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The Government of the Hong Kong Special Administrative Region does not accept
any liability and responsibility for loss or damage caused due to reliance on any
information or omission in the publication.
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The content of this publication, including but not limited to all text, graphics,
drawings, diagrams, photographs and compilation of data or other materials are
protected by copyright. The Government of the Hong Kong Special Administrative
Region is the owner of all copyright works contained in this publication. Any
infringement of copyright, including but not limited to reproduction, adaptation,
distribution, dissemination or making available of such copyright works to the public
is strictly prohibited unless prior written authorisation is obtained from the Electrical
and Mechanical Services Department.
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HE FEMEELLATANERBEAZS  UREHERER  XRARENHSE
HENAGFRIANRYREBREEREMIET - ZREN (DETBERRRE
FEREBAEBOENES) B E—ERZOETR - IMAT2007FEZS BT
BISEK -

To assist the public to better understand the technical issues and the application procedures
relating to grid connection of small-scale renewable energy installations, a Working Group
with members from power companies, the Government, trade associations, property
developers and professional institutions was formed in 2005 to develop the Technical
Guidelines on Grid Connection of Small-scale Renewable Energy Power Systems.

In December 2007, a revised edition extending the applicable capacity limit from 200kW
to 1 000kW was made available to the public.

Since then, the grid connection arrangement of the two power companies in Hong Kong,
local codes and rules, international standards on gird connection, PV systems and power
quality have been amended. This edition of the Technical Guidelines on Grid Connection
of Small-scale Renewable Energy Power Systems is a revision of the previous edition and
incorporates changes since 2007.



ZEASEBNASEZEYA - FAATBERIR
RERALANZEARERENEESHREAN - TRE

BREEHFEENNHARZE -

The arithmetic sum of the power rating of each item of
power generating equipment of all the Renewable Energy
Power Systems (REPSs) installed in each location or in each
building, irrespective of whether they are installed by the
landlord or tenants.

AARRZERAZZRRABEY R ERIMEH
RERG -

An electricity generation system consisting of photovoltaic
panels mounted on or fully integrated into the roofs,
facades and walls of buildings.

BEIRSHRN (Bh (KE) KATEFAD
BITERTIR °

The current revised edition of the Code of Practice for the
Electricity (Wiring) Regulations issued by the Electrical and
Mechanical Services Department.

HSHWEEASERNARELZZEARISHN
220/380{RHFE AL B L -

The on-site 220/380V low-voltage electricity supply network
operated by the site owner or the site management team.

BETREEERVGSEBE

Energy Efficiency Office of the Electrical and Mechanical
Services Department

FEZEMIF406E -  ARETREEFTUT - AR

EHEZERFABRERZR °

Chapter 406 of the Laws of Hong Kong, which is enforced
by the Electrical and Mechanical Services Department
regulating the safe supply of electricity and the safety of
household electrical products.

ERRKITHREBNH#ETRES

Electrical and Mechanical Services Department of the
Government of the Hong Kong Special Administrative
Region

HE h A T EN220/380RIFHEBR LB -
The 220/380V low-voltage electricity supply network

operated by the Utility.



HE—TRINRE—/KAREINEESN -
A measure of electricity required to provide power at one
kilowatt for one hour.

WA EEAER T BAERRRERAA LTRE -

The owner of the grid-connected REPS.

BIE (BEokfl) (5406%) TMNEEXRIEASR °

An electrical worker registered under Electricity Ordinance,
(Cap. 406).

EHIZAERAZ TR RIREERNER - B
BfRfEEEREAER  fIMAISEE EES -

Energy generated from sources that are secure and
inexhaustible, in the sense that there is no problem of
reserves being depleted. Examples of RE sources are solar,
wind, etc.

ENAREFHEENEERR  ZREEEMNATEE
BERRE AR EFEIRBEELZRRSNHT A
EER

Electricity generation facilities owned by a customer of the
Utility, with RE sources as the primary feedstock to meet
part of the on-site electricity demand of the customer's
electrical installations.

BN RTARETEF N —RERMRRF RS

The general and technical terms and conditions under
which the Utility supplies electricity to its customers.

HEFEFNENRAT - XEBAEMEENAT
 BRIRFEBHERAAREEEERRAA °

A power company that supplies electricity to its customers.
Currently the two power companies in Hong Kong are
CLP Power Hong Kong Limited and The Hongkong Electric
Company Limited.



—mMEMERRNEERRE  FENHERCERREFEAUERENERMEE  mE
HERRMEREFRREEROER - BH—HLEBMEE - FHEXARZE
ARBELE - MEELLERHASOARERIAERERZERSHRY SR RE
(ERIERE RS o

Like all other developed economies, Hong Kong requires reliable and secure supply of energy to
support its social and economic development, and electricity is the most common form of energy
in our daily lives. Electricity is conventionally generated by burning fossil fuels, such as coal, oil
and natural gas. The burning of these fuels releases greenhouse gases and air pollutants into
atmosphere causing global warming as well as air pollution.

EEAMEAREL RN S —ERE  RREARENERETERY ML NEE
HETHESLARHBEENEETERA  ERENSS -

Another problem associated with the use of fossil fuels for electricity generation is that fossil
fuel reserves are diminishing in a rate that it is very likely fossil fuels would become more scarce
and expensive in future.

HARFENKREREENTTBERR (DIWERERKEEE) « AAFHER AR
TORMIEE °

RE produced from sustainable natural sources, such as wind and solar can make a contribution in
mitigating the problems associated with the use of fossil fuels.

BEIERSHERNAEREETHNER BRI R EER  SEREATE
FHER - BN ESESREEETEERATETHSR AHSEABLERREIES
EXRBEARNED - TRER  AERREREBREEIITRFTERZEANATE
4 RERB AT

The promotion of the use of RE is one of the initiatives on energy efficiency and conservation
implemented by the Energy Efficiency Office (EEO) of the Electrical and Mechanical Services
Department (EMSD). The EEO had commissioned a consultancy study to evaluate the potential of
various RE technologies appropriate for local use. The study has identified solar power and wind
power as promising RE technologies for wide-scale application in Hong Kong.

RERRARERAGREEP B BERRERAZMN  SRATBEEREREELE D
URERERSNHIENEHTR - AANABERRRERGEEMBREENN L
QEE‘WERE$%W@ﬂ§§§ﬁ'm&&@t#m%%@%%mﬂﬁiﬁﬁﬁﬁ

Renewable Energy Power System (REPS) is one kind of RE application that generates electricity
with RE resources to meet part of the load demand on the site. Typical REPSs include BIPV System,
Building Integrated Wind Power System and other non-building-integrated REPSs etc..




AEMESIHEN  ERMEHEHERYNRERR L THEERRERARER
ERNEZERMEER -

The objective of this Technical Guidelines is to give an outline of various technical issues relating to
the connection of REPSs to the Grid through the Distribution System of the building concerned.

FEAESI W EEFERRIFM - A EREEFALTELERRRSRFEHEER
ERNESN  RBRVAEBNENER  AXHIREERENSZ Wi B4
Eg—g%ﬁ'ﬂ%ﬁiﬂ@ﬁ$%Eﬂﬁiﬁﬁ§$%ﬁﬁ§ﬂﬁﬁﬁﬁﬁﬁﬁﬂ
—BEH o

This Technical Guidelines does not purpose to be a design manual. However, it serves as a quick
reference to establish the technical requirements for developing any prospective grid-connected
REPS proposals. It also provides the list of information in general to be submitted to the Utility to
support applications for connecting REPSs to the Grid.

BEAERRATELERFRERFAFSHERTHEESAE URBTFEIRER
3 UREMRUBEBNERIESNER  EROE (BHEH) REMERA - (&
BAIA) - BEHAARENEEFEROFERMERS - MEfH - KRG HEY
& (Bn (&) AAATHESRD) (THEFH) EBEER - AFSHERES
RERENTTEEERREREZEMA - AT2EHER11 A58 RE R E2ES S
BREE - RBRGNBRKRHAL  EESREAREHATALTAR .

The Owner should ensure that the REPS complies with all prevailing statutory requirements
and best practices on safety, reliability and power quality of electrical installations, such as the
Electricity Ordinance and its subsidiary regulations, the Supply Rules, and details of case-specific
technical requirements of the Utility. The requirements in the Code of Practice for the Electricity
(Wiring) Regulations (COP) should be complied with when relevant. For installation details of
REPS not covered in any of the local regulations or best practices, reference may be made to

relevant international standards or overseas national standards as given in Appendix Ill. The
final design details should be agreed by both the Owner and the Utility.

RTERRITBLERERRERGEZSIRE BEAREIE RTZEARENIEA
BERELETIH  BACAERENRE EMESTIEE -

To ensure the proper operation of the REPS, the Owner should note the importance of using
high quality equipment in addition to employing skilled workers to work on the installation.

HAERRERGMARERE - HEAEIE (E0KE) REMBALTHE
HEERERERBHER -

The REPS is classified as a generating facility. The Owner should note the maintenance requirement
of generating facility under the Electricity Ordinance and its subsidiary regulations.



ABEEERNEEAHIRHERENERR - RTRATELERERRERENEE
ENRREATRENENUE RBRGAREEEORGLURERGELNEL -
SAAS—EERFARGHHEAES - T8 BRREEEE IS R HRES
B RtERESNRAREREFEELTR

RE sources are mostly intermittent in nature. To ensure a reliable electricity supply to the designated
loads of a REPS, it is necessary to provide either a battery system to store electricity generated from
the REPS or a backup power to the REPS from another power source. However, the use of battery
system is normally not considered as a first priority option since the disposal of batteries may also
cause other environmental problems.

EABEERSERGHEEAER+7EE - T —LEBIER EENFARRER
XERTBEERRERGMEMEINTERRE - ERNMZEZRERERFNTE —
METBEERRERGNEEAER  MAEBRNEEERERANZENE -

Connection of a REPS to the Grid is very common. In some overseas countries, the Grid serves to
complement and back up the electricity demand supplied by a REPS. The common practice is to
connect the REPS to the Grid at a certain point of the Distribution System, usually at the location
where the REPS was installed.

HEAERRR  THEERRBERAERAREBRAN IS - Bt BEARERSE
BERZ 2T IR RBAA - EHARABRANLEEE -

After connected to the Grid, the REPS becomes part of the Distribution System and it is to the
common responsibility of the Owner, the Utility and the Government to ensure that the REPS
will operate in a safe and reliable manner.




KEMESIAREANAEENRESE - KR EEEEBNAEERRRERL
BEZFEMMCTEEERREAGESMAIERNZEEMER o T X5F4. 38T aIH
MER - BARBEEhERA200FEUA LEESE—KENTBLEERRERS

This Technical Guidelines is generally applicable to grid-connected REPSs of Aggregated Power Rating
up to 1 000 kW, and the following chapters address the technical requirements for grid connection
of REPSs. For REPSs of Aggregated Power Rating greater than 200 kW and up to 1 000 kW, additional
requirements as described in 4.3 below will apply.

FEAES| DRR LA B RRRBERGRBRAERNEMER - A EIREEH
ERNTELERSERGR  BEHQRANBFHEINES  RHESPNEIRER/
R - URREEARZ  TEEERRERANECELERBERE - ZARA
SEMBHMHE  AERBEERRSERGELAERIA - Bt - BRT A BERRRE
AEMREEAN  BAANBAER/IER - BEARE D QR AMEDNANEER
XHARBREERNCITBEERNERFRERAZERNEMEMERNEE -

This Technical Guidelines covers only the technical requirements for connection of REPS to the Grid.
However, the addition of a grid-connected REPS may require the Utility to pay special efforts and
provide additional electrical equipment and/or services for ensuring a safe, adequate and reliable
power supply to the designated loads of the REPS at any moment even when the REPS is out of
service. The Owner may therefore be required to bear extra costs in addition to the installation cost
of the REPS. It is therefore important that both parties should also discuss and agree on other related
non-technical issues which are not covered in this document for connecting REPS to the Grid.

HRARARBAAFAFELESRMAANEE  SIMEERELEE MDA 7 HEERS
BRAAMBESEKTERS  BHAFENRSR200TFENATBEERSERGER
BRERERENARRE - —MRKs  ME—SHREEYHER—S1 500FRE
EEREBHFHAE  AEEZESQRERNTEERRRBERANETEEINRELI200F
RASEHAEH LR - EELERT  NAEEERRERANREERRER
REINGE  BIEZEZES AR BENTELAERSRERANEREDER LRI TRS
BAERE R ERER -

REPSs with Aggregated Power Rating greater than 200 kW should be referred to the Utility on
a case-by-case basis as more technical considerations on the Utility's side such as the increase
in fault level of distribution network due to REPSs may possibly be required. As a general rule,
for a location or building supplied from more than one 1 500 kVA distribution transformers,
an Aggregated Power Rating loading limit of 200kW of installed REPSs per distribution
transformer can be applied. Furthermore, under certain circumstances it may be permissible to
exceed the per-transformer REPSs Aggregated Power Rating limit when there is fault-current
limiting function on the REPSs equipment, and this shall be handled on a case-by-case basis.



WA BEERRERAGERHEERGHEEAER  EHREAFLHBEEREEER
B TE4AERREAGNAVEESNEFAEEEE - At BEAERRERTET
FRFRESERAT  AERAEBYFSHEEME I RE LR INEEZTIEASN
Z2EELER BHARACLERINEENZZERER HLAZOEEMERSE
EIBRABNZZ -

If a REPS is connected to the Grid through the Distribution System, it is possible that the REPS may still
supply electricity to the Grid under abnormal conditions such as supply power outage. The Owner
should ensure such a connection would not create any safety problem to electrical workers carrying
out works on related electrical installations both under normal and emergency situations. Appropriate
safety precaution should also be taken by the Utility to prevent danger to its electrical workers due to
back energisation.

ESERI T 51

The following provisions are recommended:

EABLERRRERGNRPMA [FBIE] Thee  EfFARESESRATwERNTERAM
FLHER  EEDFEEMEERAERNELEERSERRERBRGNEE - [FHIS]
TEESERRELPHE  TBLEERREARTEEFANREBARMUE  tMREEEH
SERERAALEINERIEAENERES  ARTIRSEREENBRENESEE-
Incorporate an "anti-islanding” function in the design of the REPSs. This function can
automatically disconnect any grid-connected REPS from the Distribution System in the event
that the Grid is de-energised for whatever reasons. The purpose of an “anti- islanding”
function is to ensure that REPS would not continue to supply power to the Distribution System
so as to allow electrical workers to work safely on the Grid or the Distribution System during
the power interruption, and to cater for circuit breaker reclosing operation in the Grid.

EERDENNERREY LHME EERENEXRTIEABEETER  BUF
BAXETBEERRERRNEHEE -

Install a lockable switch at a readily accessible position to allow authorised electrical workers to
manually isolate the REPS from the Grid whenever necessary.

EMERESEHEERNEIRELRTESE (RENRE2EH) - URRER
AB e

Display warning labels at all electrical equipment with dual power supply sources (see examples in
Figure 1 and Figure 2) so as to alert the maintenance personnel.

EHEFERE YIRERERFTAEELE  UDESAEEEERREZIREN
BT SERERMEABERFRERREEFANER

Update circuit diagrams regularly and display them at appropriate locations to facilitate maintenance
personnel to properly shut down the grid connection arrangement under normal and emergency

operations.

BEAHRZEHARLAEERVEEBEENRE  UERTHEERSERGNEHE
Z2BRE-BEAERR—BEERAL EEELERESBRENELT  HE
NATIEEBL -

Establishing a direct communication channel between the Owner and the Utility is essential to

ensure the safe operation of the REPS and the Grid. Designate a suitably qualified person to
communicate directly with the Utility under normal and emergency operations.




WARNING

THIS EQUIPMENT IS CONNECTED TO BOTH
BIPV SYSTEM AND CLP POWER

BEFORE CARRYING OUT ANY MAINTENANCE WORKS
INCLUDING REMOVAL OF CLP POWER'S METERING,
INFEED SWITCHES FOR BOTH SUPPLY SOURCES,
INCLUDING THE 4-P ISOLATOR LOCATED AT RIF PV
PLANT ROOM, FEEDING FROM LV SWITCHBOARD NO.1
SHOULD BE SWITCHED OFF

g =
HRAARR SR HERE
RARBRERER G2 B

EETES, SERRDEEHEERE, KRRRNL
il B MM, BENREXSKBMERRER
ZEEEE BB E PR 28 A SR 2 H.

WARNING-DUAL SUPPLY
g5 - BHE

ISOLATE PV SYSTEM SUPPLY MAIN SWITCH (#1)
AND UTILITY SUPPLY MAIN SWITCH (£2)
BEFORE CARRYING OUT WORKS

ISR - WM ABEHERE (#1)
BENATHERHE#2)ITH




HAREEZENSCIFHAZ2MEE  ALAREREREREBRLEE - AfHEil
MERER  TAREEENTBARRRERSE  AERERERREHRRE -

Providing protection facilities for equipment is important as damage to equipment may lead to other
safety issues. This section describes the provisions recommended for the protection of the REPS, the
Distribution System and the Grid when they are connected together.

FEIELERRERGESAERATNHAEAT  ATRARERGRER
P 9 P B R AR R A 37 O AR T F R 2484k o

Carry out assessment on the new fault level due to the connection of the REPS to the Grid such that
all equipment in the Distribution System and the Grid can operate safely under the new fault level.

EEERER RECHESASFSINERENEREIEEETRAEGRIR
ADENEKE A BB RAREEBERAAN RS EMNERTRIERASE
L AZmEERNEREE  HARBRER  HEHNETEZIRENUR °
Install facilities with synchronisation check function, whenever necessary, to circuit breakers or
contactors designated for making electrical connection to the Distribution System. The connection
of the REPS to the Distribution System would only take place when they are operating in
synchronisation, i.e. the differences in voltage magnitude, phase angle, and frequency of these two
power sources are controlled within acceptable limits.

ARUBERRRERGREREDRE  UBRHBAFRIEBROER - BT RRA
BRABWOWBREARNEBHMUE  BHARASEEAPRERLEE HE
EENREFNEDHAR/AEHESRE - NIRBRAKNEETBERRRE
ROEHE  FRTEBTHESNERESTNERS -

Incorporate protection function in the REPS to avoid unsynchronised connection. To enable fast
restoration of supply after power failure, the Utility may be equipped with auto-switching and/ or
auto-reclosing facilities that would operate soon after power failures. If the Distribution System is
still energised by the REPS, unsynchronised connection may damage equipment of both parties.

E;ﬁﬁﬁ%ﬁ BN BLERRRERAGEHARER  BBHERERGNRERSE
E B o

Incorporate facilities to isolate the REPS from the Distribution System automatically when fault occurs
in the REPS.

ES—ETBERRNERGRBHRALNGNEREERMER R BER
BREBRGEFIBEFEHEEERERAA 2R URFITRAEERFEET
BLARRRERGFLEFARIIBRENTE -

Use 4-pole type circuit breakers or isolators on all isolation points of the REPSs to allow complete
isolation from the Distribution System when the REPSs is not in service. This arrangement is to ensure

that the Distribution System would remain intact and not be affected by the REPSs.



RUBLERRERGEEEENRERE  UEARERAGEERERGREAL
RRERFEER (FNEEHE -  SERERHARE  SBRES) mER -

Incorporate appropriate protection facilities in the REPS to avoid damage to the REPS caused by
transient abnormalities that would occur in the Distribution System and the Grid, such as supply
interruption, voltage and frequency fluctuation, and voltage dip.

BEREMRELERNSERIARHFEHR  URRTBEERRBRAGEENERE
AEHBANERERERIERREFER

Incorporate a stable and fast responding voltage and frequency regulator to ensure that the REPS
can handle the normal voltage and frequency fluctuations in the Distribution System.

ATMBLEHRRERAGRNEARNELE  EERINSEAGANERRARGELR
HENR  EE DT EEAERNERGEEZERGHEM - TRELES B HEEMN
R - AT 2 ZHieE | FrYIEBIREERENES  mMEARETIEESHEEARSE
DATELRE °

Incorporate facilities in the REPS which can automatically disconnect the REPS from the Distribution
System when sustained voltage and frequency fluctuations are detected in the Distribution System.
The time delay for automatic disconnection can be set with reference to the recommendations of

international standards as given in Appendix Il and should be agreed by both the Owner and the
Utility.

ATBLERFREAGEEANEE  ERERAGHBEBRARRDERHEAE -
REDTLTBLERRRERGNRERARENEL - ERELEEHNE LNWKER -
AZERE Il FINEREERHENESR  MEAKRTEESEEARELIAT
BHEE - LEEFTH AR BhiE % H 8 T (FE b 1t 5 8 2 78 2 SRR o

Incorporate facilities in the REPS which can automatically reconnect the REPS back to the
Distribution System after fluctuations in voltage and frequency in the Distribution System
have been cleared. The time delay for re-connection can be set with reference to the
recommendations of international standards as given in Appendix Il and should be agreed by
both the Owner and the Utility. The time delay is to avoid repeated operation of the circuit
breakers due to premature electrical connection.



BRABGHEEBRGEBNEIRENE HHETSHEHS| ARSHERMNITHERR

REAAMZIFERREE - ERFTHEEAEBNTBLERRRERAERUZE

g%ﬁ%ﬁ'ﬁﬂﬁﬂ@Wﬁiﬁﬁﬁﬁﬁﬁmﬁmﬁﬁﬁﬂmﬁﬁﬁﬁﬁﬁ*ﬁﬁ
B ©

It is important that the electricity supply to existing electrical installations connected to the
Distribution System would not be affected by the introduction of a grid-connected REPS. Any fault
developed in the REPS that causes power interruption of the Distribution System and the Grid
can be avoided if the following recommended provisions are considered in the design of the grid-
connected REPS.

BRASTEYN (ANEoERRRERR) WEREE+IEEN  BREBHRE
THEERRERAGALRAANEZERGEERE CNE2AH -

Select an inverter with high reliability, such as having a high "mean-time-between-failure" index. This
is essential since the inverter is the principle component in the REPS that directly connects the REPS to
the Distribution System.

RERBEREANTEREREOIREKT  DESHOBEKY  WERHER/TE
REREHRER - REREHRERIBENER -

Set the operating levels of all the protective devices in the Distribution System to suit the new fault
level. This arrangement is to avoid improper operation of protective devices during fault conditions.

BERENRNEBEEREHE  AURARITBLERRRERENBL - tMEks
BERAGHNEBRAERS{L  FSER/VERFLHRLEHHES -

Incorporate a fast responding voltage and frequency regulator that can adjust the output of the REPS
to match the voltage and frequency of the Distribution System. This would help to minimise failure
of the REPS.

ERBERRRBERGEANZEDEEHE  ERERGNERRERERERRA
FEFER TASTREN  EERETELERERRBERAGELSAGHE - BERERU
ez 1l FrPEIREREENESAKE  AEESHEEARELATELSEE -

Provide an automatic disconnection function in the REPS that can operate when the voltage and
frequency of the Distribution System deviate outside the allowable limits persistently for a pre-

determined period recommended by international standards as given in Appendix (Ill) and agreed by
both the Owner and the Utility.




—BRms ELMENUHEESERT  HEFREIRENEEREHEMRETZEE - E
b —AEEERFNEERE  TMEARE ATREE @ EtHE-—IERAHENEF
TREZE - HEEENBBEEER R T UFMEZE - IBRAERRRRNESEERE -
In general, good power quality in the electricity supply is essential for the normal and efficient
operation of all electronic and electrical equipment. A Distribution System with good power quality
would therefore benefit both the Owner and other consumers receiving power supply from the same
Distribution System. The power quality issue should be well considered in the design stage to avoid
post-installation mitigation action.

BERRRERAA—RAREERS  MZZBFNETERNERAANHEES - 1L

THERREEESER EEEAERNTEEERBRERGHRZEAGHEERTER
;'

An inverter is normally included as part of a REPS and it may impair the power quality of the

Distribution System. The following provisions are recommended to minimise the effect on the power
quality of the Distribution System caused by the grid-connected REPS:

ZE R RRDPHENEEER  AFEAIBEERRERGNEREREE LI EARR
FEMEZINEER - SUBERRRERGEANRLIRE  WEFSHEEBRME -

Install an inverter with power conditioning function to control the harmonic currents and the output
power factor of the REPS within an acceptable range such that the REPS can operate efficiently and
not affect others.

ENRPVENEHHT I ERRREES  UHRERETEREIBLERRRERMEIAR
ERENER - EARZERGNERZNBS  ETHUERGENEBRE RN - LHERE
EENEAR N FRAEE

Install an isolation transformer on the output side of the power inverter to eliminate the possibility
of injecting direct current (DC) from the REPS into the Distribution System. Excess direct current
injected into the Distribution System would distort its voltage and cause problems to other
connected equipment.

ZEREAENEBRARRHR USSR HERAGHAZENBNER T RERR
EENHMENREORE -

Install a fast responding voltage and frequency regulator to minimise voltage flickering in the
Distribution System which affects the operation of other connected electrical equipment.

TERAHAIE) - AISEHER I FYIEREETAEHRAMEER  UEXSEH A BERERRE
ERGEENEESENER MBS HEERGANEMEORFENTE -

Evaluate the electromagnetic compatibility requirements specified in international standards as given
in Appendix lll at the design inception stage. Conducted or radiated electromagnetic emission from the
REPS would then be properly controlled so as not to create interference to other electrical equipment
in the Distribution System.

AREERRERFANZRIECRA=RREI = EHRN SRS  BRSBEHNER
BT ENEAN=ER - tHCZERBERL S HHERGHEEBRESRTHINE
o ARRESANERGNRETE - A WEH QA EHRESSSEHESHETFER
St BRI EA o

Design a REPS with three-phase inverter or three identical single-phase inverters to supply current
which is balanced over the three phases to the Grid. This would minimise voltage and current
unbalance in the three-phase supply system and would ensure that the capacity of the Distribution
System can be fully utilised. However, this provision is not applicable if the site is being supplied or will
be supplied with single-phase power from the Utility.



WEARNZEARBEUTNEE  UMFRRILERE

The following provisions can be considered by the Owner for his own research or record purpose:

FIMEFIRENRE  AUBERENTBERRRERGAMEE

Additional control and monitoring facilities to measure and monitor the performance of the REPS.

BEWERERAG  UEHERHE  BERERYEHRS -

A data collection and reporting system to provide real time data, data summaries and failure reports.



EUBEERRBRRRAREZN AR+ 9EE  BREARSABLHERSE
BARG  WiETHE/Z2UHE  UBRRRAGS RBALME S| N ERREMR
EBIESATH AT R - ARG RRE - ENARANITRREFTAREER/ R
BNTBEERARERAETEEEEAE  WREEMEFAFENET  NELE
REMIRAGR - AEEREAREIARAGERAIEEFRERE EBERATH
TEEE REBTHAMNIARRBRER

Before the REPS is energised, it is important that the Owner has carried out a thorough inspection
and functional/safety tests to ensure that the REPS has been properly designed and commissioned
in accordance with the technical requirements of this Technical Guidelines and other case-specific
technical requirements. The Utility may specify and witness certain tests of the grid-connected REPS, or
at least be informed of the test results. The grid connection arrangement will only be energised after
the test procedures and test results are both accepted by the Owner and the Utility. The following
testing and commissioning procedures are recommended:

MERAERREESTCEARERMA -

To check that all potential levels of time delay settings are properly set and tested.

BEILS I RERYIRE -

To check the operation of the anti-islanding function.

BEFERRERAVIRE -

To check the operaticn at all isolation points.

REFMEESE  REEELKERERETCERTIRNEENME
To check that all the warning labels, equipment labels and circuit diagrams are displayed in
appropriate locations.

BRENRCHIBLEERRRERAGENEBEERAL ERYREY - EREKTRE
AN RERE o

To check and record the voltage and current output of the REPS including power factor, DC level and
total harmonic distortion etc..



EUHLEERRERLAEZRFE HMEAERRERGIERUER - TS
AARHER HEAEEY (flusmEA) nEHDARERRENE L b
EH -BEHATANTHSRERAIEER  UEIRENELHLE -

After the REPS is put into normal operation, the Owner should install check meters and provide the

Utility with information on the electricity output of the REPS on a regular basis, e.g. bi-monthly, if
requested by the Utility, The Utility may also install check meters to monitor the electricity output of

the REPS.

EERHIMEXTERASEHIRETEAERRERF HEATUEZE (B
DB T (BAH (ARER) KO REECEHLRETENRE  FHARENRE
ZH - EREETAQENATARTHEENBERAEREER -

Periodic inspection of the REPS by Registered Electrical Worker is recommended. The Owner can
consider adopting an inspection arrangement similar to the requirements as stipulated in the
Electricity (Wiring) Regulations of the Electricity Ordinance for fixed electrical installation. The Owner is
recommended to submit relevant inspection certificate and checklist to the Utility.

BEHATREREETENKE  WERBEARETELERERRERANIRE
ETEZENE - Bt EHAFRTRERBEAZHETIEABEATRS LA
REHNRAGR -

The Utility may conduct on-site inspections and request the Owner to perform verification tests on the
operation of the REPS. In this regard, the Utility may request the Owner to provide access and the test
results.

BAAAGRHE -—FREREEREFH  CRERERESRETHBEERRER
MAARN—ERF  BRMAREREERAAGR - 2FMATHEER/EHM
RIFEFMAEN  FESHESARENQATARIAE - ZFMEEH UM » A&
B & BRFELHEE -

It is important for the Owner to compile an operation and maintenance manual to record all
procedures needed to operate and maintain the REPS including all protection settings and test results,
Regarding grid connection operational procedures which form part of this manual, the details should
be agreed by the Owner and the Utility. This manual should be reviewed regularly and modified where
necessary.

MABE4SERRBEAENACSYERTENARERGECHE HEAERASE
ART e W ENBLEERRBERGRREFR  FEAHNSELAT -

The Owner should inform the Utility on any change in power rating or modification of the REPS. In
addition, the Utility will also need to be informed when the REPS is decommissioned.




REFEREASEHARNED ATBEER - EIIRME| -

The contact information of the Utility for grid connection applications is given in Appendix I.

AFRRRTEALERRARBERGHNESACBERBRERE AR ERERFEN -
ARUERRENAREERBRANRREN  REREASHEEHAERE - #
BATSHRBRE LD TRZINAKSE | WEHBIER  fAlNERRSRENEME
B REHE - BREZ

It would be advantageous for the prospective Owner to make contact with the Utility from inception.
This ensures that the Utility can provide advice on the grid connection aspect before the design of

the REPS is finalised. Supporting information, such as relevant literature describing the REPS, layout
drawings, circuit diagrams listed in Appendix Il, can be submitted in stages to the Utility.

BEAREHATERERENTBEERREARREAERNRNERH -
S5+ 88 75 7 FE 8 2 A A B AV AR R A -

The Owner and the Utility should come to an agreement on the most suitable connection arrangement
for the proposed REPS. Both parties should also discuss and reach an agreement on the terms and
conditions of grid connection.

BEAREBEHATATESETELEERRERANRBEY  LREHAFRERE M
ZEMNAFER -

The Owner and the Utility should also agree on a commissioning date for the REPS and the tests to be
witnessed by the Utility.



HEAEBNTTEEERRRENERR L EEMEE - FEREKIES| - IR
B Il - ZEXHERTREARBNIBLERERERER  AFEFRSZEH -

A list of local and overseas standards, codes and best practices relating to grid-connected RE
installations is given in Appendix Ill. These documents can be used as reference materials in the design
of grid-connected REPS.

NEEFAEENERERIAMEYV ZEFERERTERELRKNESIKER
PIRENESE  LMAFERGERANERERAZG ARNREEENERE
MR AEEZRERNELRSEEE -

Circuit diagrams of four examples of installations are given in Appendix IV. These circuit
diagrams show the configurations of those installations at the time of compiling this Technical
Guidelines, for the purpose of illustrating the grid connection arrangements adopted by various
designers. There are no standard grid connection arrangements and each installation should be
designed on a case-by-case basis.
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1. REEDRRLE

CLP Power Hong Kong Limited

4% #B P A B AR R AR AS AR
Contact division / department Renewable Energy Service Hotline
B
Telephone number a2 in Lot
BHEthuk
Email address EHBap.comiix
gut
Website www.clpgroup.com
2. EREEBRAMRARF
The Hongkong Electric Company, Limited
PEENEERIT
B 45 R Y Distribution Planning Department
Contact division / department of Transmission and Distribution
Division
& ith it EBPRIBIEI155K
Postal address G.P.O. Box 915, Hong Kong.
SEARN ECER B2 TR
Post of responsible person Chief Distribution Planning Engineer
B
Telephone number AL
by 2843 3163
Facsimile number
ﬁﬂ.ﬂﬁﬂt mail@hkelectric.com
Email address
gut .
Website www.hkelectric.com
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R BT ERRRANDRE » AREX—KWG -

Submitted technical drawings would better be in duplicate and in original size.

1. FIEAFEH

Information of Applicant

i

Name

HF bt

Postal address

(a)

(b)

BOAAIRFRGR / BRES CEARREEFR)

Utility account number / meter number (for existing customer)

(9]

) B BTN

Contact telephone number

Facsimile number
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2. REMTREEREERRRENEH

Information of the Proposed REPS installation

Address of installation

b | BEHEAEEHELS

Expected commissioning date

© | IEEREAER (Bl REN - B BARE)
Type of RE technology (e.g. photovoltaic, wind, hybrid.)
RERBHRATRRE

Technical specifications of power generation equipment

(d) i) MEEINE
Aggregated power rating

i) EhmiHAERN=E

Single-phase or three-phase electricity output

(e) EABFELENEE (TR/AE)

Expected annual generation (kWh)

) REERHEMEANTBLERRRERGRE

Any other known REPS installation on site

3. TEARBBEH

Engineering Contact Information

@ | BRAKEE

Name of contact person

b | BE

Postal address

O | BRESHE

Contact telephone number

Email address

© | ZEIETBEERRERAGEENCR

Experience in small renewable energy system installations




4. B BERRRERFENVRZEX

Brief Description of the Mode of Operations and Control of
the REPS

BRI BLRREESREERVERAMMERRARLERE
NEZEE hRBENRITEE

a

(a) Technical drawings illustrating the physical locations of the REPS
and other major electrical equipment installed or to be installed
BErEEEERNEEREFAER/HEVEFENIERS
BRERE

(b) Single-line electrical diagrams of the Distribution System showing
details of the proposed grid connection and the associated
metering points/supply points

© | EEBEHER . IR
Major equipment information, e.g. technical specification

@ | IBEERRERENRERS
REPS operation procedures

(e) JELRREERANIARRRBER

REPS testing and commissioning procedures
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Title

(Bh (FE) REITEFR)D) BWEIER)
Code of Practice for Electricity (Wiring) Regulations, EMSD

(HEZERIB) (FEESEFRAA)
Supply Rules of The Hongkong Electric Company Limited

(HEEIB) (PEEHERDF)
Supply Rules of CLP Power Hong Kong Limited

IEEE Std 1547a - 2014

T :
B b
Standards/Guides/ Title
Recommendations
ZEEREE T ZHEMEETTEMESEE - 28BEE
ITEMESEE REENRGFEEH — 15771
1547a - 2014 IEEE Standard for Interconnecting Distributed Resources

with Electric Power Systems - Amendment 1

ZEEHREE
TRMESEE
1547.1a - 2015

|EEE Std 1547.1a - 2015

ZHEREETTIEMBESRE - 27HXREE
RESHAGEBRNIENRINHEARRE — B5T1
IEEE Standard Conformance Test Procedures for
Equipment Interconnecting Distributed Resources with
Electric Power Systems - Amendment 1




ZEEHES T
TREMEBSHRE

1647.2 - 2008
IEEE Std 1547.2 - 2008

EERESFIRMES1547 (TM) (XHE
BEETrTERMBERE-S2HARELERHEE
HERGER) NWERER

IEEE Application Guide for IEEE Std 1547(TM), IEEE

Standard for Interconnecting Distributed Resources
with Electric Power Systems

XESHES T
TRMESHE
1547.3 - 2007

|EEE Std 1547.3 - 2007

CHEREE T ITEMES s REEREE
NEABGEBNER - EERBREFIERS

IEEE Guide for Monitoring, Information Exchange, and
Control of Distributed Resources Interconnected with
Electric Power Systems

2 Bl R R A8 45 1
EIREERE
G59/3-1, 2014
Energy Networks
Association,
Engineering
Recommendation
G59/3-1, 2014

BMAXNBREHEARIAEIHBEFTEHERGER
RYHE R AR §i

Recommendations for the Connections of Embedded
Generating Plant to the Public Electricity Suppliers’
Distribution Systems

X E B IR B &1
EIRERHAE
G83/2, 2012
Energy Networks
Association,
Engineering
Recommendation
G83/2, 2012

EHAARN P ERAXZXEHR (BHI16RTR
UT) BEEBRERGLHFERNVERSRE

Recommendations for the Connection of Type Tested
Small-scale Embedded Generators (Up to per 16A Phase)
in Parallel with Low-Voltage Distribution Systems
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R/
BN R
Standards/Guides/ Title
Recommendations
ERETRMES | ERVHNEREKE — F7-71287 | HHRREA
%%& 603(;4-7- ‘fﬁﬁﬁggf}z o %{k{ﬁ%%ﬁ
712-2002 Electrical Installations of Buildings-Part 7-712:

IEC 60364-7-712-2002

Requirements for Special Installations or Locations -
Solar Photovoltaic (PV) Power Supply Systems

— Photovoltaic (PV) Systems - Characteristics of the
2004 Utility Interface
IEC 61727-2004
HIREIRME | RRAGHEEE — A2 BBEBNSHiED
E =12 % 61724- | Photovoltaic System Performance Monitoring -
1998 Guidelines for Measurement, Data Exchange and
IEC 61724-1998 Analysis




REEm/

KB "
Standards/Guides/ Title
Recommendations
BEIRMES
EEITZE%E61000- | EEERARIRENRENEREERGNERE

3-4: 1998 EHFRA
M — E34H 2

IEC TS 61000-3-4:1998
Electromagnetic
Compatibility-Part 3-4

i PR1E

Limitation of Emission of Harmonic Currents in Low -
Voltage Power Supply Systems for Equipment with Rated
Current Greater than 16 - A

BEREIRMNES
=R 1TR%E61000-
3-5: 2009 SR
B —

FE3-55 2

IECTS 61000-3-5:
2009
Electromagnetic
Compatibility-Part
3-5

HESRARTSZENRENEEBEHERGENERK
BHFPIRRE

Limitation of Voltage Fluctuations and Flicker in Low -
Voltage Power Supply Systems for Equipment with Rated
Current Greater than75- A

HfEIRMES
=21Z%61000-3-
12: 2011 EWFR
B —
F£3-12% o

IEC 61000-3-12:
2011
Electromagnetic
Compatibility-Part
3-12

BEEAHEEBRGMEBHERASRARI6ZERER
RO R75RIFNRBENEKERRE
Limits for Harmonic Currents Produced by Equipment
Connected to Public Low - Voltage Systems with Input
Current > 16 A and <=75 - A Per Phase
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BEREIRWES

BIBEE10004-7: | s : L
| BB E R — HERGR B R
2002 + A1. 2008 | seoom = = i oe i e |

zﬁﬁﬁﬁrﬁ - Testing and Measurement Techniques - General Guide
54-78h 7 on Harmonics and Interharmonics Measurements

IEC 61000-4-7: and Instrumentation, for Power Supply Systems and
2002 A+1: 2008 Equipment Connected

Electromagnetic
Compatibility-Part 4-7

SHSAEST T | mrranmRLHEESENES
e Recommended Practice and Requirements for Harmonic

519-2014 : :
IEEE Std 519-2014 Control in Electric Power Systems

fiR et

Note

BEFEIRMESENTIY T EZEZSSNHAEREE !
(a) http://webstore.iec.ch/

The IEC publications can be purchased from the IEC Webstore:
http://webstore.iec.ch/

ZEHERES T IEMESNTIYITEZSZSNEEEE !
(b) http://standards.ieee.org/

The IEEE publications can be purchased from the IEEE Standards
website: http://standards.ieee.org/

RERRESHENTYIEZHENRALEE
http://www.energynetworks.org/

(c) Energy Networks Association publications can be purchased from
Energy Networks Association website:
http://www.energynetworks.org/
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IV

= I E R
Explanatory notes for
the circuit diagrams

AN EREE ER R TERTERANEREAZH -
TEREEEFERNAGNVREERZH -

1 These circuit diagrams are given here for the purpose of
illustrating the grid connection arrangements adopted by various
designers, and should not be taken as standard arrangements for
grid-connected systems.

ERETHNEFEARABTCEREIRNEESRE
2 60617 — Bl AEIAF R AENEE

The graphical symbols generally conform to IEC 60617 - Graphical
Symbols for Diagrams.

TR ERE RS EEEFNTIEE
3 The functions of some of the principal components shown in the
circuit diagrams are briefly described below.

FREEZ
PV array

HREHIWAER » 2EAEREH (R/AMBREBEYHN XAKEER)
TR LIRS REARBEEL =R -

The PV array is made up of PV modules (and/or BIPV laminates) connected in
series to form strings. Then with these strings further connected in parallel.

MylEaETRESH ERRERE

Array combiner box/sub-array combiner box/DC junction box

HKARBEZEZRTELHERE  @mMEFRIREE - FENER-EE
- EENEERENEREEHREZSHFE -

The PV strings are connected in parallel in these boxes, for connection to the
inverters. The necessary blocking diodes, surge arrestors, and DC fuses are
incorporated into these boxes.
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IV

ek

Inverter

FREIEXAEIHHNEREERATNE - ZRFZAEBIHIRFEAIHEE
PRI BLERRRERRNERERRB LI REY - REEFEBE
R /M IREE R BRI L EREEALERL

The inverter coverts the output DC of PV array into AC. It has a power
conditioning function to control the harmonic currents and the output power
factor of the REPS. The isolation transformer installed inside or outside the
inverter helps to prevent the injection of DC into the Distribution System.

W IR LT Thie -

The following functions are also incorporated into the inverters:

RAThERG HRGEL (MPPT) Thee — FEFARERENE
B URREAGESRETER2ENARRT » KREF
HMEELERAIR o

(a) Maximum Power Point Tracking (MPPT) function-to continuously
adjust the DC voltage to ensure that maximum power will be
generated by the PV array under the varying solar irradiance

conditions.
PRl S RE — EREEFREZAR REMNER ' UESEH
TﬁEFﬂEE!WFEﬁ%ﬁ'EEEﬁE%ﬁE #
LB ©

(b) Anti-islanding function - with tripping time as required by

the Utility, to disconnect the inverter automatically from the
Distribution System in the event that the Grid is de-energised for
whatever reasons.

REEBBEBSRENE — EEFENEERR/NERE
HIERHRER  EXPREEERGLE

(9 Under/Over-frequency/voltage protection function - to disconnect
the inverter from the Distribution System when the frequency
and/or voltage of the Grid falls out of normal range.

BEEEYE — EERNRER/AEERERERRA (Z
KREEENATRE) DEZERRFERER  BF2H
NEERFEENEL -

(d) Auto-reconnection function - to reconnect the inverter back to
the Distribution System when the frequency and/or voltage of
the Grid resumes to normal operational range for a pre-defined
period of time (with such time period to be agreed with the

Utility).




EXfBtieE — BRASEEERHHALSERERT B
el FREASHNRERFEL -

) Synchronisation check function - to ensure that connection of
the inverter to the Distribution System will only take place when
the inverter output and the Distribution System are operating in
synchronism.

EEH= RIS HERUABYNGENSELIRARE °
In the case of Example 3, the anti-islanding function is arranged in a separate
anti-islanding panel.

nEZeErSEmERHSAUHEEYN  FERENFREREEEHE
TE UEEEENURA T TRFEHEBRERTRFEESERE -

In the case of multiple inverters with their outputs connected in parallel, the
protection settings of the inverters will differ slightly to allow for sequential
tripping under abnormal conditions and sequential auto-reconnection
afterwards.

TR EEEME
AC distribution board

NZEPRBAAMR  FEENIAERHERMBBEASEIN
EREFENEERE UEBEXERMEANRERAES -

If installed for a multi-inverter system, the AC outputs of the inverters (after
isolation transformers) are connected together in the AC distribution board, for
further connection to the Distribution System through the main isolating switch.

BEHLTFHBAEESR

Utility’'s check meter

ENRTHNEERZEMIUSE  URBEAREREENBHNEE o
This may or may not be required by the Utility. Its function is to record the
electricity generated and sent out by the PV system.

FoRiGA (M - 7T E3H)

Main isolating switch (four-pole, lockable)

B EUAFRENT LEREREFRE (FEKE)  FERENER
TERAEGERER  #HUFH LA ELXRAGARERGIRE
This is a manually operated lockable isolating switch (or circuit breaker) to
allow authorised electrical workers to manually isolate the PV system from the
Distribution System whenever necessary.
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