 0.00 0.00
Operation
State for 94.03% | 4.46% 0.00% 151%
year
7.0 MAJOR GENERATING AND TRANSMISSION OUTAGE
and Annexure- 11 respectively.
8.0 TRANSMISSION CONSTRAINTS
9.0

INSTANCES OF PERSISTENT OR SIGNIFICANT NON-COMPLIANCE WITHIN THE GIRD CODE REGULATION
The instance of non-compliance with the Grid Code Regulation 2008 for the year 2017 was recorded as nil.

19 | Bhutan Power System Operator, BPC



Annual Transmission System Performance Report

2017

Annexure- |
132/33/11kV, Nangkhor substation
" Time of .
Time of Date of . Load before Name of R Exact location of fault
SI. No T??te.(: Outage | Normalizati c::eaal:'let d D(L;rattloz of Outage Nam_T_:.f Fezders Substations/Line Reason of Fault Relayol n(f;?tolgn and (Line Remarks
Ipping (Hrs) on (Hrs) utages (MW) 1ppe affected by fault peratl segment/substation)
Non directional E/F
Nangkor-Nganglam Relay-50N and Nangkor-Nganglam No su| was
1 | 28%n17] 650 | 28-Jan-17| 1454 8:04 78 | Nangkor-Nganglam | " o"9<*-Meang ey gror-ivgang 0 supply
line tripping relay 86 line interrupted.
operated.
220/132/33/11kV, Jigmeling substation
) Time of .
Time of Date of . Load before Name of N Exact location of fault
SI. No TDr?tei(r:f Outage [ Normalizati c::e?rlt: d Dgruagozsof Outage Nam_fl.'_;)if Fezders Substations/Line Reason of Fault Relayomdrlsztc:gn and (Line Remarks
pping (Hrs) on (Hrs) 9 (MW) Ppe affected by fault pe segment/substation)
86.1 &86.2 trip. 21.1
prot. Trip. TBC SR
A trip. Main 1
L Jigmeling Sustation RYBtrip. GRP Su fed from
1 |283n17| 517 | 28dan-17| 600 0:43 -15.8 Tingtibi gme’ing SUst fip. 5K Z1, 16.06km Over voltage pply
&Tingtibi Iprot.trip. Main 1 Tsirang
zone 1 trip. PSB
Optd. General Pick
up
220/66kV, Tsirang substation
) Time of .
Time of Date of . Load before Name of N Exact location of fault
SI. No TDr?tei(r:f Outage [ Normalizati c::e?rlt: d Dgruagozsof Outage Nam_fl.'_;)if Fezders Substations/Line Reason of Fault Relayomdrlsztc:gn and (Line Remarks
pping (Hrs) on (Hrs) 9 (MW) Ppe affected by fault pe segment/substation)
Line tripped with
3phase fault R,Y,B
alaram indicates on | _. .
220KV Jigmelin Distance Relay Main Distance Relay Main
1 |14Feb-17| 1225 |14Feb17| 1435 2:10 19.000 v IOMEING | 1irang Substation 2y - and Main -11 Line Segnment
Tsirang Line I and Main-I1 Overated
operated at the p
Distance of 23km
towards Jigmeling.
132/66/33/11kV,Gelephu substation
) Time of .
Time of Date of . Load before Name of L Exact location of fault
Sl. No TD?IE_Of Outage | Normalizati ::ault d D(u)ra;tlon of Outage Nam_(le_o_f Fezders Substations/Line Reason of Fault Relay |nd|c?t|on and (Line Remarks
ripping (Hrs) on ¢ (I‘:irse) Utages (MW) rippe affected by fault operation segment/substation)
Emergency
132kv Gelephu- Taken emergenc shutdown taken b
1 19-Apr-17(  14:35 19-Apr-17|  16:40 2:05 -12.40 Y gency Non R . Y
Salakati substation to

Salakati feeder

shutdown

clear the bamboo.
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132/66/33/11kV,Gelephu substation

Time of

Time of . Load before Name of N Exact location of fault
Sl. No TDgte_of Outage N Datﬁ Oft_ ::ault d Dgraltlon of Outage Nam_elz_o_f Fezders Substations/Line Reason of Fault Relay mdlc?tlon and (Line Remarks
ripping (Hrs) ormatization c(za;rse; utages (MW) rippe affected by fault operation segment/substation)
67NX operated at .
Heavy rainfall with Geleph?J end & Atthe same time
132kV Gelephu- 132kV Gelephu -
1 9-May-17|  10:56 9-May-17|  11:40 0:44 -7.60 _p Gelephu thunder and Relay operated at . ) p
Salakati I . . Jigmeling tripped
lightening Salakati end Zone- from Jiameling end
I11, Dist: 72.71km gmeiing enc.
. . su failed due to
132kV Gelephu Heavy rainfall with CFI)?E)Iyot opened at
2 | 5-May-17| 2028 | 25-May-17] 2120 052 -10.00 P Gelephu thunder and 9ot opened 3
Salakati I . Salakati & jigmeling
lightening
end.
132/33/11KkV, Kilikhar substation
. Time of .
Time of . Load before Name of N Exact location of fault
Sl. No T??tei?f Outage Norlzwaatliz(:tion c::?rlet d Dgrfigoz of Outage Nanﬁ"_ﬁf Fezders Substations/Line Reason of Fault Relayol n(ﬂ;gggn and (Line Remarks
ppIng (Hrs) (Ie—irs) utages (MW) ppe affected by fault P segment/substation)
. . . Supply faild from
1 25-Jun-17(  12: 25-Jun-17| 144 2 2.37 Kurichu | AllF r Tr Nill KHP .
0 5-Ju 35 5-Ju 0 05 376 urichu 1/C eede ipped i Kurich (KHP) end
220/132/33/11KkV, Jigmeling substation
. Time of .
Time of . Load before Name of I Exact location of fault
Sl. No TDgte_of Outage N Datﬁ Oft_ ::ault d Dgreltlon of Outage Namjero_f Fezders Substations/Line Reason of Fault Relay lndlc?tlon and (Line Remarks
ripping (Hrs) ormalization c(aa;rse; Utages (MW) rippe affected by fault operation segment/substation)
. Both main -1 and
. 220kVRurrichhu .
1 18-Jun-17|  11.07 18-Jun-17|  11:40 0:33 1.70 220kV RT Line . . Over Voltage Main -11 operated Na
Tsirang Line . .
with GEN Tripped
132/33/11KV, Tintibi substation
Time of Time of Load before Name of Exact location of fault
Sl. No TDfite.Of Outage N Datlg Oft. ::ault d Dgratt;on of Outage Namio'f Fezders Substations/Line Reason of Fault Relay mdlr:?tlon and (Line Remarks
ripping (Hrs) ormalization C(E?;(; utages (MW) rippe affected by fault operation segment/substation)
Taken shut down to
N ] rectify red hot spot .
132 kV Tintibi- 132 kV Ting- . . 132 kV Ting-
1 8-Jun-17 8:50 8-Jun-17 10:00 1:10 -32.000 . . . . g on b phase jumpering 86 . . .g
Jigmeling Jigmeling feeder. . N Jigmeling line
wire terminal clam
wave trap
220/132/33/11KkV, Jigmeling substation
. Time of .
Time of . Load before Name of — Exact location of fault
SI. No TDjdte_Of Outage N Dat:f Oft_ ::ault d Dgrattlon of Outage Nam:_o_f Fezders Substations/Line Reason of Fault Relay |nd|ct§t|on and (Line Remarks
ripping (Hrs) ormalization C(IZE:'rs(; utages (MW) rippe affected by fault operation segment/substation)
R,Y,B phase
. . " . Tripped. zone 1
1 20-Juk-17 14.05 20-Jul-17 15:22 0:45 32.66 Tsirang Feeder Jigmeling &Tsirang |Over Voltage P

tripped. 86.1 & 86.2
optd.
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132/66/33/11kV,Gelephu substation

. Time of .
Time of . Load before Name of N Exact location of fault
Sl. No TDgte_of Outage N Datﬁ Oft_ ::ault d Dgraltlon of Outage Nam_(le_o_f Fe(ejders Substations/Line Reason of Fault Relay |nd|cst|0n and (Line Remarks
ripping (Hrs) ormatization C(i'?:; utages (MW) r1ppe affected by fault operation segment/substation)
1 A-JU-17 1235 PRIRY, 1320 045 138 132kV Gele_phu- non heaV)./ thuhder & |General trip, R,Y&B
Salakati lightning phase, Zone I,
General trip, R-
132kV Gelephu- heavy thunder & | phase, Zone I,dist
2 19-Jul-17 17:22 19-Jul-17 17:58 0:36 32.0 . L
u u Salakati non lightning 27.33km towards
Salakati
220/66KV, Tsirang substation
Time of Time of Load before Name of Exact location of fault
Sl. No TD?te.Of Outage N Datie' Oft. ::ault d Dgratt;on of Outage Namio'f Fezders Substations/Line Reason of Fault Relay |nd|ct§t|on and (Line Remarks
ripping (Hrs) ormalization c(iiarrsj utages (MW) rppe affected by fault operation segment/substation)
Distance relay Main-
| Operated with
Earth fault at R,
220kV Tsirang- Tsirang-Jigmeling | Earth fault at R and | Bphase with R-1.94 .
1 25-Aug-17 | 21:35 25-Aug-17 22:13 0:38 -65.6 . L . Line segnment
9 9 Jigmeling Line Line Y- Phase and 2.04KkA at the 9
distance of 26.1km
to wards Jigmeling
(22)
132/66/33/11kV,Gelephu substation
. Time of .
Time of . Load before Name of oL Exact location of fault
SI. No TDjdte_Of Outage N Datlg Oft_ ::ault d Dgrizon of Outage Nam:_o_f Fezders Substations/Line Reason of Fault Relay mdlcitlon and (Line Remarks
ripping (Hrs) ormalization c(lz?":; utages (MW) rppe affected by fault operation segment/substation)
3 phase LA of
132kV Gelephu -
salakati feeder blast
132KV Gelephu- ' and B-phase General trip, R,Y&B _
1 1-Aug-17 1858 2-Aug-17 19:20 24.38 42.0 Gelephu substation |conductor snaped at | phase, Zone 4,Fuse | Gelephu substation

Salakati/Jigmeling

tower location GT
08 due to heavy
lightning &

thundering.

fail in REL670
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220/132/33/11KV, Jigmeling substation

. Time of .
Date of Time of Date of Fault Duration of Load before Name of Feeders Nar_ne of . Relay indication and Bract Iocat_lon of fault
SI. No Tripoi Qutage N lizati | d out Outage Tripoed Substations/Line Reason of Fault ii (Line Remarks
ripping (Hrs) ormatization C(Z‘:r:; utages (MW) r1ppe affected by fault operation segment/substation)
Main1-B phase
_ o Earthfaultat B- | P _
1 8-Sep-17 113 8-Sep-17 158 0:45 64.8 Tsirang Jigmeling Phase tripped. Main2 B- main 1&2 -7km
phase tripped.
2 9-Sep-17 358 9-Sep-17 4:37 0:39 -33.957 ICT-1LV Jigmeling Alarm on SEF LV SEF trip
132/33/11kV, Nganglam substation
Date of Time of Date of TIFr;]Slf f Duration of lale??:fe Name of Name of Relay indication and Bract location of fault
SI. No Tripoin Outage | Normalizatio cleared | Outages | Outage Feeders Substations/Line Reason of Fault yo ration (Line Remarks
ppIng (Hrs) n g g Tripped affected by fault Pe segment/substation)
(Hrs) (MW)
. . . Nangkhor . . . .
1 12/10/2017 17:47 12/10/2017 19:18 2:31 17.56 feeder Eastern Grid Gride failure Nil NA
132kV, Motanga substation
Time of " . Load before Name of T Exact location of fault
SI. No T??teizf Outage Norzztleiz(gtion ;Z;?:J (l::rsl; Dgrigo:sof Outage Nams_;)if Fezders Substations/Line Reason of Fault Relayol n(j};ggsn and (Line Remarks
pping (Hrs) 9 (MW) ppe affected by fault P segment/substation)
1 1/11/2017 11:53 2/11/2017 2:26 233 436 Deothang Fdr. Silicon area General trip. B-phase optd&SOFT NA
optd Due to B phase PT
blast at Silicon factory
2 1/11.2017 1153 2/11/2017 6:14 6:21 27.7 Rangia fdr. do General trip. B'phase(f;f &SOFT NA
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66/33/11kV Lobeysa substation

Annexure- 11

Date of Time of Date _of ) Time of Duration of Load before Name qf Name of ) Relay indication and Exact Iocat_ion of fault
SI. No Tripping Outage Normalizati Fault Outages Outage Feedersl.Eqmpment Substations/Line Reason of Fault operation (Line . Remarks
on cleared (MW) Tripped affected by fault segment/substation)
1 14-Feb-17| 12:23 14-Feb-17]  14:40 2:17 66kV Semtokha Lobeysa ss Generation fail Nill Chhukha end
2 14-Feb-17| 12:23 14-Feb-17|  15:.05 2:42 4.88 66kV Basochhu Lobeysa ss Generation fail Nill Chhukha end
220/66/11kV Semtokha substation
Date of Time of Date of Time of Duration of Load before Name of Name of Relay indication and Exact location of fault
SI. No Tripping Outage Normalizati Fault Outages Outage Feeders/AEquipment Substations/Line Reason of Fault operation (Line ) Remarks
on cleared (MW) Tripped affected by fault segment/substation)
1 12-Feb-17| 1451 12-Feb-17[  16:30 1:39 -18.71 220KV Semtokha- No interruption time line got trip. Ling Main-1 & Main-2 Nizikha
. Semtokha, _
2 14-Feb-17| 12:22 14-Feb-17| 15:08 2:46 -18.71 220KV Rurichu- Dechencholing Trip at Rurichu end. No tripping at . |Rurichu power house
Semtokha feeder Semtokha substation
Olakha,Lobesa
66/33KV Olakha substation
Date of Time of Date .Of ) Time of Duration of Load before Name c.)f Nam of . Relay indication and Exact Iocat.ion of fault
SI. No Tripping Outage Normalizati Fault Outages Outage Feeders/_Equment Substations/Line Reason of Fault operation (Line ) Remarks
on cleared (MW) Tripped affected by fault segment/substation)
Forest fire at
1 | 12-Feb17| 1451 | 12-Feb-17| 1641 150 0.3 Bokvemina | ha Sistation | KMasadrapchu area At Khasadrapchu Area near to 220KV Line
Feeders where the 220 kV
line passes.
400/220/66/11KV Malbase substation
Date of Time of Date _of ) Time of Duration of Load before Name qf Name of ‘ Relay indication and Exact Iocat_ion of fault
SlI. No Tripping Outage Normalizati Fault Outages Outage Feeders/_Equlpment Substations/Line Reason of Fault operation (Line _ Remarks
on cleared (MW) Tripped affected by fault segment/substation)
Main-1 Trip,
. ) o 220kV Malbase- 220kV Malbase- . . Distance Protection Fault loop
! 4-Mar-17 1539 4-Mar-17 1625 0:26:00 -2 Bripara Feeder Bripara Feeder Main-I Trip Main-I Trip, Fault L1-L.2=15.5km
location - 15.5km
The conductor got
snapped between the
tower location No:
2 |23-Mar-17| 1050 |23-Mar-17| 1849 759 -65 220KV Malbase- | 220KV Malbase- |\ oo oy on Line HB 10-11 due to low

Bripara Feeder

Bripara Feeder

clearance of the
conductor (Y-
Phase).
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Chumdo Switching Station

Date of Time of Date of Time of Duration of Load before Name of Name of Relay indication and Exact location of fault
SI. No Triooin Outage Normalizati Fault Outages Outage Feeders/Equipment Substations/Line Reason of Fault yo ration (Line Remarks
ppIng 9 on cleared 9 (MW) Tripped affected by fault pe segment/substation)
1 |11-Mar-17| 1106 |11-Mar-17| 1117 | 01100 | L46MW Haa s/s due to hfaal:'y snow
66KV O/G Haa h
2 |1-Mar17| 1127 |11-Mar17| 1202 | 03500 | 1.46MW ; Haa s/s due to heavy snow
feeder trip fall
3 |11-Mar17| 1204 |11-Mar-17| 1757 | 55300 | L46MW Haa s/s due to hf;:'y snow
. . A0 due to heavy snow
4 11-Mar-17 1155 11-Mar-17 12:37 0:42:00 0.04MW 66KV O/G Paro Paro s/s fall
feeder tri
5 |11-Mar17| 1313 |11-Mar-17| 1735 | 42200 | 0.04MW a Parosis due to h?;:’y snow
6 |11-Mar-17| 1155 |11-Mar-17| 1232 | 03700 | 0.3MwW fr?:v Jemina Fdr Jemina s/s due to h?;:’y snow
220/66/11KV Semtokha substation
Date of Time of Date of Time of Duration of Load before Name of Name of Relay indication and Exact location of fault
SI. No Triooin Outage Normalizati Fault Outages Outage Feeders/Equipment Substations/Line Reason of Fault yo ration (Line Remarks
pping 9 on cleared 9 (MW) Tripped affected by fault we segment/substation)
1 |11-Mar-17 9:32|12-Mar-17 846 2214 | 0.190 |66V Lobesa feeder|Nil Snow fall D'Sta:?p::;z dz°“e' Transient fault
66/33/11kV Jemina substation
Date of Time of Date of Time of Duration of Load before Name of Name of Relay indication and Exact location of fault
SI. No Triooin Outage Normalizati Fault Outages Outage Feeders/Equipment Substations/Line Reason of Fault operation (Line Remarks
pping 9 on cleared 9 (MW) Tripped affected by fault we segment/substation)
. . Tripped due to hea . . _|Feeder tripped durin:
1 |11-Mar-17| 1152 [11-Mar-17| 1249 057 0.72 Jemina-Chundu Whole substation PP vy Relay optd: 86 &186 |Jemina to Chundo ling PP 9
snow falls the heavy snow falls
. . Relay optd: 86, 186 .
. . Trippped on distance . AT Thimphu, IT park
2 |27-Mar-17| 1255 [28-Mar-17| 1344 | 244900 | -6.24 | Olakhato Jemina | Whole substation reI:pp & Distance relay; [y Snc - P
- H4H7H&H12. | 9P ‘
66/33/11kV Lobeysa substation
Date of Time of Date of Time of Duration of Load before Name of Name of Relay indication and Exact location of fault
SI. No Triooin Outage Normalizati Fault Outages Outage Feeders/Equipment Substations/Line Reason of Fault yo ration (Line Remarks
pping 9 on cleared 9 (MW) Tripped affected by fault pe segment/substation)
kV Semtokh . . .
1 |11-Mar-17| 844 [12-Mar-17| 850 | 240600 | 057 66 feie de:o 2 Lobeysa ss Line fault Dist. Protection
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400/220/66/11kV Malbase substation
Date of Time of Date _of ] Time of Duration of Load before Name o_f Name of ) Relay indication and Exact Iocat_ion of fault
SI. No Tripping Outage Normalizati Fault Outages Outage Feeders/_Equment Substations/Line Reason of Fault operation (Line ) Remarks
on cleared (MW) Tripped affected by fault segment/substation)
86 optd, General trip.
Trip Value :
11=639.73A/2.39deg.
1 | 3Apr17 | 927 | 3Apr17 | 1014 0:47 46 66kV Pasakha 66kV Pasakha Over Current 12=670.38A/- Line
Feeder-1V Feeder-1V
119.22deg.
13=645.06A/119.41d
eg.
51
trip,86optd,General
trip.
Trip Values: .
2 | 5Apr17 | 1408 | 5-Apr-17 | 1459 051 47 66kV Pasakha 66kV Pasakha Earth Fault 11=658.28A/0.0deg. Line Tripped on Over
Feeder-1V Feeder-1V current & Earth fault
12=665.96A/-
120.33deg.
13=664.02A/119.44d
eg.
IEF 50N trip, 86
optd, General trip.
Trip Values:
11=974.26A/-
22.82deg.
3 | 5Apr17 | 1408 | 5-Apr-17 | 1458 0550 a 66k Pasakha 66k Pasakha Over Current | 12=379.86A/160.81d Line
Feeder-I Feeder-I g,
13=4535.18A/16.05d
eg.
1E=4979.15A/-
168.44deg.
51 Delayed in charging
trip,86optd,General since closing coil and
trip. TNC Switch were
Trip Values: burnt and was
4 5-Apr-17 14:09 5-Apr-17 20:24 6:15 - 66kV Bus Coupler | 66kV Bus Coupler Over Current 11=1544.78A/0.0deg. Line charged after
12=1544.61A/- rectification and
120.40deg. replacement. No
13=1546.29A/119.6d supply was
eg. interrupted.
There was flashing in
50MVA transformer
panel at Singhigoan
substation and the
neutral cable of LV
—_ . . bushing of
5 8-Apr-17 9:32 8-Apr-17 13:16 344 Malbase - Singhigoan|Malbase - Singhigoan Shutdown - Line
transformer was
snapped at

Singhigoan end.
Cable jointing and
testings was carried
out.
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Emergency
shutdown availed by
TMD Phuentsholing

6 | 8Apr-17 | 1350 | 8Apr17 | 1740 350 66KV Pasakha 66KV Pasakha Shutdown - Line for line patrolling of
Feeder-1vV Feeder-1vV multi circuit tower to
detect any line fault
for frequent tripping
of 66kV Feeders.
7 | eApr17 | 1352 | 8-Apr17 | 1740 348 66kV Pasakha 66kV Pasakha Shutdown ; Line
Feeder-1 Feeder-I
8 |8Ap-17| 1352 | 8aApr17 | 1741 3:49 66kV Pasakha 66kV Pasakha Shutdown - Line
Feeder-I1 Feeder-I1

51Trip,General Trip,
86 optd.
Trip Value:

. . . 66kV Pasakha 66kV Pasakha 11=633.72A/0.00deg. .
9 9:01 16.04.2017 19:26 10:25 42 Feeder-1V Feeder-1V - 192657 08A/- Line
120.46deg.
13=646.59A/118.18d

eg.

. ) ’ 66kV Pasakha 66kV Pasakha No Data being .
10 9:10 16.04.2017 9:15 0:05 42 Feeder-I| Feeder-I| dispalyed Line

51Trip,General Trip,
86 optd.

Trip Value:
66KV 66KV 11=617.05A/0.00deg.
11 |17.04.2017 743 17.04.2017 12:19 4:36 45 pasakha Feeder-1V | Pasakha Feeder-IV Over current 122662, 24A - 9

120.56deg.
13=640.98A/116.44d

eg.

Tripped due to
Overcurrent & Earth
Fault

51Trip,General Trip,
86 optd.
Trip Values:
11=1451.48A/0deg.
12 | 17.04.2017 743 17.04.2017 12:17 4:34 - 66kV Bus Coupler | 66kV Bus Coupler Over Current 12=1534.20A/-
120.59deg.
13=1493.57A/116.28
deg.
1E=18.02A/7.69deg.
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66/33/11kV Phuentsholing substation

Time of

Date of Time of Date of Fault Duration of Load before N £ Feede Name of Relay indicati d Exact location of fault
SI. No Tr? ei?] Outage [ Normalizati | al:’ d gri lon o Outage am_(le_:)i Z rs Substations/Line Reason of Fault elayn rIC; |rc]>n an (Line Remarks
poing (Hrs) on c(::?_; Utages (MW) ppe affected by fault operatio segment/substation)
" . . . Heavy rainfal durin
1 21-Apr-17 2131 22-Apr-17 7:34 10:03 -6.49  [66kV Chukha - Pling Nil Temporary Dist pro. 86 &186 Line vy 9

the time of tripping.
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400/220/66/11kV Malbase substation

Date of Time of Date of Time of Duration of Load before Name o_f NaT“e of . Relay indication and Bract Iocat_ion of fault
SI. No Tripping Outage Normalization Fault Outages Outage Feeders/_Equment Substations/Line Reason of Fault operation (Line ) Remarks
cleared (MW) Tripped affected by fault segment/substation)
After yard
General Trip, Tie CB inspection, 400kV
open, Carrier Rev. LA (R-Phase) was
MI, Zone- | Trip. found damaged.
Trip Value : _ Feeder was only
1| 1-May-17 | 307 2-May-17 1328 | 3421:00 88 ;ﬁgﬁ:{:ﬁ:ﬁsﬁl gi?igsx ;\::Lb;sﬁ'l Over Current | 11=2815A/247.1deg. Fa;';;f,iﬂ;;i#’ brought back to
12=176.6A/278.3deg. service after the
13=2942A/68.42deg. replacement of LA.
14= Weather Condition:
75.37A/276.2deg. Heavy storm at the
time of tripping.
Zone- | Trip, General
Trip, Flt Loop- L2-N,
Distance- 14.4km. At the time of
Trip Value inspection, the
. ) o 200kV Chhukha- 200kV Chhukha- :11=186.17A/175.5de . conductor(Y-phase)
2 5-May-17 1729 -May-17 1212 424300 8 Malbase feeder 111 | Malbase feeder Il Earth Faul g Line was found snapped
12=3853A/165.9deg. at tower location No.
13=234.9A/296.9deg. 51.
14 =
3909A/168.8deg.
The 220KV bus
coupler was charged
at 17:3%hr. but it got
3 5-May-17 17:29 5-May-17 18:52 1:23 - 220kV Bus Coupler | 220kV Bus Coupler - No Data Displayed - tripped while
charging the Chukha
Malbase feeder at
18:46hr.
Zone- | Trip, General Chukha unit I, 11l &
Trip, Flt Loop- L2- 1V got tripped along
L3, Distance- 3km with the tripping of
Trip Values: Chukha - Malbase
4 |20-May-17| 1846 20-May-17 19:32 0:46 -78 szg:;/e 'C:::Cf:? " szg::/e i::';g‘:‘ " ové;rfh”::r::; & | 11=206A/137.2deg. Line Feeder 111 and the
12=5695A/1719deg. breaker at their end
13=5122A/4197293.3 was hand triped as it
deg. didn’t get open at the
14- 5330A/108.1deg. time of tripping.
86 optd, General trip,
10C 50 trip, IEF 50N
Trip. Trip Value:
. ’ . 66kV Pasakha 66kV Pasakha Over Current & | 11=71.87A/28.47deg. .
5 26-May-17 13:28 26-May-17 13:56 0:28 34 Feeder-IV Feeder-IV Earth Fault 122427 T1A/- Line
179.35deg.

13=757.97A/124.73d
eg.
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Chumdo Switching Station

Date of Time of Date of Time of Duration of Load before Name of Name of Relay indication and Exact location of fault
Sl. No Triooin Outage Normalization Fault Outages Outage Feeders/Equipment Substations/Line Reason of Fault yo ration (Line Remarks
pping 9 cleared 9 (MW) Tripped affected by fault pe segment/substation)
1 4-May-17 14:02 4-May-17 14:40 0:38:00 | (-)2.9MW |66KV jemina Fdr trip| Fed from chukha i/c trip Earth fault transmission line
2 6-May-17 16:07 6-May-17 16:41 0:34:00 |(-)0.52MW Paros/s, Haa s/s Grid fail Paro & Haa
220/66/11kV Semtokha substation
" Time of . Load before Name of Name of S Exact location of fault
SI. No T??tei?]f -g:z 0; Noraztleizoaftion Fault Dgl;igogsof Outage Feeders/Equipment Substations/Line Reason of Fault Relay()lnc:j;gt(;sn and (Line Remarks
pping 9 cleared g (MW) Tripped affected by fault pe segment/substation)
. . ) 220kV Semtokha- Busbar relay mal Bus-bar zone-A  [Busbar relay mal
1 1-May-17 303 1-May-17 409| 106 14.530 Chukha feeder operated operated operated
. ) . 220kV Semtokha- B-phase incommer Main-I and 11 .
2 6-May-17 16:12( 6-May-17 2324 712 39.690 Chukha feeder Semtokha CT blast operated Semtokha substation
Buscoupler trip at .
3 [20-May-17|  1846| 20-May-17 1924| 038 | -23.420 |?20KV Semtokha Chukha end tripping | V2! and I Zone- | i
Chukha feeder 3, operated
feeder-1V.
Trip along with
4 |6-May-17 16:12|  6-May-17 1727 115 | 12880 [220KV Semiokha- o ikha 220KV Chukha Main-l perated |Semtokha substation
Rurichu feeder .
incommer CT blast
5 | 1-May-17 330| 1-May-17 41| o041 0.000 |220kV Buscoupler |No interruption  |EUSPa" rely mal Bus-bar zone-A | Busbar relay mal
operated operated operated, Semtokha
Trip along with .
220/66kV . . Nil, busbar relay mal .
6 1-May-17 3:30( 1-May-17 4:13| 043 8.000 ' No interruption Busbar relay mal ' Semtokha substation
y y 50/63MVA-| P y operated
operated
220/66KV Hand trip due to
7 6-May-17 16:46| 6-May-17 1727 041 26.200 ' Semtokha 220kV Chukha No relay operation |Semtokha substation
50/63MVA-II .
incommer CT blast
Hand trip due to
. . ) 66kV Lobesa- Hand trip to charge . |220kV Chukha
8 6-May-17 16:12| 6-May-17 1647| 0:35 0.620 Semiokha feeder Semtokha from Basochu No relay operation incommer CT blast,
at semtokha
66/33/11kV Paro substation
. Time of . Load before Name of Name of Lo Exact location of fault
SI. No T??tei(: Eth: 0; Norlr?wztﬁz(:tion Fault D(L;ingossof Outage Feeders/Equipment Substations/Line Reason of Fault Relayol ndrlzte:tolgn and (Line Remarks
pping 9 cleared 9 (MW) Tripped affected by fault Pe segment/substation)
Paro Substation and |- .
66kV Chumdo- |, . Tripped from ] Chukha Power
1 6-May-17 | 16:07 6-May-17 16:41 0:34 4.38 . it's 33kV outgoing PP Lo Tripped on fault
Paro Line Generation side House
feeders
66/11kV Haa substation
. Time of . Load before Name of Name of S Exact location of fault
SI. No T??tei(: BLTt: og Norlr?wztﬁz(:tion Fault D(L;ingossof Outage Feeders/Equipment Substations/Line Reason of Fault Relayol ndrl;:te:tolgn and (Line Remarks
pping 9 cleared 9 (MW) Tripped affected by fault Pe segment/substation)
1 6-May-17 16:07 6-May-17 16:41 0:34 1.55 66kv 1/Comer Allfdrs tripped
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220/66/11KV Singhigaon substation

Date of Time of Date of Time of Duration of Load before Name of Name of Relay indication and Bract location of fault
SI. No Triooin Outage Normalization Fault Outages Outage Feeders/Equipment Substations/Line Reason of Fault yo ration (Line Remarks
pping 9 cleared 9 (MW) Tripped affected by fault Pe segment/substation)
Tripped on
) . . 66KV Bhutan 66KV Bhutan . overcurrent.

! 80-Jun-17 1140 30-Jun-17 1233 113 Concast Frd(import) | Concast Frd(import) trp 518 Weather Condition:
Heavy rainfall
Tripped on

. ] . 50MVA 50MVA . overcurrent.
2| 30Jun-17 | 1140 30-Jun-17 12:54 114 transformer(HV) transformer(HV) trp 518 Weather Condition:
Heavy rainfall
220/66/11KV Singhigaon substation
" Time of . Load before Name of Name of I Exact location of fault
SI. No T??tei?]f -g:z 0(: Norae;tleizogtion Fault Dg[ig;g;)f Outage Feeders/Equipment Substations/Line Reason of Fault Relayol n(il;;:)lgn and (Line Remarks
pping 9 cleared (MW) Tripped affected by fault Pe segment/substation)
All66KV from
66KV Bhutan 66KV Bhutan . .
1 8-Jul-17 2320 8-Jul-17 2354 0:34 259 . . Tripped 186,51N Malbase S/s. malbase got tripped
Concast Frd(import) [Concast Frd(import)
at Malbase end.

2 8-Jul-17 23:23 8-Jul-17 0:20 057 324 |66KV BFAL 66KV BFAL Handtipped Line Hand tripped to
avoid overloading on
50MVA as 66KV

3 | 8Ju17 | 2326 8-Juk-17 023 057 108 |66KVBSMPL  [66KV BSMPL Handtipped Line Bhutan concast got
tripped.

66KV Bhutan 66KV Bhutan .
5 -Jul- K -Jul- ! : . . . .
13-Jul-17 11:47 13-Jul-17 13:53 2:06 325 Concast Fr(import) |Concast Frd(import) Tripped 51,86 Malbase S/s

6 13-Juk-17 1147 13-Juk-17 1223 0:36 36.8 |66KV BFAL 66KV BFAL Handtipped Line Hand tripped to

7 13-Jul-17 11:47 13-Jul-17 12:26 0:39 12.8 |66KV BSMPL 66KV BSMPL Handtipped Line avoid overloading on

8 13-Jul-17 11:47 13-Jul-17 12:27 0:40 16.8 |66KV BSMPL 66KV BSMPL Handtipped Line 50MVA

66/33/11kV Phuentsholing substation
) Time of .
Time of . Load before Name of o Exact location of fault
Sl. No TDgte_of Outage N Datﬁ Oft_ ::ault d Dgratlon of Outage Nam_elz_o_f Fezders Substations/Line Reason of Fault Relay |nd|cta}t|on and (Line Remarks
ripping (Hrs) ormalization C(le_f:_'; utages (MW) ripee affected by fault operation segment/substation)
Feeder could not
1 19-Jun-17 23:10 20-Jun-17 2:10 3:00 -12.11  |66kV Chukha - Pling Gedu Temporary Dist pro,86 &186 Line charged due to

unbalance voltage.
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400/220/66/11kV Malbase substation

Sl. No

Date of
Tripping

Time of
Outage

Date of
Normalization

Time of
Fault
cleared

Duration of
Outages

Load before
Outage
MW)

Name of
Feeders/Equipment
Tripped

Name of
Substations/Line
affected by fault

Reason of Fault

Relay indication and
operation

Exact location of fault
(Line
segment/substation)

Remarks

13-Jul-17

11:46

13-Jul-17

13:42

1:56

39

66kV Pasakha
Feeder - 1

66kV Pasakha
Feeder - |

Earthfault

86 optd, General
trip, IEF50N Trip.
Trip Values:
11=295.11A/21.67d
eg.
12=454.46 A/-
132.46deg.
13=2227.18A/71.44
deg.
1E=1998.78A/-
109.61deg.

Line

13.07.2017

11:46

13.07.2017

1343

1.57

39

66kV Pasakha
Feeder - 11

66kV Pasakha
Feeder - 11

Earthfault

IEF 50N trip, 86
Opt & General trip.
Trip Values:
11=415.57A/29.73d
eg.
12=404.29A/-
135.23deg.
13=2227.16A/69.16
deg.

Line

13-Jul-17

11:46

13-Jul-17

13:44

1:58

44

66kV Pasakha
Feeder - IV

66kV Pasakha
Feeder - IV

IEF50N Trip,
860optd, General
Trip, 51N - Trip,
10C - 50 - Trip.-

Trip Values:

11=612.37A/-

40.02deg.
12=619.70A/-
113.52deg.
13=2237.80A/71.56
deg.

Line

19-Jul-17

11:30

21-Juk-17

12:12

48.42

220kV Malbase -
Birpara Feeder

220kV Malbase -
Birpara Feeder

Earthfault

General trip, Trip Y
- Phase, Zone - 1
Trip, Fatal loop
Distance - 3.4KM.
Trip Values:
11=369.5A/160.8de
g
12=5957A/169.3de
g
13=604.5/162.2deg.
IE=6924A/168.1de

g.

Line

220kV Malbase -
Birpara conductor
(Y - Phase) was
found snapped at a
distance of 3.4KM
from Malbase
Substation.
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66/33/11kV Phuentsholing substation

Time of

Time of . Load before Name of L Exact location of fault
Sl.No TDgte_of Outage N Datﬁ Oft_ ::ault d Dgratlon of Outage Nam:ero_f Fezders Substations/Line Reason of Fault Relay |nd|c?t|on and (Line Remarks
ripping (Hrs) ormalization C(eHa:_':; utages (MW) ripee affected by fault operation segment/substation)
Feeder tripped due
to conductor snap
1| sak17 | 1805 | 617 | 1116 | 1721 | 17.00 | 66KV Mabase- | Plng Gedu& oc&pr | 0V 186& Line between loc. No.
Pling gomtu 86 PS 001- PS 002.
Heavy rainfal during
the time of tripping.
Feeder tripped as
2 | 8wh7 | 2325 | owk17 | 1436 | 1511 | 1755 | OOKY Mabase- Nil EF&O/C  |51B5IN86&186|  Substation | Prose dse
Pling insulator from gantry
punctured.
66/33/11kV Phuentsholing substation
" Time of .
Time of . Load before Name of Lo Exact location of fault
Sl. No TDta\te'of Outage N Datlg Oft. ::ault d Dgratlon of Outage Nam_el_qf Fezders Substations/Line Reason of Fault Relay |nd|cst|on and (Line Remarks
ripping (Hrs) ormalization C(Zar'; utages (MW) rippe affected by fault operation segment/substation)
Tripped due to bad
weather condition
1 |31-Aug-17| 1:10 31-Aug-17 2:03 053 5.61 |66kV Pling - Gomtu Nil Temporary 186 & 86 Line (Heavy rainfall,
lightning and
thundering)
220/66/11kV Semtokha substation
. Time of . Load before Name of Name of Lo Exact location of fault
SI. No T??tei(: BE oef Norlr?wﬁz(:tion Fault DgLattlostf Outage Feeders/Equipment Substations/Line Reason of Fault Relayol ndrlzzt(:rc:n and (Line Remarks
pping 9 cleared i (MW) Tripped affected by fault we segment/substation)
1 |24-sep-17| 107 | 24-sep-17 | 138 031 | 3100 [63.24 220kv Chukha - | Chukhaallthe unit |Main 1/2 o s ong
Semtokha trip trip. Distance trip.
220/66/11KV Singhigaon substation
. Time of . Load before Name of Name of oL Exact location of fault
SI. No T??tei(: BS:Z 0; Norlr?wztleizoaftion Fault Dgl;igozsof Outage Feeders/Equipment Substations/Line Reason of Fault Relayomdrlzgggn and (Line Remarks
pping 9 cleared 9 (MW) Tripped affected by fault pe segment/substation)
SOMVA All 66KV and tCh(e?Ltﬂr(;Ir:stfg:lrilregre:s
1 12-Sep-17 0:00 15-Sep-17 19:01 67:01:00 35 transformer(HV and Tripped 50Y,51N and 86 Substation
LV) 11KV consumer there was problem
on 87 T relay.
66KV Bhutan
concast frd got
66KV Bhutan All 66KV and . . tripped from
12-Sep-17 : 12-Sep-17 : K . .
2 p 0.00 p 19:47 19:47 34.4 Concast Frd(import)| 11KV consumer Tripped 50Y,51N and 86 Substation Malbase end.
Weather:Ranining, lig
hting and thundering
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Watsa Substation
. Time of . Load before Name of Name of P Exact location of fault
SI. No T?iapt;izfg BLTt:;); Norlrjnztliz(:tion Fault Dgﬁgg::f Outage Feeders/Equipment Substations/Line Reason of Fault Relayolgedrlzzggn and (Line Remarks
cleared (MW) Tripped affected by fault segment/substation)
Station
Earth fault and Over
1 |141002017| 1235 | 141002017 | 1405 130 | 534MW |66KV SF6 breaker |Fdr. I, Il and station | 2iaUtand OVer | ot relay Feeder(500KVA
current transformer found
operated .
defective)
400/220/66/11kV Malbase substation
. Time of . Load before Name of Name of I Exact location of fault
SI. No T??;:iifg -g::égo; Norzztleizoaftion Fault Dgﬁg;:;)f Outage Feeders/_Equipment Substations/Line Reason of Fault Relay()l:ec:j;;grc:n and (Line ) Remarks
cleared (MW) Tripped affected by fault segment/substation)
86 B optd.
Trip Values:
HV,IL1= .
0.102A/44.31deg. Qgr'zzr:fiztt'g df‘;:ders
1L2 =0.125A/-
4.637deg, 400kV Tala-Malbase
IL3= Feeder & 220kV
1 16/12/2017 5:31 16/12/2017 8:09 2:38 84 200MVA ICT 200MVA ICT Tripped 0.105A/175deg Substation Chukha-Malbase
. ' Feeder was under
LV, 1L1= hutdown. 220 KV
0.048A/81.18deg. sBrL: ara Féeder ot
IL2 =0.087A/- trippat their end.g
32.78deg.
1L3 = 0.065A/-
37.40deg.
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400/220/66/11kV Malbase substation

Sl. No

Date of
Tripping

Time of
Outage

Date of
Normalization

Time of
Fault
cleared

Duration of
Outages

Load before
Outage
MW)

Name of
Feeders/Equipment
Tripped

Name of
Substations/Line
affected by fault

Reason of Fault

Relay indication and
operation

Exact location of fault
(Line
segment/substation)

Remarks

11-Sep-17

2355

12-Sep-17

0:56

101

66kV Bus Coupler

66KV Bus Coupler

Overcurrent

51N Start, 51 Start.
Trip Values:

IL1 =467.92A, -
1.61deg.

IL2 = 3551.40A, -
172.58 deg

IL3
=673.78A,87.31deg.
L4 =
3024.87A,176.21deg.

Substation

11-Sep-17

2359

12-Sep-17

0:55

0:56

38

66kV Pasakha
feeder - |

66KV Pasakha
feeder - |

Overcurrent

51 Start, IEF 50N
Trip

Trip Values:

IL1
=809.67A,2.45deg.
IL2 =1510.51A, -
162.58deg.

IL3 =371.74A,
61.26deg.

L4 = 459.24A, 11.96
deg.

Line

11-Sep-17

23:58

12-Sep-17

0:51

0:53

38

66kV Pasakha
feeder - IV

66KV Pasakha
feeder - IV

Overcurrent

51 Start, 86 Optd,
10C 50 Trip, IEF
50N Trip

Trip Values:
IL1=2575, -
27.610deg.

1L2 =2408.10A, -
164.85deg.

1L3 =401.26A,
120.7deg.

IL4 = 257.50A, -
27.61deg.
IL5=2408.1, -
164.85deg.

IL6 = 401.26,
120.7deg.

Line

11-Sep-17

0:00

12-Sep-17

0:50

0:50

43

66KV Pasakha
feeder - 11

66KV Pasakha
feeder - 11

Overcurrent

51 Start, 860ptd.-
Trip Values:

IL1
=1241.56A,2.88deg.
IL2 = 2614.11A, -
135.84 deg.

IL3
=2628.88A,99.34deg.
IL4 = 1241.56A,
2.88deg.

Line

Heavy Rainfall with
lightning and thunder.
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12-Sep-17

1.05

12-Sep-17

10:30

9:25

66kV Bus Coupler

66KV Bus Coupler

Overcurrent

51 Start. General
Trip

Trip Values:

1L1 =3418.55A, -
134.70deg.

IL2 = 201.42A, -
174.60 deg.

IL3

=1248.53A,68.28deg.

IL4 = 2498.49A -
149.08deg.

Substation

12-Sep-17

1.07

12-Sep-17

10:35

9:28

43

66KV Pasakha
feeder - IV

66KV Pasakha
feeder - IV

Overcurrent

51 Start, 86 Optd.
Trip Values:
IL1=2171.31, -
93.82deg.

IL2 =215.94A, -
131.82 deg.

IL3=
1472.79A,60.45 deg.
IL4 =2171.31A, -
93.82deg.

Line

12-Sep-17

1:09

12-Sep-17

10:36

9:27

38

66kV Pasakha
feeder - 11

66kV Pasakha
feeder - 11

Overcurrent

86 Optd, IEF 50N
Trip

Trip Values:
IL1=2197.32A, -
97.68deg.

IL2 =129.92A,49.12
deg.

IL3=
1995.62A,57.03 deg.
1L4 =2197.32A, -
92.68deg.

Line

The feeders were
test charged after the
first tripping at
0:50HTrs, but again
got tripped.

24-Sep-17

1.07

24-Sep-17

4:56

3:49

-176

220kV Chhukha -
Malbase Feeder.

220kV Chhukha -
Malbase Feeder.

Tripped

86 A optd.,BBP
optd.

Trip Values:

IL1 =799.8A,
195.2deg.

IL2 =2917A- 123.52
deg.

IL3 = 2154A,206.1
deg.

IL4 = 32.03A, -
152.6deg.

Line

The male and female
contact of 220kV
Bus-A isolator (Y-
Phase), was burnt.
The post insulator of
isolator was also
damaged. The feeder
was fed through
transfer isolator.
Heavy Rainfall with
thunder and lightning
at the time of

tripping.
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24-Sep-17

1.07

24-Sep-17

4:59

352

220KV Bus Coupler

220KV Bus Coupler

Tripped

No data displayed.

Substation

10

24-Sep-17

1.07

24-Sep-17

4:58

351

55

220kV Malbase -
Birpara Feeder.

220kV Malbase -
Birpara Feeder.

Tripped

BB trip,86 optd.

Trip Values:
1L1=4316 A- 16.80
deg.

IL2 = 3344 A --5.269
deg.

IL3 = 3815 A--186.7
deg.

IL4 = 49.08A - 207.4
deg.

Line

Tripped along with
the tripping of 220kV
Chhukha - Malbase
Feeder. Heavy
Rainfall with thunder
and lightning at the
time of tripping.

11

24-Sep-17

1.07

24-Sep-17

2:15

1.08

41

66KV Pasakha
Feeder - I.

66KV Pasakha
Feeder - I.

Tripped

86 optd., General trip,
10C-50-N trip.

Trip Values:
IL1=181.11 A-38.71
deg.

IL2 =170.7A --
117.35 deg.

1L3 =129.40 A--
141.97 deg.

Line

12

24-Sep-17

1.07

24-Sep-17

2:17

1:10

41

66KV Pasakha
Feeder - II.

66KV Pasakha
Feeder - 1.

Tripped

86 optd., General trip,
10C-50-N trip.

Trip Values:
I1L1=174.28 A-15.23
deg.

IL2=159.99 A --
128.23 deg.

IL3 =180.85 A--
120.97 deg.

Line

13

24-Sep-17

1.07

24-Sep-17

2:20

113

46

66kV Pasakha
Feeder - IV.

66kV Pasakha
Feeder - IV.

Tripped

86 optd., General trip,
10C-50-N trip.

Trip Values:
1L1=348.90 A-66.73
deg.

IL2=438.37 A --
113.42 deg.

IL3 = 1368 A--84.59
deg.

Line

Tripped along with
220kV Chhukha -
Malbase Feeder. The
charging of these
feeders were
delayed due to heavy
rainfall with lightning
and thunder.
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