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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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Foreword
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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.
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Glossary of Terms and Abbreviations

HEHE DA

Aggregated Power Rating

AT E BB SN - BTA TR e 58 B S S 25 S8 B S (A Y BH
TEDESEE - A A BRax e HsE EHIBUH P2ede -

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.

B SRR EIRZ 4 (BIPV)

Building Integrated Photovoltaic (BIPV) System

BRI RN BT R ESR N ESEYIR B RAIMERTSE B R -

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

TAESFH]

COoP

PRE TIEZ AR (BT (488%) MEITIESTRI) FofrEaTh -

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

ACEE 2478

Distribution System

FS5 A A\ BB NHIR I 2 e B 5 Y 220/380 (RFHEEEAILER4E4% -
The on-site 220/380V low-voltage electricity supply network operated by the site
owner or the site management team.

EEO
TREE TR R B i
Energy Efficiency Office of the Electrical and Mechanical Services Department

CEEIRBT)
Electricity Ordinance
HAENIS 406 B > HRETHEZBEFIT - AU EMREL 2 AFHER

O A
AnZL g °

psll
Rk



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.

EMSD

AR TR EBUG R E TEE

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

B

Grid

HHEE /A EE A 220/380{ R FHE A L BE 44K

The 220/380V low-voltage electricity supply network operated by the Utility.

T EL/NF(kWh)

Kilowatt-hour (kWh)

HLIE—T LDy — NI AT AR BB Y B AL -

A measure of electricity required to provide power at one kilowatt for one hour.

2PN
Owner
Pa BB BRI T AR RE R 55 BE 4R A\ LB -

The owner of the grid-connected REPS.

AEMTEETEAR
Registered Electrical Worker
R (EDERET) (55406%) FEMHVEETHEAS -

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

A A RER

Renewable Energy (RE)

FRHE AT R Z A ISR AR EE AR YRR TR » RIS A GEHFESERIEATRETR - B
KIHRE ~ EBEESF °

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.

A A RETR S EE 2



Renewable Energy Power System (REPS)

BN FR PR S R - 4 asitt TEAFH RI AR R - DURE %~ &
NEEEAF LSRR 7y R K -

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.

CALEERIE)
Supply Rules
B 1A F I E T PR — I R R g PRk R R -
The general and technical terms and conditions under which the Utility supplies
electricity to its customers.

E A

Utility
WEFEFNEIAE - ABERTAMBEEIAE ShlEhEEERAE K
EABEEARAHE -

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.
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Introduction

s

General

2.1

2.2

2.3

2.4

—UNEA A RRAVARRG £ - FAEIE REOR SR AR A SERR ENVEE TR
HLIE - IR HE S PR VAR - B — R BRI
ﬁ‘EE&%%ﬁ%%E%HFio% G iE S LA ARG R RSRB R RUR
RIS ZE R T - BRI ERIEAL FOER AR RIS -

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.

{58 AL A B 2R S — (B R st AL AR AR e N Bk ) -
I P EYER AR & I RE & AR H RV B E R I 524l - ERRE IS
e °
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.

HH AP R R E TR S AR Y AT P AR AR (IS SORPSRE ) 4FRE(E A
{EAPRRIE R HERE -

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.

e Iﬁ%%ﬁﬁ*%%ﬁﬁ THYH P —THRE R e S ERRE TR i » &
{SE T FFAERETR - BT G i Y Zea bR M A ST TSR - S SAE ]
P AR IR S EA R TT - T RIGRE KRR R e A8
IR A A = e B A F A RE R B it

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



2.5

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.

Al AR A B — T [ AR RE R E Rl - e AT A e
EIREEET) DU e ZEEEGHER B &R K - SRRy ] A pE T
LSRR R RSN Ee 27 INPI NN NS Fidiy e £ 7 ) AL NS TR
LUK HAth G SRR 5 i B ST AT AR RE TR S5 B A3 5 -

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.



RtrEs [ HAY

Objective of Technical Guidelines

2.6

2.7

2.8

AEAHET (KT HEY - E s A B A e B S it i FE AR RE TR S 2R
F BB R SRR E -

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.

AEHES IR 5 EAE Feaeat T - 280 > SR A F AR E
Z A LR A PR - R AR IR R » AR R R RE Y
275 o MAN AT EE— 1B - SR EE TN B AT A A R
S EE S M B R AR B PR R A — B -

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.

A NEREIRE TR ERRR S ARTIVEAERE - LAKEF
B EL S - A AEEEENEGET (IVEX - EhaEsE (B
) ARG ~ CELEERIE) - BT SRt E A HE 28 Frikd 2 AR HL
TSR - A > FEARGIERTS (B (488 ROILESTAD (T
TESFRAN) BIMHRBAZER - A BISE BIa5 DA MENT A FA R E
FA LR - T2 F I BRI F 51 RH R B AR A BORS NERI 2 AR E - S5 8E A
M TR - FERES A A BT AFETTEE -

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 lll. The final design details
should be agreed by both the Owner and the Utility.

2.9 Jy T HECRATEAEREIREE LGRS R > WA A LR > Br T AR,



SN TN BFEEE P T/ @AM EENEE  EWEE T oE%E -
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.

2.10 AJFHAEREREE AMBE NS ER - A ANETE (BRGT) FE S
O N AR B IR E S Ea Y EK -
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.
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3.1.

3.2.

3.3.

AR AR SR EE S AR B EE AR
Connection of the REPS to the Grid

AT FHARRIRIORAH A S ELERENRERIR o & T HECRT FAEREREE
e E B EEEEA n SN E T HE - HELAGARE ST AR5
[T RFEAER - SIS —HEIRE R ASAIEHES] - A~ - B
PEEEEM G [ZO MR - I E R & A S E IR e
DI

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.

A4 AR B A R TR - £ —EINEIZE - BB
PR AR & S 1% T AR AT 35 B8 SR e R BB D HY AR SRR - 5 LAV
ETEATHCE RS R — R AT AR AR 5 B A A B B AR T e P RURG
TR ARG E

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.

EER A% - MR R IR B AR R R ICE R 80—y - KRIRE - W
IR E LA L R SEHIRAE - BHEA A ~ EIAFMBUNIYLEFEE -
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.



4. EFEE

4.1.

4.2.

Scope

AFLTHE S IR B 7 S8R E U238 B e 2 — K BT B B A R B T P A B
TSR 25 - PR 2 B R 0HE ] P AR Bl 5 R A e B B A 3 I Y S5 AR il
TR o NICHA SEIFTT K - B SEEEE DR R200T LB B2
B a2 — IR LAV AT AR RE IR S B 4R

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.

ARFeates | FOskE i vl FE AR AR 55 B8 S 4 B BR A RE B AV R AT 220K = 2801
TENNSE B EE 4R B AT P AR RE T 55 B8 S 40l - B0 8 FI B F LR Rl G
& fEALERI MR TR KBRS - DARECRAEAEIBG A » Al AR R
BERGIEEENEEE AL R - B4 K ISEHVE JIALE - R4 58
TS RS AMEEIGIRAR o L - BR T A4 RE TS B8 R85 E H
AN A NBURRIESRINE R - BEA N S BB TN S Al RE R T FRR E AL
{EARA W E R AT AR AR 55 B8 A 40 B B A R B Py (A B 9 B lo 5
B o

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.

4.3. W AIREZAE B SIAEIE R R T RS RE > FIAAC B A E A AT

R T AR TS S0 KRS » PR D 1 200 T FLAQ ]
PR RS T A BN SC T 1 A T « — MR » HI— 15
SRS BB — 51 S00T-(RATLE S I A S A P
A P A T A A S TR (B B 200 BL A3 70 R B4
FEREAIT » AT AR T AR R R TR » U



PR EEERREEN AR E R GNEEHED R FIREAES - (BH
F(E A R E o

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.



5. URERE
Safety Considerations

5.1. WIA[FHAEREREE A M HHECE R4 BB & B (S
SE T - AR E RS AR m B A (LR - AL - B
A e ORI AT EF B G T - BLEEMERERO A e AR R )5S
B L THYEZE TR AN BNZ el - BN ERIEE N Z 2
TAPFENE - B kPR ) R T e S B SR AR N B Y4 e
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.

5.2. FERPRHLLL T AT -

The following provisions are recommended:

@) AT AR ERGEARGETHIA "HLE , TiRE » BEEREE B~
MR A5 - B - BB E BhE (A B B g R Ry T AR RE TR S B &
MEARCEE A AR EE o T IS L DIRE BERERER ST ERY - T ARRIREEE
YA FGEENCE LS ME - M iRIE B E R L THYEET
EANBIZ 4 FFIR T El & B a5V E S HRIF -

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.

(o) FEFERFIEAV L B2 S 0] FaHBrRE - GRS T N B A FR T AE
PLFBh 5 U nT FE AR RE R 55 B 2 AR A ER 4 P

Install a lockable switch at a readily accessible position to allow authorised



electrical workers to manually isolate the REPS from the Grid whenever
necessary.

(O TERTA A S EAERRNVE S ErE S (REN RE2EE]) - 2o
e YN
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.

(d) EFASE AT e R E - WA B E R E R - DI N BEIER S
ERERUTESL T - HRE IERER DB i P AR R R 55 B8 S S L R A T RE Y
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.

(e) HA NELEE AT VEEN HREEIBRYIRE » DR AT AR AR 45 BB A 40
BARE L 2R - A N NEER—SEaE AL BREFLERE KETIRED
BT BB E H R4S -

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.



BEM

Warning Label

[ 1 o2l B (I B R 1
Figure 1eDual Power Supply Warning Label 1
[ 2 o2l B (I BE 5 2

Figure 2eDual Power Supply Warning Label 2



6. wxfHifRiE
Equipment Protection

6.1. HIREFIEHEE 5 B M 2 M NI ek B B R B2 -
AR RS > T R A R AT AR RETR S B A B AR
AR ORE -

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.

(a) FFAL A AR RE T 58 B A A B R A R R T S S/ K T - P ORBC B8 28 Je
AT s AP RETERTHY R /KSE N2 1 -
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.

(b) TEATRENT » Fofie & Bl ER A MR8 i e s es B B e 2 B [F]
WA AITHREHVEEE - IR RE R 4% B A S B B 8 H & A W & [ D AR
At b Bz (E IR B RRGRIE ~ M SRR R SERIAE n 2R
HLAAN -
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.

(O Fyul AR AR E ReEIhAE » DI R N ERIRE R A IED - K T
WEORSE A B TR & RE AR IRIB BB U B IE - B A RS E e E 484
B i % & BNy B BhGHRE e SEBNE EEEE - WIRCE RS2
Al A AR B R - JRERD R AT RE e IR T AR A
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.



d) BCEAREE - & HARREE RS HSER - BEitEERGHNECE
EXSHIE
Incorporate facilities to isolate the REPS from the Distribution System
automatically when fault occurs in the REPS.

(€) TEEF—{ m] A= RE T 45 B 2 A PR bR F DU R BT i e SR B BHRH, S ]
A RER S ER S AT AT (A AT S e B8 40 57 Pt  HbZeHk nTREpREC 2R
F AT A A BRI 3 B AR GT IS F AR A 2 B B 52
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.



() Rl HAERERZAELAGICEEENRERE - DB RSB RGN E RS

B4 PRl Re S B 10 (AN L ER Tl ~ BEIRR SRR I BRI B ~ SR RBR )
MR -

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.

(9) FCERSER S MR ERBR R SRR G =S - DAREDR 1] F AR RE RS B S i AE

HCEE S R A IE 5 BB SR E L -

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.

(h) B EARERFELAGIEAREE  ERE I E RS ER KRR E

BB BN > BE B Bh(E AT F AR AR S B8 A 4 IO BE A AR - (RS E A H
IRV RN - ]2 E RIS B ER BERY R - a4 I R e
A ANKREIAEETEE -

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.

Ry HARIFEEAKICEAREE - BllE AN IR E R SRR EE
K% BEEH BN AT A RE TR R B AL B A E N I - (ER R E
HriE EHVER I AT 2B RIS B PR R A ny s - kIS T &
SHEA N BT AE TR - HERFTIREA Bl o A8 S M e i
Bt e E RS

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 reconnection
can be set with reference to the recommendations of international standards
as given in Appendix lll 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.



7.

7.1.

(0)

(d)

ASEME
Reliability

T ORI BLfC B8 A e B AV B T S B BB (B & A5 [ A B BB 4 e B Y
Al AR BB R Z B B Ry BB - s MR A REE Y mT A B
TS ER 2 A5 e N U SRR i > ok AT A R A ] A AR A B R A B
WS P T 2 B 2 40 S FE 4 TP ER L B Y IE -
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.

B FEME (Bl R IR SR ) AR e EEN - Wk
SRR E W R BRI 58 BB AR SN SO B 22 EL e B F 24 -
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.

SERLE RSN FTA (R E VIR IEACE - DUC & ISR © HhrEZeFk
e Ay T MRS AR RS (R E IR SR ERVIE N

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.

HC B S TR BR R R A e 2 » FHLASRIRS Rl P AR AR TR 55 BB S 4
(Ml S HCE R Y BB KRR b > BV 8 R LI R R i e -
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.

FE A FHERE TR S B A A P B BB IIRE » E U SRR R ARRAERR
TERF IR PSR E (mile 1] A FIR(ERT - e HEHE rl AR R3S B A EARC R 240
RRRHE - A RARFER LA SR AT YRR AR AR (A R R s » I FESESHEA A
KBTI FETTFEE -

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 lll and agreed by both the Owner
and the Utility.



8.

8.1.

8.2.

(a)

(b)

(0)

LEHE

Power Quality

—fims - ENENSEEE R WE T RETEHNES AR
iEfE B - WL - —EREEE BIFIVEICE RS - MERHA N
ReFlE » HAMHE—HCE A4 At E P IRER 2 - e E S EE
TEREETIEEL T LMFAE R - DU SR R L & PR 1% 1R it -

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.

Al A AR B RN — AR a A I S - ML BB G s B A4
ML EE & - DU NS A B 5 R R B B A R B n A A R 2 2R
ZH B RS R E B TSR

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:

L BT AT RE A8 Es - I m P AR RE TR 38 B8 A AR VRRI B
i DR R ORI AT B2 VERIE A - < Al AR RE TR B S 9 ae A BRI 8
8 M HA S B M A -

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.

TR a0 o e PR B BR 2 - DAPERR B B AT R rT A AR TR
HEAGOEABBELRRAVEN - EABRB AR ERENES - FONEZR
S RERRIR T T - 0 B 2 e i P v EAth s (A AR A

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.

O

LSS AR B BR R SR s - DAFRE IR DB 8 £ L B ER AP B A 155



LI 52 B L 2 S s () At B TS (AR

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.

(d) fEaatWIEA > AI BRI F RS BB R S oK - DA S
il AT P BB 5 B S SO AR Y B SRR R - (e e O B R A
i B S IE S T -

Evaluate the electromagnetic compatibility requirements specified in
international standards as given in Appendix Ill 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.

(e) TIFFAEREIR S BB A AR HVREa T IE(E FH = AH 2 S 2s B = (EMH R AV BEAR 2 8 B8 » 7%
KA ERRE IS LN EMN =N - v AR =M LE
F A R EE ER L B RN PR E D - Wi RAE R ICE AR A & - 24
i - 2SI B A E SR & S BAHEE T A BAS AL FE A A -
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.



9. AEEAETHI
Performance and Monitoring

9.1. HEAANFIEERELL NMEE - DUFVIZEEGECR R ¢
The following provisions can be considered by the Owner for his own research
or record purpose:

(a) BEYMFERI R BRI E - AR KB A F A R 28 B A 4R -
Additional control and monitoring facilities to measure and monitor the
performance of the REPS.

(b) BHRUTEE R P 4 - DR B EE ~ BB 2 S R -
A data collection and reporting system to provide real time data, data
summaries and failure reports.



10. HIE B
Testing and Commissioning

101 fEn] AR EE LM ARE LR - AR ToEE - SUEEa AEx
R EHR 25 TR ZaE - DR RGO AR o ts
5 TG S oK S Bt A& 3 S BT M IR 20K - % Reaseat Seiseha - &8
1A EISCE ZOREEA N R B B A R Y v A R S B A A T IR
AR Ik B T ZEEHERYETT - S/ DEORIEATAGGS R - A E B
HANRETTA EIRa AR e sE R 1% » RN & - B
it AL TR RAERAR A
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:

(@) W& FTA TR SUE B A T2 R e SOHIE -
To check that all potential levels of time delay settings are properly set and
tested.

(b) T IS TREHIIRLE -
To check the operation of the anti-islanding function.

(O EFTAIREERL TR -
To check the operation at all isolation points.

(d) mERAEERM - SHEEE N EREE G ORI E S S -
To check that all the warning labels, equipment labels and circuit diagrams
are displayed in appropriate locations.

(e) fds K ECHE Pl FHAE AR 38R A AV R S B fi it - RTINS - B
TR R R R HARE -
To check and record the voltage and current output of the REPS including
power factor, DC level and total harmonic distortion.



. ZER A NIRRT
Post-installation Obligations of the Owners

T E AR RERFIERIRER - A NERBE RN EIEE -

WMESIAFHRHESR » A NEER (GIn&E/mEH ) mEAERE R
SHENCEWAL faRy—y o - WAPNCIINGI = <o N S [EXS TN W)
T -
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.

1.2 R L IR MEE LR A B ERE (AR E R - #A AN DIE
fe CEEIRGT) T (S (4RE%) HB1) sEEETEEETENRE @ 1F
AR B - BREA AR E A SIS & 56 E oz i
* o
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.

1.3 B AFEEIR EMHETEMKE - WEOREA A AT HAERRREE RS
HRREE TG HIE - RIIL - BT FIRTRESORIEA AN LHFL TIE A Bt
ANE B IR R4S R -

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.

1.4 A NAGRB— AR AR IR E T - SoskiE B ima T H AR
BEAMATFRN—VIRERF - A RERE B NG R - ZTIAA
[BA B BE QR VR AR PP el - TEIES A A B AFIETEE - ZF
T E BA T DA kgef - WAEA FR i EtBET -
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.

11.5. 4] B AR RE T 58 B S SR NV B E DA I BE D BE A 40 G 45 00 » A A
JEIBHRIESIAE] » fhAh - B A AR R AR IEFRY - TAKIEE
JIAHE] -

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.



12, R RE

Outline of Application Procedures

121, BRI B S H A RNV EE ) A EllRes Bk - EYICHTE -
The contact information of the Utility for grid connection applications is
given in Appendix I.

12.2. FEES AR R E LM NHA AT SIS B E T A S s EH
SRRy o R I ER R OREE /N FIREAT 38 BB AR e e TRUE AT » bl B4
BHERER - #A AR 2 IEEL R B A FIFERC YA I SRRV ERE &R} - B
YIS B S A ARRR B - akatEl ~ BEESES -

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.

12.3. A N 7N MR e e vl A B 3% BB A AR B B A R R T B 6 &
ZHE o AN EEJTINERS A R R PR (R -
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.

12.4 5 N\ KB 1A FIINER E I AR RS B AR H I » UGB A
AR EHZEBHEIEE -
The Owner and the Utility should also agree on a commissioning date for the
REPS and the tests to be witnessed by the Utility.



13. A K gy MEERE R (42 B BB [
Local and Overseas Standards and Circuit Diagrams of Examples of
Installations

13.1. BB RE R Y A AR AR R B AV R A SRS MELE ~ SFRIREBES]
ST SR © 52 S SRk B BE A R Y o] P AR R S8 B 24 - m
RSB ER -

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.

13.2. TUH B FIEEERV RS BEES TR TSRV - Z B B 4R B AR i 55 |
RHBASREEMECE » DI ESeE T2 PR B REE B4 2o - AR
AR B LR - I e A S T EEEE -

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.



Ffekl

Appendix |

B R P R A B H A RAHYEE ) A EI B &R
Contact Information of Utility for Grid Connection Application
1. AR AT

CLP Power Hong Kong Limited

Jora&ERr

Contact division/department

A A AR R AR s B

Renewable Energy Service Hotline

B Eh S

Telephone number 2678 2626

EEH L

Email address csd@clp.com.hk

AgHk

Website www.clpgroup.com

2. HABBARAE

The Hongkong Electric Company, Limited
GEagER

Contact division/department

i B B SR D

Distribution Planning Department of Transmission and Distribution Division
DAl

Postal address

AP ILEIFE1 557

G.P.O. Box 915, Hong Kong
=N 74

Post of responsible person

e B SR E 4R AR A

Chief Distribution Planning Engineer
AL

Telephone number 2814 3459
EESRS

Facsimile number 2843 3163
RS HE

Email address mail@hkelectric.com
agit-: Website www.hkelectric.com


http://www.hkelectric.com/
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Appendix Il

o T B E 2
Typical Information to be submitted with Grid Connection Application

R tfég i medr RerZ IR ACK/ NGRED - WA —= (Wi -

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

B SSHERHELEE -
Information to be submitted initially should include:

1. HEANER

Information of Applicant

(@) ##

Name

(b) FEZFsthl:

Postal address

(0 BIAFERFSRNS,EiEdwsT CERNBEARS)
Utility account number/meter number (for existing customer)
(d) His& e EESRHS

Contact telephone number

(e) (HEIEHE

Facsimile number



2. R AR E AN ENER

Information of the Proposed REPS installation

(a) HEEAYHIHLE

Address of installation

(b) FHETH AZE(ERY HHA

Expected commissioning date

(O AIFEARETRREA (il « SRl ~ e - REE)
Type of RE technology (e.g. photovoltaic, wind, hybrid)
(d) e AR

Technical specifications of power generation equipment
) 4REHETR

Aggregated power rating

i) B R BB =

Single-phase or three-phase electricity output

(e) THEHFFEANER (T E/NF)

Expected annual generation (kWh)

(f) BEASHMOHAT AT HAEREIR S ERRNE

Any other known REPS installation on site

3. TN EsE &R

Engineering Contact Information

(a) Biss N+

Name of contact person

(b) EZFsthl:

Postal address

(0) Hf4& e LIRS

Contact telephone number

(d) EBE[HL

Email address

(e) Z45/ NIUT A AR 3 8 A S S E 4 i
Experience in small renewable energy system installations



4. fEA] AR RE R S ER S IR A =

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

(@) BUR AR E ARG TR E MM s & ey F 2B ek
HIF o 4 e

Technical drawings illustrating the physical locations of the REPS and other major
electrical equipment installed or to be installed

(b) BURBLEEREE AR FAHR SR (LB B IEHIAC B RS AR R E]
Single-line electrical diagrams of the Distribution System showing details of the
proposed grid connection and the associated metering points/supply points

(O FEEMBHVER - Plaffoiifs

Major equipment information, e.g. technical specification

(d) AIFEREIR S5 B A MR FRE P

REPS operation procedures

(€) AIFAREIR % B AR VI S BB iE e

REPS testing and commissioning procedures
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Appendix I
AR R MEAERI B 5155 |

Local and Overseas Standards and Best Practices

A3 <F RIS R A

Local codes and rules

T

Title
(EEJ7 (4Rp%) MPITIESFRT) (PRETREE)

Code of Practice for Electricity (Wiring) Regulations, EMSD
(LRI (FEEEARAED)

Supply Rules of The Hongkong Electric Company, Limited
(HEERIGT) (PEETARAE)

Supply Rules of CLP Power Hong Kong Limited

BB QAR A — o 45 R HEE AR #D (—fe AT
General technical standards/guides/recommendations on grid connection (in
general, only English version is available)

Tt feEE R A
Standards/Guides/Recommendations
e

Title

FEH B E T LIRS iE4E1547a-2014

I[EEE Std 1547a-2014

FEH B E T TR iR — B S LR ) S 4 O gk — 25T
I[EEE Standard for Interconnecting Distributed Resources with Electric Power
Systems - Amendment 1

FE M T TR AT G 421547 .1a-2015

I[EEE Std 1547.1a-2015

=R IR B T AR ANER G iRAE — i\ B R L B ) 20 O Mok e (A B
s AR — 5]

I[EEE Standard Conformance Test Procedures for Equipment Interconnecting
Distributed Resources with Electric Power Systems - Amendment 1



FEE T E T LIRSS E4E1547.2-2008

I[EEE Std 1547.2-2008

FEEREE T TIZAEEEAEAE1547(TM) (SR B EEE T TAZAT S e imdE —
S EERE ) A O ) WM

IEEE Application Guide for IEEE Std 1547(TM), IEEE Standard for Interconnecting
Distributed Resources with Electric Power Systems

FENE T T RIS G4 1547.3-2007

IEEE Std 1547.3-2007

FEEREE T TS G R EEREE T 24 G Y522 (5 B A
PERITERE

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

FLE AR RS T AR HEE AR #G59/3-1, 2014

Energy Networks Association, Engineering Recommendation G59/3-1, 2014
i A 35 BRI AH BN SR B T (L ERS IC B8 S B A A L e
Recommendations for the Connections of Embedded Generating Plant to the
Public Electricity Suppliers' Distribution Systems

FLEHRERAGAE I e AR HEE AR #1G83/2, 2012

Energy Networks Association, Engineering Recommendation G83/2, 2012

AL AR ER Y/ NI R AFES R (6285 B LAY ) BYRERRC 3 S 4 MG FE %
SV HERE AR #E

Recommendations for the Connection of Type Tested Small-scale Embedded
Generators (Up to per 16A Phase) in Parallel with Low-Voltage Distribution
Systems



TR Z S BB R R RITIEAE Terg, HEE R (—I AR
Technical standards/guides/recommendations on grid connection of PV Systems
(in general, only English version is available)

A TR HEE R

Standards/Guides/Recommendations

e

Title

X LR iZe 5 g 1E4E60364-7-712-2002

I[EC 60364-7-712-2002

YN EREEE — F57-7128007  FIR LI BERZOR — SR E 240
Electrical Installations of Buildings-Part 7-712: Requirements for Special
Installations or Locations - Solar Photovoltaic (PV) Power Supply Systems

R TR ilnZ B & iEAE61727-2004

IEC 61727-2004

HARZ 4 — BEAE AR

Photovoltaic (PV) Systems - Characteristics of the Utility Interface

B B LI B e iE61724-1998

IEC 61724-1998

TRZR MR ZE — & ~ BRSO TiES |

Photovoltaic System Performance Monitoring - Guidelines for Measurement, Data
Exchange and Analysis



AU R AR MR E 5165 |

Local and Overseas Standards and Best Practices

SR E B A RROOEERE fEr R (—i AR
Technical standards/guides/recommendations on power quality (in general, only
English version is available)

AR YEE MR

Standards/Guides/Recommendations

e

Title

R LR Z: B G R FEAE61000-3-4: 1998 M A 1 — 553-480 7>
I[EC TS 61000-3-4: 1998 Electromagnetic Compatibility - Part 3-4
HHIE BRI AN 1 625 AR (AR BR AL B8 A e R RNR, B R FR

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

SRR TR TR B e i fE%#E61000-3-5: 2009 32 — 553-5504y
I[EC TS 61000-3-5: 2009 Electromagnetic Compatibility - Part 3-5
HHIE BRI AN 7 SR H e AR BR (A BB 2 4 B R OR B AL PAT B R
Limitation of Voltage Fluctuations and Flicker in Low-Voltage Power Supply
Systems for Equipment with Rated Current Greater than 75A

B T 4117 B 426 1000-3-12: 2011 RN — 553-1 28057

I[EC 61000-3-12: 201 1Electromagnetic Compatibility - Part 3-12

P BN SHMRER 4 AR A BRI R 162288 R B DTN 7 S B a (A Y3
R B RE

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



B 8 T 122 B 8 fEE6261000-4-7: 2002 A+1: 2008 EE R 3E 2 — 5 4-TE 4y
I[EC 61000-4-7: 2002 A+1: 2008 Electromagnetic Compatibility - Part 4-7
AERELAIE RS — BB 240 SRR R YR Rz B TR R A & R B fRas i
a5l

Testing and Measurement Techniques - General Guide on Harmonics and
Interharmonics Measurements and Instrumentation, for Power Supply Systems
and Equipment Connected

FEE T E T LIZAEE & E4E519-2014

I[EEE Std 519-2014

CWAESSNNE Y E AT HIE T SN ER IR

Recommended Practice and Requirements for Harmonic Control in Electric Power
Systems

iiEaa

Note

() HIEE TRTZE ST A E%ZE B gHId S
http://webstore.iec.ch/

11

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

(b) EEEMEE TIZAE G Y i a2 2 E I AnaE E
http://standards.ieee.org/

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

(o) SR AE TR A4 oh &y TP Rl A e i & U4 Ig E -
http://www.energynetworks.org/

Energy Networks Association publications can be purchased from Energy
Networks Association website:

http://www.energynetworks.org/


http://www.energynetworks.org/
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Appendix IV

B EEKE
Circuit Diagrams of Examples of Installations

BRI [l A

Explanatory notes for the circuit diagrams

1

Mgk B RS 5 E R [Fl3a T3 PR AV RER EE 4 2ok - A IR (R Bl EE A 1
HY B SRR R 2 -

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.

2

BB [E PV EE AT R BT S BIPE B LR Z & @ E4E60617 — e H B 77
SRFTHECAIRLE ©

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

3

N f R RS A B o AR DRE

The functions of some of the principal components shown in the circuit diagrams
are briefly described below.

JEIRPES]

PV array

SCORPESRYSHER » EHEIRAA M (R B a it EE VIR IR BRI ) S eR R
JEARER » ZRRICIR B AR RE -

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.

VHAIZHEFE PRy EFE B R4S

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

SR AL A T B B - A1 B S e R - PR VPR A ~ B
Bas N B ST e s B AT L TR T

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.



e
Inverter

AR S i HH A B B Ry ST B - 2B e EL S DS EA T AE - DA
] AT A RE I 2 BE 2 SR SR BT B L Do R B - 2 B 0 B B N BES M B
BERES A BT I BB ABLEE 247 -

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.

AR FEH DL N IRE

The following functions are also incorporated into the inverters:

(@)

BRI BB HE(MPPT)ZHAE — BT B BBV ERR » DIECRAE KI5 BR5 I
JEREEBHTIRT T - SEIRFEY IR EE A AR R RT3 -

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.

(b)

PSS TRE — ENpSHF AT & B ST A FINYEEK - DUE B A sm A Mo i R R i
IRALERR - E B R BT B S SR -

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.

(©

AR BRI, S R AE — B AR K B ER RAE T i ER -
RN 2SR

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.

(d)

HENERFEDRE — & BN K BRI R ER PR A (G2 I PR ELEE T A FlR
) [EE R IEFEHRFHER - U S esicE AR L -
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).



(e) [FEIZFtefiThee —WElR S G2 S il I AIBC B S A E DR IRI » s esA
MFCE S b -

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.

EEGI= - IS VBl S T = E -
In the case of Example 3, the anti-islanding function is arranged in a separate
anti-islanding panel.

WA % 5 s Him S PR - B SR s E AR E - DUE
FESEEIRUL T nl% Frnes R HAR m] fa e H B E 1% -

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.

A BB A

AC distribution board

Wk 2o 5 10058 aE Za A a5 » SR e YA B L A PR B B BR 1 A A BB R
FE O AR - DUEFEE T R B RA RO B8 A S 8 -

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.

BN EIRHIE R

Utility’s check meter

BN FIEE TR §: - DIELs R A A AN ESR -
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.

T heEmARE (DU ~ 7T EgE)

Main isolating switch (four-pole, lockable)
AN THRIERY ] _ESRFEEERRE (SEnses) - EERENEE LA R
A RER > BEA LT BT ZHED R R RO B8 S S b -

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.





