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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RECOMMENDATIONS FOR SMALL RENEWABLE ENERGY AND
HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 9-5: Integrated system —
Selection of portable PV lanterns for rural electrification projects

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f rising
all national electrotechnical committees (IEC National Commlttees) The bmote
infernational co-operation on all questions concerning standardization in the e s. To
th|s end and in addition to other activities, IEC publishes International tions,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides “IEC
Pdblication(s)”). Their preparation is entrusted to technical committees; a ested
in| the subject dealt with may participate in this preparatory wqg non-
gqvernmental organizations liaising with the IEC also part|0|pate i osely
with the International Organization for Standardization (ISO)AT ined by
adreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matiers € y&§ possible, an interngtional
cqnsensus of opinion on the relevant subjects since echrli vittee has representation frgm all
inferested IEC National Committees

3) IE|IC Publications have the form of recom ernational use/ and are accepted by IEC Ndgtional
Committees in that sense. While all reasonable effqrt o-ensdre that the technical content qf IEC
Piblications is accurate, IEC cannot be the way in which they are used or fofr any
m|sinterpretation by any end user.

4) In|order to promote internatispal uniformit icptions
transparently to the maxi jence
bgtween any IEC Publication correspending nationalor regional publication shall be clearly indicated in
the latter.

5) IE|C provides no r any
eduipment declﬁ?

6) Al users should € re

7) N¢ liability shall atta its' difesiors, employees servants or agents |nc|ud|ng individual experts and
members of its t gge or
other damage_of \any \pa ) and
expenses agrising_ oyt O r IEC
Pdblication

8) Aftention isd ipns is
inflispensable

9) Attention is dkawn to the possibility that some of the elements of this IEC Publication may be the subjgect of
pgtent rights. | ot be held responsible for identifying any or all such patent rights.

The |main) task of IEC technical committees is to prepare International Standard$. In

excelptional circumstances, a technical committee may propose the publication of a techpical

specification when

e the required support cannot be obtained for the publication of an International Standard,

d

espite repeated efforts, or

e the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide

whet

her they can be transformed into International Standards.

IEC 62257-9-5, which is a technical specification, has been prepared by IEC tech
committee 82: Solar photovoltaic energy systems.

nical
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This part of IEC 62257 is based on IEC/PAS 62111 (1999); it cancels and replaces the
relevant parts of IEC/PAS 62111.

This part of IEC 62257 is to be used in conjunction with the IEC 62257 series.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
82/462A/DTS 82/477/RVC

Full jnformation on the voting for the approval of this technical specificatio n bedound in

the report on voting indicated in the above table.

This|publication has been drafted in accordance with the ISO/IEC DA

A lis $small
rene IEC
webgite.
The until
.ch" in
the d
et
* reconfirmed,
* withdrawn,
e
e 4
idates

ding
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INTRODUCTION

The IEC 62257 series intends to provide to different players involved in rural electrification

projects (such as project implementers, project contractors, project supervisors,

installers,

etc.) documents for the setting up of renewable energy and hybrid systems with a.c. nominal
voltage below 500 V, d.c. nominal voltage below 750 V and nominal power below 100 kVA.

These documents are recommendations:

e to choose the right system for the right place,

e td

e to
Theg

docu
deal

Furth

This
corrg
possii
reley

The
and
matd
lantg

design the system,

operate and maintain the system.

ments try to promote the use of renewable energies in rur
with clean mechanisms developments at this time (CO,

der to help project develd
oducts (PV portable lanterns), ab

9,

"ic to

] The
not
btc.).

barts
5t as
ents,

pers
le to

they have in charge, portabl¢ PV

and
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RECOMMENDATIONS FOR SMALL RENEWABLE ENERGY AND
HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 9-5: Integrated system —
Selection of portable PV lanterns for rural electrification projects

1 Scope

This| Technical Specification applies to portable solar photovoltaic lanterns™(portable PV
lantgrn). This specification is independent of the technology used to prgvide the light:

The r to
disc%iminate easily the most appropriate product within sonie diffe 9 and

cho the
electrifi

The
com
as th

b be
well

This

2 |

The
For q
of thp

hent.
ition

IEC b
extef

ainst

3.1
illuminance (of an elementary surface) (symbol E)
therI,Lminous flux received by an elementary surface divided by the area of this surface.

[IEV 723-08-30]

NOTE In the Sl system of units illuminance is expressed in lux (Ix) or lumens per square metre (Im/m?).

1 lux is the illuminance produced on a surface of 1 square metre by a luminous flux of 1 lumen uniformly distributed
over that surface.
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3.2

capacity (of a cell or a battery)

quantity of electricity (electric charge), usually expressed in amperes-hour (Ah), which a fully
charged battery can deliver under specified conditions

3.3
light application
light produced by the lantern to allow a given activity

NOTE Examples of categories of applications of the light are given in 5.1.

3.4
life (of a lamp)
the tptal time for which a lamp has been operated before it becomes uséle ¢considered

to bg so according to specified criteria

NOTH Lamp life is usually expressed in hours.

[IEV[845-07-61]

3.5
life test

test |n which lamps are operated under specified
of life and during which photometric z ;
interpals

s/fof axspecified time or to thg end
ay be made at spegified

[IEV[845-07-62]

3.6
servjce life (of a battery)

the period of useful life ed conditions

3.7

light output ratig 2 i inaire efficiency (USA)

ratio| of the total f inaire, measured under specified practical conditions with its
own [lamps § ent) he sum of the individual luminous fluxes of the same lamps
when operate e luminaire with the same equipment, under specified conditions]

ass,

[821-02-38]

3.9
lighting performance
ability of a product to provide the right illuminance for a given application
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3.10
illuminance meter
instrument for measuring illuminance

[IEV 845-05-16]

3.1

GS

general specification of the electrification project (see definition in IEC/TS 62257-3, 3.1)

3.12l

IP degree

degrge of protection provided by enclosures for electrical equipment aga exetration by
foreign bodies and dust/water.

3.13

IK code

degree of protection provided by enclosures for elec against external
mechanical impacts

3.14

portable

capdble to be carried by one person

NOTH The term “portable” implies often the additiQ carried.

[IEV|151-16-47]

3.15

luminaire

appdratus which djstributes, ¥ilte . s the light transmitted from one or more lamps
and |which incl @ ) ' mselves, all the parts necessary for fixing| and
protacting the lamgs = c ary, circuit auxiliaries together with the meanpg for
connecting them tg i ]

[IEV|845-10-0

4 Sy

A P\{ portable la

e g casing (including in most cases a luminaire);

° PY-sotree (;lltcylatcd, auppUItcd b_y Of uuulp:ctc=y acpalatc fromthe uaailly),

e one or several light sources: Compact Fluoescent Lamp (CFL), leds;

e a battery;

e a power manager (battery charge and discharge controller);

e one or several light control/selection switches;

e cables and connectors (when PV source is separate from the casing);

e status indication device (optional).

NOTE |If the light is provided by means of CFL, the latter could be tested according to IEC 62257-12-1 if

necessary.
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5 Model pre-selection

5.1

Specification of a model

51.1 Service to be provided

The project implementer shall define within the GS the required minimum level of illuminance,
the minimum daily duration of lighting service and the lifetime.

The project implementer shall define within the GS the required minimum level of illuminance
measured as defined in Annex A, the minimum daily duration of lighting service and the
minimum expected lifetime of the lamp and the ballast.

Thre

Appli

exa
accu

App
(indg

this application.

Appli

> 20

NOTH

NOTH

in relati

expla

NOTH
on thg

NOTH

the d¢si

The

or or outdoor), etc.; i

ned in Annex A.

3 Caution:
system:

Technicahréquirements

project implementer shall also define the IP degree and IK code of the expected prog

e lantern applications with different required illuminance could be g6

ication 1 (A1): accurate activities such as reading, sewing (for
ple, illuminance > 200 Ix could be considered as a i for
rate activities on a table).

ication 2 (A2): common household activities s : S s,/feeding animals,

kasic performance for

Ance

vary
es as

hation

hbove

ant on

ucts.

Tabl

c T gives some values thatcoutdbe considered as a nimmimuarnT.

Table 1 — Suggested minimum values for IP and IK

Protection degree Minimum suggested value
P 33
IK 8

5.1.3 Operating conditions

The project implementer shall also define the operating conditions to which the portable PV

lante

rn can be subjected. Examples of such conditions are given in Table 2.
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Table 2 — Climatic conditions (example)

Nominal operating range Storage - Transport
Temperature —-10 to +50 °C —40 to +80 °C
Humidity at 28 °C 5 % to 95 %
IAtmospheric pressure 860 hPato 1 060 hPa

NOTE In certain areas where low temperatures are usual (-40 °C for example) or high temperatures are
excessive, it is recommended to keep the lamp protected from extreme temperature; technology of batteries has to

be chosen in relation to the climatic condition. Control devices should be also considered.

5.2 | Pre-selection process
5.2.1 Elements of the GS to be provided to potential suppliers

The project implementer shall check the locally available solar irradig

This|information as well as the requirements defined in
suppliers in order to receive proposals for relevant products

5.2.2 Answers to be provided by potential sup

A tet¢hnical sheet shall be provided by the supp
product to match the requirements defi i

A uskr’s manual shall also be provided j

e o
n =
S o
C_
Q o
o 3
> 5
[
I—P:
o ©
=}
C
U,m
o T
_ @
= g
o
@
—h
=
w
~—
c
w
@

ounting the solar
harging insgi‘;&o
aintenance

5.3 Pre-selectio

The |perfor
requjred b

The followin

ighting service~chdaracteristics as given by the manufacturer;

°
Q

verallldimensions and weights (for adaptability to the user);

ntial

Df its

nces

tability
L

° 44 + A kh 4 Y H LE. 2| +h [l
aucly lypc dairnmu uitdrdauliTriiouivo \IUI OUGPLGUIIILY 1 1

] NH A
v uare rovdal \JUIIUILIUIIO},
e lamp type and characteristics (for potential local replacement);
e PV module characteristics (to assess the easiness of installation and use);
e product architecture (PV module integrated or not in the lantern);

e additional features.

A short list of products potentially able to match the requirements of the GS shall be

addressed.
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6 Comparative tests

6.1

General

After the pre-selection process, samples of products of the short list shall be processed
through comparative technical tests.

6.2

Performance requirements

For the three applications mentioned in 5.1.1, pre-selected models shall be compared through
performances in accordance with the requirements of the GS, including as a minimum:

a)

- =

As tle customer will not accept a delay of one month or two to ge

PV I
the f

Addi
prov

NOTH

d
c) 4
6.3

The

oper
They

luminance associated with a daily service duration (example: 100 Ix during 3 contin

ours) = lighting service;

ntern (100 h stabilization), the lamp provided with the PV lante
Ll illuminance £ 20 % as early as the first utilization.

lionally, every time the customer switches on the PV
ded within 2 min maximum.

Lous

f the
vide

5t be

unny

nt of
ans.
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Table 3 — Testing programme

Initial aspect Lighting service test Durability test
inspection
Storability test Final aspect
inspection
Test 1 Test 2 Test 3 Test 4 Test 5 Test 1
phase 1 phase 2
Visuat —For products— | For products | For progucts | For progucts
inspection of which have which have which have which hav which have
all passed test 1: | passed test 2: | passed test 3: | passed test 4: sedhtest|5:
reselected . . . I~ .
H products Test of ability | Test of ability | Test of ability | Test o b|I|ty< visug|l
to provide the to repeat the to repeat the | to prdvidenthe ion
required required required requir
service at service for service on the | /service after
least one time | several days expected long~ayt
lifetime s vicg\pe io
Subclause Subclause Subclause Subcl \Sx\bcl L}e\/ Subclause
6.3.2.2 6.3.3 6.3.4 73.5 6.3. 6.3.2.3
N @s
The proposed tests shall be performeq in accqrdance with'thesejgdence shown on Figure|1

Thede tests are not product certificatiop

amples of different lantern models shall be
and

As t
testgd in the same conditigns a8
the 4 3
sunrly season.

test conditiog

the manufactufe
e for modul

The
with
angl|

practical to the utilization conditions (in accordpnce
); it is particularly important to ensure the right tilt
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Avoided Avoided Avoided

products products products
Test 1 Test 2 Test 4 Test 5
Phase 1

Yes
Visual llluminance “one shot” llluminance “every day” lluminance | £ Storability test long period”
inspection test performance recovery test performance durability test [ (option 1) ¥ performance
3 days OK? 6 days OK? 3months | ¢ 3months i oK?

N T\

Visual
inspection

Mokt appropriate
products

IEC 1087/07

Two

test options

Option 2: test 5 is performed in pardliel
with test 4

Advar Shorter whole test duration (~3 months

The storability test is more representatiye of
the actual process of project
implementation.

Disad 6 samples per model are necessary

6.3.1

To performithe test the equipment needed is:

e g time measurement device (clock/watch);

e a testing device as proposed in Annex A;

e an illuminance meter.

All the lanterns shall be tested with the same model of testing device.
6.3.2 Test 1: Visual inspection

6.3.2.1 General

The purpose of this test is to assess the evolution/degradation of the conditions of the
different parts of the product during the test period, especially casings, lamps and modules.
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It is intended to record as much information as possible concerning each sample to be tested

(see a proposed data sheet in Annex B).

6.3.2.2 Phase 1: Initial visual inspection

6.3.2.2.1 General

The initial inspection is intended to record all necessary details of each sample of each pre-
selected model and identify the sample for the duration of all tests. It will also determine that
the sample has been supplied with all necessary items and components required for the test.

6.3.2.2.2 Phase 1 sampling

Three samples of each model are required for the whole comparative te

Once¢ each sample is uniquely identified, a test item number shall be
data|sheets and records to avoid confusing sample results. It/is_r
should be photographed in such a way that all major accessible
may hecessitate multiple photographs of each sample.

6.3.2.2.3 Phase 1 operation
The following list (non-comprehensive) gives exa

e 4dll the necessary hardware;
e user documentation detailing usage a
¢ name of the manufacturer/supplier;

e type or model number;

e slerial or batch number;

ate of man
hysical conditio

6.3.2.2.4

Pass criteri@

—

° nere shdllbe

}sual evidence of a major defect;

e and the'sample is complete.

Fail kcriteria

For one or more samples

e there is evidence of a major defect;

e or the sample is determined to be not complete.

n all
unit

.| This

It is up to the project implementer to determine whether he will accept a certain model if one
or more samples have failed this initial visual inspection. The implication of not accepting a
sample is that the whole test schedule will need to be delayed while waiting for new sample(s)

of the given failed models


https://iecnorm.com/api/?name=52ba0489af691a85a87af5d957567820

-16 - TS 62257-9-5 © IEC:2007(E)

6.3.2.3 Phase 2: Final visual inspection

6.3.2.3.1 General

The final inspection will be used to determine any physical degradation and the durability of
the product over the period of testing.

6.3.2.3.2 Phase 2 sampling

All the tested samples at the end of test 5.

6.3.2.3.3 Phase 2 operation

The final inspection will utilize the records of the initial inspection to deter
of dggradation of the accessible components.

ine any evidence

The |ist below contains examples of defects that may occur:

e corrosion of any part of the component, inside or outside;

e dust, water or fungus intrusion into the electrically active/intekjor Qf

This
due

6.3.2.3.4 Phase 2
Pass criteria <>

For all samples:

fects

—

e there of a

S

Fail criteria

For one’or more samples:

e there is evidence of a major defect;

e or additional deterioration which could affect the functionality of the sample has occurred.
6.3.3 Test 2: Ability to provide “on one shot” the required lighting service
6.3.3.1 General

The purpose of this test is to check the ability of the different lanterns to perform one time,
for a given lighting application, the illuminance and the service duration required for this
application in the GS of the electrification project.

6.3.3.2 Test 2 sampling

Three samples of each model of lantern are required.
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6.3.3.3 Test 2 operation

Test 2 shall be performed according to the 3 days sequence A described in 6.4.1.
A model of a data record sheet is proposed in Annex C.

6.3.3.4 Test 2 results

Compare the initial and final recorded values of illuminance and service duration with the
requirements of the GS.

Pasj criteria: service duration is OK and the illuminance performance at the end of thqg test
should be within + 20 % of the performance required by the GS of the projgct.

The

All th

Fail 5 not

mee

If no two

optia

e ( able
t

or

LA

6.3.4

6.3.4.

The bst 2

to prn veral

days 5hort

time

Test Il be

avoigled.

6.3.4.2 Test 3 sampling

All the.test 2 accepted models will go to test 3 in the configuration as they are at the end of
test 2, especially without any additional charge

6.3.4.3 Test 3 operation

Test 3 shall be performed according to the 6 days sequence B described in 6.4.2.
See proposed data sheet in Annex D.

6.3.4.4 Test 3 results

Compare the results of steps d, f, h, of the sequence B with the requirements of the GS.
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Pass criteria: the illuminance performance recorded in step h is at least equal to the
performance required by the GS of the project. At least two of the three samples shall match
the requirements. If not, the model shall be avoided.

All the models which pass test 3 shall go to test 4.

Fail criteria: the final illuminance performance recorded in step h does not fit the
requirements. The concerned samples should be avoided.

If none of the tested products match the GS requirements the project implementer has two
optighs:

e select the least worst products by comparison of the illuminance curv rvice
d

* g

6.3.5

6.3.5.1

The 3 to

prov

The

e tp assess the capability of the syste le service (6.4.3, sequenge C);

e {0 evaluate the evolution of the initial p 4.1, sequence A).

6.3.5.

The
test

hd of

6.3.4.

Test
a1
Figu

énce A to reinitialize the samples, then a loop inclyding
a sequence A and performed 3 times as describgd in

N\
Sequence A [ Sequence C

3 days J g l 1 month i

J

From\test

Performed 3 times Y

N\

Sequence A

A

3 days

U

Totest5

IEC 1088/07

Figure 2 — Test 4 sequences
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The initial sequence A is performed according to the operating procedure described in 6.4.1.

Sequence C is performed 3 times according to the operating procedure described in 6.4.3.

The sequence A included in the loop is performed 3 times according to the operating
procedure described in 6.4.1 but the record of the illuminance is not optional and shall be
performed.

Models of data record sheet are proposed in Annex C (sequence A) and Annex E
(sequence C).

6.3.5

Passg criteria: a model is accepted if

All th

If se
durin
sequ

Fail

should be avoided.

If no
optig

°
a0

6.3.4

6.3.4

4 Test 4 results
P

the days of the sequences C.

e samples of each model have to

veral models pass test 4, the proj
g the sequences A and also the g
ences C in order to compare the

ne of the t
ns:

A

The

last
with
ence

pf all

rded
iring

odel

two

able

purpose of this test is to check the ability of a product to recover its lighting perform

ance

after

a long out of service duration.

NOTE This test could be useful if the products are likely to be stored for a long period before being used (custom
procedure for example). If it is not the case, this test should be considered as optional.

6.3.6.2 Test 5 sampling

Samples accepted by test 4 (option 1).

New

samples (3) of each model accepted by test 3 (option 2).

6.3.6.3 Test 5 operation

Test

5 shall be performed according to the sequence D described in 6.4.4.
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A model of the data record sheet is proposed in Annex F.

6.3.6.4

Test 5 results

TS 62257-9-5 © IEC:2007(E)

Pass criteria: service duration is OK and the illuminance performance at the end of the test is
at least equal to the performance required by the GS of the project.

At least two of the three samples shall match the requirements.

If not, the model shall be

avoided.
Fail jodel
should be avoided.
NOTH If none of the models pass the test, the illuminance curves recorded during t} test 4
may ke used by the project implementer to choose the least worst model(s).
6.4 | Tests sequences operating procedures
6.4.1 Sequence A (3 days)
Seqyence A is performed as described in Table 5.
Table 5 — Sequence A operati
Step | Start | Stop | Actions < ( N\ @ K WOMnts
Fo\%lch\s\a}l\QIe t§§ted /
a Ta.1 Ta2 Switch off any i ic the | The expected result is a fully
lantern. charged battery.

Charge the batt Initial charge shall be performegd
with respect of the manufacturer|s
requirements.

If no specific instructions are given
for the initial charge, charge with
the PV panel during 3
consecutive days under the local
<\ daylight conditions.
b| Taz Tas nn\eQ;% PV module or cover the
tegrated module. The discharge phase shall be

Switch 6n a given lighting application. performed the night following thle

< se the lantern continuously under this day charge.

given application. (See Annex B for the

\\ measurement method and
and ;
equipment.)

Measure the illuminance at the end of the

duration required by the GS.

Switch off the lighting application when

the lighting service duration required in

the GS is OK.

NOTE Optionally, the illuminance could

be measured initially at T1 + 2 min and

every 30 min in order to draw the

illuminance curve of the products. These

curves could be used to compare the

products in case that they do not match

the requirements of the GS.
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6.4.2 Sequence B (6 days)

- 21 -

Sequence B is performed as described in Table 6.

Table 6 — Sequence B operating procedure

Step Start | Stop | Actions Comments
For each sample tested:
c Ts.1 Ts.2 Switch off any lighting application. Charge during 1 day, under the
Charge the battery. local daylight conditions.
d Ts.2 Te.3 Disconnect the PV module or cover | The discharge” phase shall \be
the integrated module. performed the Qllowing’ thle
Switch on the same given light | 93y charge
application as tested in test 1.
Discharge continuously under this given
application.
and
Measure the illuminance each 30 min<
Measure the illuminance at the f
the duration required by the GS
Switch off when the daiI
serwce duration reqmre
€ T3+ 1day Te.a Switch off any lightin appl|c tion \\ﬁj?(ge during 2 consecutivle
Charge the battery. ys, under the local daylight
conditions.
f Ts.a Tss Same as step d
g To.5+ 1 day Charge during 3 consecutivie
days, under the local daylight
conditions.
h

6.4.3

Seqy

Scribed in Table 7.
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Table 7 — Sequence C operating procedure

Step Start ‘ Stop ‘ Actions Comments
For each sample tested
i Tc.a Tc.o Switch off any light application. Charge during 1 day, under
the local daylight conditions.
Charge the battery. yiig !
j Tc.o Tcs Disconnect the PV module or cover the
integrated module.
Switch - on the sameo giunn Iighf er_\rr_\lit\afinn as
tested in test 2.
Discharge continuously under this given | S€€ datd
application.
Verify that the lamp is lit at the end of the
daily duration required by the GS.
If the above verification is OK, switch off.
If the above verification is not OK, no ha
the lamp was already shut down, andswit
off. \
k Tca+i1day | Tca Same as step i. ( (7 \>
Perform this chargNischar/gi(cy\‘\I%/imés\{ﬂ kgnth)
N \
6.4.4 Sequence D (3 months)

Sequence D is performed
Table (\
Step | Start N S&Qp TA},‘i}Qs \ | Comments
\)/\&/\ For aeh/sample tested:
To1 2 Switch off gny lighting application of the | Charge with the PV panel during 3
ter consecutive days under the I¢cal
Chaxge the battery. daylight conditions.
m D.2 \ fD_3 Disconnect the PV module or cover
\/ the integrated module. The discharge phase shall | be
Switch on a given lighting application. performed the night following [the
Use the lantern continuously under this day charge.
given application.
and
the duration required by the GS.
Switch off the lighting application when
the lighting service duration required in
the GS is OK.
n Tos Toa Idem step I.
o To.s Tos Store the PV lantern in the conditions as | Storage period: ~3 months.
close as possible of those that will be
used during the supply chain of
equipment for the electrification project.
p To.5 + 3 months Tos Idem step I.
q Tos To.7 Idem step m.
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nstallation

When PV module is separate from the casing, for mechanical stability, a framework shall be
provided by the manufacturer in order to install PV modules.

If the components of the envelope of the lighting system are not designed to withstand the
effects of ultraviolet radiation with no deterioration, the manufacturer shall explicitly indicate
that the system must be protected in a sheltered location during the day time.

8 Operation and maintenance

8.1 | Operating conditions

Wheh PV module is separate from the casing, place the panel out§ le to
the lantern outdoors, but make some form of protective shelter fg

Everly day, charge the PV lantern.

The pproject developer should define in the GS what/the exp and
the gomponents should be to comply with his business in the
contract with the manufacturer to get warranty ab

8.2 | First operation

For the first operation, the manufacture

8.3 | Maintenance

If present, the transluceqnt pa ¢ ntransmitting the light and protecting the Jamp
(glags or synth ject to any failure during the service life of the PV
lantgrn, nor be s ).

All components syc vallast, etc. should be easy to replace without the peed
for a|special tool

The fonly regular equired is to clean the solar panel from time to time using a
soft dam | will require most cleaning if it is mounted permanently at a gmall
(or zero) lantern can also be cleaned if necessary with a soft damp cloth. Never
use abrasive aterla or solvents to clean either the lantern or the solar panel, as they might
damage the plastic_parts and protective seals.
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Annex A
(normative)

Device for illuminance measurement
The test shall be performed in a “completely” dark box, painted mat black inside. Different
configurations shall be used, depending on the position decided to use the lantern : hung up

or standing. Figure A.1 is an illustration of a testing box and testing positions. The most
important requirement is to use the same testing equipment for the all samples.

/— A&

60 cm x 60 cm x 66{cm

\) IEC 1089/07

Testing\box: darkness inside
Pj;sition of the lamp of a tested hung lantern, according to the manufacturer’s recommendations

T ctin s AAcitian f o f“otandina” lantapen
€5t gpoesttHeh—oer—a—SahRaig—aterh

Position of the illuminance meter

Key

BWN =

NOTE The 60 cm x 60 cm x 60 cm dimensions could be taken as a reference of operating conditions (to respect
an acceptable minimum distance of the lantern and a user for reading application).

Figure A.1 — Outlines for an illuminance testing device for PV lanterns
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Annex B
(informative)

Data record sheet for visual inspection

PV lantern comparative tests

Test 1: Visual inspection

Mode| tested: Brand name, manufacturer’s | Sample tested: Code used for /deg@We
name

(RN

\
Items to be checked Phase 1 \> Phase 2
Initial inspectiop~6.3.22)

Final inspection (§.3.2.3)

N Q Date:
Ins ec Inspector:
Evolution, degradation, fnajor

defects, See suggestions in

<\ 6.3.2.2.3

See sluggestions in 6.3.2.2.3

&%ﬁ’“
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Annex C
(normative)
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Sequence A data record sheet for illuminance tests 2 and 4

PV lantern comparative tests

Test 2: Ability to provide “on one shot” the required lighting service

(to be ticked off if
relevant)

Test|4: Ability to provide the required lighting service on a long period \%i ti;)?ked off if
relgvan
Sequence A &\ \>
Mode| tested: Brand name, manufacturer’s Sample tested: Code used fo ldenMo of pllcatlon tested:
name each sample A1, A2, or A3
(5. 1. 1.)
Positjon of the lantern: Hung up or standing
Illuminancg ( V Value giyen by GS
Requjrements of the GS for the tested
appli¢ation
W-}\eqkurwon (hours) Value giyen by GS
& m\i@
Time llluminance
N
TO Starting time
of'the lig
ap atio
Planned
meagqurement medsu nt
ime tim
T0+2 min M\ \> Measured value with the illuminance meter
T1=T +30<w‘n\\x= Measured value with the illuminance meter:
Optional for test 2 and initial sequence A for test 4;
Compulsory for final sequence A for test 4
T2= T1+30 min T2 = Idem above
T3= TZ¥30 min T3 = Idem above
T4= T3+30 min T4 = Idem above
T5= T4+30 min T5 = Idem above
Idem above
T0 + RSD T0 + Measured value with the illuminance meter
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