PD IEC/TS 62257-7-3:2018

Recommendations for renewable energy and
hybrid systems for rural electrification

Part 7-3: Generator set - Selection of generacor

sets for rural electrification systems

bsi.


https://www.stdhive.com/standards/bs-pd-iects-62257-7-32018-pdf/

PD IEC/TS 62257-7-3:2018

PUBLISHED DOCUMENT

National foreword
This Published Document is the UK implementation of IEC TS 62257-7-
3:2018. It supersedes DD IEC/TS 62257-7-3:2008, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee GEL/82, Photovoltaic Energy Systems.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary prczisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2018
Published by BSI Standards Limited 2018

ISBN 978 0 580 97347 5
ICS 27.160; 27.180

Compliance with a British Standard ca»10. confer immunity from
legal obligations.

This Published Document was publich *d nunder the authority of the
Standards Policy and Strategy Ceinmitcee on 30 April 2018.

Amendments/corrigenda i-suud since publication

Date Te. 't af’ected



https://www.stdhive.com/standards/bs-pd-iects-62257-7-32018-pdf/

PD IEC/TS 62257-7-3:2018

IEC TS 62257-7-3

Edition 2.0 2018-03

TECHNICAL
SPECIFICATION

Recommendations for renewable energy and hykiid cystems for rural
electrification —

Part 7-3: Generator set — Selection of generavar vets for rural electrification
systems

NTENATIONAL
ELZCTROTECHNICAL
COMMISSION

ICS 27.160 ISBN 978-2-8322-5455-4

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://www.stdhive.com/standards/bs-pd-iects-62257-7-32018-pdf/

PD IEC/TS 62257-7-3:2018

-2- IEC TS 62257-7-3:2018 © IEC 2018
CONTENTS

O T L L T 3 PP 5
E A L 1 10 L T R 7
1 T oo o1 8
2 NOMMAtiVE FEIEIENCES .. et 10
3 Terms and defiNitionNS . ... 11
4 Introduction 10 generator SEtS ... ... 14
4.1 Generator set SYSteM ... . e 14
4.2 Generator set application in rural electrification systems...................cooiiin 14
4.21 LT =Y 1= - | Lt
4.2.2 Single generator set (micropower plant Type A) ....cooviiiiiiiiiinenene. LN 14
4.2.3 Multiple generator sets (micropower plant Type B) ...............ooo. LNt 14

4.2.4 Single generator set with a power conditioning sub-system (micropowcr
PIANT TYPE €t e s 15

4.2.5 Multiple generator sets with multiple power conditioning sur-sysicms

(micropower plant Type D) ..o e 15
4.3 Resource assessment ... ..o 16
5  Selection and erection. ... e 16
5.1 General ..o iy - e e 16
5.2 Selection requUIrEmMENTS. ... ..o e e 17
5.2.1 Power quality. .. ..o 17
5.2.2 Generator Set SIZING .....c.ieiii i e 17
5.2.3 Generator Set tyPe .....vieii i 18
5.2.4 Derating factors .. ..o e e 19
5.2.5 Starting SY St emM ... 19
5.2.6 CoNtrol SYSIEMIS ... . e 20
5.2.7 N OIS IS U S et e e 20
5.2.8 Environmental iSSUS Lo 20
5.3 Y o {0 o 21
5.3.1 S P PING o i s 21
5.3.2 Design of therction Site ... 21
5.3.3 Installation requirements. ... 23
G T =Y 2 PP 25
6.1 G BN Al e 25
6.2 Bl i OO IS SUBS o e 25
6.2.1 Ceneral reqUIremMeNntS ... .o e 25
6.2 2 Connection system to the application ............cooiiiiiii i 25
6.2: Power Cables. ... 26
2.4 NeUtral SYStemM ..o 26
0.2.5 Barthing ..o 26
6.2.6 Overcurrent ProteCliON. ... .o 27
6.2.7 Residual Current Protection Device (RCD) ......ooiiiviiiiiiiiieeee 27
6.2.8 [SOlatiNG AEVICES .. vttt 27
6.3 MeChaniCal ISSUES ... e 27
6.3.1 VDAt ON L e 27
6.3.2 Protection from mechanical damage ... 27
6.3.3 Protection from moving parts...........ooiiiiiiiiii 28

6.4 B L=] 0 0= I ESTST0 L= 28


https://www.stdhive.com/standards/bs-pd-iects-62257-7-32018-pdf/

PD IEC/TS 62257-7-3:2018

IEC TS 62257-7-3:2018 © IEC 2018 -3 -

6.5 Il TS K e e 28
A Vo7 o7 =Y o1 2= o Yo - 28
7.1 LT =Y = - | 28
7.2 Conformity of the generator set to the identification file ....................... 28

7.3 Conformity of the generator set system to the generator set specification
(G253 P PP 28
7.4 A CCE P AN CE PrOCESS . e ettt 28
7.4.1 Preparation of the generator set for commissioning ................ccooiiinnt. 28
7.4.2 Commissioning inspection of the generator set system .............................. 29
7.4.3 Commissioning tests of the generator set system.................o. 29
7.4.4 =153 1 S 30
8  Operation and MainteNaNCe ........ciu i 30
8.1 Access to the generator Set ... ..o 30
8.2 (O] oT=Y =) 1 To] o I o] Lo ot =Y 1= S PP 30
8.3 1Y o] a1 o] 1 P PP PP 31
8.4 Maintenance schedule....... ..o 31
O ReplacemMeENt . . e e 31
1O MaATKING « et e 32
10T GBNETAl coii i 32
10.2  Generator Set.....cooiiiiiiiiiii et e e e 32
10.3  ENGINE i 32
10.4  Alternator........c.oooiiiiii AN 33
10.5  Shutdown apparatus .......cooiiiii i e 33
11 Documentation ... T PR 33
I T O 1Y = - | R 33
11.2  Installation ... 33
1.3 ORIt ON. e 34
11.4  Inspection and maintenan( e <. ... 34
Annex A (informative) Generator s»t ciassification criteria ... 35
A1 LT 1= = | 35
A.2 FUNCHONING MO 2 . 35
A.3 T VA ToT Yo o o X o 1Y o B 35
A.4 APl CAtIO T L A S e 35
A.5 7= o 2= TP 36
A.6 Genrciator sec components deSigN . ..o i 36
A.6.1 I e 36
A.6.2 N L= o = o 37
A.6 3 Starting SYStemMS ... 37
4 CoNfigUIatioN (Y PES .. e e 37
Ab Installation MOAesS. . ... 38
ranex B (informative) Identification file........ ... 39
B.1 LT =Y = - | 39
B.2 Electrical construction characteristics ..o 39
B.3 Mechanical construction characteristics ...........cocoiiiiiiiiii e 39
Annex C (informative) Maintenance schedule ... 40
Annex D (informative) Example of commissioning records sheet...............coocoiiiiiinin, 41

Figure 1 — General functional configuration of micropower plant in micropower system.......... 9


https://www.stdhive.com/standards/bs-pd-iects-62257-7-32018-pdf/

PD IEC/TS 62257-7-3:2018

-4 - IEC TS 62257-7-3:2018 © IEC 2018
Figure 2 — Micropower plant Type A: single generator set............oooiiiiiiiiiis 14
Figure 3 — Micropower plant Type B: multiple generator sets in micropower plant................ 15
Figure 4 — Micropower plant Type C: single generator set with a power conditioning
Sub-system in MICrOPOWEr Plant ... o s 15
Figure 5 — Micropower plant Type D: Multiple generator sets with multiple power
conditioning sub-systems micropower plant......... ..o 16
Table 1 — Examples of derating factors for generator sets.............coooiiiiii 19
Table 2 — Generator set permitted NOISE 1EVEIS ..o 2C
Table 3 — Cross-section of power cables...........ccooiiiii ... 26
Table A.1 — Classification of generator set Services ...........cocoiiiiiiiiiiiiii Y
Table A.2 — Common lifespan values..........coooiiiiiiiiiiceeeeeee L 36

Table C.1 — Example of maintenance schedule..................oi 40


https://www.stdhive.com/standards/bs-pd-iects-62257-7-32018-pdf/

PD IEC/TS 62257-7-3:2018

IEC TS 62257-7-3:2018 © IEC 2018 -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RECOMMENDATIONS FOR RENEWABLE ENERGY AND
HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 7-3: Generator set — Selection of generator sets
for rural electrification systems

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co. ~orising
all national electrotechnical committees (IEC National Committees). The object of IEC is 2 p umote
international co-operation on all questions concerning standardization in the electrical and elecu ~nic .iclds. To
this end and in addition to other activities, IEC publishes International Standards, Technical Sp ~cifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re erred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nation&! Co.1mittee interested
in the subject dealt with may participate in this preparatory work. International, roveri.1ental and non-
governmental organizations liaising with the IEC also participate in this preparaticn. IE" col' aborates closely
with the International Organization for Standardization (ISO) in accordance with (opuitions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as near. ~as possible, an international
consensus of opinion on the relevant subjects since each technica! c¢mmittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internaticnal use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made . er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for e way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Natior al Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their \.2ti_nal and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of 2.~ -mity. Independent certification bodies provide conformity
assessment services and, in some areas, acu>s. to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certif cat on bodies.

6) All users should ensure that they have *he . *<st edition of this publication.

7) No liability shall attach to IEC or its lirec.ors, employees, servants or agents including individual experts and
members of its technical committec> =nd IEC National Committees for any personal injury, property damage or
other damage of any nature wkatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the ub!cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the No.mative references cited in this publication. Use of the referenced publications is
indispensable for the ~orre ct application of this publication.

9) Attention is dr=wn to tho possibility that some of the elements of this IEC Publication may be the subject of
patent rights. 'IEC shall not be held responsible for identifying any or all such patent rights.

The main wsk of IEC technical committees is to prepare International Standards. In
excepticnal circumstances, a technical committee may propose the publication of a technical
sg2ciiication when

e . the required support cannot be obtained for the publication of an International Standard,
uespite repeated efforts, or

s 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 62257-7-3, which is a technical specification, has been prepared by IEC technical
committee 82: Solar photovoltaic energy systems.
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This second edition cancels and replaces the first edition, issued in 2008. It constitutes a
technical revision.

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

e Increased the voltage and power levels to which this TS applies.

e Added descriptions of four different types of micropower systems and their relevant
requirements.

This technical specification is to be used in conjunction with other parts of this series or future
parts as and when they are published.

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

Enquiry draft Report on voting

82/1329/DTS 82/1383A/RVDTS

Full information on the voting for the approval of this technical specificaiion ccn be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Dirctiv es, Part 2.

A list of all parts in the IEC 62257 series, published under the - ci.cral title: Recommendations
for renewable energy and hybrid systems for rural elect ification, can be found on the IEC
website.

The committee has decided that the contents of [ .his oublication will remain unchanged until
the stability date indicated on the IEC website 'nuer "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

« transformed into an International stanaaa.
* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

*+ amended.

A bilingual version of thii; pu~icCation may be issued at a later date.
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INTRODUCTION

The IEC 62257 series of documents intends to provide to different players involved in rural
electrification projects (such as project implementers, project contractors, project supervisors,
installers, etc.) documents for the setting up of renewable energy and hybrid systems with AC
voltage below 1 000 V, and DC voltage below 1 500 V.

These documents are recommendations:

— to choose the right system for the right place;
— to design the system;
— to operate and maintain the system.

These documents are focused only on off-grid rural electrification concentrating on, Lt 1ot
specific to, developing countries. They are not considered as all-inclus>'e ‘o rural
electrification. The documents try to promote the use of renewable energie: in rural
electrification; they do not deal with clean development mechanisms at this time (CO,
emission, carbon credit, etc.). Further developments in this field could be ii.*~oduced in future
steps.

This consistent set of documents is best considered as a \vole with different parts
corresponding to items for safety, sustainability of systems and at .~¢ lowest life-cycle cost
possible. One of the main objectives is to provide the min mum sufficient requirements,
relevant to the field of application, that is, renewable energv a\ ‘1 iiybrid off-grid systems.
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RECOMMENDATIONS FOR RENEWABLE ENERGY AND
HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 7-3: Generator set — Selection of generator sets
for rural electrification systems

1 Scope

This part of IEC 62257 specifies the general requirements for the selection, sizing, eixction
and operation of generator sets in decentralized rural electrification systems.

It applies to all low voltage combustion engine electricity generator sets eri>rgized by
renewable energy such as biomass gasifier or biogas, or fossil fuel such as gasoline or diesel
fuel, and designed for supplying electrical power to isolated sites us~d 'n systems as
described in IEC TS 62257-2.

This document is not an exhaustive resource for the design, Ins'allation, operation or
maintenance of generator sets, but is more focused on recommenda. ars to provide strategies
on selection and criteria which may affect the use of such ‘jeneration systems in a rural
electrification project.

Four cases of micropower plant will be considered «s 1!strated by Figure 1 to power a
collective electrification system (microgrid) or an indiv.dua’ electrification system.

— the micropower plant is composed of one gene ato set;

— the micropower plant is composed of multiple generator sets, which may have a single
energy source or multiple energy sourres

— the micropower plant which is a hvuria energy system between one generator set and a
Power Conditioning Sub-system (P(.3) which is powered by other energy source including
renewable energy source or er.ary ‘. s.orage;

— the micropower plant which is a hybrid energy system between multiple generator sets and
multiple Power Conditicning - ub-systems (PCSs) which are powered by other energy
sources including renev'2ule energy sources or energy storage systems.
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