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Nov’20: SPV Design Workshop Agenda

Date Time Session Name Speaker/ Master Trainer Detailed Agenda

7-Nov-20

11:00 AM - 11:10 AM Inaugration Session Mr. PVG Menon, CEO ESSCI

1. Introduction to The Solar Labs design platform
2. Presentation on software features
3. Case Study
4. Demo of Online Course developed by The Solar Labs & 
Enrollment

11:10 AM - 11:20 AM About the Program

Dr. Ashwini Aggarwal, SME 
& Chair Solar Skills NOS 
Committee, ESSCI and 
Director-GA, Applied 

Materials

Beyond 11:20 AM Training Start Mr. Rachit, The Solar Labs

8-Nov-20 Online Solar PV Design Course self practise
The trainee is expected to complete the online course on 
Solar PV Design in preparation for Day 3.

10-Nov-20 11 AM - 1 PM
Detailed Site Design, Solar 
Access, Shading and Loss 

Calculations
Mr. Rachit, The Solar Labs

1. Detailed Site Design
2. Walkthrough of 1 complex RCC Site design of 400 kW
3. Presentation on Solar Access, Shading & Loss calculations

17-Nov-20

11 AM - 1 PM

Manual SPV Design of Solar PV 
on-grid, off-grid and hybrid 

sites/ A quick view of PV Syst; 
Sketchup Skelion and 

Helioscope

Dr.Ashwini Aggarwal
1. Design Checking & Doubt Clearing Session
2. Diagnosis of created sites with trainer

01 PM - 01:15 PM Wrap Up Session Mr. Devraj Singh
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▪ Earliest software; standard for most utility 

design- lacks good CAD capabilities, 

limited shading and heat-access maps

▪ Excellent CAD features for site design but 

-Lacks detailed generation; loss 

analytics-normally complements PV Syst

▪ Very Efficient Cloud software that delivers 

quite practical SPV designs with essential 

RT SPV CAD design, generation-loss 

analysis, shading and heat-access maps 

with BOM

▪ PV Syst

https://www.youtube.com/watch?v=_aQ-

E8KRIps

▪ Sketchup with Skellion

https://www.youtube.com/watch?v=Oqb_3d

jwj0c

▪ Helioscope

https://www.youtube.com/watch?v=D4fHH

MeBDDU
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Overview of other SPV Design software

https://www.youtube.com/watch?v=_aQ-E8KRIps
https://www.youtube.com/watch?v=Oqb_3djwj0c
https://www.youtube.com/watch?v=D4fHHMeBDDU
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Solar PV System Design
Basics of Design for Residential spaces

Ashwini K Aggarwal, PhD, FIETE, Certified NABCEP PV Associate

Director-Government Affairs; Co-Chair Solar & LED NOS committee
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Designing Solar PV Systems
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Understanding Solar Energy Potential…
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Understanding the solar energy potential…
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Disadvantages of using Solar
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How do solar panels convert solar energy to electrical 

energy?
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Types of Solar PV Panels (cSi , thin films…)
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Balance of System (the other equipments)



External Use12



External Use13



External Use14

SPV Configurations
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SPV On-Grid / Grid Tie System
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SPV Off-grid System
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SPV Hybrid Systems
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On-grid Solar PV System Design Steps
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Step 1: Load Analysis
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Step 2: PV Panel Sizing
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Step 3 : Sizing the PV Inverter
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Step 3: Sizing the PV inverter (matching other parameters)
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Step 4: Designing the Solar PV Circuit DB elements
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Off-grid SPV Design Steps
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Step 1 Load Analysis
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Step 1. Load Analysis
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Step 2: Sizing of PV Panels
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Step 3: Sizing the battery bank
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Step 4: Sizing the Inverter
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Step 4. Sizing the Inverter
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Step 5: Sizing the Solar Charge Controller
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Designing the SPV SLD
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Hybrid SPV Design Steps
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Step 1: Load Analysis
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Step 2: PV Panel Sizing
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Step 3 : Sizing the PV Inverter
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Step 3: Sizing the PV inverter (matching other parameters)
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Step 4. Load Analysis for battery bank sizing
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Step 4: Sizing the battery bank
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▪ Given :

Coldest Temp: -15 degree 

Celsius

Module Voc : 35 V

Inverter Max Input Voltage: 

600V

What is the max # of 

modules that you can 

connect in a string?

▪ Cooler, brighter conditions 

gives more power

▪ As temperature falls below 

STC (Standard Test 

conditions of 25 Celsius), 

Voc increases -> typical 

PV module temp 

coefficient is -0.33 %Volts 

/degree celsius

▪ As brightness increases, 

current increases
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How Temperature affects string size (Cold)…

▪ Answer:

Temp Delta: 25+15 degrees

% Increase in voltage: 

40*(1/300)=.132

Increase in Voltage/module

=35 ( 1+.132)= 39.62V

Max # of Modules in string 

for given inverter:

600/39.62V = 15.14 

Or 15
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▪ Given :

Hottest Module Temp: +70 

degree Celsius

Module Vmp : 30 V

Inverter Min Input Voltage: 

250V

What is the min # of 

modules that you can 

connect in a string?

▪ As Module temperature 

increases beyond STC, 

Voc falls and power 

generated falls

▪ As temperature rises 

above STC (Standard Test 

conditions of 25 Celsius), 

Voc falls -> typical PV 

module temp coefficient is 

-0.40 %Volts /degree 

Celsius

▪ String size for hot 

temperature determines 

the shortest string size 

else the inverter will not 

turn ‘on’
49

How Temperature affects string size (Hot)…

▪ Answer:

Temp Delta: 25-70=45 

degrees

% decrease in voltage: 

45*(0.4/100)=.18

Decrease in Voltage/module

=30 ( 1-.18)= 24.6V

Min # of Modules in string 

for given inverter:

250/24.6V = 10.16 

Or 11 modules



External Use

▪ Minimize power losses in 

the wiring system

✓Thicker, shorter wires

✓Proper connections to 

prevent hot-points

▪ Ampacity is the current 

carrying capacity of the 

conductor

▪ Factors that influence the 

Ampacity :

✓Thickness of wire

✓wire temperature

✓Insulation

✓Air Flow around the wire

50

Selecting the Wire Size

▪ Typically use 4 or 6 mm 

wires in RT SPV sites.

✓I recommend 6mm wires 

as it will minimize power 

losses

✓For earthing, we use GI 

strips – or I recommend 

thicker copper wires
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▪ Earliest software; standard for most utility 

design- lacks good CAD capabilities, 

limited shading and heat-access maps

▪ Excellent CAD features for site design but 

-Lacks detailed generation; loss 

analytics-normally complements PV Syst

▪ Very Efficient Cloud software that delivers 

quite practical SPV designs with essential 

RT SPV CAD design, generation-loss 

analysis, shading and heat-access maps 

with BOM

▪ SolarLabs is VERY FUNCTIONAL, Indigenous 

software gaining traction with most of the Indian 

EPC, Solar SIs

▪ PV Syst

https://www.youtube.com/watch?v=_aQ-

E8KRIps

▪ Sketchup with Skellion

https://www.youtube.com/watch?v=Oqb_3d

jwj0c

▪ Helioscope

https://www.youtube.com/watch?v=D4fHH

MeBDDU

▪ Other software include:

► Aurora, HOMER, Sundat…
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Overview of other SPV Design software

https://www.youtube.com/watch?v=_aQ-E8KRIps
https://www.youtube.com/watch?v=Oqb_3djwj0c
https://www.youtube.com/watch?v=D4fHHMeBDDU
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▪ A good SPV project starts with a good, 

well-engineered, optimized design

▪ However, a SPV engineer is more than a 

designer – he is a combination of civil 

engineer, mechanical engineer, electrical 

engineer, safety engineer…and more…

▪ Complete slides shared on 

www.india-inspires.com
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To Summarize

http://www.india-inspires.com/
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