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Ministry ol New & Renewable Energy (Standards & Quality Control Division)

The guidelines are issued to facilitate test labs/manufacturers in fqmation ol series
of products for approval of product family including change in design, materials, etc.
for the testing of Solar lnverters in the test labs lor compulsory registration with BIS
for implementation ol the Solar Systems. Devices, and Components Goods Order,
2025. These guidelines are applicable lor SPV base d Off Grid , Grid-Tied and
Hybrid lnverters. The following series guidelines will be followed for conducting
tests on Solar lnverlers as per standards included in the said order by the test labs.

1. Definition of Product Family

A product family can be defined by the maximum conliguration of components/sub-
assemblies plus a description ol howthe models are constructed from the maximum
configuration using these component and sub-assemblies. All models which are
included in the family typically have same Hardware and same Firmware essential
to ensure conlormity with applicable requirements.

2. Process ol Testing and Certification

The manufacturer shall submit a declaration specifying the series ol their product
at the time ol submitting samples of a particular series to the test laboratory.

For registration purposes, from the enlire range of models intended to be covered
under a series, the highest-rated model shall be tested to represent the entire
product lamily for the following standards:

lS 16221 Part4 2015
lS 16169: 2019

However. for the lollowing standards

lS/lEC 61683: 1999
lS 17980: 2022 llEC62891:2020

each individual model musl be tested separately, as the efficiency varies from
model to model.

The laboratory shall charge testing fees only for the highest-rated rnverter model
under lS 16221 (Paft 2):2015 and lS 16169: 2019. A single test report may then
be issued for all lower wattage models in that series, covered under the same
family. For lS/lEC 61683: 1999 and lS 17980: 2022 I tEC 62891 : 2020, modet-wise
testing fees shall be applicable, and individual test reports will be issued
accordingly.

Guidelines for series approval ot Solar PV lnverters lor conducting testing in
test Labs lor implemenlation ol Solar Systems, Devices, and Componenls
Goods Order, 2025.



The product label ol each model in the series shall be included in lhe test report. lf
there is any change in the construction, materials, or components within the
product family, the updated product shall be submitted to the test laboratory for
fresh testing. The lirmware/software may have different limit settings according to
the model's rating within a series; however, the overall lirmware functionality must
remain consistent across all models in that series.
2.1 Series Guidelines

The series guidelines are base d on the lollowing design and construction
considerations:

i. Both Hardware and Firmware are the same as declared by the
lnverter Manufacturer. The Firmware can have different limi t settings as per the

model rating in the series.
ii. Products having dfferent Hardware Architecture and Firmware functionality
shall
be tested separately. Within the Family the components with different ratings
(Power/current) canbe allowed provided the lnverterwithmax rated component
(such as EMC filters, Capacitors, Transformers. lnductors, IGBT/Mosfets, btc.) is
tested.
iii. All the models under one family shall have same rated lnpuUOulput voltage,
Same
frequency and No. ol Phases at output, Same PCB design and layout, same power
stage topology, same insulation class (low or high lrequency transformer or
transformer less), same control algorithm/firmware, Same cabinet design and class
of construction. lf h e cabinet design architecture is changing between various
models in the family (keeping the same lnternal Hardware like PCB layout between
various models in the family), then all the dfferent cabinet designs are to be tested
or verified br lngress Protection by either testing it at NABL appoved laboratories
or test reports shall be submined from ISO/IEC 17025llLAC accredited laboratories.
iv. The Maximum rated lnverter wilhin the lamily shall be considered as
the representative test sample for all the models in that family for salety tests.

2.2 Documentation

The following information should also be provided with the samples;

i. Product Datasheet
ii. Complete Bill of Mderials list with components.
iii. IEC or any other equivalent internationalstandards, where IEC is not
available. safetv certifi'cates tor britical components.
iv. SchematicsiSingle Line diagram with working principle v. Enclosure
ooeninos/drawinos
vi . f,C g wirind diagram/layouts with voltage markings and components layout
diaorams on the PCB.-
vii. - Actual PCB boards (Onlv PCBs without components) for spacing
measurements viii. 1 sel of additional PCB boards with components lor he
destructive safetv tests
ix. User Ma'nual/lnstruction/Operation Manual x. Any internal test reports.
xi. Accessories like mounting & grounding hardware , spare cabl e with
conneclors one end open
xii. Firmware Details like Version Name.

The Test laboratory should not accept the lnverters for testing without above detail.



However. in case the samples have aheady been submitted to Test Lab or are in
the process ol submission, the concerned manulacturers will be required to submit
an undertaking tor compliance of the instructions contained in these guidelines to
BIS for granting registration. The testing sequence and fre pass criterion should be
strictly followed in accordance with the test standards. These guidelines will come
into force lrom the date of MNRE notification.

Note: Confidentiality ol lhe documents submined shall be maintained by the
concerned test laboratory.

2.3 Marking:

All the lnverters should contain the lollowing clear and indelible Marking
Label & Warning Label as per 1S1622.1 Part ll, clause 5.

The equipment shall, as a minimum, be permanently marked with:

a. The name or trade mark ol the manufacturer or supplier;
b. A model number, name or olher means to identify the equipment,
c. A serial number, code or other marking allowing identification of manulacturing

location and the manufacturing batch or datewithin a three-month time period.
d. lnput voltage, type of voltage (a.c. or d.c.), frequency, and maximum continuous
current
e. for each input.
f. Output voltage, type of voltage (a.c. or d.c.), frequency. maximum
conlinuous current. and
q. lor a.c. outputs, either the power or power factor for each output h. The lngress
Protection (lP) rating

Marking shall be located adjacent to each fuse or fuse holder, or on the fuse holder,
or in another location provided that it is obvious to which fuse the marking applies,
giving the fuse current rating and voltage rating lor fuse s that may be changed at
the installed site.

2.4 Guidelines for Ouantitative Selection ol Samples

lS 16221 (Part 2):2015/lEC 62109-2:2011 Salety ol Power Converters lor use in
Photovoltaic
Powe r Syste m s Part 2 (Particular Requirements for lnverters) and lS
1 6169:2014/lEC
621 l6:2008 Test Procedure of lslanding Prevention Measures for Utility -
lnterconnected
Photovoltaic lnverters

Two samples inthe family should be submitted (2 no Max rated model) tor testing
where
1no Maximum rated model will underqo testino. The inverters shall have been
manulactured from specified materials'and coriponents in accordance with tte
relevant drawings and process sheets and have been subiected to the
manufacturer's normal quality control and production acceDtance o/ocedures. The
rnverters shall be complete in every detail and shall be accoinoanied bv fre
m?nulacluler s handlin g . mounting - 

and connection instructions. ' includin( he
maxrmum permtsstble system voltage.



All the applicable tests referred in the relevanl standards will be carried out. ln the
case of lS16221Pan 2, tlre tests relerred in he said standard includino 1S16221
Part 1 will be carried out. The detailed testing will be carried out as per pirocedures
and ouidelines oiven in the above mentioned standards. 1S161 69 is noi aodicable
tor th-e Standalo;e/Otf qrid lnverters and hence lS'16169 shall not be tested for tre
Standalone/Off grid inve-rters. The sequence ol testing is given in Annexure l.

Note: Most of the tests concerning salety of solar powe r converters referred
in lS
16221(Pafl 2):2015 are to be done as per lS 6221(Part 1) :2016.Dueto the
lnverter safety testin g complications or for the components understanding,
the lab shall carry out tests after having conversation with the manuracturer
or Manufacturer to be present inverifying the test setup prior to testing for
the critical tests as given in t&le in Annexurell.

2.6 Pass criteria
Pass criteria br Solar lnverters should be as per lS 16169 and lS 1622 1 Part ll,
wherever applicable.

2.7 Brands

All brands with resoective model numbers should be listed in th e test repon. Test
samoles of all branils are not required to be submitted. However, product labels for
reso'ective brands must be ohced in the test repo(. Lab may also include slatement
about coveraoe of this brand and respective rhodel numbdrs to be covered based
on the reor;sentative mod e I tested and the declaration submilted by he
manufacturer abou t multiple brands and respeclive model numbers. The products
manulactured in two diffeient locations shall be tested separately.

Please refer to "Process for Registration" under Registration Scheme available at

BIS
website www.crsbis.in.

2.5 Retesting guidelines tor any test lailures:

lf any test lails in sequence 1, then a new sample is to be submitted by fre
manulacturer and only th e tests in th e sequence 1 will be repeated after
componenls & conslruction review and lS 16169.

Similarly, il any test fails in sequence 2, then a new sample is to be submitted by lhe
manulacturer and only th e tests in th e sequence 2 will be repeated after the
componenls
& construction review. lS16169can be omitted lor a failure insequence 2 unless
the critical
inlernal components are not changed.

ln both the above case (lailures in seouence 1 or 2). reoetition for 1S16169 testino
shall only be done on 3 Balance d cbnditions and ariy 2 lmbalance conditionsl
Appropnate retesting fee will be charge by test lds for all those repeat tests. The
retesting sequence should start lrom beginning in order to document lh e changes
made in-the components & construction 5nd to"ensure the compliance lor lS 16169
is not disturbed.
A tota lol only one lailure is permitted in each testing sequence and a second
lailure in that particular sequence will be considered as a total failure.



Testing/Documentation Sequence :
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7.3.9 Protection against

shock
hazard due to stored
energy

To tap out point across the total bus
capacitors and connect oscilloscope

9.2.2 Limited power source
tests

To overload the auxiliary, Gate drive/
control power supplies with loads to check the
maximum VA poruer

t.3.2 vollage Iest (0telectnc
strength test)

I o remove some components liKe Movs, )uY
capacitors or branch circuits which is connected
across the ground

4.4.4.6 Backleed current test
for equipment with
more than one source
of supply

lo put current probes aner the IJU fuses tn the
input side and belore the contactor/relay in the AC
output side of the inverter.

4.6 Backfeed voltage
protection

To tap out point to connect voltage probes
after fie DC fuses in the input side and
before the contaclor/relay in the AC output side of
the inverter.

4.3.2.1 Maximum
temperatures
- General

I o put lhermocouples rn tne all the cntrcal
components without damaging he inverter
tunctronrng

lo open or shon the cntrcal components whrch rs
identified as its lailure mav lead to shock or Fire
hazard.
Example: DC bus capacitor short, IGBT D-S
short ( C-E), IGBT G-D short ( GE), IGBT open
gate ( Disable the IGBT by shorting the G -E).

output current measurement (open any one
phase), output voltage
measurement (open any one phase), control
circuit lalure (remove power lrom control circuit)

4.4.4
Method 1

Srnole Fault
con6itions to be
applied


