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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). The Office of the Bhutan Power System Operator (BPSO) under Ministry
of Energy and Natural Resources 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, and “System Operator has to submit
a quarterly report covering the performance of the Transmission System to all Licensees, Authority and Ministry”. This transmission
performance report contains summary of growth of peak demand, performance of generating stations (power and energy generation), energy
availability and requirement for the country, export and import of electricity to/ from India, frequency profile of selected substation and
voltage profile of few important substations.

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

2. National Peak Demand
The national peak demand till now is recorded at 435.35MW which was occurred on December 26, 2021 at 18:00 hours. This is calculated by
summation of Feeder Loading at Plants minus Export.

Table 2.1. The National Peak Demand since 2007

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Peak Load

MW) 157.36 | 187.05 | 237.17 | 256.95 | 276.24 | 282.44 | 313.94 | 333.41 | 336.52 | 335.87 | 362.09 | 399.35 | 387.66 | 374.53 | 435.35

% Growth over

. - 18.87 | 26.79 8.34 7.51 2.24 11.15 6.20 0.93 -0.19 7.81 10.29 -2.93 -3.39 16.24
previous 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 or Import)
2. National Demand = (Sum of all feeders loading at hydropower station) — (Sum of all Export/Import)
3. National Demand = (Sum of all substation loading)

For this report, the National Demand was calculated using method-1
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Table 2.1.2. Domestic demand for Eastern Grid, Western Grid and National using method- 1

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

July 143.03] 126.00] 487.45 2230 54067 113.15
August 188.09 112:00 43026 60.24 527.18 138.29
‘September 19643 112.90 400.75 113.85 33045 10227

Graph 2.1.2. Domestic demand for Eastern Grid, Western Grid and National using method- 1
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The national load pattern for the month of July to September, 2022 calculated using method-1 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. Total Energy (MU) consumed

Tatal energy sold to BPC (MU)
e
32119551137
Fi6.52908178

| =t =1 =1

Graph 3.1.1. Total Energy (MU) consumed
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July 59728383600 204 844968 2845738535
August 61584417200 240532610 302.1170268
‘September 6013601145 2138 081376 2982173871

Graph 3.1.2. Energy (MU) consumed
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4. Performance of generating plants

4.1. Power and Energy Generation

The maximum total generation for the third quarter of year 2022 was 2,465.02 MW in month of September and minimum generation was

884.67 MW in the July month.

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

July 5540 1070 3950 4T L122.00 557.00 64 00 0.00
August 66.58 3354 353.00 25979 112200 830.00 66.00 0.00
‘September 6639 2010 353.39 16559 1.122.00 734.00 66.00 0.00

Source: Hvdropower Planrs (DGPC)

Graph: 4.1.1 Summary of maximum and minimum generation by various hydropower plant
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Daily maximum, minimum and average generation by each generating plant for the month of July to September, 2022 is attached as

Annexure-I.

4.2.Plant Capacity Factor
The capacity factor of each generating plant was calculated as below:

Total energy plant has produce over a period

Capacity factor =

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

Total energy plant would produce when operated at full capacity

July 43.83676 9513% | 21785105 | 9005% | 692638545 | 9431% | 47016460 | 108.83%
August 47.02880 98T | 6864TTR [ 2746% 22088800 [ 20.11% | 134037818 | 30026%
September 46.975%0 10194% | 6349768 | 2625% | 22546300 | 30.70% | 185114909 | 42851%

Graph 4.2.1: Capacity factor of various hydropower plants
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5. Export and Import of Electricity

Maximum export for the third quarter of year 2022 was 1,280.73 MW in the month of August to Binaguri substation in India. The minimum
export recorded was 2 MW to Salakoti & Rangia substation in India during the month of July.

Table 5.1. Export of electricity to India

July 1.208:00 571.03 23288 51.30 1734 200
August 1,280.73 727.07 260.74 5232 7791 13.79
‘September 113636 55900 310 130 9551 0.50
Graph 5.1. Export of electricity to India
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Table 5.2. Import of electricity from India.

Transmission System Performance Report

Import From Binaguri (MW) Birpara (MW) Salakoti and Rangia (MW)
Month Max Min Max Min Max Min

July 0.00 .00 0.00 0.00 20.02 129
August 0.00 0.00 0.00 0.00 1024 1024
September 0.00 0.00 2416 24.16 15.60 0.06

Third Quarterly Report-2022

Graph 5.3. Import of electricity to India
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6. Frequency profile

The nominal allowed frequency range shall be 50Hz + 1% in Bhutan. The system is normally managed such that frequency is maintained
within operational limit of 49.5 Hz to 50.5 Hz. However, frequency may move outside these limit under faulty condition.

As per the Grid Code 2008, clause 6.4.1 the frequency is classified into three different bands as follows:

a. Normal state

The transmission System frequency is within the limit of 49.5Hz to 50.5Hz.
b. Alert state

The Transmission System frequency is beyond the normal operating limit but within 49.0Hz to 50.0Hz.
c. Emergency state

There is generation deficiency and frequency is below 49.0Hz.

The frequency at 220kV Bus at 220/66/11kV Semtokha substation in the western grid and 132kV Bus at 60MW Kurichhu Hydropower
Plant in the eastern grid is considered.

6.1.Frequency for the month of July, 2022
Table 6.1.1. Bus Frequency profile of Semtokha Substation

SI. No. Operating State Frequency
1 Normal State 100.00%
2 Alert State 0.00%
3 Emergency State 0.00%
4 Blackout/Other 0.00%

Graph 6.1.1. Bus Frequency of Semtokha Substation

6|Page



Transmission System Performance Report Third Quarterly Report-2022

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

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

Graph 6.1.2. Bus frequency of Kurichhu Hydro Power Plant
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In the month of July, 2022, the Western grid has maintained the frequency within the normal operating limit of 100% and Eastern grid has
maintained the normal operating limit of 98.79% and deviated 1.21% to blackout/others.

6.2.Frequency for the month of August, 2022
Table 6.2.1. Bus frequency of Semtokha Substation

SI. No. Operating State
1 Normal State
2 Alert State
3 Emergency State
4 Blackout/Other
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Graph 6.2.1. Bus frequency of Semtokha Substation

220kV Bus Frequency at Semtokha Substation

0.00%
0.13%
. 0.00%
= Normal State
| Alert State
= Emergency State
u 8lackout/Other

Table 6.2.2. Bus frequency of Kurichhu Hydro Power Plant

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

Graph 6.2.2. Bus frequency of Kurichhu Hydro Power Plant
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In the month of August, 2022, the western grid frequency was maintained at normal operating range of 99.87% and deviated 0.13%to Alert
state whereas Eastern grid was maintained at maintained at normal operating range of 100%

6.3.Frequency for the month of September, 2022
Table 6.3.1. Bus frequency of Semtokha Substation

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

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 Frequency
1 Normal State 96.37%
2 Alert State 0.40%
3 Emergency State 0.00%
4 Blackout/Other 3.23%

Graph 6.3.2. Bus frequency of Kurichhu Hydro Power Plant
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In the month of September, 2022, western gird frequency had maintained at 96.51% within the normal operating range and deviated 3.49% to
blackout/other state. The eastern also maintain within normal operating range of 96.37 %, deviated 0.40% to alert state and 3.23 % to
blackout/other state.

6.4.Frequency Summary for the month of July to September 2022
Table 6.4.1. Frequency summary for the month of July to September, 2022.

. Bus Frequency at Semtokha Substation |Bus Frequency at Kurichhu Hydropower
Subs tation/Plant () Plant (Hz)
Month Max Min Max Min
July 50.20 49.60 50.25 49.60
August 50.20 49.40 50.25 49.49
September 50.10 49.80 50.50 49.59

Graph 6.4.1. Frequency summary for the month of July to September, 2022
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Daily maximum, minimum and average Frequency of Malbase substation in western grid and Kurichhu Hydro Power Plant in eastern grid for
the month of July to September, 2022 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
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Transmission system voltages are outside the limit of 0.9 times and 1.1 times of nominal values.

Third Quarterly Report-2022

Due to the location of 400/22/66/11kV Malbase substation in western grid and 132/33/11kV Nangkhor substation in the eastern grid, the
voltage profile of these substations are considered.

7.1.Voltage profile for the July, 2022

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

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

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

SI. 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

SI1. No. Operating State
1 Normal State
2 Alert State
3 Emergency State
4 Blackout/Other
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Graph 7.1.3. Voltage Profile of 132/33/11kV Nangkhor Substation

7.2.Voltage Profile for month of August, 2022
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Table 7.2.1. Voltage Profile for 400/220/66kV Malbase Substation

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

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

SI1. No. Operating State
1 Normal State
2 Alert State
3 Emergency State
4 Blackout/Other

Graph 7.2.2. Voltage Profile of 220/66/11kV Semtokha Substation
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66KV Bus Voltage at Semtokha Substation
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Table 7.2.3. Voltage Profile of 132/33/11kV Nangkhor Substation

SI. 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 September, 2022
Table 7.3.1. Voltage Profile for 400/220/66kV Malbase Substation

SI. No.

1

2
3
4

Operating State
Normal State
Alert State
Emergency State
Blackout/Other

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

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

Graph 7.3.2. Voltage Profile of 220/66/11kV Semtokha Substation
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Table 7.3.3. Voltage Profile of 132/33/11kV Nangkhor Substation
SI. 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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7.4.Voltage Summary for the Month of July to September, 2022
Table 7.4.1. Voltage Summary for the month of July to September, 2022
I
: <V By 220kY Bus Valtage (kV) 66KV Bus Voltage (kV) | 133kV Bus Voltage (i
July 41400 405.00) 23500 ST 6635 63.10 139.87 12634
August 412.30] 142,00 22290 209.50 500 £0.01 13431 12884
Seprember 415,59 389.00 12300 21450 65.00 62.00 136.10 12943
Graph 7.4.1. Voltage Summary for the month of July to September, 2022
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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 July to September, 2022 is attached as Annexure-IV

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

8.1.Major Outages in Eastern Grid
It had been observed that there was multiple major tripping occurred during the third quarter of the year compare to the previous quarter.
Generally, all the tripping occurred are of transient in nature but the maximum restoration time 38hr.

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

8.2.Major Outages in Western Grid
It had been observed that there was major tripping occurred during the third quarter year as compared to the previous quarter the restoration time was
ranging from 2hrs-1847hrs.

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

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

9. Annexures Annexure-I

Table: Generation of July, 2022

Jul31 BHP (MW) CHP (MW} BHP (MW} SHP (3W)
Daite Maz s | Ava Max Min Ava Y Min Ava
1 58 3 ﬁ}._-'ll 13  smen| 1wl smpy B0} a.00] 504 P [T
2 6434 E8.08 630 340 56 | TR #5T7 g0 010 T I
3 4624 6507 86 0 MR 3012 35816 6600 6879 37406 1F5.19) S0
1 .00 55.78] AN 165595 16783 k| [ 51 47 15426 042
g .00 & in] 5.9 36040 36705 ] 59350 59185 9304
i o 22 ] ) ] - =L 301 oy
7 £3.33 5620 e 36036 AT B0 | 73.08 948 (ETET]
8 8014 M gl s1g6]  mml  ne gm 63T 278 35 30446
L] sh.11 5612 415D Ti455 1284 s | &% .00 57036 3950 51733
10 1ot 1] ios]  rue| Tm) s6pn|  s6o0] LA 45088 a1
1 9.4 1040} 57 L0 AT | | 00| [TER 708 e
12 54,50 971 .40 I3 17556 6600  6600[ SHI.00 $T935 524 85
12 45 A5 108 013 17688 b L | -s400 455 06 0055 nin
u 513 I8 4705 17642 2469 56,00 | | 9190 150 5919
15 s .10 317 176,78 P | 260 sazan 45540 131 90
18] 4454 4430 4449 FaE ST 1533 0| 43 {7091 430:70 8143
17 e 110 LS Al Iin % | 38 13343 45533
18 A8 50 1317 248 TH6T piv ] “55.00| 7153 11531 4354
19 6208 1971 85 It I3 600 .%E. 31 9% 009 150
20 400 Ty 4652 mm aT 450 =i Al 47 44340
pi 433 [T 8617 I P 55 a0 359 5139 SHL67
= & 50 g1.1i &40 0 PN 6513 BT e Wi 07 0}
13 6533 608 S22 D8 542 504 s 59365 918 3
1 4635 5611 g  mn THE % | 581 S 7R3
15 4636 sa.08] [THE 00 7464 hegy L4805 9368 3E7AL 54737
26 66 33 6611} 511 17679 1496 ) I ) 231 LI 57152
27 4 1) 1400 #1711 e pIrET] | Eranf a1a 40100 ECHET]
8 540 [ 8631 707 37382 68.60] s6m0| 01 34168 I01g
% 653 gailt e e  Iuw satd| a0 L1 0149 Wi1E
an 630 614 a1 43S 7496 600 a400] =11 15149 35
n 5534 ss03] o528 oms| A 600  s5.00] C TR FREET] i
Max B0 0559 G6.00 20418
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Sewsre THP, CHP, BHP, KHP MHP (DGPC)

Graph: Generation for the month July, 2022
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Table: Generation for the month of August, 2022
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Graph: Generation for the month of August, 2022
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Plants Generation
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Table: Generation for the month of September, 2022
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Source: THP, CHP, BRP, KHP MEF (DGPC)

Graph: Generation for the month of September, 2022
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Table: National demand for July, 2022
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Graph: National Demand for July, 2021 Annexure-II
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Table: National Demand for August, 2022
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Table: National Demand for September, 2022
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Transmission System Performance Report

Graph: National Demand for August, 2022
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Transmission System Performance Report

Table: Daily maximum, minimum and average frequency for the month of July, 2022

Jun22 Bus Frequency at Semtokha Bus Frequency at Kurichhu
Subs tation Hydropower Plant
Date Max Min Ava Max Min Ava
1 50.00 49.70 49.95 50.14 49.81 50.01
2 50.00 49.70 49.92 50.15 49.79 49.97
3 50.20 49.80 49.97 50.15 49.84 50.02
4 50.00 49.70 49.91 50.08 49.74 49.96
5 50.10 49.80 49.96 50.10 49.87 49.99
6 50.00 49.60 49.95 50.06 49.77 50.00
7 50.00 49.80 49.94 50.13 49.79 50.00
8 50.00 49.60 49.96 50.13 49.84 50.01
9 50.10 49.90 49.98 50.12 49.93 50.02
10 50.10 49.80 49.98 50.11 49.76 50.01
11 50.00 49.90 49.95 50.15 49.76 50.00
12 50.00 49.80 49.96 50.10 49.90 50.01
13 50.10 49.80 49.98 50.14 49.88 50.02
14 50.10 49.80 49.97 50.10 49.84 50.01
15 50.00 49.70 49.92 50.25 49.70 49.98
16 50.00 49.70 49.95 50.08 49.81 50.01
17 50.00 49.80 49.95 50.12 49.87 50.02
18 50.00 49.80 49.93 50.05 49.60 49.95
19 50.00 49.80 49.95 50.13 49.79 50.00
20 50.00 49.70 49.95 50.15 49.74 50.01
21 50.10 49.90 49.98 50.08 49.90 50.02
22 50.10 49.90 49.97 50.13 49.94 50.02
23 50.00 49.80 49.95 50.09 49.87 50.02
24 50.10 49.70 49.98 50.09 49.79 50.01
25 50.00 49.80 49.98 50.10 49.92 50.04
26 50.00 49.80 49.97 50.06 49.84 50.00
27 50.00 49.80 49.96 50.08 49.83 50.00
28 50.00 49.60 49.94 50.08 49.69 50.00
29 50.10 49.80 49.96 50.12 49.85 50.00
30 50.10 49.90 49.99 50.12 49.94 50.04
31 50.00 49.90 49.98 50.17 49.97 50.04
Max 50.20 50.25
Min 49.60 49.60

Source: TD (BPC), KHP (DGPC)

Graph: Daily maximum, minimum and average frequency for the month of July, 2022

Third Quarterly Report-2022

Annexure-II1

Bus Frequency at Semtokha Substation and Kurichhu Hydropower Plant
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Table: Daily maximum, minimum and average frequency for the month of August, 2022

Transmission System Performance Report

Aug-22 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 49.88 50.02
2 50.00 49.80 49.96 50.07 49.73 50.00
3 50.00 49.60 49.92 50.07 49.60 49.97
4 50.00 49.80 49.94 50.10 49.80 49.99
5 50.00 49.80 49.97 50.08 49.96 50.02
6 50.00 49.80 49.95 50.08 49.76 49.99
7 50.00 49.90 49.97 50.21 49.91 50.02
8 50.00 49.70 49.95 50.12 49.76 50.01
9 50.00 49.70 49.95 50.11 49.86 50.01
10 50.00 49.80 49.95 50.23 49.87 50.01
11 50.00 49.70 49.95 50.19 49.83 50.03
12 50.00 49.80 49.93 50.07 49.80 49.99
13 50.00 49.80 49.93 50.05 49.85 49.98
14 50.00 49.80 49.96 50.08 49.73 50.00
15 50.20 49.80 49.97 50.25 49.81 50.03
16 50.00 49.40 49.92 50.09 49.67 50.01
17 50.00 49.80 49.94 50.05 49.86 49.99
18 50.00 49.60 49.94 50.08 49.59 50.00
19 50.00 49.90 49.97 50.19 49.96 50.04
20 50.00 49.90 49.97 50.07 49.89 50.01
21 50.00 49.70 49.95 50.14 49.80 50.01
22 50.00 49.90 49.97 50.10 49.90 50.02
23 50.00 49.80 49.95 50.08 49.90 50.02
24 50.00 49.70 49.92 50.14 49.81 49.99
25 50.00 49.60 49.94 50.09 49.59 49.98
26 50.00 49.60 49.91 50.08 49.74 49.97
27 50.00 49.80 49.91 50.12 49.86 49.98
28 50.00 49.80 49.95 50.12 49.90 49.99
29 50.00 49.70 49.92 50.03 49.82 49.95
30 50.00 49.80 49.93 50.09 49.81 49.99
31 50.00 49.80 49.93 50.09 49.81 50.00
Max 50.20 50.25
Min 49.40 49.59

Source: TD (BPC), KHP (DGPC)

Third Quarterly Report-2022

Graph: Daily maximum, minimum and average frequency for the month of August, 2021
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Table: Daily maximum, minimum and average frequency for the month of September, 2022
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Transmission System Performance Report

Sep22 Bus Frequency at Semtokha Bus Frequency at Kurichhu
Subs tation Hydropower Plant
Date Max Min Ava Max Min Ava
1 50.00 49.80 49.94 50.09 49.90 50.00
2 50.00 49.80 49.93 50.30 49.84 50.00
3 50.00 49.80 49.95 50.06 49.89 49.99
4 50.00 49.80 49.96 50.13 49.95 50.02
5 50.00 49.90 49.96 50.06 49.88 49.99
6 50.00 49.80 49.95 50.06 49.70 49.97
7 50.00 49.70 49.93 50.04 49.85 49.98
8 50.00 49.70 49.93 50.05 49.73 49.97
9 50.00 49.80 49.91 50.09 49.83 49.98
10 50.00 49.80 49.93 50.05 49.84 49.99
11 50.00 49.80 49.94 50.13 49.85 50.01
12 50.00 49.80 49.92 50.06 49.78 49.98
13 50.00 49.80 49.96 50.13 49.49 50.00
14 50.00 49.80 49.95 50.11 49.49 49.98
15 50.00 49.80 49.97 50.13 49.78 49.99
16 50.10 49.90 49.98 50.12 49.92 50.01
17 50.00 49.70 49.96 50.11 49.91 50.01
18 50.00 49.90 49.94 50.05 49.91 50.00
19 50.00 49.80 49.95 50.05 49.87 49.99
20 50.00 49.80 49.98 50.06 49.95 50.02
21 50.00 49.80 49.97 50.08 49.89 50.01
22 50.00 49.90 49.95 50.08 49.90 50.01
23 50.00 49.90 49.97 50.06 49.94 50.01
24 50.10 49.90 49.98 50.06 49.85 50.02
25 50.00 49.70 49.96 50.10 49.85 50.02
26 50.00 49.50 49.94 50.07 49.84 50.00
27 50.00 49.70 49.95 50.09 49.94 50.02
28 50.00 49.90 49.97 50.06 49.90 50.01
29 50.00 49.80 49.96 50.06 49.49 50.00
30 50.00 49.80 49.97 50.08 49.92 50.02
31 0.00 Error Error 0.00 Error Error
Max 50.10 50.30
Min 49.50 49.49

Source: TD (BPC), KHP (DGPC)

Graph: Daily maximum, minimum and average frequency for the month of September 2022

Third Quarterly Report-2022

Table: Daily maximum, minimum and average Voltage for the month of July, 2022
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Table: Daily maximum, minimum and average Voltage for the month of August, 2022

Graph: Daily maximum, minimum and average Voltage for the month of July, 2022

fakan Malhaze Substation Nangkhor Substation
i J00KV Bus Valtage (KV) 320kV Bus Voltage (V) 66KV Bus Voltage (V) 132kV Bus Voltage (kV)
Date Aax Min Ava Max Min Ava Max Alin Ava Max Min Ava
1 412,50 402.00 404 .06 21800 214.00 21600 66.00 6 00 6406 13423 13029 13264
2 40500 0130 404 17 219.00 21300 25T §6.00 64 .00 6343 134,65 13070 13283
3 40500 401 00 40H 35 21730 21350 216 6390 64 00 68 13528 130.50 13291
4 A6 0K 407 530 44 33 21800 12100 21191 6350 64 .00 64.92 1344 13125 13265
5 40550 20350 404 65 217.00 21350 21531 6325 6400 f4 60 15348 130.08 13200
] 40750 40250 404 52 218.00 21200 215338 G320 63.10 460 13420 13132 13285
i 408.50 402 50 405:30 21850 2250 21581 6320 03.68 6455 13444 13112 13282
8 20630 £04.50 40565 21750 21300 21542 43.00 84.00 64 65 13444 1317 13308
9 209 .00 40450 40681 21950 21300 21585 66.00 6L 00 6470 13569 13257 13433
10 41050 406 .00 40879 21850 21400 21673 &6.00 64 00 63.15 13631 13157 13438
11 410.00 407.00 408 46 21900 215350 21723 6.0 64 .00 G330 13590 13029 15260
2 AT1.50 405 00 40T 219 0 2135:50 21635 66.00 63.63 6478 13569 12966 13288
I3 40700 20500 40658 21900 21350 21652 G500 63.65 6405 15421 13029 13263
14 41100 206.00 407.63 21800 21400 21690 665 64 50 6301 13403 15112 13242
15 241100 30500 4077 200060 70 21821 #.00 63 .00 6348 13548 130,02 13234
16 411.00 £05.00 40850 22000 216:30 21548 4325 6400 6495 13486 13029 13220
17 414 00 £05.00 304 45 22500 218100 21200 6523 6300 6504 15527 130,08 13273
18 413.00 205 .00 40879 23250 21600 21863 65.23 64 00 G6i74 13403 13070 13245
19 410.50 40600 45730 72030 216:50 21808 6345 6475 f1.00 13369 15049 13242
20 AF.0H) 402 00 4660 22030 21700 21835 0.0 6400 6342 13465 130390 13237
2 402 50 104 00 40733 22050 21700 21888 (035 64.50 03,50 13631 13049 13281
- 407540 20400 405.88 21850 21500 273 665 64 .00 8307 134 .63 130.08 13222
23 41100 40300 4567 21900 Mon0 217.60 #.00 o 00 G309 13423 13850 13222
24 40830 £02.50 40525 218.50 21500 21677 43.00 64.00 6463 13538 12625 13264
25 410:00 404 50 40508 218353 12200 21351 66.00 6455 6501 13590 13132 13335
26 408.00 205 .00 40596 23200 21600 21923 5600 64 00 64 06 13087 12087 13331
27 41350 40600 410,39 T3230 21850 72084 6600 6500 624 13410 1263 1378
28 413,00 405 00 40854 224 00 6.0 21969 6.0 64 .00 6520 13548 13000 13295
) 40850 2550 4046.94 219,50 21600 21815 G500 6400 64.04 13832 131.12 132.85
an 40500 550 40556 22000 217,00 ME2T 630} 64 85 G4 59 13307 15112 13332
a1 21000 20600 2767 2073 N7 21250 %87 o 30 6310 135.69 131.35 135.13
Max 414.00 224.00 66.35 139.87
Min 401.00 121.00 43.10 126.34
‘Source: TD, BPC
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Graph: Daily maximum, minimum and average Voltage for the month of August, 2022

Aug 22 Malhaze Substation Nangkhor Substation
- : J00KV Bus Valtage (KV) 320kV Bus Voltage (V) 66KV Bus Voltage (V) 132kV Bus Voltage (kV)
Date Aax Min Ava Max Min Ava Max Alin Ava Max Min Ava
1 20950 40550 407 .56 221 .00 21300 21842 66.00 6 00 6403 13423 13089 13158
2 408.50 A04.00 405:71 21950 21500 217498 63.50 64 .00 6174 13486 130,08 13250
3 410.00 404 00 40673 21930 21550 217467 6300 G4 00 .67 13328 12904 32
4 41050 404 50 40702 2050 21450 21752 6375 63.00 6431 13507 131.32 13262
5 40850 204 50 40683 21850 215100 21658 6313 G 00 64 48 153444 130.08 13230
] 41000 20450 40740 21850 215560 2T25 630} 63.00 6432 13348 130.08 13276
i 21000 404 50 A7 45 21000 21500 21721 63100 .00 6457 135:8¢ 12810 13262
8 20230 £06.00 4077 21200 21600 21760 4328 6400 o477 135.07 13056 13252
9 410,50 40550 40813 22050 215:50 21745 66.01 G425 6504 13382 131 16 13261
10 412.00 40550 40885 219 00 21600 RS 6500 64 00 6456 13486 12565 13258
11 41300 40400 408.50 21950 21350 21723 6.0 63.00 64,55 153569 13 13306
2 415,00 405 00 40767 21850 21600 2175 6330 63.80 64.66 13327 131.53 13295
I3 409 040 206.00 40719 21900 21650 21746 6300 6415 64.70 15465 13145 13273
14 4120 207 .00 40888 2050 21700 21881 GF43 64 040 64 86 133.52 15142 13201
15 41050 40400 20720 23100 21600 21834 #.00 o 00 6313 13403 130.50 132:8%
16 208530 £03.50 40581 21950 215:50 2074 6600 6400 6493 13444 12966 13235
17 40650 403 .00 404 54 21900 21500 21679 6530 6L 00 B4 39 13486 130,08 13249
18 408.00 404 .00 405,81 21950 21450 ATELT 5600 6270 6451 134 44 13029 13235
19 40750 404 30 4055.80 21600 20850 21487 64.00 6001 6281 13465 150.80 3225
20 A09.00 £03.00 40625 21730 21350 21571 6345 62 .00 62.03 13465 130.70 13290
2 409 040 404 00 40663 F2X50 215100 21765 6800 62,70 64.15 13631 13045 13360
- 40650 20250 40531 22000 216568 21758 R 64 .00 6434 13507 13019 1325
23 20750 F02.:00 40531 21850 216.00 LM 63100 6300 Gt 04 13390 13870 13287
24 20900 £04.50 40660 21950 215:30 218.03 43.00 63.00 6411 133.82 13049 13256
25 40800 £05.00 40624 21800 214.00 21590 64 45 61.00 62,04 13548 13152 13319
26 409:30 205 .00 40687 21800 21500 21653 6500 6265 63153 13500 13049 13192
27 410.00 407 00 40863 21230 21550 P/ 6325 6300 6147 13480 12810 13224
28 41450 404 50 410.17 22150 500 21825 6385 63.00 63.43 13507 130,70 13327
) 40750 500 40577 21800 214.00 21655 6300 6300 G3.97 13548 13025 132.00
an 40550 40350 40548 21800 21500 S R G300 62.50 6438 153444 13008 133.00
a1 2600 30350 40498 21850 216:50 21719 63:30 6330 455 13327 132,16 13317
Max 414.50 22250 68.00 136.31
Min 402,00 209.50 60.01 129.04
‘Source: TD, BPC
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Table: Daily maximum, minimum and average Voltage for the month of September, 2022

Third Quarterly Report-2022

Malbase Substation Nangkhor Substation
SSpZe 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
1 408.00 399.00 405.13 218.50 215.00 217.15 65.00 64.00 64.53 135.69 129.45 133.41
2 407.00 404.00 405.54 218.00 215.00 216.69 65.00 63.50 64.20 135.07 131.10 132.99
3 408.50 405.50 407.56 219.50 215.50 217.77 65.85 63.50 64.65 134.03 130.08 132.88
4 409.00 403.50 407.17 218.50 214.50 217.39 65.25 63.00 64.31 135.28 132.00 133.58
5 407.50 405.00 406.98 312.00 215.00 220.69 65.00 63.00 63.95 135.48 132.16 133.89
6 412.00 404.50 408.13 220.00 215.00 217.33 65.00 63.65 64.12 133.82 131.12 132.63
7 408.50 404.00 406.29 219.50 215.00 217.52 65.00 64.00 64.55 133.61 131.32 132.60
8 408.50 404.50 406.67 217.50 215.50 216.52 65.00 63.75 64.34 134.03 130.10 132.28
9 408.50 404.50 406.17 218.00 215.00 216.29 64.65 63.00 63.96 133.82 131.50 132.58
10 409.50 405.00 407.25 218.50 215.50 217.38 65.00 63.45 64.47 134.03 131.50 132.79
11 409.50 405.00 407.75 219.50 216.00 218.02 65.05 63.00 64.40 134.44 130.40 132.89
12 411.00 406.50 408.90 220.00 217.50 218.69 65.15 64.00 64.79 134.65 131.75 133.20
13 409.00 406.00 407.60 219.00 216.00 217.59 65.00 63.00 64.14 135.10 132.37 133.47
14 409.50 406.00 408.04 219.50 216.50 217.55 65.00 63.90 64.35 135.07 131.79 133.53
15 409.00 406.50 407.69 219.00 215.00 217.38 65.00 63.00 64.36 134.86 129.45 132.55
16 411.00 406.00 408.33 219.50 216.00 217.81 65.00 63.00 64.53 134.23 132.50 133.17
17 410.00 404.50 407.96 219.50 215.00 218.19 66.00 63.00 64.43 135.69 131.10 133.47
18 409.00 404.50 407.23 219.50 215.50 217.79 65.00 63.00 64.21 134.24 131.30 132.87
19 408.50 404.50 406.82 219.50 216.00 217.73 65.35 64.00 64.55 134.86 131.53 133.18
20 409.00 404.50 407.83 219.00 215.50 217.67 65.00 64.00 64.77 134.52 131.32 132.82
21 411.50 405.50 408.52 220.00 215.50 218.04 66.00 64.00 64.74 134.00 131.12 132.49
22 415.50 406.00 409.88 221.00 216.00 217.79 65.00 64.00 64.51 136.10 130.29 132.49
23 410.00 405.50 407.88 220.00 216.50 218.17 67.60 64.00 65.31 134.86 131.30 132.88
24 411.00 407.00 409.19 223.00 217.00 220.31 68.00 65.25 67.01 135.48 130.49 133.64
25 410.50 405.00 408.88 221.00 215.50 218.85 66.00 64.00 65.08 135.69 132.70 134.47
26 408.50 403.50 406.50 220.50 214.50 217.19 64.69 62.00 63.66 135.69 132.16 133.55
27 412.00 405.00 408.19 221.00 215.00 218.69 68.00 63.00 64.79 135.48 131.12 133.55
28 410.50 406.00 408.21 219.00 214.50 217.38 65.00 63.00 64.30 134.56 131.80 133.28
29 412.50 406.00 408.67 219.00 216.00 217.60 65.00 62.90 64.04 134.65 131.89 133.13
30 410.50 406.00 408.46 219.50 215.00 217.67 65.00 63.50 64.10 134.86 131.60 132.99
31 0.00 Error Error 0.00 Error Error 0.00 Error Error 0.00 Error Error
Max 415.50 312.00 68.00 136.10
Min 399.00 214.50 62.00 129.45

Source: TD, BPC

Graph: Daily maximum, minimum and average Voltage for the month of September, 2022
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Eastern Grid Outages
July Month 2022
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