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DIY Solar Panel Installation: The Complete
Step-by-Step Beginner's Guide

How to install solar panels on your home from start to finish — no experience needed

© 2025-2026 Michael David Pierce and/or Owners of FreeSolarSolutions.com | www.FreeSolarSolutions.com

Can You Really Install Solar Panels Yourself?

Yes — many homeowners successfully install their own solar panel systems and save $3,000-$8,000
in labor costs. This guide covers the complete process from start to finish in plain language. No
engineering degree required.

Note: Always follow safety precautions. Never work alone on a roof. Always turn off power before touching
electrical connections. When in doubt, hire a licensed electrician for electrical portions.

Understanding the Parts of a Solar Panel System

« Solar Panels: Capture sunlight and convert it to electricity. Most home panels produce 300-450
watts each.

« Inverter: Converts DC electricity from panels to AC for your home. Types: string inverter,
microinverters, or power optimizers.

» Racking: Metal framework that holds panels to your roof — rails, clamps, and roof attachments.
« Disconnect Switch: Allows quick shutdown of the solar system in an emergency.
* Net Meter: Installed by utility company to track electricity sent to and drawn from the grid.

« Battery Storage (optional): Stores excess solar energy for use at night or during outages.

Step 1: Calculate How Much Solar Power You Need
1. Find your annual electricity usage — Add up kWh from 12 months of electricity bills.
2. Find your peak sun hours — Go to pvwatts.nrel.gov and enter your address.
3. Calculate system size — Daily usage + peak sun hours x 1.2 (efficiency factor) = kW needed.

4. Calculate number of panels — System size in watts + panel wattage = number of panels.

Step 2: Assess Your Roof

South-facing roofs receive the most sunlight in the U.S. Roof pitch of 25-40 degrees is ideal. Map
shading from trees, chimneys, and vents. If roof is more than 10-15 years old, replace it before
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installing solar. Panels add 2—4 Ibs per sq ft — confirm your roof can handle the weight.

Step 3: Choose Your Equipment

Monocrystalline = 19-23% Higher  Limited roof space, best performance
Polycrystalline 15-18% Lower  Larger roofs, budget-conscious
Thin-film 10-13% Lowest Flexible surfaces, low-light areas

Look for panels with a 25-year power output warranty and 10-12 year product warranty. Reputable
brands: LG, SunPower, Panasonic, Q CELLS, Canadian Solar. Buy from wholesalesolar.com,
altestore.com, or civicsolar.com.

Step 4: Design Your System Layout
1. Measure your roof — Note dimensions and locations of vents, chimneys, skylights.
2. Use a design tool — Try pvwatts.nrel.gov or aurorasolar.com to plan your layout.
3. Plan your wiring — Decide how panels connect and how wiring runs to the inverter.

4. Create a system diagram — Draw all components and connections for the permit application.

Step 5: Pull Your Permits

1. Contact your local building department — Ask about building and electrical permits for
residential solar.

2. Contact your utility company — Ask about their interconnection process for residential solar.
3. Prepare your application — Include site plan, system diagram, equipment spec sheets.

4. Submit and pay fees — Permit fees typically $100-$500. Wait for approval before starting work.

Step 6: Install the Racking

Note: Always use proper fall protection (safety harness, roof anchors, lanyard) when working on a roof. Never
work alone or on a wet roof.

1. Locate roof rafters using a stud finder. Mark positions on roof surface with chalk.
2. Mark attachment points according to your layout plan, aligned with rafters.

3. Install flashed standoffs — Remove shingle, drill pilot hole into rafter, apply sealant, bolt
standoff, replace shingle over flashing.

4. Install rails — Bolt rails to standoffs. Use a level to ensure rails are straight.
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5. Check alignment before installing panels.

Step 7: Install the Solar Panels
1. Lift panels to roof with helpers — never carry a panel alone on a ladder.
2. Attach end clamps and mid clamps to secure panels to rails.

3. Connect panel wiring (microinverters: attach to each panel; string inverter: connect panels in
series with MC4 connectors).

4. Secure all wiring with cable clips or zip ties. Route neatly away from sharp edges.

5. Fully tighten all clamps to manufacturer-specified torque.

Step 8: Install the Inverter and Electrical Components
1. Mount inverter in shaded, ventilated location near main electrical panel.
2. Run DC wiring from roof to inverter through conduit. Seal all penetrations.
3. Connect DC wiring to inverter input terminals. Cover panels with tarp first.
4. Install AC disconnect switch between inverter and main electrical panel.

5. Connect to main electrical panel via dedicated circuit breaker. Hire a licensed electrician if
unsure.

6. Label all components as required by local code.

Step 9: Inspection and Interconnection
1. Schedule final inspection with local building department.
2. Pass inspection — make any required corrections and re-inspect.
3. Submit interconnection application to utility company with inspection approval.
4. Utility installs net meter — be home when they arrive.

5. Turn on your system following the inverter startup procedure. Your solar system is live!

Claiming the Federal Tax Credit

After installation, claim the 30% federal Investment Tax Credit (ITC) on your next tax return using IRS
Form 5695. Keep all receipts and invoices. The credit reduces your tax bill dollar-for-dollar. If the credit
exceeds your tax liability, carry it forward to future years.

How Much Money Will You Save?
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System size 7 kW
Annual production 9,500 kwWh
Electricity rate $0.14/kWh
Annual savings $1,330
System cost (DIY) $14,000

Federal tax credit (30%) —%$4,200
Net cost after credit $9,800
Simple payback period 7.4 years

25-year savings $33,250

Common Mistakes to Avoid

 Not getting permits — always pull permits before starting work.

» Underestimating system size — slightly oversize rather than undersize.

* Ignoring shading — even partial shading on one panel reduces the whole string.
« Using undersized wire — follow manufacturer specs and local electrical code.

« Not sealing roof penetrations — use proper flashing and roofing sealant.

« Skipping monitoring setup — set up monitoring immediately after installation.

Where to Buy Solar Equipment

» Wholesale Solar — wholesalesolar.com — complete DIY system packages
- altE Store — altestore.com — off-grid and grid-tied systems
« CivicSolar — civicsolar.com — wholesale panels and inverters

* Amazon — good for smaller components, wire, conduit, connectors

Summary

Installing solar panels yourself is achievable with careful planning, patience, and attention to safety.
Take it one step at a time, follow your equipment instructions, and do not hesitate to ask for help from
suppliers, permit offices, or online communities like r/solar. Your clean energy future starts with a single
step.

For more information and free guides, visit www.FreeSolarSolutions.com
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