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Methodology

Decision Making Matrix

Installer Customer
Experience Service



Current Assessment
Methodology

Shortcomings
of Current
Assessment
Methodology



Objectives

1. Researched factors affecting solar
- photovoltaic system quality

41 2. Determined metrics which indicate
i« ¥ quality of solar PV systems

. 3. Developed an understanding of
/ consumer priorities

4. Desighed a more comprehensive decision
making matrix




Industry
Leader
Category

Retailers &
Installers

Researchers/
Experts

Solar
Manufacturers

TOTAL

Interviews
Conducted

10

15

Total Years
of Experience
in the Solar
Industry

39

231

How quality efawork is &
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. 17 or more
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Priorities
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Number of Survey Responses

1 2 3 4 5
Rank

mQuality m®mWarranty ®Price ®Installer Experience Customer Service



Matrix Tabular Weightings

Original Weightings Revised Weightings

BQuality B\Wwarranty [JPrice Binstaller Experience Customer Service




Price

$/W Calculated from Array Capacity

Score

Array Inverter
Capacity Capacity Metric

kW kW S/w

10.0

7.6

7.4

4.7

6.7

8.7




Warranty

Time Frame of Installation Failures Time Frame of Inverter Failures

9%

26%._.

N 74%
N_91%

B Failures within 3 years of install
B Failures after 3 years since install



Warranty

Now Accounts for both Warranties

Total Installation Inverter Paneks
outof 10 Years Score (Outof 10) | Product (Years) | Score (Outof10) | Product (vears) P”:::;‘;;‘“ PE"“L’:";’IT" % | score (Outof 10)
5.3 5 5.0 5 5.0 12 25 80 6.0
5.3 5 5.0 5 5.0 12 25 80 6.0
B.3 5 5.0 10 10.0 25 25 B5
8.1 5 5.0 10 10.0 25 25 80
6.8 5 5.0 10 10.0 10 25 80




Common Modes of System Failure

8
-
6 6
5
I 4

m Microfracture mInstallation ®Inverter mDC Isolator Water Damage

Number of Interview Responses
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Experience and
Customer Service

CEC Accreditation Shipping Protocol

N

CEC Accredited (Yes or | Number of instalis {either Years experence of Use in-house installers Positive customer Shippinng Practices
Naoj number or capcacity) company (Yes, No, ar Sometimes) feedback {out af 5)
Retailer Installers Amount MW p.a.
out of 10

4.1 Yes Yes 400 7 No 1 3

4.1 Yes Yes 400 7 No 1 3

8.8 Yes Yes 600 7 Yes 5 3

8.8 Yes Yes 600 7 Yes 5 3

5.1 No Yes 1000 3 No 3 3
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Number of Interview Responses
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Location and
Reputation
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m Reputation mData mForums = Warranty

R&D mFeatures




Quality

Additional Performance Metrics Material Properties Reputation

N N\

1\ Pl ~ N\
Total nrl*nam. \ / q4 Reliability

Efficiency Temp PTC Ratia Yield / Perform | Score jout of 10) | Junction Box Glass Type

Coefficient (Model) Ratio (Brand) P R

Brand, Model
owtefto | ! 00

Tempered/ Anti-Reflection

Thoughed Nl!hl'rmlmll Coating Low Iren
linko Sclar Eagle 60P Agood

JEMZBOM-GO midrange
panel. Falrly
7.1 15.6% -0.40% 91.86% 93.90% 7.7 &7 Yes Yes Yes Yes 7.5 new sonot 8.8
much
information on
failure rates.

Dartrmund Enengy DM-60 New panel on
the Australian
market, Very

3.7 15.9% -0.42% 2.4 i limited 19
infermation

avallable. No
failure notes
ewidint anling,

Module Assessment




Quality

Additional Performance Metrics Certifications and Ratings Reputation

N AN

/ Inverter / \

‘ Purlmm%c ‘ * Reliability \
Efficiency String or Micra | Number of PPT Max DC Input Score foutof  [Protection Class Operating Te mperature Company Reputation
Strings 10) p__ R (s Notes

EBrand, Madel
Powear (W) Vaoltage (V) Current (&) Min [°C) Ma ")

ShIA Sunnyboy Agood
midrange
Invarter,
96.4% String 2 47200 750 15 6.5 65 25 60 7 Minimal
reports af
failtures

Zeversolar Zeverlution High fallure
rate reported,
Very frequent,
negative
warranty/repls
cement
experiences
risportid,

96.5% String 2 4650 L] 11 6.3 65 25 G0 4

Inverter Assessment




System Design

Environmental Factors
» Solar Irradiance
« Temperature
« Rainfall

Module Selection
 Monocrytaline
* Polycrystaline
* Thin-Film

System Ratio

Oversize
Vs.
Undersize

Inverter Selection

« String Inverters
 Power Optimizers
* Micro Inverters




Application
Parameters

Enter
Values
Average Global Horizontal Irradiance (kW/m?): 1600.0
Average High Temperature in Summer (°C): 26.0
Average Low Temperature in Winter (°C): 6.0
Average Annual Rainfall (mL): 64.8
Within 25 km from Seashore (Yes or No): Yes
High Cost Constraints (Yes or No): No
Rooftop Space Constraints (Yes or No): No
Rooftops Affected by Shading (Yes or No): No
Inverter Preferance (String, Micro, None): None
Max Inverter to Array Capacity Ratio: 0.75




Tender Request Form

Deliverables

Product Registries

A ] 4 D E F [ H 1 J
)
2 Tender Request Form
B
‘
= ATA —uw
6
7
8 Instructions:
() Please complete the pages for your submission and submit with your Request for

10 Quotation.
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ATA

» Solicit consumer failure data and compile into a running
database to conduct reliability analysis

» Request failure rate data and solar cell thickness
information from solar PV manufacturers

» Make use of ENF Solar Database

»Work with Clean Energy Council to develop solar PV
system shipping standards




Solar
Consumers

»Hire Clean Energy Council accredited installers
» Solicit post-installment inspections and regular maintenance

» Purchase from manufacturers who conduct Electroluminescence
testing

» Consider design, warranty, company reputation and location
when purchasing a system




Future
Projects

» Develop an educational program providing the public
with the knowledge necessary to make informed solar

PV system purchases

» Analyze the quality of off-grid system components and
expanding the ATA’s assessment methodology for these
systems




Thank You!

» Everyone at the ATA for providing us with such an
amazing project experience and the support we needed
along the way.

» Solar industry professionals for providing us with the
interviews and knowledge necessary to complete this
project.

» Professors McCauley and Michalson for their
dedication and guidance throughout our project.

»\Worcester Polytechnic Institute for making it possible to
experience this amazing country and work on a project
that will have an effect on so many.




Questions?




