IEC/TS 62257-2:2004(E)

IEC IEC/TS 62257-2

(]
®

TECHNICAL
SPECIFICATION

Edition 1.0 2004-05

Recpmmendations for small renewabls
electrification —
Part|2: From requirements to a ra



https://iecnorm.com/api/?name=2edd31f155b0e43151b2bb107759fdef

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2004 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEIl ou du Comité national de la CEl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-apres ou contactez le Comité national de la CEI de votre pays de residence.

IEC {entral Office
3, rug de Varembé
CH-1211 Geneva 20
Switzgerland

Emailt inmail@iec.ch
Web: [www.iec.ch (\
N

About IEC publications

The tedhnical content of IEC publications is kept under constant review
latest eflition, a corrigenda or an amendment might have been publi

C. ase make sure that you hlave the

= Catalogue of IEC publications: www.iec.ch/searchpub
The IEQ on-line Catalogue enables you to search by a vanety of driterigAre mber, text, technical commiftee,...).
It also gives information on projects, withdrawn a

= |[EC Just Published: www.iec.ch/online_news/j
Stay up to date on all new IEC publications. Just Publi 3 i 4ll new publications released. Apailable
on-line pnd also by email.

" Electfopedia: www.electropedia.org
The wofld's leading online dictionary of electromc nd e i Ataini initions
in English and French, with equival iti . i chnical
Vocabulary online.

= Custe¢mer Service Centre:
If you wish to give us your
Centre FAQ or contact
Email: ¢sc@iec.ch

Tel.: +41 22 919 02 11

Fax: +4{1 22 919 03 00

Service



http://www.iec.ch/
http://www.iec.ch/searchpub/cur_fut.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
mailto:custserv@iec.ch
https://iecnorm.com/api/?name=2edd31f155b0e43151b2bb107759fdef

IEC IEC/TS 62257-2

(
®

TECHNICAL
SPECIFICATION

Edition 1.0 2004-05

0a

Recpommendations for small renewakle.en
elecfrification —
Part{2: From requirements to a

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE X B

ICS 27.160; 27.180 ISBN 2-8318-7525-0

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=2edd31f155b0e43151b2bb107759fdef

-2- TS 62257-2 © IEC:2004(E)

CONTENTS

O L L @ T I PP 5
INTRODUGCTION ..ottt et et et et e e e e et e e e e e e en e an e e eeennns 7
RS Yo oY o = S 8
2 NOrmMative referENCES. .. e 8
3 Terms and definitiONS ..o 9
4 ethodology for non technical preliminary studies

411 Place and role of preliminary studies in a decentralized rural electrifi

PrOJECE e ittt

412  Specifications of the preliminary study

413 The stages of a socio-economic study
5 Classification of electrification systems ..o N LS N

5{1 Introduction to a range of systems

52 Usersrequirements ..........coceeiviiiiiiiiiniiineeennn,

53 Typology of qualitative requirements ..........Z4 ..o 0N L I re e Ne e e eeeereeeeeeenens

54 Typology of quantitative requirements

5/5 Classification for electricity s¢

5]6 '

57
6 Electrification systems architecture

6|1

62

643

64

615

66

6|7
AnneX A (infoxmative)Sta
A1 Ge
A.2 Pfeparat
A.3 Drawing-up of the‘questionnaires, choice of surveyors and choice of sample.............|.... 27
A.4 Cpnducting the survey - Analysis of the results.............ccocoiiiiiiiii 27

A.5 EXTrapolation Of TNE TESUITS ..o ci i oo e 27

Annex B (informative) Analysis of the type of receivers installed versus types of use and

demonstrating seasonable variability (where applicable) (see Clause 5)........ccccoveviiiiiiiinnnnn. 28
Bl DOMESTIC US B it e e e e e e 28
B.2 Analysis of the type of receivers versus usage types .......cooeoviuiiiiiiiiiiiciccec e 30

Annex C (informative) Supply quality indicators for isolated electrification systems (see
L0 = 10 1= I L PP 32


https://iecnorm.com/api/?name=2edd31f155b0e43151b2bb107759fdef

TS 62257-2 © IEC:2004(E) -3-

Annex D (informative) Assisted selection of production subsystem (see Clause 5) ................. 34
D.1 Characteristics of possible production subsystems.............ccooiiiiiii 34
D.2 Assisted selection of a decentralized production system suited to the requirement........... 34
Annex E (informative) Functional diagrams (See Clause 6)..........ccoovuiiiiiiiiiiiiiiiiie e 36
E.1 GloSSary Of SYMDOIS. ... 36
E.2 Architectures of SYStemIS .. .. 37
Figurc 1= Fynmlr_\ln of the content of 2 non technical Irjr't:liminsn'\ll chlriy 11
Figurg 2 — Systems architecture and dispatchable energy...........c......coei.

Figure 3 — General configuration of an electrification system.................

Figure A.1 — Flowchart of the stages of a socio economic study

Figure D.1 — Better adequacy of production subsystems solutions
availapility and daily duration of service ..............ccoooii G ee e

Figurg E.1 — Type T4l-a system
Figurg¢ E.2 — Type T41-b system
Figurg E.3 — Type T,4l-c system
Figurg¢ E.4 — Type T41-d system
Figurg E.5 — Type Tyl system ............5....\.
Figurg¢ E.6 — Type T3l-a system
Figurg E.7 — Type T3l-b system
Figurg E.8 — Type T4l sysfem\ ...« 50\ -
Figurg E.9 — Type Tl system
Figurg E.10 — Type Tgl
Figure E.11 — Ge&neral
Figure
Figurg
Figure
Figurg
Figure
Figurg
Figure

Table 1 — Application types and types Of USES......cuieiiniiii e e aae e 16
Table 2 — Expected quality of the SUPPIY ... 17

Table 3 — Synthesis of quantitative requirements/category (examples of type of user
=] o I UE- T PP 17

Table 4 — Typology of decentralized electrification systems.............cooooiiiiiiiiiiie . 18

Table 5 — Preliminary range of relevant (as a minimum) decentralized electrification
LS 251 =Y 0 PP 20

Table 6 — Recapitulation of characteristics of different types of isolated electrification
LS 251 =Y 0 PP 25

Table C.1 — Combined categorization ... 32
Table C.2 — Service specification (€Xample) ..o 33


https://iecnorm.com/api/?name=2edd31f155b0e43151b2bb107759fdef

-4 - TS 62257-2 © IEC:2004(E)

Table D.1 — Principles and characteristics of production subsystems ...............ccoociiiiinnnn. 34
Table E.1 — Glossary Of SYMDOIS ... 36
Table E.2 — List of cases, type Tql........ 37
Table E.3 — List of cases, type Tal.....cccoooiiiiiiiiiiiii 44
Table E.4 — List of cases, type T3C ... 54
Table E.5 — List of cases, type T4C ....cccooiiiiiiiiii 57

&



https://iecnorm.com/api/?name=2edd31f155b0e43151b2bb107759fdef

TS 62257-2 © IEC:2004(E) -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2: From requirements to a range of electrification systems

FOREWORD

1) Thqg International Electrotechnical Commission (IEC) is a worldwide organization for s ization eonpprising
all [national electrotechnical committees (IEC National Committees). The obje i romote
intdrnational co-operation on all questions concerning standardization in the electfical and Ids. To
this end and in addition to other activities, IEC publishes International Standarg i¢ations,
Teghnical Reports, Publicly Available Specifications (PAS) and Guides s “IEC
Puljlication(s)”). Their preparation is entrusted to technical committees; a erested
in the subject dealt with may participate in this preparatory work d non-
governmental organizations liaising with the IEC also participate in closely
withh the International Organization for Standardization (ISO) in dccorda ined by
agreement between the two organizations

2) Thqg formal decisions or agreements of IEC on technical mattgrs expre ational
conisensus of opinion on the relevant subjects since eac rom all
intdrested IEC National Committees.

3) IEQ Publications have the form of recommendations ational
Committees in that sense. While all reasbgabl of IEC
Puljlications is accurate, or any
misjnterpretation by any end user.

4) In ¢rder to promote international uniformity, IE ications
trarnjsparently to the maximu i rgence
betyveen any IEC Publicatiop’and the,co igated in
the|latter.

5) IEQ provides no marking pro or any
equipment declared to be i

6) All psers should

7) No [liability shall a employees, servants or agents including individual expefrts and
memmbers of its tec ) ational Committees for any personal injury, property damage or
other damage of/any h soever, whether direct or indirect, or for costs (including legal fegs) and
expenses arising \out \of the “publicati use of, or reliance upon, this IEC Publication or any otHer IEC
PuRlications

8) Attgntion_ is Hrawn to atiyé references cited in this publication. Use of the referenced publicafions is
indisp S 'R

9) Attgntion possibility that some of the elements of this IEC Publication may be the subject of
patent rights: C shal\notbe held responsible for identifying any or all such patent rights.

The ain~ task o

exceptiagnal’ circumstances, a technical committee may propose the publication of a technical

Speci ication when

EC technical committees is to prepare International Standaqis. In

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

despite repeated efforts, or

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

is the

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

whether they can be transformed into International Standards.

IEC 62257-2, which is a technical specification, has been prepared by IEC technical committee

82: Solar photovoltaic energy systems.

This technical specification is to be used in conjunction with IEC 62257 series.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
82/302/DTS 82/320/RVC

Full information on the voting for the approval of this technical specification can be found in the

report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. It was
developed in cooperation with other IEC technical committees and subcommittees dealing with

batterjes"), subcommittee 21A ("Secondary cells and batteries containing a
acid electrolytes"), technical committee 64 ("Electrical installations
electric shock"), technical committee 88 ("Wind turbines"), and others,

This qocument is based on IEC/PAS 62111(1999); it cancels and
IEC/PAS 62111.

The gommittee has decided that the contents of this pubtication
2007.|At this date, the publication will be

* recopfirmed,;

» withdrawn;

* replaced by a revised edition, or
« amended.

A bilingual version of this publication ma ed)g ater date.

s and

gainst

arts of

i until
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INTRODUCTION

The IEC 62257 series intends to provide to different players involved in rural electrification
projects (such as project implementers, project contractors, project supervisors, installers, etc.)
documents for the setting up of renewable energy and hybrid systems with AC voltage below
500 V, DC voltage below 50 V and power below 50 kVA.

These documents are recommendations:

a) to choose the right system for the right place,
b) to design the system

c) toloperate and maintain the system.

Thesq documents are focused only on rural electrification concentratjn ific to
develpping countries. They shall not be considered as all inclusive do cirification. The
documents try to promote the use of renewable energies in ru jo not
deal etc.)

Furth

This different | parts

correg ; west life cycle cpst as
possibble. One of the main objectives is to proyide the mi fficient requirements,
releva ; J y ang hybrid off-grid systgms.

The p > Qris a range of renewable gnergy
based : ents of customers identified in the field

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

Part 2: From requirements to a range of electrification systems

1 Scope

The spope of this part of the IEC 62257 series is to propose a methodological approach for the
setting up and carrying out of socio-economic studies as part of the framework of deceritialized
rural gelectrification projects. It is addressed to project teams and in paxtic experts in
chargg of socio-economic studies in international projects.

The amount of detail gathered and the requisite number of e nd on
the sg¢ale of the proposed project. For large projects involying btailed
study [would be required, for a project which involves a gingle 0 study
could |be truncated.

The information coming from such preliminary studi used/for several purposes,

such @s more complete economic and financial

This nical solutions that codlld be
recon t with
the ne

Then, bs are
propo

2 Ngd

The fd :rt. For
dated ed applies. For undated references, the latest edifion of
the referenced do ding any amendments) applies.

IEC 606 Graphical symbols for diagrams

IEC 6 > endations for small renewable energy and hybrid systems for rural
electrification — Part™: General introduction to rural electrification

IEC 62257-3, Recommendations for small renewable energy and hybrid systems for rural

electrification — Part 3: Project development and management 2

IEC 62257-4, Recommendations for small renewable energy and hybrid systems for rural
electrification — Part 4: System selection and design 2

IEC 62257-5, Recommendations for small renewable energy and hybrid systems for rural
electrification — Part 5: Safety rules 2

1 “DB” refers to the IEC on-line database.

2 Und

er consideration.
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IEC 62257-6, Recommendations for small renewable energy and hybrid systems for rural
electrification — Part 6: Acceptance, operation, maintenance and replacement 2

IEC 62257-7, Recommendations for small renewable energy and hybrid systems for rural
electrification — Part 7: Technical specifications: generators 2

IEC 62257-8, Recommendations for small renewable energy and hybrid systems for rural
electrification — Part 8: Technical specifications: batteries and converters 2

IEC 62257-9, Recommendations for small renewable energy and hybrid systems for rural
electrification — Part 9: Technical specifications: integrated systems 2

IEC §2257-10, Recommendations for small renewable energy and hyh for rural

electrlfication — Part 10: Technical specifications: energy manager 2

IEC §2257-11, Recommendations for small renewable energy & of rural

electrification — Part 11: Technical specifications: consideration

IEC 62257-12, Recommendations for small renewable ene
electrlfication — Part 12: Other topics 2

systems fof rural

3 Terms and definitions
For the purposes of this part of the IEC 6% s e folowing terms and definitions apply.

3.1
REN
renewable energy

3.2
hybrigd system
multi-sources syst

3.3

dispa
sourc
(for e
power

 time
hable

34
non dispatchable power system
a non|dispatchable system is resource dependent; power might not be available at a spegcified
time

3.5

storage

storage of energy produced by one of the generators of the system and which can be
reconverted through the system to electricity

3.6

micropower plant

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

2 Under consideration.
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3.7
microgrid
grid that transfers a capacity level less than 50 kVA and powered by a micropower plant

3.8

Individual Electrification System

IES

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

3.9

Colle¢tive Electrification System
CES
micropower plant and microgrid that supplies electricity to multiple cong
single| or multiple energy resource points

5ing a

3.10
isolated site

electr|c characteristic to define a specific location not curred
grid

3 national/regional

3.1
remofe site/area
geogrpphic characteristic to define «
speciflically energy distribution

v developed infrastrugtures,

4.1 Rlace and role of imina ies\ ec¢entralized rural electrification project

It is gtrongly recomame
wishep of the Io itati
of thg A

local poputefio

ise to launch an electrification project against the
Qp$. A good understanding of the needs and wishes
to know what is their demand, their capacifly and

willing
If all the socig“ecohom essed
for thi
If not, iming is recommended that will be the first stage in the establishment of a
feasib better
under would

make|avdilable some of the data needed for technical evaluations, economic, financial and
legal fnalyses, and for the carrying out of the project in general.

In this Clause, a method is suggested to obtain the various information needed.

Some of the information described in the following section might be obtained from govern-
mental organizations prior to specific sites visits.

4.2 Specifications of the preliminary study
4.21 General

A socio-economic study shall provide a certain amount of data to the experts in charge of the
financial, techno-economic and organizational studies. It also allows a better understanding of
the global environment of the project and can provide information to the community about the
scope of the project.
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The following subclauses suggest some considerations concerning data to be collected and
analyzed in consideration with:

general information on the environment of the project,
techno economic study,

organizational study,

financial analysis.

Figure 1 is an illustration of the main topics that should be investigated in the socio-economic

study.
/ Preliminary study \

b | Organi;af\és@l stu&x

General information on the
environment of the project

- sociological data

- community’s priorities for development

- economic activity

- development projects under way in the region
- externalities (environmental impact)

- level of education

Fipancial analysis

Techno-economicrwdy er of customers and

iations in time
- average selling price
- access fee for electricity

- demographic and geographic data

IEC 598/04

4.2.2 fora Yoe erstanding of the project environment

The fd L ered by project contractors. It’s their role to determipe the
relevgnt i these categories in regard to a specific project or programme.

4.2.2.

This ¢ wortant for'an understanding of the local population. It is essential to look [at the
organ|zational,-c and ethnological structures of the society. In particular, one ghould
investigate the way of life, the sanitary conditions, the national and local languages, the Igvel of
educdtion,and literacy, the technical sophistication level and the presence of organizatior)s and
assoctatt ; tHom; f f fzatt /illage
shall be taken into account.

4.2.2.2 The communities’ priorities for development

It is important to understand the population’s opinions of their village. What are their priorities
for improvement in their daily life? (Such as water pumping, construction of a hospital, of a
school, communications infrastructure, electricity, etc.).

In the case of a rural electrification project, what are the priorities for the village as expressed
by the population and the local authorities?
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4.2.2.3 Economic activities and possible development

Knowledge of the economic activities in the community allows a better general understanding
of the environment of the project; it also helps in understanding the dynamics of local
development, in order to evaluate the evolution of demand in energy in the coming years.

One can compile the economic activities of the village (commerce, handicrafts, animal
husbandry, agriculture, etc.) and look at their relative importance. It would also be useful to
look at potential activities due to electricity.

4.2.2.4 The development projects under way in the region

igators.a

:F who
impacts

One dzould look at the local development projects under way, who are the
are t
on a future electrification project.

4.2.2.p Environmental considerations

One qf the clear drivers in the use of renewable technology\is the favorable impact of|these
systems on the environment as compared to the conventiofia imariy diesel ard grid
extengion. The impact of any technology choice on t i \ a carbon,| plant
footprjnt, noise and visual impact should be assesse¢d. S ing the desires of the local

particlpants will be important in this endeavor.

4.2.3 |Necessary data for the technéceco

Althoygh this information is not strictly in |
collecfed in the initial phases of any analysis_asi
The spcio-economic expert i therefore ask
person to visit a rural conx .

4.2.3.1 Geographic a

the socio-economic expert, it shall be
sential to the techno-economic [study.
is data, being usually the first groject

In particular one eal coordinates of the village, its topography| local
faunal and the gé&qgraphice siriputi of the inhabitants. The geographic layout ¢f the
community is impof{ S cts the economics of meeting the power requirements

for th communlt S 3 3 W|der dispersed, the cost of a local distribution network
may be prohib ich poiqt |nd|V|duaI home systems or small cluster systems may pe the
most gost-ef i Qluty \The analysis will require specification of the location, powelr, and
energy requi € . It is also important to obtain an understanding pf the
accepftance o alities of service that these electrification options offer. If possible,
one should the climate, local natural resources, site transportation issugs and
other jmportant-sighting issues such as land ownership and right of way issues.

4.2.3.2~ Human resources

The personnel resources available in the community, region and country shall be considered
when conducting an analysis for renewable based power systems. The infrastructure required
for the project installation, long term operation, and system maintenance shall be in place to
insure its long-term sustainability. In most cases, a multi layer infrastructure is required, a
local system operator who is able to address short term incidents, a regional service center
capable of conducting system repair and component assessment and a country or globally
regional center that can provide timely replacement of major components and detailed service.
Without a specified institutional framework, it will be impossible to provide a quality level of
service at a cost that can be sustainable over the life of the project. The whole infrastructure
framework relies on people with the right level of training and equipment to perform their
specified tasks in the right geographic area with enough systems to guarantee a successful
business model. If the infrastructure is not currently in place, care shall be taken to investigate
whether the resources are available to create one.
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4.2.3.3 Energy, resources assessments

Data on the local (renewable) energy sources such as wind, insolation, biomass and hydraulic
potential should be collected. If a sufficient amount of reliable data is not available, the project
should be postponed until the necessary data have been collected. For wind and solar energy,
a measurement program may be necessary. For wind measurements, a duration of at least one
full year or the ability to comfortably correlate the data to other long-term data collection sites,
is recommended. Information on the daily or seasonal resource pattern is also important in the
assessment of the available resource. Modern site assessment techniques should be utilized to
establish the best possible prediction of the resource and the energy production potential,
including the use of resource assessment modeling techniques such as the Wind Atlas
Analysis and Application Program (WASP) Riso National Laboratories, Denmark; MesoMap,

True Wind Solutions, United States; and the Wind Resource Assessment and Mapping, System
(WRAMS), National renewable Energy Laboratory, United States. This data cantheq bg used
in performance simulation models such as RAPSIM, Australia; RETScyée anada; HOMER,
Hybrid2, PVSYST, and Wattsun, United States. At locations without will also
be important to obtain an assessment of all of the electrification op { ity or

dwelling in question. This would include information like the distarse tg an isting distripution

4.2.3.4 Environmental conditions, climate

Data pn the local environment and climate should be . i ith high
tempgratures, humidity and possibly corrosive &n ay i i iteria,
choic¢ of materlal and systems layout. F i ’ again

ce of
materjal, systems layout and performance. Akitude i .|Local
condifions may also influence transport/installatiorand\access to the site as well as opgration
and maintenance costs. Extreme condjtion 5 may

uch
influenpce design criteria apd _expected ys%' uld be
collecfed and, if possible &onsik tio

rd.
4.2.3.p Existing energ

The gtructure o
sources should be n
infras ructure in te

in terms of fuel, gas, wood, candles and|other
o0 sources, amounts, availability and costs. Existing
fuel storage and distribution lines should be listgd and
r, and
should
power
vel of

The gxpéected loads in a community, as well as the projected growth, or reduction, of|those
loads Will impact the specification and configuration of the hybrid system. Deiermining the
initial loads and the growth projections can be very difficult, and is often based on historical
values for similar situations. It is very clear that the load and projected growth have a clear
relation to system design and the life-cycle cost of energy for systems providing various levels
of service. The quality of the electric service, the number of hours per day the system is
expected to operate, and whether there are large inductive loads, such as motors, need to be
considered. Investigation should also be made into areas of potential power use, for example
animal driven agricultural water pumps that could be electrified or grain drying operations that
could be converted to biogas.

4.2.4 Necessary data for the financial analysis

The financial expert needs a number of data to make his analysis, and the socio-economic
expert shall provide them. For the financial analysis, one shall know the following:
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4.2.4.1 Number of customers and variation in time

This data is deduced from the data on the demand expressed by the population for a modern
energy service. In order to evaluate the potential number of customers at the beginning of the
project, one shall take into account the social demand (willingness to pay) and the capacity to

pay.

To estimate the variations in the number of customers with time, one shall know the
demographic growth, and in particular the growth in the number of households (or the average
number of persons per household).

4.2.4.r—kvaha-b+ﬁfy,—w+rri'nqnewtw-pay
To deftermine the average selling price for implementing the financial plg uses

the ayerage capacity to pay determined in the previous stage. Ho ple to

deterrhine the willingness to pay of customers for a given servi on of
potential customers per service. One then determines the ay each
service.

4.2.4.3 Potential sources of financing for the user

It is important to know the various financial institution’s and the he local population in
their money management. Understanding of thei ¢ i e/ and in particular the

regulgrity of their income, allows for better : sent. Questions put {o the
housgholds lead to knowledge of theit ial_dcceptability of the different
payment methods envisaged.

Internflational and national<organizations_a € ial sources for financing. In relation with the
specific goals of the projest, itN Y b“have a look to the updated list of [these
organj|zations (governme in o request their support. Such institutipns or
organ|zations can ke i en the true project cost and the income cpming
from the local c@ j ar’be financed only by the local resources, buf most
of theém require “asg Joping

countfi

4.2.4.
It is in If so,
what ccess

fee?

4.2.5 |Necessary data for the organizational study

4.2.5. 1 Existingtocatinfrastructures

In order to optimize any decentralized electrification system, one needs to know the transport
and communication infrastructures in place. It is necessary to know if they operate all year
round (if for example one needs to supply petrol to the village).

One needs to know the distance to the national grid to evaluate the social acceptability of a
decentralized system, what are the existing equipments and services available, what electricity
supply (if any) the population has access to, and the available communication infrastructures.
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4.2.5.2 Private sector dynamics

Private sector dynamics can be evaluated through the number of commerce and handicrafts in
the village, as well as the local technical skills: presence of electrical technicians, mechanics,
and other activities, etc.

This gives a measure of the capacity of the private sector to support electrification projects in
terms of customer management, or even in terms of investment. It is therefore interesting to
note the private initiatives under way, such as private micro-grids, battery charging, rental of
solar home systems, etc.

4.2.5.
The cppacity for initiative and organization of the local communities sho . This
may ‘ > izatigns or

assocjations: professional guilds, community infrastructure ag - gocioccpltural
assocjations, etc. It is also essential to note the presence of S ication
projedts, such as micro-grids.

tional
bf the

Generally, the fewer of these organizations are present,
capadity of the community. In this case, it is diffie
electrification project purely on a community level.

4.2.5.4 Public sector dynamics

This qynamic can be evaluated by lookihg at\the\p
under|way in the village. If they are few
secto i

ojects
a [public

4.2.5.6 Local governme
There| will be a number o | ssed

prior {o project ipaple ty for
system operatio n and

regulgtion. In many, rural
electrification tec S.
4.2.5.

Internpti tlona organizations are potent|al sources for organlzatlon supp(ort In
relatig becific
exper

4.3 The stages of a socio-economic study

The main steps recommended to be followed for the carrying out of a socio economic study are
presented at the end of the present document as Annex A.

5 Classification of electrification systems

5.1 Introduction to a range of systems

This section establishes a classification system of decentralized electrification systems for rural
areas not connected to a national/regional grid, based on a range of system types.
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5.2 Users requirements

Two kinds of requirements from the users point of view should be considered:

1) Quality requirements, including:
o time availability: the ability to use power whenever needed,
e waveform quality of the supply neither impairing the operation nor the life duration of
receivers.
2) Quantity requirements, whose characteristics are:
e quantity of energy required for a given period, allowing to take advantage of the
number of utilization hours expected from installed receivers.

5.3 Typology of qualitative requirements
5.3.1 [ Type of desired use
Energy use/application types are listed in Table 1. The categqries st bm an

analysis of user types (individual or collective) and from the ysethey desjre\to bke of
their power/energy:

Table 1 — Application types nd(t¥p o

Application types (\\/fypAof u\é%s
N \

Home applications

Q owgehold appliances
iig machine
Freezer(s)
Odd jobs

lica The same appliances as above are

ifo: hi used, but commonly more
lfe: worship numerous and more powerful

) ity center, health
y \ Public lighting
Collective pumping

AN
¥CWM“E}S applications Process equipment supply (mainly

motors)

5.3.2 | Availability

Considering the daily duration of the desired/required service availability, each type of use can
be identified in relation to increasing requirements in terms of

e Duration of service (h per day)

e Service availability (% per year)

e Power quality.

5.3.3 Quality of the supply

Concerning the quality of the supply, the expectations of the users will bear upon parameters
which allow satisfactory usage of appliances. Table 2 lists examples of qualitative expectations
versus categories of receivers.
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Table 2 — Expected quality of the supply

Type of receivers Qualitative expectations
DC Voltage measured at receivers level (U = A U)

Signal distortion

Voltage measured from the point of delivery (U £ A U)
AC Frequency (f £ Af)

Harmonic distortion (THD)

Grid cos @

The specific values are given in Table C.T.

5.4

ypology of quantitative requirements

Anne) B provides a detailed analysis of power quantitative require bes of
commonly used receivers installed in each aforementioned ggph es an
estimate of the time during which these receivers may be used.
Using b four
categ
Category 1 \Cétegory 3 Category 4
Individual services dividual services Collective serv|ces
(same as category 2 | (pumping, etc.
+ freezer(s), washing
machine, odd jobs,
etc.)
and and
User thpe (example<> collective services business activifies
of typg¢ of use)

(health and care
center: lighting and
freezer(s), etc.)

(public lighting)

(motors, etc.)

e \Low number of
ceivers

e Low power of
receivers

e Number of
receivers is a
little higher

e Receivers more

e High number of
receivers

e Some receivers
are powerful

e Powerful
receivers

e High
instantaneo(s

may be expected
from using
electricity)

Essenkiad powerful power inrush calls
THET— s SIim consumption e High

consumpt_lon profile instantaneous
characteristics power inrush calls

(possibly)

e "Variable"

consumption

profile
Ecr)?/vt;arble needed P <100 W 01kW<P<05kW [0,5KW<P<2kW |2KW<P
Average energy
required over 24h (to
satisfy the users as £<0.5kWh E <1,5 kWh E < 4 kWh E<nx10 kWh
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Most domestic users in developing countries apply to category 1 and to a lesser extent, to
category 2.

5.5 Classification for electricity services provided

Several levels of service can exist to meet the quantitative requirements shown in Table 3;
these levels of service can be distinguished from one another through the indicators.

As a suggestion, Annex C indicates values to specify supply quality for small rural
electrification systems. (Table C.1)

5.6 Assisted selection of production subsystem

Annex D, an informative Annex, suggests how to determine the
produftion subsystem solution with supply availability and daily durat

power

5.7 Typology of decentralized electrification systems

The fopllowing classification is provided in order to better
commlonly used isolated electrification systems.

bes of

5.7.1 | Selection process

A prgduction subsystem is selected
availapility and offer related constraints.
to fulf]l quantitative requirements.

power
order

Table|4 categorizes the
architectures:

ystem

ralized electrification systems

Classification of associated systems
of generator
A Individual Collective

RE [only, hyb}d\r ot \ \v\o st Tyl T,C
RE Jonly, hybrid or ot \sto\&z} T, T,C
RE | hybrid ornst nQ storage Tl T5C
+ Gense

RE] hybrid orin storage Tyl T4,C
+ Genset

Gensetonly no storage Tgl TsC
Gensetonty Storage Tol TsC

Notation principle: T;l = individual system, type i; T,C = collective system, type j.

NOTE “Storage” = storage of energy produced by one of the generators of the system and which can be
reconverted “on demand” to electricity through the system.
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Figure 2 categorizes systems depending on whether they are dispatchable or not.

Key:
REN =
A sour

A non

T1 T2 T3
NDSP source NDSP source NDSP source DSP source
Example: REN Example: REN Example: REN Example:
Genset
Energy Energy | | Storage Energy
management management management
I I I
Loads AC or DC Loads AC or DC Loads AC or DC
or combined, or combined, or combined,
Single or multi Single or multi Single or multi
Non dispatchable Dispatchable Dispatchable
T4 T5
NDSP source DSP source DSP ourck\
Example: REN Example: Genset EN Ger§ N
Energy Storage Exergy
management management
I /AN
Loads AC or DC Loads)AG or DC
or combined, or compined,
Single or multi ingle Or multi
Dispatchable Dispatchable
T6
DSP source
Example: Genset
I O\
Energy tora
managemght
Loads AC or DC \\>
or combine
Single or Iti
IEC
R . DSP < dispatchable; NDSP = non dispatchable

ispatchable if delivered power is available at any specified time.

Figure 2 — Systems architecture and dispatchable energy

resource dependent; power might not be available at a specified time.

599/04

5.7.2 From user needs to electrification system: summary for a range of electrification

systems

Table 5 specifies the range of electrification systems including their architectures and the
demand requirements

e type of recommended production subsystem;
e type of sources constituting the production subsystem;

o type of

rural

subsystems;

decentralized electrification systems

integrating

e contractual commitments between suppliers, operators and users.

the said production
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Table 5 — Preliminary range of relevant (as a minimum)
decentralized electrification systems

Requirement

Proposed production

Electrification

Proposals for contractual commitments

subsystem system between suppliers, operators and users
(when applicable)
REN | Storage | Genset IES CES
User requests a given result of Commitment to supply:
process over a given period; no ) .
quality requirement X 1 N/A e process result defined for a period of one
1 month, one week, for a number of » months
out of 12, n weeks out of 52 or n days out of
365
Every day,
user would like to have multiple er/energy
hour energy s$upply at constant h, one
voltages with| several appliances out of 12, n
on, simultangously X X Tyl T,C 365
and
accepts a ladk of energy because
of adverse clmatic conditions <\ \
Every day, /\ omnVtm Mpply:
user would like to have multiple
hour energy s$upply at constant
voltages with| several appliances C
on, simultangously X Ty 3C\Ve the’/quantity of subscribed power/energy
defined for a period of one month, one
eek, for a number of n months|out of 12,
and X D §C n weeks out of 52 or n days out|of 365
requires enefgy even in adverse X XQB Tyl T,C |« adequate fuel source(s) and spfficient fuel
climatic condjitions storage capabilities to support denset
[\/\ operations
NOTE Renewable based systgms will
and i : h
x/\ > require less fuel than non-renewable.
accepts to hgve energy only < . A ) . .
during defineld periods in th d \\X/ X Tl TC |° service availability over fixed {ime periods

or \ ame\sytﬁtions, but different sizing and Same as above, but

. operating conditions . N
would like to |have ene 24 h service availability
24 h/day
NOTE Inth

Unavailability

e to system

mdintenance, or

§ presentaWble system failures do not account as days of unavailability.
is hete'considered either linked

e to generator (if one exists) overhaul, or

e to climatic trouble (number of consecutive days with no sun or wind).
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6 Electrification systems architecture

6.1 General

This Clause presents the architecture of the six system types defined in the typology in Table 4.

6.2 General presentation of isolated electrification systems

In general isolated electrification system can be broken down into three parts:

1) energy prnr’hmtinn Quhqyctpm’

2) erergy distribution subsystem,
3) energy application subsystem.

6.2.1 [Production subsystem
The pfroduction system comprises equipment for:

e [generating electricity, supplied by:
— renewable energies such as the sun or wi
wind-turbines),

— fossil energy (gas-oil, motor spirit, kergs

e |[storage of electric energy.

e [conversion/transformation of enery
— DC / DC convertors,

— AC /DC (rectifiers),
— DC/ AC (invertérs).

— fuses@
— neutral o 4

— basicr 8 epergy management systems,

Certailn pa 1 quipment may be placed in boxes, cabinets or other edificeg

comprising fups{ions such as ventilation or alarm systems.

6.2.2 | Distribution subsystem

a generator set.

— ernergy 8 systems (may include monitoring capability and

photovoltaic p)

r

anels,

Emote

also

The distribution subsystem comprises the equipment for distributing the energy in the form of
alternating or direct current from the production subsystem to the demand subsystem. It

comprises:

e distribution equipment:
— switchboards, cabinets, etc.

e energy transmission equipment:
— cables (overhead or underground),
— poles,
— protection.

e instrumentation equipment.

NOTE This subsystem is defined only for collective electrification systems.
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6.2.3 User or application subsystem or demand subsystem

This subsystem consists of all the equipment using the energy:

e the user power supply box (including metering and safety equipment),
e the internal wiring installation,

e the demand appliances including:
— receivers operating on DC,

— receivers operating on AC.

6.3 CGombining subsystems

In thelmost basic form, a rural micropower plant can be made up of m ction,
distrigution and application subsystems as shown in Figure 3. The stems
make| up the common connection between distinct production\suksyste 3 istinct
applications subsystems. In most cases, the distribution subsys iN A8 iffed for AC
supply quality.

Becal shall be gble to

micropower plant will
pplication subslystem
cation

maint
conta
itself

subsyj

The s
subsy

applicd

0 E address a single production
ultiple production, distributiop and

For a



https://iecnorm.com/api/?name=2edd31f155b0e43151b2bb107759fdef

TS 62257-2 © IEC:2004(E) - 23 -

r--———~—~—F~—~>F"~—F> Y~~~ 77— 77— a

v ____ . '

| : | :

| 1 |

S S

: ource ource : Source : : National grid

| i Pl

| |.___|___I I

I i ' .

I ! | X

| v I :

! \ \ | :

I ' ' '

| | | |

: ____________ I : Production

—————————-——L\ ————————————— - ! subsystem
Production E
subsystem i

AC distribution
subsystems

AC L AC DC

REN REN REN Source examples
A o =3

I~ ~ ~
Other Other Other -||-

~~

~
~ ~ ~
_ IEC 600/04

Figure 3 — General configuration of an electrification system
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6.4 Functional diagrams

Annex E, an informative Annex, introduces suggested diagrams that could be considered as a

first s

tep to implement electrification systems as simply as possible, referring to the general

configuration as illustrated in Clause 6.3.

The diagrams shown in Figures E.1 to E.18 are functional diagrams and not electrical
diagrams.

They

are highly general in nature and capable of adapting to a wide variety of situations. In

particular, they do not suggest ownership.
The intention is to provide these functional diagrams as examples of systemg sapab being
used throughout the world, both in developed and developing countri 5. gan be
further sub categorised using the quantity and quality of supp 1 dicatgrs as
given|fin Annex C. The quantity and quality of supply determinesg’the~din i ifferent
parts pf the system: generators, storage, cut-off points, types.of Q6
The spwitch points indicated on the diagrams are com to the
speciflic type of switchgear to be used.
The Ilmits between the subsystem typ i iohy demand/application) are
drawn.
e arn
e a
Colleg
or all
rsons
same
Persons-or_bodies who may have the task of operating such systems can choose best suited
type gf'supply system.

Typically, such supply options may be:

e delivery of DC power,

e delivery of AC power, with the inverter forming part of the production subsystem,

e delivery of power in two forms (AC and DC),

e asingle delivery point (AC or DC),

e several delivery points.
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6.5 Related references

There is in future IEC 62257-9 a proposal for a standard about house wiring for locations with

no existing standards.

6.6 Limits between production, distribution and demand/application subsystems

Where there are several different operators, they may choose to set the supply modes for their
respective areas of action that they consider the best suited to them, taking into consideration

the priorities they themselves set, namely:

e asingle delivery point,

e sgveral delivery points,
o dg
e dg

livery in DC form,

livery in AC form,

e a pack-up set forming part of the application subsystem,
o etf.
NOTE | Delivery at a standard voltage yet to be defined (24 Vp¢, 230-V

certain

In de

safety| rules stipulated by the standards\applicaly
rules get by the Owner or local operatd

6.7 Summary of the different electrification
Table| 6 summarizes the

electrification systems.

rification systems

Tafle

ior of ®haracteristics of different types

g in certain cag

es that

ly the
y this,

blated

i €
PrWtem

Electrification Sys Conversion Coupling Applicatipn
system type RE\\\S}%age Gen:;fto, sercNhI?;:gSs DC | AC Ded;\cgted
coupling
REN if-sy Til-a N\ # *
prod esQ \T\ll-\ \}% *
supply systems Tﬁ-c * * *
and -ﬁpd\ * * *
Indivjdual T,l P P P % P
systems T.l % % %
(IES) Tl s 3 #* #* #* # 3
T,C Considered as non relevant
T,C *® *® *® #*
Collective T;C-a 3k & * & * &
systems T;C-b * * ¥ * * *
(CES) T,C #* #* #* #* # #
TsC *® *
T¢C * * * *

%: Equipment present.
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Annex A
(informative)

Stages of a socio-economic study
(see Clause 4)

A.1 General

This annex briefly presents the principal steps to be followed when cg
econgmic survey or study in decentralized rural electrification. Depending\Q
considered, the stages to be followed may vary slightly or be optional

out~a“kocio-
Re)of pgroject

Figurg A.1 is an example of what could be done.

Preparation phase on x
goverpmentahan
/ r iongll\evel

Type of village and
choice of sample/\

iningnof surveyors

of surveyees
: S Conducting survey
Y

Study of results and

=

statistical analysis
Extrapolation of the results

IEC 601/04

Figure A.1 — Flowchart of the stages of a socio economic study

A.2 Preparation phase

When a rural electrification project is to be set up, a preliminary analysis of the general
characteristics of the zone should be made before launching exploratory trips. This analysis
should look at the factors that characterise the zone such as the geographical situation and the
political system, the national energy situation and the different sources of energy, and the
economic situation.

To supplement this data and to understand the local context optimally, it is recommended to
make a first exploratory trip.
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A.3 Drawing up of the questionnaires, choice of surveyors and choice of
sample

Surveys allow the collection of data necessary for the setting up of a decentralized rural
electrification project. The quality of the surveyors determines to a large extent the reliability
and exactitude of the data collected. It is therefore preferable to make use of surveyors who
are used to participating in field surveys in rural areas. In addition, in some countries several
languages or dialects are used and it is necessary to have surveyors fluent in the language(s)
used in the villages concerned.

The reliability of the extrapolation of the results to the whole of the village or villages strongly
deper|lds on the quality of the sample and it's representativity. This supposes that the_gize of
the sample be sufficient, and that the sample includes the various geo( ical and socio-
econgmic situations encountered in the zone concerned.

A.4 |Conducting the survey - Analysis of the results

The questionnaires should be created by professional op€ 3 ruited in local or
natiorjal statistical organizations. To avoid errors, a b 3 of . Jreatment pf the
data ghould allow elimination of inconsistent answers.

A.5 [Extrapolation of the results

Since|only a sample of the population is\surve hould then be extrapolated to

The cprrected data is therytre e ytistical data necessary for the rest|of the
projedt; input for the tech 'cal, 'nanC|a yizational studies are available. The survey
results give, for each s itures in energy (assimilated to the capargity to
pay), the choice of.an € i willingness to pay. This data allows an evalpation

of the|solvable d@ud
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Annex B
(informative)

Analysis of the type of receivers installed versus types of use and
demonstrating seasonable variability (where applicable)
(see Clause 5)

B.1 |Domestic use

NOTE | This data is listed for guidance and concerns villages located in developing countries

B.1.1 Utilisation example 1

Category | & Chategory Il
(lighting and< (categ |+freezer(s (categ¢ry Il + washing
audio/video) seh [thapplian es) machfne, odd jobs)
Total daily energy (Wh/day)] 90 | 2 400 5 E}Y\O 1120]1680]2F30]2830]3180
Unit Operating | Installed Daily \/
Equipment | power | Qty. | duration [appliances| energy
(W) (day) | W) | whiday)| (N N
Lighting | amps 10 3 3 30 > ( 1 \) \/1) 1 1
10 6 3 60 12%\ 1 1 1 1 1 1 1
Radio 20 1 5 20 100 1 1 1 1 1 1 1 1 1 1 1
Audiolvideo TV 70 | 1 3 70 2@ I T IR T I T I OO I
Video 50 1 (2 \&/50\ 100 ) . > 1 1|1 1|1
Cold Rdfrigerator 80 1 [\ \ 8(0\ }BO\ ) 1 1 1 1 1 1 1 1
reezer 160 1[ \6\ 1&{ 9&}\ 1 1 1
Heusehold 1Q0 1 0,5 Q0 \SQ/ 1 1 1 1 1 1
afpliances
Comfort ashing 500 | 1,5 750 1 1 1 1
machine /
ddd jobs /xQO 1\ 0,5 \70'( 350 1
\ JotalNpstalled power Pinse (W)] 30 | 80 | 120 | 200 | 200 | 230 | 350 | 380 | 800 | 990 |1040|1740
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B.1.2 Utilisation example 2
Category | Category Il Category Il
(lighting and (category | + freezer(s) (category Il + washing
audio/video) + household appliances) machine, odd jobs)
Total daily energy (Wh/day)] 180 | 560 | 730 |1010]1210]1390]1360]1540]2010]3150]3250]3600
Unit | Qty. | Operating | Installed Daily
Equipment | power duration |appliances| energy
(W) (h/day) (W) (Wh/day)
o Lamps 10 3 6 30 180 1 1 1 1 1
Lighting
10 6 6 60 360 1 1 1 1 L L
Rerdio 50 4 +9 26 260 e T - e s e s s = L B
Audiolvideo TV 70 | 1 5 70 350 RN R
Video 50 1 2 50 100 1 /\ 1(~ 1 111
Cold Refrigerator 80 1 6 80 480 1 Q\ 1 \ \ 1 1 1
reezer 160 | 1 6 160 960 L L
Hgusehold | 100 | 1 0,5 100 50 \ TN
afpliances
; 1 1 1 1
Comfort ashing 500 1 1,5 500 750 \ \)
machine ’\\
ddd jobs 700 1 0,5 700 350 ( /7 \/ 1
Total installed powef Pj,st (W) @J /20 X\OO \209 230 | 350 | 380 | 800 | 990 |1040]1740
W
NOTE P These tables are only examples and of course_it is¢(pQssi use any relevant appliances, or combination
of appliances, matching the available power.

9

N
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B.2 Analysis of the type of receivers versus usage types

Collective use

NOTE This data is shown for guidance and concerns villages of developing countries.

B.2.1 Health and care centre

Unit power Operating duration Installed Related daily
Equipment (W) Quantity (h/d) appliances energy
(W) (Wh/d)
Lamps 10 3 6 30 /\180
Refrigerator 80 1 6 80 \& 458\
Sterilizer 400 1 0,5

A

s g, DN
XN

NOTE | Sizing should account for the powers called for on starting up generatof™motors (if such motors exist).

B.2.2 Worship places

Unit power pe atlﬁg urati \_l.hs Related daily
Equipment (W) Quant appliances energy
(W) (Wh/d)
Lamps 10 3 30 60
Microphone + 5 1 \/ 50 50
P.A. amplifier
Energy/day 110
(Wh/day)
Pinst (W)) 80
B.2.3 Comm entre
Operating duration Installed Related daily
Eq pme Quantlty (h/d) appliances energy
(W) (Wh/d)
< \mip\ N \Q 4 6 40 240
\Q\ N0 1 5 70 350
Radio 20 1 5 20 100
Energy/day 690
(Wh/day)
Pinst (W) 130

B.2.4 School

Unit power Operating duration Installed Related daily
Equipment (W) Quantity (h/d) appliances energy
(W) (Wh/d)
Lamps 10 6 6 60 360
Energy/day 360
(Wh/day)
Pinst (W) 60
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B.2.5

B.2.6

B.2.7

B.2.8

B.2.9

—-31-

Administrative premises
Unit power Operating duration Installed Related daily
Equipment (W) Quantity (h/d) appliances energy
(W) (Wh/d)
Lamps 10 2 6 20 120
Energy/day 120
(Wh/day)
Pinst (W) 20
Communication system
Unit power Operating duration Installed etated daily
Equipment (W) Quantity (h/d) appliances enexgy
w) r(\Wh/
System 100 1 2 100

Public lighting

«”ﬂi\\ \‘%v

/\R«a\(""i\

o\

\/

Unit power Operatip@ Wb Installed Related daily
Equipment (W) Quantj /d @plian es energy
(Wh/d)
Lamps 18 30 k40 3 240
Energy/day 3 240
(Wh/day)
Pinst (W) 540
Pumping b/\
\/ Uit pow Opératlng duration Installed Related daily
Equipmen Quantity (h/d) appliances energy
\/\ (W) (Wh/d)
Pump < 1580\ y 12 6 000 72 000
Energy/day 72 000
(Wh/day)
Pist (W) 6 000
Batt chakging station
Unit power Operating duration Installed Related daily
Equipment (W) Quantity (h/d) appliances energy
(W) (Whi/d)
Charger 500 1 10 500 5000
Energy/day 5000
(Wh/day)
Pinst (W) 500
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Annex C
(informative)

Supply quality indicators for isolated electrification systems
(see Clause 5)

Table C.1 — Combined categorization

Power quality indicators

N
Requine Specified Specified supply Required powepguality
ment] duration of availability
clasg service (%lyear)
: N
x \z\\ \) 3

(h/day) 1 2 3 1
AN
A =24n 4 \
B 16 <h<24 S
c 8<h<16 |+AU| <15 % vy | |xAUl <2q % Uy
> 99 98 9 | +A7] < 2 Hz | +A7] <3 Hz
THD <5 % THD <10 %
D 4<h<8 %
E h<4 /\\>
F tems requ wer guality indicators either above or below these values may be specified
according t ecial hequirements.

Uyn: thefr.m.s. voltage at a'given time at the supply terminals, measured over a given interval.
/i the nominalfrequenc the supply voltage Uy should be f. Under normal operating conditions the mean yalue of

the funflamental frequency measured over 10 s should be within the range of /= Af.

a) Startltime and end time of the period for the duration of service should be implemented in the contract

Finally, the service provided will be a combination of quantitative and qualitative requirements
to fulfill the user’'s power and energy needs:

In reference to Table 3 and Table C.1, RE systems will be specified as follows:

Service X = (power-energy category combined with qualitative class)

As an example, Table C.2 illustrates the content of a specification of a Cat 1-D13 service:
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Table C.2 — Service specification (example)

Cat 1

D

1

3

Maximum available
power demand:

Average energy
provided over 24 h

P<100W

E <0,5kWh

Weekly average
service providing
energy 4 h per day, as
a maximum.

Service provided for
more than 99 % of the
year

|iAU |Szo% Un,
|+A7 [<3Hz,

THD <10 %

@%

&
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Annex D
(informative)

Assisted selection of production subsystem
(see Clause 5)

D.1 Characteristics of possible production subsystems

Pt

The dliUub [JIUdUL;ﬁUII bubbybiclllb UIIV;D;UIIURJ fUI L"JCL;UIItI(:\“LUUI Rwai EiUbLllﬂbdt;Ull ( RE),
are shjown in Table D.1 below.

Table D.1 - Principles and characteristics of productign\ bsystems

The production issued from renewable errati Time depgndent
and depends on climatic conditions.

Principle Remarks Produg tion
characteristics
N
\%} )

Production without storage

The availability from a genset aloffe can beqpe On demaryd

accordance with the demand.

In this case, the gtorage associ Mi

capacity buffer Storage.
Production with short term -

Rigid

energy | storage
Production with long term Flexible

energy |storage

ith a'ge M any possible unavailability due to climatic
/\ }le s is removed. Here supply is secured.

D.2 |As n of.a decentralized production system suited to the

If the |user is.satisfied>with a supply of energy per week or per month and there is no user’s
demapd regarding tife quality of the supply, a production of Renewable Energies as-they-go
(REs galéne) will be suitable.

In case the user desires a daily supply and likewise, accepts that his/her system will be
unavailable several days per year because of climatic hazards, a solution combining a storage
and REs will be suitable.

If the user desires a daily supply and likewise, wants to be fully protected against climatic
hazards (meaning a generator set is provided or oversized RE and storage exist), several
solutions may be suitable:

e One generator set alone (in case of multiple user systems) or a multi sources solution
(generator set + REs) with synchronous coupling and buffer storage (generator set
associated with a pseudo-as-it-goes production of REs). In this case, provisions should be
made to make sure the user accepts to be supplied according to predetermined time
zones.
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A production with storage either including a generator alone or, a multi source production
(generator set + REs) or, REs in which case both REs and storage should be oversized.
These solutions will provide the user with flexibility for utilizing his/her system. The
allocated energy can be consumed by the user at his/her own discretion over a cycle of 24

Figure D.1 summarizes the selection process of the appropriate production sources that are
recommended as relevant with the user’s requirements.

User requests a given result of
process over a given period; no

Every day, user would like to have
multiple hour energy supply at

qudlity requirermnent

constiant voltage withrseveral
appliances on, simultane ly

User’s
requirements

conditions

User requires energy
even in adverse climatic

4

User acsepts a I}ok/of energy
to adverse climatic
onditions

AN

AN

ser\woul

Offer related
constraints
accounted for

N

User accepts to’have engfg
only during defined periods < energy) 24h/day
in the da
v

by the user Q
Possibl@
production
subsystems
> Generator alone
<
Generator + storage
Same solutions with
B different sizing and J
REN alone Generator + REN = | operating conditions REN + storgge
Generator + REN +
storage
T T5,T6, T3, T4 T5,T6, T3, T4 T2
IEC 602/04

Figure D.1 — Better adequacy of production subsystems solutions
with supply availability and daily duration of service
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Annex E
(informative)

Functional diagrams

(See Clause 6)

TS 62257-2 © IEC:2004(E)

E.1 Glossary of symbols
Table E.1 — Glossary of symbols
Symbol IEC 60617 Reference Description
IEC 60617-2-S00059 Object (equipment, functional din or
(DB:2001-7)a) unit, component) icate the
D& generatox using fenewable
<\ enewable
IEC 60617-6- 800819 Synchronous generat r Al naWenset (synchronoug generator
(DB:2001-7)@ fth enset)
GgS
~ IEC 60617-6- 800894 Rect|f
(DB:2001-7)% (\
=¥ IEC 60617- 6 008 Invexrte
(DB:2001-7)?
~ (\
O IEC 17- -sooo1 Te ir§\>
(DB;200 7
-V - IEC 60 0 4 Wal interlock between
(DB:20Q 7)3’ twoNd&vices
IEC 8061%-6-§013 \Bat/tery of secondary cells
— (DB:20Q1-HX
L 7- SO1 10 Frame, chassis
- P
L 60617A2- 800200 Ground (earth), general
4= (DB 20Q147)? symbol
| IEC 60617-7-S00227 General symbol for a switch,
(DB:2001-7)% make contact

IEC 60617-7-S00229
(DB:2001-7)

Break contact

IEC 60617-7-S00373
(DB:2001-7)

?
!

Lightning arrester

a"DB" refers to the IEC on-line database.
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E.2 Architectures of systems

E.2.1 Type T4l: REN Systems operating with no storage (in sync with solar, wind or water
energy sources):3; “REN production”

This type of system is primarily intended for supplying processes in situations where it is not
desired or possible to store the electrical energy. Examples of application: pumping of water,
ventilation of premises, etc.

Several cases can be envisaged, depending on the type of production source (photovoltaic or
wind-turhine) and the type of application equipment to be supplied (AC or DC) The cases

shown in Table E.2 can be distinguished.

Table E.2 - List of cases, type T4l /\

Type Figure number Source /\Qp\cha\o}\
T,l-a Figure E.1 DC \9&
For example: !<\ \

T,I-b Figure E.2 A A
For e arrﬁ \¥>
i b
Tyl-c Figure E C L C fconversion)
@ Qexiple: Vv y
T,l-d Figure E. <A DC (conversion)
(

3 "in sync": when REN sources are available.


https://iecnorm.com/api/?name=2edd31f155b0e43151b2bb107759fdef

- 38— TS 62257-2 © IEC:2004(E)

DC DC
REN REN
1
1
1
1
1
1
1
1
1
1
[}
1
1
1
\ \

Energy
manager

\

/. N

N

N
NAN
&

ads loads IEC 603/04

Figure E.1 — Type T4l-a system
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AC AC
REN REN

1

1

1

1

1

1

1

1

1

1

i

]

]

\ h
AY

AY

1

1

1

1

1

Energy
manager

B

> )
\/\\,
-
O
AC AC
loads loads IEC 604/04

Figure E.2 — Type T41-b system
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DC DC
REN REN
|
1
1
1
1
1
1
1
1
!
1
!
\ \
y
1
1
:
Energy
manager
>
SUA
o o)
AC AC
loads loads IEC 605/04

Figure E.3 — Type T,l-c system
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AC AC
REN REN
1
1
1
1
1
1
1
1
1
1
!
1
1
\ N
\
\
1
1
1
1
1
Energy
manager

o
P

SUAN
O @]
DC DC
loads loads IEC 606/04

Figure E.4 — Type T4l-d system


https://iecnorm.com/api/?name=2edd31f155b0e43151b2bb107759fdef

—-42 - TS 62257-2 © IEC:2004(E)

E.2.2 Type T,l: Individual electrification systems - "REN production with energy storage"

This type of system, illustrated by Figure E.5, is primarily intended for users who specify having
electric power when the sun is not shining or the not wind blowing. Accordingly, the system
should have a capability of storing energy. However, the user does not specify a back up
supply and accepts that limited storage will mean that some times will occur when the supply
fails).

The demand appliances shall have equipment adapted to the appropriate voltage (for example
24 Vpe or 230 V). Where necessary, the system should take into consideration the
constraints specific to direct current: power sockets, protection devices, earthing, etc.

The demand appliances may operate:

e or DC only,
e or AC only,
e ddal DC/AC.

@%
S
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|
|
DC DC AC |
REN REN REN }
i Storage }
= |
i \
i |
: |
|
i \
AN -! 2\ AY A\ ‘
\
\ \(\
1
1
_____ R e
N\
Charge ~ \\
controller a
DC bus Q

\@ﬁ

Production
D§Ch rge Discharge sub-system
~orotectl \) protection
AN
Equipmen =
C "Q
&\
\\ N Client r—————————
BN .. q site |
| |
|
|
R e e - !
| |
| | |
. I R
User | I |
sub-system | | | |
|
|
|
: |
| |
| |
| |
| AC © pc |
|

Figure E.5 — Type T,l system

IEC 607/04
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E.2.3 Type Tsl: Individual electrification systems: Type Tsl - "(REN + diesel) production
without energy storage"

Table E.3 - List of cases, type T3l

Type Figure number Source Application
Tsl-a Figure E.6 DC DC
For example: PV
Tsl-b Figure E.7 AC AC
Eor aoxamunle
ple-
wind-turbine /TN

In sugh systems, there is no energy storage, but a “minimum storag i i quired to

ensurg the voltage level.

¥
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AYH

T______________________________________________________l’
|
|

DC DC |
Gs REN REN :
T Minimum I
! storage :
! |
i |
|

i |
|

| | |
! | !
\‘ |
Y |
1 |
| (\ I
————— o I
|

{ Q |

Charge > :
controller (\ \> |

|

N |

|

\ |

|

|

|

|

|

|

|

|

|

|

|

|

|

\-ﬁischarge [
protection Prodfiction
— sub-gystem
\AI
~ |
|
|
Equipment |
site }
|
|
|
|
\) clent{  _ ___ ]
site II
|
|
N T[T ——7777 - J| User
| sub-system
L
|
| |
|
A i
1
|
|
|
|
J AC |
_____________________________ |
IEC 608/04

NOTE Minimum storage if applicable.

Figure E.6 — Type Tjl-a system
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|
|
|
[
\
[
\
\
\
[

I
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

o
I
|
I
AC AC

: GS REN REN
: : Minimum
I ! storage
I
| i

1
| :

1
| 1
| ]
I v
: _____ _E ______ \§\>
|
I
| s
: ~ \
| L &
I
I
|
I
I
: /(\ /\
| \ ~
I
|
|
I
|
I
: \_ Q Discharge| |
| N protection Prod{iction
| _| sub-gystem
| == 7
I
|
: Equipment
| site
I
|
|
| < N N\
| \ \> Client | |
I site I[
| |
I
:___"__‘ ___________________ ___J| User
I i bub'bybtclll
| [ —
| |
I
| N :
| |
| |
| |
| :
|

|
| AC |
|

L
NOTE Minimum storage if applicable.

IEC 609/04

Figure E.7 — Type T;l-b system
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E.2.4 Type T,l: Individual electrification systems: "(RE + diesel) production with energy

storage"

This type of system, illustrated by Figure E.8 can meet energy requirements whether or not
offset with relation to the production periods of renewable energy sources The presence of a
back-up set will provide the user with energy in unfavourable meteorological conditions without
which storage would be unavailable or an over-dimensioned system would be required.

Two types of application can be supplied (DC and AC). Where both co-exist, two separate
distribution circuits are required.

The AC application is normally supplied from storage batteries through an

reaso

pdriodical recharging of the batteries (maintenance, equalising ciarge

th

The a
time t

The a

verter. |

ns for starting the generator set would be:

ypical

ystem

i from
S.

DC.

AC. In this case, AC applications can bebackad wp the set in the event of breakdown of
the system. The applicati ied sirfultaneously by the generator s¢t and
the RE systems.

bdth types (dual AC
sdqt under the sam

bqgth types,
addition to bacKuy

dgdicated applitg c application requires more power than the RE sys
cdpable of pravid ill'besupplied exclusively by the back-up generators or batte

ent dedicated to the generator set. In this cs
he two previous types, the generator set can su

ions can be backed up by the set in the event of breakdq
can be supplied simultaneously by the generator set a

mriv \J

erator

se, in
pply a
em is
ries.

wn of
nd the
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Discharge
protection
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AC
REN
\

|
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site
]
|
|
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QF < mmv/ _ f
i N\MT__ l | _I
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IEC 610/04

Figure E.8 — Type T4l system
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E.2.5 Type Tsl: Individual electrification systems: “genset only without storage”

Production
sub-systen

Q 4

Equipment

<i\\ site
\\

N
<: Clent{ i
site I[
|
|
]

S el e E | User
I sub-system

%

ﬂ
:

L — DT IEC 611/04

Figure E.9 — Type Tl system
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E.2.6 Type Tgl: Individual electrification systems: “genset only with storage”

Storage

(]

N

o

Proddiction
sub-dystem

£y

ﬂ
:

L

Figure E.10 — Type Tgl system

Discharge| |
protection
"~
Equipment
site
User
sub-system

IEC 612/04
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E.2.7 Type T,C: Collective electrification systems: “REN only without storage”
Considered as non relevant system.

E.2.8 Type T,C: Collective electrification systems: "REN Micropower plant supplying a
microgrid"

The type T,C systems illustrated by Figure E.12 consists of REN micropower plants featuring
energy storage supplying a microgrid to supply power to a few users or even a considerable
number of users in concentrated rural dwellings (groups of houses, hamlets).

The production sub-system consists of generators (photovoltaic anhd/or bine),
distrigution boards providing network offtakes and converters for supp ndard
voltages (generally 230 V AC).

The d of the
produ xes at
the us

The application subsystem starts from the terminals/do 1 'y box
and c d

The general architecture of the global gyste

&



https://iecnorm.com/api/?name=2edd31f155b0e43151b2bb107759fdef

52—

Micro-power unit

TS 62257-2 © IEC:2004(E)

Micro-power unit/micro-network
interface

Outputs

(single or three-phase)

Main line

(single or three-phase)

Secondary ljne
(sjrfglenor threglpRase,

B ff point

3l architecture of a micropower plant supplying a microgrid

IEC 613/04
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