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UTILITY CONNECTIONS IN PORT -

Part 2: High and low voltage shore connection systems —
Data communication for monitoring and control

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation.

IEEE Standards documents are developed within IEEE Societies and Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. IEEE develops its standards through a consensus
development process, which brings together volunteers representing varied viewpoints and interests to achieve
the final product. Volunteers are not necessarily members of IEEE and serve without compensation. While IEEE
administers the process and establishes rules to promote fairness in the consensus development process, IEEE
does not independently evaluate, test, or verify the accuracy of any of the information contained in its standards.
Use of IEEE Standards documents is wholly voluntary. IEEE documents are made available for use subject to
important notices and legal disclaimers (see http://standards.ieee.org/IPR/disclaimers.html for more
information).

IEC collaborates closely with IEEE in accordance with conditions determined by agreement between the two
organizations.

2) The formal decisions of IEC on technical matters express, as nearly as possible, an international consensus of
opinion on the relevant subjects since each technical committee has representation from all interested |IEC
National Committees. The formal decisions of IEEE on technical matters, once consensus within IEEE Societies
and Standards Coordinating Committees has been reached, is determined by a balanced ballot of materially
interested parties who indicate interest in reviewing the proposed standard. Final approval of the IEEE
standards document is given by the IEEE Standards Association (IEEE-SA) Standards Board.

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
(including IEC/IEEE Publications) transparently to the maximum extent possible in their national and regional
publications. Any divergence between any IEC/IEEE Publication and the corresponding national or regional
publication shall be clearly indicated in the latter.

5) IEC and IEEE do not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC and IEEE are not responsible
for any services carried out by independent certification bodies.

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

7) No liability shall attach to IEC or IEEE or their directors, employees, servants or agents including individual
experts and members of technical committees and IEC National Committees, or volunteers of IEEE Societies
and the Standards Coordinating Committees of the IEEE Standards Association (IEEE-SA) Standards Board,
for any personal injury, property damage or other damage of any nature whatsoever, whether direct or indirect,
or for costs (including legal fees) and expenses arising out of the publication, use of, or reliance upon, this
IEC/IEEE Publication or any other IEC or IEEE Publications.

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

9) Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of
material covered by patent rights. By publication of this standard, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. IEC or IEEE shall not be held responsible for
identifying Essential Patent Claims for which a license may be required, for conducting inquiries into the 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.
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International Standard IEC/IEEE 80005-2 has been prepared by IEC technical committee 18:
Electrical installations of ships and of mobile and fixed offshore units, in cooperation with
ISO TC8/SC3: Ships and marine technology — Piping and machinery, and IEEE IAS Petroleum
and Chemical Industry Committee of the Industry Applications Society of the IEEE under the
IEC/IEEE Dual Logo Agreement between IEC and IEEE.

It is published as a triple logo (IEC, ISO and IEEE) standard.
The text of this standard is based on the following IEC documents:

FDIS Report on voting
18/1490/FDIS 18/1495/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

International standards are drafted in accordance with the rules given in the ISO/IEC
Directives, Part 2.

Texts in italics in this standard are for signals of the data packets.

A list of all parts in the IEC 80005 series, published under the general title Utility connections
in port, can be found on the IEC website.

The IEC Technical Committee, the ISO Subcommittee and the IEEE Technical Committee
have decided that the contents of this publication will remain unchanged until the stability date
indicated on the IEC website under "http://webstore.iec.ch" in the data related to the specific
publication. At this date, the publication will be

e reconfirmed,

« withdrawn,

* replaced by a revised edition, or
* amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.

1 Alist of IEEE participants can be found at the following URL:
http-//standards ieee.org/downloads/80005-2/80005.2-2016/80005-2-2016_wg-participants pdf  DOCUMENtS
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INTRODUCTION

Onshore power supply systems need communication between the ship side and the shore
side. Different kinds of communication have to be distinguished, see Clause 3.

This Part 2 of IEC/IEEE 80005 series deals with the non-safety related communication. It
covers the requirements of the HVSC systems described in Part 1 and is also intended to
cover the requirements of a forthcoming standard for LV shore connection systems.
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UTILITY CONNECTIONS IN PORT -

Part 2: High and low voltage shore connection systems —
Data communication for monitoring and control

1 Scope

This part of IEC/IEEE 80005 describes the data interfaces of shore and ships as well as step
by step procedures for low and high voltage shore connection systems communication for
non-emergency functions, where required. This standard specifies the interface descriptions,
addresses and data type. This standard also specifies communication requirements on cruise
ships, in Annex A.

Application of this standard relates to annexes of IEC/ISO/IEEE 80005-1.

This standard does not specify communication for emergency functions as described in
IEC/ISO/IEEE 80005-1.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC/ISO/IEEE 80005-1:2012, Utility connections in port — Part 1: High Voltage Shore
Connection (HVSC) Systems — General requirements

3 Terms, definitions and abbreviations

For the purposes of this document, the terms and definitions given in IEC/ISO/IEEE 80005-1,
as well as the following apply.

3.1
communication for emergency function
hard wired signals that trip the feeding circuit breakers (ship side and shore side)

3.2
communication for non-emergency function
data exchange between shore and the ship for informational purposes

Note 1 to entry: If such data exchange requires tripping of the circuit breaker it will also be communicated via the
pilot loop.

3.3
register
16 bit location for storing data

3.4

High Byte

HB

high byte of a register, the leftmost eight bits

Documents
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3.5

Low Byte

LB

low byte of a register, the rightmost eight bits

3.6
big endian format
High Byte is stored firstly in the memory, Low Byte in a subsequent position

3.7

Most Significant Bit
MSB

leftmost bit

3.8

Least Significant Bit
LSB

rightmost bit

3.9
bypass key
keyed selector switch that allows data communication to be switched on or off

3.10
alarm
activation of an event that shows a critical state

3.1

warning

announcing a situation or condition requiring attention but no-immediate attention or action
and presented for precautionary reasons to make personnel aware of changed conditions
which are not immediately hazardous, but may become so, if no forward-looking decision is
made or action is taken

3.12
Co
command

3.13

ESD-1

emergency shutdown initiated when the ship moves past the warning range of allowable
motion forward, aft or outward from the dock, and which initiates an LNG ship — ESD signal
from shore to ship

3.14

ESD-2

emergency shutdown initiated when the ship moves past the maximum range of allowable
motion forward, aft or outward from the dock, and which initiates loading arm disconnection
on shore

4 General

4.1 Power connection single line diagram

Figure 1 shows the connection cables with the designation of the main switches used in this
standard.
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1 S1 SE1 2 SE2 S2 S3 3
P . 1 ]
-t ‘ i :
) ol Al RN by [ |
P A Biavlinicll i
b l O il ) i
IEC
Key
1 Shore side transformer
S1 Shore side circuit breaker

SE1  Shore side earthing switch, for HVSC only
2 Cable connection with plugs (single or parallel cables)

SE2 Onboard shore connection switchboard earthing switch, for HYSC only

S2 Onboard shore connection switchboard circuit breaker

S3 Onboard receiving switchboard connection point circuit breaker (synchronizing switch)
3 Onboard receiving switchboard

4 Onboard shore connection switchboard

Figure 1 — Power connection single line diagram

4.2 Data communication diagram

Figure 2 shows the general diagram of the data communication system used in this standard.

A SHORE HIP m =
(Shore ID#) | (Ship ID#)
(Shore version #) I (Ship version #)

- -

- -

< | <
z = HMI T Rx HMI = z
5 g Rx : Tx E 5
z T With fault detection [ e
Py — P4
74 1 74
L i}
[ =
= — Eiber, 62,5/125 ym =
w o Fiber, 62,5/120 ym o
BO: iflh I 1 pair required g
I — redundant pairs recommended
3 |

- PLC STATUS l PLC
[/ kWh?, IP Addr: STATUS IP Addr:
" Mir : s1,sE1 | _ :
I U 192.168.68.103 S2 SE2. S3 192.168.68.102

S I S

Fiber optic connector (IEC/ISO/IEEE 80005-1:2012, 7.3.4)

Typically CAT6 UTP Ethernet cabling (limited to 100 m per ANSI/TIA-568-C.2)

NOTE Assign HMI IP addresses on ship less than 192.168.68.102, on shore greater than 192.168.68.103

IEC
Figure 2 — Data communication general diagram
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4.3 Physical layer

The connection of the communication control unit onshore to offshore is a point to point
connection, see 7.3.4., A.2.7 of IEC/ISO/IEEE 80005-1:2012, except as noted in A.4.1 for
cruise ships.

4.4 Protocol and IP-address

The ModbusTCP/IP protocol is specified for the communication between shore and ship.

The shore side polls the ship side with every cycle of the communication module (as fast as
possible) with a single Modbus data packet request of 125 registers. The content of the data
packet is specified in Clause 6.

The ship side also polls the shore side with every cycle of the communication module (as fast
as possible) with a single Modbus data packet request of 125 registers. The content of the
data packet is specified in Clause 5.

Both the shore side and the ship side will make the requests with a single Holding Register
Block Read utilizing Modbus function code 0x03 with the Modbus Unit ID.

It is required that both shore side and ship side have a dedicated and reserved data block to
make available information for the other side. This data block starts at the absolute register
address 0 and is 125 registers long. Data blocks registers configuration shall be as described
in Clauses 5 and 6 and Annex A and Annex B.

It is required that both shore side and ship side have a fixed IP address and port number for
the communication via ModbusTCP/IP. In order to avoid any IP address conflict, the
communication between shore side and ship side shall be on a dedicated network (other IP
devices are not allowed). IP addresses and port numbers are specified as follows:

e |P-Address shore side: 192.168.66.103
e Subnet mask: 255.255.255.0
e Port number shore side: 502

e |P-Address ship side: 192.168.66.102
e Subnet mask: 255.255.255.0
e Port number ship side: 502

5 Interface shore

5.1 Shore: version number

The compatibility of the shore side may be checked on the basis of the version number high
register, see Table 1.

Table 1 — Checking of compatibility of the shore side

Register Bit Description

0 0-7 Shore Version Number LB

Shore Version Number LB identifies the interface version related to this standard (edition
number of the standard), with data quantity and addresses of the data packet for which
the running software was designed.

0 8-15 Shore Version Number HB

Shore Version Number HB identifies the version number of the manufacturer-specific
shore side software.
_ Documents
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NOTE E.g. for edition number of the standard: 10 = 80005-2 ed. 1 and 20 = 80005-2 ed. 2 and 30 = 80005-2
ed. 3.

5.2 Shore communication fault detection register

The communication validity shall be confirmed by the periodic change of the value of this
register, additionally of existing diagnostic of communication functions, see Table 2.

Table 2 — Detection of communication fault

Register Bit Description

1 n Shore communication fault detection register

The value of Shore communication fault detection register is incremented every second.

5.3 Shore operation modes
5.3.1 Basic operation modes

The basic operation modes indicate in which procedure and state the shore side is actually
working. Only one mode out of the basic modes may be active at the same time, see Table 3.

Table 3 — Basic operation modes

Register Bit Description

2 0 Shore Mode Start Up

Shore system is in start up procedure. Ship may start shore side. For details see Clause 7.

2 1 Shore Mode Running

Shore has closed all circuit breakers and opened all earthing switches. System is
powered, synchronized and is ready to transfer load.

2 2 Shore Mode Stop
This includes ESD-1 signal, see IEC/ISO/IEEE 80005-1.

Shore is in Stop procedure. For details see Clause 8.

At the end of Shore Mode Stop system changes to Shore Mode Standby.

2 3 Shore Mode Emergency Stop
This includes ESD-2 signal, see IEC/ISO/IEEE 80005-1.

Shore is in emergency stop. The following actions are automatically executed:
* The pilot loop is opened immediately.
* The circuit breaker S1 is opened immediately

After opening of the circuit breaker S1 the earthing switch SE1 may be closed, see 4.9 of
IEC/ISO/IEEE 80005-1:2012.

A reset of the system is required.

The Shore Mode Emergency Stop is set if one of the following conditions is fulfilled:

* Emergency stop button onshore is pressed

* One alarm on shore is set

* Emergency stop button onboard is pressed

* One alarm on ship is set

* Communication fault detection register error is detected and bypass key onshore is not
in “on” position and shore is not in Shore Mode Running.

Pilot loop is opened immediately and shore is in Shore Mode Emergency Stop

The Shore Mode Emergency Stop is reset after the activating condition is eliminated, CB

S1 is open, SE1 is closed and the system is acknowledged. After this acknowledgement

the system changes to Shore Mode Standby.
N "
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Register Bit Description

2 4 Shore Mode Standby

Shore is in standby, only system warnings, alarms and status information are monitored. If
no warning is active and the switches are in initial position (CB S1 open, SE1 closed) the
system is ready for start up.

5.3.2 Optional operation mode cable test

The optional operation mode cable test indicates that the shore connection system is in the
procedure to perform a cable test, see Table 4. (Shore will power the cable with nominal
voltage but reduced power.)

Table 4 — Optional operation mode cable test

Register Bit Description

2 8 Shore Mode Optional Cable Test

Shore system is actually in the procedure for cable test. Mode is set as feedback signal
for ship command Ship Co Test Cable (see 6.7). Mode is reset after performed cable test
and required switching operations. For details see 7.2.5.

5.3.3 Operation modes synchronization

The synchronization operation mode indicates for which type of synchronization the shore
side is prepared according to the choice of the ship (see 7.2.3. and 7.2.6, and IEC/ISO/IEEE
80005-1:2012), see Table 5. Only one mode out of the synchronization modes may be active
at the same time.

Table 5 — Operation modes synchronization

Register Bit Description

3 0 Shore Mode Synchronization A1

The operation mode is set with the choice of the synchronize mode (see 7.2.3): the ship
side synchronizes to the shore side and resets at the end of the start up procedure.

For details see Clause 7 (see 7.2.6.2).

3 1 Shore Mode Synchronization A2

The operation mode is set with the choice of the synchronize mode (see 7.2.3): the
shore side synchronizes to the ship side controlled from the ship and resets at the end of
the start up procedure.

For details see Clause 7 (see 7.2.6.3).

3 2 Shore Mode Synchronization A3

The operation mode is set with the choice of the synchronize mode (see 7.2.3): the
shore side synchronizes to the ship side and resets at the end of the start up procedure.

For details see Clause 7 (see 7.2.6.4).

5.3.4  Operation mode fault

The special fault mode indicates an overcurrent situation to the ship under different conditions,
see Table 6.
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Table 6 — Operation mode fault

Register Bit Description

3 8 Shore Mode Clear Fault

In case of an overcurrent the clear fault mode is active, if all ship generators are off (see
6.8.4). If the overcurrent is present longer than application requested the shore side trips
(Shore Mode Emergency Stop).

3 9 Shore Mode No Clear Fault

In case of an overcurrent the no clear fault mode is active, if at least one ship generator
is connected to the ships grid (see 6.8.4). Ship shall reduce power. If the overcurrent
remains the shore side trips (Shore Mode Emergency Stop).

5.4 Alarms

The alarms indicate a critical condition onshore, which trips the shore and ship system, see
Table 7. The ship side identifies and displays the information to the operator. The alarm is set
if a basic subsystem (transformer, protection relay or converter) gives an alarm signal. Alarms
are deactivated as soon as the monitored system returns to normal operating conditions and,
if required, additionally acknowledgement on the subsystem. Additional special alarms may be
indicated in the Shore Summary Alarm (see 5.8.1), but these alarms are not specified in detail
within this data block. The ship side will trip after receiving of an alarm (via pilot loop and this
interface). If the fault or the alarm is active, the bit is set to 1.

Table 7 — Shore alarms

Register Bit Description

0 Shore Alarm Converter High Temperature

1 Shore Alarm Converter Leakage

Shore Alarm Converter Liquid Conductivity

Shore Alarm Transformer High Temperature

Shore Alarm Transformer Leakage

Shore Alarm Circuit Breaker Protection

Shore Alarm Cable Length

Shore Alarm Cable Mechanical Tension

Shore Alarm ESD2
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Shore Alarm shore circuit-breaker protection overcurrent
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Shore Alarm shore circuit-breaker protection overvoltage

Shore Alarm shore circuit-breaker protection undervoltage

Shore Alarm shore circuit-breaker protection reverse power

Shore Alarm Neutral Earthing Resistor Integrity
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Shore Alarm shore circuit-breaker protection connectors

5.5 Warning

The warnings indicate a critical condition onshore, which will not trip the shore or ship system,
see Table 8. If a warning is active in standby mode it is not possible to initialize the start up
procedure. The ship side identifies and displays the information to the operator. The warning
is set, if a subsystem (transformer, UPS-battery or converter) gives a warning signal.
Warnings are deactivated as soon as the monitored system returns to normal operating
conditions. Additional warnings may be indicated in the Shore Summary Warning (see 5.8.1),
but these warnings are not specified in detail within this data block. If the fault or the warning

is active, the bit is set to 1. Documents
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Table 8 — Shore warnings

Register Bit Description

0 Shore Warning Protection System Battery Charging Failure

1 Shore Warning Converter High Temperature

Shore Warning Converter Liquid Conductivity

Shore Warning Transformer High Temperature

Shore Warning Cable Length

Shore Warning Cable Mechanical Tension

Shore Warning ESD1
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5.6 Status of switches

The information block status of switches shows the state of all involved circuit breakers,
earthing and auxiliary switches, see Table 9. If not open and not closed, then switch is
considered in intermediate position.

Table 9 — Shore status of switches

Register Bit Description
9 0 CB S1 Open

1 CB S1 Closed

Earth Switch SE1 Open

Earth Switch SE1 Closed

9
9
9
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Shore Emergency Stop Button

The signal indicates that at least one emergency stop button is pressed. As long as the
emergency stop button is not released the system cannot be acknowledged.

5.7 Optional commands

Shore commands are used to send requests to the ship side (see 7.2.5.1), see Table 10. A
signal change 0—1 is required for every command at the specified step. The command signal
shall be maintained until the feedback signal is received.

Table 10 — Shore commands

Register Bit Description

10 12 Reserved for optional Shore Co Switch To Test Position

Shore indicates the ship to switch to the test position for cable test. Test position means
open circuit breaker S3 and earthing switch SE2 and circuit breaker S2 in isolated position.
The command will be set after a cable test was requested by the ship (see 6.7). Feedback
signal from ship is Ship Switched To Test Position (see 6.8.2.4).

5.8 Status and diagnostic
5.8.1 General status and diagnostic

Shore general status and diagnostic data block includes summary signals and overall signals
for the complete system, see Table 11.
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