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How Renewable Energy Could Reduce Their
Financial Distress

Executive Summary

Power distribution is the weakest link in the entire value chain of the Indian power
sector.

Dominated by conventional sources of energy (coal, diesel, gas, nuclear and large
hydro) and a progressive shift towards renewable sources (wind, solar, bio and
small hydro), Indiad @wer sector is saddled with various issues, including
electricity demand slowing in tandem with economic growthduring 2019, and
exacerbatedby the impact of COVID19 in 2020.

Ailing state-owned power distribution companies (discoms) continue to hamper the
efficient functioning of the generation and transmission sectors.

As of May 2020discoms have accumulated massive overdue payments to
generators of Rs116,340 croregbout US$16bn), creating an immense liquidity
AOOT AE AAOT 0O )T AEAGO AT OEOA bPi xAO OAAODI 08

Figure ES1: Snapshot of Discdiisancial Performance

i onayia | aoua/sa | aoua/is | ao1sss | ase/ss | zvunjas | 2w |

Discom Loss on subsidy received basis Rs Crore 71,621 68,257 56,939 48,619 38,745 33,594 61,360
Subsidy received Rs Crore 36,100 36,758 45,584 74,515 78,938 88919 98,653
Gap (ACS-ARR) on subsidy received basis Rs/kWh 0.84 0.78 0.58 0.48 0.37 0.30 0.52
Accumulated Losses as per Balance Sheet Rs Crore 253,700 306,317 358,581 413,933 411,753 440,826 488,686
Total Qutstanding Debt Rs Crore 304,228 365,066 403,816 421,978 416,957 454,773 478,452
AT&C losses % 25.48 22.62 25.72 23.96 23.50 22.33 22.01
Qutstanding dues by Discoms (As on last Rs Crore MA NA NA NA 31,704 42,063 66,652
month of FY)

SourcePFC Report on SEBKOP FRP ScheméDAY portalPRAAPTData for 2019/20 is not yet
available, reflectig the lack of timely disclosure.

6 AOET OO Cci1 OAOT T AT O OAMEI Oi 6 EAOA AAAT OAPAAOAAT U ET I
operational and commercial performance but are yet to make a siable or

sustained impact. Discoms continue to incur huge financial losses, a clear reflection

of massive subsidies, largely unfunded by the state governments. To help state

owned discoms pare their mounting losses, the central government has offered

financial packages to baibut beleaguered state electricity discoms from time to

time. However, success has been limited.

Meanwhile, another bailout package isurrently being approved of Rs90,000 crore
(about US$12bn) of subsidised debt funding for the discomfrom state-owned
lending agencies? the Power Finance Corporation (PFC) and Rural Electrification


https://www.pfcindia.com/Home/VS/29
https://powermin.nic.in/sites/default/files/uploads/Financial_restructuring_of_State_Distribution_Companies_discoms_Oct2012.pdf
https://www.uday.gov.in/home.php
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Corporation (REC)» which will allow discoms to coversome of their current
overdue paymentsand effectively infuse liquidity into the sector.

The @sence of competition, unsustainable crossubsidies, economically inefficient

tariff setting processes, expensive thermal powepurchase agreementsRPA9, and
alack of modern technology and infrastructure development are adding tdiOA | | OO0
losses.

India has set ambitious longterm targets for its electricity sector, including 450
gigawatts (GW) of renewables by 2030, representing a total of 55% of planned
capacity.As a prerequisite for the country to achieveheserenewable targets and
sustain its economic growth goals, the crippled power distribution sector must be
made profitable.

This dire health of discoms is increasing the risk for renewable energy generators
and their financial backers, restricting them to participate only in s for which
they can gain an adequate counteparty risk profile sufficient to raise the capital
cost for setting up new domestic energy capacity to meet energy demand growth.

There are policy changes being proposed at the central level which cact as

guiding principles for states to adopt. However, power distribution is entireljthe

OOAOAOGSE AT T AET AT A OAOEkd@@oradAsGkIDasta@®@A 11 AEEEAOAT O
level analysis of issues is required, and solutions ought to be designed to cater to

their needs and level of preparedness.

In this report, the three states of

Maharashtra, Rajasthan and Madhya

Pradesh have been shortlisted foa

detailed analysis. Theseatates represent

discoms at different stage of operational

and financial performance, preparedness

and appetite for reforms, penetration of Discoms still struggle

renewable energy, technology adoption . .
and so onThe dates have undertaken with high losses and an

various reform measures anchave increased debburden.
adopted several good practices to improve

their operational and financial

performance, however, eachis still

struggling with high aggregate technical &

commercial (AT&QO losses andan

increased debt burden.

This report highlights how performance has changed\eer the years and presents
areaswhere opportunities for reform exist. Further, the analysis provides a
benchmark for discoms in other states to replicate the success already
demonstrated by these discomgand/or to implement the recommendations
proposed & part of this study.

Based onour state-by-state analysis, wehave producedbroad recommendations to
reduce financial and operational inefficienciescrossthe Indian discom sector.
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(These recommendations are further elaborated in the Conclusion and
Recommendatiors section of this report).

Our recommendations include:

1. Resolve issues surrounding legacy contracts and close inefficient
plants .

The dosure of inefficient, highly polluting, endof-life coal plants surplus toa
O O A O A &vall rdsult A Aignificant savings from fixed charge paymerstfor
such assets and will also reduce pollution and carbon footprints.

A recent report by The Energy Resource Institute (TERI) reveals demand for

electricity in India is expected to be 717% lower by 2025 due b a

ATl xT xAOA OAOGEOEIT ET )1 AEAB80 -1980 CcOi xOE 11 AAAI
economic shock. This slowdown hamajor implications for capacity

planning, accelerating the need to retire inefficient enaf-life coal plantsto

reduce carbon emissions and also incleOA OEA OAI AET ET ch AAZEFEAEAT Oh
load factors. (PLF)

2. Reduce cross-subsidies.

Discoms needs to address the issue ofoss-subsidiesand reduce their
reliance on recovering revenue from commercial and industrial (C&l)
consumers. Increasingross-subsidieshas continued to undermine the
competitiveness of industries inIndia. The implementation of Direct Benefit
Transfers (DBTs)and solar irrigation pumps, and the adoption of policies
that favour the uptake of solar rooftop systems willhelp to reduce cross
subsidies

3. Reduce AT&C losses through digitalisation .

Existing electricity meters must be progressively replaced bymart meters,
including smart prepaid meters. This will help discomsinderstand and
manage their load betterand will reduce metering and billing losses and
theft, while alsofacilitating distributed rooftop solar and storage.

4. Revise tariffs .

Tariffs must be revised. Not manytates have increased their tariffs in the
last few years. While a price shock iandesirable, particularly during the
COVID19-induced recession, regulators must requiren annual tariff

revision to allow discoms tokeep up withinflation . The annual revision
should continueuntil aggregate and techital (AT&Q losses are reduced
and everlower renewable energy tariffs can come to the rescue at sufficient
scaleto allow some deflationary offsets orthe average cost of generation.
Rationalisationto reduce tariffs for high-paying commercial and industial
(C&l) customers couldencourage ecistomer retention.
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5.

Increase competition .

Increased private competition should be promotedo improve the
distribution sector & @&rformance. The Government of India Gol) could
mandate discoms with high losses to eitbr privatise operations or allow the
entry of suitably qualified and capitalised private distribution entities

willing to invest in upgrading infrastructure . Increased competition would
encouragegenerators, distributors, and electricity supplycompanies to
develop technologies to increase efficiency, lower costand make supply
more reliable.

Move to a National Pool Market .

Indiad éectricity market should move gradually to a National Pool Market
and optimise generation nationally This wouldget the best return fromthe
huge investment in the national generation fleet and drive ACS down,
forcing the least efficient and outdated facilities to close, reducing
overcapacity clearly evident in the thermal power sector.

Implement renewable energy ta riffs with indexation

Discoms could procure new renewable energy capacityy designing anew
tariff structure in which the developer bids for levelized tariffs. Thenitial
tariff could start from a lower base in the first year and allowinflation
indexation over the length of the contractin such a way that developers
return s on investment remainentirely unchanged from the current tariff
structure with no indexation.

We alsooffer state-specific recommendations that ould assist ailing businesses to
turn around and becomeprofitable . (Refer to the table on the following page.)

While most of the recommendationsare general such as thedeployment of smart
meters, solar for irrigation, and the implementation ofpolicies favouring open
accessto encourage consumers tewitch to renewable energywe provide three
specific recommendationgthat each state shouldrioritise to enable discomsto
improve their financial viability.
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Key Recommendations for States to Improve their Operatioaad
Financial Performance

Power agriculture demand Deploy smart meters Reduce AT&C losses
through solar 1 Progressively deploy smart = {1 Provide financial support

1 Harness solar for rural meters at large scale. and technological
electricity use. 1 Strengthen intervention to discoms to

1 Promote the installation of implementation of reduce losses
solar water pumps. differentiated tariffs, 1 Implement schemes such

1 Providefarmers subsidies depending on timeof-day, as feeder separation,
to install solar water to account for excess distribution transformers
pumps to replace rooftop solar generation for energy auditing and
subsidised imported diesel and effective neimetering accounting, and metering
fuel. policies. of consumers.

Reduce reliance on power Adopt solar irrigation pumps Reduce power purchase cost
purchase from old inefficient 1 Encourage adoption of 1 Contract new cheaper
plants solar pumps undethe renewable energy sources

1 Cut the buying power from KUSUM Scheme. with tariffs below
government majority 1 Adoption of solar pumps Rs3.0/kWh to replace
owned generating plants. will help states alleviate thermal power sources

1 Retire endof-life, losses by reducing the with higher variable
inefficient plants. crosssubsidy burderon charges.

1 Deploy more largescale C&l and while bringing 1 Refrain from entering new
grid connected and R26y RAaAO0O2YaQ high cost thermal power
decentralized renewable power procurement and contracts.
energy. transmission losses.

Incentivise solar rooftop Encourage open access

1 Encourage solar rooftop 1 Availability of cheaper
instdlations as they are renewables is already
increasingly viable increasing penetration of
economically and offer open access consumers.
multiple benefits. Discoms are better off

1 Align tariffs of C&I and having policies that
high-end residential provide an easy entry to
consumers with those of the open access
rooftop solar costs. mechanism.

Deploy analytical tools

1 Deploy analytical tools for
projectionand forecasting.

1 Allow renewable energy
generators with
unanticipated surpluses to
sell excess supply, earn
revenue and manage
intermittence.
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YT AEAGO PI xAO AT 1 00i POETT DPAOcawiedI 1T EO 1T AAO OEA |

globally.In 2018-19, per capita power consumption was 1,181kWhalthough in a
few states per capita consumption exceeds 1,800kWdnyear.

Thanks to strong economic growth ovethe lastdeA A A A h
consumption increased byaround 6.2% annually2, with some states recording an
annual increase of more than 10%T he state ofMaharashtrahas thehighest total
electricity consumption, followed by UttarPradesh, Gujarat, Tamil Nadu, and
Rajasthan.

Figure 1: Electricity Consumption, Per Capita Consumptaod
Electricity Decade Growth FY2019/20
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Source: CEA, UIDAI Population data, IEEFA calculations

Electricity consumption per personis an important indicator of economic growth.
Per capitaconsumption in India has increased by 5.4% in the last decad&Vith
increased economic growth, per capita consumption wilkise, although energy
efficient technologies and appliancesould reduce overall demandNonetheless,a
robust power sectoris a vital prerequisite for the growing prosperity needed to
drive this positive change.

In the past 25 years)ndiad idwer sector has struggled with a multitude of serious
deficiencies including shortagespeak-time deficits, inadequate tariffs,

Haryana

};_ Guijarat

Punjab

1,800 2,000

unsustainably high aggregate technical and commercial (AT&C) losses, poor quality

power supply and servicealack of competition,insufficient investment in
infrastructure, and excessive indebtedness. The sectoeeds to urgently adopt a

1 CEA. March 2020Executive Summary on Power Sector
2 CEA. Power Supply Position Reporitdarch 2020, March 2010.
3 CEA. March 2020Executive Summary on Power Sector


http://cea.nic.in/reports/monthly/executivesummary/2020/exe_summary-03.pdf
http://cea.nic.in/reports/monthly/powersupply/2020/psp_energy-03.pdf
http://cea.nic.in/reports/monthly/powersupply/2010/psp_energy-03.pdf
http://cea.nic.in/reports/monthly/executivesummary/2020/exe_summary-03.pdf
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new multi -pronged strategy to sustainablyto improve its operational and financial
performance.
In the wake of such major challengeshe power sector hasundergone a complex
process of reform and restructuringwith limited success A summary of events and
developments that have shaped the India power sector is presented below.
Figure 2: EventShapingthe Indian Power Sector
2003
Electricity Act
1885 qmm
State Reform Acts P
o - 1948 1992 \ *Unbundling | -ml}nmelﬂﬂy
wirstitutional sintreduction of Distribution
Franchises
development sPerfarmance based regulstion
*Distribution efficiency T
sRenewable Purchade Obligation
(L]
2005
L 2008 2009
;:‘aéipninal S c;:}::;'::euglm‘lariﬁ Ml *FPower Exchanges (IEX, Connactivity, Long-term 2:_'10
«SERC to determine Policy (NEP) PXI) ar:;Medlun—tenn Open CERC HETanﬂ.Re;:l.laﬂon
preferantial tariff Rural Electrification *Allotment of Coal Blocks cess (LTOA, MTOA) INNSM guidelines
sPromote private sector to power generators for Regulations
particip

ation im RE

2015

4 Auction of Coal Blocks to
power generators for
captive mining

2016

Competitive Reverse
Bidding auctions for
renewable energy

Point of Conanction
Charges

Source: IEEFA Analysis

While various reforms hawe improvedOEA OAA QT 080 AT i1 AC
performance, theyare yet to make a sizeable, sustained impact. Discoms in
aggregate continue to incur huge financial losses.

AEAI

To help stateowned discoms pare their mounting losses, the central government
has offered financial packages to bail out beleaguered state electricity discoms from
time to time, buttheir success has been limited.

Amendmentsto the Electricity Act 2003 have also beerproposedto improve the
structural, operational, and financial perfamance of discoms These include
introducing competition in the retail sector, notably allowingconsumers tochoose
their retail suppliers, and instituting strict enforcement of renewable purchase
obligations (RPQ) that mandate suppliers to buy energy fran renewable sources.
Other proposed amendments includeminimum percentage of purchase of
electricity from hydro power to be supplied by adistribution sub-licensee, subsites
provided through direct benefit transfer (DBT), facilitating open access and

>\
>
m\
O
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development ofthe power market, cross-border exchanges of electricity, and setting
up an Electricity Contract Enforcement Authority4

Furthermore, amendmentsto the National Tariff Policy have beenproposed. The
government aims to end power tariff differentiation among consumers byproposing
six categories of consumers oavoltage basisversusthe present 5060 categories
and sub-categories.Other proposed changeslao reduce cross-subsidiesand instead
subsidiseagricultural and rural consumers through direct benefit transfer. Further,
the policy has laid out service standards for discoms including 24x7 power supply
and penatties for load shedding while prohibiting the passing onof more than 15%
of commercial losses to consumér @tail tariffs.s

If a centre-state consensusan be reached and there ipolitical will at the state
level, IEEFA noteshe amendmentsas highlightedshould improve the financial
health of the ailing distribution sector.

However, different states are ondifferent reform paths. While these reforms are
guiding principles andare in the right direction, a state level analysis othe issues is
required. The resultingsolutions should then bedesigned toaccommodate each

O O A O A O &neelstnAdAckiefEE gkeparedness.

Discoms Aren Distress

Power distribution is the weakest link in the entire value chain of the Indian power
sector. Discoms are struggling under massive debt to the thermabywer sector$
There are currently some US$100bn of nofperforming or stranded assets shared
between discoms and the coaland gasfired power plant sectors.

The table below highlights discoméfinancial performance over the last few years,
indicating that the distribution sector is still struggling with huge lossesWhile
formal data for 2019/20 is not yet available, the evidence shows a material
aggregate deteriorationE T A E 00Ad/1D gefformance.

Figure 3: Snapshot of Discof¥nancial Performance

T e aoiaia | aoua/1a | aoaass | aous/is | 2s/sz | 2wz | onafs |

Discom Loss on subsidy received basis Rs Crore 71,621 68,257 56,939 48,619 38,745 33,594 61,360
Subsidy received Rs Crore 36,100 36,758 45,584 74,515 78,938 88,919 98,653
Gap (ACS-ARR) on subsidy received basis Rs/kWh 0.84 0.78 0.58 0.48 0.37 0.30 0.52
Accumulated Losses as per Balance Sheet Rs Crore 253,700 306,317 358,581 413,933 411,753 440,826 488,686
Total Qutstanding Debt Rs Crore 304,228 365,066 403,816 421,978 416,957 454,773 478,452
AT&C losses % 25.48 22.62 25.72 23.96 23.50 22.33 22.m1
QOutstanding dues by Discoms (As on last Rs Crore MNA MNA MNA MNA 31,704 42,063 66,652
month of FY)

SourcePFC Report on SEBEOP FRP Schemé¢DAY portalPRAAPTI

4JMK Reseath & Analytics.Summary of Draft Electricity Amendment Aci 2020. May 2020.
5ET EnergyWorld.In biggest reform, Govt proposes to end power tariff differentiation among
consumers.June 2, 2020.

6IEEFA) | AEAGO OOOAT AAA AOOAO OEOE E.Decombdr0idi Hi xAO OAA

O


https://www.pfcindia.com/Home/VS/29
https://powermin.nic.in/sites/default/files/uploads/Financial_restructuring_of_State_Distribution_Companies_discoms_Oct2012.pdf
https://www.uday.gov.in/home.php
https://jmkresearch.com/summary-of-draft-electricity-amendment-act-2020/
https://energy.economictimes.indiatimes.com/news/power/in-biggest-consumer-centric-reforms-govt-proposes-to-end-power-tariff-differentiation-among-consumers/76147277
https://energy.economictimes.indiatimes.com/news/power/in-biggest-consumer-centric-reforms-govt-proposes-to-end-power-tariff-differentiation-among-consumers/76147277
https://ieefa.org/ieefa-report-indias-stranded-asset-risk-in-thermal-power-sector-underestimated/
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the actual subsidy/grants amount booked by the discoms for the given year.

Extensiveinvestment and reform have already been undertakenin T AEA & O
generation and transmission businessBut unless the distribution sector is also
successfully reformedmore power generation and transmission assets are at
financial risk of becoming strandedstalling much needed further investment and
technological development.

The financial health of discomss critical
for the country to achieve its ambitious
renewable targets and sustain its economic
growth goals. TheA E O A pobr@réancial There are currently
health means these companies struggle to some 5$100bn of

make paymensto energy generatorsand non_performing or

often fail to honour their contracts,
undermining their ability to invest in stranded assgts shared
between discoms

technology and modernisation of the grid.

. N and coal and gasfired
Unless the crippled power distribution
sector is made profitable, deployment and power plant sectors.

despatch of renewable energy generation
will be at risk.

Objective and Scope ajur Study

This report builds upon afew positive case wheredistribution sector reforms have
led to high penetration of renewable energylEEFA notes evenn those stateswhere
this has occurredthere is further scopefor reform and consequentlydrive more
absorption of renewable energy.

Finally, we present various reform options thatstates shouldundertake to improve
their operational and financial performance andhighlight the investmentsneeded
to build a sustainable distribution system that can increaséhe proportion of
renewable energy in the system

We alsoshortlisted three states for detailed analysisrepresentinggood models for
discoms in other states tdollow.

Framework for State Selection

Distribution utilities in India reel under huge losses.Sone distribution utilities have
improved their performance on various parameters in the last few yeargut most
are still struggling to improve the financial viability of their operations.

A few states have demonstrated leadership in undertaking reforms anitave shown
improvement, while others have been laggards.
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We compiled ashortlist of three statesusing various quantitative and qualitative
parameters. The objectivevasto choose states at different stageof operational and
financial performance, prepaedness and appetite for reforms, penetration of
renewable energy,andtechnology adoption

After analysing cata for 14 statesfor the 2018/19 financial year, we defined the
parameters usedto select and review the three states for our case study as:

1 Renewable energy target as per National Electricity Policy (NEP) 2018. This
indicator represents renewable energy potential and what each state can
strive to achieve;

Share of renewable energy in the total energy mix;

Ease of doing business (EODB);

Aggregde technical and commercial (AT&C) Loss;

Revenue Gap (average cost of supplaggregate revenue requirement);

Annual financial losses;

= = =4 =4 =4 =4

Overdue payments to generators;
Annual capital expenditure (capex); and
1 Government subsidies.

Each parameter was rankedrom 1 as the besiperforming state to 14 for the worst-
performing state. An average ranking was then derived across all the parameters.

Key qualitative parameters were superimposed to select a combination sfates
that were either high or low share ofrenewable energy and either high or low
financial and technical losses.
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Figure 4. State Performance on Key Parameters in FY2018/19

Energy ACS-ARR | Annual
RET L 4 P: t
e Mix EODB ATEC Loss Ga Financial Lo Annual Govt.
per NEP P Overdue to i
Losses as Capex Subsidy

2018 Generators
% Nos. %

MW Rs/ kWh Rs Crore Rs Crore Rs Crore = Rs Crore

Uttar Pradesh 13,221 4.8% 12 21.2 1.77 -9,506 13,327 8,048 8,900
Madhya Pradesh 12,058 3.1% 7 27.7 -0.88 -3,000 594 3,945 15,000
Maharashtra 22,045 14.8% 13 16.9 -0.05 NA 572 5,241 NA

Jharkhand 2,005 1.1% 4 45.9 0.54 -1,470 4,141 2,494 7,800
Punjab 4,376 4.0% 3 19.1 0.36 -906 23 2,490 8,855
Haryana 5,131 10.0% 20 18.3 0.04 -202 46 2,565 7,140
Bihar 2,762 1.2% 18 34.3 0.57 -1,578 627 5,453 2,952
Rajasthan 14,505 38.0% 9 24.3 0.87 NA 1,955 4,632 1,709
Chhattisgarh 2,087 3.6% 6 233 0.04 -541 17 997 300
Andhra Pradesh 18,612 31.0% 1 10.9 0.74 1 2,517 3,771 6,030
Karnataka 14,817 52.0% 8 13.9 0.05 78 5,626 6,821 2,195
West Bengal 5,735 3.0% 10 381 0.21 -41 24 1,076 912
Tamil Nadu 21,793 43.0% 15 13.5 1.15 -7,761 12,197 2,025 8,430
Gujarat 17,133 11.8% 5 12.6 -0.05 NA 193 4,062 1,100

Source: Tata Power, IEEFA estimates, UDAY

Figure 5: State Rankingn Key Parameters

En:reg":fe'l‘::ar:; as Energy Mix EODE | AT&C Loss AC:::RR ;;:1:::; Annual Govt. Average
-RE Ranking | (2018-19) Capex Subsidy Rank
per NEP 2018 (2018-19) | Generators
MNos. MNos. Nos. MNos. Nos. MNos. Nos. Nos. Nos.
Uttar Pradesh 7 8 10 8 14 14 1 13 9
Madhya Pradesh 8 12 6 11 1 7 7 14 8
Maharashtra 1 5 11 5 2 6 4 1
Jharkhand 14 14 3 14 9 11 10 10 11
Punjab 11 9 2 8 2 11 12 8
Haryana 10 7 14 6 4 a4 9 9 8
Bihar 12 13 13 12 10 8 3 7 10
Rajasthan 6 3 8 10 12 9 5 5 7
Chhattisgarh 13 10 5 9 4 1 14 2 7
Andhra Pradesh 3 4 1 1 11 10 8 8 6
Karnataka 5 1 7 4 6 12 2 6 5
West Bengal 9 11 9 13 7 3 13 3 9
Tamilnadu 2 2 12 3 13 13 12 11 9
Gujarat 4 6 4 2 2 5 6 4 4

Soure: IEEFA calculatien

In addition to the above ranking based on quantitative parameters, qualitative
parameters of regional diversity, political willingness for distribution and energy
transition reform, timely revision of tariffs, adoption of renewable energy policies,
wheeling charges(transmission charges)and crosssubsidy surcharges were
adoptedas criteriafor finalising the states (Figure 6).
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Based on this, the three states selected for detailed analysigre Maharashtra,
Rajasthan, and Madhya Pragsh. The table below shows how the selected states
varied on key operational, structural, and financial parametersThat variance
provides a good mix for similar states to learn fromso that they caradopt effective
reforms to improve their financial performance and increas theshare of
renewablesin their total energy mix.

Figure 6: Selected State Rankiog Key Parameters

Maharashtra Rajasthan Madhya Pradesh

Region Diversity
RE Penetration H|gh ngh Low

Policy for rooftop and renewabl

RE Policy Solar Energy Policy Net metering solar policy energy projects, 2016
Capex High High Medium

AT&C Loss Medium High High

Revenue Gap Low High Low

Payment Owed to Medium High Medium

Generators

Tariff Revision Negligible None Medium

Cross Subsidy SurchargeHigh High Medium

Government Subsidy Low Medium High

Source: IEEFA Analysis

Performance Metrics

The shortlisted stateswere assessedising key performance indicators.

As per the regulatory system for power distribution businessesin India, the discoms
submit an annual revenue requirement based on certain key indicator® the state
regulatory commission. These operational and financial paraeters include:

Energy sales

Transmission, distribution, and commercial losses

Power purchase cost, including transmission charges and state load dispatch
centre (SLDC) charges

Operation and maintenance expenses

Interest and finance charges anthterest on working capital

Depreciation of assets

Revenue from existing tariff

Non-tariff and other income

Revenue deficit based on existing tariff

whN =

©oo~NoOA

The stateregulatory commission, along with other designated public stakeholders
reviews these performanceparameters to evaluate annual revenue requirements.
Based on this evaluation, the regulatory commission approves subsidy funding from
the state government to fillthe gap between revenue and expenses.
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The state regulatory commission also approves tarifffor each generation source. In
the case of thermal power, the commission evaluates and approvaswo-part tariff
composed of fixed capacity charges and variable fuebst charges.

In this report, the performance ofstate distribution companiesin the shortlisted
three states is analysegbased on the above identified parameters.

The chosen states have different trajectories @fggregate, technical and commercial
(AT&Q) losses. Maharashtré AT&C loss declinedintil FY2017/18 and then started
rising again.Rajasthard AT&C lossshowed a strongreduction, while Madhya
Pradesh started with high base anéhasnot mademuch progress While the three
stateseachhavedifferent AT&C loss reduction trajectores, they are sufferingfrom
high power purchase coss and subsidisedsales to agricultural consumers.

How the states record their agriculture sales, set tarifand subsidies forfarm
consumers,the issue ofcross-subsidies andallowances/disallowances bythe
regulatory commissionhasa strong bearing on discom finances. These states will
provide important take-aways for other states with similar patts to reform.
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1. Maharashtra
Structure of thefate-ownedDiscoms

The Maharashtra State Electricity Distribution Company Limited (MSEDCLi} the

distribution company supplying power to the whole of Maharashtrg including a

small areaof suburban Mumbai. The city of Mumbai isserved by three private

distribution licensees: Adani Electricity Mumbai Limited (AEML), The Tata Power

Co. Ltd. (PCD) and the Brihanmumbai Electricity Supply and Transport

51 AAOOAEET C j " %3408 -3%$#, EO )T AEAGO 1 AOCAOO Al AA
serving more than 27 million consumers.

Figure 1.1: Map of Maharashtra Discom

Source: UDAY Portal

Maharashtrad @&neration mix is dominated by coabased capacity with
approximately 69% share of the total. The share of renewable energy hacmeased
over the yearsto reach a9% share in 2019/20.

7 This report covers analysis of MSEDCL discom only in theag of Maharashtra.
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Figure 1.2: Maharashtra Electricity Generation Mix FY2019/20

T e o

Source (GW) % (TWh) % (GW)
Coal 26.2 59.3% 107.0 69.0% 45.6% -1.1
Gas 3.5 7.9% 8.0 5.2% 26.0% 0.0
Diesel 0.0 0.0% 0.0 0.0% 0.0% 0.0
Nuclear 1.4 3.2% 10.5 6.8% 85.9% 0.0
Hydro 3.4 7.6% 5.9 3.8% 20.1% 0.0
Renewables 9.7 22.0% 14.0 9.0% 16.8% 0.4
Net imports 9.8 6.3%

Total 442 100.0% 155.2 100.0% -0.6
Source: CEA

Maharashtra is one o) 1 A Bgfadiad stateswith agricultural consumersusing
about 25% of the total power consumption However,they only account for some
14% of revenue. This isbecause of dariff design in which other categories of
consumerspay high prices tocross-subsidise electricity for agricultural users.

Even though theshare d commercial and industrial consumers in total electricity
consumption is 45% by volume, their revenue contribution isa much higher56%.
Residential consumergake 20% of allelectricity consumed and provide 20% of
discom revenue.

8 CEAMonthly Generation Report March 2019/20. Monthly Renewalde Energy Generation
Report. March 2019/20.


http://cea.nic.in/reports/monthly/generation/2020/March/actual/opm_16.pdf
http://cea.nic.in/reports/monthly/renewable/2020/renewable-03.pdf
http://cea.nic.in/reports/monthly/renewable/2020/renewable-03.pdf
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Figure 1.3: Consumer Mix, Sales Maxd Revenue Contributiorof
Different Consumer Categories in 2018/19

No. of Consumer (~2.73 Qrore)

1

16% '

B Residential
» Commer aal
» Industrial

Agriaulture
u Others

Sales (~1,12,000 MU)

B Residential
= Commerdal
w Industrial

Agriaulture
m Others

Revenue Share (~Rs 81500 Qore)

B Residential
ﬂl m Commer dal
» Industrial
Agriaulture
m Others

Source: MSED@ress Note on Retail Electricity Tatiff

9 MSEDCL Press Not&etail Electricity Tariff of Maharashtra State Electricity Distribtion
Company Ltd. Applicable from 1April, 2020


https://www.mahadiscom.in/press-note-released-by-merc-for-msedcl-tariff-plan-applicable-from-01-april-2020/
https://www.mahadiscom.in/press-note-released-by-merc-for-msedcl-tariff-plan-applicable-from-01-april-2020/
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The tariff in Maharashtra is positively related to volume of consumption and voltage
levels. For the same category of consumer, the tariff increases wite risein
consumption and voltage level.

In FY2020/21, the tariffs for residential consumers of Mahrashtra are in the range
of Rs3.4611.71/kWh with fixed charges in the range of Rs10¢40/month
depending on the voltage load levels. C&l consumepay Rs5.2112.83/kWh with
fixed charges in the range of Rs36@50/month.

Unmetered agricultural consumerspay flat fixed monthly rates in the range of
Rs258405/month with no energy charges for number of units consumed. For
metered agriculture consumersthe tariff is in the range of Rs1.85.20/kWh with
fixed charges in the range of Rs4Q10/month. The agriculture tariff is around 50%
of ACS. Agriculture consumers are crossubsidised in the range of Rs2.58
3.11/kWh.

Giventhe increasing numberof electric vehicles in the statea tariff for electric
vehicle charging statiorsis also included in the recent taff order. This will help the
Maharashtra government promog asustainable transport system by providing
clarity on how the charges apply.

Figure 1.4: Customer Category Tariff for FY2020/21

Energy charge range (Rs/kWh) Fixed charges range

Residential - BP11.12 26 Rs/conn/mth

LT Residential 3.46-11.71 100-340 Rs/conn/mth
Agriculture 258-405 Rs/HP/mth
Unmetered
LT
Agriculture 41-111 Rs/HP/mth
Metered e HT
72 Rs/kVA/mth
LT
For 0-20 kW - 403 Rs/conn/mth
Commercial 7.36-12.83 For >20 kW - 403 Rs/kw/mth
HT
411 Rs/kVA/mth
LT
For 0-20 kW - 454 Rs/conn/mth
Industrial 5.21-7.28 For >20 kW - 303 Rs/kw/mth
HT
411 Rs/kVA/mth
LT
Electric Vehicle 70 Rs/kW/mth
Charging Station 4.05-4.93 HT
70 Rs/kVA/mth

Source: MERC tariff ord¥r

10 MERC Tariff OrdeyTruing-up of ARR of FY 20148 & FY 201819, Provisional Truing-up of
ARR of FY 20120 and Projections of ARR and determination for the 4th Multi Year Tariff
Control Period FY 202621 to FY 202425.


https://www.mahadiscom.in/wp-content/uploads/2020/01/001_MSEDCL-MYT-Petition-for-FY-2020-21-to-FY-24-25.pdf
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RenewableEnergyPolicy

Maharashtra has renewable energy potential of5GW, which is 8.3% of the

AT O1 @alpétedtial 11 As perthe National Electricity Plan 2018, Maharashtra
has a renewable energy target of 22GW to be achieved by 2022s of June 2020,
state renewable energy installed capacityvas 9.7GWs3, highlighting the need for a
strong policy and investmentdrive to achieve the target.

To promote deployment of renewable energy in the state, Maharashtra Electricity
Regulatory Commision (MERC) hasfrom time to time,setarenewable purchase
obligation (RPO) targetin FY2018/19, the discom was short of its RPO target by
1.5% for solar and nonsolar energy, respectively It filled the gap bybuying
renewable energy certificates (REQswvorth Rs150 crore.

RPO targets submitted by MSEDGQGA@r the fourth control period are presented
below.

Figure 1.5: 4th Control Period RPO Targets as per 2019 RPO Regulations

Quantum of purchase (in %) from renewable

energy sources (in terms of energy

equivalent in kWh)

___Year | Solar | Non-solar _Total
12% 16%

2020-21 5%

2021-22 6% 12% 18%
2022-23 8% 12% 20%
2023-24 11% 12% 23%
2024-25 14% 12% 25%

Source: MERC tariff order

The state has adopted a mukpronged strategy to embraceenewable energy.
Some ofits key strategiesare as follows:

Maharashtra Renewable Energy Policy, 2015

Maharashtra announced an integrated Renewable Energy Policy in 2015, with a
focus on develofing renewable energy capacity in the state. The policy also
emphasized development of hybrid and distributed solar projects#

The state has also been instrumental ithe promotion of renewable energy by
providing various incentives such asan exemption ofelectricity duty and a capital

11 MERCAnNNual Report, 2017-18.

12 CEANEP 2018

13 CEAlnstalled Capacity, June 2020

14 Niti Aayog.State Renewable Energy Capacity Addition Roadmafsction Plan 2022 and Vision
2030: Summary of findings


https://www.merc.gov.in/faces/merc/common/outputClient.xhtml
http://www.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf
http://cea.nic.in/reports/monthly/installedcapacity/2020/installed_capacity-06.pdf
https://niti.gov.in/sites/default/files/energy/Executive-Summary.pdf
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subsidy for selected technologies under this policy.

Solar Irrigation Pump Scheme for agricuddmonsumers

The government of Maharashtra has targeted deployment of 1 laKth00,000) of off-
grid solar powered agriculture pumps in phase under the "Mukhyamantri Saur
Krushi Pump Yojana" scheme. The government plans to instéile pumps within
three years startingfrom 2019:15

1 First Phasez 25,000
1 Second Phasg 50,000
1 Third Phasez 25,000

Through this solar irrigation scheme the government plans to

1 Make daytime power available for agricultural pumping
1 Decouple the irrigation sector from the power subsidy burden

1 Minimize the crosssubsidy burden on commercial and industrial electricity
consumers

1 Replace diesel pumps to redue pollution.

This scheme is financed by increasing the electricity duty for all MSEDCL consumers
by 10 paise per unit.

Maharashtra is also planning to install solar agriculttal feeder-based projects near
existing substations to reduce infrastructure costsThe state is identifying land near
sub-stations to install solar projects under the scheme.

The state intends to enable development of solar power projects of 2MW to 10MW
capacity at 11kV level and above 10MW at 33kV levir Lift Irrigation Scheme (LIS)
consumers under Mukhyamantri Saur Krushi Vahini Yojana (MSKY) StageTlhe
electricity generated from such solar power projectswill be sold by thegenerators

at afeed-in tariff (FiT) of Rs3.30/kWh at 11kV foraperiod of 25 years. The FiT
applicable for solar projects connected at 33kWill be Rs3/kWh for a period of 25
years1é

SolarRooftop

To facilitate solar rooftopgeneration, Maharashtra developed a net metering
framework, with the Maharashtra Electricity Regulatory Commissiofissuing its Grid
Interactive Rooftop Renewable Energy Generating Systems Regulation2019.
These regulations allow for the levy of grid support charges on the generated energy
under net metering systems. The charges afatended to recover balancing,

15 Mahavitran. MUKHYAMANTRI SAUR KRUSHI PUMP YOJANA
16 Draft LIS Scheme.


https://www.mahadiscom.in/solar/index.html
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banking, and wheeling cost after adjusting RPO benefits, avoided distribution losses
and any other benefis accruing to thelicensee.

Transmissiomnfrastructure

Maharashtra has surplus energy angia its immenserenewable energy potential
canestablish itself as an export hub. To ensure offtake of power from renewable
energy sources, the state has developeche of the strongest intrastate networks,

and its capacity addition planning is in line with proposed renewable energy targets.
The state is adding 3.6GW dhterstate Transmission System kST capacity under
the Green Energy Corridor. The state is alsdgmning to addrenewable energy
projects for the inter -state saleof power to reduceits overall evacuation

requirement.

Performance Metrics

AT&CLosses

In FY2015/16, AT&C losses in MSEDCleve high at 21.7%. As per the
memorandum of understanding (MoU) ggned under UDAY in 2016, the discoms
were seta target of reducing their AT&C losses to 14.39% liie end of FY2018/19.

The discom managed to reduce losses by four percentage points in 2017/18it the
losses havesince risenand are back to 2015/16 level. As of March 2020, the discom
has anAT&C loss of 21.32% (See figure 1.6)

Figure 1.6: Maharashtra Key Performance Metrics

Maharashtra Discom Key Performance Indicators

25.0% 025
021 02

0.15
21.3% 0.1

20.0% 0.05

AT&CLoss (%)
Gap (RS KWh)

006 00
0.1

15.0% -0.13 -0.15

201516 2016/17 2017/18 201819 2019/ 20

AT&Closs === ACSARRGap (0n subsdy received bass)

Source: UDAY dashboard, PFC, Powerline

17 UDAY. March 2020.


https://www.uday.gov.in/state.php?id=4&code=rajasthan
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The state has started excluding losses from farm pump feede The high losses in
the state can be attributed to power theft in certain areasuch as theNanded
district and Jalgaori8

Oollection efficiency for residential, commercial and industrial categoriess in the
range of 98100% while the overall collection efficiencyfor MSEDCL is around 96%
due to inherent difficulties in collecting from agricultur al consumers. MSEDCIis
working to improve collection efficiency inthe agriculture category as welllt has
set upacentralized collection and processing depament along with an online
collection facility to avoid revenue blockagein the system.

In the tariff order submitted by Maharashtra discoms in February 2020n their
annual revenue requirement for control period FY2020/21 to FY2024/25, the
Commission se atarget of an 18% reduction in distribution lossesfor financial year
2020-21 and 12%for financial year 2024-25.

MSEDCL has taken varioustepsto reduce losses. For agricultual consumers,
MSEDCL is implementing Mukhyamantri Saur KrishiVahini YojandMSKVY)
announced bythe Government of Maharashtra to encouragthe installation of
decentralized, gid-connected solar power projectdo supply daytime power to
farmers. The scheme will benefiagricultural consumers as they will get good
quality daytime power supply while helping MSEDCL redeypeak energy demand,
lower T&D losses, reduetotal power purchase cost andneet its RPOIt will also
help the state governmentto reduce the subsidy burdenof providing low -cost
power to farmers.

In January2017, MSEDCL introduced energy accountirig which detailed reports

are prepared on a daily and monthly basis. This hd®lpedthe discom to analyse

data atthe feeder level and identify the source of energy leakages. Further, MSEDCL
launched Mahavitran an in-house mobilephone application, that allows consumers

to submit meter readings, register complaints angbay bills online1°

To incentivise consumers to pay on time, MSEDCL offex4% payment discount.
Also, to reduce T&D losses, the state is encogiag the deployment of prepaid
meters with a prepaid meter rebate of 5% tansure advance payment of electricity
bills. However, the number of prepaid consumers haallen from around 14,000
consumers in 2015/16 tosome 10,000 consumers in 2018/19and the sales to such
consumers areminimal.

While MSECL has undertaken various initiatives to improve billing and collection
efficiency, AT&C losses in the state are unsustainably high. MSEDCL needsviest
to strengthenits current infrastructure, deploy smart meters,and undertake
digitalisation and feeder segregation

The regulator has observed inadvertent delays in completing capital expenditure
work by MSEDCLdriving up project costs. Itis necessary tompose checks on capex

18 Times of India.MSEDCL fails to reduce distribution losses over 7 yeatkune 2018.
19 Powerline. MSEDCL: Initiatives to improve its financial and operational performanc®ecember 2017


https://timesofindia.indiatimes.com/city/nagpur/msedcl-fails-to-reduce-distribution-losses-over-7-years/articleshow/64688064.cms
https://powerline.net.in/2017/12/09/msedcl/
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and encourag MSEDCL to adopt project managemebgest-practice asthe key to
getting the maximum benefit fromits spendingon grid system strengthening.

ACSARR Gap

The gap between average cost of supply (ACS) per unit and average revenue
realised (ARR) per unit is oe the most important performance parametes for
power distribution in India.

The MoUsigned under the UDAY scheme directed the discoms to substantially
reduce their ACSARR gap. The targets for MSEDCL discoars as follows:

Figure 1.7: Maharashtra Targeted ABRR Gap Reductioriinder UDAY

Targeted
Actual Gap in | reduction under | Actual gap in

FY2015/16 UDAY by FY Fy2o18/19
2018/19

MSEDCL -0.21 0.39 0.16
Source: UDAY Maharashtra M&PFC Repaff

MSEDCL has managed teduce itslosses ands now profitable after accounting for
subsidies received from the state government. MSEDCL hasheble to recover
lossesfrom increased fuel costsin previous yearsvia afuel adjustment charge
(FAC),that is passed on to consumerby raising tariff s.

MSEDCILis adoptinginitiatives to rationalise tariff s and recoverits costs, including:

1 Increasin g fixed/demand charges for various categories of consumers in
coming years as a step towards gradual balancing of the fixed charges recovery
with afixed charges obligation. Currently, MSEDCL can only recover 18%
through the fixed charges

1 Levying grid sup port charges under the Net Metering Arrangement. The

charges are levied on gross generation from renewable energy sourdeshelp

the discom to partly recover the cost of network, banking facility, distribution

grid balancing provided by the distribution licenseeetc. Grid support charges

are determinedafter adjusting RPO benefits, avoided distribution losses and any
other benefits accruing to the distribution licensee. However, at present, the
Commission has decided to exemphost consumers from these grid support
chargestill grid connectednet metering solar rooftop capacity reaches Z5W.

20 UDAY MaharashtraMoU.


https://www.uday.gov.in/MOU/MoU-Maharashtra.pdf
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Implementing kVAh based billing 2t from April 2020 to encourage consumers
to maintain AT A Afaukith poder Actordin their consumption to reduce
losses andmprove system stability, power quality and voltage profile. This will
AOOOEAO EAI P EIT OAAOAET ¢ OEA AT 1 00I
bill due to improved system voltage. The improve power factor will further
reduce spendingon power purchase creating the opportunity to lower tariffs.

Promoting prepaid meters . Consumers with prepaid metered connectionare
entitled to a 5% rebate on the energy charge rate applicabléo their consumer
category.

Encouraging payment disciplin e. Consumers paying regular billoon time geta
prompt payment discount of 1%. While the cost o& pre-paid meter is high,it

AO

o

O AAI AT A

reducesOEA AEOAT 1 60 1 PAOAKpErsds AT A [ AET OAT AT AA

Adopting a time of day (ToD) tariff . MSEDCL levies additional ToD targfand
offers rebate and penalties for consumption in different time blocks.dD tariffs
are applicable to loadgreater than20KW and optional for loadbelow 20kW.

Reducing tariffs . MERC has approvedn average tariff reduction of 7%for the
financial year2020/21 . MERC haslso approved a tariff reduction of 10- 15%
for C&I customers to boost economic activityn the state.

Introducing an incremental consumption rebate  of Rs 0.75/kVAhfor high-
tension consumers. This measure was pposed by MERGQo increase power

consumption and sourcing of power from MSEDChnd to helpHigh Tension

(HT) consumers to further reduce their effective tariff.

Adopting a fuel adjustment charge (FAC) stabilisation fund . MERC has
approved a FAC stabitiation fund limited to Rs1500crore ($200 million) to
address the possible variation in power purchase costsecause of thd=AC. Tle
proposedfund would be created by adding a 3% annual escalation of fuel costs
and would promote tariff stability.

Figurel.8: ToD Tariff Rate Schedule

ToD ch
Consumption Slab (kWh) tl;s ;k‘::sr

2200 Hrs — 0600 Hrs -1.5
0600 Hrs — 0900 Hrs & 1200 Hrs — 1800 Hrs 1]
0900 Hrs — 1200 Hrs 0.2
1800 Hrs — 2200 Hrs 11

Source: MERC

21 The kVAhbilling system incentivizes or penalizes consumers according to their power factor

(PF).Consumers are encouraged to maintain near unity PF to achieless reduction, improve
system stability, power quality and improve voltage profile.

N
—_
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MSEDCL has undertaken various reform measurésit not all of its stepsare in the
right direction. While time-of-day tariffs can promote achange in consumption
patterns, adding newfixed chargesmay well fail to encourageconsumers toadopt
energy efficiency measures

Instead of providinga blanket rebate on incremental consumption, the rebate could
have been tiedio additional renewable energy generation at dower rate. The

rebate could apply for example,at times of high enewable energy generation
reducing the need for curtailment.

Despite the measures listed above, MSEDCL still has pendiaymentsdue and
regulatory asses on its books. There isagapin previous years from FY2017/18 to
FY2019/20 of Rs3,447 crore (US$492m) and regulatory assets of Rs12,382 crore to
be recovered in future yearsMoreover, the carrying costof delaysin the recovery of
legitimate expenseds adding to the revenue gap.

There are several key structural and op&tional reasons for the Maharashtra state

I xTAA AEOAT I 06 Ol afpbveAmviabyAl U EECE AT OO
91 Power Purchase Cost

The major share of power required for MSEDCL is purchased froMaharashtra
State Power Generation Co LttMAHAGENCPunder long term PRAs.But the
cost of MAHAGENC@ower is too high and as there is surplus power available,
MSEDCL auld reduce its power coss by buying power from other generators.

As per the average revenue requirement order, th€ommission approvedthe
power purchase cosof Rs4.35/kWh for FY2019/20.

Figure 1.9 provides the range of contracted tariffs by the discom. The discom
procures thermal power in a tariff range of Rs2.19 6.72/kWh.22 MSEDCL is
paying MAHAGENCO a high tariff for power from old inefficient plants.fiked
charge of Rs21,000 crore (US$2.8bn) paid for the contracted capacity forms

cob 1T /&£ OEA AEOAT I 08 O1 OA1 AT 1 OOAAOAA Pi xAO POOAEA

MSEDCL power procurement costof Rs3.93/kWh for solar is higher than the

post-2016 renewable energy tariffs of subRs3/kWh. However, this tariff is a

weighted average cost of all the solar PPAs under which MSEDCL procures solar

power including higher solar tariffs contracted earlier han 2016. The norsolar

OAT AxAAT A AT Adcu AiibpiTAT 660 AT OO0 EO i OAE EEGCEAO
power purchase cost.

22 There are some atliers with discom making very small purchases at high rates, such as from
Gadarwara, NTPC Solapur and Gandhar power plants
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Figure 1.9: MSEDCL Discom Power Purchase Cost (Total Cost)

Tariff range | % of total Power

(Rs/kWh) Purchase cost
Thermal 2.19-6.72 B2.4%
Hydro 0.5-8.11 0.8%
Muclear 2.13-3.28 3%
Renewable (Solar) 3.93 3%
Renewable (Mon-5olar) 5.24 11%

Source: MERC tariff order

1 Efficiency of Plants

MAHAGENC® gibwer plants have low efficiency al MSEDCImust also
purchase power from othermore costly generators, furtherincreasingits power
purchasecosts.

MAHAGENCO plants also fagvater shortagesaffecting their output. Before
2016, plant closure due taalack of water was still counted towards plant®
availability and operators would recover fixed costs for the duration of non
availability. But since 2016, non-availability of the plant because of avater
shortage does not count aa forcemajeure, and therefae MERC will not allow
MAHAGENCG@D seek payment when a power plant is not available.

This position was first taken by MERC ifts MAHAGENCO Tariff Order for
FY2015/16. It was subsequently challenged by MAHAGENCGClie Appellate
Tribunal for Electricity (APTEL) and the matteremains subjudice. MERC has
stuck to its view and has consistentlyppposed the uravailability principle.

9 Shortage of coal as a fuel

While shortage of coal resulted in low plant load factor (PLF) for capacity
installed in the state few years back, some amount ¢fiermal generating
capacityis still subject tofuel shortages ands lying idle. However, MSEDClhas
to keeppaying high fixed charges for such idle capaciteven if the capacity is
not despatched

The plant load facor (PLF) for state and privately-owned generation for plants
supplying power to MSEDCL in FY2019/20 was extremely loat 51% and 48%
respectively. The PLF oftate-owned power generabrs in Maharashtra was
higher at around 60%, though not all the power geerated from theseplants
was allocated to MSEDCL.

1 Excess Purchase / Supply

MSEDCL has beenuying electricity from a power exchange and through
bilateral contracts at aweighted average price of Rs3.93/kWhn FY2019/20.
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The price ofpower in bilateral contracts is much higher at Rs4.45/kWh, wie
the power bought atan exchangehas alower average priceof Rs3.32/kWh.

MSEDCL also has surplus energy which is not dispatched most of tinee. The
cost burden of excess supply addconsiderably toMSEDCB @¥erall costs.

9 Burden of Cross-Subsidies

Figure 1.10 illustrates MSEDQ. ¥ltage-wise cost of supply against average
billing rate for various categories of customers for FY2019/20. Although the
voltage-wise cost of supplydoes not vary significantly there is awide variation
in average billing rates for the various consumercategoriesthanks to tariff
structures based oncross-subsidies.

Reflecting high power procurement costs and unsustainablaggregate and
technical loss rates, MSED@_&¥erage cost osupply is estimated to be
Rs7.24/kWh. Hgh- tension commercial and industrialcustomersare charged
much more than actual cost of supply tmffset undercharging agricultural users
and public water works.Theratio of average billing rate to average cost of
supply for residential consumers is 98%

Maharashtra Electricity Regulatory Commission has approved the crossibsidy
surcharge (CSS) based equal to minimum of the two values: computed CSS and
20% of tariff. This has resulted in lower CSS applicable than current level of
cross subsidy leading to incomplete recovery dhe cross-subsidy from Open
Access consumerd-or last 3-4 years, ceiling on CSS resultdths cost MSEDCL

an additional financial burden of ~Rs1,600 crore (US$2.2bn).
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Figure 1.10: Crossubsidy Basedn Voltagewise Cosbf Supply

Average Ratio of Average

Cost of | Average Billing Billing Rate to
Supply | Rate [Rs/kWh) Average Cost of
(Rs/kWh) Supply (%)

Category

HT I [A): HT — Industry 2.42 114%
HT II: HT - Commercial 14.16 191%
HT HI: HT -
Railways/Metro/Monorail .89 120%
Traction
HT IV: HT - Public Water
7.49 101%
Warks (PWW)
HT V: HT - Agriculture 4.27 58%
HT WI: HT - Group Housin
o ] P i g 7.76 105%
Societies (Residential)
HT WIll: HT - Tempora
porary 13.29 180%
Supply
HT IX : HT - Public Services
9.63 130%
Gowvt
HT I : HT - Public Services
11.65 157%
Others
HT Total 8.59 116%
LT I: LT — Residential 294 7.22 03%
LT Il: LT - Non-Residential ’ 11.79 159%
LT Iz LT - Public Water
4.17 56%
Works (PWW)
LT IV: LT - Agriculture
£ 3.74 50%
Metered
LT V (A): LT - Industry -
[ } v 7.12 a6%
Power Looms
LT W (B): LT - Industry —
(8] v 8.61 116%
General
LT VI: LT - Street Light 6.58 B89%
LT WIII: LT - Advertisements
B 13.05 244%
and Hoardings
LT I¥: LT - Crematorium and
i 5.04 68%
Burial Grounds
LT ¥- Public Services Govt. 8.71 118%
LT ¥- Public Services Others
8.85 120%
LT Total 6.12 83%

Source: MERC tariff order
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Financial Losss

MSEDCL is revenu@eutral company. The discom will recover any underecovery
of approved revenue in future years through revisiorof its retail supply tariff.

After receiving subsidies and gants from
the state government, MSEDCL reportea
profit of Rs0.06/kWh in FY2019/20. The

Maharashtra state government has had a The Maharashtra
good record on disbursing subsidies. state government has
MSEDCL received slightly more than

100% of its total booked subsidies .a gooq record .Ol.q
between FY2015/16 and FY2017/18, as disbursing subsidies.

noted bythe Power Finance Corporation
in its 2017/18 report.

OverduePaymens

MSEDCL hd accumulated overdue payments of Rs11,031 crore ((US$1.6bn) as of
May 2020. This is around 9.5% of the total amount of Rs116,340 crore§§16bn) of
overdue paymensto generation companies accumulated by Indiai dscom sector.

MSEDCL owes 96% or Rs10,602 crore (US$1.5lmf)its overdue paymentsto Adani
Power Limited alone. Some dahe overdue amount dates toApril 2018 andis held

back an account of ongoing litigation related tduel charges on account of change in

Indonesian law for imported coal MSEDCL owes money to theLP India and GMR

Energycompanies andowes Rs298 crore to renewable energy generators supplying

power to the state.

In May 2020, to address the issue @ OA OA A E O A palyniedts td gén&réxiagd A

stations, the Indian government announceda Rs90,000 crore liquidity injection to
the Indian electricity sector throughthe state-owned Power Finance Corporation
(PFC) and Rral Electrification Corporation (REC}3 In June 2020, Maharashtra
discomswere approved Rs2,500 crore as the first tranche of loans designed to be
disbursed in two equal halves#

Further, the state government is issuing a guarantee for the Maharasht&iate
Electricity Board (MSEB) to undertake a loan of Rs20,000 crore to overcome the
resource crunch on account of the COVAID9 lockdown 25

Open Access Charges

Open access charges include transmission charges, wheeling charges, cross subsidy

charges, gridsupport charges, additional surcharges and SLDC chargasd so on

2 LiveMint.0T xAO AEOATT O CAO w 1T hMay2020A OT OA 1 ENOEAEOU" 1 EZAT ET A

24 Financial ExpressWhy most discoms are yet to get state govt nod for PRREC loansJune
2020.
25 ETEnergyWorld.Hit hard by Covid lockdown, MSEB wants Rs 20,000 crore loaluly 2020.


https://www.livemint.com/industry/energy/power-discoms-get-90-000-cr-liquidity-lifeline-11589397789530.html
https://www.financialexpress.com/industry/why-most-discoms-are-yet-to-get-state-govt-nod-for-pfc-rec-loans/2007939/
https://energy.economictimes.indiatimes.com/news/power/hit-hard-by-covid-lockdown-mseb-wants-rs-20000-crore-loan/77165095
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The Madhya Pradesh Electricity Regulatory CommissiofMPERQ approved a
wheeling charge of Rs0.58/kWh for HT consumers and Rs1.45 foow Tension (LT)
consumers,a cross-subsidy surcharge in the range of Rs0.256.92/kWh (depending
upon the customer category) andan additional surcharge of Rs1.57/kWh for
FY2020/21. The crosssubsidy surcharge was approved at 20% of the average tariff
for the given category.

Conclusion and Recommendations for MSEDCL

MSEDCL has adopted several good practices for improving its operational and
financial performance,but the state discom is still struggling with unsustainably
high AT&C losses due to inefficient metering and collgon of agriculture

consumersd B A U, hidhlpéér purchase costsand anincreased debt burden.

There are largenumbers of agricultural consumersthat are still unmetered.
MSEDCL recently chareg its accounting practice of recording agriculture saledt
wasthought in previous yearsthat the discom was ovefreporting agricultural sales
and distribution lossesin its supply of power to agricultural consumers. In the
recent tariff order, based on the recommendatiogsof a working group
commissioned by theregulator, agricultural power sales have been rationalised
reducing the burden of cross-subsidising agriculture consumerson other consumer
categories

MAHAGENCO, the statewned generating
company, operatesold and inefficient
equipment athigh variable cost This is a
legacy issue foMSEDCL, the state discom
which has entered longterm PPAs ands
therefore is buying high-cost power from

obsoleteplants, while there is cheap The discom has entered
electricity available in the power market. long-term PPAs and is
Given the high cost, MSEDCL needs to buymg h|gthSt power
rethink its plans to enter into contracts with when there is cheap
new MAHAGENCO plants which aw@ the electricity on the market.

@rawing board8stage, or with plants where
not much progresshas been made and
financial closurehas not beenachieved. This
could be the best time to get out of any
future commitments that would increaseits
financial losses

We makethe following broad recommendations for MSEDCL to turn aund its
business and reach a profitable position

1 Power agriculture demand through solar

MSEDCL should harness solar energy for electricisppply in rural areas to
reduce agricultural consumerédependenei T - 3 %daytimépOwer
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supply. It should promote the installation of solar water pumps andfarmers
that install them should be subsidised.

MSEDCImust deploy a combination of both decentralized solar pumps and at
feeder level to provide good quality daytime power supply to farmerdn so
doing it would reduce both itspeak energy demandind technical and
distribution losses. It would also reduceits total power purchase costwhile
meeting its renewable energy purchase obligation. Moreover, these measures
would help the discom reducehe cross-subsidy burden on other customes
becauseagricultur al consumerswould produce their own cheaper power.

According to data compiled by the Ministry of Power, the annual electricity
subsidy on agriculture is Rs17,730crore and the investment required for
installation and solarisation of pumps is Rs72,835 crore in the state of
Maharashtra. The state can recover the cost of free solar pumps in 4.11 ye#rs.

1 Reduce reliance on power purchase d from old inefficient plants

MSEDCL needs to optimise its power purchase cedty taking less powerfrom
high-cost state and central owned generatrs. The state needs to retire its old
plants which consumemuch more coalper kilowatt hour than modern plants, as
well as causingair, fly-ash, and water pollution The central government needs
to put a policy framework in place and incentivise statesatretire of old thermal
plants without putting a financial burden on states.

GivenOE A (@ réndvialle energy
potential, Maharashtra should promote

the deployment of more largescale Discoms can progressivel‘
grid-connected renewable energy d hei :
projects. It should also encourage reduce treir costs

decentralized renewable energy by buying more
productipn_ thr_ough rooftop so_lar and renewable energy.
or solar irrigation pumps, helping

MSEDCIto avoid grid losses

Becauseaenewable energyis now more competitive thanpower generation
using domestic coal the discom can progressively reduce its costy raising the
proportion of renewable energyin its power purchasing.

1 Incentivis e Solar Rooftop

MSEDCL letes additional grid support charges for net metering rooftop solar

systems This is dongo compensate for undefrecovery of its infrastructure
costsbecause rooftop solalO AAOAAO OEA OOEI EUAQEIT 1T &
network, disrupts power planning, and can leave generation capacity stranded.

26 The Hindu Business LineMost States can recover cost of free solar pumps in less than 4 years
July 2020.

-3%$#, 060

A


https://www.thehindubusinessline.com/economy/most-states-can-recover-cost-of-free-solar-pumps-in-less-than-4-years/article32142219.ece
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It is important to provide policy certainty as many consumers have undertaken
material capital expenditure without considering such charges. The state
previously enjoyed rapid rooftop solar growth thanks tofalling system costs,
greater consumer awarenessand awarenessof the environmental benefits, but
this has nowslowed.

States should encouragethe installation of grid -connectedrooftop solar (RTPV)
systems as they are beguing increasingly viable economically and offer
multiple benefits. But rather than the state subsidizing RTPMt should alignthe
tariffs of commercial and highend residential consumers with those of RTPV
costs, thereby incentivising them to shift to s@r or pay a higher retail electricity
tariff for power from discoms27

Time-of-day pricing for consumers would incentivise consumers to provide
demand side response and shift their demand during times when solar energy is
available.

1 Deploy Analytical Too Is

MSEDCL needs to improve internal capability and deploy analytical tools for
projection and forecasting totake advantage ofnarket developments and
innovations such as real time market (RTM). This would help MSEDCL and
power generatorsthat havelong-term PPAs with the state to participate inan
exchange where they ould sell their un-requisitioned surpluses. Furthemore, it
would allow renewable energy generators vith unanticipated surplusesto sell
such supply, earn revenue and, in turn, obtain renewable energy certificates
(RECs).

Deployment of such analytical toolsvould help the discom to reduce
dependence on deviation settlement mechanism (DSM), optimize generation
resources, sell surplus power efficiently witha next-day payment cycle, and
efficiently manage renewable energy intermittene.28

27 Prayas EnergySolar Rooftop PV in IndiaNovember 2012.
28 Mercom India.PXIL and IEX Launch Redlime Market for Electricity Transacions. June 2020.


https://www.prayaspune.org/peg/publications/item/186-solar-rooftop-pv-in-india.html
https://mercomindia.com/pxil-iex-real-time-market-electricity-transactions/
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2. Rajasthan
Structureof the StateOwned Discoms

Rajasthard @wer distribution business compises three state-owned discoms and
their franchises, namely, Jaipur Vidyut Vitran Nigam Ltd. (JVVNL), Ajmer Yid
Vitran Nigam Ltd. (AVVNL), and Jodhpur Vidyut Vitran Nigam Ltd. (JdVVNL).

Figure 2.1: Map of Rajasthan Discoms

Ganganagar

Hanumangarh

Bikaner

Jaisalmer

Jodhpur

Barmer

Jalore

Sirohi

[ Ajmer Discom
[ Jodhpur Discom
[ Jaipur Discom

Source: Government of Rajasthan

Rajasthan Urja Vikas Nigam Ltd. (RUVNL), a Rajasthan governmentned power
generation company is also thauthorised licensee that effectively operates as a
trader between various generation sources and statewned discoms.

The discoms procure power based oa differential bulk supply tariff (DBST). It
involves a single buyer model in which one buyer buys electricity from different
generatorsunder aPPA.In this model, the perunit cost of electricity on-sold to the
discoms by the single buyer (RUVNL) is diffeint for each discom. The
differentiation is mainly because of varied saleghe efficiency ofthe discom, and its
consumer mix

Using this approachthe distribution utility with the customer base that generates
low revenueswould be charged dower DBSTthan charged to the buyemwith a
more favourable consumer or revenue mixi-or example, the Jodhpur discom

(JdVVNL) hasa higher share of agricultural consumers who receive subsidised tariff

rates that undermine the Jodhpur discon® @venue.
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For the financial year 2019/20, the Rajasthan Electricity Regulatory Commission
(RERC) approved DBST of Rs4.67/kWh féne Jaipur discom, Rs4.18/kWh fothe
Ajmer discom and Rs3.23/kWh forthe Jodhpur discomz®

Figure 2.2: Rajasthan Electricity Sector Gat®n Mix in 2019/20

5

Source (GW) (TWh) (GwW)
Coal 9.8 44.6% 45,9 56.5% 55.2% 0.7
Gas 1.0 4.6% 1.0 1.3% 11.5% 0.0
Diesel 0.0 0.0% 00  0.0% 0.0% 0.0
Nuclear 1.2 5.4% 8.5 10.4% 81.8% 0.0
Hydro 0.4 1.9% 0.6 0.7% 16.8% 0.0
Renewables 9.6 43.5% 14.3 17.6% 19.0% 1.9
Net imports 10.9 13.5%

Total 22.0 100.0% 812 100.0% 2.6

Source: CEA Statdse and plantwise generation reports, IEEFA estinsate
Note: The capacity, generation and utilisation rates are based on capacity monitored by CEA in
the state

As perthe Central Electricity Authority (CEA) installed capacity report from March
2020, Rajasthan has 12.4GW of cefited installed capacity. However, only 9.8GW of
coakfired capacity is allocated for Rajasthan anthe rest of the installed coal
capacity s owned by the central governmeniand could beallocated to other states.

It could also be potentially mothballedby alack of coal and water oby

maintenance work.

Renewable energy sourcesuch assolar, wind and biomass now form a substantial

DAOO 1T £ 2AEAOOEAT B0 EI O @idni ot 1DBW & dapabitkiE OU | E@8 7 EOE
&9¢nmpwf¢nh 2AEAOOEAT 60 OAT AxAAT A AT AOCcU AAPAAEOQU
formed 43.5% of its total operational installed capacity and 17.6% of its total en

grid generation 30

Rajasthard O O E A Qindutling gais-Bagedgeneration)provided 57.8% of in-
state consumption for FY2019/20. Being in a power deficit position during daytime
peak hours, the state depenslon electricity imported from other states.We
estimate that Rajasthan imported 10.%erra-watt hours (TWh) of electricity in
FY2019/20.

Please note that the above table depicts-state generation from power plants
based in Rajasthan. However, the powehey generate couldalsobe consumedin .
other states Further in the case study, we analysthe2 AEAOOEAT AEOAIT i 606 BI xAO

29 RERCTariff order - Approval of ARR and Tariff Petition of Discoms for FY2019/2(Page 70)
06 February 2020.
30 CEARenewable energy generation reportMarch 2020.

o}
O/


https://rerc.rajasthan.gov.in/rerc-user-files/tariff-orders
http://www.cea.nic.in/reports/others/planning/pdm/growth_2019.pdf
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procurement quantity and costs.
Figure 2.3: RajasthaBiscona Q { KI NB’ 2 FCategiwii 1 2 YSNAE 0 &

Rajasthan Share of Category-wise Customers Based on
Energy Sold in FY2019/20 (MU)

Jodhpur

Ajmer
Jaipur
0% 20% 40% 60% 80% 100%
M Residential m Agrilculture m Commercial & Industrial
1 Public usage B Mixed load/bulk supply

Source: RERC tariff order

Figure 2.4: Rajasthan Share of Revenue from Customer Categories

Rajasthan Share of Revenue from Customer Categories
FY2019/20

Jodhpur

Ajmer

Jaipur

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Residential ® Agrilculture m Commercial & Industrial B Public usage ™ Mixed load/bulk supply

Source: RERC tariffdar.
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The stateowned discoms broadly cater to three different customer categories with
differing tariffs (see Figure 2.5). C&l and residential customers crossubsidise
agricultural customers by paying higher tariffs.

In FY2019/20, the tariffs for residential customersin Rajasthan were in the range of
Rs4.757.95/kWh with fixed charges in the range of Rs10@100/month depending

on the voltage load levels. C&I consumers paid Rs6-:805/kWh with fixed charges
in the range of Rs 88460/month. 4 E A O O A Gdridulural cArisuthers pay flat
fixed, monthly charges in the range of Rs74895/month with no additional charges
for the number of energy units they consume.

Rajasthan discoms arevorking to convert non-metered agricultural consumersto
metered contracts to reduce the burden of crossubsidies. The metered agricultural
customers pay tariffs in the range of Rs5.5%.10/kWh with lower fixed charges of
Rs30-60/month to incentivise efficient electricity use.

Figure 2.5: Customer @agory-wise Tariff Approved for FY2019/20

Cat Tariff range Fixed Charges
atego
eery (Rs/unit) range Rs/month

Residential 4.75-7.95 100 - 400
Agrilculture (Metered) 5.55-7.10 30-60

Agrilculture (Non metered) 0 745 - 895
Commercial & Industrial 6.00 - 8.95 80 - 460
Source: RERE

Performance Metrics

AT&CLosses
In FY2015/16, Rajasthan discons faced extremely high AT&C losses of around

31.6%. As per the MoU signed under UDAY in 2016, the discoms were given a target

of reducing their AT&C losses to 15% bthe end of FY2019/20. Although the target
has not been achieved, Rajasthandiscoms have nanaged to significantly reduce
the cumulative AT&C losses to 22.5% as of March 2020(SeeFigure 2.6)

31 RERCTariff order - Approval of ARR and Tariff Pétion of Discoms for FY2019/20 (Annexure-
D). 06 February 2020.
32 UDAY. March 2020.


https://rerc.rajasthan.gov.in/rerc-user-files/tariff-orders
https://www.uday.gov.in/state.php?id=4&code=rajasthan
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Figure 2.6: Rajasthan Key Performance Metrics
35.0% 2

1.5

30.0%
1.16

1
25.0% 0.87
20.0%

0
15.0% -0.5

2015/16 2016/17 2017/18 2018/19 2019/20
e AT&C LOSSES === ACS-ARR Gap (based on subsidies received)

Source: UDAY dashboard, PFC, RERC Tariff. orders

The Jaipur discomhad the highest level of AT&C losses of 28% in FY2015/16 with
three of its divisions incurring AT&C losses of above 40% Bharatpur, Dholpur

and Karauli33 (There is no update available for data on AT&C losses for divisions in
FY2019/20.)

In the tariff order dated February 202Q submitted by the Rajasthan discoms fothe
annual revenue requirement for FY2019/20, the discoms claimed 100% collection
efficiency. Discoms have filed intrestate and inter-state transmission los®s of
4.25% and 3.15% respectivelyfor FY2019/20.

RERC has observed a continued failure of the Rajasthan discoms to achieve the
targeted reduction in AT&C losses below 15% the last five years despite
investment schemes provided bythe state and central governments. For
FY2019/20, RERC pproved AT&C losses of 19% (as opposed to the actual AT&C
loss of 22.5% incurred in FY2019/20), leaving the burden of roughly 3.5% of AT&C
1 TO0A0 i1 AEOAIT I 08 £&EEIT AT AEAI O8

ACSARR Gap

The gap between average cost of supply (ACS) per unit and average revenue
realised (ARR) per unit is one the most important performance parametsifor
power distribution in India. A negative ACSARR gap reflects profitability of discoms
as they realise higher revenue than the procurement cost.

33 UDAY Jaipur MoU


https://www.uday.gov.in/MOU/Rajasthan/MoU_Jaipur.pdf
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The MoU signed under the UDAY schae directed the discoms to substantially
reduce their ACSARR gapwith targets as follows:

Figure 2.7: Rajasthan Targeted ABRR Gap Reductions under UDAY

Targeted reduction

Actual gap in Actual gap in
(Rs/kWh) FY2015/16 under UDAY by FY2019/20
FY2018/19
Ajmer 2.35 -0.15 -0.09
Jaipur 2.04 -0.11 1.15
Jodhpur 1.98 -0.11 2.15

Source: UDAY Rajasthan M35 36

The Ajmer discom has managed tbecome profitable by bringing its ACSARR gap to
Rs-0.09/kWh in FY2019/20. However,the Jaipur and Jodhpur discoms are still
incurring ACSARR gaps of Rs1.15/kWh and Rs2.15/kWh for FY2019/20.

&ECOOA ¢8¢ EI T OOOOAOMABR grpfer hoyeaisbetdedn AT 1 1 AAOEOA | #3
FY2015/16 to FY2019/20. At the beginning of the UDAY scheme from FY2015/16,

the Rajasthan discoms did manage to brinieir collective deficit down from

Rs1.83/kWh in FY2015/16to a profitable position in FY2017/18 to Rs0.09/kWh.

However, it has been deteriorating since FY2017/18 to a los®iaking position with

the gap at Rs1.16/kwWh for FY2019/20.

There areseveralkey structural and operational reasons for unsustainably high
cost-revenue deficits in Rajasthan stateowned discoms

9 Lack of in-state coal mining and hydro power

Rajasthan has no coal reserves andadequatesources of water to procure in
state hydro power, which increases overall power purchase costéwvailable
hydropower capacity is primarily utilised only whendam water is released for
irrigation. Even though the discoms catbuy cheap hydro power from other
states, it onlyaccountedfor 9% of power procured in FY2019/20 (refer to
Figure 2.2).

&1 O &9¢mpwfg¢mh 2AEAOOEAT AEOAT i 06 AOAOACA OEAOI Al
Rs4.20/kWh. Itmade uproughly 79% of the total power procured by the

discoms. The higher average per unit cost of Rs4/88Vh for renewables

suggess the Rajasthan discomstill mainly procur e power under contracts

signedbefore 2017. Weak power demand growth since 2019 has reduced the

34 UDAY Ajmer MoU.

35 UDAY Jaipur MoU

36 UDAY .Jodhpur MoU.

37 UDAY Rajasthan DashboardMarch 2020.


https://www.uday.gov.in/MOU/Rajasthan/MoU_Ajmer.pdf
https://www.uday.gov.in/MOU/Rajasthan/MoU_Jaipur.pdf
https://www.uday.gov.in/MOU/Rajasthan/MoU_Jodhpur.pdf
https://www.uday.gov.in/state.php?id=4&code=Rajasthan

¢KS [/ dzZNA2dza /1 aS 2F LYRAFQ&a 5Aa02Yay 126 wSySélotS

Energy Could Reduce Their Financial Distress 39

ability of the state to procure new lowcost renewable energy below
Rs3.00/kWh and hence pogressively lower the average cost of supply.

Legacy thermal contracts with fixed cost charges constrain the discoms from
sighing new cheaper renewable energy PP/Axd below Rs3.0/kwh.

For FY2019/20, IEEFA estimates the average cost of power procurement
Rajasthan was Rs4.10/kwh.

Figure 2.8: Rajasthan Discom Power Purchase Cost for FY2019/20

Total cost (R Rs/kWh % of Total | % of Total power
crore) power purchase cost

Thermal 61,475 25,637 4.2 79% 81%
Hydro 7,276 1,254 1.7 9% 4%
Nuclear 3,124 1,120 3.6 4% 4%
Renewables 10,291 4,965 4.8 13% 16%
Thermal+RE bundled 2,314 1,009 4.4 3% 3%
Purchased in open market  -6,731 -2,423 3.6 -9% -8%
Net Total 77,749 31,562 4.1 100% 100%

Source: RERC Annual revenue requirement tariff order, Pag20807
Note: The amount of electricity (MU) is forecasted based on 10 months data for FY2019/20

1 Power deficit during peak hours

In the recent tariff order for the FY2019/20 average revenue requirementthe
discomsnoted there was a power supply deficit during daytime, and they
dependead on power from an open-market exchange duringthe time. At night,
however, there was aroff-peak surplus that was sold on the exchang®.

The cost of power sold on the exchange during efieak hours is significantly
lower than the cost of purchaseThe averageprice of power sold on the power
exchange by Rajasthan disconfsom 12.00AM to 7.00AM was Rs2.11/kWh in
FY2018/19. The net average cost of power procured in FY2018/19 was
Rs4.27/kWh. In this way, thediscoms bear a loss of Rs2.16/kWh on every unit
of power soldbetweenmidnight and 7am.

M No tariff hike since FY2015/16

Rajasthard €ectricity tariffs have not risensince FY2015/16. At current tariffs
and with the cost ofprocuring power, Rajasthan discoms have incurred a
revenue gap of Rs7,140 crore. The discoms estimateaaiff hike of roughly 13%
would be required to bring the revenue gap to zero.

38 RERCTariff order - Approval of ARR and Tariff Petition 6Discoms for FY2019/2Q 06
February 2020.


https://rerc.rajasthan.gov.in/rerc-user-files/tariff-orders
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1 Delays in subsidy disbursements from state government

Delays inthe payment of subsidies fom
the Rajasthanstate governmentcompel

discoms to borrow funds further Discoms have had to
undermining their poor financial health. tak Ki ital
Additionally, the Rajasthan discoms axke working capita

carry an interest burden of Rs7,206 loans to cope with
crore (about US$1bn) from loans the interest burden.
provided under the UDAY scheme

between FY2015/16 and Fr2018/19.

This interest debt to the government of Rajastharcaused asevere finangal
crunch for discomsand has led to an accumulation of overdue payments
power generators, especially RVUNL. The discomtavealso had to take working
capital loans tocope with the interest burden.

Discoms may not pass interest costs to consumers, and with no tariff hike in
sight, discoms have staggered repayment of this interest debt over five years.

Financial Loss

Because of the high cost of buying power, thieterest burden, and their inability to
raise tariffs, the Rajasthan discoms have booked a loss of Rs6,355 crore (US$0.9bn)
in FY2019/20 after accounting for the state government subsidie¥.

The discomsare highly dependent on state government subsidies and other grants.

For FY2015/16, FY2016/17 and FY2017/18 state government subsidies and grants

received from the Rajasthan governmentvereroughly 26-c x b 1T £ AEOAT | 08 O1 OAI
revenue. Data on subsidies dibursed for FY2018/19 and FY2019/20is not

available.)Moreover, the subsidies and grants received from the Rajasthan

government were only 85% of the actual sum of subsidiedue tothe discoms.

Rajasthan discoms also carry a substantial burden of regulatoassets of
Rs0.77/kWh. Regulatory assetare a cost componenthat a discommust include in

its annual revenue requirement filing andare recognised but deferred by the
regulator. Generally, theseostsare deferred for the year andare considered to be
passed on to consumers in revised tariffs for the coming year. Until they are passed
on to consumers or funded in the form of subsidy by the state, they are a financial
burden for the discoms.

OverduePaymens

As mentioned earlier, delays in subsidy disbuement from state governmentsand
metering and collection inefficienciescreate cashflow problems for discoms. This
further constrains discomsicapacity to pay power generators. As of May 2020, the
Rajasthan discoms have Rs32,360 crore (US$4.4bn)overdue payments to power

39 UDAY Rajasthan DashboardMarch 2020.


https://www.uday.gov.in/state.php?id=4&code=Rajasthan
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generators? roughly 28% of the total overdue payments by Indian discoms to
power generators40

Reportedly, Rajasthan discoms have applied for Rs4,064 crore (US$580m) of
subsidised loars at aninterest rate of 9-9.5% fromthe PFC andREC under the
Rs90,000 crore (US$12bn) bailout package budgeted by the government of India to
help liquidity issues in the power sectorthat have beenexacerbated bythe COVID

19 pandemic#

Open Access

As large industrial customerswho are the discoms bigest revenue sourcegpt for
sourcing of power throughopen access, the disconsave startedlevying additional
charges to compensate fothe substantialreduction in their revenue. These
measuresinclude transmission charges, wheeling charges, crossibsidy charges,
and state load dispatchcharges.

Cross Subsidy Surchasge

Cross subsidy surcharges form one of the largest components of the overall charges
levied by discoms on open access customers.

According to the policy directive from state regulatorsthe crosssubsidy surcharge
should not exceed 20% of the actual tariff approved for the given customer
category. Rajasthan discomthis year applied for a cross-subsidy surcharge which
was roughly in the range 3540% of the approved tariff. The regulator, rowever,
only approved a surcharge that was 20% of the actual tariff. The crossubsidy
surcharge for FY2019/20 was in the range of Rs1.70.16/kWh, depending upn the
customer category and voltage leve®

In FY2016/17, the crosssubsidy surcharges in Rajasthan were in the range of
Rs1.631.88/kwh 2 materially lower than FY2019/20. However, these charges
were relatively higher becausethey were roughly 23% of the categorytariffs
approved for FY2016/17 versusthe 20% benchmark set for these charges.

Wheeling Charges

For FY2019/20, Rajasthan discoms levied wheeling charges of Rs1.38/kWh for
11kV voltage level, Rs0.11/kWh for 33kV voltage level, and Rs0.04/kWh foB2kV
voltage level.

Open access charges are revised and approved every year by the state regulatory

commissions. These charges are supposed to reflebe AEOAT 1 § 0 AAOOAIT AT 00 1 £
supplying power and relative loss of revenudrom customers opting for the open

40 PRAAPTI December 2019.

41 Business StandardPunjab, Rajasthan, Andhra Pradesh seek Rs 14,664 crore to revive discoms
26 June 2020.

42 RERCTTariff order - Approval of ARR and Tariff Petition of Discoms for FY2019/2(page 150
151). 06 February 2020.


https://praapti.in/
https://www.business-standard.com/article/economy-policy/andhra-punjab-and-rajasthan-first-to-apply-for-discoms-loans-from-pfc-rec-120062501869_1.html
https://rerc.rajasthan.gov.in/rerc-user-files/tariff-orders
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access route. However, open access customers have had to deal watjular
changesin, and inappropriate lewying of,these charges.

In May 2019, the RERC ruled against the Rajasthan discoms for charging open
access customers wheeling chargdhat claimed a100% utilisation factor for wind
and solar power procurement as opposed tthe normative 20% utilisation factor
for suchprojects as per the open access contra¢d.

Apart from high charges, generators and consumers often cite procedural delays as
a critical hurdle to scaling up open access. Regulators often reject applications based
on technical constraints, such aalack of adequate transmission and wheeling
capaciy onaOOAOAS8 O 1 AOx1 OES8

RERG &hnual reports suggest that Rajasthan has had varying open access capacity
approved for several years. It was 425MW, 600MW and 550MW for the years
FY2015/16, FY2016/17, and FY2017/18.

Conclusion and Recommendations for Rams Discoms

The Rajasthan discoms currently struggle with two broad issueghigh AT&C losses
due to inefficient metering and collection processs,and highpower purchase
prices.

While various technical interventions have enabled Rajasthan discoms todece
their distribution losses, they must put greater emphasis on reducing commercial
losses.

The discoms will be able to reduce thdegreeof electricity theft by regularly
checking theftprone installations, installing tamper-proof meters,and making the
meters inaccessibleAdditionally, discoms couldasklocal administrationsin theft-
prone areasto arrange more plice support.

The RERC hadirected the discoms to display feeder losses aheir websitesand
analyse the feeder losses for laghree years. They must thenreport to the
Commissionspecifying the25% of feedersthat had the biggest lossesduring the
year, along with the steps they took to redice losses#

RERC suggesthat each feeder shoulde treated as a management and profit
centre andafeeder manager should be made fully responsible for each feeder. In
theft-prone areas, metering should also be done at the level of distribution
transformersto identify theft and commercial losses

43 Mercom India.Rajasthan Rules Against Wheeling Charges for Solar and Wind at 100% CUF for
Captive Users01 May 2019.

44 RERCTariff order - Approval of ARR ad Tariff Petition of Discoms for FY2019/20(Page 21)
06 February 2020.


https://mercomindia.com/rajasthan-wheeling-solar-and-wind-captive/
https://mercomindia.com/rajasthan-wheeling-solar-and-wind-captive/
https://rerc.rajasthan.gov.in/rerc-user-files/tariff-orders
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RERC alsmotesthe discoms havdarge

numbers of defective meters and

transformers and has directed discomsgo

ensure meters and transformerghat )

failed within the warranty period to be Discoms have large

replaced. numbers of defective

We makethe following broad meters and transformers.

recommendations for Rajasthan to turn
around its power distribution business
and reach a profitable position

T Smart meters

transmit data in rea time, eliminating the need for monthly manual meter
reading. Smart meters can also enable remote connection and disconnection,
and pinpoint abnormal usage or discrepancies between sanctioned load and
connected load.

Smart meterscould also strengthen implementation otariffs differentiated on
the time-of-day andmonitor excess rooftop solar generation and netnetering.

31 AOO 1 ABGAOO AADPOOOA A ADBOOI I AOEO Al AAOOEAEOU

OO0A

Mercom Indiarecently reportedon%l AOCU %AEEAEAT AU 3AO0OOEAAO , Ei EOA/

progress on smart meter installation. EESL showed that all states where smart

meters were installed had good results with an average increase in billing of
nearly 25%. In the New Delhi Munigpal Council (NDMC) area of the national

capital, with improved billing efficiency of over 99%, revenue has gone up by
Rs500 @bout US$7) per month per meters

As of May 2020, EESL has installed 1.24 million smart metersthe five states of
Haryana, Dehi, Uttar Pradesh, Bihar, and Andaman & Nicobar Islands.

Rajasthanshould actively look to work with EESL to deploy smart meters at
large scale.

91 Solar Irrigation Pumps

4EA AAT OOAI CI OAOT T AT 0680 0- +535- OAEAI A ET OOT A

deploy 2.75 million solar pumpsin the first phase of implementationto produce

AT AAAEOETTAl tv'7 1 & EI OOAI1AA Oi1 A0 Pl xAOh

renewable energy deployments

The distributed generation aspect of sucla system provides significant grid
network strengthening while avoiding overreliance on landintensive utility
scale solar projects.

45 Mercom India.Now is the Time for Smart Meters in Indial2 June 2020.
46 |EEFA.India: Vast Potential in SolatPowered Irrigation. August 2018.

AOA
A

i AC


https://mercomindia.com/now-time-smart-meters-india/
https://ieefa.org/wp-content/uploads/2018/08/Indias-Vast-Potential-in-Solar-Powered-Irrigation-.pdf
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However, the implementation of this scheme has n@ained tractionin the state

I £ 2AEAOOGEAT 8 )1 ) %%&! 80 TPETEIThIEI DI AI AT OAQET 1
solve two key issues for the Rajasthan discom&irst, it would reduce thecross
subsidy burden on other highpaying customer categories as agricultual
consumers produce their own cheaper power. Seconit would bring down
AEOAT I 608 AT O OenenEand dveidhehigh cd$t 6f ubtransmission
lines and reduce transmission losses.

According to data from the Ministry of Power, the annual electricity subsidy to
agriculture is Rs16,303crore and the investment required for installation and
solarisation of pumps is Rs54,875 crore in the state of Rajasthan. The state can
recover the cost of free solar pumps in 3.37 years.

1 Open Access

)T ) %%&! 60 OEAxh 1 bdd O AMPMEADCIAMEBARISAAGO OA EI AAOD
electricity sector by adopting low-cost, low-emission, renewable energy sources.

The proposed amendmentdo the Electricity Act aim to progressively do away

with cross-subsidisation using direct benefit transfers (DBTS) tdhe lowest-

paying consumers.

AEEO xEI 1 OAAOAA AE Opajirg Ddustialoanduindshol AA 11 EECE
subsidise lowerpaying consumer categories. Additioally, the availability of

cheaper renewables is already increasinthe penetration of open access

consumers. In this scenario, the discoms are better off having policies that

support the open access mechanism.

From an economic growth perspectivehigher power costs could discourage
industrial customers from operating in a givenstate. Hence, directing discomsto
employ open accessriendly policiesisinaOOAOA Cci1 OAOT 1 AT 6060 ET OAOAOOS

47 The Hindu Business LineMost States can recover cost of free solar pumps in less than 4 years
July 2020.


https://www.thehindubusinessline.com/economy/most-states-can-recover-cost-of-free-solar-pumps-in-less-than-4-years/article32142219.ece
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3. Madhya Pradesh

Structure of the&ate-ownedDiscoms

Madhya Pradesh Bwer Management Company Limited (MPPMCL) is the holding
company for Madhya Pradest @ 0 Htree state-owned power distribution
companies? Madhya Pradesh Poorv Kshetra Vidyut Vitaran Company Limited
(East Discom), Madhya Pradesh Paschim Kshetra Vidyutaran Company Limited
(West Discom), Madhya Pradesh Madhya Kshetra Vidyut Vitaran Company Limited
(Central Discom).

Figure 3.1 Map of Madhya Pradesh Discoms
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MPPMCL purchases electricity from generating companies atfae supply of
electricity in bulk to the © O A thr&&d8coms

10O PAO #%! 80 CAT AOA OE IMadhy@ Rradesth@s 2ZEZGWiof - AOAE ¢mgmh
coakfired installed capacity. However, 6.3GW of this capacity either owned by the
central government or private owners? could be alocated to other states.

Renewable energy sourcesuch assolar, wind and biomass now form 17.2% of

-AAEUA O0OAAAOESO EI OBOAI I AA AhbebddifoE®dd | E@ AO 1 &£ -

>\
O}
p>



¢KS [/ dzZNA2dza /1 aS 2F LYRAFQ&a 5Aa02Yay 126 wSySélotS
Energy Could Reduce Their Financial Distress 46

iTAAGO n8t1' 7 1 £ AAPAAEQOU EI &9c¢mnpd@danh -080 OAT Ax A/
total of 5GW at the end of March 2020, which provided 10.9% of its total egrid
generation48

Figure 3.2: Madhya Pradesh Electricity Sector Generation Mix in 2019/20

Source (GW) % (Twh) % (GW)

Coal 21.2 73.0% 114.8 150.7% 64 0%

Gas 0.3 1.1% 0.0 0.0% 0.0% 0.0
Diesel 0.0 0.0% 0.0 0.0% 0.0% 0.0
Nuclear 0.3 0.9% 00"  0.0% 0.0% 0.0
Hydro 2.2 7.7% 6.3 8.2% 31.0% -0.2
Renewables 5.0 17.2% 8.3 10.9% 19.8% 0.4
Net imports -53.2 -69.9%

Total 29.0 100.0% 76.2  100.0% 1.6

Source: CEA Installed capacity, and generation and power supply reports
Note: IEEFA estimates ~53TWh of electricity generated from central and private plants was
exported/allocated to other state®

)T &9¢mpwlf¢mh 2AEAOOEAT 80 Al AAOOEAEOU AAI AT A xAO ¥«
129.3TWh of electricity. IEEFA estimates a net 53T Wh of the total power
generated in MP was exported intesstate.

We analyse the composition ofhe customer base for AAEUA 0 diskdind OE S O

based on categorywise power sales projected for FY2019/20 in the aggregate

revenue requirement (ARR) order forFY2019/20 approved bythe MP Electricity

Regulatory Commission (MPER®.) T OEA 122 1T OAAOh OEA - AAEUA O0O0OAAAO
discoms projected sals of 56 TWh of power with procurement of ~70TWh for

FY2019/20, allowing estimated AT&C losses of 20%. (Please note thRR appro\al

is based on estimated energy sale$Ve will discuss the actual AT&C losses and

power sale for Madhya Pradesh for FY2019/20 further in the report).

48 CEARenewable energy generation reportMarch 2020.

49 CEAGeneration report. March 2020.

50 MPERCAggregate Revenue Requirement And Retail Supply Tariff Order For FY2019/20
August 2019.


http://cea.nic.in/reports/monthly/renewable/2020/renewable-03.pdf
http://cea.nic.in/reports/monthly/generation/2020/March/actual/opm_16.pdf
http://www.mperc.in/State%20Discoms%20Retail%20Supply%20Order%20for%20FY%202019-20.pdf
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Figure 3.3 Madhya Pradesh Categamjse Share of Discom Customers

Madhya Pradesh Share of Category-wise Customers Based on Energy Sold
in FY2019/20 (MU)

central Discom _ I
WESt Discom _ |
EESt Discnm _ I

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

H Residential ® Agriculture m Commercial & Industrial = Public usage ® Mixed load/bulk supply mEV charging

Source: MPERC ARR ordeif62019/20

MPsthree discoms do notvary significantly in their share ofthe customer base
categoties of residential, agricultural, and commercial and industrial customers.

Performance Metrics

AT&Closses
Figure 3.4: Madhya Pradesh Key Performance Metric

35.0% 1

30.0% 0.75

25.0% 24.9% 0.5

20.0% 0.28 0.25

15.0% 0
2015/16 2016/17 2017/18 2018/19 2019/20

===AT&C Losses ===ACS-ARR Gap (based on subsidies received)

Source: PFC report, UDAY dashboard
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In FY2019/20, the MP discoms managed to significantly reduce AT&C losses to
24.9% from extremely high losses of 29.6% and 31.9% in FY2017/18 and
FY2018/19 respectively5! The central discomhad the highest AT&C losses of 28.8%
in FY2015/16 with its more than 10 divisions having AT&C losses of more than

40% .52

Like most other states, MP discoms have failed to reduce AT&C losgethe 15%
targeted under the UDAY scheméd.ower AT&C losses wou effectively reduce the
need fortariff hike s as the revenue requirement gagshrinks.

Tariff hikes only burden honest consumers If discomscould effectivelycurb the
theft of electricity, tariff hike s would not be necessaryDiscomsshould be directed
to producea roadmapto ending electricity theft.

Figure 3.5: Madhya Pradesh AT&Gsses and Unmetered Connections

ATEC losses % of unmetered rural

201s/20 domestic consumers
Central Discom 35.6% 38.2%
Western Discom 13.6% 0.41%
Eastern Discom 25.8% 17.4%

Source: UDAY dashboard, MPERC

Figure 3.5 shows AT&C losses arttie percentage of unmetered rural domestic
connections for the three MP discoms. The Central discom incurred massive AT&C
losses of 35.6% in FY2019/20 and the western discom was able to keep its AT&C
losses under 15% at 13.6%. AlthougRigure 3.5 only accounts specifically fothe
percentage of unmetered conectionsin the rural domestic category, it reflecs a
strong correlation between high AT&C losses and unmetered connectiarithe
discoms with more unmetered connectionsincurred higher losses.

ACSARR Gap

In FY2019/20, MP discoms significantly managed taeducetheir ACSARR gap to
Rs0.28/kWh from the unsustainably high gap of Rs0.87/kwWh in FY2015/16VP
discoms had a promising start under the UDAY schemeéth the discoms managg
to reduce the gap to Rs0.18/kWh in FY2016/17 (refer figure 3.4). However, it
climbed back to preUDAY levels of Rs0.75/kWh and Rs0.88/kwh for FY2017/18
and FY2018/19.

In the aggregate revenue requirement order for FY2019/20, the discoms submitted
anaggregate revenue gap of Rs4,098 crore (US$600m). The state commission
approved only Rs1,492 crore (US$213m) through tariff hike of 7% for the year

51 UDAY. MP Dashboard. March 2020.
52 UDAY.MP MoU


https://www.uday.gov.in/MOU/MoU_MP.pdf
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against 12% requested by the discoms (Please note that these ARR calculations
are based on projectionsand estimations for the year made in advance. These could
vary depending on the business performance of discoms for the yepar

1 Power Purchase Costs

As per the average revenue requirement order, th€ommission approveda
power purchase cost of Rs4.67/kWh foFY2019/20.

Figure 3.6 provides the range of contracted tariffs by the discoms. The discoms
procure thermal power in the tariff range of Rs2.14 5.20/kWh. A fixed charge
of Rs7,835 crore (US$1bn) paid for the contracted capacity forms 40% of
AEOAT alGdntrabdd Power purchase cost.

MO &p@wer procurement cost of Rs4.87/kWh for solar is significantly higher
than the post2016 renewable energy tariffs of subRs3/kWh. However,
Rs4.87/kWh is a weighted average cost of all the solar PPAs under whie®
discoms procure solar power, which potentially include tariffs contracted earlier
than 2016.

MP dscoms buy nonsolar renewable power at an expensive rate of
Rs5.28/kWh to fulfil their renewable energy purchase obligatios.(The ARR
order does not specifysources underanon-solar category). This balloons the
renewable power purchase obligation cost for th® O A Gisk@m®.

MPPMCL has contracted to buy 76% of the total power produced from the
750MW Rewalltra Mega Solar Park located in Rewa, MP. In Februé2917,
MPPMCL contracted power purchase frorthe RewaSolar Park at arecord low
tariff of Rs2.97/kWh (US$42/MWh), which was 30% lower than the previous

low of Rs4.34/kWh (US$62/MWh) recorded in the state of Rajasthan in January
2016.

Figure 3.6: Madhya Rdesh Discom Power Purchase Cost

Total power

Tariff range % of total power
purchase cost
(Rs/kWh) (Rs crore) purchase cost
Thermal 2.14-5.20 13,854 71%
Hydro 0.36-2.29 1,765 9%
Renewables (solar) 4.87 3,911 20%

Source: CEA executive summary report March 2020, ARR order FY2019/20

AEA AEOAT T 08 EAOA E UdinOdhloviet tarifk @ngd\df RsQIBA A OAA AO

2.29/kwh. However, hydro power served only 8% of Madhya Pradeéltptql on- . .

grid demand in FY2019/20.The AE OAT | 66 AT OO 1T £ EUAOT DPI xAO A O &9¢r
estimated to be Rs1,765 crore (US$250m) of which Rs913 crore were fixed charges

53 MPERCAggregate Revenue Requirement And Retail Supply Tariff Order For FY2019/gD15).
August 2019.


http://www.mperc.in/State%20Discoms%20Retail%20Supply%20Order%20for%20FY%202019-20.pdf
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and Rs853 crore were variable charges. (The tariff range of Rs0:2&29/kWh is the
limited tariff disclosed in the executive summaryof# %! 8 O OADI OO0 A&£OT i AOAE

i Burden of Cross-Subsidies

Figure 3.7 illustratesthe MPA E OA T | O éwiséxdost @ Aigph against
average billing rate for various categories of customers for FY2019/20.
Although the voltage-wise cost of supply is not significantly differenfthere is a
huge variation in average billing rate for various categories owing to cross
subsidy-based tariff structures.

High-tension C&l clients are charged muchmore than the actual cost of supply
to offset undercharging for agriculture and railway connections.

Figure 3.7: CrosSubsidy Basedn VoltageWise Cosbf Supply

Volatge-wise . Ratio of avaerage
Average billing

billi te t Itage-
rate (Rs/kWh] illing rate to voltage

Customer category cost of supply
(Rs/kWh)

wise cost of supply

Low Tension Customers

Lv-1 Domestic 6.64 6.41 97%
LV-2: Mon-Domestic 6.64 9.40 142%
LV-3: Public Water Works & Street Light 6.64 6.34 95%
LW-4: LT Industrial 6.64 B8.78 132%
LV-5: Agriculture Irrigation Pumps 6.64 5.59 84%
LV-6: Electrical Vehicle 6.64 6.02 91%
High Tension Customers
HV-1: Railway Traction 6.25 4.89 78%
HV-2: Coal Mines 6.38 8.48 133%
HV-3.1: Industrial 6.39 7.86 123%
HV-3.2: Non-Industrial 6.52 8.08 124%
HV-3.3: Shopping Mall* 65.49 8.15 126%
HV-3.4: Power Intensive Industries™ 6.41 6.50 101%
HV-4: Seasonal & Non-seasonal 6.50 9.35 144%
HV-5: Public Water Works, Irrigation, Oths 6.40 6.49 101%
HV-6: Bulk Residential Users 6.49 6.65 102%

Source: MPERC ARR order FY2019/20
IEEFA Note: This table is as per the Discom Tariff Order but makes no disclosure of the average
billing rate for the agricultural sector. We strongly doubt the Rs5.59 covers all ag demand.

The proposed amendments in thélectricity Act aim to bring crosssubsidisation
down to the 20% level progressively using DBTSs for subsidised customers.

YT ) %%& hBBD méxEaAismhwould require ayreat dealof groundwork and
time becauseimplementing it would face significant operational challenges. In the
meantime, the discoms should reducéheir power purchase costs through phasing
out expensve end-of-life thermal power generation and replae it with cheaper

QTG Té
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renewable PPAsThey should alsaimplement the PM KUSUM solar irrigation pump
scheme.

Financial Losss

Asper the UDAY dashboard, Mdiscoms incurred a total loss of Rs2,054 crore
(US$290m) after accounting for various state subsidies and grants in FY2019/20.

The O O A @skdn® have also reduced financial lossésy half from Rs5,586 crore
(~US$8bn) in FY205/16 2 reflecting reduced AT&C losses and AGERR gap.

Subsidydata for FY2019/20 is not yet available. Howeverthe MP state government
has had a good record on disbursing subsidies. As per the PFC report, between
FY2015/16 and FY2017/18 MP discoms received slightly more than 100%of their
total booked subsidies.

OverduePaymens

MP discoms had accumulated overduepayments of Rs1,187 crore (US$160m) as of
May 2020. This is relatively a much smaller amount compead to discomsin other
states and aminute fraction of the Rs116,340 crore (US$16bn) of overdue payments
to generation companies accumulated by the Indian discom sector.

Open Access Charges

Open access charges include transmission charges, wheeling charges, creapsidy
charges, additioral surcharges and SLDC charges

MPERC approve@d wheeling charge of Rs0.24/kWha cross-subsidy surcharge in
the range of Rs0.98 1.87/kWh (depending onthe customer category) and an
additional surcharge of Rs0.74/kWh for FY2019/20. The crossubsidy sucharge
was approved at 20% of the average tariff for the given category.

Conclusion and Recommendations for MP Discoms

MP discoms have made significant progress by substantially reducing AT&C losses
and almost halving financial lossed-dowever,the slow pace of meterinstallation for
its rural feeders and inefficient energy accounting stilprevents the discoms from
reducing their distribution losses.

Improving billing and collection efficiencywith modern metering equipment and
progressively reducing power purchase costs through cheaper renewable energy
sources should be key priorities for theMP discoms

1 Reducing AT&C losses

MPERC in itgariff order notes that one of the reasons for high losses is
unmetered connections and improper energy accounting.
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Large numbers of unmetered connections andhe slow pace of replacing
defective metersresultsin lower billing efficiency. An inadequate energy audit
system at the feedetevel as well asat distribution transformer s hinders the
energy audit and accounting process.

Generally, theft of electricity is
included and adjusted under
distribution losses. This

disincentivises discoms to ddress Discoms arfe disincer_lti_vise(
the theft of electricity as a priority. from treating electricity
Loss of energyfrom theft should be theft as a priority.

presented as a separate heaalg and
should not be adjusted in
distribution losses.

To reducetechnical losses, MPERC approved capital investment progranas f
the discoms inrecentyears, which included a feeder separation project.The
Government of India provided financial support and technologicalassistanceto
the discomsvia various schemesThe discoms however dawdled in the
implementation of these schemesndfailed to curbtechnical as well as
commercial losses.

The Commission recommended that MPPMCL and the State Government finalise
a comprehensive loss reduction programThey should also work up glan to

meter domestic connections The Commission recommend&anaction planto
reduce line losses and to metepredominantly agricultural distribution
transformers, along with a systemto audit them monthly.

1 Reducing power purchase cost

MP discomshavealso strugglel to reduce power purchase costs as 40% dhat
costis in the form of fixed charges contracted with thermal power generators.
The discomsappear tohavetackled the issue of higher power purchase cost by
contracting the least amount of energyfrom plants with higher variable costs.
The discoms could futher reduce the cost of power purchase by contracting
new cheaper renewable energy with tariffs below Rs3.0/kWh to replace thermal
power sources withtheir variable chargesabove Rs3.0/kWh.

In future, MPshould not enter any new thermal power contracs that lock in
fixed charges. Insteadthe stateshould draw confidence fromthe success othe
Rewa solar park that delivers power at Rs2.97/kWh with developers protected
by a threetiered payment security mechanism. The state could take advantage
of its renewable energy potential and incentivise developers to invest in solar
and wind plus battery storage projects that coulgrovide cheaper dispatchable
electricity and end the need to buyexpensive thermal power
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Conclusiorand Recommendations

The Indian power sector is saddled with various issues, including electricity demand
slowing in tandem with the decelerationof) 1 A EcAr@rOic growth in 2019 This
has been exacerbatety the effectsof COVID19 in 2020.

A recent report by The Energy Rsource Institute (TERIf4 expectsdemand for
electricity in India to be 7-17% lower by 2025 due tothe downward revision in

)y T AEAS O 'bscausepihe GAYI19 economic shock. This slowdown has
major implications for capacity planning,consequentlydeepeningthe need to retire
end-of-life coal plants.There is a pressing need to improve the financial health of
state discoms and to make them sustainable.

Ailing state-owned discoms continue to hamper the efficient functioning of the
generation and trarsmission sectors Extensiveinvestment and reform have been
undertaken in the generation and transmission business in Indidut unless the
distribution sector is also reformed, power generation and transmissiomssetsare
increasingly at financial risk ofbecoming stranded, sfling much needed further
investment and technologcal development.

ReformsO1 EI pOT OA OEA ¢°~°" =7~
commercial viability and performancehave
been repeatedly initiated but are yet to
make abig difference.Discoms continue to
incur huge financial lossedbecause of Reforms hi_iv_e_ been
unsustainable crosssubsidies anda lack of repeatedly initiated
political will among state governments to but are yet to make
solve the problem. The ésence of . .

competition, economicdly inefficient tariff - a blg difference.
setting processesand alack of modern
technology and infrastructure development
add to those losses.

For India to achieve its ambitious renewable targets and sustain its economic
growth goals, the crippled power distribution sectormust be made profitable.

At a state and national level, a flawed regulatory framework, the lack of centstate
coordination and cooperation, the use of discoms as a vehicle for unfunded political
subsidies, anda cost plus yearto-year tariff setting processs,all hold back refam.

For India to transition successfully from its present level to where it has mature
market twice the size of the current energy sectothe country must implement
more reforms, particularly in the distribution sector » the backbone of the
electricity industry.

54 ThomasSpencer, (2020) Bending the Curve: 2025 Forecasts for Electricity Demand by Sector
and State in the Light of the COVHD9 Epidemicd TERI Discussion Paper (8w Delhi: The Energy
and Resources Institute)


https://www.teriin.org/sites/default/files/2020-07/Bending-the-Curve_Report.pdf
https://www.teriin.org/sites/default/files/2020-07/Bending-the-Curve_Report.pdf
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The mess in the distribution sector is unsustainable and requirelsold policy choices
and government expenditure tocreate aneconomically sustainable electricity
system.

The @ntral government should alsoprioritise a green stimulusto recover the
economic growth smothered byOOVID-19. Suckgrowth coupled with the reform
measures proposed below guld help to extract the distribution companiesfrom
their current predicament.

While there is no silver bullet to improveA E O A finan@d sustainability and
viability, we recommend belowkey measuresat the national level that every discom
needs to undertake, followed by some statspecific actions that the three selected
statesshould prioritise.

To implement these policiessuccessfuly, central and state governmens mustwork
together to clean upthe mess. Whileghe Gentre doesnot have any authority as
electricity is a concurrent responsibility, it must work collaboratively becausestate
governments rely on centralsponsored schemes to invest in technology and the
much-needed expansion and modernisation of th& T O 1 dhieStdiciure.

National Level

1. Resolve the issue of legacy contracts and closure of inefficient plants

The distribution companies are saddled with huge losses on account of long term PPAs with costly ar
inefficient thermal power plants. The discoms need to undertake remedial measures such as:

Z Close inefficient, highly polluting, erad-life coal plants synius to need. This will result in
huge savings from fixed charge payments for such assets and will also reduce pollution ar
carbon footprints. Further, it would reduce the coal requirement from such plants and
improve the load factor of the remaining moedficient thermal power plants.

Z Stop entering new PPAs with costly new subsidised thermal plants which are on the drawi
board or where financial closure has not been achieved.

Z Write off stranded assets. Discoms are burdened with paying fixed changgsainded
capacity while the generators are protected. It is a festering issue for discoms, and they cc
go bankrupt if they must keep paying power for capacity which is stranded. A plan to eithe
write-off and/or close such stranded capacity needs égploit in place through a consultation
that can help discoms ease their financial burden.

2. Reduce crossubsidies

Cross subsidy surcharges are a major element of the overall charges levied by discoms on open acct
customers. According to the Council on Energy, Environment and Water (CEEW), tseilosihs burden
on C&Il customers has increased in the last few ydaspite policy directions to progressively reduce it.

Discoms needs to address the issue of cgugssidies and reduce their reliance on recovering revenue
from this class of consumers. Increasing cigdssidies has continued to undermine the competitigss
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of industries in India. This issue has become more pronounced during the -CO¥iiBis, where demand
FNRY /gL O2yadzYSNBR RdNAy3I (KS t201R26y KlIFa Tl

The discoms need to undertake remedial measures sach a

1 Rollout of Direct Benefit Transfer (DB): The current subsidies for unearicing of electricity must
be progressively restricted to better target certain categories of consumers who are most in need.
DBTP for subsidies will be a more effective ttee costed and targeted mechanism for subsidy
disbursal. Prior to this occurring however, DBTieeds to be carefully designed and rdasted in a
few cities to ensure the complexities surrounding the targeting of subsidies are resolved before
widespreadmplementation.

9 Solar irrigation pumpsEncourage adoption of solar pumps under the KUSUM Schmewill help
states in alleviating losses by reducing the cimgssidy burderon other highpaying customer
OFiSI2NASad L 42 dzf dkpoweNProt@emBr2 angtrafdmissior2iossesby O 2
building domestic distributed generation capacity at the end of the grid. It will also progressively
NBRdzOS (KS OSYyiNBQa AYLERNISR RASaSt adoaiRe

1 Rooftop Solar: Sustained power demand growth will metimto 2021, so states should not discourage
distributed rooftop solar deployments by increasing fixed charges. Creating policy certainty and ai
environment where selfjeneration is promoted will help reduce total system AT&C losses and redi
the burdenof funding massive grid T&D infrastructure that is needed over coming decades as
electricity demand doubles.

States should encourage installation of smart meter,-ggdnected rooftop solar systems and
prepare for rooftop solar with behinthe-meter stolage as it becomes increasingly viable
economically and offers multiple benefits, despite the need to understand and counter the pervers
discom disincentive to prevent the loss of their highpaying C&I customers.

3. Reduction in AT&C losses through itidjsation.

There is a need to progressively replace existing electricity meters with smart meters, including smart
prepaid meters. This will help discoms understand and manage their load better while also reducing
metering and billing losses and thefthile facilitating distributed rooftop solar and storage.

Smart meters allow the introduction of a differentiated tiroé-day tariff structure to manage expensive
peak demand loads proactively and better. Introducing them would give consumeh®é&uom to

choose and change their supplier and rate as per their requirements, as well as encouraging demand
response management (DRM) and thsi@fting electricity loads.

Given the high upfront cost of smart meters and split incentives involved, theatgavernment needs
G2 RNAGS adlriaSaqQ R2LIAZ2Y 2F aYI NI YSGSNm o@
domestic manufacturing of smart meters at scale that will help drive unit costs down. Given a strong
by Prime Minister Modbn digitalisation to stimulate the economy, the electricity sector also needs to
make a step change and digitalise its operations to sustainably reduce losses.
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4. Increase tariffs

The Electricity Act 2003 mandates that tariffs should reflect costs. kenvdue to several factors
including strong political voté dz8 Ay 3 LINBa&ddzNBE F2NJ £ 2¢ GFNATFFaz
disagreements on the accuracy of subsidy claimegulators have in general failed to allow prices to rise
in line withinflation in total power supply costs over time.

Figure 7: National Average Retail Tariff and Consumer Price Inflation in India: FY2011
FY2020
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Source: BNEF Analysis & Statista

The above figure illustrates that tariffs have increased at rates lower than the inflation rate. There is a
need for timely revision of tariffs by the states as several states have not increased their tariffs at all it
last few years.

While a price stk is not desirable, particularly during the CO¥®Induced recession, regulators must
require annual tariff revision to allow discoms to recover inflation, at least until AT&C losses are reduc
and everlower renewable energy tariffs can come to thescue at sufficient scale to allow some
deflationary offsets on average cost of generation.

5. Increase competition

To improve the performance of the distribution sector, increased private competition should be
promoted. The Government of India could nakate discoms with high losses to either privatise
operations or allow the entry of suitably qualified / capitalised private distribution entities willing to inve
in upgrading infrastructure. Increased competition would inspire generators, distribindselectricity
supply companies to develop technologies to increase efficiency, lower costs and increase the reliabi
ddzLIL @ d t NAGIFGAAlL GA2Yy f2yS 62y Qi FAE (KS LINE
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infusion needed to helplieviate haemorrhaging cash deficits and repay otherwise out of contredtaté
balance sheet debt.

6. Move to a National Pool Market

LYRAIFIQa St SOGNAROAGE YINJ SO aK2dzZ R 3INI Rdzr f f& Y
nationally, allowing the optimisation of the huge investment in the national generation fleet and drive ,
down, forcing the leasgfficient and mosiutdated facilities to close, and reducing the overcapacity
clearly evident in the thermal power sector.

On June 1, 2020, the two power exchanges startedtiesd market (RTM) trading platforms for
electricity transactions. States should deploy analytical tools for projection and forecasting and make
of new products such as RTM. They would help the disaceduce dependence on the deviation
settlement mechanism (DSM), optimise generation resources nationally, sell surplus power efficiently
the nextday payment cycle, and efficiently manage renewable energy intermittence.

In July 2020, th€entral Electricity Regulatory Commission (CERC) and the Securities & Exchange Bc
India (Sebi) reached a settlement to resolve regulatory conflicts over trade of electricity in the open
market with forward and derivative contracts. Delivdrgsed log-term contracts are likely to be traded
2y LR6SNI SEOKIy3ISa dzyRSNI / 9w/ Qa 2dzNRARAOGAZ2Y >
commodity exchanges under Sebi.

This will allow discoms to have the flexibility of longgnm contracts in theopen market as opposed to
an 11day restriction in the current framework.

7. Implement renewable energy tariffs with indexation

In the last three years, renewable energy auctions by SECI, NTPC and other state discoms have deli
Rs2.363.00/kWh whoésale electricity tariffs in the first year, but then fixed at this rate over the life of tf
contract. These tariffs appear to be unigue as they come with zero inflation indexation for 25 years. Ir
other words, the tariffs are deflationary in real terms there is no escalation mandated to account for
indexation.

The discoms could procure new renewable energy capacity through the design of new tariff structure
which the developer bids for levelized tariffs. The tariff could start from a lower bake first year and
lft26 AYFElLGA2Y AYRSEIGAZ2Y 20SN) GKS tSy3idK 27
investment remain entirely unchanged from the current tariff structure with no indexation.

Although this has not been done in the lad market yet, it is an idea that could be explored. This will
provide discoms with an option of Z20% lower Year 1 solar tariffs, which would immediately undercut
even the variable charges of most thermal power plants today. Theté@ngfinancial meits of zero
indexation are extraordinary, but the discoms need financial relief now. Introducing renewable energy
tariff inflation would see solar tariffs today below Rs2.00/kWh in the first year of the PPA.
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State Level

Maharashtra

Power agriculture demand
through solar

f

)l

Harness solar for rural
electricity use.

Installations of solar water
pumps should be promoted.
Provide subsidies to farmers
for installation of solar

water pumps to replace
subsidisedmported diesel
fuel.

Reduce reliance on power
purchase from old inefficient

plants
9 Cut purchase of power from
high government owned
generating plants.
 Retire endof-life, inefficient
plants.
1 Deploy more largescale grid

connected + decentralized
RE.

Incentivise solar rooftop

)l

Encourage solaooftop
systems installs as they are
increasingly viable
economically and offer
multiple benefits

Align tariffs of C&I + high
end residential consumers
with those of solar rooftop
costs

Deploy analytical tools

f

f

Analytical tools for
projection and forecasting
Allow RE generators with
unanticipated surpluses to
sell such supply and earn
revenues and manage
intermittence

REIERQE

Deploy smart meters

1

1

Progressively deploy smart
meters at large scale.
Strengthen implementation
of differentiated tariffs,
depending on timeof-day,
to account for excess
rooftop solar generation
and effective netmetering
policies.

Adopt solarirrigation pumps

f

Encourage adoption of solar
pumps under the KUSUM
Scheme.

Adoption of solar pumps

will help states alleviate
losses by reducing the cress
subsidy burdemon C&l and
ONRY3I R246Y RA
power procurement and
transmission losses

Open access

1

Availability of cheaper
renewables is already
increasing penetration of
open access consumers.
Discoms are better off
having policies that provide
an ease to the open access
mechanism.

Madhya Pradesh

Reduce AT&C losses
91 Provide financial support

and technological
intervention to the discoms
for reduction in losses
Schemes such as feeder and
distribution transformer
separation for energy
auditing and accounting,
metering of consumers and
so on to be implmented

Redue power purchase cost
1 Contract new cheaper

renewable energy sources
with tariffs below

Rs3.0/kwWh to replace
thermal power sources with
higher variable charges.
52y Qi SYGSNI y
thermal power contracts.
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