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Housekeeping
▪ Please mute yourself using the button at the bottom 

of the screen when not speaking

▪ If you would like to ask a question or make a 
comment, please
• Raise your hand by clicking on the button at the 

bottom of your screen 
• Type your questions into the Q&A box 

▪ To start, please type in a few words about yourself (name, 
affiliation, role, etc.) and what brings you to this webinar 
today in the chat box
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Agenda & Speakers 

▪ Why quality standards for off-
grid refrigerators 

▪ Intro to the draft VeraSol policy 
for certifying refrigerators

▪ Preliminary overview of testing 
and certification process

▪ Changes to the daily energy 
service calculation 

▪ Q&A

Agenda Speakers

Elisa Lai Meg Harper Riley 
Macdonald

Tom 
Quetchenbach

Manager

CLASP

Senior Research 
Engineer

Schatz Energy 
Research Center

Associate

CLASP

Research Engineer

Schatz Energy 
Research Center
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Introduction
• W h a t  i s  V e r a S o l ?

• W h y  q u a l i t y  s t a n d a r d s  f o r  o f f - g r i d  s o l a r  
r e f r i g e r a t o r s ?  
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About VeraSol

VeraSol supports the growing global market for modern off-grid solar 
solutions with a comprehensive suite of quality assurance services.

Enable Smarter 
Decisions

Reduce Risk Increase Impact Improve Efficiency

Program supported by
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As a 
technology 
& markets 
mature, QA 
needs 
evolve.

Program Components
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Certification Services

Pico-solar products: 95 Solar home system kits: 53

Today there are currently over 190 solar energy kits that are certified by VeraSol. 

Solar home system kits 
with refrigerators 

Standalone refrigerators

Potential new 
certification service
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Quality standards 
overview
I n t r o  t o  t h e  d r a f t  V e r a S o l  p o l i c y  f o r  
c e r t i f y i n g  r e f r i g e r a t o r s
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Scope
Refrigerators and freezers for use 
on off-grid energy systems and 
mini-grids

May be included with a solar 
home system (SHS) kit, or certified 
as a standalone refrigerator

Excluded (for now):
▪ SHS kits with AC refrigerators
▪ Solar direct drive refrigerators
▪ Vaccine refrigerators and ice pack 

freezers for medical purposes 
(these are covered by WHO PQS)
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What do the Quality Standards cover?

▪ Truth-in-advertising & 
performance 
requirements

▪ Quality & durability

▪ Health & safety

▪ Consumer information 
& warranty
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Truth in advertising (TIA)
Truth in advertising is the basis of the standards. Test results 
from the Global LEAP Off- and Weak-Grid Refrigerator Test 
Method will be used to check all advertised claims.

▪ All numeric specifications are accurate within 15%. 
This includes:
▪ Temperature ratings
▪ Use classes
▪ Volume
▪ Power and energy consumption

▪ All advertised features are functional
▪ No statements should mislead buyers or end users
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Reporting requirements
The product and consumer-facing material shall be marked with: 

▪ Manufacturer/Vendor name or trademark and model number

▪ Compartment volumes

▪ Refrigerant type (chemical name, formula, number) and total mass

▪ Temperature classes / Use classes, such as: 
▪ Fresh food: 4°C
▪ One-star freezer: -6°C

▪ If cannot maintain ≤4°C, a notice about temperature-sensitive foods
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The product and consumer-facing material shall be marked with:

▪ Daily energy consumption (Wh/day)

▪ Rated voltage or voltage range (and nominal battery voltage, if 
applicable)

▪ Nature of power supply (AC or DC)

▪ Average power (W) or current (A) for each applicable use case

▪ Maximum current (A)

Reporting requirements
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Run time requirements 
(refrigerators in kits only)

▪ The solar run time of a refrigerator included with an SHS kit shall 
be at least 24 hours.

▪ The SHS kit shall present at least one combination solar run time 
profile with all included appliances. The solar run time of the 
refrigerator must be at least 24 hours in any advertised 
combination.

▪ The SHS kit shall present the full-battery run time of the 
refrigerator when powered by the kit’s battery in the absence of 
any other loads

▪ Runtimes will be evaluated using an adaptation of the “Energy 
Service Calculations” from IEC TS 62257-9-5, the test methods 
for SHS kits
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Performance requirements
▪ All refrigerators shall maintain a temperature ≤12°C @ 43°C ambient

▪ All freezers shall maintain a temperature ≤0°C @ 43°C ambient 

▪ Pull-down time shall be less than 8 h (with 15% tolerance → 9.2 h)

▪ Minimum Energy Performance Standards (MEPS) will 
apply to refrigerators tested as “standalone” appliances 
only 
▪ Refrigerators that are only certified with SHS kits are 

exempt from the MEPS requirement as the SHS kit is 
presumably sized to meet the energy requirements of 
the refrigerator
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Health and Safety

▪ AC-DC power supplies must meet safety standards (if applicable)

▪ Lead (except in batteries), mercury, cadmium, hexavalent chromium, PBBs, 
and PBDEs may not be included

▪ Flammable refrigerants shall be marked and include relevant warnings

▪ All refrigerants & foam blowing agents must meet environmental regulations

▪ Refrigerators must meet the requirements of IEC 60335-1 and one of the 
following:
▪ IEC 60335-2-24, 
▪ IEC 60335-2-75, or 
▪ IEC 60335-2-89

https://webstore.iec.ch/publication/61880
https://webstore.iec.ch/publication/67636
https://webstore.iec.ch/publication/64005
https://webstore.iec.ch/publication/62243
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Quality and Durability
All refrigerators must:

▪ Receive a rating of Good or Fair on the packaging, user safety, 
design and durability, maintenance and repairability and 
environmental impact considerations sections of the Global 
LEAP quality assessment

▪ Meet the requirements of IEC 60335-1 and one of the following:
▪ IEC 60335-2-24, 
▪ IEC 60335-2-75, or 
▪ IEC 60335-2-89
(These cover both safety aspects and quality and durability)

https://webstore.iec.ch/publication/61880
https://webstore.iec.ch/publication/67636
https://webstore.iec.ch/publication/64005
https://webstore.iec.ch/publication/62243
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Consumer Information
All refrigerators must: 

▪ Be covered by a 2-year warranty

▪ Be labeled with the date of manufacture (or a serial number with a 
traceable date)

▪ Include a user manual covering installation, use, and maintenance

▪ Include instructions on how to connect the 
refrigerator, if included with an SHS kit. [Note, 
only certain connector types are permitted as 
described in IEC TS 62257-9-8, the standards 
for SHS kits.] 



1919

Overview of testing & 
certification process
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There are two main pathways 
for refrigerator certification

SHS kit or product family with refrigerator

Once certified

• Refrigerator listed on solar 
energy kit database with its 
certified SHS kit

• Refrigerator information 
included on Spec Sheet or 
Book

Standalone refrigerator

Once certified

• Refrigerator listed on 
refrigerator database

• Refrigerator has a QV 
label



21

Click to edit master text styles

Click to edit master text styles

Click to edit master text styles

Click to edit master text styles

Click to edit master text styles

Refrigerator and SHS certification process

• Submit refrigerator 
product info

• Sign VeraSol 
agreement and 
agreement with 
refrigerator test lab

Random 
sampling 
according to 
VeraSol’s
Sampling Policy

Random 
sampling of 2 
refrigerators 
from a 
minimum stock 
of 20

• Submit SHS 
product info

• Sign VeraSol 
agreement and 
agreement with 
SHS test lab

Conducted to 
Global LEAP Test 
Method and 
evaluated to 
VeraSol 
refrigerator 
standards

Conducted to 
IEC TS 62257-9-
5 and evaluated 
to IEC TS 62257-
9-8

Receive 
evaluation 
results and any 
corrective 
measures 
needed for 
certification

Listed on 
VeraSol 
refrigerator 
database

Listed on 
VeraSol 
database for 
solar energy kits, 
optional listing 
on refrigerator 
database

https://storage.googleapis.com/verasol-assets/Global-LEAP-Awards-Refrigerator-Test-Method-Version-3-July-2021.pdf
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Database listing

Refrigerators will be listed on VeraSol’s product 
database for standalone refrigerators, the solar energy 
kit database as a part of a SHS kit or family, or both

Standalone refrigerator SHS kit or family with refrigerator Both
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FAQ

▪ What if I already tested my refrigerator with VeraSol? Can 
I get it certified?
▪ Potentially. For an additional fee, VeraSol can evaluate the existing 

results towards the standards. Additional testing may be required

▪ What are the costs?
▪ Companies will pay a VeraSol certification fee, which covers 

product sampling, test results review, and maintenance of the 
database listing. Companies are also responsible for providing the 
product samples, shipping, and the test lab fee

▪ How long is the certification valid for?
▪ The certification is valid for two years. To recertify a refrigerator, 

manufacturers must sign a renewal agreement with VeraSol and 
submit documentation confirming that no changes have been 
made to the product since the prior testing 
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Energy service calculation

• W h a t  i s  e n e r g y  s e r v i c e  c a l c u l a t i o n ( E S C ) ?

• W h a t  a r e  t h e  c h a n g e s  t o  E S C  f o r  S H S  k i t s  
w i t h  a  r e f r i g e r a t o r ?
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ESC overview

Energy
service

calculations

Run time and 
daily energy for

Individual use

Example usage 
profile

Advertised 
combinations

ESC is a model that estimates run time and energy service based on test results and assumptions.

Daily solar 
energy

Run time parameters
• Advertised (“rated”)
• Example use profile
Assumptions
• User behavior
• Default power values

Test results including
• Battery capacity/efficiency
• Port efficiencies
• Appliance power consumption
• Self-consumption (“standby 

loss”)
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ESC results

The run time and daily energy values on the VeraSol spec sheet are from the ESC.
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Inside the black box
Multiple scenarios:
• Advertised
• Standardized 

“example”
Assumed 
ratios

Measured 
efficiency vs. 
load

Measured 
efficiency

Measured or 
assumed 
power

Assumed
battery capacity
and efficiency
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Changes for refrigerators

General principles and assumptions

▪ The run time of a refrigerator is the duration when it is actively 
maintaining its temperature.

▪ A refrigerator is assumed to be a constant-power load (the compressor) 
that cycles on and off.

▪ The duty cycle and compressor power are assumed to be constant 
throughout the day.

▪ Minimum solar run time for refrigerators: 24 hours
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Changes for refrigerators

Topic Without refrigerators With refrigerators

Energy allocation Energy is allocated 
proportionally

Energy is allocated to 
refrigerators first

Standby loss (self-
consumption)

Estimate assumes 15 hours 
of self-consumption

Estimate assumes self-
consumption equal to 
refrigerator run time

standby loss: power consumed by the product when all appliances are turned off
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Energy allocation
without refrigerators

LED bulbs:
12 W,
4 h,

48 Wh

TV: 
18 W,  2 h, 36 Wh

LED tube light:
6 W,
4 h,

24 Wh

Advertised/example use: 108 Wh

LED bulbs:
12 W,
3 h,

36 Wh

TV: 
18 W,  1.5 h, 27 Wh

LED tube light:
6 W,
3 h,

18 Wh

Measured available energy: 81 Wh
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Energy allocation
with refrigerators

LED bulbs:
12 W,
4 h,

48 Wh

TV: 
18 W,  2 h, 36 Wh

LED tube light:
6 W,
4 h,

24 Wh

Advertised/example use: 208 Wh

LED bulbs:
12 W, 2 h, 24 Wh

TV: 18 W,  1 h, 18 Wh

LED tube light:
6 W, 2 h, 12 Wh

Measured available energy: 154 Wh

Refrigerator: 
24 h, 100 Wh

Refrigerator: 
24 h, 100 Wh
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Impacts of changes

▪ Energy allocation
▪ Refrigerator run time will equal the advertised/example value if the product can support it

▪ Run time for other appliances will be reduced by the refrigerator, more than if proportional 
allocation was used

▪ Standby loss
▪ Run time and energy service will be reduced, especially for products with high self-

consumption.

▪ The effect will be minor unless the refrigerator run time is long or the self-consumption is 
high.

▪ Results should more accurately reflect actual performance when a refrigerator is used.
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Questions to audience

1. Should we include a global warming potential (GWP) limit for refrigerants 
and foam blowing agents to encourage climate-friendly refrigerants? 

2. Currently, the Minimum Energy Performance Standards (MEPS) only apply to 
standalone refrigerators. Should they also be required for refrigerators sold 
with an SHS kit?

3. For refrigerators included with SHS kits or SHS kit families, it is required that the 
"solar run time of the refrigerator in any advertised combination shall be at 
least 24 hours." Is this 24 hour solar run time requirement appropriate?
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Provide review & feedback

Access the draft VeraSol policy: 

• Via VeraSol.org/publications
• Scan this QR code with your phone

Submit your comments and feedback

• Via feedback form
• Submit by 10 PM ET on April 13, 2022

https://verasol.org/publications/draft-policy-requirements-for-verasol-certification-of-refrigerators
https://forms.zohopublic.com/business1257/form/RequirementsforVeraSolCertificationofRefrigerators/formperma/hYN_fjtbvz8qq9nwBagKBgmhoct7KGxb1HZhV8vuytI
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Connect Initiative

▪ Draft Connector Technical Guidelines are also 
ready for review!

▪ If you are interested to review and provide 
feedback, please visit: gogla.org/resources/the-
connect-initiative

The Universal Family of Connectors for 12V SHS Kits will support power 
delivery and communications for lights, phone charging and appliances.

https://www.gogla.org/resources/the-connect-initiative
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Contact Us

EMAIL

info@verasol.org

testing@verasol.org

NEWSLETTER

Monthly newsletter and 

database updates

SOCIAL MEDIA

Twitter

LinkedIn

mailto:info@verasol.org
mailto:testing@verasol.org
https://zc.vg/3CTHK
https://twitter.com/Verasol_QA
https://www.linkedin.com/company/verasol-quality-assurance
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Appendix
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Proposed MEPS

Annual Energy Consumption (AEC) ≤ Maximum Annual Energy Consumption (AECmax), where:

AEC = EC32 × (365/1000) kWh/year, where EC32 is the daily energy consumption at 32°C ambient

AECmax =

where:
AR is an allowance for refrigerators with a value of 66 kWh/year
ARF is an allowance for refrigerator-freezers with a value of 225 kWh/year
AF is an allowance for freezers with a value of 133 kWh/year, and

AV is Adjusted Volume, which accounts for the actual compartment temperature

Reference Temperature Product Category AECmax (kWh/year)

32°C
Refrigerators 0.134×AV+84+AR
Refrigerator-Freezers 0.188×AV+137+ARF
Freezers 0.175×AV+161+AF

MEPS from Model Regulation Guidelines for Energy-Efficient and Climate-friendly Commercial Refrigeration Equipment published by United for Efficiency (U4E), 
though an additional allowance has been added to increase the suggested minimum energy

https://united4efficiency.org/resources/model-regulation-guidelines-for-energy-efficient-and-climate-friendly-commercial-refrigeration-equipment/
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Standby loss
without refrigerators

LED bulbs: 7 h

Standby loss: 15 h

Combination 1
LED bulbs: 4 h

TV

Standby loss: 15 h

TV: 0.5 h day 1.5 h night

Combination 2
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Standby loss
with refrigerators

LED bulbs: 4 h

Standby loss: 17 h

Refrigerator: 24 h

TVTV: 0.5 h day 1.5 h night

Combination 2 (without refrigerator) LED bulbs: 4 h

Standby loss: 15 h

TVTV: 0.5 h day
1.5 h
night

Combination 1 (with refrigerator)


