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SOLAR ROOFTOP

FOR GURUGRAM RESIDENTS
India, with 79 GW today, hopes to reach 175 GW of cumulative installed
renewable energy capacity by 2022. Of the total, the solar rooftop (SRT)
segment is expected to contribute 40 GW.
As of December 2018, there was a meagre 1.8 GW of SRT installed nationally;
lagging its counterparts – large solar and wind power plants – by a mile.
To help capitalize on the environmental and economic benefits of a SRT
system, both the national- and state-level governments offer a host of
incentives and subsidies. The hope is to increase the number of environment
conscious SRT prosumers (energy producers and consumers) at the city-level.
As of March 2019, Gurugram had an installed SRT base of 25 MW and a total
sanctioned capacity of 54.5 MW. This has come on the back of a string
of incentives for SRT adoption, offered by the state of Haryana. To further
expand deployment, it is imperative to build public awareness on SRT.

A typical SRT system consists of a solar photovoltaic (PV) panel, an inverter, mounting structures
and balance of system (i.e cables, switchboards, junction boxes, meters, structures, tracking
system (if required), earthing system ,circuit breaker, fuses).
SRT systems can either be standalone units or grid-interactive units. A standalone SRT system is
wired only to the house and requires a battery back up to store any excess power generated, or
meet power deficits. Grid interactive SRT systems, on the other hand, utilise the grid for storing
and extracting electricity. Interactions with the grid can be facilitated either via gross or net
metering.
Under gross metering, all generated electricity is sold to the grid at average cost of supply
(ACoS), as determined by the regional distribution company (DISCOM). And the consumer
continues to procure all needed power from the DISCOM, as per their tariff bracket. The bills are
settled individually.
Whereas under net metering, the consumer consumes all the energy produced by the SRT system.
And relies on the grid for any excess energy required. The consumer is only charged for the
excess energy they consume, as per their tariff bracket. Any surplus generation can be fed back
to the grid.
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How Net Metering Works
Grid interaction allows the consumer to draw any additional power over and above the energy
generated by the SRT system, as well as feed excess generation back to the grid. This interaction
is most often interfaced through a “Net Meter”. Net meter is a two way meter i.e. tracks energy
going in and out. And ensures that the consumer is charged only for the excess power drawn from
the grid.

A 1 KW SYSTEM CAN
GENERATE ABOUT 1,600
UNITS OF ELECTRICITY
IN A YEAR

Lighting | 4 LED lights (8 W)

4 HOURS
TV | 1 (100 W)

2 HOURS

Theoretical
day-time load that
would be met by

Laptop | 1 (50 W)

1KW

2 HOURS

solar rooftop system
with battery

Ceiling fan | 3 (75 W)

7 HOURS
Refrigerator | 1 (150 W)

6 HOURS
Iron | 1 (1,000 W)

0.2 HOURS
Kitchen mixer | 1 (750 W)

0.2 HOURS
Source: CSE Analysis

The savings on the electricity bill are a primary advantage on SRT adoption, and allows for the
system costs to be recovered in due course of time.
If ‘A’ is the total power a household utilises over a month;
‘B’ is total power generated by the SRT system over a month;
An SRT prosumer’s savings stem from the consumption that is offset by the adoption of a SRT
system. There are two possible scenarios – one if the energy generated by the SRT system exceeds
the energy required by the household [A<B] and two, if the energy generated by the SRT system
falls short of the energy required by the household [A>B].
In the first scenario, all excess generation [B–A] is fed back into the grid and can be utilised over
the coming months. This facility, where the DISCOM stores excess generated energy is called
banking. Different DISCOMs offer different time-frames for banking – ranging from three months
to a year. Within this banking period, the consumer is free to draw cumulative stored energy
[∑B–A] from the grid, free of charge. Further, Dakshin Haryana Bijli Vitran Nigam Limited (DHBVNL)
offers a banking period that stretches over a single financial year (till end-March), after which all
meters are set back to zero.
In the second scenario, the consumer is authorised to draw energy from the grid to meet the
energy deficit (A-B). This energy is charged at the tariff rate determined by the DISCOM, based
on the tariff slab.
Haryana, like most states in India, offers the net metering facility. The net meter used must be
supplied by vendors pre-approved by local DISCOM - DHBVNL.

Process: Application and Installation
It is mandatory (and convenient) to undertake the process of SRT installation via an empanelled
vendor/developer. It is imperative to perform due diligence on the vendor/developer in question;
both MNRE and HAREDA regularly update their list of empanelled channel partners. This list is
made available on their respective websites along with notifications if any vendor is blacklisted.
The vendor/developer conducts a preliminary assessment of the roof and submits a proposal with
system size, roof plans, and costs to the consumer for approval.
1. The process is kick-started when an online application is filed with the Haryana Renewable
Energy Department (HAREDA).
2. In the next seven days, a HAREDA representative (project officer) must visit the site and submit
the survey results in a project proposal to the head office. The head office will sign off on the
system size, eligibility for subsidy and provide the go-ahead to commence construction of
the system.
3. Sanctioning of subsidy must be approved/rejected within three days by HAREDA
representative – before installation can commence.
4. Following approval, the project can commence installation, which must be completed within
four months from project sanctioning. The project completion report (PCR) must be uploaded
online after commissioning of SRT system.
5. The HAREDA officer must visit the site yet again to validate the PCR (within 10 days of PCR
submission). Once approved, a provisional commissioning certificate will be awarded to
facilitate the installation of a bi-metering system. On completion of construction, an engineer
from the DHBVNL substation, that services the locality, will inspect the system and install the
net meter.
6. Following this, a joint commissioning report (JCR) is released, which must be filed online for
the subsidy to be released.
7. The approval (or rejection) for release of subsidy is provided by the relevant government
officials and must be done within three days.
8. If approved, subsidy amount is transferred to the bank account of user through RTGS/NEFT,
in another three days .
In theory, the process takes three to four months. But delays are reported, especially post system
construction. The recent ongoing trouble with net metering procurement has caused delays that
have extended to 5-6 months.
NOTE: The HAREDA order allows the date of installation, prior to meter installation, to be used for
subsidy disbursal.

System Sizing
The size of the system is dependent on the maximum capacity allowed by respective State
Regulatory Commission (in Haryana – HERC), availability of rooftop space, total connected load,
and even energy consumption pattern.
A one kiloWatt (kW) rooftop system generally requires 10 sq. metres of shadow-free area. Actual
sizing, however, depends on local factors of solar radiation and weather conditions, efficiency of
solar module, shape of the roof etc.
The roof area must also be sufficient to accommodate wiring, support frames and any additional
civil construction for ideal positioning the SRT system. Optimal generation from a SRT system
are heavily dependent on the angle of the PV panel (south-facing) and the available shadow-free
space for the installation.
Though there are several free online system sizing facilities, a comprehensive system analysis will
be best provided for by the empanelled developers/ vendors. A prosumer may use CSE’s online
solar calculator to validate the vendor’s proposal. The tool can be found here http://solarmyroof.
cseindia.org/NewPage.aspx
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Once the net meter is connected, the SRT
begins to generate power and the
subsequent bills from DHBVNL reflect the
savings
The subsidy from HAREDA is credited to
the owner in a few months

Further a system size is limited to ensure grid-stability; electricity regulatory commissions set a
limit on the capacity of SRT allowed at a particular distribution transformer/power transformer.
HERC currently permits cumulative capacity of 200 MW in the supply area of a distribution
licensee (DHBVNL), but this is subject to revision without notice.
NOTE: As per a HAREDA order, the installed capacity of the SRT system cannot exceed 1 MWp for
a single eligible consumer.

System costs
The cost of a SRT system varies between Rs 50,000 – Rs 1,00,000 per kW. The average cost of the
system might increase with the addition of service costs and miscellaneous expenses, by a few
thousand rupees per kW.
The subsidy support offered by the Central government is limited to 30 per cent of the benchmark
costs or Rs. 20,000/- per kWp, whichever is less (for SRTs between 1 kWp to 500 kWp).

Benchmark costs of SRT systems .
System size

MNRE benchmark

HAREDA benchmark

1 kW to 10 kW

Rs 60,000 per kW

Rs 49,500 per kW

10 kW to 100 kW

Rs 55,000 per kW

Rs 41,700 per kW

100 kW and above

Rs 53,000 per kW

Rs 40,250 per kW

The subsidy is available for both grid-connected and stand-alone SRT systems, provided solar
panels of domestic-make (i.e. manufactured in India) are used.
Capital subsidy for stand-alone systems with/without battery back-up are eligible for CFA but
only after presenting a PCR and a signed undertaking ensuring that generated solar power will
not be injected into the grid. All subsidy process are facilitated via the local state nodal agency
– HAREDA.
NOTE: The GST on the solar panels and the inverters (which together comprise 65-70 per cent of
the total system costs) is 5 per cent. The other components and construction services are taxed at
18 per cent in the final bill.

Payment Options
SRT systems can be constructed under either the CAPEX or the RESCO model. In the CAPEX
model the consumer foots the entire cost of the system, owns the system and is responsible for the
operation and maintenance of the system.
Whereas in the latter, the owner of the roof leases his space to a developer in exchange for
electricity at a pre-determined tariff (as agreed to in the long-term power purchase agreement).
The system is owned by the developer, who is also responsible for the operation and maintenance
of the system.
Under the CAPEX model, payment for SRT system is determined by the terms of engagement as
agreed to, with the developer. Most developers accept staggered payments, with the final amount
paid up after the system is connected to the grid and is certified as operational i.e. once DHBVNL
has installed the net-meter and the system is deemed operational.
Banks do not currently offer loans tailored specifically for the purposes of SRT systems. Funding,
however, is made available either as a home extension loan, personal loan or commercial loan.
So far, nine Public Sector Banks namely Bank of India, Syndicate Bank, State Bank of India, Dena
Bank , Central Bank of India, Punjab National Bank, Allahabad Bank, Indian Bank and Indian
Overseas Bank have given instructions to extend loan for Grid Interactive Rooftop Solar PV Plants
as home loan/ home improvement loan. Some developers/SRT vendors might also help facilitate
such bank loans.

With the rapidly falling costs of the technology, CSE estimates that the payback period for SRT
systems under the current subsidy scheme can range from as low as 4 years to 4.5 years (depending
on the cost of raising capital). Significantly, even without the subsidy, the payback period for SRT
installations range from 6 to 7.5 years.

PAYBACK PERIOD FOR SRT
Without subsidy

100% DEBT

4

4

4.5

6

6.5

7.5

With subsidy

70% DEBT

100% EQUITY

Note: Cost of capital (rate of discount) is assumed to be at the higher end – 8% per annum in 100% debt scenario, 10% per
annum in a 70:30 debt-equity ratio, 15% per annum in a 100% equity scenario; and tariff escalation is assumed to be at the
lower end at 5% per annum.

A sound example is Gurugram’s Wellington Estate Condominium Association, whose 350 kWp
SRT system generates approximately 5,00,000 units annually. This generation offsets the annual
electricity bill by approximately Rs 33 lakhs at current electricity rates. Further, analysis shows that
the project pay back is expected to be six years without government subsidy.

Operation and Maintenance
SRT systems require periodic cleaning as accumulation of dust can lead to significant decline in
performance – as much as 40 per cent in extreme cases. Given the high levels ambient particulate
matter in Delhi NCR, it is suggested that prosumers clean the panels with a wet cloth once a week
and with dry cloth more frequently.
For maintenance of the electrical and other technical components of the system, most developers
offer an annual maintenance contract for a nominal amount. Further, some developers couple it
with an integrated software that can be used on a smart phone or computer that does real-time
tracking of the system’s generation and tracks factors such as fall in generation output of panels
or overheating.
Most panels are expected to last over 20 years. However, there is minimum degradation (under 1%
annually, on average) that reduces the generation output every year. It is advisable to ensure that
the panels come with a five year warrantee and a 20 year guarantee (given industry standards).
Inverters are essential as they help convert the DC current produced to AC current that can be
utilised by the households. These too, should be procured with warrantees.
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Why be a SRT prosumer
Solar energy continues to be the cheapest non-polluting source of electricity and surveys have
shown that houses with SRT installations witnessed a bump in their resale values. More importantly,
as a prosumer you are actively participating in the fight against global warming.
SRT adoption can help replace a percentage of the diesel generator sets currently employed in
the city. Gurugram’s extensive DG use is considered a primary contributor to the high levels of
particulate matter (PM) in the atmosphere – air pollution.
CSE’s 2018 study on “Pollution in residential societies from DG sets” showed that DG sets used for
power back-up during electricity cuts are causing a huge spike in air pollution levels in the local
surroundings. The study showed that in societies where DG sets were operated for several hours a
day, PM2.5 and PM10 increased by 30% and 50-100% compared to levels before the usage of DG
sets. When DG usage exceeded 8 hours, the PM levels were persistently high throughout the day –
on an average PM2.5 and PM10 levels were 130 and 300; peak PM2.5 and PM10 levels were 300 and
1900 respectively.
As a prosumer, a majority of your electricity needs will be met by the system on your roof, which
would result in reduced dependence on grid electricity. DISCOMs bunch consumers into slabs
based on consumption and charge tariffs accordingly. By consuming lesser from the grid, the
prosumer moves to a lower slab and is therefore charged a lower tariff for electricity sourced from
the grid. Further, you are partially protected from any hikes in tariffs, as is the prerogative of the
DISCOM.
Next, the benefits of net metering are aided by the provision of the banking facility offered by
DHBVNL.
Still further, as per an order in November 2018, solar prosumers in Haryana can claim a rebate –
Rs. 1 per unit for every unit of electricity generated from solar energy. Another Rs. 1 per unit is
available for prosumers with battery back-up.
SRT systems is thus a onetime investment, following which you are sourcing clean energy at zero
cost. The capital requirement is currently bolstered by the government in the form of capital
subsidy and GST exemption on the solar panel. And as mnetioned earlier the pay bacl period of
the investment, even without subsidy, is about 6-7.5 years.
NOTE: HAREDA has issued a regulatory mandate that require new buildings (residential,
commercial, and institutional) to install SRT systems. The incentive prescribed in the Haryana
Building Code is increased Floor Area Ration (FAR), depending on the system size. This mandate
is not applicable to existing buildings
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