Step-by-Step Guide to Residential Solar Installation in India

Executive Summary

Solar installation in India is highly attractive with government schemes like PM Surya Ghar providing
up to X78,000 subsidy and 300 units of free electricity monthly for eligible households. Most Indian
homes with 33,000+ monthly electricity bills and adequate roof sunlight (6+ hours daily) can achieve
3-5 year payback periods on solar investments. The installation process involves MNRE-empaneled
vendors, DISCOM approvals for grid connection, and ranges from 340,000-55,000 per kW including all
components. A typical 5kW system saves 34,000-6,000 monthly on electricity bills while providing 10-

15 times return on investment over its 25+ year lifespan.

Getting Started: Is Solar Right for You?

Before diving into the installation process, spend a few minutes evaluating whether solar makes sense
for your home. If your monthly electricity bill exceeds 33,000 and your roof receives direct sunlight for

at least six hours daily without significant shading, you're likely a good candidate for solar installation.

The current market conditions in India are highly favorable for residential solar. Government subsidies
can reduce your upfront costs by 360,000 to X78,000, while declining equipment prices mean you can
install a complete system for 340,000 to 55,000 per kilowatt. Most homeowners recover their

investment within three to five years.

Step 1: Calculate Your Energy Needs

Start by gathering your electricity bills from the past 12 months. Add up the total units consumed and
divide by 12 to get your average monthly consumption. For example, if you consumed 3,600 units

annually, your monthly average is 300 units or 300 kWh.

Now, determine your daily energy requirement by dividing monthly consumption by 30. In our
example, this would be 10 kWh per day. This daily figure becomes the foundation for sizing your solar

system.

Consider your future energy needs as well. If you plan to buy an electric vehicle, add air conditioning,
or expand your home, factor in an additional 20 to 30 percent capacity. It's easier and more cost-

effective to install a slightly larger system initially than to expand later.

Step 2: Assess Your Roof and Property

Walk around your property and observe your roof. Note any shadows cast by trees, water tanks,



neighbouring buildings, or other structures. Your roof should receive unobstructed sunlight between 9

AM and 4 PM for optimal solar performance.

Measure your available roof area or estimate it based on your home's dimensions. As a general rule,
you need about 80 to 100 square feet of roof space for every kilowatt of solar capacity. A typical 5 kW

residential system requires approximately 400 to 500 square feet of unshaded roof area.

Check your roof's condition and age. Solar panels have a 25-year lifespan, so your roof should be
structurally sound and not require major repairs during this period. If your roof needs significant work,

complete those repairs before installing solar panels.

Step 3: Size Your Solar System

Use this simple formula to estimate your required system size: divide your daily energy consumption
by your location's peak sun hours. Peak sun hours vary across India, typically ranging from 4.5 hours

in eastern regions to 6 hours in western states like Gujarat and Rajasthan.

For our example of 10 kWh daily consumption in a location with 5 peak sun hours, you would need a
2 kW system (10 + 5 = 2). Factor in system losses and future needs by adding 20 to 30 percent,
bringing the recommended size to 2.5 or 3 kW.

Most residential installations in India range from 3 kW to 10 kW. Smaller systems may not provide
sufficient savings, while larger systems face diminishing returns and regulatory complexities. A 5 kW

system is often the sweet spot for average Indian households.

Step 4: Understand the Costs

Current market prices for residential solar systems range from 340,000 to 355,000 per kW, including
all components and installation. A complete 5 kW system typically costs between %2,00,000 and
X2,75,000 before subsidies.

The largest cost component is the solar panels which cost about 40 to 45 percent of total system cost.
The inverter accounts for another 20 to 25 percent, while mounting hardware, cables, and installation
make up the rest. Better quality components cost higher initially but provide better long-term

reliability and performance.

Government subsidies significantly reduce your upfront investment. Under the current PM Suryaghar
scheme, residential installations receive 30,000 per kW for the first 2 kW and X18,000 per kW for
additional capacity up to 3 kW, with a maximum subsidy of 378,000 for systems above 3 kW.




Step 5: Choose Your System Type

For most grid-connected homes in India, an on-grid or grid-tied system without batteries offers the
best value. These systems cost less, require minimal maintenance, and allow users to use the electrical

grid as a virtual battery through net metering arrangements.

Consider a hybrid system with battery backup only if you experience frequent power outages lasting
more than four hours daily, or if you have critical loads that cannot tolerate power interruptions.
Batteries add 315,000 to 325,000 per kWh of storage capacity and require replacement every 8 to 12

years.

Off-grid systems are rarely suitable for urban or suburban homes since they require expensive battery
banks and backup generators. These systems make sense only for remote locations without grid

connectivity.

Step 6: Select Quality Components

Choose monocrystalline solar panels with efficiency ratings above 20 percent and power outputs of
540W or higher. Reputable Indian brands include Tata Solar, Waaree, Adani Solar, and Vikram Solar.
International Tier-1 brands like JinkoSolar, Longi, and Canadian Solar also perform well in Indian

conditions. Do your analysis to choose the best brand. The brands mentioned are indicative.

Your inverter selection has a significant impact on system performance and reliability. String inverters
from established brands, such as ABB, SMA, Delta, or Fronius, offer good value for most installations.
Consider power optimizers or microinverters if your roof has shading issues. These options increase
system cost by 15 to 25 percent. Do your analysis to choose the best brand. The brands mentioned

are indicative.

Ensure all components carry comprehensive warranties. Solar panels should include 25-year
performance warranties and 12-year product warranties. Inverters typically offer 5 to 10-year
warranties, with extended warranty options available. Mounting hardware should carry 25-year

warranties against corrosion and structural failure.

Step 7: Find the Right Installer

Research installers empaneled with the Ministry of New and Renewable Energy (MNRE) or your state's
nodal agency. Empanelment ensures the installer meets minimum technical and financial criteria and

is eligible to process government subsidies on your behalf.

Request detailed quotations from at least three different installers. Compare not just prices, but also
component specifications, warranty terms, installation timelines, and post-installation service support.

Visit previous installations if possible and speak with past customers about their experiences.



Verify that your chosen installer carries adequate insurance coverage and maintains local service
capabilities. An installer based in another city may offer attractive pricing but could struggle to

provide timely maintenance and warranty support when needed.

Step 8: Navigate Approvals and Paperwork

Your installer should handle most regulatory paperwork, but understanding the process helps ensure
smooth execution. The primary requirement is net metering approval from your local electricity
distribution company (DISCOM), which allows bidirectional flow of electricity between your system
and the grid.

Submit your net metering application along with system design drawings, component specifications,
and electrical safety certificates. The DISCOM will conduct a technical feasibility study and provide
approval within 15 to 30 days in most states. Some locations may require additional approvals from

municipal authorities or fire departments.

For apartment buildings or gated communities, obtain written permission from your housing society
or owners' association. Some societies have established procedures for solar installations, while others
may require board approval. Address any concerns about roof access, structural modifications, or

maintenance activities upfront.

Step 9: Oversee the Installation Process

Professional installation typically takes two to five days, depending on system size and roof
complexity. The process begins with marking panel locations and installing the mounting structure.
Experienced and good installers use minimal roof penetrations and ensure proper waterproofing at all
attachment points.

Panel installation and DC wiring are usually complete within a day for residential systems. The installer
will then mount the inverter in a shaded, well-ventilated location and run AC wiring to your main

electrical panel. All electrical work must comply with Indian safety standards and local electrical codes.

System commissioning includes performance testing, safety checks, and documentation handover.
Ensure you receive complete system documentation, including component warranties, installation
certificates, and operation manuals. Your installer should also provide basic training on system

monitoring and maintenance requirements.

Step 10: Complete Grid Connection

After installation, the DISCOM will inspect your system and install a bidirectional meter that can

measure electricity flowing in both directions. This process typically takes two to six weeks from



application, though timelines vary significantly by state and local utility efficiency.

Net metering allows you to export excess solar energy to the grid during sunny periods and import
electricity when your panels aren't generating enough power. Most states provide annual adjustment

of surplus and deficit energy, though some utilities impose monthly limits on energy banking.

Once your system receives final approval and grid synchronization, you can begin enjoying reduced
electricity bills immediately. Monitor your system's performance regularly and maintain detailed

records of energy generation and consumption for troubleshooting and warranty purposes.

Understanding Your Returns

Your solar investment pays for itself through reduced electricity bills, with most systems achieving
payback within three to five years. A typical 5 kW system generates about 20 to 25 units of electricity
daily, saving 34,000 to ¥6,000 monthly depending on local electricity tariffs.

Calculate your specific returns by multiplying expected annual generation by your current electricity
rate, then subtracting annual maintenance costs of approximately 33,000 to %5,000. Factor in

electricity tariff increases of 5 to 8 percent annually, which improve your returns over time.

Over 25 years, a properly maintained solar system typically saves 10 to 15 times its initial cost after
subsidies. For example, a X1.5 lakh investment (post-subsidy) might generate 15 to 20 lakh in

electricity bill savings over the system's lifetime, representing excellent returns on investment.

Maintaining Your Solar System

Solar systems require minimal ongoing maintenance, but regular attention ensures optimal
performance and longevity. Clean your panels monthly with water and a soft brush, especially during

dusty periods. Most performance issues stem from soiling, shading, or loose electrical connections.

Monitor your system's daily energy generation through your inverter display or smartphone app.
Significant deviations from expected performance warrant professional inspection. Most quality

inverters include monitoring capabilities and can alert you to potential problems.

Schedule annual professional maintenance, including comprehensive system inspection, electrical
connection tightening, and performance analysis. This service typically costs 33,000 to 5,000 annually

but helps identify issues before they become expensive problems.

Plan for inverter replacement after 10 to 12 years, budgeting approximately 38,000 to 315,000 per kW
of capacity. Solar panels should continue performing well beyond 25 years with minimal degradation
if properly maintained throughout their lifetime.




Making Your Decision

If you've reached this point and your situation aligns with the favourable conditions described
throughout this guide, solar installation represents an excellent investment for most Indian
homeowners. The combination of declining costs, government incentives, and rising electricity tariffs

creates compelling financial returns while reducing your environmental impact.

Take action promptly if you decide to proceed. Government subsidy programs and net metering
policies can change with little notice, and waiting may mean missing favourable terms. The solar
industry has matured to the point where further technology improvements provide diminishing

benefits compared to immediate installation.

Start by requesting detailed quotations from three empaneled installers in your area. Compare their
proposals carefully, check references, and choose based on overall value rather than just the lowest
price. A quality installation from a reputable provider ensures decades of trouble-free solar energy

generation for your home.

Quick Reference: Key Numbers

Parameter

Value

System Sizing

80-100 sq ft roof area per kW capacity

Current Costs

%40,000-55,000 per kW installed

Government Subsidy

Up to 78,000 for residential systems

Payback Period

3-5 years for most installations

System Life

25+ years with proper maintenance

Annual Maintenance

%3,000-5,000 for professional service

Monthly Bill Threshold

%3,000+ makes solar attractive

Minimum Sunlight

6 hours daily unshaded exposure needed

Peak Generation

4-6 hours daily, depending on location

Performance Warranty

90% output after 10 years guaranteed

Key Solar Installation Keywords for India

Primary Keywords: Residential solar panels, solar panel installation near me, commercial solar

solutions, rooftop solar installation, solar batteries, PM Surya Ghar scheme, rooftop solar subsidy,

MNRE empaneled vendors, grid connected solar, solar panel government subsidy India, DISCOM solar
installation, Central Financial Assistance solar, best solar panel company, solar installer reviews, solar

panel cost calculator



Related Terms: Net metering India, solar power generation, renewable energy installation, solar
financing options, solar maintenance services, inverter replacement, solar performance monitoring,

energy bill reduction, sustainable energy solutions, green energy initiatives

This comprehensive guide provides all the essential information needed for residential solar installation
(n India. For the most current information on government schemes and local regulations, consult with

MNRE-empaneled installers in your area.



