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PV INSTALLATION & QUALITY ASSURANCE BEST 
PRACTICES

❖Effective and simple designs are best

❖Equipment selection

❖Installation work day & efficiency 
concepts

❖Site prep and install processes
(ground prep with clips and roof layout 
marking essentials)



SYSTEM COMPONENTS



• Goals = increase productivity and profitability

• Less complicated designs result in faster installations

• Typically more reliable performance

How?

• Avoid mini array “islands”(an array with only one or two modules)

Why?

• Lots of penetrations per module

• Lots of cabling and conduit runs

• More design challenges depending on inverters used

• More complications in predicting system performance

EFFECTIVE AND SIMPLE DESIGNS ARE BEST



How?

• Avoid overly challenging sites

Why?

• A skipped opportunity is a lot cheaper than a site that costs you money

• Liability on challenging roof types from leaks or damaged materials or excessive 
engineering and equipment costs

• Time spent to close the sale, design and build this one system could have been used 
on three other conventional sites. aka “opportunity cost”

• Reduced safety issues and mistakes.

EFFECTIVE AND SIMPLE DESIGNS ARE BEST



Goals?

• Cost, be sure to include labor with your calcs

• Installation speed / productivity

• Reliability & performance

• Reduced callbacks

• Referrals

• Safety

• Modules

• Inverters 

• Solar Structure / Racking

• BOS

EQUIPMENT SELECTION



Modules

• Reliability

• Warranty

• Price

• Efficiency?

• kWh per KW or per square foot

• Crystalline Silicon poly vs mono / thin film

EQUIPMENT SELECTION: MODULES



Inverters

• Reliability

• Warranty

• Price

• Efficiency?

• String / Central inverter vs Micro inverter?

• Hybrid inverter string with optimizers

• Which is best?

EQUIPMENT SELECTION: INVERTERS



Solar Structure / Racking

✓ Reliability

✓ Warranty

✓ Price

✓ Efficiency?

✓ Physically 

✓ Tested at manufacturer - system approach

✓ Briefly it includes‒Mechanical‒Bonding/Grounding

✓ CABLE MANAGEMENT (& CONDUIT management)

✓ Include cable management and essential accessories

✓ Install quickly with few tools

✓ Effective total solution that manages overall costs

✓ Roof attachments and flashing typically used

EQUIPMENT SELECTION: RACKING



BOS balance of systems (everything else)

✓ Junction boxes

✓ Flashings (stay away from rubber boot based)

✓ Wire splices

✓ Sub panels

✓ Meter mounts

✓ Switch gear

✓ DC disconnects needed? Odd site or PV location? 

✓ Conduit supports? Conduit bonding clamp

EQUIPMENT SELECTION: BOS



Industry standard, a PV install in one day is typical

How?

✓ Good design

✓ Right equipment helps, especially if its mostly pre assembled

✓ Man hours per kw is still important

✓ eg: nine person crew installing 5kw in one day is likely more expensive than three 
person crew taking two days...

INSTALLATION WORK DAY: EFFICIENCY



Planning ahead of time and communicating with homeowner is essential.

Before work starts communicate a plan with your team.

‒Even drawing out pv stringing on a scrap can be a timesaver.

Set clear goals 

‒“By 10 am break all racking footings should be in”

‒“before lunch all racking should be installed and leveled”

‒“we should be laying glass after lunch and testing the system by 3pm...”

Complete as much work as possible at your warehouse or on the ground

‒module wire management with wire clips

‒prefabricate sub panels

INSTALLATION WORK DAY: PLAN AND COMMUNICATE



Misc

Work like a machine (or an assembly line)

✓ One person drills and applies sealant to holes, another follows with L feet/standoffs 
and flashings

✓ If there is a bottleneck redirect or rotate to other items then resume assembly line

Try to stay out of the house (garage) if you can

✓ Gear can usually be installed quicker and more readily serviced

INSTALLATION WORK DAY: PLAN AND COMMUNICATE



Why does quality matter?

✓ Performance

✓ Safety

✓ Liability

✓ Pride & morale

✓ Reliability

✓ Service costs / call backs

✓ Referrals

Installation Quality



Check quality while you work and when system is completed...

• It’s best to maintain quality as you work rather than returning to correct something

• If documentation is needed, it may be best to collect while installation is underway

• Sometimes a 2nd opinion can provide a better solution

• It’s best to promote high quality not just pick on mistakes
✓ Friendly competition and positive reinforcement can promote productivity and morale. Take 

pride in your work.

Installation Quality



Common Tools & Equipment’s Used
❑ EQUIPMENT❑ TOOLS



❑ SAFETY TOOLS



Some observations from Site – DUST Effect

The table alongside 
shows the impact of 
dust in month of 
‘December’ on a 10 
kW system

*Rs. 5.14 is the Tariff 
Rate (per unit price) 
considered for 
calculation for a 
domestic consumer.

For a commercial 
consumer, the rate is 
doubled (Rs. 10/-)



Some observations from Site – MODULE SHADING



Some observations from Site –
PHYSICAL INTEGRITY OF PV MODULES



Some observations from Site –
PHYSICAL INTEGRITY OF INVERTERS



Some observations from Site – PHYSICAL INTEGRITY OF BOS



Some observations from Site – STRUCTURE & EARTHING



Some observations from Site – INVERTER READINGS



Some observations from Site – SAFETY NORMS


