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Abbreviations

BBIN Bangladesh, Bhutan, India and Nepal
COVIDB19 Coronavirus diseas€2019

FOLD Forum of Load Dispatchers of India
GWh/day Gigawatt hours/day

HVDC High Voltage Direct Current

LDC Load Dispatch Centre

MW Mega Watt

POSOCO Power System Operation Corporation Limited

1. Introduction

During the last week of March 2020, all four BBIN countries in South AgjBangladesh, Bhutan, India, and Nepal)
imposed major restrictions and began unprecedented lockdowns in order to fight the spread of t@OVID19
pandemic. To maintain social distancing and avert the spread of the virus through personal contact, all industries,
offices, commercial and business establishments, and public places were closed down and people advised to stay
in their homes. Thisimpacted human life and all sectors in a significant wayThe power sector was not immune.
The lockdowns led to an unprecedented crash in electricity demand and a wide gapening up between the
electricity available and demand. The reduction in electrity demand in the BBIN region was as high as 25% (a
drop in peak demand of around 40 gigawatts (GW) in the overall BBIN grid size of 180 GW). In terms of daily
energy demand, the crashrepresented a dropof 950- GWh/day, out of the overall grid size of arond 3800
GWh/day.

In this report we havelimited ourselves to grid-level analysis that covers transmission and the overall grid across
the BBIN countries. Since the electricity in these grids could not be stored and had to be balanced in real time, the
personnel manning the electricity grids faced challenges in maintaining minute-to-minute balance between
demand and supply, and in managing the load curve, which changed substantially due to the abnormal conditions.
Further, maintaining a balance betweenhe different types of generation sources, on the basis of their operating
costs, mustrun status for renewables, and averting any spillage of zerocost energy sources, was another
important factor for grid operators to consider. Since the grids were to b&ept operational on a roundthe-clock
basis, keeping the workforce healthy and safe and free of COVIB, as well as keeping the control centres
operational and free of any contagion/virus, were also major challenges during this period.

In this paper we describe: a) the perceived vulnerabilities/risks under these conditionsb) the impacts of the
COVID19 pandemicon the operation of electricity grids in BBIN countriesc) the real challenges in operating grids
under these conditions, and how they were metand d) the lessons learnt from this major outbreak, and what
policies and frameworks ®@uld be developed tobetter addresssuch situationsshould they reoccur in the future.

2. Background

The BBIN subregional initiative aims to improve economic cooperatbn and connectivity among the four South
Asian countries, Bangladesh, Bhutan, India, and Nep&igure 1). Together, they have a population of around 1%

billion, around one-fifth of the total global population. Taking into consideration the diversity of resources and the
demand profile, electricity trade among the member countries in this subegion is considered one of the
important building blocks for larger regional cooperation in South Asig and ultimately for regional economic

integration.
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Figure1:  BBIN sub-region
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2.1 Country-wise power system snapshobf BBIN

Table 1 below shows a power system snapshot of the BBIN region and includder each country, the installed
generation capacity and the peak demand ana@nnual energydemand met during 2019z20. As can be seen from
the table, the total quantum of energy exchanged among the different countriesasound 15.6 thousand GWhper
annum. Nepal meets 2%!? of its peak demand and Bangladesh 926f its through cross border exchangeswhile
Bhutan exports the equivalent of 95% of its installed capacity to meet demand in IndialLooked at another way,

cross border exchanges account fof2%* of the totalenelC U ET " E O Q&1bodn the aseOMNAPa10% in
the case of Bangladesh and just 1% in the case of India.

Table 1: Power system snapshot of the countries in the BBIN region'

Annual Cross- Annual cross- Annual per
Installed Peak .
: energy border border capita
Country capacity demand d d h h .
(MW) met (MW) eman exchanges exchanges consumption
met (GWh) | (peak MW) (Gwh) (Kwh)
15680
370048 182533 1283690 3930 (Import + 1181
Export)

23430 13040 70533 1180 6988 (Import) 375

2326 400 2414 2200 6311 (Export) 2976

1100 1300 7551 550 2373 (Import) 245

2.2 Physical interconnections of the countries in the BBIN grid

1 Calculated as cross border exchanges divided by peak demand met

2 As above

3 Calculated as cross border exchanges divided by installed capacity

4 Calculated as annual cross border exchanges divided by annual energy deméardall examples
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The South Asian countries that form the BBIN subegion are connected through crossorder links. The prevailing
interconnections are shown inFigure 2. The major interconnections are at 400 KV and 220 KV level, with a few
links at lower voltages also.

Figure2:  Cross-border interconnections among BBIN countries
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2.3 Lockdown in BBIN countries due to COVH29 and its linkagewith the electricity grid

On 11 March 2020, the World Health Organization declared COVID a pandemic, after it had spread to more
than 100 countries, with a large number of cases of infection, as well as deaths. In the BBijion, although the
spread d COVID19 was initially confined to a few areas, by the middle of March it had become a serious concern,
causingthese countries to introduce lockdown measureshat limit ed all economic activitiesin an effortto ensure
social distancing and counter the gread of the virus. The lockdown timelines in the BBIN countries were as
follows:

9 Bhutan sealed all international borders on 23 March and district -wise lockdown was imposed from 1 May
following suspected community transmission.

1 InBangladesh, a 1@lay nationwide holiday was declared with effect from 26 March, with all public and private
offices closed apart from emergency services. The lockdown measures were extended, initially up to 25 April
and then in phases until 31 Ma¥ .

1 InIndia, with effect from 22 March all international flights were stopped and from 25 March a lockdown was
imposed across the whole country, initially for a period of 21 daysp to 14 April but then continued in phases
until 31 May.

1 In Nepal, a countrywide lockdown came into effect on 24March, initially until 7 May and then further extended
to 2 June.

March is considered a relatively low electricity demand period in the BBIN countries, due to moderate
temperaturesand pleasant weather conditionsmeaningthe prevailing demandacross he BBINregion at the time
of lockdown was already on the lower side. The lockdowns caused a further steep reduction in demand and posed
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major challenges to grid operators in regard to maintaining the load generation balance and keeping the grid
security intact.

3. Assessment of the vulnerabilities and risks in the BBIN grid due to COVID-19

3.1 Brief details of the vulnerabilities and risks

The vulnerabilities and risks in the BBIN grid related to COVH29 can be broadly segregated into four categories,
asshown in Figure 3.

Figure3:  Vulnerabilities in electrical grid in BBIN

Vulinerabilities in

electrical grid due to
CcoviD-19

Table 2 below describesthe different elements under each category.
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Table 2: Description of the elements associated with different vulnerabilities and risks

Assessment of vulnerability and risk associated with electricity grid system

9 Industrial, commercial, business, and traction demand declines
91 Domestic demand increases

1 Load generation imbalance may cause grid instability and pose security
threats and make system vulnerable

1 Interruptions in fuel supply can impact the plant availability and can
constrain the electricity supply

1 Raw materials availability may be impacted in short term due to supply
chain disruption

f Disruption in ancillary services and/or other logistics relating to plant
operational needs
1 Potential delays to repairs if cross-border links develop faults

1 Forced shutdown of the link in order to avert contingent conditions in a
country

1 Operations at the controlling substations at either end halt due to
unforeseen circumstances
1 Workforce may be affected due to virus or need to be quarantined

1 Control centre may be contaminated or need to be subject to
sanitisation/ quarantine

1 Essential services/logistics like communication/transportation may be
affected

1 Risk/threats due to cyber security issues

4. Impact of COVID-19 on the electricity grid systems of different BBIN countries

In order to identify the exacteffects of lockdown on the electricity sector, the following paragraphs present the
trends of electricity consumption in the different BBIN countries during the period just before lockdown,
immediately after lockdown, and in the subsequent weeks/months wén restrictions were gradually eased.

4.1 Impact on the power supply position of the Indian electricity grid system

Figure 4 shows a breakdown of the installed capacity in India. As can be seen, while cdssed thermal generation
capacity leads, renewable generation capacity comes second, providing 87 GW. The share of renewable capacity
in the Indian grid is growing and there are plans tdncrease it to 450 GW by the end of 2030.

Figure 4.  Breakdown of fuel-wise installed capacity in India"
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The trend in Figure 5 below shows the power supply position in India just one week before the lockdown period,
immediately after lockdown, and during the subsequent period. As can be seen, at the time of lockdown the total
peak demand in the All India Grid was around 164,49 MWV, Due to the effects of lockdown this declined to
115,232 MW. Daily energydemand declined from its earlier level of 3,586 GWh/day to 2,592 GWh/day, which
translates into a drop of more than 25%.During the 21 dayperiod under the first lockdown, demand declined It
then gradually increased as restrictions were slowly lifted and peak summer load also started to build up. By the
end of May 2020, demand in the gritiad recovered to the levels immediately prior tdockdown but, with a number

of restrictions continuing the load wasstill lower than at the equivalentpoint of time the previous year.

Figure5:  Power supply position in India during COVID-19 lockdown period Error Reference source not found.vii

India peak demand (MW) and energy met (GWh/day)
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4.2 Impact on the power supply position of the Bangladesh electricity grid system

Figure 6 below shows the trend of peak demand met in MW and the daily generation availability in GWh/day in
Bangladesh in the week before the lockdown and during subsequent periods.
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Figure 6:  Power supply position in Bangladesh during COVID-19 lockdown period Vi
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As can be seen, just before lockdown the peak demand and generation were 10,361 MW and 203.3 GWh/day,
respectively. Even after lockdown, the decline in demand wasery moderate for a considerable period. This can

be attributed to the fact that in Bangladesh, a lot of industrial load is associated with expestiented industries,

and the work at such unitswas allowed tocontinue (with necessary precautions and safegards) as it fell into a
designatedOA OOAT OEAI 6 AAOACT OuU8 ! O tiemdmaleledtribity Ode Wwduli hake bdeh OO A E 1
shifted from industrial / commercial to domestic sectors asworking from home increased

It is observed that from 26 March up to around the middle of April, the decline in load was very gradual aticht

a substantial decline only occurred around 23 April, with the onset of rains and the reduction in agricultural
demand. It is also observed thiafrom the first week of May, the demand started to increase, notably due to the
start of summer period as well as due to the easing of restrictions imposed under the lockdown. Towards the
second half of May, the load started to increase quickly and surpel the load present just before lockdown.

4.3 Impact on the power supply position of the Bhutan electricity grid system

-100 T &£ "EOOAT 80 CAT AOAGEIT AAPAAEOU EO EUAOT ET 1T AOOO
to India under a govenment-to-government bilateral contract. After lockdown, no reduction was seen in the hydro
generation level in Bhutan, as, in line with the existing agreement between governmenadl, excess over and above

local demandwas exported to India.Further, after 20 May, the generation level increased substantially, after a

sudden increase in the hydro inflows Againthis was exported to India without any constraints.

Under the lockdown, only a small reduction in the overall demand occurred, as seerfigure 7 belows.

5Thesudden rise iyeneration on 2% and 224 May is due toa sudden increase in therater inflows at the hydro plants
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Figure7:  Power supply position in Bhutan during COVID-19 lockdown period *
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4.4 Impact on the power supply position of the Nepal electricity grid system

In Nepal, a substantial reduction in peak load, as well as in the daily energy consumption, was observed during the
lockdown period. Figure 8 below compares the peak demand and daily energy met (GWh/day) values in Nepal
during the whole week prior to lockdown with the corresponding values immediately after lockdown. There was

a drop of around 1520% in the case of peak demand and around 2830% in the caseof daily energy. The Nepal
grid was equipped for meeting these changegby varying generation at its hydro plants as well as by moderating
the quantum of imports from India.

Figure 8:  Power supply position in Nepal during COVID-19 lockdown period*
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