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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 December 27, 2018 at 18:18 hours. This is calculated by
summation of Feeder Loading at Plants minus Export.

Table 2.1. The National Peak Demand since 2007

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Pe?l\ljl\l/_vo)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 | 374.53
% Growth

over previous - 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

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
April 238 0.52 251.62 14239 320.31 185.68
May 1.83 0.36 23512 120.64 304.53 170.15
June 2.06 0.01 328.00 119.17 362.79 132 89

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 April to June, 2021 calculated using method-3 is attached as Annexure-11

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

Total Export/Import (MU) Total energy sold to BPC (MU)
152.66528988 192.72182069
605.78081100 183.23295924
1188.06521019 206.46911045

Graph 3.1.1. Total Energy (MU) consumed
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Table 3.1.2. Energy (MU) consumed
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. Eastern Grid Western Grid .

it Consumption Consumption VO o ey

Month (MU) (MU) (MU)

April 37.372647000 149.899396 A 2520

May 32.909221500 141.615677 LAES2NEER

June 35.29364700 156504260 191.7979066

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 second quarter of year 2021 was 2452.34 MW in month of May and minimum generation was 1222.88
MW in the April month.

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

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

Month Max Min Max Min Max Min Max Min
April 21.83 441 182.08 49.24 263.81 27.60 60.33 10.08
May 65.84 4.12 278.79 124.81 1,122.00 | 270.00 | 66.18 31.58
June 65.79 0.00 369.79 217.70 1,122.00 | 430.00 | 66.00 12.67

Source: Hydropower Plants (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 April to June, 2021 is attached as Annexure-1.

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

Total energy plant has produce over a period
Total energy plant would produce when operated at full capacity

Capacity factor =

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

BHP BHP CHP CHP THP KHP KHP
Month MU | A | vy | cp | TPPMU ern | mu) | (ch ‘ ’
April 9.82938 | 21.33% | 64.49959 26.66% 131.146909 | 17.86% | 19.374278 | 44.85% ‘ |
May 17.52197 | 36.80% | 143.26610 57.31% 313.24436 | 41.28% | 39.439818 | 88.35% ‘ |
June 9.82938 | 21.33% | 64.49959 26.66% 626.88145 | 85.36% | 19.374278 | 44.85% ‘

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 second quarter of year 2021 was 1,041.00 MW in the month of May to Binaguri substation in India. The minimum
export recorded was 0.16 MW to Salakoti and Rangia substation in India during the month of April.

Table 5.1. Export of electricity to India

Export To Binaguri (MW) Birpara (MW) Salakoti and Rangia (MW)
Month Max Min Max Min Max Min
April 194.00 11.00 67.40 0.30 33.61 0.16
May 1,041.00 211.00 228.47 2.10 106.55 0.59
June 238.00 1.00 319.50 11.00 165.23 16.94

Graph 5.1. Export of electricity to India
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Table 5.2. Import of electricity from India.

Import From Binaguri (MW) Birpara (MW) Salakoti and Rangia (MW)
Month Max Min Max Min Max Min
April 0.00 0.00 65.02 0.03 45.50 0.03
May 0.00 0.00 25.30 1.20 29.03 0.17
June 297.00 1.00 0.00 0.00 18.03 18.03

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.

Second Quarterly Report-2021

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 April, 2021
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
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Table 6.1.2. Bus frequency of Kurichhu Hydro Power Plant
SI. No. Operating State Frequency
1 Normal State 96.51%
2 Alert State 0.00%
3 Emergency State 0.13%
4 Blackout/Other 3.36%

Graph 6.1.2. Bus frequency of Kurichhu Hydro Power Plant
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In the month of April, 2021, the Western grid has maintained the frequency within the normal operating limit of 100% and Eastern grid have
managed to operate the frequency within normal operating limit of 96.51% where 0.13% was deviated to Emergency state and 3.36 % was

deviated to blackout and other.

6.2.Frequency for the month of May, 2021
Table 6.2.1. Bus frequency 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 6.2.1. Bus frequency of Semtokha Substation
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Table 6.2.2. Bus frequency of Kurichhu Hydro Power Plant

SI. No. Operating State Frequency
1 Normal State 99.73%
2 Alert State 0.27%
3 Emergency State 0.00%
4 Blackout/Other 0.00%

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

maintained 99.73% in normal operating range and deviated 0.27% to alert state.

6.3.Frequency for the month of June, 2020
Table 6.3.1. Bus frequency of Semtokha Substation

Second Quarterly Report-2021

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 6.3.1. 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 96.77%
2 Alert State 0.00%
3 Emergency State 0.00%
4 Blackout/Other 3.23%

Graph 6.3.2. Bus frequency of Kurichhu Hydro Power Plant

In the month of June, 2021, western gird frequency had maintained at 100 % within the normal operating range and deviated other to
blackout/other state. The eastern also maintain almost same as western with 96.77 % within normal operating lime and deviated 3.23 % to

blackout/other state.
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6.4.Frequency Summary for the month of April to June, 2020
Table 6.4.1. Frequency summary for the month of April to June, 2021.

. Bus Frequency at Semtokha Substation Bus Frequency at Kurichhu
SUsSEIEm P a: (Hz) Hydropower Plant (Hz)
Month Max Min Max Min
April 50.10 49.80 50.14 0.06
May 50.10 49.80 50.50 49.40
June 50.10 49.80 50.50 0.00

Graph 6.4.1. Frequency summary for the month of April to June, 2021
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Frequency Profile
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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 April to June, 2021 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 April, 2021
Table 7.1.1. Voltage Profile for 400/220/66kV Malbase 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 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
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
SI. 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 May, 2021

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

10|Page



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
SI. No. Operating State 66kV Bus Voltage
1 Normal State 99.33%
2 Alert State 0.00%
3 Emergency State 0.40%
4 Blackout/Other 0.27%

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
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 June, 2021
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

400kV Bus Voltage at Malbase Substation

0.00%

d:6d%

Second Quarterly Report-2021

B Normal State

M Alert State

220KV Bus Voltage at Malbase Substation

0.27%
3.23%

/ 0.00%

B Normal State

H Alert State

W Emergency State
M Blackout/Other

66kV Bus Voltage at Malbase Substation
3.23%

0.00%
/ 0.00%

B Normal State

M Alert State

W Emergency State
M Blackout/Other

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 April to June, 2021
Table 7.4.1. Voltage Summary for the month of April to June, 2021

Substation Nangkhor Substation
\L’g\'/te"’}ge 400KV Bus Voltage (kV) 220kV Bus Voltage (kV) 66KV Bus Voltage (kV) | 132KV Bus Voltage (V)
Month Max Min Max Min Max Min Max Min
April 423.00 401.50 227.50 212.50 68.00 64.00 137.77 128.21
May 421.50 400.00 229.00 211.00 69.00 63.00 139.43 129.66
June 420.00 395.97 249.00 211.58 66.00 62.96 137.90 128.61

Graph 7.4.1. Voltage Summary for the month of April to June, 2021
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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 April to June, 2021 is attached as Annexure-1V

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 tripping occurred during the second quarter of the year compare to the previous quarter.
Generally, all the tripping occurred are of transient in nature or temporary fault which have been restored within few minutes. The 132kV
Kanglung-Phuntshothang feeder tripped and the duration of outage was 28hrs due to Tripped on AN, Zone-1, Fault Current: IA -624A, IB -
39A, IC -53A, Fault Location: 29.59km, OC/EF IA-607A, IB-42A, IC-52A.

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

8.2.Major Outages in Western Grid

It had been observed that there was multiple tripping occurred during the second quarter of the year, the 66kV Malbase- Phuntsholing feeder was under
idle charge condition since 66kV chukha-Phuntsholing got tripped at both end for 13hrs. Again 66kV Malbase-Phuntsholing feeder was under idle charge
since 66kB Pling-Gomtu feeder got tripped at both end for 14 hrs. 66/33kV Damiji Station - 66kv incoming line was tripped at 10:48 hrs and line
at Damji Substation had been back feed from Punakha at 14:07 hrs. 66kv line charged at 15:40 hrs as per the closing code 1961 from BPSO.
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The detalil tripping report of any element is compiled and circulated to relevant stakeholder every month.
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The feeders and equipment outages for the Western grid is attached as Annexure-VI.

9. Annexu

res

Table: Generation of April, 2021

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

Graph: Generation for the month April, 2021
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16| 1355 1290] 1317] 8112
17 13.7% 1256 13.05 BEED
1w 408 1290 1338] s7s0
19 1a48]  1266] 1342] 10740
200 1464 1270 1388 13685
1| 1402]  1304|  1344] 18208
II 2183 13.21 15.04 114.10
23 1760 1310] 1486 13715
M 1476 1284 13s1| 1am
25| 1371 1201]  1334] 11500
26 1347 441 1255 12154
| wem] 163  1as0] 12275
28 1604] 1229] 1300] 12809
20 1570 1247 13%0] 11673
30| 1368 1251 1288 10918
n 0.00|No Generat{ Error 0.00
Alax ILE3 18208
Min 441 49.24

263.81
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Annexure-|
MHP (W)
Min |Ava
20009 109.78 13789
193 41 109 46 141 64
11323 110,11 114.22
148789 105,00 117.0%
11454 104 96 110.13
159,70 115.05 132.88
15481 12463 13570
2711 11007 114.14
I_.’.:P.!u 108,96 124.31
18960 44.00 163 3%
15497 13091 15923
14993 12760 143 69
14993 124 BO 141.67
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Transmission System Performance Report Second Quarterly Report-2021

Table: Generation for the month of May, 2021

il BHF (MW) | CHP (MW) MHP (MW)
Date  |Mm Min Ava [Max Min Ava [Min Ava
1 1363 1184 1295]  19334] 18438 27473 199.46] 23119
1 1337 1204 1257] 234R33] 17943 299.17 21004] 24680
3 2432 FEE] 1497] 22621 19466 349 59 1B036] 25895
4 27584 1684 1708 25638 19632 47566 19612] 219618
5 3362 599 19.26] 27501 20338 55328 23168] 39396
6 5707 23140] 3036 23488 18883 518.00 26000 34874
7 39.24 1872 2538 IBBB4| 13685 334.07 23087 26965
B 19 46 16,30 1777 13?.“! 175,72 450 85 27087 349.05
9 33.23 15,85 1812]  17679] 12481 27499 21045] 23838
i 3410 1872] 2200 17263] 14301 269.74 31516 245.13)
11 6522 2853 4323]  1%931] 14770 319.61 206.64] 24745
12| ssa3 2853 4333] i618E| 14773 210.46 19431] 0139
13 6479 2659)  4026] 16009] 14161 254.73 19471 23109
14 2642 1917 2211 20215 146,33 35507 204 B9 225.23
15 19.36 14.68, 1819]  23426] 148.78 49470 24549 34197
16| 2026 14.23 i655] 2379%] 17783 B18.44 36007 45147
17 16,40 15.16 1608]  35740] 21347 61236 180.03]  358.90
1B TEOS 13 B8 13:39] 27510 211.851 590.14 33475 421 4%
19 1651 14.57) 15.1a]  25866] 1503 550,69 260.79] 43521
20 15.67 13.52 14.78 251.97 193 68 62431 209.36 431.61
21 1486 13.74) 1440] 27873 17534 79205 719.35| 18573
22 18,28 1325 14.15 278.79] 274,18 T6531 720,10 731.62
3 1397 13.04) 13.46]  27773] 27358 TIL16 76351  766.62
24 14.34 1251 1337 277.29 275.39 77193 66013 TA0. 90
s 174z 13.13 1460] _ a77m0] 27812 790.33 61357 68762
26 6474 789 2969 I77.90] 274.36 75633 S00.56 62035
7] 65l S5856]  6457] 27705 27540 774.96 so0s1| 70759
|/ 65Bd s109)  ssE7| 27| 27600 629.32 30008] 49643
» an 27.27 71|  Z7sow|  r7aas £40.07 31999 40012
30 IN9E 23.2% 26448 | 276.65] 275.26 21032 415 88 44578
31 61 1283 2656 27736 2758 [ . S0 37639 42795
Alax G5B ITR.TY 112204y 12692 T9205
Min 412 12481 270,00 3158 17.16 180,03

Source: THP, CHP, BHF, KHP MHP (DGPC)

Graph: Generation for the month of May, 2021

Planis Generation
1,200.00

1,000.00

B00.00

BO0C.00

Generation (MW)

U.m il - = = ~ —— . P = — — — — - . - LR o M . o
1 2 3 4 5 6 7 8 89 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 16 27 28 29 30
Date
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et CHP (Mt} e CHP (Min) e CHP (48] e THP (M } =i THP {Min} et THP {Ava)
—s—DHP (Max) —=— DHP {Min) —o— MHP (Max) e MHP {Min) ——— MHP {Ava)
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BHP (MW} | CHP (MW) MHP (MW)
Min ___|Ava___ [Max ___|Min [Min Ava
1 il66 342 26,60 33319 187.76 53927 430,00 490 82
z 4921 21811 3492 32741 256.45 S18.87 A415.04 46501
3 10,79 21.34 2518 27857 244.73 493 86 3E4. T4 43524
4 24,00 20,47 2178 256.1E| Z17.70 454 12 259,28 391.88
L] 20.57 13.14 19.46] 28887 22104 26267 349.23 413.58
& 16.92 19.58 21.76 29202 220.15 50887 42445 4656 559
T 54.25 24.14 4441 367.BO 11695 592 98 20035 51121
B 5050 37.07 4578 36B 45 27947 59406 5E5.27 592 38
o 5132 36,09 4210 29186 26477 593 58 589.21 391.21
1 3427 23,70 2922 331.67 264.41 593,48 IETE4 35142
1 JOET 1349 24.86 33064 26498 £93.07 48521 55804
1z 6450 0.0¢ 4336 360.45 ilnat 59278 484,60 581.63
13 65,79 2441 63.34 36035 3567.30 59270 591,45 591 o0
14 G342 44 54 5217 36015 367.33 59293 493 00 SEE.03
1= 61.96 18.03 4623 369.79 I47.39 19365 150.64 486.34
16| 50.53 13.84 40004 36811 36733 593,12 #0206 59268
17 4328 22.58 34,80 F6053 36796 593.23 50194 592 50
18 5240 3172 4235 368.99| 166,69 39339 590,89 392,20
1% §1.62 40.77 46,39 169,63 367,72 253.07 451 .97 S88.00
20 64,40 4108 4830 36043 36641 59162] SEE.EO 591,33
n 65.13 1881 4582) LR 2T6.79 593.27 501.39 59221
Iz 6534 3445 4193 36953 367.70 59264 501.43 59213
3 63.21 3746 4736 369 45 JE6T 48 59258 591.26 59204
24 96T 3189 3595 36037 273.65 9192 F20.67 39213
5 4832 27.10 3536 368.43 367.27 £31 84 35412 54290/
26 65.20 44.90 S861 36832 367.00 59359 591.57 592.70
7 6543 47.11 5636 35918 167.08 593.11 526.90 58310
18 32,14 42 46 46,97 36932 I6T 66 392,14 51013 549 .59
o 6346 35.65 4645 360 .60 2T6.07 9294 550,19 59153
b 6559 $347 222 360.15| 366.57 59321 391981 59258
a1 000 Mﬁmemi_En'nr_-I 0.00 | No Generati .00 ] 1.0} Mo Generatiod Error
Alax 579 MR TR 1,122 My i 040 11T AT 594046
Min .00 21770 430.00 1267 0.0 150 64
Source: THP, CHP, BHF, KHP MHP (DGPC)
Graph: Generation for the month of June, 2021
Plants Generation

1,200.00

Generation (MW)

4 9 10 11 12 13 14 15 16 17 18 19

1 2 3 4 5 6 7
Date
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Table: National demand for April, 2021

Apr-21
0:00
1:00
2:00
3:00
4:00

Max Min Ava

5:00

6:00

7:00

8:00

9:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

320.31

185.68

Table: National Demand for May, 2021

May-21 Min

304.53

170.15

Transmission System Performance Report

Graph: National Demand for April, 2021
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Table: National Demand for June, 2021

Jun-21
0:00
1:00
2:00
3:00
4:00
5:00
6:00
7:00
8:00
9:00

10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

362.79

Max Min Ava

132.89

Transmission System Performance Report

Graph: National Demand for June, 2021
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Table: Daily maximum, minimum and average frequency for the month of April, 2021

Apr-21

Date

R B R s

R R R O N S S N T T o A o A T T
e Y R R N e R =N T R N TR Ty =

Max
Min

Bus Frequency at Semtokha Bus Frequency at Kurichhu
Substation Hydropower Plant
Max Min Ava Max Min Ava

50.10 49.90 49.98 50.12 49.73 49.96
50.00 45.90 49.98 50.07 49.86 49.98
50.00 49.80 49.96 50.09 49.80 49.96
50.00 4980 49.95 50.07 0.06 47.92
50.00 49.80 49.97 50.10 49.78 49.95
50.00 4980 49.97 50.12 49.78 50.00
50.00 49.90 49.97 50.09 49.81 49.97
50.00 4980 49.95 50.05 49.83 49.99
50.00 49.80 49.95 50.10 49.82 50.01
50.10 49.80 49.97 50.09 49.86 50.00
50.10 49.90 49.98 50.10 49.91 50.01
50.00 49.80 49.97 50.12 49.87 49.99
50.00 45.90 49.95 50.06 49.92 50.00
50.00 49.90 49.96 50.10 49.85 50.00
50.10 49.90 49.96 50.08 49.79 49.99
50.00 49.90 49.97 50.14 49.82 49.99
50.00 49.90 49.98 50.05 49.81 49.97
50.00 49.90 49.96 50.08 49.84 49.99
50.00 49.90 49.96 50.07 49.76 50.00
50.00 49.80 49.95 50.09 49.85 50.00
50.10 49.90 49.98 50.09 49.78 49.99
50.00 4980 49.95 50.10 49.83 50.00
50.00 49.80 49.95 50.09 49.89 50.01
50.00 49.90 49.96 50.12 49.78 50.00
50.00 49.80 49.95 50.12 49.86 50.00
50.00 49.90 49.96 50.11 49.80 50.00
50.10 49.90 49.98 50.12 49.90 50.02
50.10 4980 49.98 50.08 49.91 50.00
50.00 49.80 49.97 50.11 49.90 50.01
50.00 49.80 49.95 50.07 49.86 50.00

0.00 0.00 0.00 0.00 0.00 0.00
50.10 50.14

0.00 0.00

Source: TD (BPC), KHP (DGPC)
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Transmission System Performance Report

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

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

Frequency (Hz)

Bus Frequency at Semtokha Substation and Kurichhu Hydropower Plant

50.00

49.50

A9.00

A8.50

48.00

9

10 11

12

13 14 15

16 17

Date

May-21 Bus Frequency at Semtokha Bus Frequency at Kurichhu
Substation Hydropower Plant
Date Max Min Ava Max Min Ava
1 50.10 49.90 49.98 50.15 49.92 50.03
2 50.00 49.90 49.98 50.08 49.90 50.02
3 50.00 49.80 49.96 50.07 49.70 50.01
4 50.00 49.80 49.95 50.09 49.93 50.01
5 50.00 49.80 49.97 50.15 49.92 50.01
6 50.00 49.80 49.97 50.15 49.92 50.03
7 50.00 49.90 49.97 50.07 49.90 50.01
3 50.00 49.80 49.95 50.07 49.81 50.00
9 50.00 49.80 49.95 50.09 49.88 50.00
10 50.10 49.80 49.97 50.14 49.86 50.03
11 50.10 49.90 49.98 50.11 49.90 50.02
12 50.00 49.80 49.97 5012 49.86 50.01
13 50.00 49.90 49.95 50.10 49.50 49.99
14 50.00 49.90 49.96 50.07 49.48 49.98
15 50.10 49.90 49.96 50.09 49.83 50.01
16 50.00 49.90 49.97 50.08 49.94 50.02
17 50.00 49.90 49.98 50.09 49.94 50.01
18 50.00 49.90 49.96 50.50 49.93 50.04
19 50.00 49.90 49.96 50.13 49.87 50.02
20 50.00 49.80 49.95 50.08 49.40 49.99
21 50.10 49.90 49.98 50.15 49.93 50.04
22 50.00 49.80 49.95 50.09 49.88 50.00
23 50.00 49.80 49.95 50.06 49.79 49.98
24 50.00 49.90 49.96 50.08 49.94 50.01
25 50.00 49.80 49.95 50.09 49.90 50.01
26 50.00 49.90 49.96 50.15 49.90 50.02
27 50.10 49.90 49.98 50.20 49.95 50.04
28 50.10 49.80 49.98 50.15 49.65 50.02
29 50.00 49.80 49.97 50.15 49.91 50.03
30 50.00 49.80 49.95 50.09 49.83 49.99
31 50.10 49.90 49.97 50.16 49.91 50.02
Max 50.10 50.50
Min 49.80 49.40

Source: TD (BPC), KHP (DGPC)
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Graph: Daily maximum, minimum and average frequency for the month of May, 2021

Transmission System Performance Report

Second Quarterly Report-2021

2100

S50

20u00

A9.50

Frequency (Hz)

45.00

48.50

48.00
1 F 1 4 5 6

H 9 10 11 12 13 14 15 16 17 1B 19

Date

Bus Frequency at Semtokha Substation and Kurichhu Hydropower Plant

—4+—SEM (Max)
== SEM [MirT|
de— SEMY [Ava )

i EH P (Max)
=g K HP IV}

g EHP {Ava)

&2 23 24 25 26 27 1B 19

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

May-21 Bus Frequency at Semtokha Bus Frequency at Kurichhu
Substation Hydropower Plant
Date Max Min Ava Max Min Ava
1 50.10 45.90 49.98 50.11 4983 50.01
2 50.00 49.90 49.98 50.07 4989 50.00
K) 50.00 45.80 49.96 50.08 49.81 49.97
4 50.00 45.80 49.95 50.11 49.90 50.00
5 50.00 4580 49.97 50.10 49.78 50.01
6 50.00 4580 49.97 50.05 49.88 50.01
7 50.00 45.90 49.97 50.08 4985 50.00
3 50.00 4580 49.95 50.50 4985 50.03
9 50.00 4580 49.95 50.12 49.92 50.01
10 50.10 4580 49.97 50.10 49.92 50.02
11 50.10 45.90 49.98 50.08 49.94 50.03
12 50.00 4980 49.97 50.16 49.94 50.02
13 50.00 49.90 49.95 50.10 4983 50.00
14 50.00 45.90 49.96 50.12 49.88 49.99
15 50.10 45.90 49.96 50.08 49.92 50.02
16 50.00 45.90 49.97 50.09 49.92 50.01
17 50.00 45.90 49.98 50.12 49.90 50.00
18 50.00 45.90 49.96 50.07 49.91 50.00
19 50.00 45.90 49.96 50.16 49.94 50.02
20 50.00 4580 49.95 50.06 49.98 50.03
21 50.10 45.90 49.98 50.06 49.70 49.94
22 50.00 4980 49.95 50.08 49.77 49.94
23 50.00 4980 49.95 50.07 4987 50.00
24 50.00 49.90 49.96 50.17 49.75 50.02
25 50.00 45.80 49.95 50.13 49.96 50.03
26 50.00 45.90 49.96 50.07 49.85 50.01
27 50.10 45.90 49.98 50.04 49.84 49.98
238 50.10 4580 49.98 50.07 49.74 49.98
29 50.00 4580 49.97 50.10 49.93 50.00
30 50.00 4580 49.95 50.16 49.90 50.04
31 50.10 45.90 49.97 0.00 Error Error
Max 50.10 50.50
Min 49.80 49.70

Source: TD (BPC), KHP (DGPC)

0
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Graph: Daily maximum, minimum and average frequency for the month of June 2021

Second Quarterly Report-2021

Bus Frequency at Semtokha Substation and Kurichhu Hydropower Plant
51.00
50.50
50.00
g
:
E 49.50
3
=
=
= == SEM (Max)
49.00 —8—SEM [Min]
i SEM [Ava)
e KHP (M)
48.50 i KHP {Min)
== KHP (Ava)
48.00
1 2 3 4 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Date
Annexure-1V
Table: Daily maximum, minimum and average Voltage for the month of April, 2021
Apr-21 Malbase Substation Nangkhor Substation
400kV Bus Voltage (kV) 220KV Bus Voltage (kV) 66KkV Bus Voltage (kV) 132kV Bus Voltage (kV)
Date Max Min Ava Max Min Ava Max Min Ava Max Min Ava
1|  41650] 40900 41317 22550 21950 22252 67.00 64.00 6563 13548 129 66 133.09
2| 41550] 40750 4122 22550 218.00 22244 67.00 64.00 65.54 135.60 128 83 132.04
3| 41500 40750 41179 22550 21950 22229 66.00 64.00 65.33 13520 129.70 132.79
4  41500] 40600 41090 226.00 216.50 22154 66.00 64.00 65.08 135.90 132.2 133.78
5|  41500] 40800 41150 225.00 220.00 22213 66.00 64.00 65.00 13540 131.50 133.40
6 41650| 40650 41210 226.00 21950 22217 66.00 64.00 6521 135.07 131.10 132.97
7|  41750] 40800 41308 226.00 219.00 22279 66.00 64.00 6558 136.20 12940 133.06
8  417.50| 407.50| 41254 226.00 219.50 22221 67.00 65.00 65.79 136.73 128.21 133.28
9|  415.50| 406.00] 41158 224.00 219.00 221.96 67.00 64.00 65.71 135.60 131.12 133.59
10|  417.00]  408.50|  411.88 225.00 218.50 221.75 66.00 64.00 64.67 136.10 131.30 133.73
11| 41600  407.00]  411.83 225.00 216.00 221.08 66.00 64.00 65.00 136.52 131.10 133.25
12| 41600  407.00]  411.75 224.00 218.50 221.17 65.00 64.00 64.83 135.80 128.83 133.33
13| 41700/ 40700 4122 225.00 215.00 22077 66.00 64.00 64.79 135.80 131.10 13321
14| 41600 40650  413.04 22550 22050 22254 67.00 64.00 6542 136.70 131.50 133 .64
15| 41600 40300 41085 22550 214.50 22071 67.00 64.00 65.00 136.52 12925 133.63
16| 41500 40250 40921 223.50 214.00 21921 67.00 64.00 6458 136.10 132.00 133.95
17| 41550 40750 41140 224.50 217.00 220.83 66.00 64.00 64.73 13730 130.08 133.85
18| 41750 40750 40985 224.00 216.50 219.19 66.00 64.00 64.71 136.10 132.78 13422
19| 41650  407.50] 41096 223,50 217.50 221.04 66.00 64.00 64.83 136.73 132.00 134.07
20|  416.50|  408.50|  413.54 223.00 219.00 221.54 66.00 65.00 65.33 135.40 129.70 132.86
21|  418.00] 40550 4122 225.00 216.50 220.58 67.00 64.00 65.33 136.30 131.12 133.13
22|  421.00]  412.50| 41596 224.50 217.00 220.98 66.50 65.00 65.42 135.90 130.08 133.40
23| 42050  404.00] 41083 222.00 213.50 218.56 67.00 64.00 64.83 135.60 128.60 132.85
24| 41550  401.50]  410.63 224.00 212,50 219.2 66.00 64.00 64.75 135.80 130.50 133.15
25| 41700 40500 41279 224.00 213.50 21963 66.00 64.00 64 88 13631 130.90 133.89
26| 41800 40750 41413 223.00 214.00 21885 66.00 64.00 65.17 137.77 130.08 134.46
27| 42250 40700 41438 222.00 218.00 22033 66.00 64.00 65.13 13631 131.10 133.72
28| 41750 41100 41396 226.00 219.00 22217 66.00 65.00 6542 13735 132.10 134.03
29| 42000 40950 41525 226.00 218.00 22171 67.00 65.00 66.25 13735 130.70 133.89
30| 42300 41000 41573 227.50 218.00 22152 68.00 65.00 66.25 136.73 131.50 133.90
31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Max 423.00 227.50 68.00 137.77
Min 0.00 0.00 0.00 0.00

Source: TD, BPC
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Graph: Daily maximum, minimum and average Voltage for the month of April, 2021
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Table: Daily maximum, minimum and average Voltage for the month of May, 2021

May-21 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
1 417.50 408.50 413 81 225.00 219.50 22131 67.00 64.00 65.67 137.60 131.50 134.09
2 418.50 407.00 413.58 225.00 217.50 22129 67.00 65.00 66.17 13581 130.50 133.98
3 419.00 408.50 414.08 226.00 217.50 221.19 67.00 65.00 66.17 137.10 131.50 134.29
4 421.50 408.50 415 88 229.00 219.00 223 67 69.00 66.00 66.58 13590 131.20 133 68
5 416.50 405.50 413.04 22450 217.50 220.96 67.00 65.00 66.17 136.10 131.50 133 57
6 413.50 403.50 40917 224.00 217.00 22058 66.00 64.00 65.33 135.00 129.66 133.02
7 414.00 403.00 409.63 224.00 218.00 220.63 67.00 65.00 66.00 135.10 131.10 133.30
8 414.50 404.00 410.48 223.50 216.50 22052 66.00 65.00 65.71 136.30 131.74 134.26
9 417.50 408.00 412.02 226.00 220.00 22223 67.00 65.00 65.96 135.60 132.57 134.04
10 415.50 403.00 410.00 225.00 217.00 220.19 67.00 65.00 65.83 135.60 131.40 133.42
11 414.50 404.00 409.71 225.00 21550 21998 67.00 65.00 65.75 13569 131.00 133 82
12 414.50 405.50 40913 22250 217.50 219.50 67.00 65.00 65.96 135 48 13230 133 87
13 413.50 401.50 407.04 224.00 21550 219.08 66.00 65.00 65.50 135 80 13236 13431
14 410.50 402.50 407.13 223.00 21550 218.71 65.00 64.00 64.92 135 80 13132 133.99
15 409.00 402.00 406.44 221.00 216.00 218.58 66.00 65.00 65.40 136.73 131.70 13430
16 412.50 404.00 408.58 22450 216.00 2159.73 66.00 65.00 65.46 135.90 131.12 133.89
17 41550 401.50 409.58 22550 213.00 220.08 66.00 64.00 65.42 135.80 13195 133.93
18 415.50 401.50 408.06 224.50 213.00 217.71 66.00 64.00 64.75 135.90 132.50 133.90
19 416.00 402.00 408.79 22250 214.00 217.56 66.00 64.00 64 88 135 48 131.12 133 54
20 410.50 403.00 406.42 221.50 21550 218.17 65.00 64.00 64 88 135.20 131.10 133 34
21 412.00 401.00 406.73 223 .50 216.00 21935 66.00 65.00 65.17 13540 132.57 13431
22 413.50 405.00 409.15 225.00 218.00 220.90 66.00 65.00 65.71 134.80 132.00 133.65
23 409.50 403.00 407.38 222.00 216.00 218.96 66.00 65.00 65.71 136.52 132.16 134.20
24 410.50 401.50 407.38 221.50 214.50 215.08 66.00 65.00 65.50 137.50 13195 134.78
25 410.50 403.50 408.13 221.50 216.00 21942 67.00 65.00 65.50 139.43 132.25 135.32
26 410.50 400.00 407.75 22550 21550 21925 67.00 65.00 65.42 135.07 13132 13327
27 409.50 401.50 40538 220.50 214.50 217.50 66.00 64.00 65.00 134 44 130.90 133.16
28 410.50 404.00 407.96 221.00 216.00 218.04 66.00 65.00 65.50 135 48 131.33 13315
29 415.00 407.50 410.94 224 .00 211.00 218.85 66.00 63.00 65.54 135 48 130.91 13325
30 41550 405.00 410.79 223.00 217.50 221.08 66.00 65.00 65.75 13527 13132 13333
31 415.00 407.50 410.71 222.00 217.50 2202 66.00 65.00 65.58 136.30 130.70 133.95
Max 421.50 229.00 69.00 139.43
Min 400.00 211.00 63.00 129.66

Source: TD, BPC
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Graph: Daily maximum, minimum and average Voltage for the month of May, 2021
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Table: Daily maximum, minimum and average Voltage for the month of June, 2021

May-21 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
1 417.00 407.00 410.02 22250 216.50 218.52 66.00 64.00 65.04 136.11 130.90 133 46
2 411.50 403.50 407 .92 221.00 215.00 217.25 65.00 64.00 64.54 13570 130.08 13397
3 416.00 404.00 409 .50 22200 215.00 21842 66.00 64.00 65.33 13528 13195 133.66
4 41250 406.00 408.75 22250 216.00 218.06 66.00 65.00 65.23 134 80 131.12 133.17
5 410.50 405.50 408 54 221.50 216.00 218.67 66.00 65.00 65.33 13590 13049 132.68
6 41550 405.00 41035 22450 217.50 220.15 66.00 65.00 65.70 13520 130.20 13251
7 411.50 403.00 408.13 22250 216.50 21927 66.00 65.00 6542 134 65 129 66 132.09
8 412.00 403.00 407 .67 221.00 217.00 21848 66.00 65.00 65.58 135 .50 128.80 131.91
9 410.00 405.00 408.25 221.00 216.50 218.96 66.00 65.00 65.58 133 41 128.83 131.52
10 41250 404.00 408.21 223.00 216.00 218.79 66.00 65.00 65.33 134 40 129 45 131.77
11 415.00 406.00 410.13 226.00 21550 21969 66.00 65.00 65.67 136.32 131.12 13361
12 411.50 401.00 406.81 222.00 215.00 217.69 66.00 65.00 65.42 135.69 130.08 133.51
13 408.50 401.00 405.17 219.00 214.50 216.63 66.00 64.00 64.92 136.50 129.66 132.71
14 405.50 401.50 403.92 217.50 214.00 215.92 65.00 64.00 64.50 134.65 129.25 132.36
15 407.00 402.00 404.83 219.00 215.00 216.35 65.00 64.00 64.63 134.40 128.83 132.52
16 408.00 402.00 404.50 219.00 215.00 216.38 65.00 64.00 64.67 136.94 129.80 132.65
17 408.00 401.00 404.96 219.00 215.00 216.88 66.00 64.00 64.83 135.40 129.20 132.44
18 409.50 403.00 406.58 220.00 215.00 217.54 66.00 64.00 65.00 135.90 129.25 132.66
19 416.00 402.50 409.13 234.50 215.00 22040 66.00 64.50 65.00 135.80 131.53 13345
20 411.00 400.50 407.06 222.00 214.00 218.75 66.00 64.00 65.00 134.80 129.66 132.79
21 405.50 402.00 403.71 218.50 215.00 215.96 65.00 64.00 64.38 134.50 129.45 132.81
22 407.00 402.00 404 33 21950 214.00 216.67 65.00 64.00 64.13 134 65 130.08 13246
23 40850 402.00 405 25 22500 21450 217.96 65.00 64.00 64.25 134 80 129 87 13275
24 40850 402.00 405 25 22250 21550 21844 65.00 64.00 6492 135 69 12920 13232
25 411.50 405.50 40929 223.00 219.00 22142 66.00 65.00 65.50 13790 12571 13297
26 41250 406.50 409.63 223.00 21950 221.65 66.00 65.00 6517 13694 129 87 13343
27 412.00 406.50 409 42 22250 219.00 221.17 66.00 65.00 6517 13527 13216 13375
28 411.50 406.50 409.00 224 00 219.00 221.04 65.00 65.00 65.00 136.10 131.74 13372
29 412.00 405.50 409 85 22350 221.00 221.94 66.00 65.00 65.25 13540 131.90 133 85
30 411.50 405.50 408 96 22350 221.00 221.79 66.00 65.00 65.29 136.90 130.08 13337
31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Max 417.00 234.50 66.00 137.90
Min 0.00 0.00 0.00 0.00

Source: TD, BPC
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Graph: Daily maximum, minimum and average Voltage for the month of June, 2021
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