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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 9-6: Integrated system —
Selection of Photovoltaic Individual
Electrification Systems (PV-IES)

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worIdW|de orgamzatl rising
all national electrotechnical committees (IEC National bmote
infernational co-operation on all questions concerning standardlzatlon in t e Ietrlc s. To
th]s end and in addition to other activities, tions,
Tgchnical Reports, Publicly Available Specifications (PAS) and “IEC
Publication(s)”). Their preparation is entrusted to technical committges ested
in| the subject dealt with may participate in this preparatory wor non-
ggqvernmental organizations liaising with the IEC also participd osely
with the International Organization for Standardization ( ined by
adreement between the two organizations

2) The formal decisions or agreements of IEC oRr tional
cdnsensus of opinion on the relevant subjec m all
inferested IEC National Committees

3) IE|C Publications have the form of recommendations i i tional
Committees in that sense. While all reasonable efforts.are i f IEC
Piblications is accurate, IEC cannot be ponsible Mor the way in which they are used or for any
m|sinterpretation by any end

4) In] order to promote intern C( Na onI ommlttees undertake to apply IEC Publlcations
transparently to the maxi } hence
bgtween any IEC Public ted in

the

5) IEIC provides n' g
eduipment declared Ao be

latter.

r any

6) Al] users should ens

7) N¢ liability shall a tac Qr i i , , i ing indivi ris and
members of | : e i i inj ge or
other damage ofa ) and
eXpenses _ariging ou r IEC
Public

8) Attention \ ofmative references cited in this publication. Use of the referenced publicatipns is
inflispensabledaor-the cyrrect application of this publication.

9) Aftention_is’drawn te_the possibility that some of the elements of this IEC Publication may be the subject of
pdtent righis. IEC shall not be held responsible for identifying any or all such patent rights.

The [main_task of |IEC technical committees is to prepare International Standards. In

exceptional circumstances, a technical committee may propose the publication of a technical

spec

ification when

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

d

espite repeated efforts, or

+ 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 62257-9-6, which is a technical specification, has been prepared by IEC tech
committee 82: Solar photovoltaic energy systems.

nical
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This document 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
82/510/DTS 82/532/RVC

Full jnformation on the voting for the approval of this technical specificatio
the report on voting indicated in the above table.

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

A list of all parts of IEC 62257 series, under the general titlg;
renewable energy and hybrid systems for rural electrificati
webgite.

The [committee has decided that the contents of this pgbjicatie
the maintenance result date indicated on the Ik ' g
the data related to the specific publicatiorn, At i

t
reconfirmed,
* withdrawn,
replaced by a revised
*+ amended.

A biljngual versi@t

ssued at a later date.

nd in

emall

IEC

until
h" in
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INTRODUCTION

The IEC 62257 series of documents 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.
voltage below 500 V, d.c. voltage below 750 V and power below 100 kVA.

These documents are recommendations:

to choose the right system for the right place;

Theg

docu
deal
Furth

This
corre
poss|
reley

This
Inter
they

o design the system,

to operate and maintain the system.

e y guidance and so canng
under technical development an
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RECOMMENDATIONS FOR SMALL RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 9-6: Integrated system —
Selection of Photovoltaic Individual
Electrification Systems (PV-IES)

cope

eap,
er to
(PV-
ucts

eSign
and
y PV

-IES
C/TS
med

d as

hent.
ition

and

type

submitted for test.

It is|different of the scope of IEC 62124, Photovolta

veriflcation, which provides guidance for verifying thé desigmof

indopr and outdoor tests in order to evaluate the systems includin
gengrator, battery storage and loads such as lig z efrigerators.

The |tests provided in IEC 62257-9-6 v e performance of a PV
according to the requirement of the Gereral & ati S) of the project (see IE
62247-2) and to verify their ability to d service. They should be perfo
locally, as close as possibl oditions.

This{document is not S g . 1Y is a technical specification to be use
guidelines and does n {sting Standard on PV systems.

2 Normative r;

The [following ref are indispensable for the application of this docun
For dated refére ) edition cited applies. For undated references, the latest eqg
of the referenced doeum cfuding any amendments) applies.

IEC 61215 on terrestrial photovoltaic (PV) modules — Design qualification
typelapprova

IEC 61646) Thin-film terrestrial photovoltaic (PV) modules — Design qualification and
apprpval

IEC 61730-1, Photovoltaic (PV) module safety qualification — Part 1. Requirements for
construction

IEC 61730-2, Photovoltaic (PV) module safety qualification — Part 2: Requirements for testing

IEC/TS 62257-2:2004, Recommendations for small renewable energy and hybrid systems for

rural

electrification — Part 2: From requirements to a range of electrification systems

IEC/TS 62257-4, Recommendations for small renewable energy and hybrid systems for rural
electrification — Part 4: System selection and design
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IEC/TS 62257-5, Recommendations for small renewable energy and hybrid systems for rural

electrification — Part 5: Protection against electrical hazards

IEC/TS 62257-6, Recommendations for small renewable energy and hybrid systems for rural

electrification — Part 6: Acceptance, operation, maintenance and replacement

IEC/TS 62257-7-1, Recommendations for small renewable energy and hybrid systems for

rural electrification — Part 7-1: Generators — Photovoltaic arrays

IEC/TS 62257-8-1:2007, Recommendations for small renewable energy and hybrid systems

for rurat-electrification—FRart-S—4—Selectionof-batterfes—and-botterymanagementsystems for
stanfl-alone electrification systems — Specific case of automotive flooded d-acid patteries
available in developing countries

IEC/TS 62257-9-3, Recommendations for small renewable energy ems for
rurall electrification — Part 9-3: Integrated system — User interface

IEC/TS 62257-9-4, Recommendations for small renewable systemg for
rurall electrification — Part 9-4: Integrated system — User installation

IEC/TS 62257-12-1, Recommendations for small rénewaple )¢ and hybrid systemfs for
rurall electrification — Part 12-1: Selection of self;bg for rural electrifichtion

systems and recommendations for hous

3 Terms, definitions and abbrevis

3.1 Terms and definitio

3.1.1
cycle
sequence of a disc
battgry under specifi

fulfilmentof service
ratio|of . a.measured provided service to a required service

of a

3.1.4
initial charge
commissioning charge given to a new battery to bring it to the fully charged state

3.1.5
period of service
part of the day when a load is powered

3.1.6
reference irradiation

value of irradiation taken in consideration for the design of the system, approved by the

project implementer and specified in the GS of the project
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3.1.7
service ratio
extent in which the service required by the GS is fulfilled by the system

3.2 Abbreviated terms

3.21
GS
general specification for the project

3.2.2

Ql
quality of service index

3.2.3
TWQIl;
total|weighted quality of service

3.2.4
DWQI;
dailyl weighted quality of service

3.2.5
Sgood7 Sbad and Sd

Sgoo: Service ratio under favourable conditions
Spagl service ratio under unfavourable gonditio
S4: qaily service ratio

4 Pystem boundarjes

A P\-IES compr@ch iNG ]

e 4 and support structure;

e 3

e g o\battery and associated casing);

e 2 and protective devices (see IEC/TS 62257-9-3 | and
I

. the~fequired service (such as lamps, TV set, radio set, and refrigerdtors)

5 S$ystem pre-selection

5.1 —Services to beprovided by thesystem

The preliminary socio-economic studies shall provide the project developer with information
on the ability of the customers who will benefit from the project to pay for the service provided.
Then, the project developer shall define within the GS the range of services to be provided as
described in IEC/TS 62257-2 as well as the relative priority of the services to be provided (TV,

lighting, etc.)

5.2 Specification of a model

5.21 General operating conditions

The project implementer shall define the operating conditions to which the PV-IES can be

subjected. Examples of such conditions are given in Table 1.


https://iecnorm.com/api/?name=194f64bae4dba7f34e8fadc4ebf54f52

-10 - TS 62257-9-6 © IEC:2008(E)

Table 1 — Climatic conditions (example)

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

5.2.2 Design

For the part of the project which will be implemented through Individual Flecirification
Systems, the project developer shall size a range of PV IES able to provide the reqpired
service under the specified operating conditions (see IEC/TS 622 pject
implémenter could either:

n

pecify complete integrated systems, or

. hese

QW
ch:
33
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33
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In addition, the project developer shall set up the requi ¢ Qe th 5 r the
service to be provided (such as lamps, TV set, radio gét, anthrefri

5.2.3 Components requirements

The |components of the PV-IES sha IEC standards and/of the

releant local regulations if any.

For ﬂhe selection of batteries, tests recom r the
sele

5.2.4

The
Table

— Suggested minimum values for IP and IK

\Protection degree Minimum suggested value
IP 34
IK 8

Safefy rutes shall comply with IEC/TS 62257-5.

5.2.5 Installation rules

The complete installation shall comply with IEC/TS 62257-7-1 and IEC/TS 62257-9-4 and any
local wiring codes.

5.2.6 Operation and maintenance rules

The systems shall be designed in order that operation and maintenance may be performed in
accordance with the specifications given in IEC/TS 62257-6.
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5.2.7 Documentation and marking

A manual shall also be provided including PV-IES installation and operating guidelines such
as:

e initial operations before first use;

e instructions to use the PV-IES properly;

e mounting the PV module;

e charging instructions;

° aintenance and troubleshootina instructions.
~J

5.3 | Pre-selection process

5.3.1

The project implementer shall supply the annual locally available.sola

NOTH This information could be provided through available laboratefy J ments

This|information as well as the requirements definéd i . d to
potential suppliers in order to receive proposals for releyant produc

The project implementer could:

e provide load requirements and let the>s i i ystems to supply the load, or

e provide a complete PV-IES syste grder to source complete integrated
RV-IES, or

e provide components requi 3 Sodrce separately the different compornents
of a PV-IES and reah i ati components.

5.3.2

The r the

com NS.

A te pf its

prod

5.3.3

The |performances™cfaimed by the manufacturer shall be compared to the performahces
requjred(by‘the GS in order to make a pre-selection of available products.

The following general criteria can be used as an initial help for product pre-selection:
e services characteristics claimed by the manufacturer (duration of service and fulfillment of
service);

e conformity of the modules with the following IEC standards: IEC 61215, IEC 61646,
IEC 61730-1 and IEC 61730-2;

e conformity of the batteries, lamps, etc. with the relevant IEC standards and pre-selection
process of potential products as recommended in the IEC/TS 62257 series;

e Dbattery casing characteristics.

A short list of products potentially able to match the requirements of the GS shall be set up by
the project implementer.
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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.

IMPORTANT: All the pre-selected systems shall be tested simultaneously in the same local
conditions in order to ensure that they are tested under the same environmental parameters
(irradiation, humidity, temperature, etc.).

Tests could be performed either in outdoor conditions, in local laboratories or.‘in| site

conditions (on future customer homes for instance). The systems installa ed in
the GS are also applicable to test installations.

6.2 | Service requirements

Pre-selected models shall be examined to ensure that they wi ices

mentioned in the GS according to the load profile used for

A sefvice is defined by:

—
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<
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A Qyality of ser\<>
e d = duration index
the required dat
f

= fulfilment ati0 of the measured performance (illuminance for lamps,
temperatyre igers etc.) compared to a reference level required by the GS.

br lighting(F;
br radjo:d,

br T\.)d,;

i rnfrignrafinn' f

The systems shall be compared through a Total Weighted Quality of service Index (TWQlIy)
calculated on the basis of observations and measurements performed during, T, days of
comparative tests.

The TWQI; and service ratio (S) are calculated as follows:

Step 1: for each service, calculation every day of either “duration” or “fulfilment”
indexes

The following tables illustrate the necessary index evaluation data and calculation rules.
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Table 3 — Lighting service indexes

Service Lighting
Requirements Number of lamps N,
Daily duration of service per lamp (h) D,
Illuminance (lux) Q
Duration index Fulfilment index
Measured Total measured Fulfilmert index
illuminance
lux
s otg] 2
Not relevant For lamp 1:
a4

NOTE 1 n

NOTE 2 |

J=Dy i=n
Z a;
j=1 i=1

flighting = 7xQ

In th

In th
ensy

A co

le to
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Table 4 — Radio / TV service indexes

Service

Radio (or TV) (see Note)

Requirements

Number of radio sets

N

R

Daily duration of service per set (h)

D

R

Duration index

Fulfilment index

Total reqyired Measured Total Duration index
daily durdtion of daily measured
service duration of | daily
service duration of
service
h h
N i=NR
N. x D For set 1: =R d
R R R;
Rl = = Ne ><DR

NOTE In the TV set case, subscript R should be changed to T

Table 5 — M&J

Service

r| e tlon

Requirements

Number of refrl

NP

Mﬂ in most cases)

M\\ S

Not relevant

Temperature reference: T°

Fulfilment index

n = number of temperature measurements

Measured Average Fulfilmept index
temperature: © measured
temperature
deviation
oC °C
measure 1
- IEN
Notwélevant 46,= 0, - T ien b A
measure 2 AG; =
46, i=1 F=1- InxT
measure n L
46,

Step 2: for each tested system, calculation of a DWQI;.

For a given service X, the Quality of service Index (Ql) is:

QlX: dx

or

QIX= fx_
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If the project implementer does not give the same priority to the services, he could determine
some “weighting coefficients”, k, reflecting the relative importance assigned to the different

servi

ces provided.

The relative priority of the different services shall be determined by a socio-economic study

(see

5.1).

Using these weighting coefficients, a Daily Weighted Quality Index (DWQI) shall be calculated
for a system, as given in the following formula (1). For a given day, t, and for X types of

services:

i=X
DWQl, = ) ki xQl;

i=1

— Ror lamps: ki jghting = KL

—  Hor radios: kraqio = KR

— Hor TVs: kyy = kt

- H ke

It is
impg

NOTH
daily

Step

Ont
form

with

or refrigerators: Kgqge =

TWQlTmax = T X

1=X

Zk,- (case where all service quality indexes are equal to 1)

i=1

WQI; shall be determined according to the follg
, days:

t=T
TWQIy = > DWQl,
t=0

(1)

ay, t,

the

n the

wing

(2)
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Step 4: for each tested system, calculation of a service ratio, S

The laboratory operator shall calculate the maximum value of the TWQI+ in the conditions of
the test.

Then he shall calculate for each system the service ratio by the following formula (3):

TWQI T ¢t

=Tt 3)
TWQIl T max

wherie
TWQlt 4ct: results of TWQI.

and TWQIt nax: maximum value of TWQI+

This|ratio expresses to what extent the system is able to{ e required by the

GS.

6.4 | Testing programme

6.4.1 General

The tomparative tests include a set of 4 te ated | ble 6.

bfor nedwithin a period of 90 days during the
€ Proj eliminary studies and according t¢ the

The [complete set of tests jg intended Yo

appr

quality of service specified ® velopel(see IEC/TS 62257-2, Annex C).

The

- [0 . imthisyconfiguration local irradiation is at least 90 % qf the
r

- O " in this configuration, the irradiation taken in acqount
S project implementer as a percentage of the reference value
diven j ch\as fer’example the irradiation during the rainy season).

Table 6 — Testing programme

Test 1: Test 2: Test 3: Test 4:
Initial inspection and Ability to provide Ability to recover the Final inspection
commissioning the required required service
service under under daylight
daylight Unfavourable
Favourable conditions
conditions

See 6.4.2 See 6.4.3 See 6.4.4 See 6.4.5
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6.4.2 Test 1: initial inspection and commissioning
6.4.2.1 General

The purpose of the different inspection tests (Test 1 and Test 4) is to assess the evolution /
degradation of the conditions of the different parts of the product during the test period,
especially casings, lamps, cables and PV modules.

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 verify that the
sample has been supplied with all necessary items and components required by the GS.

In Test 1, after the initial inspection, the system shall be commissioned.

As

6.4.2.2 Sampling

Thre 5 too
high
A teq ords
to aV ed in
such|

6.4.2.3 Operation

The

] ]
5 C
7 3
'—P-O
0 o
= 0
QX
o
5 @
25
D
o ®
O]
3

ds is

A lis} (non com
provided as an exarpte

After
(an ¢

med

6.4.2.

The

For gachrsample:

—

. nere shall be no visual evidence of a major defect on any component; and

e the sample is complete; and
e the installed system has been commissioned satisfactorily.

The fail criteria is based on the following:

For each sample:

e there is evidence of a major defect; or
e some components are missing or incorrect; or

e the system cannot be installed properly according to the GS requirements.

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.
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6.4.3 Test 2: ability to provide the required service under daylight favourable
conditions

6.4.3.1 General

The purpose of this test is to check the ability of a PV-IES product to perform the required

service under daylight sunny conditions considered as favorable.

A reference load profile shall be established for the tests according to the service required in

the GS. Some examples of such load profiles are given in Annex C.

6.4.3.2 Sampling

Each model for which the three samples passed Test 1 shall go through to 2

6.4.3.3 Equipment
To perform Test 2 the following equipment shall be necessary:

e A power system to supply energy to all test instruments

NOTH 1 If the testing is performed in a laboratory connected to 4 i er system is necesspry. If

the tejsting is performed on site, a dedicated power system is neCessary to testing devices.

e A reference device (such as a reference PV \ and so on) to assess

and record the daily irradiation.

NOTH 2 This device may also be initially used to\assess th the _irradiation to be taken in account fpr the

desigh of the systems.

e Tlest instruments:
- Programmable con

— One (or seyeral
- Athermo 3

6.4.3.4 Operati

Test|2 shall be~performe ding to the following phases:

6.4.3.4. 5€ AYinitial preparation
This|phase ated”’to charge the battery before testing the ability of the syste
perfarm the fequired service.

y be

m to

The [initial’ charge is controlled by the charge controller of the PV-IES without any mgnual

interuention F)uring the initial (‘hargp all the loads shall he switched off

The initial charge shall be performed for, x days (x = 5) until 5 “good sunny days” have been
recorded. A “good sunny day” is defined as a day when irradiation is equal to or greater than

90 % of the reference irradiation defined in the GS (considered as favourable conditions).

The following Figure 1 illustrates the Phase A cycles:
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START Test 2,
Phase A

t=0

ﬂ Sunrise

f 1,
1 Charge battery >
( ﬂl L under daylight \

without any load

t = x days

STOP Test 2,

* Phase A Repeat x days the cycle (until 5 “good sunny days”)

\ ( Wait until next
morning without (RN

any load

JECN 1541/

NOTH It would be preferable to perform the initial charge in the seas babiliti of having five [‘good
sunny] days” consecutively is the highest.

Figure 1 — Test 2, Phase A: iy

6.4.3.4.

This od/in order to check its ability to
prov !

Phas
Figu
The

The m.

The the

labo

Betw and

to sUpply enérgytq logds (according to the load profile).

Aften sunset, the system is intended to be able to supply the loads according to the [load
profilewhich reflects as close as possible the way of life of the future customers

The sunrise-sunset cycle shall be repeated, y, days (y = 30) until 30 “good sunny days” have
been recorded.

NOTE It is better to perform the test during the sunny season and to ensure that, y, is less than or equal to 40
days. This is intended to shorten the duration of the test and thus reduce its cost and ensure good quality records.

The laboratory operator shall observe and record the start and the end of the service
according to each step of the load profile.

An example of an instruction sheet for the operator is given in Annex D. For the duration of
the test, the laboratory operator will live at the same rhythm as the future customers.
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As a debugging period, a preliminary cycle will be performed in order to verify that the
programmable controller (if any) and all the test facilities are functional.

START Test 2,

Phase B / \

t=0

ﬂ Sunrise Charge battery
| |
| | | |

under daylight

AND
[ ﬂ power the loads according
to the load profile

T=ydays

STOP Test 2,
1+ Phase B \

All along the test, the characteristics g i ps of
recofd sheets are given i

6.4.3.5 Results

The different te
total| weighted qusa

IEC/T'S 62257-4).

n the
(see

Pas¢q criteria
actual TWQIl

For ¢ach teste vice ratio Sygoq = - shall be 2 0,70.
maximum TWQI ¢

Fail griteria

If the service.ratio~S_s0,70 the concerned system models shall be rejected.

If nohe of the tested products match the pass criteria the project implementer has two optjons:

o Change the GSTequirements (if acceptable)andsetect the tested products whichare able
to match the new requirements; or

e Go back to the manufacturers for the selection of a new range of products to be tested.

6.4.4 Test 3: ability to provide the required service under daylight unfavourable
conditions

6.4.4.1 General
The purpose of this test is to check the ability of a PV-IES product to perform the required

service under daylight sunny conditions considered as unfavourable (as it could be for
example during rainy seasons).

The systems shall be tested under the same reference load profile as used in Test 2.
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6.4.4.2 Sampling

All the samples of each model which passed Test 2 shall go through to Test 3.

6.4.4.3 Equipment

The same as used for Test 2.

6.4.4.4 Operating conditions

Test 3 shall be performed immediately after Phase B of Test 2.

Figufe 3 illustrates the cycles to be performed.
The time for start and stop is chosen a short while before sunrise.

It is the responsibility of the project developer to specify the pgoc
unfayourable condition as close as possible to the unfavour

It is|suggested that a method of achieving reduced-i

labofatory operator may insure the same irradiation conditionsAo
The tharging of the battery is controll€

The |loads are switched on and off a
laboratory operator or automatically by\a p@

Between sunrise and sunset, the system isxinténdg
to sUpply energy to loads i

After] sunset, th@
profile which reflects

The [sunrise-suns
been recorded.

For the ¢
custpmers:

The [laboratory ope
according to each step of the load profile.

ator shall observe and record the start and the end of the se

light

able
The

m.

the

and

load

have

iture

rvice

Instruction sheets and record sheets for the operator are the same as those used in Test 2

(Annex D).
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START Test 3 / \ / \

t=0
. Charge battery
I@ Sunlrlse Power the loads according Noon under daylight afternoon
i i to the load profile : AND
[ (PV modules covered) power the loads according \
@ to the load profile
t = y days

1 STOP Test 3 \ / \ /

Repeat z days the cycle (until 30 “bad sunny days”)

Power the loads according

L to the load profile

./

IEC 154308

6.4.4.5 Results

The different tested systems shall be Arex ) e different quotations based on the
total| weighted quality of service index (see 6.3 A economic considerations |(see
IEC/TS 62257-4).

The [laboratory operator s ; e%mum value of the TWQIt in the conditions of
the tpst.

Pasg criteria

For pach tested@ alio, S; under unfavourable conditions Sy 4 shall be
= 0,35.

Fail criteria
If the servjce Yatio S\ 5t oncerned system models shall be rejected.

If nope of the_te dutts match the pass criteria the project implementer has two optjons:

e (hange\the GSwequirements (if acceptable) and select the tested products which are|able
tp match the new requirements; or

e (o.back to the manufacturers for the selection of a new range of products to be tested.

6.4.5 Test 4: final inspection
6.4.5.1 General

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

6.4.5.2 Products submitted to the final inspection

All the models which passed successfully Test 3 shall be inspected.
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6.4.5.3 Operation

The final inspection will refer to the records of the initial inspection (Test 1) to determine any
evidence of degradation of the accessible components.

The initial data sheet shall be completed.

Annex A contains examples of defects that may occur. This is not a complete list and the
project implementer may discover other possible defects due to the individual model design.

6.4.5.4— Results

Pasg criteria
For all samples:

—

nere shall be no deterioration of samples which impairs theirfungtiona

Fail griteria

For all samples:

e there is evidence of a major defect; or

e any deterioration which impairs the i the s@ﬂe.
6.4.6 General conclusion

—

6.4.6.1 Pass / fail criteria

The models of which the & sampl
6.4..2 Classificatio

To choose amo@
Test|2 and Test 3 dce

It is |the responsikility j ation
profile.

ts of

EXAMPL

k4 cquld be thewn pater

than|90 %.of the irra

a

iation specified in the GS).

k, cquld-be the number of other days, with (k, = 365 — k).

With this hypothesis, a global service ratio evaluation is given by the following formula (4):

_ (k1 ><Sgood + Ky XSpaq)
global — 365

S (4)
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The project implementer shall choose among the accepted models, those which propose the

best compromise between economic considerations and acceptable service ratio Sg,py)-

NOTE To discriminate between two systems with similar global service ratio a comparison of the remaining
capacity of the batteries at the end of the test period may be performed. Two methodologies may be used:

e to measure the battery voltage (simple but not accurate);

e to use the procedure described in IEC/TS 62257-8-1, 4.2.2.2.2.4.

@C@
S
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Annex A
(informative)

Data record sheet for visual inspection

An example of a data record sheet for visual inspection is given in Table A.1.

Table A.1 — Data record sheet for visual inspection (example)

Tests 1 and 4: visual inspection

A

Model tgsted: expected brand name,
manufacfurer’s name

Sample tested: Code used for identiicatiomof

A

N

TEST 1

Initial inspection

TERTA N
/\ Final inspection

Date: D tev
Inspectgr: @ tor (\
Item to be checked Record \ tem to be checked Record
UNPACKING OK, not OK olution, degradation, major defects, YES] NO,
SUCkK_as Whele

namje of the manufacturer/supph

type] or model number (for the whole
system or for all the compgrents

date] of manufacture of unit / o
manufacture date er
serigl or batch numbe

usen documentation gdeta
and

all the necessapy

defimed in Cla(se 4
hardware (i i
rele

phygical condifion&\g.

damjage or otheiarks etc. before
installation)

D

coprosion of any part of the
omponent, inside or outside

dust, water or fungus intrusion into the
electrically active interior of the
component

loss of mechanical integrity, to the
extent that the operation of the sample
is impaired

failure of any system component,
including lamp

broken, cracked, bent, misaligned or
torn external surface of any
component

deterioration of wiring insulation
electrolyte leakage from the batteries

signs of overheating

INSTALLATION

connecting points for the incoming
conductors

physical condition during installation
(e.g. all relevant screws are
provided, there is enough electrolyte
to fill the batteries, etc.)

commissioning (see commissioning
sheet)
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(informative)
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Commissioning records sheet

An example of a commissioning records sheet is given in Table B.1.

Table B.1 — Commissioning records sheet (example)

Conformity to the GS design requirements

Remarks anldlor

Characteristic Reference value Conform rrectiveladtions
Yes/No \
. (AN
UNPACKING NN N\
Conformity of the PV-IES to the identification file

All components

See clause of the GS
(GS)

SR
verything expecteq jg supplied
VA

or not ?

O\

\

Conformity of the PV-IES with marking requirements
PV|generator PV modules
support structure
charge controller
Storpge system battery

battery casing
cables

Adegpiate circuitry | guitches < (

0

protect{\%\de\k&g A

N

ee tlauses of the GS

samps TN
o N

>

~

/

Adequate
loadg/appliances re;z{l{set \/\ >
gfr%eétqrs /
Conformity of M}E\S\N{ d um}({tation requirements

\

i\n\mti}w mM

~

:)B%a@n r1>anual

See clauses of the GS

mairﬁﬁnance manual
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Table B.1 (continued)

INSTALLATION

Commissioning inspection of the PV-IES / visual inspection

Items to be checked

See Annex B of
IEC/TS 62257-9-6

Commissioning inspection of the PV-IES / co

ntrols

Electrical part IP levels

Installation according to

the GS

connections tgntness

appliances

surge arrester

Mechanical part

Comrpissioning inspection of the PV-IES / measurements

E

eptrical part equipotential bonding

Measure / value of the GS

earth resistance

Measure / value of theQS

AN

tilt angle of the PV

Mechanical part
modules

Measure / valum
/N

7
)

23

@jo
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Examples of load profiles for comparative tests

Examples of loads

Examples of loads are given in Table C.1.

c.2

Examples of systems are given in Tabl

Table C.1 — Example of loads

Loads Unit power
W
Lamps 10
Dim light 5
Radio set 20\ x
TV set 70
Refrigerator

Examples of systems

small/PV-IES loads (~50 Wp)

Lpads U t Power \Qfantlty Operating duration Daily erlergy
per day
h/d Wh/g
Lamps 3 90
Total 90
Q\Tg@— Example of medium PV-IES loads (~200 Wp)
Lpads nit Power Quantity Operating duration Daily erlergy
per day
w h/d Wh/
Lamps 10 3 6 180
Radio set 20 1 5 100
TV set 70 1 3 210
Total 490
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Table C.4 — Example of large PV-IES loads (~500 Wp)

Loads Unit Power Quantity Operating duration Daily energy
per day
Lamps 10 3 6 180
Dim light 5 1 6 30
Radio set 20 1 5 100
TV set 70 1 4 280
Refrigerafor 1Y) 1 © 480
Tpﬁﬂ\ 1070
C.3| Examples of load profiles
Tablg C.5 gives examples of system load profiles.
Coloured cells in this table indicate the hours when the se
Table C.5 — Example of system load pro |Ie to perform test on PV-IES
Hours Psvn_ﬁzlls Medium PV- ’\\/ G Large PV-IES
(~50 Wp) (~200 ( (~500 Wp)
Start End Lamps Lamps TV am\\ Radio Refrig. I?g;r:t
0 1
1 2 \ >
2 3 ANEEANIAN
3 | 4 N7 |\ [>
4 5 N
5 6 (N
6 7 N
7 8 > 2
8 9 N\ N
9 10
10 11 % N
11 12 { /
12 13 \
13 14 | /
14 15 \ x N\
15 16 NEEN \
16 1 \ N
17 18 N
18 19 | X
19 20 [T N /]
20 21~
21 22
22 23
23 27
NOTE 1 Coloured cells represent periods when lamps, TV and radio are operating and consuming energy; for the
fridge, the cells are differently coloured to highlight that the refrigerator is operating all the time but we don’t know
when it is consuming electricity.
NOTE 2 X represents a sequence of opening/closing the door of the refrigerator.
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Instruction and data record sheet models

(according to a load profile as proposed in Annex A)

Examples of instruction and data record sheet models are given in Tables D.1 to D.6.

Table D.1 — Overview instruction sheet for daily records (example)

PV-IE mparativ
S comparative tests o~ (\\Sb
Tests 2 and 3: ability to provide the required seryk&e qQ
Date: Inspector: /\\ \&
Model [tested: brand name, manufacturer’s name Sample tested: Code useb\@r\{Mc;&Wh ample
Configuration of the system < (\T‘Q >
Appligdnces Lamp Radio set(\ \Q i \ Dim light
Quantity N Ny~ w\u{\/ Nov
HOIIII'S Actions to perform during aﬁive{pgrlo}() Ioa) profile
start end start end start end
0 1
1 2
2 3
3 4
4 5 Check dheck “dim
“lamps on” 3 Iigl;tnftill
5 6 Measu;{ NLheck Check “dim
Illuminange “radio set light off”
on nlam still on”
6 7 Check \) Check
“lamps off” ,\ “radio set
still on”
7 8 S Check
/\ “radio set
off”
8 9
9 10 & Open a
/ Iclose the
door
10 11 \ Check
¢ “radio set
\‘ on”
11 12 \ @ Check Open
“radio set Iclose the
L still on” door
12 1 ec
g\ N&> “r(a::io :et
P off”
13 14 f'\& \ Meersnure
14 | 15 |~
15 16, |\
16 — Check
\ “radioﬂset
17 18 Check Check Open
“lamps on” “radio set Iclose the
still on” door
18 19 Measure Check
Illuminance “radio set
on n lamps still on”
19 20 Measure Check Open
llluminance “radio set Iclose the
on n lamps off” door
20 21 Measure
llluminance
on n lamps
21 22 Measure
llluminance
on n lamps
22 23 Measure Measure Check “dim
Illuminance T light on”
on n lamps
23 24 Check Check “dim
“lamps off” light still
on”

a Opening / closing of the door is intended to simulate picking up or storage operation; it shall be short (~10 s).
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