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ACoS            
APPC            
BESS             
C& I             
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CEA             
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EXECUTIVE SUMMARY
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As India endeavors to achieve its energy secu-
rity and carbon mitigation goals, the electrici-
ty sector assumes a crucial role. A significant 
aspect of this transformation revolves around 
distribution utilities entrusted with delivering 
cost-effective and dependable energy to all 
consumers. Consequently, the efficient man-
agement of the electricity grid becomes 
imperative for India's ambitious mission to 
attain Net Zero by 2070. As outlined in the 
Intended Nationally Determined Contribu-
tions (INDCs), India is committed to increas-
ing the share of installed electric power from 
non-fossil fuel sources to 50% by 2030, facili-
tated by the deployment of 500 GW of 
Renewable Energy Capacity by the same year.

However, the financial challenges distribution 
utilities face present a significant hurdle as 
they strive to navigate this transition. Over 
the past several years, these utilities have 
encountered losses for several reasons. First, 
substantial costs associated with supplying 
electricity over long distances are resulting in 
transmission and distribution losses. Second, 
outdated infrastructure requiring upgradation 
and augmentation is adding to the cost of 
delivery. Lastly, supplying energy to low-con-
sumption consumer categories at discounted 
tariffs is resulting in cross-subsidization for 
other consumer categories

tion companies (DISCOMs), high upfront 
costs of solar PV systems, a lack of adequate 
incentives, and the inability of solar to oper-
ate during power outages, have contributed 
to this performance.

Solar PV with battery energy storage can 
provide electricity during power outages and 
help DISCOMs and their consumers with a 
better tariff rationalization by reducing the 
procurement of high-priced power during 
peak demands.

Distributed renewables such as solar photo-
voltaic (PV) plants have the potential to ease 
some of these issues. Stil, despite high aspira-
tions, India fell short of its initial target of 
installing 40 Gigawatt (GW) of rooftop solar 
(RTS), achieving only 11 GW by 2023. Various 
obstacles, including disinterest from distribu-

Solar PV systems on their own are commer-
cially viable for all consumer segments; how-
ever, the cost of battery energy storage is still 
high. This report focuses on addressing the 
viability of solar PV systems with battery 
energy storage in the state of Haryana and 
three other states. The states were chosen 
based on their specific requirements, such as 
demand management, peak load reduction,
availability of low-cost power, and targeting 
higher renewable energy (RE) integration.

As per the analysis, residential solar PV 
systems for 3 kW load and above, coupled 
with an hour of energy storage, is financially 
viable without any viability gap fund (VGF) 
support. Additional hours of energy storage 
(more than an hour) are viable with direct 
current (DC) side overloading (increasing 
the PV panel capacity) or when a market for 
lower electricity tariff develops, supported 
by a higher share of low-cost renewable 
energy in the overall energy mix

             



Additionally, 10% solarization of the total 
energy consumption in the state of Haryana 
can lead to annual savings of up to INR 442 
crore (USD 53 million) on account of avoid-
ing charges (transmission and distribution). 
Based on findings from the study, the follow-
ing recommendations are proposed:
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An optimum level of 20% DC overloading 
(without increasing the inverter capacity) can 
result in better battery utilization. Through 
DC overloading, more solar energy will be 
available, and the battery can be better 
utilized which can reduce the lifetime cost of 
energy storage. However, solar panels of 1 
kW and below capacity coupled with an hour 
of storage without any subsidy on battery 
energy storage systems (BESS) do not make a 
commercial case because of the higher capex 
cost of the system and highly subsidized retail 
tariff of the low consumption consumer cate-
gory.

For commercial and industrial (C&I) consum-
ers (25 kW), the system is viable without any 
VGF for one hour of storage. However, if the 
system is installed with 5-20% DC overload-
ing, the system becomes viable for 2 and 2.5 
hours of storage respectively. For systems 
size of 50 kW and above, up to two hours of 
storage is viable without any form of Central 
Financial Assistance (CFA) or DC overload-
ing when compared to the levelized cost of 
grid tariff.

 •  States Nodal Agency (SNA), such as the 
Haryana Renewable Energy Development 
Agency (HAREDA), to draft a battery energy 
storage policy and incentivize BESS for 
residential consumers in addition to the 
incentives under CFA provided on solar PV 
systems under the ongoing MNRE Phase II 
scheme;
• States regulators to allow installing solar PV 
systems with DC overloading up to 120%
• Increasing the Distribution Transformer 
(DT) ratio and allowing solar PV systems 
installed up to the transformer capacity from 
the current 50% and 30% on transmission and 
power transformers, respectively;
• We are providing compensation for the 
surplus generation fed to the grid at the 
settlement period under the net-metering 
mechanism;
• We are recognizing ‘Behind the Meter 
Systems’ by the states, where the system is 
connected for captive consumption with zero 
export device, and does not require any 
approval from any state agency;
• The state DISCOMs will prioritize outreach 
activities to increase the adoption of RTS 
with storage in their licensee areas.

The cost of electricity during off-peak hours 
is still substantially high, making battery 
charging an unappealing proposition in the 
current scenario. However, the cost of the 
off-peak tariffs from the grid will go down 
with more RE integration. The lower tariff in 
the off-peak hours will make battery charging 
through the grid a more viable option 
between 3-5 hours of storage capacity.

Implementation of solar PV and BESS in the 
residential segment will also help the 
DISCOMs avoid the higher cost of purchas-
ing electricity during peak hours. By avoiding 
the purchase of one hour of electricity 
during peak hours, on account of deploying a 
50 MW solar PV plant with an hour of stor-
age, the DISCOMs can achieve an annual 
saving of ~INR 71.0 lacs (USD 0.085 million).











































CUSTOMER SURVEY
ANALYSIS
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A market survey was carried out to under-
stand consumer awareness, requirements and 
perspective on solar PV with battery energy 
storage systems. The survey focused on con-
sumers in the geography of 

Haryana and across all consumer income 
groups to get a holistic picture. The key 
findings from the survey are listed in the 
following section.

The consumer survey was conducted among 
the consumer categories such as residential, 
commercial, and industrial segments to assess 
the willingness to adopt rooftop solar with 
battery storage systems. The assessment was 
completed based on different parameters like 
the preference of number of hours of backup, 
willingness to replace any existing inverter 
with solar with battery system, choice of 
payment mode, etc., among several other 
questions.

KEY FINDINGS OF CONSUMER SURVEY

1. Are consumers interested in 
replacing their existing conven-
tional inverters with solar invert-
ers battery energy storage 
systems (BESS)?

Out of 167 participants, 102 
(61%) participants were interest-
ed in changing the existing invert-
ers with solar with battery invert-
ers while only 19 (11%) partici-
pants were not interested in 
making the switch.

Further, 34% of the consumers are 
seeking 1-2 hour backup. However, 
24% of consumers selected to go 
with 3-4 hour backup and 40% of 

consumers chose to go with
mort than 4 hour battery
storage. This also reflects

power outages conditi
-ons in Haryana as the
 maximum consumers
have opted for higher

backup.

no

yes

maybe

61%

11%

28%

A total of 167 participants with income 
between INR 3 lakh to INR 15 lakh (and 
above) participated in the survey. Around 
95% of the consumers were found interested 
in solar with battery storage systems and 
were willing to invest up to 10% of their 
annual income on solar with battery storage 
systems.

Below are the findings based on key ques-
tions below:
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1. Are consumers aware of the benefits 
of investment in solar inverters with 
BESS? In how many backup hours do 
they want to invest?

Most of the participants cited ‘clean
energy, high cost of electricity,

power cuts and government support,
etc.’ as key factors encouraging the

adoption of solar with  battery
storage systems. High cost of electricity,

power cuts and clean energy were the
primary motivators for consumers to

consider solar with storage solutions. Additionally, 
55% of the participants found the current retail tariff 
structure to be high, which was the main reason for 
their interest in adopting solar PV with battery stor-

age.

3. What is the major barrier for 
adoption of solar with storage sys-
tems?

Most of the consumers reported that the 
high upfront cost is a major deterrent, 62% 
consumers showed interest in having the 
system installed using financing options. Lack 
of financing options could be a major reason 
for slow adoption of 

renewable energy projects in the country. 
45% consumers also shared concerns about 
the reliability and maintenance of solar with 
battery-based systems.

49%

17%

notsure

1hour,

2hours
34%

2. What are the factors influencing 
the adoption of solar with storage 

systems?

51% (17% for 1 hrs backup) of consumers 
found the investment for the system with 1-2 
hours backup beneficial while 49% were not 
aware if the systems would be beneficial.



changes to policy and additional support 
required for implementation of these 
projects (if any). The following feedback has 
been received from some of the developers/ 
implementing agencies:
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The EPC, developers, and OEMs are also 
important stakeholders in the implementa-
tion of these projects. The discussion with 
them was focused on the infrastructure 
requirement,

SUMMARY OF FEEDBACK
FROM DEVELOPERS

Stakeholder : UHBVN
Area Of Expertise: DISCOM

Feedback:

Implementation of the BESS project 
is required in several rural parts of 
the country. The application process 
is scaling up in several areas around 
the country for microgrid
projects.

Stakeholder : EPC Player and Developer

Feedback:

• Specific policies on battery energy storage should be introduced.
• Since the technology is not viable for most segments, it is recommended that subsidies maybe 
   provided to all consumer segments (including commercial and industrial).
• Subsidies should be provided for battery storage systems when used with solar PV.
• Existing financial institutions (FIs) have a delayed response to financing requirements.  The 
   financeing process needs to be made more robust.
• CEIG requirement should be eliminated.
• The GST on battery energy storage systems should be set to 5%, as is the case with other
   solar components. Reduced GST would also make these systems more viable.
• DISCOM net metering approval processes need to be simplified.
• Large scale adoption will require the government to do away with some of the barriers in 
   procurement such as duties on imported cells and mandatory domestic cell requirements.
• Government should introduce more incentives for domestic manufacturers.
• Existing processes should be simplified through digitization.
• Solar should be mandated for large organizations and for new projects. FI are always apprehen    
   sive of the default of payments from the vendors and therefore they offer interest rates which 
   are not competitive. There should be some sort of guarantee fund to assist the situation.
   There should also be a guarantee fund specially in government schemes to ensure vendors’
   right to payment even in case of consumer default.

Stakeholder : DHBVN
Area Of Expertise: DISCOM

Feedback:

Very interested in storage projects as 
there have been issues in delivering 
power in rural areas. Would like to 
see the application of solar PV with 
energy storage in microgrid
projects in the state.

Table 6: Feedback from Stakeholders



BUSINESS MODEL
DEVELOPMENT
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The Excel-based business model focuses on 
the flow of energy from the generation point 
meeting the consumer load and then charging 
the battery. This model mimics real life 
requirements based on the discussion with 
developers. The implementing agency, SNA or 
the DISCOM, may implement the project 
under various business models such as utility 
led aggregated models, or the conventional 
market driven by CAPEX model. The 
DISCOMs can also develop business models 
for low consumption consumers since that’s 
where the cost of the delivery of the electric-
ity is highest while the recovery is lowest. 

The implementation of Solar PV with BESS 
will reduce DISCOMs expense in servicing 
the low consumption consumers and other 
consumer categories (C&I) will have a better 
tariff rationalization. The business models on 
their own will only be helpful if the solar PV 
systems and BESS offer value to the benefi-
ciaries and therefore it is important to 
review the technical and financial benefits of 
the systems for the end consumers. The 
following section will deal with the technical 
and financial analysis of the model for 
residential, commercial and industrial con-
sumers.

To make a model, it is important to know the 
requirements of the consumer. The success of 
solar PV with a battery storage system will 
depend on the monetary benefits in the 
project for the consumers, but sometimes 
there are also other benefits for the consum-
ers, such as voltage and frequency regulation 

and support during grid outages.
The research will delve into trends in the
market, consumer requirements and willing-
ness and technology for the development of 
this solar PVwith storage model. A typical 
solar battery storage system is given in the 
figure below.

FUNCTIONING OF A BESS HYBRID SYSTEM

Figure 8: Typical arrangement of Solar with BESS System



             

The priority flow of energy generated from 
solar PV is as under:

• First priority: Cater the instantaneous 
energy required by the load during the 
daytime.
• Second Priority: After fulfilling the energy 
required by the load, the excess energy will 
flow to charge the battery.
• Third Priority: In case the battery is fully 
charged (by solar PV energy after feeding 
load), the surplus energy will be banked in the 
grid as per policy & regulation of the SERC
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 From the consumer standpoint, the energy 
requirement will be fulfilled in the
following manner:

• Solar energy will first cater to the load 
during the daytime.
• In case of low SPV generation, the grid will 
feed the balanced energy required by the 
load.
•  The energy stored in the battery will cater 
to the load requirements at only the time of 
day (ToD) hours to reduce the consumption 
of energy during peak tariff hours.
• In case there is no energy generated from 
the PV system (for example, on days of 
autonomy) and the battery is fully discharged, 
the load will be catered by the grid

GENERATION OF SOLAR PV ENERGY LOAD FULFILLMENT:

Energy req
by Load

Grid

Grid Load(In-case of 
NO Battery or PV

Batt to load
(Peak Tarrif
Hour)

Excess Solar
PV Generation
by Load

excess energy 
rew

1st Priority 
Load

2nd Priority Batt
(Excess PV gen)

3rd Priority to grid
(In-case of battery full)

The above figure refers to the actual flow of 
energy, that is, flow of energy generated from 
solar PV,

utilization of energy stored in batteries, 
energy required by load etc.

Figure 9: Energy Flow



Solar PV systems on their own are commer-
cially viable for all consumer segments; how-
ever, the cost of battery energy storage is still 
high. This report focuses on addressing the 
viability of solar PV systems with battery 
energy storage in the state of Haryana and 
three other states. The states were chosen 
based on their specific requirements, such as 
demand management, peak load reduction,
availability of low-cost power, and targeting 
higher renewable energy (RE) integration.

As per the analysis, residential solar PV 
systems for 3 kW load and above, coupled 
with an hour of energy storage, is financially 
viable without any viability gap fund (VGF) 
support. Additional hours of energy storage 
(more than an hour) are viable with direct 
current (DC) side overloading (increasing 
the PV panel capacity) or when a market for 
lower electricity tariff develops, supported 
by a higher share of low-cost renewable 
energy in the overall energy mix

LOAD FULFILLMENT:
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The following data and assumptions have 
been used in the development of a financial 
model for a typical solar with battery storage 
system:

• Sanction loads of consumers are a very 
important factor in the development of the 
model, that is, selection of SPV capacity, 
battery capacity, inverter sizing, and other 
electrical components.

• Daily profile of a typical building is 
assumed based on the premises working at 
50% of its sanctioned load and 100% during 
the evening or peak demand hours. Yearly 
load profile dataof a building has been taken 
to evaluate the actual load requirement and 
corresponding energy requirements.

• The battery capacity is calculated 
based on the actual use of the battery by the 
consumer or based on excess SPV power 
available after catering the load. About 1-4 
hour battery storage capacity has been used 
to analyze and compare the levelized cost of 
the system with the levelized cost of the grid. 
This will help in the efficient selection and 
appropriate size of the system. The impact of 
overloading DC was also studied to estimate 
the additional hours of charging possible 
through the PV system.

•The existing tariff of the DHBVN has 
been used to evaluate the benefit of levelized 
cost of the system for residential as well as 
C&I consumers. Based on the existing tariff 
of both segments, the levelized cost of the 
grid is also calculated over the life of the SPV 
system.

• The most efficient and economically 
viable technologies available in battery, 
inverter, and SPV segments are used in the 
model. The other technical parameters, that 
is, capacity utilization factor (CUF), efficiency, 
capacity, and so on are used as per the MNRE 
guidelines, OEMs and other standards 
referred in India.

• The capital expenditure of the major 
components is also used based on market 
analysis and the availability of products.

• The financial parameters include rate of 
interest, cost of debt, or loan tenure are used 
based on CERC/market standards.

• Current CFA/subsidy has been consid-
ered for the evaluation of levelized cost.
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The financial model for evaluating the 
Levelized Cost of Energy from Storage 
(LCOES) for residential and commercial con-
sumers, integrating solar photovoltaic (SPV) 
and BESS, considers the inclusion of specific 
parameters such as CAPEX, financing struc-
ture grid tariff, and battery technology as it is 
crucial for a precise and insightful analysis. 
This comprehensive approach ensures that 
the model considers not 

only the technical aspects but also the finan-
cial and economic feasibility of the proposed 
energy system, providing valuable insights for 
decision-makers and stakeholders in the 
residential/commercial sector. The table 
below highlights the range of cost estimates 
that are based on the prevailing market con-
ditions and our discussions with relevant 
stakeholders.

COSTING ASSUMPTION (SPV+BESS)

Table 7: Costing Assumption (SPV+BESS)

CAPACITY OF PROJECT (kWp) SPV COST (INR/Wp)
COST

(INR/Wh)

Greater than
or equal to

Less than PV
Modules Inverter Balance of 

System
Battery

30.1 2030 2326

53 1829 2322

10050 1326 2212

250100 1125 2111

1000250 1024 2010

20001000 923 209

155 1628 2217

5015 1527 2215

COST ASSUMPTION FOR
FINANCIAL MODEL



 ANALYSIS OF RESIDENTIAL
CATEGORY
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An essential parameter to evaluate a solar PV 
system with BESS is the Levelized Cost of 
Energy from Storage (LCOES). This metric 
plays a pivotal role in determining the cost-ef-
fectiveness and overall financial viability of 
such systems. LCOES of the system repre-
sents the unit cost of electricity storedand 
utilized by the load by the BESS over its oper-
ational lifespan, typically measured in rupees 
perkilowatt-hour (INR/ kWh).

he figure below represents different solar PV 
systems of capacities of 1, 3, 5, and 10 kW 
designed with battery backups of 1-4 hours. 
The LCOES of the system for each case has 
been compared with the current grid tariff 
(as per DHBVN tariff slabs) and levelized grid 
tariff (that is, current grid tariff levelized for 
25 years with 4% of annual escalation).

Solar PV with BESS (No VGF):

20
28
16
14
12
10
8
6
4
2
0

1KW 3KW 5KW 10KW

1 hr 2 hrs 3 hrs 4 hrs

Levelized Grid Tarrif calculated for 25 
years with 4 % LCOES is less Levelized grid tarrif

Current Tarrif Grid

Levelized Grid Tarrif

7.96
7.58

6.56
8.86 9.31 9.66

4.8
6.29 6.61

6.86

11.41 11.22

15.04 15.19

18.06

7.06 7.22
11.41

15.95

18.17

11.11

15.25

18.5118.36

LCOES of different load at different BESS capacity (without VGF on BESS)

 Figure 10: LCOES at different load



The analysis focused on the commercial 
and industrial sector’s energy needs, to 
harness the potential of solar and battery 
energy storage to optimize the cost 
savings. Examination of various scenarios,
incorporating solar photovoltaic (PV) 
systems with capacities of 25 kW, 50 kW, 
and 100 kW was done. 

Additionally, evaluation of d each of these 
solar systems with backup storage options 
ranging from 1 hour to 4 hours was done. 
The primary goal was to enable load 
requirements to be met predominantly by 
solar energy and leverage battery storage 
during higher tariff periods, such as Time of 
Day (ToD) tariff periods
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The MNRE in India provides CFA for 
grid-connected rooftop solar PV systems for 
residential and group housing societies. How-
ever, this is only applicable to solar PV 
systems and not on the cost of BESS. Given 
the higher cost share of BESS in the overall 
system, the LCOES significantly depends on it. 
Hence, the project team analyzed introducing 
a subsidy or VGF of 30% on BESS to assess 
the variation in the LCOES.

The figure below represents the LCOES of 
different solar PV system capacities with 
different BESS backup hours. Here a capital 
subsidy of 30% is included in the BESS cost, 
however, no major impact is observed on the 
viability of the overall system. With the 
increase in RE penetration, the grid tariff may 
decrease during off-peak hours, leading to 
the scenario where charging of batteries may 
become a viable option.

Solar PV with BESS (With VGF):

18
16
14
12
10
8
6
4
2
0

1KW 3KW 5KW 10KW

1 hr 2 hrs 3 hrs 4 hrs

Current Tarrif Grid

Levelized Grid Tarrif

7.49
7.11

6.76
8.86 9.31 9.66

4.8
6.29 6.61

6.86

10.48 10.32

13.64 13.84

16.18

6.61 6.77
9.98

13.6

16.38

10.21

13.9

16.1716.56

Figure 11: LCOES with 30% subsidy on BESS

LCOES of different load at different BESS capacity (without VGF on BESS)



ANALYSIS FOR COMMERCIAL
AND INDUSTRIAL CATEGORY
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The analysis focused on the commercial and 
industrial sector’s energy needs, to harness 
the potential of solar and battery energy 
storage to optimize the cost savings. Exami-
nation of various scenarios, incorporating 
solar photovoltaic (PV) systems with capaci-
ties of 25 kW, 50 kW, and 100 kW was done. 

Additionally, evaluation of d each of these 
solar systems with backup storage options 
ranging from 1 hour to 4 hours was done. 
The primary goal was to enable load require-
ments to be met predominantly by solar 
energy and leverage battery storage during 
higher tariff periods, such as Time of Day 
(ToD) tariff periods

Based on these findings, there are some cases 
where LCOES is less than the leveled grid 
tariff, thereby making these systems more 
viable.
• 25 KW and Above System With 1 Hour 
Backup Is Viable: This observation suggests
that solar PV systems with a capacity of 25 
kW or higher, combined with a 1-hour 
backup from the BESS, are economically feasi-
ble when compared to the leveled tariff of 
grid electricity.
• Battery Charging from Excess PV Energy: 
Larger solar PV systems (25 kW and above) 
consumers requirements and

generate enough electricity to suffice the 
suffice the consumers requirements and 
surplus energy can be stored in BESS to be 
used during off-peak hours. A 5-20% DC 
overloading can increase the BESS capacity to 
2 hour and 2.5 hour, respectively.
• 50 KW and Above PV Capacity Is Viable 
With 2 Hours of Backup: This observation
suggests that solar PV systems with a capacity 
of 50 kW and above, combined with a 2 
hours backup from the BESS, is economically 
feasible when compared to the leveled tariff 
of grid electricity

OBSERVATIONS:

LCOES of different load at different BESS capacity (without VGF on BESS)
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Figure 12: LCOES at different BESS – C&I
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To illustrate the bene�ts of DC overloading 
(that is, going beyond the sanctioned load), 
the number 

of days when surplus generation is avail ble 
for a 10-kW system has been analyzed.

Figure 13: Suitability of BESS without any Overloading

Figure 14: Suitability of BESS at 20% DC Overloading
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Surplus energy data for evaluation of opti-
mum BESS capacity has been taken and com-
pared with the impact of an increase of solar 
energy in the overall mix. The days in the 
chart above indicate the number of days of 
charging that can be achieved by a 10kW load 
with a 10kWp solar PV plant at different 
levels of battery sizing. It is important to high-
light that solar PV will cater to the load first
and then charge the battery, hence surplus 
energy is required to optimize the size of the 
BESS.

In the above analysis, the maximum capacity 
of SPV that can be installed is limited to 100% 
of the sanctioned load. However, by increas-
ing the PV capacity (DC side overloading), 
more electricity can be generated from the 
solar panels (figure below). This additional 
energy production can be used to charge the 
battery for an additional number of days and 
provide more energy for consumption,
improving the overall battery charging 
efficiency. In the case below, the solar PV 
capacity has been increased by 20%, that is, 
for a 10 kW load, a 12 kWp solar PV system 
is used.



AVOIDANCE OF LOSSES
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The installation of the SPV system and BESS 
by consumers offers significant advantages to 
DISCOMs in terms of loss reduction. These 
benefits are particularly noteworthy:

• Reduction in losses: Solar and BESS instal-
lations at consumer premises can significantly 
mitigate losses incurred by DISCOMs at 
various levels of the electricity distribution 
chain. These losses encompass transmission 
losses during long-distance power transport, 
distribution losses within the local grid infra-
structure, and additional losses associated 
with open access and wheeling of electricity.

• Transmission and distribution losses: 
Solar energy generated on-site reduces the 
need for electricity to traverse long distances, 
lowering transmission losses. Moreover, when 
consumers 

generate more electricity than they consume 
and store it using BESS, they effectively 
reduce their demand on the grid, minimizing 
distribution losses

These benefits have been further explained in 
terms of actual savings for UHBVN (Uttar 
Haryana Bijli Vitran Nigam Limited). For the 
year 2021-22, the DISCOM losses in terms of 
transmission, and distribution charges, 
accounted for INR 1.46 per unit of electricity 
sold to the consumer. The analysis below 
illustrates the penetration of SPV among 
different consumer categories like domestic,
Low Tension (LT) industry and High Tension 
(HT) industry for UHBVN and DHBVN.
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Figure 15: UHBVN Savings at 10% Solarization
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UHBVN: Category-wise sales to domestic, LT 
industry and HT industry for UHBVN in 

2021-22 were 5869, 1,991 and 6632 MUs, 
respectively
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By installing 10% SPV for total required 
capacity in UHBVN across:

o Domestic category (319 MW): INR 86 
crore can be saved annually on account of 
avoiding charges

o LT and HT Industry (108 and 361 
MW): INR 27 crore and INR 97 crore from 
LT and HT industry can be saved respectively 
(annual) on account of avoiding charges

DHBVN: Category-wise sales to domestic, LT 
industry and HT industry for DHBVN in 
2021-22 were 7505,1026 and 7281 MUs, 
respectively.

By installing 10% SPV for the total 
required capacity in the DHBVN across 
the:
o Domestic category (408 MW): INR 110 
crore can be saved annually on account of
avoiding charges.

o LT and HT Industry (56 MW and 396 
MW respectively): INR 15 crore and INR 
106 crore can be saved from LT and HT 
industry, respectively on account of avoiding 
charges
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In addition to the benefits mentioned in the 
above section, DISCOMs can further 
enhance their cost savings and operational 
efficiency by avoiding the need to purchase 
electricity from the exchange at spot prices, 
which tend to be higher than the average grid 
rates.

In the table below, the average grid tariff for 
residential consumers with a different sanc-
tion load have been mentioned in the second 
column. The evening spot price for the Hary-
ana region stands at INR 7.065 per 
kilowatt-hour (kWh) or INR 7065.74 per 
megawatt-hour (MWh) as reported by the 
Indian Energy Exchange (IEX). In the third 

a difference in spot prices and average grid 
tariff is mentioned in terms of profit/loss for 
DISCOMs. The negative value indicates that 
DISCOM is purchasing power at a higher 
cost from the exchange and is selling at a 
lower price to the consumer.

Additionally, it is estimated that installation 
of approximately 50 megawatts (MW) of 
solar photovoltaic (SPV) capacity by residen-
tial consumers in Haryana could result in a 
total benefit of approximately INR 71.07 lakh 
for the DISCOM on account of spot price.

AVOIDANCE OF ELECTRICITY
PURCHASED AT SPOT PRICES

DISCOM BENEFIT FOR ~50MW SPV WITH BESS DEPLOYMENT IN 
RESIDENTIAL SEGMENT

CAPACITY OF PROJECT (kWp) SPV COST (INR/Wp)
COST

(INR/Wh)

Sanctioned
Load (KW)

Grid Tariff
Avg.

(INR/kWh)

DISCOM
Saving
INR (1

Systems
(Nos)

Capacity
of System

(KW)

Total DISCOM 
Saving

(INR Lakh
/Year)-Direct

-2.2651 NIL NIL NIL NIL826.7

-0.20510 2500748.3 18.7125000

8,700TOTAL 71.0750000

-0.7853 3000859.6 25.799000

-0.4555

4.8

6.68

6.28

6.61 3200830.4

NIL

10

3

5 26.57

9.1

18.3

3.3

5.816000

 
Profit/Los

s
(INR/k-

Wh)

BESS
Capacity

(kWh/ 
per

System)

BESS
Capacity

(MU/
Year)

Table 11: DISCOM Benefit in 50MW Adoption in Residential Segment
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ANALYSIS FOR OTHER DISCOMS:

a) For MP DISCOMs:

For the year 2021-22, the MP DISCOMs 
losses in terms of transmission and distribu-
tion charges accounted for INR 1.34 per unit 
of electricity sold to the consumer. The analy-
sis below illustrates

the penetration of SPV among different con-
sumer categories like domestic, Low Tension 
(LT) industry and High Tension (HT) indus-
tries for MP DISCOMs.
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b) For Gujarat DISCOMs:

For the year 2021-22, the Gujarat DISCOM 
losses in terms of transmission and distribu-
tion charges accounted for INR 2.77 per unit 
of electricity sold to the consumer.

The analysis below illustrates the penetra-
tion of SPV among different consumer cate-
gories like domestic, Low Tension (LT) indus-
try and High Tension (HT) industries for 
Gujarat DISCOMs.
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Further the DISCOM Bene�t is provided in the table below:

DISCOM BENEFIT FOR ~50MW SPV WITH BESS DEPLOYMENT IN 
RESIDENTIAL SEGMENT

CAPACITY OF PROJECT (kWp) SPV COST (INR/Wp)
COST

(INR/Wh)

Sanctioned
Load (KW)

Grid Tariff
Avg.

(INR/kWh)

DISCOM
Saving

INR (1hour
BESS)

Systems
(Nos)

Capacity
of System

(KW)

Total
DISCOM

Saving
(INR Lakh

/Year)-Direct

-2.921 NIL NIL NIL NIL1065.8

-0.3910 25001423.5 163.7925000

8,700TOTAL 249.8150000

-1.963 30002146.2 64.399000

-0.585

4.27

6.8

5.23

6.61 32001058.5

NIL

10

3

5 46.43

9.1

18.3

3.3

5.816000

 Profit/Los
s

(INR/k-
Wh)

BESS
Capacity

(kWh/ 
per

System)

BESS
Capacity

(MU/
Year)
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Further the DISCOM Benefit is provided in the Table below
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DISCOM (Gujarat) Bene�ts at 20% SPV penetration

DISCOM BENEFIT FOR ~50MW SPV WITH BESS DEPLOYMENT IN 
RESIDENTIAL SEGMENT

CAPACITY OF PROJECT (kWp) SPV COST (INR/Wp)
COST

(INR/Wh)

Sanctioned
Load (KW)

Grid Tariff
Avg.

(INR/kWh)

DISCOM
Saving
INR (1

Systems
(Nos)

Capacity
of System

(KW)

Total
DISCOM

Saving
(INR Lakh

/Year)-Direct

-4.141 NIL NIL NIL NIL1511.1

-1.9910 25007263.5 181.5925000

8,700TOTAL 480.3450000

-3.693 30004040.6 121.229000

-3.045

3.05

5.20

3.50

4.15 32005548.0

NIL

10

3

5 177.54

9.1

18.3

3.3

5.816000

 Profit/Los
s

(INR/k-
Wh)

BESS
Capacity

(kWh/ 
per

System)

BESS
Capacity

(MU/
Year)
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 Figure 10: LCOES at different load
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a) For Tamil Nadu DISCOMs:

For the year 2021-22, the DISCOM losses in 
terms of transmission, and distribution 
charges, accounted for INR 1.06 per unit of 
electricity sold to the consumer. The analysis 
below illustrates

the penetration of SPV among different con-
sumer categories like domestic, Low Tension 
(LT) industry and High Tension (HT) indus-
tries for Tamil Nadu DISCOMs

A summary of the responses has been captured in the table below:
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Table 12: Recommendations for stakeholders
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Further the DISCOM Bene�t is provided in the table below:

DISCOM BENEFIT FOR ~50MW SPV WITH BESS DEPLOYMENT IN 
RESIDENTIAL SEGMENT

CAPACITY OF PROJECT (kWp) SPV COST (INR/Wp)
COST

(INR/Wh)

Sanctioned
Load (KW)

Grid Tariff
Avg.

(INR/kWh)

DISCOM
Saving
INR (1

Systems
(Nos)

Capacity
of System

(KW)

Total
DISCOM

Saving
(INR Lakh

/Year)-Direct

-2.7051 NIL NIL NIL NIL987.3

1.79510 2500-6,551.8 163.7925000

8,700TOTAL 249.8150000

-1.2053 30001,319.5 39.589000

0.7955

4.5

9

6

8 3200-1,450.9

NIL

10

3

5 46.43

9.1

18.3

3.3

5.816000

 
Profit/Los

s
(INR/k-

Wh)

BESS
Capacity

(kWh/ 
per

System)

BESS
Capacity

(MU/
Year)
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Based on the study the following recommen-
dations are suggested for residential, com-
mercial and industrial consumers and 
DISCOMs.

 A summary of recommendations for differ-
ent stakeholders is given in the table below:

RECOMMENDATIONS
BASED ON THE STUDY

COSTING ASSUMPTION (SPV+BESS)

Table 12: Recommendations for stakeholders

Sr. no Stake
holder

Domain Current Policy
Proposed Change/

addendum
Remarks

RTS Policy– 
MNRE Benchmark
Notification

1 Subsidy for residential 
consumers is calculated at 
the lower of Module DC 
capacity or inverter capacity.

This will encourage
people to utilize the
benefit of RTS by DC
overloading

The subsidy should
be calculated on
the DC capacity

MNRE

Battery Energy
Storage

2 No existing Policy The incentivization will
make the projects
financially viable

Battery Energy Storage 
Policy with provision of
subsidy for all consumer 
segments.

MNRE/
State

Net Metering
Regulations

3 The Electricity generated 
from Rooftop Solar Systems 
shall be cumulatively 
adjusted at 90% of the 
electricity consumption 
during the financial year

This restriction does
not favor installation of
PV beyond captive
consumption

The policy should
remove this barrier

HERC

Net Metering
Regulations

4 No FiT for surplus power at 
the settlement period

This will make the
projects more viable.

HERC should declare FiT 
for surplus power

HERC

CGM (Credit
Guarantee
Mechanism)

5 No policy in place The survey and discussions 
with stakeholders have
highlighted loaning as an
important barrier

MNRE should initiate 
creation of a credit 
guarantee mechanism for 
FIs to easily facilitate loans 
for consumers

MNRE

PSM (Payment
Security
Mechanism)

6 No policy in place It is advised that the state 
government creates a 
payment guarantee fund for
making projects more 
bankable

HAREDA should create a 
payment guarantee fund
for RESCOs in the state

HAREDA

CEIG (Chief Ele
ctrical Inspector-
ate of theGover
nment)- HERC 
Rooftop Regula-
tions 2021

6 CEIG approval for
projects above 20 kW
for grid connection
approva

This will reduce the
turnaround time for
approval

It is proposed that
the requirement for
CEIG approval be
removed

HERC
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The South Asia Regional Energy Partnership 
(SAREP) is the flagship regional energy 
program of the United States Agency for 
International Development (USAID) mission 
in India (USAID/I). This five-year initiative 
(2021-26) aims to enhance access to afforda-
ble, secure, reliable, and sustainable energy in 
six countries: Bangladesh, Bhutan, India, 
Maldives, Nepal, and Sri Lanka, aligning with 
these countries’ climate and clean energy 
priorities. The program is a pivotal compo-
nent of the U.S. Government’s Asia Enhancing 
Development and Growth through Energy 
(EDGE) initiative and is in line with USAID’s 
climate change priorities to promote equita-
ble and ambitious actions in addressing the 
climate crisis. It aims to contribute to the 
realization of the US Government’s Indo-Pa-
cific Vision and foster collaboration among 
the six 

South Asian countries to expedite the shift 
to clean energy, mitigate climate change, and 
enhance energy security. SAREP will 
strengthen and expedite the implementation 
of clean energy technologies to facilitate the 
transition to net-zero emissions, assisting 
partner countries in achieving short-term 
climate goals and preventing the entrench-
ment of long-term emissions patterns. These 
technologies encompass renewable energy, 
energy efficiency, energy storage, off-grid 
solutions, behind-the-meter technologies, 
smart appliances, electric vehicles, green 
hydrogen, and other tools to support renew-
able energy integration, including market 
products.
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