IEC/ISO/IEEE 80005-1:2012(E)

9 IEEE

IEC/ISO/IEEE 80005-1

Edition 1.0 2012-07

I?IERNAIIONAL
TANDARD



https://iecnorm.com/api/?name=f3341f0951626a5c1c4a6f1c4f012e45

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2012 IEC/ISO/IEEE

IEC, 1SO or IEEE at the respective address given below.

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from

IEC Central Office ISO copyright office Institute of Electrical and Electronics Engineers, Inc.
3, rue de Varembé Case postale 56 3 Park Avenue

CH-1211 Geneva 20 CH-1211 Geneva 20 New York, NY 10016-5997

Switzerland Switzerland United States of America
Fe—4422-049-02-H—TFel-—442249-04-H———stds-info@ieee-ofg

Fax: +41 22 919 03 00 Fax: +41 22 749 09 47 www.ieee.org

info@iec.ch copyright@iso.org

vww.iec.ch WWW.iso.org

About the IEC

THe International Electrotechnical Commission (IEC) is the leading global organiza
Infernational Standards for all electrical, electronic and related technologies.

About IEC publications
THe technical content of IEC publications is kept under constant review by the IES
latest edition, a corrigenda or an amendment might have been published.

Ugeful links:

IEC publications search - www.iec.ch/searchpub

committee,...).

It |also gives information on projects, replaced

withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Sty up to date on all new IEC publicatiogs. i If you wish to give us your feedback on this publicati

defails all new publications released
algo once a month by email.

9,

need further assistance, please contact
ustomer Service Centre: csc@iec.ch.

nd
and
in

hal

on
he



mailto:stds.info@ieee.org
www.ieee.org
mailto:info@iec.ch
mailto:copyright@iso.org
http://www.iec.ch/
http://www.iso.org/
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://iecnorm.com/api/?name=f3341f0951626a5c1c4a6f1c4f012e45

IEC/ISO/IEEE 80005-1

Edition 1.0 2012-07

SO

QIEEE

ETAN DARD

—

Jtility connections in port —
hts

-
Q
=
-_—
L
«Q
>
<
o
~*
Q)
«Q
(1}
(72)
=3
o
=
(1]
O
o
S
=
D
s

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE X B

ISBN 978-2-83220-111-4

ICS 47.020.60

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



https://iecnorm.com/api/?name=f3341f0951626a5c1c4a6f1c4f012e45

-2- 80005-1 © IEC/ISO/IEEE:2012(E)

CONTENTS
O T L @ ]I S 5
LN 75 16 L@ N 1 ] S 7
LS T o7 o o 1= TSP 8
2 NOIMaAtiVe FefEIENCES .o 8
3 Terms and definitioNns . ... e 10
4 —Genperalregquirements—m———m——————————————————————— 11
4.1 System desCription . ... B 1
4.2 Distribution system ... ... L N e L 2

4.21  General ..o N NG N e 2
4.2.2 Equipotential bonding .......coooviiiiiiiii NN N T NG e 2
4.3 Compatibility assessment before connection
4.4 HVSC system design and operation ..........cooooviiii ot NN AN NG D e 3
4.4.1  System desSign....oooiiiiiiiiii e OGN - Rt e N e e 3
4.4.2 System operation
4.5 Personnel safety ..o e NG DN e Nt et e 3
4.6 Design requirements .........ccooeeevvennvennnc e L am AN N 3
4.6.1 General.....ccccoveeeic A Geeennen, 3

4.6.2 Protection against 3
4.6.3 Location and construct 3
4.6.4

4.7 Electrical requi 4
4.8 System studjnand i 5
4.9 Emergency shutdowmn g 5

5| HV shore sup
5.1 Voltagesa

Neltral earthing resistor ... ... 20
6.2.4 Equipment earthing conductor bonding ..........cocoiiiiiiiiiii 20
6.3~ Shore to ship electrical protection system. ... 20
6: HY-mtertockimg 21
B.4.1  GeNEIaAl .o e 21
6.4.2 Handling of HV plug/socket-outlets...........ccooiiiiiiiiiiii e, 21
6.4.3 Operating of the high-voltage (HV) circuit-breakers, disconnectors
and earthing SWItCheS .. ..o 21
6.5 Shore connection convertor equipment.... ... 22
B.5.1  GENEIAl it 22
6.5.2 Degree of proteCtion .. ... 22
B.5.3 GO0 NG ettt 22
B.5.4  ProteClioN ..o e 23

7 Ship to shore connection and interface equipment............... 23


https://iecnorm.com/api/?name=f3341f0951626a5c1c4a6f1c4f012e45

80005-1 © IEC/ISO/IEEE:2012(E) -3-

74 R 7= o 11 = 23

7.2 Cable management SYSTEM ... 23
A2 T € 1= 4 = - | PP 23
7.2.2  Monitoring of cable tenSioN ... ... 24
7.2.3 Monitoring of the cable length...........cooiiiii i, 24
7.2.4 Connection conductor current unbalance protection......................... 24
7.2.5 Equipotential bond monitoring .......ooeiiiiii 25
7.2.6  SHip FING UNIES oo e e 25

7.3 PIUgS and SOCKET-OUTIETS . i ieeie e eenennsnnanannennnnannnanneenne e e 25
T30 GENEIAL i ey S p
7.3.2  Pilot contacts. ..o NGt p
7.3.3 Earthcontact..........coooiiiiiii 0N P
7.3.4 Fibre optical plug/socket. ... NN e N\t e e N 4

7.4 Interlocking of earthing sWitChes ..o oa e\l e e D) e NS p

7.5 Ship to shore connection cable...........cccooiii i S DA N e p

7.6 Independent control and monitoring cable

A A ] o] - Vo [ TR SO\ VIS G U S D

7.8 Data communication ..o e AN e N\ e e et e p

8| Ship requirements .......ccccooiiiiiii e e L

8.1 General ..o NG AN N NS

8.2 Ship electrical distribution s
8.2.1 Short-circuit protectiop
8.2.2 Earth fault protection|, m

8.3 Shore connectior

8.4
8.5

8.3.1

General

8.6
9| HVSC._system control and monitoring
901 )" General FEQUITEMENES .. e e e 32
92 Load transfer via blackout ... 33
9.3 Load transfer via automatic synchronization .............coooooiiiii i 33
.30 GBNEIA i e 33
9.3.2 Protection requirements. .. .. ..o 33
10 Verification and teStiNg ....cen i 33
0.1 GNEIAL .. e e 33
10.2 Initial tests of shore side installation ... 34
T0.2.1 GENEIAL .. 34
10,2, 2 TS it 34
10.3 Initial tests of ship side installation ..., 34
T0.3.T GENEIAI e 34

0.3, 2 TS S ettt 34


https://iecnorm.com/api/?name=f3341f0951626a5c1c4a6f1c4f012e45

-4 - 80005-1 © IEC/ISO/IEEE:2012(E)

10.4 Tests at the first call at a shore supply point........coo i, 35
(I T 7= o =Y - | PP 35
10,4, 2 T O S i 35
11 Periodic tests and MmaintenanCe ... ... 35
TP T €= o =T = | S 35
11.2 Tests at repeated calls of a shore supply point.........ccooiiiiiiii e, 36
11,201 GENEIAI et e 36
11.2.2 VerifiCation ..o 36
T2 DOCUMENTATION .ot ) 86
T2.1 GENETAL ittt ee e N 36
12.2 System description ........coooiiiiiiii e [ G e S
Annex A (informative) Ship to shore connection cable..............cooo ol GG e enne
Annex B (normative) Additional requirements for Roll-on Roll-off (R
and RO-R0O passenger ShipsS .....ooiuiiiiiiiieiee e O e N e O - e e N
Anpnex C (normative) Additional requirements for cruise ships..\........>
Anpnex D (normative) Additional requirements of containe
Annex E (normative) Additional requirements of liquefied na
Anhnex F (normative) Additional requirements for tankers
Bibliography......ccoooiiiii e NG e,

Figure 1 — Block diagram of a typical des
Figure 2 — Phase sequence rotation —
Figure 3 — Balanced three,phase i
Figure A.1 — Bending t
Figure B.1 — Example forgene
Figure B.2 — Ex
Figure B.3 — Power' p
Figure C.1 — Geng
Figure C.2 — Cruj
Figure C.

Figure C:4
Figure C.5 -1
Figure D.1.%(Genel

Filgure B+27= Safety CIrCUITS ... .. 53
FiguteD.3 — Power plug and socket pin assignment ..o, 54
Figote Et=Generatsystem tayout o 55
Figure E.2 — Power plug and socket pin assignment ... 58
Figure F.1 — General system 1ayout ... 60
Figure F.2 — Power plug and socket pin assignment ..o 61
Table E.1 — LNGC 140 000 — 225 000 M3 ..o 56

Table E.2 = LNGC > 225 000 M3.. ..ottt enee s 57


https://iecnorm.com/api/?name=f3341f0951626a5c1c4a6f1c4f012e45

80005-1 © IEC/ISO/IEEE:2012(E) -5-

UTILITY CONNECTIONS IN PORT -

Part 1: High Voltage Shore Connection (HVSC) Systems —
General requirements

FOREWORD

TiIU illi.UlIIai.iUllai EiUbi.lUi.Ubilllibdi UUIIIIIIibDiUII \iEU} ;b d VVUI;U‘VV;UIU UIydIIiLdL;UII fun bi.dlluldlul;Ldi.iUII L;Ulllplib; lg
all national electrotechnical committees (IEC National Committees). The object of IEC is to promgte
international co-operation on all questions concerning standardization in the electrical and electronic fields: [Fo

this end and in addition to other activities, IEC publishes International Standards, hrical Specificatior

(2]

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaffer refered),to vas “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nati omm tee interested
in the subject dealt with may participate in this preparatory work. Internatjg al and ndn-

governmental organizations liaising with the IEC also participate in this preparafi

ISO (the International Organization for Standardization) is a worldwide fedexati y s afds bodies
(ISO member bodies). The work of preparing International Standards<is norma e b through 1$0
technical committees. Each member body interested in a subject fo wh' h a tephnicsy mittee has bepn
established has the right to be represented on that committee. & Rganizations, governmental aphd
non-governmental, in liaison with ISO, also take part in the work. ISO~cpllabe S ith the International

IEEE Standards documents are developed within IEEE Soci
IEEE Standards Association (IEEE-SA) Standards Boagd

g oordinating Committees of th
EE) develops\ts standards through a consenS{
il

members of IEEE and serve without compeugsativq. i i the process and establishes rule

andards. Use of IEEE Standards documents|i

IEC collaborates closely wi } e ith conditions determined by agreement betwep

the organizations. This Tripte Logq| Internationgl> Standafd fvas jointly developed by the IEC, ISO and IEEE

ct to important notices and legal disclaimgrs

e
S

rs
ily

S

does/not independently evaluate, test, |or

S

The formal decisions of (IEC ¢n technicakma ers express, as nearly as possible, an international consensus|of
opinion on the re i g ital committee has representation from all interested IEC
National Commi /. a ional Standards adopted by the technical committees gre

circulated to the Qe 3g. Pliblication as an International Standard requires approval by |at
least 75 % of the mw i sting \@’vote. The formal decisions of IEEE on technical matters, onge

consensus withinAEEE “Societigs'and Standards Coordinating Committees has been reached, is determined py
a balanced ballot af m ) i ed Parties who indicate interest in reviewing the proposed standard. Final
approval of grd decument is given by the IEEE Standards Association (IEEE-SA) Standards
Board.

IEC/IS Nications Kave the form of recommendations for international use and are accepted by IEC
Nationa k ber bodies /IEEE Societies in that sense. While all reasonable efforts are mafe
to ensure tha ical€ontent of IEC/ISO/IEEE Publications is accurate, IEC, ISO or IEEE cannot be h¢ld

In order to{promoteNifiternational uniformity, IEC National Committees undertake to apply IEC Publicatioph
(including AEC/ISO/IEEE Publications) transparently to the maximum extent possible in their national ah

s
d

regienal publications. Any divergence between any IEC/ISO/IEEE Publication and the corresponding national|or

regiopal publication shall be clearly indicated in the latter.

IEC, ISO and IEEE do not provide any attestation of conformity. Independent certification bodies provifd

conformity assessment services and, in some areas, access to IEC marks of conformity. IEC, ISO and IEEE ar
not responsible for any services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC, ISO or IEEE or their directors, employees, servants or agents includin

e
e

g

individual experts and members of technical committees and IEC National Committees and ISO member

bodies, or volunteers of IEEE Societies and the Standards Coordinating Committees of the IEEE Standard
Association (IEEE-SA) Standards Board, for any personal injury, property damage or other damage of an
nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of th

S

y
e

publication, use of, or reliance upon, this IEC/ISO/IEEE Publication or any other IEC, ISO or IEEE Publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publications i
indispensable for the correct application of this publication.

S

Attention is drawn to the possibility that implementation of this IEC/ISO/IEEE Publication may require use of

material covered by patent rights. By publication of this standard, no position is taken with respect to th
existence or validity of any patent rights in connection therewith. IEC, ISO or IEEE shall not be held responsibl
for identifying Essential Patent Claims for which a license may be required, for conducting inquiries into th

e
e
e
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legal validity or scope of Patent Claims or determining whether any licensing terms or conditions provided in
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or
non-discriminatory. Users of this standard are expressly advised that determination of the validity of any patent
rights, and the risk of infringement of such rights, is entirely their own responsibility. Further information may be

obtained from ISO or the IEEE Standards Association.

International Standard IEC/ISO/IEEE 80005-1 has been prepared by IEC technical committee
18: Electrical installations of ships and of mobile and fixed offshore units, in cooperation with
IEC subcommittee 23H: Industrial plugs and socket-outlets, of IEC technical committee 23:

Electrical accessories; ISO technical committee 8: Ships and marine

technology,

subcommittee 3: Piping and machinery; and IEEE IAS Petroleum and Chemical Industry

4

C

Tlhis publication is published as an IEC/ISO/IEEE triple logo and prefix stapdard.

Al list of all the parts in the IEC 80005 series, published
cagnnections in port, can be found on the IEC website.

The text of this standard is based on the following IEm
N

FDIS 1\ Repert/onfuatinds

18/1254/RBIS "\ 2 18/{288RYDN

Full information on the voting for the approvals™of.
vating indicated in the above table. |

oyt of 9 having a cast vote

Directives, Part 2.

The IEC Technica\:

e | withdraw
e | replaced.byia ed edition, or

e | amended:

is standard can be found in the report ¢n
arc has been approved by 9 membefs

International standards 3 > dance with the rules given in the ISO/IHC

Te
age

At

1 Alist of IEEE participants can be found at the following URL:
http://standards.ieee.org/downloads/80005-1/80005-1-2012/80005-1-2012_wg-participants.pdf
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INTRODUCTION

The following standard was developed jointly between IEC technical committee 18: Electrical
installations of ships and of mobile and fixed offshore units, ISO technical committee 8: Ships
and marine technology, subcommittee 3: Piping and machinery, and IEEE IAS PCIC Marine
industry subcommittee.

For a variety of reasons, including environmental considerations, it is becoming an
mcreasmgly common requwement for sh|ps to shut down Shlp generators and to connect to

Thhe intention of this standard is to define requirements that support, wi ication [of
syitable operating practices, efficiency and safety of connections (by npli i to
cgmpliant high-voltage shore power supplies through a compatible i i

With the support of sufficient planning, cooperation between ghip “and texmihal facilities, and
appropriate operating procedures and assessment, compligrce\wit equi is
standard is intended to allow different ships to connect<to Righcva NS
(HVSC) at different berths. This provides the benefits d ion
without the need for adaptation and adjustment af’ different {osations, that can satisfy the
reiquirement to connect for as long as practicable duting(s i

Ships that do not apply this standar§ may f i ; ; o
sypplies.

Where deviations from the requirem gndations in this standard may be
considered for certain desjgns, thepoteqtia S

Where the requireme

vgltage shore supplie
cqnnection.

Clauses 1 to 12 3 iCation to all HVSC systems. They intend to addresgs
mpinly the safety and {ven HVSC systems with a minimum level of requiremenits
thiat would st3 di exsolution. This standard includes the requirement to complete|a
de¢tailed co " 3 t for each combination of ship and shore supply prior to|a
given ship sonnect t6 a given shore supply for the first time

arriving to
Anhnex A inclirdgs cabling’recommendations that should be used in HVSC systems.

The other Jannexes in this standard are ship specific annexes that include additional
regquirements related to agreed standardisation of solutions to achieve compatibility fpr
cqgmgpliant ships at different compliant berths and to address safety issues that are considered
tol be“particular to that ship type. These annexes use the same numbering as Clauses 1 to 12
with an annex letter prefix. Hence, the numbering is not necessarily continuous. Where no
additional requirements are identified, the clause is not shown.

It should be noted that Annex A is considered informative for the purposes of this document.
This annex contains performance-based requirements for shore connection cable, and was
developed by technical experts from a number of countries. IEC technical committee 18,
subcommittee 18A and IEC technical committee 20 were consulted regarding cable
requirements. It was determined that existing standards for cable can be used at this time and
there is presently no need to develop a separate standard for shore connection cables.
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UTILITY CONNECTIONS IN PORT -

Part 1: High Voltage Shore Connection (HVSC) Systems —
General requirements

1 Scope

E)

thie ship and on shore, to supply the ship with electrical power from shore
This standard is applicable to the design, installation and testi ems anfd
addresses:

e | HV shore distribution systems;
e | shore-to-ship connection and interface equipment;
¢ | transformers/reactors;

e | semiconductor/rotating convertors;

¢ | ship distribution systems; and
It|does not apply to the electrical powgr supply\d

Additional and/or alternative requirements
authorities within whose\jurisdictio i
aythorities responsi

—

is expected that
ol more or ships wi

Low-voltage g

2| Nor

The following-docim
alle indispensable for its application. For dated references, only the edition cited applies. F
umdated\ references, the Ilatest edition of the referenced document (including a
amenhdments) applies.

TlLis part of IEC 80005 describes high voltage shore connection (HVSC) systems, on~boa

ts, in whole or in part, are normatively referenced in this document and

rd

pr

W

pr
vy

IEC 60034 (all parts), Rotating electrical machines
IEC 60076 (all parts), Power transformers

IEC 60079 (all parts), Electrical apparatus for explosive gas atmospheres

IEC 60092-101:2002, Electrical installations in ships — Part 101: Definitions and general

requirements

IEC 60092-201:1994, Electrical installations in ships — Part 201: System design — General
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IEC 60092-301:1995, Electrical installations in ships — Part 301: Equipment — Generators and
motors

IEC 60092-502:1999, Electrical installations in ships — Part 502: Tankers — Special features

IEC 60092-503:2007, Electrical installations in ships — Part 503: Special features — AC supply
systems with voltages in the range of above 1 kV up to and including 15 kV

IEC 60092-504:2001, Electrical installations in ships — Part 504: Special features — Control

amdstrurertation

IHC 60146-1 (all parts), Semiconductor convertors — General requirements and line

cammutated convertors

IHC 60204-11:2000, Safety of machinery — Electrical equipment o
Requirements for HV equipment for voltages above 1 000 V
exceeding 36 kV

IHC 60332-1-2:2004, Tests on electric and optical fibre ¢
2] Test for vertical flame propagation for a single insuy
prne-mixed flame

IHC 60502-2:2005, Power cables with s § Weir accessories for ratg¢d
vagltages from 1kV(U,,=7,2 kV) up to 30 K ‘ . Cables for rated voltages
from 6 kV(U,=7,2 kV) up to 30 kV(U,,=36

IHC 60502-4:2005, Power cables WIt on and their accessories for rat¢d
vgltages from 1 kV (U, 6 kV) — Part 4: Test requirements ¢n
agcessories for cables witF rat q 2 VAU, = 7,2 kV) up to 30 kV (U,, = 36 kV)
IHC 60947-5-1:2003, t and controlgear — Part 5-1: Control circlit
devices and swi g echanical control circuit devices

=

IHC 61363-1, Eleg ships and mobile and fixed offshore units — Part |1
Procedures for ¢ circuit currents in three-phase a.c

IHC 6227 1-200;2¢ fgh-voltage switchgear and controlgear — Part 200: AC metal-enclosed
switchgear and e gear for rated voltages above 1 kV and up to and including 52 kV

IHC 62643-1:2011, Plugs, socket-outlets and ship couplers for high-voltage shore connection
systems (HVSC systems) — Part 1: General Requirements

IEC 62613-2:2011, Plugs, socket-outlets and ship couplers for high-voltage shore connection
systems (HVSC-systems) — Part 2: Dimensional compatibility and interchangeability
requirements for accessories to be used by various types of ships

SOLAS 2009, Chapter II-1/D, Regulations 42, 43 and 45

MIL-DTL-38999K, General specification for connectors, electrical, circular, miniature, high
density, quick disconnect (bayonet, threaded, and breech coupling), environment resistant,
removable crimp and hermetic solder contacts

MIL-STD-1560A, Interface standard: Insert arrangements for MIL-C-38999 and MIL-C-27599
electrical, circular connectors
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MIL-PRF-29504/5C, Performance specification sheet. Termini, fiber optic, connector,
removable, environment resisting, socket terminus, size 16, rear release, MIL-DTL-38999,
SERIES Il

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
c3able management system
all equipment designed to control, monitor and handle the HV-flexible and control cables.and
thieir connection devices

3.

equipotential bonding
provision of electric connections between conductive
equipotentiality

tov"achieye

[SOURCE: IEC 60050-195:1998, 195-01-10]

ergency shutdown-1
5D-1
shutdown initiated when the ship mo a
afft or outward from the dock, and whichMaqiti

mo w

i)
mergency shutdown-2
5D-2

utdown initiated whe

mo w

sh

nominal voltage up to and including 1 000 V a.c.

3.8

person in charge

PIC

individual responsible for HVSC systems operations

3.9

pilot contact

contact of the plug and socket-outlet which signals correct plug connection and is a safety-
related component
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3.10
receiving point
connection point of the flexible cable on the ship

3.1
safe
condition in which safety risks are minimized to an acceptable level

3.12

subplvpoint
|l il A b

C(

3.

nnection point of the flexible cable on shore

13

falil safe

dq
[S

4

A

{1 System description

sign property of an item which prevents its failures from resulting j

OURCE: IEC 60050-195:1998, 191-15-04]

General requirements

typical HVSC system described in thj
Figure 1.

SHORE SUPPLY

1

fab

are components as shoy

1
|

)
S
R

N

1 |

AND EARTH SWITCH
CONTROL

6. SHORE-TO-SHIP CONNECTION
AND INTERFACE EQUIPMENT

11. ON-BOARD RECEIVING SWITCHBOARD

v

KEY

1. HV-SHORE SUPPLY SYSTEM CONTROL

2. SHORE SIDE TRANSFORMER SHIP PROTECTION RELAYING

L. SHORE SIDE CIRCUIT BREAKER 10. ON-BOARD TRANSFORMER (WHERE APPLICABLE)

Figure 1 — Block diagram of a typical described HVSC system arrangement

n
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2 Distribution system

4.2.1 General

Typical distribution systems used on shore are given in IEC 61936-1. Typical ship distribution
systems are given in IEC 60092-503.

NOTE |IEEE Std 45™ provides additional information on typical ship distribution systems.

4,

2.2 Equipotential bonding

A
ey

Vv
of

g

N
sal

4,

C
sh
te

A

tablished.

prification of the equipotential bonding shall be a part of the safety g
equipotential bonding shall result in the shutdown of the HVSC s¥s
into ship power restoration mode (see 8.6).

TE The terms earth(ing) and ground(ing) are used interchangeably thrg
me meaning (see IEC 60050-195:1998,195-01-08).

3 Compatibility assessment before connection

rminal.

b) minimum and

i) compatibility of shore and ship side control voltages, where applicable;
j) ( ecompatibility of communication link;

KY distribution system compatibility assessment (shore power transformer

neutn

h equipotential bonding between the ship’s hull and shore earthing electrode shall lLe

"4
(2

all

to
a

c) nominal rating f SUPP hip to shore connection and ship connection (sg¢e
5.1); D

d) any de-rating

e) al

f) Ys

9)

h) verification_of ship equipment impulse withstand voltage;

al

earthing);

[) functioning of ship earth fault protection, monitoring and alarms when connected to a

HVSC supply (see 8.2.2);
m) sufficient cable length;
n) compatibility of safety circuits, in accordance with 9.1;
o) total harmonic distortion (THD) (see 5.2);
p) consideration of hazardous areas, where applicable (see 4.6.4);

gq) when a HV supply system is connected, consideration shall be given to provide means
to reduce current in-rush and/or inhibit the starting of large loads that would result in

failure, overloading or activation of automatic load reduction measures;
r) consideration of electrochemical corrosion due to equipotential bonding;
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s) utility interconnection requirements for load transfer parallel connection; and
t) equipotential bond monitoring.

4.4 HVSC system design and operation
4.4.1 System design

The design and construction shall be integrated and coordinated among the parties
responsible for shore and ship HVSC systems.

System integration of shore and ship HVSC systems shall be managed by a single designat¢d
party and shall be performed in accordance with a defined procedure identifying the roles,
relsponsibilities and requirements of all parties involved.

4.4.2 System operation

Duyring the operation of HVSC systems, PIC(s) shall be identifies
bgard the ship for the purposes of communication.

reisources for safety and efficiency of these activities.

45 Personnel safety

Construction of the HV equipment and shall provide for the safety
off personnel during the establishment of the\cor i ' ship supply, during all normjal
operations, in the event of a failure, duying disct and when not in use.

The use of the term “safe P 0 gest or'guarantee that absolute safety can be

aghieved in any situatiom\analqg| i ith the recommended practices set forth
herein. The use of ter intri ally safe,” “electrically safe work practiceg,”
“sEfe work condition,” f &nvi ” “safe design,” “safe distance,” “safe work
method,” “safe v@ sdescribe practices, conditions, etc. in which safelty
rigks are minimiz inate psolutely, such that safety is not guaranteed.

ems shall be designed based on the fail safe principle.

Stitable warningnotices shall be provided at locations along connection equipment routes
including gennectionocations.

46.2 Protection against moisture and condensation

Effective means shalt be provided to prevent accumuiation of molsture and condensation,
even if equipment is idle for appreciable periods.

4.6.3 Location and construction

HVSC equipment shall be installed in access controlled spaces.

Equipment shall be suitable for the environment conditions in the space(s) where it is
expected to operate. Ship equipment shall comply with the applicable requirements of
IEC 60092-101 and IEC 60092-503.
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Equipment location is critical to the safety and efficiency of operation of the ship's cargo and
mooring systems. When determining the location of the HVSC system, the full range of cargo,
bunkering and other utility operations shall be considered, including:

W
Of

4)6.

H

ur
th

H

el

When a tankef | s possible that an area in the tanker that is regarded as safe

a) the cargo handling and mooring equipment in use on the ship and shore, and the
areas that must be clear for their operation, along with any movement of the ship
along the pier required to accommodate these operations;

b) traffic management considerations such that the use of an HVSC system does not
interfere with other ships' operations (including mooring) or prevent necessary traffic
flow on the pier and to maintain open fire lanes where required; and

/SC systems 3 S ible/not be installed in areas which may become
zardous areas bporai i ir changes per hours during loading and offloading

rgo or during nopna

c) personnel safety measures, such as physical barriers to prevent unauthorinad
personnel access to HVSC equipment or the cable management equipment.

ies
in

er

ur

and/or combustible dust encounteredy~or
b) automatically isolg ifsehe gore e

falls within one of the hazardous zones of the terminal.|If

sych a situa nd, if the area in question contains electrical equipment that|is
not of a or approved by a competent authority for the gases encountereqd,
th have to be isolated whilst the tanker is at the berth. IEC 60079
sh uring the compatibility assessment

4,7 Electrical requirements

Forall HVSC system components type and routine tests shall be performed according fo

relevant standards.

NOTE See IEEE Std C37.100.1™ for additional recommendations.

To allow standardisation of the HV shore supply and link nominal voltage (6,6 kV a.c. or
11 kV a.c.) in different ports, any equipment requiring conversion to nominal voltage shall be
installed on board.

The prospective short-circuit contribution level from the HV shore distribution system shall be
limited by the shore side system to 16 kA rms, unless otherwise specified in the ship specific
annexes.
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The prospective short-circuit contribution level from the on board running induction motors
and the generators in operation shall be limited to a short circuit current of 16 kA rms, unless
otherwise specified in the ship type's specific annexes.

Electrical system/equipment, including short-circuit protective device rating, shall be suitable
for the prospective maximum short-circuit fault current. Equipment shall be rated for minimum
of 16 kA rms for 1 s, and 40 kA peak, unless otherwise specified in the ship specific annexes.

4.8 System study and calculations

The shore-connected electrical system shall be evaluated. The system study and calculatiofns
shall determine:

a) the electrical load during shore connection;

b) the short-circuit current calculations (see IEC 61363-1) sha
into account the prospective contribution of the shore suppl
The following ratings shall be defined and used in these ¢&

current for visiting ships;

2) for ships, a maximum and minimum pro
shore supply installations.

c) the calculations may take into account a

1) prevent parallel connectiog F i it ship sources of electrical
power; and/or

2) restrict the number of ship erating during parallel connection fo
transfer load;

3) restrict load to
d) system charging

e) this system ch

f) shore powe
g) transient

and to allow the se i 3 ry

The system sty shall be made available to all involved parties.

For ships.with low voltage main distribution the connection between LV-side of the on-boafd
transformer and main switchboard shall be evaluated and overload protection shall be
provided between the on-board transformer and the receiving switchboard.

Documented alternative proposals that take into account measures to limit the parallel
connection to short times may be considered where permitted by the relevant authorities.
Documentation should be made available to relevant ship and shore personnel.

4.9 Emergency shutdown including emergency stop facilities

Emergency shutdown facilities shall be provided. When activated, they will instantaneously
open shore connection circuit-breakers on shore and on board ship.

Fail-safe, hard-wired circuits shall be used for emergency shut-down. This does not preclude
emergency shut-down activation commands from programmable electronic equipment, e.g.
programmable protection relays.
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The relay contacts of the safety circuit shall be designed according to IEC 60947-5-1 and for
a rated insulation voltage of U; = 300 V, a.c. 5 A, d.c.1 A.

To address the potential hazard to personnel of access to high-voltage connection cables that
have not been discharged, the high-voltage power connections shall either:

a)

be automatically earthed so that they are safe to touch immediately following the
isolation from ship and shore electrical power supplies (this option shall be chosen
where connection equipment may move into a potentially hazardous area); or

be nrrnngod for manual narfhing and routed and located such that pnrcnnnnl are

gqs, vapour and/or combustible dust
berth area as a result of the ship inad
off moorings, etc.) all electrical powered
aytomatically isolated, and HV equipmient then a
present an ignition hazard.

Emergency<stop pu

1)

Barriers and/or adequate distance(s) shall be supported with
egtablished to:

fY) in the vicinity of the socket outlet;

prevented from access to live connection cables and live connection points by barfriers
and/or adequate distance(s) under normal operational conditions (this option shall njpt
be chosen where connection equipment may move into a potential ardous|area)

procedurgs

c) restrict un-authorized access to HVSC spaces;
d) control personnel access to HVSC spaces and area onnection is live.
Locking arrangements may be considered; and
e) arrange for the safe discharge of HV conductg
Where connection equipment may move |nto a potentia Ie

d position (sllpplng/breaklmg
not |ntr|n3|cally safe shall
ot

overtens

loss of any sd

re

buttons, activating emergency shutdown facilities, shall be provided af:

an*attended onboard ship control station during HVSC;

n)
0)

at active cable management system control locations; and
at the shore side and ship circuit-breaker locations.

Additional emergency push buttons may also be provided at other locations, where
considered necessary.

The means of activation shall be visible and prominent, prevent inadvertent operation and
require a manual action to reset.

An alarm to indicate activation of the emergency shutdown shall be provided to advise
relevant duty personnel when connected to HV shore supply.
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For reliable operation of safety circuits the pilot cable length shall be considered.

5 HV shore supply system requirements

5.1 Voltages and frequencies

To allow standardization of the HV shore supply and link nominal voltage in different ports,
HV shore connections shall be provided with a nominal voltage of 6,6 kV a.c. and/or

11 kV a.c. galvanically separated from the shore distribution system.

Ghlvanic separation on shore may be omitted if it is provided on board.

T:Le operating frequencies (Hz) of the ship and shore electrical
otherwise, a frequency convertor may be utilized on shore.

Where ships undertake a, repeated itinerary at the same por

A{ the connection point, looking at the socket/connec
L1-L2-L3 or A-B-C or R-S-T. A phase sequence indi
to| energizing or paralleling HVSC (see Figure 2).
phase voltages in time domain.

Iflan observer looking at phase sequenqce xota
must rotate counter clockwise in referepce i
on the phase sequence indicator (see [

pr

[

I's
n

A-A=o0°
A-B=120°
A - C = 240°

Figure 2 — Phase sequence rotation — Positive direction
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A
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XX XX

y) /N \ yi /N
\\ \ / / \\ >
Y% TIME
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PHASE "A" PHASE “C"

BldACE uou
FTIAOL D

Figure 3 — Balanced three-phase variables in time do

52 Quality of HV shore supply

Ship electrical equipment shall only be connected to_s
mpintain the distribution system voltage, frequé

characteristics given below. For compliance, the co
shall include verification of the following:

1) P olerances +5 % between no-load

2) e\point of the shore supply connectipn
o of nominal voltage;
3) at the point of the shore supply connection
% of nominal voltage.
b) voltage

1) S ¢ and frequency at the shore connection thn
. ] N q

2) jange in load expected when connected to a HV shore supply
and documented for each ship. The part of the system subjected

oltage dip or peak in the event of the maximum step load being

3) _eomparisop
voltage
exceeded.

of 1) and 2) shall be done to verify that the voltage transients limits pf
0 % and -15 % and the frequency transients limits of +10 %, will not be

¢) -harmonic distortion:

—for mo-toad—conditions,; vottage trarmomnic distortiomtimits—shatt ot exceed—3—%6 for
individual harmonic and 5 % for total harmonic distortion.

NOTE Additional recommendations are provided in IEEE Std 519™ and MIL STD 1399-680.

The above parameters shall be measured at the supply point (see 3.12).

The HV shore supply shall include appropriate rated surge arrestors to protect against fast
transient overvoltage surges (e.g. spikes caused by lightning strikes or switching surges).

Different voltage and frequency tolerances may be imposed by the owners or authorities
responsible for the shore supply system and these should be considered as part of the
compatibility assessment to verify the effect on the connected ship load is acceptable.


https://iecnorm.com/api/?name=f3341f0951626a5c1c4a6f1c4f012e45

80005-1 © IEC/ISO/IEEE:2012(E) -19 -

Where the possible loading conditions of a ship when connected to a HV shore supply would
result in a quality of the supply different from that specified in IEC 60092-101:2002, 2.8, due

regard should be given to the effect this may have on the performance of equipment.

6 Shore side installation

6.1 General

Shore connection equipment and installations shall be in accordance with IEC 61936-1.

NO®TE Local Authorities may have additional requirements.

by 4.8.

Each ship shall be provided with a dedicated HV shore
galvanically isolated from other connected ships and consu
where a HV shore supply is dedicated to supply only ships~wh
board. A risk assessment should be performed.

6.2 System component requirements
6.2.1 Circuit-breaker, disconnector and eg

In| order to have the installation isolat
and earthing switch shall be
IHC 62271-200.

with the requirements

TILe rated making capacity
th
IHC 61363-1.

m
with IEC 61363-1

An automatic

In| the event @djustms

under load,‘then thes€ adjustments shall be automatically controlled (see 5.2).

Tiansformers shall be of the separate winding type for primary and secondary side. The

sgcondary side shall be star-configuration with neutral bushings (Dyn).

TILe rated shor i = i the circuit-breaker shall not be less than the

nts are required to maintain the HV supply voltage within tolerance¢s

is

I

circuit-breaker, disconnectpr

of

n
h

Le

NOTE Dyn = Delta connected HV winding, star connected LV winding, with provision to connect to the neutral

point.

The temperature of supply-transformer windings shall be monitored.

In the event of over temperature, an alarm signal shall be transmitted to the ship using the
data-communication link (see 7.8). The alarm signal shall activate an alarm on board to warn

relevant duty personnel.

Short circuit protection for each supply transformer shall be provided by circuit-breakers or
fuses in the primary circuit and by a circuit breaker in the secondary. In addition, overload

protection shall be provided for the primary and secondary circuit.
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6.2.3 Neutral earthing resistor

The neutral point of the HVSC system transformer feeding the shore-to-ship power
receptacles shall be earthed:

lop

A
sh

6.2.

Fi
cq
cq
sh

E
cq
sh
to

6.

Thhe HV circuit-breaker on the secondary side of the transformer shall open all insulated pol¢s
the event of the following conditions:

in

a) through a neutral earthing resistor; or

b) where frequency conversion of the shore supply is required, either through a neutral
earthing resistor or through an earthing transformer with resistor on the primary side
that provides an equivalent earth fault impedance.

s the preliminary

monitored. In the event pf

onhection a system earthing conductor shall
. An additional system bonding conductor shall

ry

e
e
ing

a)” overcurrent including short-circuit,

b) over-voltage/ under-voltage, and

C) reverse power.

To satisfy this requirement, at least the following protective devices, or equivalent protective
measures, shall be provided:

d) synchrocheck (25) or voltage sensing device (84) (for dead bus verification)
e) undervoltage (27)

f) reverse power (32)

g) load unbalance, negative phase sequence overcurrent (46)

h) instantaneous overcurrent (50)
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i)
i)
k)
1)

phase time overcurrent (51)

earth fault overcurrent (51G)
overvoltage (59)

directional phase overcurrent (67)

Standard device designation numbers are shown in brackets above, as per IEEE Std C37.2™.

Alarms shall be communicated to the ship as common alarm (see 7.8).

Anh independent means of voice communicat
faility PIC (e.g. two way radios).

Handling of the shore
egrthing swi

Afrangements-shatht
foJlowing.eohditions exist:

T||1e protection systems shall be provided with battery back-up adequate for at least 30Q min.
Upon failure of the battery charging or activation of the back-up system
cammunicated to the ship (see 7.8).

6.4 HV interlocking

6.4.1 General

Operating personnel shall be protected from electrical ha nt
while plugging and unplugging of HV plug and socket-outle

Operational procedures and interlockings to verif i re
discharged before disconnection shall be establi

Handling of HV plug/socket-ottlets shg
switches on both ship ans [

Handling of the@ i

switch is closed.

n alarm shall pe

provided so that the circuit-breakers cannot be closed when any of the

d) -one of the earthing switches is closed (shore-side/ship-side);

b—thepitotcontactcircuitisnotestabtished(see73-2);

c) emergency stop facilities are activated;

d) ship or shore control, alarm or safety system self-monitoring diagnostics detect an
error that would affect safe connection;

e) the communication link between shore and ship is not operational, where applicable;

f) the permission from the ship is not activated (see 7.8);

g) the HV supply is not present; and

h) equipotential bonding is not established (via equipotential bond monitoring relays —

see 4.2.2).
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Arrangements shall be provided so that the disconnector cannot be closed, or the circuit
breaker cannot be racked into the service position, when any of the following conditions exist:

J5 Shore connection convertor equipment

5.1 General

i) one of the earthing switches is closed (shore side/ship side);
j) the pilot contact circuit is not established (see 7.3.2);

k) the communication link between shore and ship is not operational, where applicabl
and

I) equipotential bonding is not established (via equipotential bond monitoring relays
see 4.2.2).

€

rangements shall be provided so that the earthing switches can only be opened whenpall
le conditions in 7.4 are fulfilled.

Where provided, converting equipment (transformers,
sgmiconductor convertors) for connecting HV shore suppfies™o\a ¥
system shall be constructed in accordance with IEC 600

N

R

The effect of harmonic distortion and
relquired power rating.

T

and an alarm shall be fa

prledetermined saf: va

The use of freque

w

The pratectiq Ry electxical

5.3 Cooling

sgries for semiconductor convertors, as applicable.

hile connected.

equipment shall be in accordance with IEC 61936-1,

tigted when the cooling medium exceeds a predetermined temperature and/or flow limits.

here-ferced or closed circuit cooling is used, whether by air or with liquid, an alarm shall be

of

N

a

nS

Semiconductor-convertor equipment shall be so arranged that it cannot remain loaded unless
effective cooling is maintained. Alternatively, the load may be automatically reduced to a level
compatible with the cooling available.

Liquid-cooled convertor equipment shall be provided with leakage alarms. A suitable means
shall be provided to contain any liquid which may leak from the cooling system so that it does
not cause an electrical failure of the equipment.

Where liquid-cooled-heat exchangers are used in transformer-cooling circuits, there shall be
detection of leakage and the cooling system shall be arranged so that the entry of cooling
liquid into the transformer is prevented.
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Where the semiconductors and other current carrying parts of semiconductor convertors are
in direct contact with the cooling liquid, the liquid shall be monitored for satisfactory
conductivity and an alarm shall be initiated if the conductivity is outside the manufacturer’s

mits.

The alarms shall be activated to warn relevant duty personnel.

6

In
The alarm shall be activated at a lower overload level than the circuit-breaker protection.

Alarms from the onshore protection equipment shall be transmitted to the ge 7.8,

C4q

A
C(

S

u

(0]

S

o]

b

T

equipment and.modification.
7.
7.

.5.4 Protection

Ship to shore connection and interface equipment

General

H

q
b

[

Cable management system

R | General

The cable management system shall:

a) be capable of moving the ship to shore connection cable, enabling the cable to reach
between the socket-outlet and the inlet;

b) be capable of maintaining an optimum length of cable which minimizes slack cable,
and prevents the tension limits from being exceeded,;

c) be equipped with a device (e.g. limit switches), independent of its control system, to
monitor maximum cable tension and maximum cable pay-out;

d) address the risk of submersion by prevention or by the equipment design;


https://iecnorm.com/api/?name=f3341f0951626a5c1c4a6f1c4f012e45

- 24 - 80005-1 © IEC/ISO/IEEE:2012(E)

e) be positioned to prevent interference with ship berthing and mooring systems,
including the systems of ships that do not connect to shore power while berthed at the
facility;

f) maintain the bending radius of cables above the minimum bending radius
recommended by the manufacturer during deployment, in steady state operation and
when stowed;

g) be capable of supporting the cables over the entire range of ship draughts and tidal
ranges; and

h) be capable of retrieving and stowing the cables once operations are complete.

V\:Ihere the cable management system employs cable reel(s), the HVSC system rated_powgr
shall be based on the operating condition with the maximum number of wraps-of cable,stowgd
on the reel that is encountered during normal operations. Where applica 8 _cable sizing
shall include appropriate de-rating factors.

7.2.2 Monitoring of cable tension

TIe cable management system shall not permit the cabl e permitted
d¢sign value.

Al means to detect maximum cable tension shall be i le
management system that limits cable tension i d, ] of

Sf{age 1: alarm
S{age 2: activation of emergency shutde

hs

event of a damaging current unbalance between multlple phase conductors (separate parallel
power cables and connectors).

The following protective devices, or equivalent protective measures shall be provided:

a) current balance between cables in parallel (46)
b) directional earth fault (67N)

Numbers in brackets refer to standard device designation numbers, as per IEEE Std C37.2.

Protective relays to satisfy this requirement shall be installed on board and/or ashore
provided the connection is isolated in the event of unbalance detection.
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7.2.5 Equipotential bond monitoring

The equipotential bond created by the ship to shore connection cables shall be constantly
monitored. The scheme shall also be self-monitoring. Equipotential bond monitoring device
shall be installed either on shore or on board where the cable management system is
installed. Equipotential bond monitoring termination devices, where utilised, shall be installed
on the other side.

7.2.6 Slip ring units

SIip Ting units shall be tested according to TEC 6227T1-200 (excluding non-applicable tests)
fof:
a) HV test;
b) impulse voltage withstand test;
c) insulation resistance measurement;
d) heat run test with nominal current;
e) short circuit withstand test;
f) arc test, if accessible under energized conditions;
g) ingress protection test (IP rating).
Other testing standards may be considered.
7.3 Plugs and socket-outlets
73.1 General
Plugs and socket-outlets/sh C 62613-1 and IEC 62613-2 and the
following.
The plug and socket-outlet arrg at
lopks the conne' €
ip
hall be designed so that an incorrect connection cannot be
rs
nnot be inserted or'withdrawn without the earthing switch in the closed position.
Handling of plug and socket outlets shall be possible only when the associated earthing
switch’is closed. T

Plugs and socket-outlet connection shall be in areas where personnel will be protected in the
event of an arc flash as a result of an internal fault in the plug and/or socket-outlet by barrier
and access control measures. These measures shall be supported by access control
procedures.

Plugs shall be designed so that no strain is transmitted to the terminals and contacts. The
contacts shall only be subjected to the mechanical load which is necessary to provide
satisfactory contact pressure, including when connecting and disconnecting.

Each plug shall be fitted with pilot contacts for continuity verification of the safety circuit. See
applicable ship annexes for safety circuit descriptions. For single plug connections, a
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minimum of three pilots are required. If more than one cable is installed an interlocking shall
be used so that no cable remains unused.

Contact sequence shall be in the following order:

a) connection:
1) earth contact,
2) power contacts, and

3) pilot contacts

Mjnimum electrical and mechanical ratings for plugs and sg
annexes.

Stlipport arrangements are required so that the weight
plug or socket termination or connection.

7.3.

Pilot contact connections shall open b
aghieved during the removal of an HV-j
cifeuit.

7.3.

offthe other main

7.3

The fibre optical
shall be moupfted_at the
thiese two pakts sh

4 Fibre opticg

Fibre optical recept

b) disconnection:
1) pilot contacts,

2) power contacts, and
3) earth contact.

not borne by any

2 Pilot contacts

3 Earth contact

le

re

|

De
15, polarization N. Insert type 15-5 according to MIL-STD-1560A (5 contacts) F.
terminals according MIL-PRF-29504/5C (socket type) plug;

b),type plug straight without spring finger according to MIL-DTL-38999K series lll, clags

H ciZza 15 nalarizatinn N-
F—SHEe—o— PO A HO RS

7.4

c) insert type 15-5 according to MIL-STD-1560A (5 contacts); and
d) F.O. terminals according to MIL-PRF-29504/4C (plug type).

Interlocking of earthing switches

The HV power contacts shall remain earthed until:

a) all connections are made and the pilot contact circuit (see 7.3.2) is closed;
b) no emergency stop switch is activated,;
c¢) the communication link between shore and ship is operational;
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d) ship or shore control, alarm or safety system self-monitoring properties detects that no
failure would affect safety of connections; and

e) the permission from ship and shore is activated.

Interlocking shall be hardwired.

7.5 Ship to shore connection cable

Cables shall be at least of a flame-retardant type in accordance with the requirements given
in
Sq
9(
al
Of
a

D
ar
ar

G

C th

le

equipmentdoges not present a hazard during normal ship operation; and

during storage, the plugs, socket-outlets, inlets and connectors shall maintain their |P
ratings.

NQIE_Tempaorary coverings are not considered to satisfy this requirement

7.8 Data communication

Where required by the specific ship type annex, the data-communication link between ship
and shore arrangements shall be used for communicating the following information:

a) shore transformer high-temperature alarm (see 6.2.2);

b) HV shore supply circuit-breaker protection activation (see 6.3);

c) permission to operate HV circuit-breakers for HV ship to shore connection (see
6.4.and 8.5.5);

d) if ship or shore control, alarm or safety system self-monitoring properties detect an
error that would affect safety of connection, see 6.4.3 and 4.9;
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e) indication of emergency stop activation (see 4.9);

f) where provided, shore control functions in accordance with Clause 9;

g) indication of emergency disconnection of the shore supply (see 4.9); and
h) failure of the battery charging or activation of back-up system (see 6.3).

The communication protocol for communication link between ship and shore shall be defined.

Functionality, performance and design shall be based on IEC 60092-504.

8| Ship requirements

8. General

The instrumentation described shall be at all locations and
synchronization are performed.

Oh ships without HV power generation systems, additional effo i t
ship personnel in charge is aware of HV safe operating pragtice g e
ship’s HVSC system.

8.2 Ship electrical distribution system prote

8.2.1 Short-circuit protection

Tlhe maximum prospective short-circui
system / equipment is rated shall 2 Dy
cqnnecting to HV-shore st i i addfessed as part of the compatibility
agsessment (see 4.3 and i i

to
.t_

Where connection to

prevent HV-shor,
cifcuit current is

8.2.2

Eiﬁrth fault pfotestio te
effectivel : i ce
with 6.3 belatise 6.2.3 requires distribution system earthing that may differ from the
ship’s.

Where deyice setti are required to be changed when connected to a HVSC supply, means

shall be_previded for personnel to readily change settings. The protection settings in use shall
be clearly indicated at the control station.

8. Shore connection switchboard
8.3.1 General

A shore connection switchboard shall be provided at a suitable location, as close as possible
to the receiving point.

The distance between supply point and receiving point shall be as short as possible.

The shore connection switchboard shall be in accordance with IEC 62271-200, service
continuity LSCA1.
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The switchboard shall include a circuit-breaker to protect the ship electrical equipment
downstream. In no case shall the protection at the shore connection switchboard be omitted.

8.3.2 Circuit-breaker, disconnector and earthing switch

In order to have the installation isolated before it is earthed, the circuit-breaker, disconnector
and earthing switch shall be interlocked in accordance with the requirements of
IEC 62271-200.

the prospective peak value of the short-circuit current (Ip) calculated in accordance (with
IHC 61363-1.

TILe rated short-circuit breaking capacity of the circuit-breaker shal egs than the
ximum prospective symmetrical short-circuit current (/5c (g .51)) € scordange
w(th IEC 61363-1.

Ap automatic operated circuit-breaker shall be provided.

83.3 Instrumentation and protection

The shore connection switchboard shall be equipped

a
b

) voltmeter: all three phases;
)

c) overcurrent devices: tripping and alarm;
)
)

short-circuit devices: tripping and_ ala

d

e

earth-fault indicator:; alarm; and

unbalanced proted{ionor'syste

ide shall be star configuration.

The secondar

If|the transformer supplies LV-systems, a shield winding shall be provided between HV and
LY winding.

The neutral point of the transformer shall be connected to the main switchboard according to
the earthing method used for the main distribution system.

Galvanic separation between the shore and on board systems shall be provided.

An on board transformer may not be required if the ship’s network is designed for the shore
supply voltage and the neutral point treatment is in line with the ship systems and the
galvanic separation is done on shore.

When necessary, means shall be provided to reduce transformer current in-rush and/or
inhibiting the starting of large motors, or the connection of other large loads, when a HV
supply system is connected (see 4.8 and 5.2).
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8.5 On board receiving switchboard connection point
8.5.1 General

A panel shall be provided as an on board receiving switchboard.

Where parallel connection of the HV-shore supply and ship sources of electrical power for
transferring of load is arranged, synchronising devices shall be provided.

NOTE An on-board receiving switchboard connection point is normally a part of the main switchboard (see
Figure T).

8.5.2 Circuit-breaker and earthing switch

Tlhhe rated making capacity of the circuit breaker and the earthing switchr"shall not\he less than
the prospective peak value of the short-circuit current (/p) calculated in\ asgordance with
IHC 61363-1.

e less than the

TlLe rated short-circuit breaking capacity of the circuit-breake
ed in accordanc¢e

mpaximum prospective symmetrical short-circuit current
with IEC 61363-1.

An automatic circuit-breaker shall be provided.

An earthing switch shall be instaked
11000 V a.c.

8.5.3 Instrumentation
If load transfer via paralled

a) two voltmeters;

b) two frqu@
c) one amm it

re

If load transfer via blackout is chosen, the instrumentation shall be at least:

f) ,one voltmeter;

Q) one frequency meter,

h) one ammeter with an ammeter switch to enable the current in each phase to be read,
or an ammeter in each phase; and

i) phase sequence indicator.

The voltmeter and the frequency meter shall enable the voltage and frequency of the shore
connection to be measured (see 9.2).

8.5.4 Protection
Tripping and alarm criteria for the circuit-breaker shall be:

a) short-circuit: tripping with alarm,
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b) overcurrent in two steps:
1) alarm, and
2) tripping with alarm,
c) earth fault:
1) alarm,
2) tripping if required by the type of isolation system used,

d) over-/under-voltage in two steps:

m

Tt satisfy this requirement, at least the following proje

T) alarm, and
2) tripping with alarm;
e) over-/under-frequency in two steps:
1) alarm, and
2) tripping with alarm;

f) reverse power: tripping with alarm*, and

g) phase sequence protection with alarm and interlock
Qr eqdivalent protecti
asures, shall be provided:

h) synchrocheck (25)*

i) undervoltage (27)

j) reverse power (32)*

k) phase sequence voltage (47)
I) overload (49)

m) instantaneous qvers

n) overcurrent (51)
0) earth fa

p) overvoltag

q) frequenc

3l consumers and restoration of ship power should be considered whe
prevent complete power loss.

ipping of undssenti
lese measdres could

otection functions marked with an asterisk (*), may be omitted when load transfer v
pckout is chosen.

e

re

ia

8.

5.5 Operation of the circuit-breaker

Arrangements shall be provided so that the circuit-breakers cannot be closed when any of the
following conditions exist:

one of the earthing switches is closed (shore-side/ship-side);

O T Q©

)
) the pilot contact circuit, see 7.3.2, is not established;
) emergency-stop facilities are activated;

)

o

that would affect the safety of the connection;

ship or shore control, alarm or safety system self-monitoring properties detect an error
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e) the data-communication link between shore and ship is not operational, whe
applicable;

f) the HV supply is not present;

g) equipotential bonding is not established (via equipotential bond monitoring relays
see 4.2.2); and

h) earth fault on ship distribution system is detected.

re

It is recommended to have one PIC on the ship and one facility PIC. PICs should have high-
voltage training and HVSC system specific training.

A

of

re

8.

H

Failures inclide loss. 0

st
to
C4
au

For ships on a regular service trade, PIC may be responsible for bg

erations.

a)
equivalent to SO
and

b) automatic connedty; iti source of electrical power to emergen
services, iva D, Reg. 42 for passenger ships or 43 for carg
ships; a

c) starting and nain switchboard of the main source of electrical pow

utdowqi orelectiisal sys

brting and«Connettion of ship sources of electrical power for existing ships constructed pri

the introduction of the relevant part of SOLAS 2009 CH 1I-1/D, Regs. 42 or 43. In su
ses;” alternative measures for the restoration of ship power acceptable to the releva
thorities should be provided.

h independent means of voice communication should be provided between the ship~and
facility PIC (e.g. two way radios).

may be necessary\to consider necessary relaxations of the requirements for automalic

Yy
jo

er

Al

Or
th
nt

An alarm shall be provided to advise relevant duty personnel. The alarm shall indicate the

fa

9

9.

ilure that caused the activation.

HVSC system control and monitoring

1 General requirements

Ship equipment shall be protected and controlled by the ship’s own protection and control
systems.

If the shore supply fails for any reason, supply by the ship’s own generators is permitted, after

di

sconnecting shore supply.
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Load transfer shall be provided via blackout or automatic synchronization.

9.2 Load transfer via blackout

Interlocking means shall be provided so that the shore supply can only be connected to a
dead switchboard. The interlocking means shall be arranged to prevent connection to a live
switchboard when operating normally or in the event of a fault, e.g. a fault in the blackout
monitoring circuit.

thie same dead section of the electrical system shall be prevented (see 8.5.3 and 8.5.4).

9.3 Load transfer via automatic synchronization

9.3.1 General

agcordance with the following:

a) load shall be automatically synchronized and trans
and ship source(s) of electrical power following

ly

The transfer time limit should be defing 8 _avai i ) re
thie transfer time limit is adjustap il idal
power to accept and shed load getti is limi in
operating instructions.

Where operatio
power is requiredht6
squrce(s) of electrics
parallel connectia

igal
o
g

parallel

If|the defined transfeér time limit (see 9.3.1) for transferring of load between HV-shore supply
and ship-source(s) of electrical power is exceeded, one of the sources shall be disconnectgd
aytomatically and an alarm shall be provided to advise relevant duty personnel. Special cafe
shall\be taken not to exceed the maximum permissible load steps of the generator sets (sg¢e
IEC60092-30T).

Where load reductions are required to transfer load, this shall not result in loss of essential
services for ship’s safety.

10 Verification and testing

10.1 General

All HV systems components shall have passed type tests and routine tests according to
relevant standards.
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The HV system, including control equipment, shall be tested according to a prescriptive test
program.

Tests shall be performed to demonstrate that the electrical system, control, monitoring and
alarm systems have been correctly installed and are in good working order before being put
into service. Tests shall be realistic and simulations avoided as far as is practicable.

If the equipment has not been used for a period of 30 months, the initial tests shall be
repeated.

NQTE Such tests are intended to indicate the general condition of the installation. However, satisfactory |tgst
results do not in themselves necessarily ensure that the installation is satisfactory in all respects.

10.2 Initial tests of shore side installation
10.2.1 General

These tests shall verify that the shore side installation compli
a certificate of conformity.

Te¢sts shall be performed after completion of the instal

11.2.2 Tests
The following tests shall be performed;

a) visual inspection;

b) power frequency test for HV swi
IEC 62271-200 and

d) measurement

e) function@
f) function test'o

g) function test
h)
i)
j)
10.3 |Initial tests of'ship side installation

10.3.1 _General

These.tésts shall verify that the ship side installation complies with this standard. The target
is|tojachieve a test certificate.

Tests shall be performed after completion of the installation.
These tests shall be conducted as witness tests together with the appropriate authorities.

10.3.2 Tests
The following tests shall be performed:

a) visual inspection;

b) power frequency test for HV switchgear assemblies and voltage test for cables (see
IEC 62271-200 and IEC 60502-2);
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c) insulation resistance measurement;

d) measurement of the earthing resistance;

e) function test including correct settings of the protection devices;

f) function test of the interlocking system;

g) function test of the control equipment;

h) phase-sequence test (see Figure 2);

i) function test of the cable management system, where applicable; and

J)__Integration tests to demonstrate that the shipside installations llke power management
system, integrated alarm, monitoring and control system work properly together with
the new installation.

11.4 Tests at the first call at a shore supply point
.4.1 General

Alcompatibility assessment study according to 4.3 shall be perfgQ
Upon completion of the tests in 10.2.2 and 10.3.2, the tests

11.4.2 Tests
T

e) functiont
f) function t

The power )frequency test for HV switchgear assemblies and voltage test for cables amd
inpulation™ resistance measurement and measurement of the earthing resistance shall be
performed only if one of the installations, shore side or ship side, has been out of service pr
notin"use for more than 30 months.

11 Periodic tests and maintenance

11.1 General

A record of annual maintenance, repair, equipment modifications and the test results shall be
available for the shore and ship side HVSC system.
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11.2 Tests at repeated calls of a shore supply point
11.2.1 General

If the time between port calls does not exceed 12 months and if no modifications have been
performed either on the shore side or ship side, or both, the verification in 11.2.2 shall be
conducted.

If this time is exceeded, the tests according to 10.4.2 shall be performed.

NQTE The time between port calls means same ship at the same shore supply point.
11.2.2 Verification

The following shall be performed or provided:

a) visual inspection;

b) confirmation that no earth fault is present;

c) statement of voltage and frequency; and

d) an authorized switching and connection proced

Procedures should include an approved “Lock-out, T
thie ship and shore PIC.

jointly controlled by

12 Documentation

12.1 General

For the HVSC system{ and p the manufacturer shall deliver
dgcumentation concepqi i opergtion, technical specifications, mounting
ingtructions, required S qisStoriing procedures, fault-finding procedurels,
mpintenance an@a ists of necessary test facilities and replaceable parts.

Alcomplete system descxipti ding circuit diagrams, specifying set points and operation
inptructions, 8 : 3y parties responsible for shore and ship HVSC systems.

or shore and ship HVSC systems, shall provide a testing a;I:d
v@rification™~progka e whole installation that will demonstrate compliance with the

specification.
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Annex A
(informative)

Ship to shore connection cable

A.1 Rated voltage

The standard rated voltages Uy/U (U,,,) of the cables considered are as tollows:

Uog/U (Uy,) = 6/10 (12) kKV r.m.s

The standard rated voltages Uy/U (U,,) of the neutral cables consideye

Where:

U is the rated voltage between phase conductor a
cable is designed;

U is the rated frequency voltage is
designed;
U, is the maximum value of the highgst er

transient voltage conditions and apin@o

Al2 General design

Al2.1 Generas
The cables shoul & SORS
sgreen, insulation i i

cqpper conductof ang se
applicable ship~anhexes,

or
h
e

®

NOTE IEZ 68Q92 Qs 8, .6, 'provides further information regarding the wuse of inner covering
8 s further information regarding the use of inner sheathing.

ouiter sheath(

heré an alternative to the recommendations of Annex A is proposed, it is possible that t
ingtallation will not be suitable for connection to a compliant shore supply/ship. Application pf
a . . . o
compatibility assessment.

A.2.2 Conductors

All conductors should be flexible (class 5 of IEC 60228 or Table 11 of IEEE Std 1580™-2001).
The conductors should be plain or metal-coated copper conductors.

A.2.3 Insulation of power cores and neutral core

The insulating compounds should be extruded cross-linked solid dielectric designated as
EPR, HF EPR, HEPR or HF HEPR in IEC 60092-351 or IEEE Std 1580.
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Electrical and non-electrical characteristics of the insulation system should be as specified in
IEC 60092-351 or IEEE Std 1580 for the type of insulating compound used.

Insulation thickness should be in accordance with IEC 60092-354, or IEEE Std 1580 for the
standard rated voltages.

Insulation thickness for the neutral core should be in accordance with IEC 60092-353 for the
standard rated voltages.

A[24 Sctreemning

S¢reening of individual power cores should consist of a conductor screen_and an insulation

sgreen.

cqnducting compound or a comblnatlon of an extruded semi-condu
semi-conducting tape. The conductor screen should be firmly b

Tlhe insulation screen should consist of a non-metallic se
to| fulfil the cable test requirements within this annex, ip

o

N
sgreen.

2.5 Earth conductor

rth conducto

A

Al2.5.1 General
E

Table 11 of IEE

Pilot conductors should be flexible, plain or metal-coated copper conductors according fo
IHC 60228 class 5 or Table 11 of IEEE 1580-2001; with a minimum cross section area [of
1,5 mm2.

A.2.6.2 Insulation

The insulation of pilot conductors should be extruded cross-linked solid dielectric of one of the
types indicated in A.2.3.

Electrical and non-electrical characteristics of the insulation system should be as specified in
IEC 60092-351 or IEEE 1580 for the relevant type of insulating compound used.

Thickness of insulation should be in accordance with IEC 60092-376 or IEEE 1580 for the
relevant insulation type.
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Pilot cores should be laid up as required by the specific ship type annex. A wrapped covering
with tapes or an extruded covering is permitted over the laid up cores. Screening is optional.

A.2.7 Optical fibres

Optical fibres should consist of at least six 62,5/125 gradient fibres. Optical fibres should be
according to IEC 60793-2-10 product specification A1b.

There should be no breakage of the optical fibres after conclusion of the mechanical bending
test (see A 3) of the cable

Al2.8 Cabling

TTe three power cores, the earth core(s), the pilot element and the opty should be

lajd up.

Al2.9 Separator tape

If|separator tape is used it should be wrapped around
cqnsist of a suitable, non-hygroscopic material.

Al2.10 Outer sheath

Thhe outer sheathing material should & hi pechanical properties pper
IHC 60092-359 or IEEE 1580. Thermopla PU) in accordance with
EN 50363-10-2 is also an acceptable me > ath_materials, the minimum tensFe
stfength should be 15 N/mmZ2. Minimup ould be 300 %. The minimum

thickness at any point of the extruded
and 2,5 mm for separate nentral c

Id be 6 mm for high voltage cablgs

Aj2.11 Markings
Al2.11.1  Indi n

C
in
(U
cq

n
ge

th

bntinuity should be’in accordance with IEC 60092-354, (IEC 60092-353, for neutral cable) pr
IHEE Std~1580.

Al2:941.3  Durability

Durability should be in accordance with IEC 60092-354, (IEC 60092-353, for neutral cable) or
IEEE Std 1580.

A.2.11.4 Legibility

Legibility should be in accordance with IEC 60092-354, (IEC 60092-353, for neutral cable) or
IEEE Std 1580.
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A.3 Tests on complete cables

For these tests, reference is made to the relevant clauses of IEC 60092-350 or
IEEE Std 1580.

For test methods for insulation and sheaths reference should be made to the appropriate part
of IEC 60811.

Routine tests, special tests and type tests should be conducted in accordance with
IHC©60092-354 or IEEE Std 1580 with the following additions or modifications.

a) Bending test (see Figure A.1):
1) The test should consist of 5 000 cycles of operation.
2) After 2 500 cycles, the cable should be rotated 180 degres
b) The diameter of the bending reels should be 10 D + 5 %;

where:

1) D is the actual external diameter of the cable T es.
2) Tensile force should be 15 N/mm2 of power

o

3) Maximum % of broken wires for each cpndydct : screen, if require

4) Maximum % of broken optiCa

Oh completion of this test, the sa < jécted to a partial discharge
measurement. The magnitude of dischdrges at should not be higher than 10 pC.
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ot
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y
W ~J

3004 mm
Irn

d) Abrasion test on outer sheath:
1) The test should be performed in accordance with 1ISO 4649:2010, test method A.
2y Refative Volume 10SS, A7 ,4;7 Max 300 mme.

e) Flame propagation test:
The test should be performed in accordance with IEC 60332-1-2.

f) Behaviour of completed cable at low temperatures:
The test should be performed in accordance with IEC 60092-350:2008, 8.9.1, 8.9.2,
and Annex E, or IEEE Std 1580. The test should be conducted at -40 °C + 2 °C.

g) Resistance between earth conductor and semi-conductive layer:

The resistance between earth conductor and semi-conductive layer should be
maximum 500 ohm before and after bending test.
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Annex B
(normative)

Additional requirements for Roll-on Roll-off (Ro-Ro) cargo ships
and Ro-Ro passenger ships

B.1 Scope

Tlhis annex describes the additional requirements on HVSC systems of Ro-Ro cargo shi
and Ro-Ro passenger ships, excluding pure car carriers.

The numbering in this annex follows that of the main body of the text.
is|not necessarily continuous. Any content which is not explicitly me
mjdification. For example B.4.1 refers to 4.1 in the main body.

Bl4.1 System description

Thhe general system layout is shown in Figure B.1.

SHORE-TO-SHIP CONNECH
SHORE SUPPLY AND INTERFACE EQUIP

= =

HEEAN

NETWORK

11
12

{ence, the 'nhumbering
s, witho

DS

ut

KEY

1. HV-SHORE SUPPLY SYSTEM
WITH SOCKET-OUTLETS

2. HV-PLUG

SHORE CONNECTION SWITCHBOARD
INTERLOCKS WITH PILOT WIRE SHORE SIDE

CONTROL SHORE SIDE
3. FIBRE OPTIC COMMUNICATION
FOR CONTROL AND MONITORING PROTECTION RELAYING SHORE SIDE

(POSSIBLY INTEGRATED IN POWER CABLE) ~ 10. PROTECTION RELATING SHIP SIDE
4 PILOT WIRES 1. CONTROL SHIP SIDE
(INTEGRATED IN PLUG AND SOCKET) 12. INTERLOCKS WITH PILOT WIRE SHIP SIDE

5. CABLE HANDLING SYSTEM,
HERE SHOWN AS ON SHORE CRANE

0 © o

Figure B.1 — Example for general system layout
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B.4.6.4 Electrical equipment in areas where flammable gas or vapour and/or
combustible dust may be present

HVSC systems shall not be installed in areas which may become hazardous areas, such as
car decks, upon failure of required air changes per hour during loading and offloading cargo
or during normal operation.

B.5.1 Voltages and frequencies

The nominal voltage shall be 11 kV a.c.

Npminal voltage of 6,6 kV a.c. may be used in regional waterborne transportation services.

6.2.3 Neutral earthing resistor

B
Where a shore side transformer is used, the star point shall be ¢ 0 neutnal
rthing resistor of 335 ohm continuous rated.

D
o)

Npminal voltage of 6,6 kV will require a 200 ohm continuoys

B

O
B

sh

Fi

|I|—C-—->—|I|

[v1-1V]

N

1. CONTROL POWER PILOT LOOP SHORE 8. EARTHING SWITCH PERMISSION

2. CONTROL POWER PILOT LOOP SHIP SHIP SIDE
(VT FED FROM SHORE POWER SOURCE) 9. CONTROL ES SHORE

3. CIRCUIT BREAKER UNDERVOLTAGE (EMERGENCY SHUTDOWN)
COIL (SHORE) 10. CONTROL ES SHIP

4. SAFETY CIRCUIT COIL ON SHORE (EMERGENCY SHUTDOWN)

5. EARTHING SWITCH PERMISSION M. MANUAL ES SHORE (TWO SHOWN)
SHORE SIDE 12. MANUAL ES SHIP (TWO SHOWN)

6. CIRCUIT BREAKER UNDERVOLTAGE 13. EQUIPOTENTIAL BOND MONITORING
COIL (SHIP) DEVICE

7. SAFETY CIRCUIT COIL ON SHIP 14, EQUIPOTENTIAL BOND MONITORING

TERMINATION DEVICE

Figure B.2 — Example of a safety circuit
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B.7.2.5 Equipotential bond monitoring
Equipotential bond termination device shall meet the following requirements:

) Characteristic: Zener Diode

) Zener voltage: 5,6 V + 0,03 Vdc @ 100 mA
) Forward Voltage: 0,5 + 0,1 Vdc @ 100 mA
)
)

o O T O

Maximum impedance: 20 mOhm @ 100 mA

=y nparnfing Tompnr:\hlrn' 40 °C to 60 °C.

f) Current range: 2 mAto 25 A
g) Frequency range: 0 kHz to 20 kHz, -3 db

B|7.3.1 General

GEneral arrangement of plug and socket-outlet shall be in accordax 2 :201(1,
Annex FF and Figure B.3 below.

POWER SOCKET FACE (SHORE SIDE)
P1. PILOT LINE 1
P2. PILOT LINE 2
P3. PILOT LINE 3

gure B.3 — Power plug and socket pin assignment

Tlhe maximum short-circuit current is 16 kA / 1 s and a maximum peak short-circuit current jof
40 kA(see IEC 62613-1.

Each plug and socket outlet shall be fitted with three pilot contacts.
Design and dimensions of a power plug, see IEC 62613-1 and IEC 62613-2.

B.7.3.2 Pilot contacts

Pilot contacts are part of the safety circuit (see 4.9 and Figure B.2).
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Annex C
(normative)

Additional requirements for cruise ships

C.1 Scope

off cruise ships.

Tlhe numbering in this annex follows that of the main body of the text.
is|not necessarily continuous. Any content which is not explicitly me
mjpdification. For example, C.4.1 refers to 4.1 in the main body.

Cl4.1 System description

Thhe general system layout is shown in Figure C.1.

Tlis annex describes the additional requirements for high-voltage shore connection systen

ns

{ence, the 'numbering
gs, witho

ut

e —— .
KEY
1. HV-SHORE SUPPLY SYSTEM 6. SHORE CONNECTION SWITCHBOARD
2. HV-PLUG 7. INTERLOCKS WITH PILOT WIRE
3. SHIP'S HV-SOCKET 8. COMMUNICATION FOR CONTROL
L PILOT WIRES AND MONITORING
(INTEGRATED IN PLUG AND SOCKET) 9. PROTECTIVE RELAYING
5. CABLE MANAGEMENT SYSTEM 10.  COMMUNICATION AND CONTROL WIRES

Figure C.1 — General system layout

To supplement general system layout provided in Figure C.1, Figure C.2 is provided to show a

detailed representation of an example of a cruise ship HVSC system single line diagram.
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1. SHORESIDE SUBS ™M 7. SHIP'S SHORE CONNECTION CUBICLE
2. TRAN*“R 8.  SHIP'S BREAKER CUBICLE
3. TRANSFSRMEF EAKER 9. SHORE CONNECTION CIRCUIT BREAKER
k., 10.  SHIP'S RECEIVING SWITCHBOARD
5. 11. RECEIVING CIRCUIT BREAKER
6. 12.  GROUND SWITCH
13.  SHIP'S CONTROL CUBICLE
1 kV AND 6.6 kV TRANSFORMER MAY BE USED
24 VOLTS DC, 10 V CTRL IS 110 VOLTS DC,
A”1S SUPERVISORY CONTROL AND DATA ACQUISITION
Figure C.2 — Cruise ship HVSC system single line diagram
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Figure C.3 shows an example of safety and control circuits.
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IN POWER PLUG #3

\\\LL&\WIRE Lot -

GROUND CHECK MONITOR

WIRE (PILOT) - IN POWER PLUG H&

GROUND CHECK MONITOR

RY

ER

Figure C.3 — Example of safety and control circuit

Cc.4.3 Compatibility assessment before connection

Assessment that the ship provides effective earthing.

C.4.4 HVSC system design and operation

Periodic verification of the earthing system is required.

Personnel
experienced.

conducting verification and maintenance should be

suitably qualified

and
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4.7 Electrical requirements

E)

The HVSC system shall be rated for at least 16 MVA (but 20 MVA is recommended where
practical) at nominal ship system voltages of 11 kV a.c. and/or 6,6 kV a.c.

Consideration may be given to a HVSC system with a lower rating where only ships with lower
power demands will be required to connect.

Measures shall be taken so that ships with power demands higher than the HVSC system

ra

A
of
by

crui

D
Sy
af
fo

S

limi

The prospective short- CIrCUIt contribution el on board running induction moto
d the generators in opera mo ashott circuit current of 25 kA rms for 1 s

arl

ting will reduce their power demand prior to connecting

nalysis of the existing (2009) cruise ship fleet suggests that a minimum
20 MVA at the nominal system voltages described will be required for p

6 Shore side i

butral continuit@a i 3 \ shall be provided.

C|6.2.3 Neutrakeaxt
The shore side point shall be earthed, through a neutral earthing resistor
540 ohmsco d, and bonded only to the shipside (see Figure C.2)

re
sy,
on
in

Cc

TE Prese § ! al/cruise ship HV distribution systems are earthed via high resistance earthi
bistors that are thstalled\on each of the ship’s generators star point to earth connection. By using this earthi
5tem on eachlof thesgenegrators, the earth fault current can be limited according to the size of the resistor, wh

tallation®

73.1° General

hore supplyrating
ited-regulanly

e-distribution system shall be

a variety of cruise ships in the near to medium term. Analysis shows| s majority of
uise ship electrical systems have a nominal operating frequency of 80
bsigners may give consideration to rating connection equipnre a’t. HVSC
stems for 11 kV a.c. characteristics where inadvertent co i ) 8 socket-outlet
d connection switchboard to an 11 kV a.c. shore sup Yidered\to be reasonably
reseeable.
bme ships may require on board isolation transformer

I's

ng
ng
le

the shore™HV earth Tault current can range from a minimum value that exceeds the rating of the ship HV

General arrangement of connector located ashore shall be according to Figure C.4.

Each 3-phase HV plug or socket-outlet shall have:

a) 3 phase current carrying contacts, (L1, L2, L3);
b) one earth contact (see Figure C.4 below); and

c) one pilot contact for ground-check monitoring.
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or pimrassignment

T
pl

ese fail safe limit switches shall be part of, and activate the emergency shutdown, if t

bneral arrangement of pegwer pl f\ghall be in accordance to IEC 6261B-

2011, Annex GG, and F nd socket-outlet shall be in accordange
IEC 62613-2:2011, X

ze, quantity a ting 8 afficient to meet the maximum power rating and
Itage that the i i
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1

C|8.1 General

Copnnection bet tH

bonding.
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Annex D
(normative)

Additional requirements of container ships

D.1 Scope

Tlis Annex describes the additional requirements on HVSC systems of container ships.

Tihe numbering in this annex follows that of the main body of the text. Hg the nambering
is|not necessarily continuous. Any content which is not explicitly mentj lies; withoput
mjpdification. For example, D.4.1 makes reference to 4.1 in the main b8

D|4.1 System description

The general system layout is shown in Figure D.1.

SHORE SUPPLY SHIP'S NETWORK

|
L —
Q 2 X (3P + E+ FO + 3 PILOT)

KEY
7> HV-SHORE SUPPLY SYSTEM 5. CABLE HANDLING SYSTEM
WITH SOCKET OUTLETS 6. SHORE CONNECTION SWITCHBOARD
2 HV-PLUG - A, . s o o o
T INTERLULAS WITH FILUT WIRE
3. FIBRE OPTIC COMMUNICATION FOR 6. COMMUNICATION FOR CONTROL

CONTROL AND MONITORING INTEGRATED ' AND MONITORING
IN POWER CABLE

L. PILOT WIRES
(INTEGRATED IN PLUG AND SOCKET)

9. PROTECTIVE RELAYING

Figure D.1 — General system layout

D.5.1 Voltages and frequencies

The nominal voltage of the HVSC shall be 6,6 kV.
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D.6.2.3 Neutral earthing resistor

The shore side transformer star point shall be earthed, through a neutral earthing resistor of
200 ohm continuous rated.

D.7 Ship to shore connection and interface equipment

Two parallel cables with three pilot conductors each shall be used for HVSC systems up to a
maximum power demand of 7,5 MVA.

D|7.2.1 General

Tlhe cable management system shall be located on board ship.

D|7.2.5 Equipotential bond monitoring

Equipotential bond termination device shall meet the following

) Characteristic: Zener Diode;

) Zener voltage: 5,6 V + 0,03 Vdc @ 100 mA;
c) Forward voltage: 0,5 + 0,1 Vdc @ 100 mA;
) Maximum impedance: 20 mOhm~@ 100 q
)

Fi
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