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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 1: General introduction to IEC 62257 series and rural electrification

FUOREVWURD

1) Thqg International Electrotechnical Commission (IEC) is a worldwide organization for standardization, conjprising
all |national electrotechnical committees (IEC National Committees). The object of IEC,is, to gromote
intgrnational co-operation on all questions concerning standardization in the electrical and eléctronic fiqlds. To
this| end and in addition to other activities, IEC publishes International Standards, TechniCal Specifigations,
Tedhnical Reports, Publicly Available Specifications (PAS) and Guides (hereaftervreferred to ap “IEC
Puljlication(s)”). Their preparation is entrusted to technical committees; any IEC Natiohal Committee interested
in fhe subject dealt with may participate in this preparatory work. International, l\governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates |closely
with the International Organization for Standardization (ISO) in accordance with conditions determihed by
agregement between the two organizations.

2) Thdg formal decisions or agreements of IEC on technical matters express{asnearly as possible, an interfjational
consensus of opinion on the relevant subjects since each technical committee has representation ffom all
interested IEC National Committees.

3) IEQ Publications have the form of recommendations for interpational use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content|of IEC
Pullications is accurate, IEC cannot be held responsible ‘for the way in which they are used or for any
misjnterpretation by any end user.

4) In ¢rder to promote international uniformity, IEC National Committees undertake to apply IEC Publications
tranisparently to the maximum extent possible in Ah®ir national and regional publications. Any divdrgence
betyveen any IEC Publication and the corresponding.national or regional publication shall be clearly indidated in
the|latter.

5) IEQ itself does not provide any attestation 0f-Conformity. Independent certification bodies provide corformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
seryices carried out by independent certifieation bodies.

6) Al

isers should ensure that they hayvesthe latest edition of this publication.

7) No Jiability shall attach to IEC ar its directors, employees, servants or agents including individual expejrts and
memmbers of its technical committees and IEC National Committees for any personal injury, property danmpage or
othér damage of any nature, whatsoever, whether direct or indirect, or for costs (including legal fegs) and
expenses arising out of“the publication, use of, or reliance upon, this IEC Publication or any otHer IEC
Puflications.

8) Attgntion is drawn_to, the Normative references cited in this publication. Use of the referenced publicafions is
indispensable fof)the correct application of this publication.

9) Attgntion is.drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patént rights®IEC shall not be held responsible for identifying any or all such patent rights.

The main’ task of
exceptionar circur
specification when

IEC technical committees

d O C

is to prepare

International
ne pub atior

Standards. In
of a technical

+ the required support cannot be obtained for the publication of an International Standard,
despite 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
whether they can be transformed into International Standards.

IEC 62257-1, which is a technical specification, has been prepared by IEC technical
committee 82: Solar photovoltaic energy systems. It was developed in cooperation with other
IEC technical committees and subcommittees dealing with renewable energies and related
matters, namely |IEC technical committee 21 (Secondary cells and batteries), subcommittee
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21A (Secondary cells and batteries containing alkaline or other non-acid electrolytes), IEC
technical committee 64 (Electrical installations and protection against electric shock), IEC
technical committee 88 (Wind turbines).

This third edition cancels and replaces the second edition issued in 2013. It constitutes a
technical revision.

The main technical changes with regard to the previous edition are as follows:

— Redefine the maximum AC voltage from 500 Va.c. to 1000 Va.c., the maximum DC
voltage from 750 Vd.c. to 1 500 Vd.c. and removal of the limitation of 100 kVA system
size—Hence—theremovatof-the—word—smatt—in—the—titte—and—retated—references—in this
te¢hnical specification.

This fechnical specification shall be used in conjunction with the other documents ¢f the
IEC 6R257 series.

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

Enquiry draft Report on voting
82/942/DTS 82/979/RVE

Full information on the voting for the approval of this technical specification can be folind in
the report on voting indicated in the above table.

This Qublication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list pf all parts in the IEC 62257 series, published under the general title Recommendpgtions
for renewable energy and hybrid systems:>for rural electrification, can be found on the IEC
website.

Futurg standards in this series will carry the new general title as cited above. Titles of eXisting
standards in this series will be.updated at the time of the next edition.

The committee has decided that the contents of this publication will remain unchanged until
the sfability date indicated on the IEC website under "http://webstore.iec.ch" in thg data
relatefd to the specific publication. At this date, the publication will be
e trgnsformed/into an International standard,

e regonfirmed,

e withdrawn,

° re hlaced - bva ravicad adition—or
e G—y—=a+eHS8a-8aHieh ¥

e amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

Rural electrification is one of the predominant policy actions designed to increase the well-
of rural populations together with access to clean water, improved healthcare,

being
educa

tion, personal advancement and economic development.

Several strategies can be adopted to implement rural electrification. Rural electrification can
be completed through connection to a national or regional electrification grid. The IEC 62257
series applies to cases where the grid is too far away (too costly) or the individual demand
centres are too small to make grid access economic, where autonomous power systems may
be used to supply these services.

This 3
electr
the se
DC vd

Thessg

a) to
b) to
c) to
The
devel

mean
devel

but they do not deal with clean mechanisms_development at this time (CO, emission, g

credit

This
correg

possible. One of the main objectives is to provide the minimum sufficient requiren

releva

eries IEC 62257 provides technical specifications to different players involved.in
fication projects (such as project developers, project implementers, installers, et
tting up of renewable energy and hybrid systems with AC voltage below "\ 000 V3
Itage below 1 500 Vdc.

specifications are recommendations:

choose the right system for the right place,
design the system,

operate and maintain the system.

rural
c.) for
¢ and

bped countries also. They try to promote the’use of renewable energies in rural

etc.) Further developments in this field.could be introduced in future steps.

consistent set of documents is,“*best considered as a whole with different
ponding to items for safety, sustainability of systems and at the lowest life cycle c

nt to the field of application) that is: renewable energy and hybrid off-grid systems

specifications focus on rural electrification coencentrating on, but not specific to,
bping countries. They must not be considered a§ all inclusive to rural electrification, That
5 that they could be used for rural electrification or electrification of remote sites in

reas,
arbon

parts
st as
nents,
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RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 1: General introduction to IEC 62257 series and rural electrification

1 S

This
using

Secorndly, it provides a guide for facilitating the reading and the use of the IEC. 62257
for setting up decentralized rural electrification in developing countries7or in devgd

count
energ

The IEC 62257 series is designed as follows:

e Pgrts 2 to 6 are methodological supports for the management and implementat

e Pgrts 7 to 12 are technical specifications for Jindividual or collective system
asjsociated components.

2 N

The fgllowing documents, in whole or in part,“are normatively referenced in this docume

are in
undat
amen

IEC T

electr

IEC T

electr

IEC T

electr

IEC T

cope
art o TSt introduces a methodology for implementing rural electrif
autonomous hybrid renewable energy systems.

y that the customer can afford.

bjects.

lormative references

dispensable for its application. Forydated references, only the edition cited applie
ed  references, the latest edition of the referenced document (including
iments) applies.

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

fication — Part 37 Project development and management

fication~— Part 4: System selection and design

S 62257-2:2015, Recommendations for renewable energy and hybrid systems fof

S 62257-3:2015,, Recommendations for renewable energy and hybrid systems fof

S 62257-4:2015, Recommendations for renewable energy and hybrid systems fof

S 62257-5:2015, Recommendations for renewable energy and hybrid systems fok

Cation

series
loped

ies, the only difference being the level of quality of service and theyneeded quantity of

on of

5 and

nt and
5. For
any

rural

rural

rural

rural

electrification — Part 5: Protection against electrical hazards

IEC TS 62257-6:2015, Recommendations for renewable energy and hybrid systems for rural
electrification — Part 6: Acceptance, operation, maintenance and replacement

IEC TS 62257-7, Recommendations for renewable energy and hybrid systems for rural
electrification — Part 7: Generators

IEC TS 62257-7-1, Recommendations for renewable energy and hybrid systems for rural
electrification — Part 7-1: Generators — Photovoltaic arrays

IEC TS 62257-7-3, Recommendations for renewable energy and hybrid systems for rural
electrification — Part 7-3: Generator set — Selection of generator sets for rural electrification
systems
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IEC TS 62257-8-1:2007, Recommendations for renewable energy and hybrid systems for rural
electrification — Part 8-1: Selection of batteries and battery management systems for stand-
alone electrification systems — Specific case of automotive flooded lead-acid batteries
available in developing countries

IEC TS 62257-9-1, Recommendations for renewable energy and hybrid systems for
electrification — Part 9-1: Micropower systems

IEC TS 62257-9-2, Recommendations for renewable energy and hybrid systems for
electrification — Part 9-2: Microgrids

IEC T
electr

IEC T
electr

IEC T
electr
electr

IECT
electr
Electn

IEC T
electr
syste

3 T

For th
The m

3.1

Colle
CES
micro
a sing

3.2
GS

S 62257-9-3, Recommendations for renewable energy and hybrid systems for
fication — Part 9-3: Integrated system — User interface

S 62257-9-4, Recommendations for renewable energy and hybrid systems for
fication — Part 9-4: Integrated system — User installation

S 62257-9-5, Recommendations for renewable energy and hybrid systems for
fication — Part 9-5: Integrated system — Selection of stand-alene lighting kits fo
fication

S5 62257-9-6:2008, Recommendations for renewable energy and hybrid systems fo
fication — Part 9-6: Integrated system — Selection of Photovoltaic Indi
ification Systems (PV-IES)

S 62257-12-1, Recommendations for renewable energy and hybrid systems for
fication — Part 12-1: Selection of self-ballasted lamps (CFL) for rural electrifi
ns and recommendations for household lighting equipment

erms, definitions and abbreviations

e purposes of this document, the following terms, definitions and abbreviations
ain glossary used in the lEC 62257 series is given in Annex A.

ctive Electrification System

bower plant.and microgrid that supplies electricity to multiple consumption points
le or multiple energy resource points

rural

rural

rural

rural

rural
rural

I rural
vidual

rural
cation

Bpply.

using

gener

3.3

hybrid system
multi-energy sources system

3.4
Indivi
IES

dual Electrification System

micropower plant system that supplies electricity to one consumption point usually with a

single

energy resource point
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3.5

micropower plant

power plant that produces less than 50 kVA through the use of a single resource or hybrid
system

3.6
microgrid
grid that transfers a capacity level less than 50 kVA and powered by a micropower plant

3.7
RE
renew@ble energy

4 ethodology for rural electrification using hybrid renewable energy systems

4.1 Rural electrification: which solution to choose?

When| developing a policy of electrification for a given country ‘on“region, there| is a
requirement to envision the target situation in the medium term (10%ears) and long term (20
to 30 lyears). This means that a “master plan” for electrifying the country or this region ghould
preferably be constructed in order to define the lowest life cycle, eost solution. Essentially, this
mastgr plan shall take into account both grid extension and autohomous systems solutiops.

The master plan should allow selection between two medes of electrification (national/regional
grids pr decentralized system) and also, to determing)the most suitable time frame to ejecute
the work. Regarding the decentralized part, each village needs to be investigated to obtain a
variety of sociological, economical and geophysical data. With this approach, the dgmand
needq can be assessed for each village. This_assessment should include possible changes in
the power requirements as a function of the future economic development for each vjllage.
The wrban development and the demegraphic characteristics of each village arg also
imporfant to determine the best electrification solution and to assess the amount of gapital
investment needed.

Electrffication can be achieved: by installing decentralized systems if at some points the com-
munity can be (economically)_interconnected. Provision can also be made for the integration
or relocation of such systems. Obviously, the solution of using both a local (grid) and
dispefsed RE sources generation may be appropriate.

Geogfaphical Information Systems (GIS) are readily available off-the-shelf today and allow a
benef|cial and uSeful graphical presentation of the master plan. In such a representation| each
villag¢ can bg identified on an appropriate map with colour codes depicting the correspgnding
type gqf power'supply.

Furthermore; aste 3h; be—prioritizedforfurther scheduling-bf the
electrification work on a yearly or 5 year basis. In this process, the cost effectiveness of
the electrification per village would be taken as one of the most significant prioritizing criteria.

This criterion is less important in the developed world but is critical in developing countries.
Simulations can also be made by varying all the relevant parameters to allow a
comprehensive financial analysis of the selected system. Figure 1 is an illustration of
electrification progress following such a master plan methodology.
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IEC
Year n electrification work progress Year n + 1 electrification work progress
Key

IﬁL Collective isolated electrification system

IZl Individual isolated electrification system

S/ Gridline

Figure 1 — Example of electrification progress following a master plan methodology

In the

town, [according to its topography. Figure 2 shows ‘a-village with a densely populated coj

a spa

The efonomic calculation shows that the most economical solution is to electrify the cer

same way, the best strategy shall be determined for electrifying a village or a

sely populated peripheral zone.

small
e and

tre of

the village with Collective Electrification.Systems (micropower stations and microgrids) and to
electr|fy the peripheral zone with IES* (Individual Electrification Systems) as the co
consumer of the microgrid would bethigher than the cost of the IESs in this zone.

This methodology provides thelowest electrification cost per customer.

5t per
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Peripheral zone
electrified by
IESs

Dense zone
electrified by CESs
(microgrid and
micropower station)

CES

Micropower

Rural
points

In mo

Sp
isq
co
w(

bu

The d
Syste
multip
electr

CES

station and
microgrid)

CES
(Micropower /
station and

microgrid)

1EC

Figure 2 — Example of electrification of a village Using both CESs and IESs

Decentralized electrification requiring a rangeof systems

electrification using decentralized systems-”is designed to supply power to dg
located in rural areas that cannot be easily (economically) connected to national g

5t cases, these consumption pointsoawould consist of the following types of demand

ecific processes (for example public pumping, battery charging center),
lated homes,

llective facilities (for eXample public lighting, schools, health and care center, pla
rship, administrative buildings, etc.),

siness activities (for example workshop, micro industry, trade, etc.).
ecentralized tsystem solution can have two basic topologies: Collective Electrifi

le energy)resource points) and Individual Electrification Systems (IES) which s
city tozone consumption point (usually with a single energy resource point).

mand
rids.

ces of

cation

ms (CES) which supply electricity to multiple consumption points using a single (or

upply

systems may be appropriate for rural relatively highly populated areas for exs

mple,

large villages whereas the IES may be appropriate for more sparsely populated regions and
(or) isolated households.

Individual Electrification Systems (IES) for single users would incorporate two subsystems:

on

on

e electrical power production subsystem,
e subsystem for utilizing this electrical power.

Collective Electrification Systems (CES) for multiple users on the other hand would
incorporate three subsystems:

an

electrical power production subsystem,

by convention, this part is designated as “micropower plant” where ‘micro’ refers to a
modest production power level (from a few kVA to a few tens kVA),
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— a secondary grid for sharing/distributing this power,

by convention, this part is designated as “microgrid” where the prefix ‘micro’ refers to a
modest transit capacity level,

— ademand subsystem including the in-house wiring and user’s electrical appliances.

The decision whether to utilize a CES or IES can be made by looking at the two technological
solutions and calculating the discounted costs. Such an analysis, however, shall take into
account the pertinent sociological and cultural aspects.

The final decision may also be influenced by other considerations, for example, the daily
operating time. Simply designed systems making use of small gensets and a microgrid are
required for sharing and distributing power among the users. Typically, gensets oftenjafe run
for linfited periods of time during the day, for example between 7 p.m. and 10 p.m.

The use of hybrid micropower plants can allow for a better reliability of the supply. Power is
produged by renewable energy sources when available and stored in batteries. Power gan be
made|available to the microgrid during a greater part of the day or eveh|all day. Addjtional
powell may be supplied from the gensets when renewable energies are(nsufficient.

In mgny developing countries, there is often a very low demand of electricity in| rural
housgholds and a concurrent limited capacity for payment. The, individual users requirements
typically range between a few tens and a few thousands Wh/day. In developed couptries,
energly requirements may be larger as is the expected quality*of service.

With yery scattered houses, the IES solution may<be“the obvious choice. If the indiyvidual
electr|city demand is low, the cost of such systems.can also be relatively low — provided the
systems can be produced in large quantities. Table 1 shows some of the advantages and
disadyantages of collective and individual systems.

Table 1 - Some advantages and disadvantages
of the proposed single and multiple user systems

Advantages

Disadvantages

Indivigual
Electrjfication
Systemns (IES)

Power consumption is user managed.
Consumption ) will be user determined
from one day to another.

Systems failures imply only one user.

Systems can be exchanged and returned
to manufacturer.

In case of inadequate management|of the
power, the user will be self-impaired

Failures.

Monitoring individual systems c4 be

expensive and difficult.

=}

Maintenance and repair service afe not
commonly organized in rural |areas
especially in developing countries.

Power saving can be practiced (possibly)
using improved management tools
without impairing the reliability of power

No possibility exists of exceeding the
subscribed credit of power (assum|ng an
automatic cut off).

Collective
Electrification
Systems (CES)

supply.

Telemetry can be
monitoring system status.

economic  for

If the central system fails, everybody is
cut off.

Systems generally need to be serviced on
site.

In both cases the electrical appliances used should be of the low power/energy efficient type,
for example high efficiency fluorescent lighting. Using such appliances can be a drawback
because this type of equipment can cost more than standard electrical appliances. For
example, low consumption lighting is still considerably more expensive than tungsten
incandescent lamps.

The use of low consumption or efficient loads should be compulsory in these projects. This
means that supply of the demand items, as far as possible, may be best included as part of
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the energy supply package. This should include as a minimum low consumption lamps but
also mechanisms to purchase high efficiency appliances.

5 How to use the IEC 62257 series for a rural electrification project

5.1 Overview

The summary of the series is given in Table 2. The different parts have been designed
following the main topics about rural decentralized electrification. The documents are
classified accordingly.

Through the following information the reader is guided and assisted for finding, thg right
information needed for each phase of the project.

This quide is organized following the phasing of the setting up of a rural electrification pfoject.
Table|3 gives a presentation of the documents and establishes links between the phases of
the prpjects and the content of the documents.
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Table 2 — Contents of the 62257 series

Introduction to IEC 62257 series and decentralized rural electrification

IEC TS 62257-1 (2015) Ed. 3.0

Recommendations for renewable energy and hybrid systems for rural electrification — Part 1: General
introduction to IEC 62257 series and rural electrification

Management of project — rules for designing, managing and operating rural electrification systems

IEC TS 62257-2 (2015) Ed. 2.0

Recommendations for renewable energy and hybrid systems for rural electrification — Part 2: From requirements
to a range of electrification systems

IEC TS 62257-3 (2015) Ed. 2.0

Recommendations for renewable energy and hybrid systems for rural electrification — Part 3: Project
develppment and management

IEC TP 62257-4 (2015) Ed. 2.0

Recorhmendations for renewable energy and hybrid systems for rural electrification — Part 4: Systen selecfion
and dpsign

IEC TS 62257-5 (2015) Ed. 2.0

Recomhmendations for renewable energy and hybrid systems for rural electrification — Part,5: Protection against
electr|cal hazards

IEC TS 62257-6 (2015) Ed. 2.0

Recomhmendations for renewable energy and hybrid systems for rural electrification — Part 6: Acceptance,
operation, maintenance and replacement

Technical specifications

IEC TS 62257-7 (2008-04) Ed. 1.0
Recommendations for renewable energy and hybrid systems fortural electrification — Part 7: Generators

IEC TS 62257-7-1 (2010-09) Ed. 1.0

Recommendations for renewable energy and hybrid systems.for rural electrification — Part 7-1: Generators
Photojvoltaic arrays

IEC TS 62257-7-3 (2008-04) Ed. 1.0

Recommendations for renewable energy and hybrid systems for rural electrification — Part 7-3: Generator set —
Selecfion of generator sets for rural electrification/systems

IEC/TP 62257-8-1 (2007-06) Ed. 1.0

Recorhmendations for renewable energyjand hybrid systems for rural electrification — Part 8-1: Selection of
batterjes and battery management systems for stand-alone electrification systems — Specific case of automotive
floodqd lead-acid batteries availabteinr developing countries

IEC TS 62257-9-1 (2008-09) Ed-+1.0

Recomhmendations for renewable energy and hybrid systems for rural electrification — Part 9-1: Micropower
systems

IEC TS 62257-9-2 (2006-10) Ed. 1.0
Recorhmendations~ot renewable energy and hybrid systems for rural electrification — Part 9-2: Microgrids

IEC TP 62257-9-3)(2006-10) Ed. 1.0

Recommendations for renewable energy and hybrid systems for rural electrification — Part 9-3: Integrated
system —+User interface

IEC TS 62257-9-4 (2006-10) Ed. 1.0

Recommendations for renewable energy and hybrid systems for rural electrification — Part 9-4: Integrated
system — User installation

IEC TS 62257-9-5 (2015) Ed. 3.0

Recommendations for renewable energy and hybrid systems for rural electrification — Part 9-5: Integrated
system — Selection of stand-alone lighting kits for rural electrification projects

IEC TS 62257-9-6 (2008-09) Ed. 1.0

Recommendations for renewable energy and hybrid systems for rural electrification — Part 9-6: Integrated
system — Selection of Photovoltaic Individual Electrification Systems (PV-IES)

IEC TS 62257-12-1 (2007-06) Ed. 1.0

Recommendations for renewable energy and hybrid systems for rural electrification — Part 12-1: Selection of
self-ballasted lamps (CFL) for rural electrification systems and recommendations for household lighting
equipment
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according to the main project phases

Reference Phases of a Phases of a rural Player Deliverable IEC 62257
No. project electrification involved pertinent
project part
5.2.1 Opportunity - Master plan of Owner/ - Master plan Part 1
study electrification Project Time table of
developer -
(Where to develop the P electrification
national grid Engineering (taking into
consultant account
Where to develop off economic or
yllu‘ Uicbi.lllrlbdi.lull} polltlcal
priorities)
- Amount of
investment (total
and per year)
5.2.2 Specification - Target definition Project - List and maps)of | Part 2
(location, size of developer small towns,and
the project) ) ) village§-to’be Part 3
Engineering electrified
consultant
5.2.3 Feasibility - Feasibility Project - ( Renewable Part 2
developer energies
(Technical and P resoSrce socio
economical) Engineering assessment economic
consultant study
(socio - Socio
economical, economical
financial) study
- Business plan
5.2.4 Detailed Writing of the General Project - General Part 2
technical Specification developer specification
studies Engineering Part 3
consultant Part 4
Part 5
Parts 7 {0 12
5.2.5 Implementation | Erection, Project - Electrical Part 5
commissioning implementer installations
Part 6
Suppliers - Commissioning
sheets
Sub-
contractors
Training
providers
5.2.6 Validation Assessment: does the Project - Quality of Part 6
service provided developer service
comply with the ) . assessment
Ceneral-Specification Enqineering report
v consultant v
Project
implementer
5.2.7 On field - Operation Owner/ - Quality of Part 5
operation ) Project service
- Maintenance developer _ Part 6
- Quality of
- Replacement Operator management and rglevant
technical
- Management - Customer specification
- Recycling relationship
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5.2 Review of the IEC 62257 series: links with the phases of a rural electrification
project (see Table 3)

5.21 Opportunity study
A master plan for the electrification of a region of a developing country or the electrification of

remote sites in developed countries shall take into account both the development of the
national or the regional grid and the use of decentralized collective or individual systems.

Part 1 entitled:

IEC TS 62257-1:2015, Recommendations for renewable energy and hybrid systems for
rural electrification — Part 1: General introduction to IEC 62257 series and| rural
electrification

provides the basics on the rural electrification methodology using both the develépment |of the
grid ahd standalone systems and explains the different options to carry it out«

It especially introduces the advantages or disadvantages of colléctive and indiyidual
electrification solutions. Part 1 also introduces the different parts of-the series which Will be
useful for the players involved for each part of the project.

Figure 1 of this Part 1 illustrates the implementation of a master plan year after year|using
both the development of the grid and the use of decenitalized autonomous collect|ve or
indiviqual systems.

5.2.2 Specification of a project

In thig phase, the solvable needs of the future gustomers shall be assessed in order to fefine
the tefhnical solutions which are suitable to $atisfy them.

Part 4 entitled

IEC TS 62257-2:2015, Recommendations for renewable energy and hybrid systems for
rural electrification — Part 2; From requirements to a range of electrification systems

presepts the methodological approach to carry out this phase of the project.

It alsg presents a range of systems and provides assistance for choosing the right slystem
accordling to the characteristics of the needs it can satisfy (range of services, power, qantity
of engrgy, level ofiquality of service, etc.).

Examples of:standardized range of services along with standardized systems architegtures
are also provided.

Part 3 entitled

IEC TS 62257-3:2015, Recommendations for renewable energy and hybrid systems for
rural electrification — Part 3: Project development and management

emphasizes the necessity of defining the different players involved in the project, their needed
competencies, their respective responsibilities and the contracts that shall link them, prior to
starting any work on the project.

This preliminary action is one of the key elements for the successful implementation of the
project.

Part 3 proposes the implementation of a quality assurance approach, allowing the owner and
the project implementer to check at specified intervals that:
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— the project is suitably designed to satisfy the needs of the future customers,

— the technical installations are implemented according to the General Specification,

— operation, maintenance, feedback and validation of the quality of service are correctly
organized.

Figure 3 below is reproduced from Figure 1 of IEC TS 62257-3:2015. It illustrates the
contractual links that shall be established between the stakeholders of the project.

Table 4 below is reproduced from Table C.1 of IEC TS 62257-2:2015; it gives examples of
indicators which can be used to adapt the quality of service to the solvable and affordable
needs of the future customers and specify them in the General Specification.

C
Owner
C C
Training . c Engineering
prpovider Project developer consultant
A
Transfer of Transfer of c
responsibility responsibility.
. C
. Project Subcontractor
implementer
Provision for y
training C
> Operator User
C Provision for
training
Provision for
trainiag Maintenance
contractor
IEC
NOTE =C*+epresenic-a—potential-contrastual-arrangement-betweoon-twe-connecting-parties-

Figure 3 — Contractual relationship
between project participants — (IEC TS 62257-3:2015, Figure 1)
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Table 4 - Combined categorization — (IEC TS 62257-2:2015, Table C.1)

Power quality indicators
Require Specified Specified supply Required power quality
ment duration of availability
class service ? (%lyear)
(h/day) 1 2 3 1 2 3
=24h
16 <h <24
C 8<h<16 l+aul <10% Uy | |xaUl <15 % Uy | [+aUl <20 % U,
=99 =J0 =99 [+Af] <1 Hz [+Af] <2 Hz [+Af] < 3,H3
THD <3 % THD <5 % THD <10 %
D 4<h<8
E h<4
F Systems requiring power quality indicators either above or below these values may)be specified
according to special requirements.
Uy The r.m.s. voltage at a given time at the supply terminals, measured over a given interval.
S The nominal frequency of the supply voltage Uy should be f. Under normal‘eperating conditions the| mean
value of the fundamental frequency measured over 10 s should be within, the range of f+ Af.
a8 Start time and end time of the period for the duration of service should bevimplemented in the contract.

Table|5 illustrates a specific example of the use of Table 4.

Table 5 — Service specification (example) - (IEC TS 62257-2:2015, Table C.2)

Cat 1 D 1 3
Maximum available P <100 W Weekly average Service provided for |J_rAU |s 20 % UY,,
power|demand: serviceproviding more than 99 % of the
energy 4 h per day, as |year |J_rAf |s 3 Hz,
amaximum.
THD <10 %
Average energy E <0,5 kWh
provided over 24 h

5.2.3 Feasibility study of a project

In thi$ phase;the socio-economic characteristics of the future clients, the geographic and
topogfraphic-characteristics and the renewable energies resources of the site are assesged in
order [to establish a business plan and verify the viability of the project.

These studies are essential for the next step which is to choose the technical solutions and
write the General Specification.

The results of the socio-economic study, the methodology of which is explained in Part 2 are
used to establish the profile of the future clients in terms of solvable needs for electrical
services.

Part 4, entitled

IEC TS 62257-4:2005, Recommendations for renewable energy and hybrid systems for
rural electrification — Part 4: System selection and design

classifies the quality of the information that shall be collected in order to assess the resources
of the site in terms of renewable energies which shall be taken into account when choosing
and sizing the electrical installations and which affect the cost of these installations.
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These informations added to the techno-economic calculations needed for the establishment
of the business plan displayed in Part 4 are used to choose among the technical solutions
presented in Part 2.

Figure 4 below reproduced from Figure 1 of IEC TS 62257-2:2015 gives an example of what
could be the content of a socio-economic study.

Preliminary study

C

General information
on the environment
of the project

D

Organisational
study

ciological data
mmunity's priorities for development

s - possiblesspurces of financing
c
- e¢onomical activity
d
e

- existing Tocal infrastructures
- private sector dynamics

- /community-level dynamics

= public-sector dynamics

velopment projects under way in the region
ternalities (environmental impact)
- level of education

IEC 2693/13
Techno-economical Financial
study analysis
- demographic and geographic data
L the load distribution curve of the village ©h - number of customers and
the distribution of customers per service variations in time
L fuel price - average selling price

- access fee for electricity

IEC

Figure 4 — Example of the content of a non-technical preliminary study —
(IEC TS 62257-2:2015, Figure 1)

5.2.4 Detajled technical studies

The detailed technical solutions for the implementation of the project are chosen in this

phasd.. This leads to the writing of the General Specification (GS), which is the refdrence
documanf faorthe prnjnr\f and-forthe-callfortenders-

Part 2 proposes architectures for individual or collective electrification systems able to provide
the solvable needs identified by the socio economic study.

Part 3 is helpful for the writing of the GS, for defining the level and the affordability of the
electrical services to be provided, and for defining the technical and administrative frame as
well as the implementation schedule of the project.

Part 4 gives elements for defining the rules for the management of the energy produced and
for defining the kind and the quality of the information to be collected for this management. It
also helps introducing in the GS a common framework for the answers of the sub-contractors
or manufacturers to the call for tenders. It gives criteria in order to help the owner and the
project developer to compare the proposals and choose the best techno economic answer.
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Part 5 entitled

IEC TS 62257-5:2015, Recommendations for renewable energy and hybrid systems for
rural electrification — Part 5: Protection against electrical hazards

details the level of safety that the future electrical installations shall offer (safety of persons,
protection against overloading, over-voltages, against lightning and risks of fire) and that shall
be prescribed in the GS.

In order to specify electrical devices or systems that will be sourced through call for tenders,
the GS makes reference to Parts 7 to 12 (see Table 1) which are technical specifications for
electrical stand-alone systems. equipment or accessories. These technical specifications
contain tests suitable for verifying the conformity to the GS of the equipment proposed. by the
suppliers.

The proposed tests have been designed in order to reduce their cost as much as-possible and
to require the most simple laboratory equipment.

For exkample Part 5 strongly recommends the use of the TN-C-S systems for the neutral
system and the earthing of the microgrid of a village for the protéection of persons apainst
electr|c shocks as shown in Figure 5 which is reproduced from Figure B.2 of IEC TS ¢2257-
5:200p.

L1o
L2o
L3o
PEN ¢ g a PE
2 . N
']L“
I\ E- Hinhintitia i mmem s @

Exposed conductive parts

Earthing of system IEC

Neutrall and protective functions combined in a single conductor in a part of the system.

Figure 5 — TN-C-S system — (IEC TS 62257-5:2015, Figure B.2)

5.2.5 Implementation of a project

During

Part 5 provides to the involved players all the needed technical information about the level of
the safety that shall be ensured by the installations and how to verify that the prescriptions of
the GS are really fulfilled.

Part 6 entitled

IEC TS 62257-6:2015, Recommendations for renewable energy and hybrid systems for
rural electrification — Part 6: Acceptance, operation, maintenance and replacement

gives all necessary information in order to verify that all the electrical devices and installations
comply with the requirements of the technical specifications (Parts 7 to 12) as prescribed in
the GS.
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Parts 7 to 12 are detailed technical specifications for the different equipment that shall be
sourced in order to implement the project:

Photovoltaic array (Part 7-1)

Generator set (Part 7-3)

Lead acid batteries (Part 8-1)

Micropower systems including renewable energies and hybrid (Part 9-1)
Microgrids (Part 9-2) — User interface (Part 9-3)

Indoor installation (Part 9-4)

- P pUI‘lab=c :cllltclll (Pdlt 9‘5)
— PV electrification systems (Part 9-6)
— Cagmpact Fluorescent Lamps, CFL (Part 12-1)
Tests| are provided in these technical specifications which can be performed by| local
organj|sations with very simple equipment and in local test conditions (close-to the one [of the
projedt). For example Figure 6 below reproduced from Figure 2 of IEC TS 62257-8-1:2007
showsg the phase A of a stamina test for automotive lead acid batteries.used for PV systgms.
START Phase A STOP
(=0 discharge on
voltage
End ﬂ threshold
of Discharge battery Wait until
Repeat 5%imes the cycle
Wait until If
r=12h 1=about 10 h Share
Additional.charge _
Charge battery t=0
battery at /s )
without voltage at Aeslin‘gvi'tt:ti‘éz"age
End of additional limitation
k charge period /
IEC
Figure 6 — Phase_A battery endurance test — (IEC TS 62257-8-1:2007, Figure 2)
5.2.6 Validation of a project
Part g provides the necessary recommendations in order to commission the installations and
verify[their_conformity to the GS.

This phase is the last one before the handing over of the installations to an operator.

Table 6 below reproduced from Table 8 of IECTS 62257-6:2015 summarizes the actions to be
implemented in order to verify that the installations complies with the prescriptions of the GS
according to the kind of electrification system as defined in Part 2.
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Table 6 — Verification of the adherence to commitments — (IEC TS 62257-6:2015, Table 8)

Actions System types
T1 T2 | T3 | T4 | T5 | T6
Check that appliance specifications are identical to those for initially X X X X X X
installed appliances
Check that the delivered service at least equals the service defined under X
the contract
Compare measured energies (production and consumption) for the X X X X X
contractually defined period. (for this comparison, user consumed a.c. and
d.c. energies shall be metered)
Compfdre the fraction produced by the generator set against the fraction X X
produg¢ed by REN if the contract requires a partial contribution of the
gensej.
For callective systems: check contract managers/meters function (power X X X X X
limiterp, energy limiter, etc.)

Figure¢ 7 below reproduced from Figure 3 of IEC TS 62257-9-6:2008 gives among gthers,

indicators in order to make measurements able to assess by calculating “quality of s

Brvice

ratios|[ that the service rendered (lighting, TV, refrigeration, €tc)) to the customers hy the

installiations really complies with the GS prescriptions.

START Test 3

Noon

t=0
ﬂ Sunrise (solar time)

4

t =y days

Power the loads according
to the load profile
(PV modules covered)

Charge battery

under daylight afternoon

AND

Power the loads according

to the load profile

4 STOP Test3
Repeat "Z” days the cycle\(until 30 “bad sunny days”)

\ ( Power the loads ]

| -

J

according to the
L load profile J

5.2.7 Onfield operation

}—e
Sunset

IEC

Figure-7/~= Test 3, operating cycles — (IEC TS 62257-9-6:2008, Figure 3)

During this phase operation is organized, maintenance plans are implemented and provjsions

are made for the necessary renewal of parts of the installations as well as the overall

installation itself as planned in the business plan.

This phase is of the utmost importance for the permanence of the installation and of the
service provided to the customer. In the past, a lot of projects have been implemented
omitting this phase and have proved to be failures. Installations have failed and the service to

the customer has been interrupted.

It is thus compulsory that the installations are handed over to a competent operator. The latter
is responsible for the permanence of the service to the client after having verified that the
installations he is going to operate are complying with the prescription of the GS.

Part 5 gives the needed elements for organizing the operation of the installations ensuring the

safety of the clients and of the operating staff.
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Part 6 allows to define clearly the responsibilities of all the stake holders involved. It provides
elements in order to:

— organize the operation actions and define the level of competencies of all the staff,
organize the operation actions with the adequate level of safety,

— prepare the maintenance plan,

— prepare the renewal of parts or of the overall installation,

— organize the recycling of dismantled parts.

Table 7 reproduced from Table 3 of IEC TS 62257-6:2015 defines the responsibilities of the

different stake holders involved in the actions of commissioning. operation. maintenance and
renewlal in this phase of operation in the field (AOMR actions).

Table 7 — AOMR participant involvement — (IEC TS 62257-6:2015, Table 3)

Nature of AOMR actions

articipant A o M R

Responsibilities versus AOMR concerns

©

Owne | | Long term financial and centractual responsibility for
the system.

Projedt developer C C C Responsible for defining operating rules, maintengnce
policy and replacemient time schedule

Engingering C C C On the basis of'a service to be supplied and undef the
consultant project developer’s responsibility, defines AOMR fules
and levelS'which will allow the provision of this sefvice.

Projedt implementer May.provide information relevant to AOMR to the
project developer

Subcgntractor | | Specific to warranty of equipment

Operaftor | | Upon acceptance of the work, gives his consent ahd
declares the micropower plant "accepted for opergtion”.
Is then responsible for the application of AOMR rdles
on site

Responsible for ensuring the proper maintenance [of the
production, distribution and demand subsystems
including earthing arrangements.

Maintg¢nance Committed to visit the system at regular intervals for
contractor checking the condition of those components subjected
to aging.

Performs maintenance and reconditioning operati¢ns.

Committed to inform the participants and mainly the
operator about major events regarding the operatipn of
the system.

Training provider T T Provides relevant knowledge and related training
actions to make people able to perform their allocated
AOMR actions.

User By applying instructions provided, the user can supply
feed back to the operator and may perform simple
operation and maintenance actions depending on the
system design.

Reports any maintenance issues to the operator.

C: conceptual role.
I: implementation role.

T: training role.
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Annex A
(normative)

Terms, definitions and abbreviations in use in the IEC 62257 series

ambient temperature
temperature of the medium in the immediate vicinity of a battery

AOMR actions

accep

tance, operation , maintenance and replacement actions

apparatus which distributes, filters or transforms the light transmitted from one or more lamps

and
proteq
conne

[SOU

readi
capab

dismantling of structural parts, cupboards, benches or the like

block
part o

block
diode
currer

BMS
batter

bypas
diode
currer

ficth—imctodes;except—thetamps—themsetves,—att—theparts—ecessary for—fixim
ting the lamps and, where necessary, circuit auxiliaries together with the mea
cting them to the electric supply

RCE: IEC 60050-845:1987, 845-10-01]

y available
le of being reached for inspection, maintenance or repairs without necessitatir

f a line between two consecutive stoppage poles
ing diode

connected in series to module(s), panel(s), sub-arrays and array(s) to block re
t into such module(s), panel(s), sub-array(s) and array(s)

y management system (or battery chargel/discharge controller)

s diode
connected across one or more cells in the forward current direction to allow the m

y and
ns for

g the

verse

odule

t to bypass shaded or broken, cells to prevent hot spot or hot cell damage resulting from
the rejerse voltage biasing from the other cells in that module

j and

A fully

cable

asserIny of one or more conductors and/or optical fibres, with a protective coverin
possibly filling, insulating-and protective material

cable|core

the cqgnductor with-its insulation but not including any mechanical protective covering
capagity

capagity <of a cell or a battery>

quant|tyCof electricity (electric charge), usually expressed in amperes-hour (Ah), which
charged-battery-can-deliverunderspesified-conditions

carrier

messenger

wire or a rope, the primary function of which is to support the cable in aerial installations,

which

CES
collec

may be separate from or integral with the cable it supports

tive electrification system

charge rate <relating to secondary cells and batteries>
electric current at which a secondary cell or battery is charged

Note 1 to entry: The charge rate is expressed as the reference current It = Cr/n where Cr is the rated capacity
declared by the manufacturer and n is the time base in hours for which the rated capacity is declared.


https://iecnorm.com/api/?name=fd9fdfcec1e03ba384081c96ab8ca526

- 24 — IEC TS 62257-1:2015 © IEC 2015

[SOURCE: IEC 60050-482:2004, 482-05-45]

class | equipment

equipment in which protection against electric shock does not rely on basic insulation only,
but which includes an additional safety precaution in that accessible conductive parts are
connected to the protective earthing conductor in the fixed wiring of the electrical installation
in such a way that accessible parts cannot become live in the event of a failure of the basic
insulation

Note 1 to entry: Class | equipment may have parts with double insulation or parts operating at SELV. For
equipment intended for use with a flexible cord or cable, this provision includes a protective earthing conductor as
part of the flexible cord or cable.

class|ll equipment
equipment in which protection against electric shock does not rely on basic insulation only,
but in| which additional safety precautions such as double insulation or reinforced-insylation
are pfovided, there being no provision for protective earthing or reliance upeninstallation
condifions.

Note 1 [to entry: Such equipment may be one of the following types:

— eqyipment having durable and substantially continuous enclosures of insulatibgy material which envelops all
mgtal parts, with the exception of small parts, such as nameplates, screws and rivets, which are isolat¢d from
livg parts by insulation at least equivalent to reinforced insulation. Such equipment is called insulation-enhcased
Class Il equipment;

— eqyipment having a substantially continuous metal enclosure, in which*double insulation is used thropghout,
ex¢ept for those parts where reinforced insulation is used, becausé the application of double insulgtion is
mgnifestly impracticable. Such equipment is called metal-encasegd/Class Il equipment;

— eqyipment that is a combination of the types described in the"iwe preceding items.

Note 2|to entry: The enclosure of insulation-encased Class*1l equipment may form part of the whole| of the
supplefnentary insulation or of the reinforced insulation.

Note 3|to entry: If the equipment with double insulation or reinforced insulation throughout has an darthing
termingl or earthing contact, it is considered to be ofi€Class | construction.

Note 4 |to entry: Class Il equipment may be-provided with means for maintaining the continuity of pr¢tective
circuits| insulated from accessible conductivé parts by double insulation or reinforced insulation.

Note 5 to entry: Class |l equipment may,have parts operating at SELV.

class|lll equipment
equipment in which protection against electric shock relies on supply at SELV and in [which
voltages higher than these of SELV are not generated

Note 1 |to entry: Equipment intended to be operated at SELV and which have internal circuits that operdte at a
voltage] other than SELY‘are not included in the classification and are subject to additional requirements.

Colle¢tive Electrification System
CES
micropower’plant and microgrid that supplies electricity to multiple consumption points uging a
singlelarmultiple energy resource points

color
the color characterictics of a lamp are defined by the color appearance and the color rendition
(or rendering)

Note 1 to entry: The actual color of the lamp is called color appearance and is defined in terms of the spectral
tristimulus values (color co-ordinates) according to the recommendations of the IEC.

Note 2 to entry: The spectral characteristics of the light emitted by the lamp have an effect on the appearance of
the objects it illuminates; this effect is called rendition.

color temperature
temperature of a source whose radiation has the same chromaticity as that of a given stimulus

commissioning
final checking of installation and operation of a battery on site
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comp
CFL

act fluorescent lamp

a tubular fluorescent lamp unit with a bended tube that incorporates, permanently enclosed,
all elements that are necessary for starting and for stable operation, and which does not

includ

const

e any replaceable or interchangeable parts

ant current charge

charge during which the electric current is maintained at a constant value regardless of the
battery voltage or temperature

[SOURCE: IEC 60050-482:2004, 482-05-38]

cycle
a seq
batter

cyclin
set of
the s3

Note 1
charge

[SOU

density

comm

Note 1
to the

dispatchable power system

sourc
(for e

system)

doub

insulation comprising both basig'insulation and supplementary insulation

[SOU

DRES
decen

dry charged-battery

state
the pl

y under specified conditions

g <of a cell or battery>
operations that is carried out on a secondary cell or battery and is repeated regul
me sequence

to entry: In a secondary battery these operations may consist of a sequéence”of a discharge follow
or a charge followed by a discharge under specified conditions. This sequence may include rest perig

RCE: IEC 60050-482:2004, 482-05-28]
only considered as the volumic mass, in kg / dm?

to entry: Density is also defined as a dimensionless‘magnitude expressing the ratio of the electrolyt
ater mass occupying the same volume at 4 °C.

b, generator, system is dispatchablef delivered power is available at any specifie
ample, a genset is a dispatchable‘system, REN generator is a non-dispatchable

e insulation

RCE: IEC 60050-195:1998, 195-06-08]
tralized rurat-electrification system

bf delivery of some types of secondary battery where the cells contain no electrolyf

uence of a discharge followed by a charge or a charge followed by a dischargl of a

Brly in

bd by a
ds.

e mass

l time
bower

e and

htés are dry and in a charged state

[SOURCE: IEC 60050-482:2004, 482-05-30]

duration of service
number of hours when a load is powered

pwal

T

daily weighted quality of service

earth

conductive mass of the earth, whose electric potential at any point is conventionally taken as

equal

to zero

[SOURCE: IEC 60050-826:2004, 826-04-01]
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earthing
a protection against electric shocks

electric equipment

item used for such puposes as generation, conversion, transmission, distribution or utilization
of electric energy, such as electric machines, transformers, switchgear and controlgear,
measuring instruments, protective devices, wiring systems, current-using equipment

[SOURCE: IEC 60050-826:2004, 826-16-01]

electrochemical cell or battery
an electrochemical system capable of storing in chemical form the electric energy received
and which can give it back by conversion

[SOURCE: IEC 60050-482:2004, 482-02-29]

electrolyte
liquid Jor solid substance containing mobile ions which render it ionically conductive

Note 1 [to entry: The electrolyte may be liquid, solid or a gel.

engineering consultant
organjzation, company or person responsible for translating the-heeds of the potential user
into technical requirements, in accordance with the relevant [EC technical specifications, and
prepafing the call for tenders

envirpnmental conditions
charagteristics such as elevation, temperature, humidity, that may influence performancgs

equigotential bonding
provigion of electric connections betweén” conductive parts, intended to aghieve
equipptentiality

Note 1|to entry: The role of the equipotential“bonding is to decrease the difference in potential that cgqn exist
betweep two exposed-conductive parts of an\installation.

extrajlow voltage
ELV
voltage not exceeding the relevant voltage limit of band | specified in IEC 60449

See dlso IEC 61201.(Voltage not exceeding 50 V a.c. and 120 V d.c. ripple freg are
considlered to be ELV

[SOURCE: IEG60050-826:2004, 826-12-30]

fulfilmentof service
ratio gf @measured provided service to a required service

gassing of a cell
evolution of gas resulting from electrolysis of the water in the electrolyte of a cell

[SOURCE: IEC 60050-482:2004, 482-05-51]

General Specification

GS

specification prepared by the project developer using the present series of IEC 62257
documents which mainly defines the level and cost of services to be reached and project
conditions including the administrative frame and techno-economic context of the project as
well as of the project timetable

HMPS
hybrid micropower system: micropower system including generators from different
technologies
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hybrid system
multi-sources system

identification file

IF

document describing the equipment in terms of detailed technical specification, design and
associated performance

Individual electrification system

IES

micropower plant system that supplies electricity to one consumption point usually with a
single energy resource point

IK code
degrep of protection provided by enclosures for electrical equipment againsty external
mechrnical impacts

illuminance <of an elementary surface>
symbpl E
the luminous flux received by an elementary surface divided by the areaof this surface

Note 1[to entry: In the S| system of units illuminance is expressed in lux (Ix) or lumens per square metre (Jm/m?).
1 lux is|the illuminance produced on a surface of 1 square metre by a luminous\flux of 1 lumen uniformly dis{ributed
over thpt surface.

[SOURCE: IEC 60050-723:1997, 723-08-30]

illuminance meter
instrument for measuring illuminance

[SOURCE: IEC 60050-845:1987, 845-05-16]

Imob_REVERSE , , o .
the cdrrent a module can withstand in_the reverse direction to normal without damage fo the

module. This rating is obtained from the manufacturer at expected operating conditions.

This qurrent rating does not relate to bypass diode rating.

Note 1|to entry:  Module reverse current is the current flowing through the PV cells in the reverse direg¢tion to
normal]jcurrent.

Note 2 |to entry: A typical figure for crystalline silicon modules is between 2 and 2,6 times the normal shor} circuit
currentfrating lgs yop-

implementation/contract
contrgct between project developer and project implementer usually the result|of a

competitive ;sollicitation for proposals developed by the project developer on the basis [of the
generpléspecification

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

instructed person
person adequately advised or supervised by skilled persons to enable him/her:

e to perceive risks and to avoid hazards which electrical, chemical or mechanical equipment
may create,
e to perform correctly the required task

IP degree
degree of protection provided by enclosures for electrical equipment against penetration by
foreign bodies and dust/water
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Isc ARRAY B _
the short circuit current of the PV array at Standard Test Conditions, and is equal to:

Isc ARRAY = Isc MmoD * Sa

where S, is the total number of parallel-connected PV strings in the PV array

Isc mop
the short circuit current of a PV module or PV string at Standard Test Conditions (STC), as

specified by the manufacturer in the product specification plate.

As PV strings are a group of PV modules connected in series, the short circuit current of a
stringsequattotsc vion.

Isc s-pRRAY B
the short circuit current of a PV sub-array at Standard Test Conditions (STC), and equal [to:

Isc s-hARRAY = Isc MoD * Ssa

wherg Sg, is the number of parallel-connected PV strings in the PV subzarray

isolated site
electrlc characteristic to define a specific location not (currently connected |to a
natiorfal/regional grid

junction box
closed or protected connecting device allowing making-ofione or several junctions

[SOURCE: IEC 60050-442:1998, 442-08-03]

lead-acid battery
storage battery in which the electrodes are“made mainly from lead and the electrolyt
sulphJAric acid solution

W
&
O]

licenged person
persoh who is authorized to perform electrical work under the appropriate state or tefritory
statutes and regulations. Only sKilled or instructed persons can be licensed.

life <¢f a lamp>
total time for which a lamp~has been operated before it becomes useless, or is considefed to
be so|according to specified criteria.

Lampllife is usually.expressed in hours.

[SOURCE: IEC60050-845:1987, 845-07-61]

: a : d 8 e end
of life and during which photometric and electrical measurements may be made at specified
intervals

[SOURCE: IEC 60050-845:1987, 845-07-62]

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

Note 1 to entry: Examples of categories of applications of the light are given in 5.1.

light output ratio <of a luminaire>

luminaire efficiency <USA>

ratio of the total flux of the luminaire, measured under specified practical conditions with its
own lamps and equipment, to the sum of the individual luminous fluxes of the same lamps
when operated outside the luminaire with the same equipment, under specified conditions
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[SOURCE: IEC 60050-845:1987, 845-09-39]

light unit
assembly inside a casing of all parts such as lamps, optical apparatus, coloured glass,
terminals, necessary to exhibit a light aspect

[SOURCE: IEC 60050-821:1998, 821-02-38]

lighting equipment
luminaire and lamp combination

lighting performance

ability| of a product to provide the right illuminance for a given application
live pjart
conductor or conductive part intended to be energized in normal operation, including a neutral

condu

Note 1

[SOURCE: IEC 60050-195:1998, 195-02-19]
luminfaire
apparptus which distributes, filters or transforms the light transmitted from one or more

and v
proteq
conne

[SOU

ctor, but by convention not a PEN conductor or PEM conductor or PEL.¢onductor

to entry: This concept does not necessarily imply a risk of electric shock.

hich includes, except the lamps themselves, all the" parts necessary for fixin
ting the lamps and, where necessary, circuit auxiliaries together with the mea
cting them to the electric supply.

RCE: IEC 60050-845:1987, 845-10-01]

lumi
[Im/
quotie

[SOU

mainfienance contractor

organ
perfor

micro

subsystem of a DRES intended for power distribution of which the capacity does not e

100 k

Note 1

ous efficacy

|

nt of the luminous flux emitted by the power consumed by the source

RCE: IEC 60050-845:1987,.845-01-55]

zation, corporate .company, operator or person contracted by the operatc
ming maintenances@perations on the installation
grid

VA, and powered by a micropower plant

to entry;® The prefix “micro” is intended to express the low level of transmitting capacity.

micrgpower plant
power plant that produces less than 50 kVA through the use of a single resource or

amps
j and
ns for

r for

xceed

system

micropower system
subsystem of a DRES for power generation up to 100 kVA

hybrid

Note 1 to entry: The prefix “micro” is intended to express the low power level generated (from a few kVA to a few

tens of

kVA).

micropowerplant
subsystem of a DRES for power generation up to 100 kVA

Note 1 to entry: The prefix “micro” is intended to express the low power level generated (from a few kVA to a few

tens of

kVA).

nominal capacity
suitable approximate quantity of electricity, used to identify the capacity of a cell or a battery
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Note 1 to entry: This value is usually expressed in Ampere-hours (Ah).

non-dispatchable power system
a non-dispatchable system is resource dependent; power might not be available at a specified
time

observed battery capacity
quantity of electricity or electrical charge that a battery in high state of charge can deliver
under the proposed test conditions

Note 1 to entry: In practice, battery capacity is expressed in Ampere-hours (Ah).

operator
organfzation, company Of person In_charge of system operations, managemeny and
maintgnance

ordinpry person
persoh who is neither a skilled person nor an instructed person

ownef
organjzation, company or person financially responsible for the whole system and maintpining
titles of all the equipment. The owner could have also another role, such as project devgloper
or opgrator, but may be a completely separate organization

PEL qonductor
condyctor combining the functions of both a protectiveXearthing conductor and a line
condyctor

[SOURCE: IEC 60050-195:1998, 195-02-14]

PEN ¢onductor
conduyctor combining the functions of a protegtive earthing conductor and a neutral condiictor

[SOURCE: IEC 60050-826:2004, 826-04525]

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

portaple
capaljle to be carried by one‘person

Note 1 to entry: The terin %portable” implies often the additional ability to operate when carried.
[SOURCE: IEC£0050-151:2001, 151-16-47]

powef conditioning unit
PCU
systefthat converts the electrical power delivered by the PV array into the apprgpriate
frequency and/or voltage values to be delivered to the Toad, or stored in a battery or injected
into the electricity grid

power conditioning unit, isolated
power conditioning unit where there is electrical separation between the input and output
circuits (e.g. by means of an isolation transformer)

power conditioning unit, non-isolated
power conditioning unit where there is no electrical separation between the input and output
circuits

power factor
under periodic conditions, ratio of the absolute value of the active power P to the apparent
power S
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