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INTERNATIONAL ELECTROTECHNICAL COMMISSION

UTILITY CONNECTIONS IN PORT -

Part 2: High and low voltage shore connection systems —

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatioen/comprisi
all national electrotechnical committees (IEC National Committees). The object of IEE\is to promg
international co-operation on all questions concerning standardization in the electrical and(electronic fields.
this end and in addition to other activities, IEC publishes International Standards, TecChni€al Specificatio
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter\referred to as ‘I

ng
te
To
S,
EC

Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interest

d

in the subject dealt with may participate in this preparatory work. International, governmental and ngn-

governmental organizations liaising with the IEC also participate in this preparation:

IEEE Standards documents are developed within IEEE Societies and Standaftds,Coordinating Committees of

e

IEEE Standards Association (IEEE-SA) Standards Board. |IEEE developSvits” standards through a consendus

development process, which brings together volunteers representing varied viewpoints and interests to achi

e

the final product. Volunteers are not necessarily members of IEEE apd\serve without compensation. While IEEE
administers the process and establishes rules to promote fairness in'‘thé consensus development process, I[EEE

does not independently evaluate, test, or verify the accuracy of any of the information contained in its standa
Use of IEEE Standards documents is wholly voluntary. IEEE,documents are made available for use subject
important notices and legal disclaimers (see http://standards.ieee.org/IPR/disclaimers.html for mq
information).

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

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

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

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

IEC and IEEE\do not provide any attestation of conformity. Independent certification bodies provide conform
assessmentiservices and, in some areas, access to IEC marks of conformity. IEC and IEEE are not responsit
for any‘services carried out by independent certification bodies.

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

s.
to
re

of
FC
es

Ily
FE

EC
he
in

ns
al
al

ity
le

Novliability shall attach to IEC or IEEE or their directors, employees, servants or agents including individ

al

experts and members of technical committees and IEC National Committees, or volunteers of I[EEE Societi

es

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 indire

ct,

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.

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

Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use
material covered by patent rights. By publication of this standard, no position is taken with respect to t

is

of
he

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
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable

in
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 Petrole

um

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:

ERlG F= " o
L =A™ NCPUTT UTTH vVUlITTy

18/1490/FDIS 18/1495/RVD

Fdill information on the voting for the approval of this standard can be found in thereport
vqting indicated in the above table.

International standards are drafted in accordance with the rules given-in the 1SO/I
Directives, Part 2.

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

Allist of all parts in the IEC 80005 series, published under theygeneral title Utility connectiops

in|port, can be found on the IEC website.

The IEC Technical Committee, the 1ISO Subcommittee and the IEEE Technical Commit
hgve decided that the contents of this publication,wil) remain unchanged until the stability d

infdicated on the IEC website under "http://webstare.iec.ch" in the data related to the speci

puyblication. At this date, the publication will be

* | reconfirmed,

e | withdrawn,

* | replaced by a revised edition, or
* | amended.

N

gC

Ao

C

that it contains-‘colours which are considered to be useful for the corre
ynderstanding/of-its contents. Users should therefore print this document using
g¢olour printer.

MPORTANT - The ‘colour inside' logo on the cover page of this publication indicatiE

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
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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

Scope

This part of IEC/IEEE 80005 describes the data interfaces of shore and ships as well as ‘'st¢p

by
nqg
ad
sh

A

This standard does not specify communication for emergency functions as described |i

1=

2

The following documents, in whole or in part, are normatively referenced in this document and

arn
ur
ar

1=
C

Fq
as

C(
h4

3.
(o

N

step procedures for low and high voltage shore connection systems communication f
n-emergency functions, where required. This standard specifies the interface description
dresses and data type. This standard also specifies communication requirements on crui
ips, in Annex A.

pplication of this standard relates to annexes of IEC/ISO/IEEE 80005-A4..

C/ISO/IEEE 80005-1.

Normative references

e indispensable for its application. For dated references, only the edition cited applies. F
dated references, the latest edition of:\ the referenced document (including a
hendments) applies.

C/ISO/IEEE 80005-1:2012, Utility. connections in port — Part 1: High Voltage Sho
pnnection (HVSC) Systems — General'requirements

Terms, definitions and abbreviations

r the purposes of this document, the terms and definitions given in IEC/ISO/IEEE 80005
well as the following apply:

pmmunication for emergency function
rd wired signhals that trip the feeding circuit breakers (ship side and shore side)

P
pmmunication for non-emergency function

or
S,
b€

or
1y

e

—_

da

tavavehanaao hatwaoaan chara and thao chin far infoarmatinnal niirnncgac
ta—exErah g0 etWeeH—SsHere—aha—tHe-SrHp—+e—hteHhatohea S6S

LAl o4

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

3.
re

3
gister

16 bit location for storing data

3.4

High Byte

HB

high byte of a register, the leftmost eight bits

he
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3.5

Low Byte

LB

low byte of a register, the rightmost eight bits

3.6
big endian format

Hi

3.2

gh Byte is stored firstly in the memory, Low Byte in a subsequent position

Mpst Significant Bit
MSB
leftmost bit

ri

~T W

3.

alparm

ad

3.
w
ar
ar

m

3.
Least Significant Bit
L

pass key

N2

N3

B
htmost bit

yed selector switch that allows data communication to be switched on or off

0

tivation of an event that shows a critical state

11
Arning

d presented for precautionary reasons to make personnel aware of changed conditio
nich are not immediately hazardous;»but may become so, if no forward-looking decision
pde or action is taken

D
mmand

5D-1
hergency shutdown initiated when the ship moves past the warning range of allowab

3.

ESD-2

14

nouncing a situation or condition requiring attention but no-immediate attention or acti¢n

btion forward, aft or outward from the dock, and which initiates an LNG ship — ESD signal
from shore-to ship

NS
S

le

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

4,

General

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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L 4l e i
IEC
Key
1 Shore side transformer
S1 Shore side circuit breaker
SH1 Shore side earthing switch, for HVSC only
2 Cable connection with plugs (single or parallel cables)
SH2 Onboard shore connection switchboard earthing switch, for HVYSC 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
42 Data communication diagram

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

[ SHORE SHIP ]
(Shore ID#) I (Ship ID#)
(Shore version #) I (Ship version #)

— —

< | <
z = HMI Ty - - Rx HMI =
5 % RX A:\ ) | Tx %
b4 e With fault detection o
P 1 —
o
i}
g > | -
- — — X Fiber, 62,5/125 ym
w — b \SWITCH Fiber, 62,5/120 ym .
x :'~~= _ S tigmai] I 1 pair required ____{,.-
T T redundant pairs recommended
: S e

P PLC STATUS l PLC
, KTh IP Addr: st 61 | sTATuUs | IPAddr:

I Mg 192.168.68.103 S2 SE2 S3 | 192.168.68.102
J |

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

,7‘ 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

Figure 2 — Data communication general diagram
4.3 Physical layer

IEC

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.
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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

e

data packet is specified in Clause 5.

B

It
m

ad

in

It
th

5

5.

The compatibility @f the shore side may be checked on the basis of the version number high

ref

is required that both shore side and ship side have a dedicated and reserved data block

Clauses 5 and 6 and Annex A and Annex B.

IP-Address shore side: 192.168.66.103
Subnet mask: 255.255.255.0
Port number shore side: 502

IP-Address ship side: 192.168:66.102
Subnet mask: 255.255.255.0
Port number ship side: 502

Interface shore

1 Shore: version number

gister, see Table 1.

Table 1 — Checking of compatibility of the shore side

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

bth 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.

to

bke available information for the other side. This data block starts at the-absolute register
dress 0 and is 125 registers long. Data blocks registers configuration~shall be as describg¢d

P

Register Bit Description

0-7 Shore Version Number LB

number of the standard), with data quantity and addresses of the data packet for which
the running software was designed.

Shore Version Number LB identifies the interface version related to this standard (edition

0 8-15 Shore Version Number HB

Shore Version Number HB identifies the version number of the manufacturer-specific
shore side software.

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.
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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

Shore communication fault detection register

Imie vdiue O Sriore cornrridriricatiorn raurt- aetectiorn register s imncrermented every secorlid.

.8 Shore operation modes
8.1 Basic operation modes

5
5
The basic operation modes indicate in which procedure and state the shore side is actua
working. Only one mode out of the basic modes may be active at the same time, see Table 3.

Table 3 — Basic operation modes

y

Register

Bit

Description

DD

Shore Mode Start Up

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

DD

Shore Mode Running

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

DD

Shore Mode Stop
This includes ESD-1 signal,{see IEC/ISO/IEEE 80005-1.
Shore is in Stop proceddre. For details see Clause 8.

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

DD

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.
s~ 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
S1is open, SE1 is closed and the system is acknowledged. After this acknowledgement
the system changes to Shore Mode Standby.

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.
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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

Shore Mode ﬂ'nfinnnl Cabhle 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 tegqt
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
sifle is prepared according to the choice of the ship (see 7.2.3. and /#2.6, and IEC/ISO/IERE
8(0005-1:2012), see Table 5. Only one mode out of the synchronization modes may be actiye

at{the same time.

Table 5 — Operation modes synchronization

Register

Bit

Description

[#%]

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).

[#%]

Shore Mode Synchronization A2

The operation mode isiset 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).

[#%]

Shore Mede Synchronization A3

The opefration mode is set with the choice of the synchronize mode (see 7.2.3): the
shoreside 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).

5.5.4 Operation mode fault

The spegial fault mode indicates an overcurrent situation to the ship under different conditiops,
sge<lable 6.
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).
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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

N
o

Shore Alarm Converter High Temperature

N
N

Shore Alarm Converter Leakage

(6]

Shore Alarm Converter Liquid Conductivity é

N

Shore Alarm Transformer High Temperature

(6]

Shore Alarm Transformer Leakage

N

Shore Alarm Circuit Breaker Protection

Shore Alarm Cable Length ¢

(6]

Shore Alarm Cable Mechanical Tension

N

Shore Alarm ESD2

n
oO|l|N|oOjla|(M~|W|DN

Shore Alarm shore circuit-breaker protéction overcurrent

N

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

[o> 1l Iie)> 1 B o) 1 B o> 1l o) 1 B o)

a| |l |N

Shore Alarm shore circlit-breaker protection connectors

5.6 Warning y

The warnings indicate.a critical condition onshore, which will not trip the shore or ship syste
sge Table 8. If a warning is active in standby mode it is not possible to initialize the start
procedure. The ship’/side identifies and displays the information to the operator. The warni
is| set, if a subsystem (transformer, UPS-battery or converter) gives a warning sign
Warnings are“deactivated as soon as the monitored system returns to normal operati
cqnditionsT"Additional-warnings may be indicated in the Shore Summary Warning (see 5.8.
byt theseswarnings are not specified in detail within this data block. If the fault or the warni
is|active, the bit is set to 1.

QTTQ QT

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

N[N NN NN~
o|la|ls|lw|N
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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

DIt

DeEscription

[{o}

CB S1 Open

[{o}

CB S1 Closed

(o]

Earth Switch SE1 Open

(o}

Earth Switch SE1 Closed

(o]

| w N

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./ Optional commands

Slhore 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

Ifegister

Bit

Description

10

12

Reserved for optional Shore €o Switch To Test Position

Shore indicates the ship’to switch to the test position for cable test. Test position means
open circuit breaker S8“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

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

General-status and diagnostic

S

Table 11 — Shore general status and diagnostic

egister

Bit

Description

12

Shore No Fault

If the system is free of every alarm and warning this signal is set. With appearance of an
alarm or warning the signal is reset.

12

Shore Fault

Shore Fault is the inverted signal of Shore No Fault for safety reasons. Shore Fault is the
summary signal for Shore Summary Alarm and Shore Summary Warning from shore side.

12

Shore Summary Alarm

The signal is a summary signal for all alarms (see 5.4) and in addition for further additional
system alarms, which are not listed in the alarm data block. The Shore Summary Alarm is
reset as soon as the system is free of every alarm. Ship and Shore side will automatically
perform an emergency stop.
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12 3 Shore No Summary Alarm
Shore No Summary Alarm is the inverted signal of Shore Summary Alarm for safety reasons.

12 4 Shore Summary Warning
The signal is a summary signal for all warnings (see 5.5) and in addition for further
additional system warnings, which are not listed in the warning data block. The Shore
Summary Warning is reset as soon as the system is free of every warning.

12 5 Shore Warning: Reduce Power
The shore side identifies the requirement to reduce the power (for example overcurrent).
Shore indicates this requirement to ship and ship shall reduce power consumption. Signal is
reset as soon as the power consumption is in permitted range.

12 6 Shore Different Interface Version
This signal is set, if shore identifies different version numbers (Shore Version Number LB
and Ship Version Number LB) for the interface version between shore and ship, (s€e‘5.1 and
6.1).

12 7 Shore Interface Version Is Compatible
This signal is set, if the installed software on shore is able to handle the detected interface
Version (Ship Version Number LB) of the ship. The signal is only set.ifya different interface
version between shore and ship is detected and ship has a lowepyversion number than shorg
side.

5.8.2 Special start up status and diagnostic
5.8.2.1 General

These data blocks include feedback signals for ship~commands and indicate the current shofe
procedure step (see 7.2).

5.8.2.2

The following data block includes signals\for the subprocedure choice droop values (see 7.2.2

Status and diagnostic / droop values

and Table 12).

Table 12 — Shore status and diagnostic/ droop values

Register Bit Description

14 0 Shore Droop Values Possible
The'sighal indicates that shore is able to adapt droop values.

14 2 Shore Droop Values Valid
The signal is set as soon as the droop values in the data block are valid (see 5.10 and
7.2.2). The signal shall be reset with the following signals from ship: Ship Droop Values
Accepted, Ship Droop Values Not Accepted or Ship Droop Values Skip.

14 6 Shore Droop Values Done
Shore Droop Values Done indicates the end of the subprocedure choice droop values. The
clapnalldcracat ot th ad f i ctaort n o e

tgratte— tat-the-end-ofthe—startupp+ eHHe-
5.8.2.3 Status and diagnostic / choice power and synchronization

The following data block includes signals for the subprocedure choice power and synchronize
mode (see 7.2.3 and Table 13).
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Table 13 — Shore status and diagnostic/ choice power and synchronization

Register Bit Description
15 1 Shore Power Choice Possible
Shore sets the signal after ship has done the choice of the power (see 7.2.3). The signal is
reset with the end of the start up mode.
15 2 Shore Power Choice Not Possible
Shore sets the signal after ship has done a not valid power choice (see 7.2.3). The signal is
reset with the end of the start up mode (Stop command from ship) or with a valid power
I chofce S€C Gg)
15 3 Shore Synchronizing Mode Possible
Shore sets the signal after ship has done a valid choice of the synchronize mode (see
7.2.3). The signal is reset with the end of the start up mode or with a new invalid'choice of
the synchronize mode (see 6.7).
15 4 Shore Synchronizing Mode Not Possible
Shore sets the signal after ship has done a not valid choice of the synehronize mode (see
7.2.3). The signal is reset with the end of the start up mode (Stop cammand from ship) or
with a new valid choice of the synchronize mode (see 6.7).
5.8.2.4 Status and diagnostic / start of power
The following data block includes signals for the subprocedure Start of Power (see 7.2.4 and
Table 14).
Table 14 — Shore status and diagnhostic/ start of power
Register Bit Description
16 0 Shore Ready For Start
Shore sets the signal after ship has done the choice of power and synchronize mode (see
7.2.3). The signal is reset with the end of the start up mode.
16 1 Shore Power Is Starting
If the power choice\is done and the shore system is ready for start, the ship may initialize thg
start of the poweér, The signal Shore Power Is Starting is set as feedback signal for ship
command Ship_Co Start Shore Power (see 6.7). The signal is reset with the end of the start
up procedurey'Shore opens the earthing switch SE1.
5.8.2.5 Status and diagnostic / optional cable test

This data bleck includes signals for ship indicating in which work step the shore is actua
agtive within‘the cable test procedure (see 7.2.5 and Table 15).

Table 15 — Shore status and diagnostic/ optional cable test

Register Bit Description

17 0 Shore Cable Test Possible
Shore signal indicate that shore is able to execute the cable test

17 1 Shore Cable Test Ready
Precondition is that choice of power and synchronize mode was performed successfully (see
7.2.3). Furthermore the start of power subprocedure (see 7.2.4) is finished and the Ship
Permission To Close Shore CB was received. The Shore Cable Test Ready is set from shore
to indicate the ship to choose Ship Co Test Cable or Ship Co No Cable Test (see 6.7). The
signal is reset with the end of the cable test procedure.

17 2 Shore Cable Test Running
The signal is active while the cable test is running.
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17 3 Shore Cable Test Ok
At the end of the cable test the signal is set, if the test was successful.
The signal is reset with the end of the start up procedure.
17 4 Shore Cable Test Not Ok
At the end of the cable test the signal is set, if the test was not successful.
The signal is reset with the end of the start up procedure (Stop command from ship).
17 5 Shore Cable Test End
If the test was performed or waived and all required switching operations are done the signal
is set. The signal is reset with the end of the start up procedure.
5.8.2.6 Status and diagnostic / synchronization
This data block includes signals for the subprocedure Synchronization (s€e\ 7.2.6 and
Table 16). ,
Table 16 — Shore status and diagnostic/ synchronization
Register | Bit Description Z,
18 0 Shore Permission To Close Ship CB
Only in case that synchronize mode A3 was chosen the 'signal is set as feedback signal for
the work step information Ship Ready To Close CB/S38-(see 6.8.2.5). With the sending of thi$
signal shore requests ship to close CB S3. The signal is reset with the end of the start up
procedure. For details see also 7.2.6.2.
18 1 Shore Synchronizing Is Active N
The signal is set while the synchronizationvof the shore is active.
18 2 Shore Cable Is Powered
In case that synchronize mode A2 or A1 was chosen the signal Shore Cable Is Powered is
set after the cable test was performed successfully or waived and the circuit breaker CB S1
is closed. Voltage and frequency are ramped up to_.nominal values. The signal is reset with
the end of the start up procedure. For details see also 7.2.6.3 and 7.2.6.4.
18 3 Shore Ready For Adjustment
The signal is set in_case synchronize mode A2 was chosen and shore is ready to ramp up
and down voltage and frequency. The signal is reset with the start of the start up procedure
(see 7.2.6.3)0r with end of the running mode. The signal is available in shore mode running,
if shore canjprovide this feature.
18 5 Shoré Synchronized And CB S1 Closed
,(fﬂy in case that synchronize mode A3 was chosen this signal is set when CB S1 on shore
is)closed. The signal shall be set for a minimum of 5 s.
5.8.3 Stop power status and diagnostic

TiI\e following data block includes signals for the Procedure Stop (see Clause 8 and Table 17).

Table 17 — Shore stop power status and diagnostic

Register

Bit

Description

18

Shore Power Will Stop

The signal is set as feedback signal for ship command Ship Co Stop Shore Power (see 6.7).
The signal is reset with the end of the stop procedure. For details see also Clause 8.

5.9 Start up information

This data block, Table 18, includes the characteristic values from shore, which are required
for the start up procedure (see 7.2.3).
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Table 18 — Shore start up information

Register Bit Description

20 n Shore Rated Short Circuit Current Capacity

Information from the shore which short circuit current will be provided. Data format is
unsigned integer interpret with one position after decimal point, unit is kA.

21 n Shore Max. Rated Power Possible

Information from the shore which power will be provided. Data format is unsigned integer
interpret with one position after decimal point, unit is MVA.

Requested powe (9] SHIp sha be1ess o equa tothis POWET.

Shore Peak Power Limit

D)
N
S

Information from the shore where the peak power limit is set (peak demand level). Data
format is unsigned integer interpret with one position after decimal point, unit is (MVA.

DD

0 Shore Voltage 400 V Possible

-

DD

Shore Voltage 440 V Possible

DD

Shore Voltage 690 V Possible

DD

Shore Voltage 6,6 kV Possible

DD

Shore Voltage 11 kV Possible

Spare reserved for application of non standard voltage 6KV

DD

Spare reserved for application of non standard voltage )10 kV

DD

-15 | Spares reserved for application of other non standard voltages

oO|N|oOO ||~V IDN

DD

Shore Frequency 50 Hz Possible

N

DD

Shore Frequency 60 Hz Possible

DD
Al AP OWO[O[WWW|W]|W|W

DD

8 Shore Synchronization Mode A1 possible
Ship side may synchronize.

D)
N
©

Shore Synchronization Mode A2 possible
Ship'may synchronize by sending control signals up and down for voltage / frequency to
shore.

DD
[y

10 Shore Synchronizatiom\Wode A3 possible

Shore may synchronize.

NOTE e.g. for short circuit current'and rated power: 100 = 10,0 kA and 10 = 1,0 MVA.

5.10 Droop values

TIis data bloek -includes information from a static frequency converter about adapt¢d
frequency andivoltage droop, see Table 19. For details see 7.2.2.

=

Table 19 — Shore droop values

Register Bit Description

26 n Shore Frequency Droop

Information for ship where frequency is adjusted in the static frequency converter. Data
format is unsigned integer interpret with one position after decimal point, unit is %. For
further details see also Clause 7.

27 n Shore Voltage Droop

Information for ship where voltage is adjusted in the static frequency converter. Data format
is unsigned integer interpret with one position after decimal point, unit is %. For further
details see also Clause 7.

NOTE e.g. for droop: 100 = 10,0 % droop, 50 = 5,0 % droop.
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5.11 Energy meter values
The ship may log the power consumption with the energy meter values, see Table 20. The
start value is logged at closing of CB S1 and the stop value is logged at opening of CB S1. In

the case the power delivery from shore was interrupted (repeated opening and closing of CB
S1) the ship side shall consider the sum of the different start and stop values.

Table 20 — Shore energy meter values

Register Bit Description

28 n Energy Meter Start Value

For ships logging of the power consumption. Data format is double unsigned integer, unit is
kWh. For data format details see 9.2. By closing of the circuit breaker CB S1 the actual
energy meter value is logged in the energy meter start value.

Ny fr occ -
©
3>

30 n Energy Meter Stop Value
For ships logging of the power consumption. Data format is double unSigred integer, unit is
kWh. For data format details see 9.2. By opening of the circuit breaker CB S1 the actual
energy meter value is logged in the energy meter stop value.

J1 n

5.12 Start up data

The shore start up data is available for logging and identifying the harbor, see Table 21.

Table 21 — Shore start up data

Register Bit Description

[#%]

2 n Shore Identification

: For ships logging. Data format-is string with a maximum text length of 64 characters. For
g3 n data format details see 9.3\

6| Interface ship

6. Version number

The compatibility-af the ship side may be checked on the basis of the version number high
register, see Table’22.

Table 22 — Checking of compatibility of the ship side

Register Bit Description

[0 0-7 Ship Version Number | B

Ship 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 Ship Version Number HB

Ship Version Number HB identifies the version of the manufacturer-specific ship side
software.

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.
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6.2

Ship communication fault detection register

The communication validity may be checked by the periodically change of the value of this
register, additionally of existing diagnostic of communication functions, see Table 23.

Table 23 — Detection of communication fault

Register

Bit

Description

1

Ship communication fault detection register

e vdaiue OF STifp corrrriarircation radit- aetectiorn register Is 1mcreimenied every seCorid.

B.1

.3 Operation modes
Basic operation modes

6
6
The basic operation modes indicate in which procedure and state the ship side is actua
w

y

brking, see Table 24. Only one mode out of the basic modes may be active at.the same time.

Table 24 — Ship basic operation modes

Register Bit Description
2 0 Ship Mode Start Up
Ship system is in start up procedure. Ship may start shore side. For details see Clause 7.
2 1 Ship Mode Running
Ship has closed all circuit breakers and opéened all earthing switches. System is powered
from shore side.
2 2 Ship Mode Stop
Ship is in Stop procedure. Fordetails see Clause 8.
At the end of Ship Mode Stop system changes to Ship Mode Standby.
To prevent black-out at least one onboard generator should be running and synchronized to
the ships grid priorte go to Ship Mode Stop.
2 3 Ship Mode Emekgency Stop
Ship is inemergency stop. The following actions are automatically executed
* The pilot’loop is opened immediately.
* The circuit breakers S2 and S3 are opened immediately
After opening of the circuit breaker S2 the earthing switch SE2 may be closed, see 4.9 of
IEC/ISO/IEEE 80005-1: 2012.
A reset of the system is required.
The Ship 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
o anrgnnr-y anln button onbhoard is 'nrﬂemz\ri
* One alarm on ship is set
e Communication fault detection register error is detected and bypass key on ship is not in
“on” position and Ship is not in Ship Mode Running.
Pilot loop is opened immediately and ship is in Ship Mode Emergency Stop.
The Ship Mode Emergency Stop is reset after the activating condition is eliminated, CB S2
and S3 are open, SE2 is closed and the system is acknowledged. After this
acknowledgement the system changes to Ship Mode Standby.
2 4 Ship Mode Standby

Ship is in standby, only system warnings and alarms are monitored. If no warning is active
and the switches are in initial position (CB S2 and S3 open, SE2 closed) the system is ready
for start up.
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6.3.2 Optional operation mode cable test
The operation mode cable test indicates that the ship system is in the procedure to perform a

cable test, see Table 25. The shore will power the cable with nominal voltage but reduced
power. The ship system is waiting for the result of the test from the shore side.

Table 25 — Ship optional operation mode cable test

Register Bit Description

2 8 th’n Maode Cable Test

The Ship Mode Cable Test is set (see 7.2.5) after receiving of the command Shore Co
Switch To Test Position from shore. The signal is reset with the signal Shore Cable Tést Eng
from shore.

6.3.3 Operation modes synchronization
The synchronization operation mode indicates for which type of synchrohization the ship sige

is|prepared according to its choice (see 7.2.3 and 7.2.6), see Table 26..0Only one mode out |of
the synchronization modes may be active at the same time.

Table 26 — Ship operation modes synchronization

Register Bit Description

oV
o

Ship 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 résets at the end of the start up procedure.

For details see Clause 7 (see 7.2.6:2).

3 1 Ship Mode Synchronization A2
The operation mode is set With the choice of the synchronize mode (see 7.2.3): the shore
side synchronizes to thesship side and resets at the end of the start up procedure.
For details see Clause.7 (see 7.2.6.3).

3 2 Ship Mode Synehronization A3

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

For details see Clause 7 (see 7.2.6.4).

Alarms

The alarms\indicate a critical condition onboard, which trips the ship system, see Table 2.
The alarm~is set if a basic subsystem (protection relay) gives an alarm signal. Alarn
disappear as soon as the alarm is gone and, if required, additionally acknowledgement on t
sybsystem. Additional alarms may be indicated in the “System Summary Alarm” (see 6.8.
receiving of an alarm (via pilot loop and this interface).

Table 27 — Ship alarms

Register Bit Description

5 5 Ship Alarm Circuit Breaker Protection
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6.5

Warning

The warnings indicate a critical condition onboard, which will not trip the shore system, see
Table 28. If a warning is active in standby mode it is not possible to initialize the start up
procedure. For the time being there are no warnings defined in the standard. Additional
warnings may be indicated in the Ship Summary Warning (see 6.8.1), but these warnings are
not specified in detail within this data block.

Table 28 — Ship warnings

Register

Bit

Description

0-15

Reserved for additional ship warnings

6.

The information block status of switches shows the state of all involved~circuit breaker

6  Status of switches

earthing and auxiliary switches, see Table 29. If not open and not clesed, then switch [is
cqnsidered in intermediate position (for example CB S2 and S3, SE2).
Table 29 — Ship status of switches
Register Bit Description
9 0 CB S2 Open
g 1 CB S2 Closed
9 2 Earth Switch SE2 Open
9 3 Earth Switch SE2 Closed
9 4 CB S3 Open
9 5 CB S3 Closed
9 8 Ship 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.
6./ Commands
Ship commands are Jused to send requests to the shore side (see Clause 7 and Table 30).|A
signal change 01 is required for every command at the specified step. The command signal

sh

all be set till.the feedback signal is received.
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Table 30 — Ship commands

Register Bit Description

10 0 Ship Co Switch To Start Up Mode
Ship indicates the shore side to begin with the start up procedure (Shore Mode Start Up).
Preconditions for this command are that shore is in Shore Mode Standby and ship is in Ship
Mode Standby, no warnings on shore side and ship side and status of switches in basic
position (CB S1, CB S2 and CB S3 open, SE1 and SE2 closed).
Feedback signal from shore is Shore Mode Start up (see 5.3.1)

G ‘I SI‘II[J CU StU[J SI‘IUIU PUVVUI

Ship indicates the shore side to begin the stop procedure (Shore Mode Stop).
Feedback signal from shore is Shore Power will Stop (see 5.8.3). Shore is operating in~Shorg
Mode Stop (see 5.3.1)

10 2 Ship Co Start Shore Power
Ship indicates the shore side to take necessary switching actions to be able to power up the
ship from shore. Shore opens the earthing switch SE1 after receiving of this start command
from ship. Ship opens the earthing switch SE2 after receiving of the feedback signal (see
7.2.4). Precondition is that shore indicates Shore Power Choice pdssible and Shore Ready
for Start.
Feedback signal from shore is Shore Power is starting (see/5.8.2.4)

10 3 Ship Co Test Cable
Ship indicates the shore side that a cable test is requested from ship.
Precondition for the command is that shore indicates Shore Cable Test Ready (see 5.8.2.4)
Feedback signal from shore is Shore Mode Cable Test (see 5.3.2)

10 4 Ship Co No Cable Test
Ship indicates the shore side that a cable test is not requested from ship.
Precondition for the command is that'shore indicates Shore Cable Test Ready (see 5.8.2.5)
Feedback signal from shore is(Shore Cable Test End (see 5.8.2.5)

10 5 Ship Co Synchronize A1
Ship indicates shore side thatit wants to synchronize itself.
Feedback signalsxare Shore Mode Synchronization A1 (see 5.3.3) and Shore Synchronizing
Mode Possible\(see 5.8.2.3).

10 6 Ship Co Synehronize A2
Ship indicates shore side that it wants to synchronize itself with the aid of the converter
onshore.
Feedback signals are Shore Mode Synchronization A2 (see 5.3.3) and Shore Synchronizing
Mode Possible or Shore Synchronizing Mode Not Possible (see 5.8.2.3).

10 7 Ship Co Synchronize A3
Ship indicates shore side that it wants to be synchronized from shore.
Feedback signals are Shore Mode Synchronization A3 (see 5.3.3) and Shore Synchronizing
Mode Possible or Shore Synchronizing Mode Not Possible (see 5.8.2.3).

0 8 ShipCo Vortage Agfustment up

This command is only active if Ship Mode Synchronization A2 is active and signal Shore
Ready For Adjustment is sent from shore (see 7.2.6.3) or in Shore Mode Running. Ship
indicates shore side that the voltage shall be increased. As long as the signal is received the
shore will ramp up the voltage. In case of a communication error the ramp up of the voltage
will stop.
Feedback: No signal

10 9 Ship Co Voltage Adjustment Down

This command is only active if Ship Mode Synchronization A2 is active and signal Shore
Ready For Adjustment is sent from shore (see 7.2.6.3) or in Shore Mode Running. Ship
indicates shore side that the voltage shall be decreased. As long as the signal is received
the shore will ramp down the voltage. In case of a communication error the ramp down of the
voltage will stop.

Feedback: No signal
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Register Bit Description

10 10 Ship Co Frequency Adjustment Up
This command is only active if Ship Mode Synchronization A2 is active and signal Shore
Ready For Adjustment is sent from shore (see 7.2.6.3) or in Shore Mode Running. Ship
indicates shore side that the frequency shall be increased. As long as the signal is received
the shore will ramp up the frequency. In case of a communication error the ramp up of the
frequency will stop.
Feedback: No signal

10 11 Ship Co Frequency Adjustment Down

This command is only active It Ship Mode Synchronization A2 1s active and signal Shore
Ready For Adjustment is sent from shore (see 7.2.6.3) or in Shore Mode Running. Ship
indicates shore side that the frequency shall be decreased. As long as the signal is received
the shore will ramp down the frequency. In case of a communication error the ramp ({down of
the frequency will stop.

Feedback: No signal

6.8 Status and diagnostic

6.8.1

Ship general status and diagnostic data block includes summary signals and overall signa
for the complete system, see Table 31.

General status and diagnostic

Table 31 — Ship general status and diagnostic

S

Register Bit Description

12 0 Ship No Fault
If the system is free of every alarmi\and warning the signal is set. With appearance of an
alarm or warning the signal is reset.

12 1 Ship Fault
Ship Fault is the inverted’signal of Ship No Fault for safety reasons. Ship Fault is the
summary signal for Ship*Summary Alarm and Ship Summary Warning from ship side.

12 2 Ship Summary Alarm
The signal is.a_ summary signal for all alarms (see 6.4) and in addition for further additional
system alarms, which are not listed in the alarm data block. The System Summary Alarm is
reset as,soon as the system is free of every alarm. Ship and shore side will automatically
perfofm an emergency stop.

12 3 Ship)No Summary Alarm
Ship No Summary Alarm is the inverted signal of Ship Summary Alarm for safety reasons.

12 4 Ship Summary Warning
The signal is a summary signal for all warnings (see 6.5) and in addition for further additiong|
system warnings, which are not listed in the warning data block. The Ship Summary Warning
is reset as soon as the system is free of every warning.

2 8 th'n Different Interface \fersion

This signal is set, if ship identifies different version numbers (Shore Version Number LB and
Ship Version Number LB) for the interface version between shore and ship (see 5.1 and 6.1).

12 7 Ship Interface Version Is Compatible
This signal is set, if the installed software on ship is able to handle the detected interface
Version (Shore Version Number LB) of the shore. The signal is only set if a different
interface version between ship and shore is detected and shore has a lower version number
than ship side.
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6.8.2 Start up status and diagnostic
6.8.2.1 General

This following data blocks include indications in which work step the ship is actually active
(see 7.2).

6.8.2.2 Status and diagnostic / droop values

The following data block includes signals for the subprocedure choice droop values (see 7.2.2
and—Tabte327:

Table 32 — Ship status and diagnostic/ droop values

Register Bit Description

14 1 Ship Droop Values Required
Ship indicates shore that droop adaptation is required.

14 2 Ship Droop Values Valid

The signal is set as soon as the droop values in the data block are’valid (see 6.10 and
7.2.2). The signal shall be reset with the reply from shore Store’Droop Values Valid.

14 3 Ship Droop Values Skip

By setting this signal shore will skip the subprocedure.for choice droop values (see 7.2.2).
The signal is reset with the end of the start up procedure.

14 4 Ship Droop Values Not Accepted

Ship indicates shore that the received droop‘values are not accepted and accordingly ship
will send new droop values, after which’shore will also send new values. The signal shall be
reset by sending the new values Ship . Droop Values Valid or by skipping of the droop values
Ship Droop Values Skip.

14 5 Ship Droop Values Accepted

Ship indicates shore that the 'sent . droop values are accepted. Ship and shore will end the
subprocedure for droop values. The signal is reset with the end of the start up procedure.

6.8.2.3 Status and diagnostic / start of power

The following data block(includes signals for the subprocedure Start of Power (see 7.2.4 and
Table 33).

Table 33 — Ship status and diagnostic/ start of power

F|legister Bit Description
16 0 Ship Ready For Start

Ship sets the signal after the choice of the power and synchronize mode (see 7.2.3) is done
and shore indicates Shore Ready For Start. The signal is reset with the end of the start up
mode

16 2 Ship Permission To Close Shore CB

The signal is set after shore indicates Shore Power Is Starting (see 5.8.2), as permission to
proceed with the start up procedure and allow switching operation of shore CB. Signal is
reset after receiving the signal Shore Ready For Cable Test. The Ship Permission To Close
Shore CB is logged onshore and valid for the rest of the start up procedure.

6.8.2.4 Optional status and diagnostic / cable test

The following data block includes signals for the shore indicating which work step is actually
active within the cable test procedure (see 7.2.5 and Table 34).
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Table 34 — Optional ship status and diagnostic/ cable test

Register Bit Description

17 6 Ship Switched To Cable Test Position

The signal is the feedback signal for the command Shore Co Switch To Cable Test Position
(see 5.7). This signal is active when CB S2 is in isolated position and SE2 is open.

6.8.2.5 Status and diagnostic / synchronization

Tiis data block includes signals for the subprocedure Synchronization (see 7.2.6 a||1d
Table 35).

Table 35 — Ship status and diagnostic/ synchronization

Register Bit Description

18 4 Ship Ready To Close CB S3

At the end of the cable test procedure with receiving the signal Shore Cable Test End ship
indicates shore that CB S3 may be closed, if the synchronize mode A3 was chosen. The
signal is reset with the end of the start up procedure.

18 5 Ship Synchronized And CB S3 Closed

The signal is set, if ship is performing the synchronizing (Ship Mode Synchronization A2 or
Ship Mode Synchronization A1) and CB S3 on ship\is,closed. The signal shall be set for a
minimum of 5 s.

6.8.3 Stop power status and diagnostic

The following data block includes signals for the Procedure Stop (see Clause 8 and Table 3§).

Table 36 — Ship stop power status and diagnostic

Ifegister Bit Description
18 9 Ship Shore PowerZero

The signal is\set in the stop procedure, when ship's own power system has taken over the
complete(load and no power from shore is required any more (see Clause 8). The signal is
reset at'the end of the stop procedure (shore in Shore Mode Standby).

6.8.4 Additional status and diagnostic

These special signals are required to identify the fault mode (see 5.3.4 and Table 37).

Table 37 — Ship additional status and diagnostic

Register | Bit Description

18 10 Ship Generators All Off

The signal is set when all generators on ship are off or not connected to the busbar.

18 11 Ship Generators Min One On

The signal is set when at least one generator on ship is on and connected to the busbar.

6.9 Start up information

This data block includes the characteristic values from ship, which are required for the start
up procedure (see 7.2.3 and Table 38).
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Table 38 — Ship start up information

Register Bit Description

20 n Ship Rated Short Circuit Current

Data format is unsigned integer interpret with one position after decimal point, unit is kA.

21 n Ship Power Requested

Information from the ship which power will be required. Data format is unsigned integer
interpret with one position after decimal point, unit is MVA.
Provided power from shore shall be higher or equal to this power.

3 0 Ship Voltage 400 V Requested

3 1 Ship Voltage 440 V Requested

23 2 Ship Voltage 690 V Requested

3 3 Ship Voltage 6,6 kV Requested

23 4 Ship Voltage 11 kV Requested

3 5 Spare reserved for application of non standard voltage 6 kV
3 6 Spare reserved for application of non standard voltage 10 kV
23 7-14 | Spares reserved for application of other non standard voltages
3 15 Shore Connection Transformer-onboard is used

24 0 Ship Frequency 50 Hz Requested

24 1 Ship Frequency 60 Hz Requested

NOTE e.g. for short circuit current and rated power: 100.= 10,0 kAJand 10 = 1,0 MVA.

6.10 Droop values

This data block includes information for.astatic frequency converter to adapt frequency and
vqltage droop, see Table 39. For details see 7.2.2.

Table 39 = Ship droop values

Register | Bit Description

26 n Ships Frequency Droop

Information for shore static frequency converter to adapt frequency droop for easier
synchronization. Data format is unsigned integer interpret with one position after decimal
poift,unit is %. For further details see also Clause 7.

D)
B
S

Ships Voltage Droop

Information for shore static frequency converter to adapt voltage droop for easier
synchronization. Data format is unsigned integer interpret with one position after decimal
point, unit is %. For further details see also Clause 7.

NOTE"-e.g. for droop: 100 = 10,0 % droop, 50 = 5,0 % droop.

6.11 Start up data

The ship start up data are available for logging and identifying the ship, see Table 40. IMO
Code, desired energy supplier and ship name shall be available before the command Ship Co
Switch To Start Up Mode is send to shore side. With a signal change from 0—1 of the
command Ship Co Switch To Start Up Mode these data are logged on shore side.
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Table 40 — Ship start up data

.105 n For data format details see 9.3.

Register Bit Description
32 n Ship Name
: For harbor logging. Data format is string with a maximum text length of 64 characters.
63 n For data format details see 9.3.
64 n Ship Identification
: IMO Code for harbor logging. Data format is string with a maximum text length of 20
73 n characters. For data format details see 9.3.
n4 n Ship Desired Energy Supplier

For harbor logging. Data format is string with a maximum text length of 64 characters.

7| Start up procedure

7. General

The start up procedure is the procedure to initialize the power connection to the ship. Genet
technical and safety information are exchanged during this procedure. The procedure shall
ejecuted sequentially and shall be stopped and restarted if the transfer time limit is exceede¢d

orl a safety shut-down is activated, see IEC/ISO/IEEE 80005-1:2012, 9.2 and 9.3.

7.2 Data flow
721 Initialize start up
The following conditions shall-be fulfilled to initialize the start up procedure:

e | The communication link is connected*and is in operation

e | Shore side shall be in Shore Mode,Standby

e | Shore system has no active atarms or warnings (Shore No Fault)
¢ | Ship side shall be in Mode!Ship Mode Standby

¢ | Ship system has no active alarms or warnings (Ship No Fault)
¢ | Pilot loops are closed

o [ Circuit breaker'S1 is in OPEN position

o | Earthing switch SE1 is in CLOSED position

e | Circuit-breaker S2 is in OPEN position

o | Earthing switch SE2 is in CLOSED position

o | Gircuit breaker S3 is in OPEN position

al,
he

f the above conditions are fulfilled ship may initialize the start up procedure with the

command Ship Co Switch To Start Up Mode (see 6.7). A signal change from 0—1 is required
for the command. Shore changes to the operation mode Shore Mode Start Up as feedback.
Before sending the command the ship shall ensure that the Start up data (see 6.11) are filled
in correctly. With the change of the operation mode to Shore Mode Start Up these data are
logged on shore side for this power connection. Ship may abort the Start up procedure with
the stop command Ship Co Stop Shore Power (see 6.7) and shore will thereupon change the

operation mode back to Shore Mode Standby.

7.2.2 Choice droop values

If the shore side indicates the Shore Mode Start Up the droop value subprocedure is active.
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Shore indicates, if the adaptation of droop values is possible or not (Shore Droop Values
Possible). Ship indicates, if the adaptation of droop values is required (Ship Droop Values
Required) or not. If the adaptation of the droop values is not required or not possible shore
sets the signal Shore Droop Values Done and ship and shore end this subprocedure. If the
droop adaptation is required and possible ship enters the droop values (see 6.10) and sets
the signal Ship Droop Values Valid (see 6.8.2.1 and 5.8.2.1) to mark that the values are filled
out. Shore reads the values and enters the adapted droop values. The signal Shore Droop
Values Valid is set by shore too to mark that the values are filled out. Ship side may accept or
reject the received droop values by sending the signals Ship Droop Values Accepted or Ship
Droop Values Not Accepted. If the droop values are rejected ship may send new droop values
affd therefore recelve New vallues ffom shore. At any time ship may SKIp the sUbprocedure by
sgnding the signal Ship Droop Values Skip. With sending the signal Ship Droop Valugs
Ac¢cepted from ship the shore side will log the values and send the signal Shore Droop\Vialugs
Dgne and with this signal end this subprocedure on ship and on shore. See also 5.8.2.1 and
6.8.2.1.

7.2.3 Choice power and synchronize mode

If the shore side indicates Shore Droop Values Done the power choice@nd synchronize modgle
sybprocedure is active.

Slhore indicates Shore Power Choice Possible (see 5.8.2.3 and$:9), if the following conditions
arne fulfilled:

I\

e | Shore rated /.3 capacity Ship rated /1,3

Ship power requested

1\

e | Shore max. rated power possible

¢ | One of the voltage values of the shore Requested voltage value of ship

¢ | One of the frequency values of the shore Requested frequency value of ship

where /, 5 is steady-state three phase short<circuit current.

If the above conditions are not fulfilled, shore sends Shore Power Choice Not Possible.

addition the synchronizing mode shall be selected by the ship. With every signal change
bm 0—1 of one of the commrands Ship Co Synchronize A 1, Ship Co Synchronize A 2 or
pip Co Synchronize A3 ;shore side is sending the feedback signal Shore Synchronizipg
bde Possible or Shore Synchronizing Mode Not Possible. Furthermore if the synchronizing
bde is possible, shore and ship side change their special operation mode (see 5.3.3 and
3.3) accordingly.

230V

bwer choicevand synchronize mode may be changed as long as the ship is not sending the
nip Co Start Shore Power command (see 6.7).

(2

N

The _shore side is logging all data (power choice and synchronize mode) with the Ship Co
StartvShore Power command and the feedback signals Shore Power Choice Possible apd
Shore Synchronizing Mode Possible will not be updated anymore.

7.2.4 Start of power

If power choice and synchronize mode are selected correctly shore side indicates Shore
Ready For Start. Ship side also shall indicate Ship Ready For Start. Ship initializes the start
power procedure by sending the command Ship Co Start Shore Power (signal change from
0—1).

Feedback signal from shore is Shore Power Is Starting.

Shore opens the earthing switch SE1. Ship opens the earthing switch SE2.
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In the following steps (optional cable test and synchronization) the shore shall power the
cable. For this reason the ship shall send the signal Ship Permission To Close Shore CB as
authorization to do so, after the ship receives the signal Shore Power Is Starting. See also

5.8.2.4 and 6.8.2.3.

7.2.5 Optional cable test
7.2.51 General

After the start of power procedure is carried out, the earthing switches SE 1 and SE 2 are

alfeady opened and the permission to Close the onshore CB was sent from the ship, the spo
inficates to the ship Shore Cable Test Ready (see 5.8.2.5 and 6.8.2.4).

The ship has the possibility to execute a cable test or to skip the cable test.

If the ship wants to execute a cable test, it shall send the command Ship©Co Test Cab
otherwise it shall send the Ship Co No Cable Test command (see 6.7)..For both signals
change from 0—1 is required.

The different subprocedures are described in 7.2.5.2 and 7.2.5.3.

Optional cable test is ramping up the shore voltage up to nominal voltage, with reduced pow
inforder to verify the integrity of the cable and plugs and sockets outlets.

7.2.5.2 Execute cable test

After receiving of the command Ship Co Test €able (change from 0—1) the shore side
s¢gnding the feedback signal Shore Mode Cable"Test (see 5.3.2). As soon as the shore
repady the request Shore Co Switch To TestiRosition (see 5.7, 5.8.2.5 and 6.8.2.4) is sent

the ship. The ship side will switch to. Ship>Mode Cable Test and shall ensure that earthing

switch SE2 is open and circuit breaker CB S2 is in open position. The ship indicates th
sthtus to shore with the Ship SwitchedyTo Test Position signal. The shore is starting the cab
tept. It is possible that the cable test effects the circuit breaker S1 (closing and opening
pgssible). If the cable test was performed successfully, shore sends the signal Shore Cab
Tést Ok, otherwise Shore Cable-Test Not Ok. If the test was successful the earthing swit
SE1 and SE2 stay in open position, otherwise SE1 and SE2 will be closed. Shore indicat
the end of the cable test/procedure with the signal Shore Cable Test End and the cable t¢
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sUbprocedure for synchronizing is activated automatically if the cable test was perform
syccessfully, otherwise if the test was not successful the shore will automatically launch t
stpp procedure.

7..5.3 No cable test

sgnding the feedback signal Shore Cable Test End. The subprocedure for synchronizing

mpde (Shore Mode Cable Test, Ship Mode Cable Test) is reset onshore and onboard. T$

A%ter receiving of the command Ship Co No Cable Test (change from 0—1) the shore side

activated autuulat;pa“y.
7.2.6 Synchronizing
7.2.6.1 General

e
d
e

S
S

According to the selected Synchronizing Mode (see 7.2.3) one of the following alternatives is
performed. Precondition for synchronizing is that the cable test was performed successful or

waived. See also 5.8.2.6 and 6.8.2.5.

7.2.6.2 Synchronizing alternative 1 (A1)

In this mode the ship side is synchronizing to the shore side. This mode is default mode.
Shore is in Shore Mode Synchronization A1 and ship side is in Ship Mode Synchronization A1
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(see 5.3.3 and 6.3.3). After the optional cable test was performed successfully or waived the
shore has already closed the circuit breaker CB S1. Ship closes circuit breaker S2. Shore
ramps up to nominal values (voltage, frequency) and will send the signal Shore Cable Is
Powered (see 5.8.2.6 and 6.8.2.5). Ship starts the synchronizing. After successful
synchronizing the circuit breaker S3 on ship is closed and ship changes the operation mode to
Ship Mode Running. Also shore side changes the operation mode to Shore Mode Running”
after receiving the signal Ship Synchronized And CB S3 Closed. The start up procedure is
finished and all auxiliary flags are reset.

7.2.6.3 Synchronizing alternative 2 (A2)

In| this mode the ship side synchronizes the shore by sending commands for voltage alLd
frequency adjustment. This mode may be used, as additional option, when the shore‘side |is
equipped to be synchronized to the ship and the switching over from ship to.shore [is
cqntrolled by the ships power automation system. Shore is in Shore Mode Synchranization A2
and ship side is in Ship Mode Synchronization A2 (see 5.3.3 and 6.3.3).

After the optional cable test was performed successfully or waived thexshore has alreadly
clpsed the circuit breaker CB S1. Ship closes circuit breaker S2. Shoreyramps up to nominal
vgdlues (voltage, frequency) and sends the signal Shore Cable Is Powered and Shore Readly
For Adjustment (see 5.8.2.6, 6.7 and 6.8.2.5). Ship synchronizes’shore side by sending step
upg and down commands (for example Ship Co Voltage Adjustment Up or Ship Co Frequeng
Adljustment Up) for frequency and voltage. As soon as shore~is synchronous with the ship t{je

cifcuit breaker S3 on ship side is closed and ship.changes the operation mode to Ship Modle
RlUnning. Also shore side changes the operation mode to Shore Mode Running after receiving
the signal Ship Synchronized And CB S3 Closed. The(start up procedure is finished and all
ayxiliary flags are reset.

7.2.6.4 Synchronizing alternative 3 (A3)

In| this mode the shore side is synchronjzing to the ship side. This mode may be used, a@s
additional option, when the shore side is‘equipped to be synchronized to the ship. Shore is|in
Shore Mode Synchronization A3 and_ship side is in Ship Mode Synchronization A3 (see 5.3.3
and 6.3.3).

Ship side indicates to shore Ship Ready To Close CB S3. If shore is ready Shore Permissipn
To Close Ship CB (see 5,8:2/5 and 6.8.2.5) is sent to ship. Ship is closing circuit breaker $2
and then S3. As soon as\the feedback signal from ship indicates that circuit breakers S2 and
S8 are closed, the shore side starts the synchronizing. After successful synchronizing the
circuit breaker S1 on-shore side is closed and shore changes the operation mode to Shofe
Mpde Running. With’the signal Shore Synchronized And CB S1 Closed the ship changes the
operation mode to Ship Mode Running. The start up procedure is finished and all auxiligry
flags are reset:

8| Procedure stop

Anytime the ship may initialize a controlled shutdown of the onshore power supply. To
initialize the stop procedure the ship shall send the Ship Co Stop Shore Power command (see
6.7 and 5.8.3).

For LNG terminals, the shore can initialize a controlled shutdown of the onshore power supply
at any time if the ship moves past the warning range of allowable motion forward, aft or
outward from the dock (Shore Warning ESD1). The emergency shutdown philosophy agreed
between terminal and ship may require the ESD-1 signal to be used in the event of other
conditions (see Annex E, 8.6 of IEC/ISO/IEEE 80005-1:2012,). If the shore detects the ESD-1
condition or receives Ship Co Stop Shore Power, the shore side changes to Shore Mode Stop
(see 5.3.1). The ship side changes to Ship Mode Stop, when the signal Shore Warning ESD1
is received.
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Shore side changes to Shore Mode Stop and ship side changes to Ship Mode Stop (see 5.3.1
and 6.3.1).

According to IEC/ISO/IEEE 80005-1 ship uses an automatic or manual load adjustment. The
ship shall restore power to prevent black-out before the stop procedure may proceed. The
ship generator is powered up until it has taken over the whole electrical load with acceptable
load step for the ships prime mover and the shore power is reduced. Ship sends signal Ship
Shore Power Zero to shore, which stops further power supply from shore.

Shore side changes to Shore Mode Standby and ship side chang€s to Ship Mode Stand
(see 5.3.1 and 6.3.1), all switches are in initial position.

9| Format of data types (big endian format)

aifn Format of data type WORD (One register)

The format of data type WORD (for one register) shall be as shown in Figure 3.

WORD n

v /S MIVA NN &

Byte n Byte n + 1

15 | 141392 [14(10 3| 8| 7|6

wn
4
Lad
I
—
=]

MSB LSB
IEC

Figure 3 — Format of data type WORD

9.2 Format of data type DWORD (Two registers)

Tlre format of data type DWORD (for two registers) shall be as shown in Figure 4.
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9.8

The format of data type STRING (Zero terminated string of single byte ASCIl characters) sh

b

DWORD n
Byte n Byte n + 1 Byte n + 2 Byte n + 3
15 8|7 0115 817 0
MSB N v LSB
Register n Register n + 1

Figure 4 — Format of data type DWORD

IEC

Format of data type STRING (Zero terminated string of single byte ASCH
characters)

as shown in Figure 5.

STRING n

Byte n

Byte n +

1 Byte n + 2

Byte n + 3 Byten + 4

_/H

Byte n + ...

15

J 8] TNy | 015

| 8

1. Character in

ASCII

ASCII

2. Character in

Figure-5 — Format of data type STRING

10 Verification and testing

Verification and testSishall be performed, see IEC/ISO/IEEE 80005-1.

IEC

Al
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Annex A
(normative)

Cruise ship communication system requirements

A.1  Scope

This annex describes the communication and signal requirements for cruise ship HV shore

cqmmection, as requited by the Anmex C of tTECHSOHEEE 80005-172012-

Al2 Radio communication

The official communication system for shore power operations is VHF radios. Atbase stati
radio will be installed in the engine control room of the ship; handheld radios will be assign

¢

to| the staff electro technical officer and the 1st electro technical. officef\The shore powgr

operator will also have a base radio station and/or handheld radio. Radie~communication sh

be established at the first opportunity between ship and shore personnel using previougly

arranged call signs.

A[3 Safety and control circuits (Figure C.3 of IEC/ISO/IEEE 80005-1:2012)

Safety signals and control circuits-which are monitored and annunciated on the ship a
shore side substation shall be according to the Tablés/A.1. These signals are connected to t

|

d
e

ship through two multi-conductor cables, one with\ signal voltage of 110 VDC and the othr

cgble at 24 VDC, and shall use connectors type“screw terminated with wire protection, ty
EPIC HBE 24 10196000 (for plug) and ERIC,"HBE 24 10197000 (for outlet), as shown
Figure A.1.

e
in



https://iecnorm.com/api/?name=dd3fe74596662c560a1a55e88554eece

— 36 —

IEC/IEEE 80005-2:2016
© IEC/IEEE 2016

Table A.1 — Safety signals and control circuits for cruise applications

110 VDC contact xignals

Permission to close 6,6 kV secondary circuit breaker 1,2 Ship side NormallyOpen (N.O.) contact
Emergency stop 3,4 Ship side Normally Closed (N.C.) switch
6,6 kV circuit breaker position 5,6 Shore side N.O. contact

11 kV circuit breaker position 14,15 Shore side N.O. contact

Permission to close 11 kV secondary circuit breaker 16,17  Ship side N.O. contact

Shore grnunr{ indication 7‘Q Shore-side N O _contact

Ship frequency selection 9,10 Ship side N.O. contact

Reduce power warning 11,12 Shore side N.O. contact

Shutdown expected warning 11,13  Shore side N.O. contact

24 VDC contact signals 1,2 Ship side N.O. contact )
Permission to close 6,6 kV secondary circuit breaker ¢

Ship cable ground check monitor 3,4 Shore side (4) N.O. series contacts
Cphpacitor alarm 5,6 Shore side N.O. contact

Chpacitor stage 2 7,8 Shore side N.Or contact

Transformer temperature warning 9,10 Shore side N.€.‘Contact

Tfansformer temperature alarm 11,12  Shore side'N<C. contact

Cphpacitor permission to close 13,18 Ship sideyN.O. contact

Chpacitor stage 1 14,15 Shoré side N.O. contact

Permission to close 11 kV secondary circuit breaker 16,17  Ship side N.O. contact

Cppacitor circuit breaker position 19,205/ Shore side N.O. contact

Chpacitor stage 3 21,122 Shore side N.O. contact

Ground monitoring 23724  Pin 24 solidly earthed at earthing point of

power sockets

Ship Side Plug Shore Side Outlet
(%% &) [ @ P
10 @13 138 @1
2@ @14 149 @2
C 3e el5 5@ o3
4 4% @6 6@ @4
y e el7 178 @b
( 6® @18 188 @86
"4 7® @19 190 @7
ge @20 200 o8
oe ez 21 @9
10 e22 22¢ @0
1e @23 23¢ @i
120 o24 249 @2
& @) & P
IEC

Figure A.1 — Safety and control circuits connectors for cruise ships
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A.4 Ship SCADA

A.4.1 General

Various electrical parameters and circuit breaker positions are monitored on the shore side
(master PLC, which requests data from ship) to allow archiving of data trends and providing
effective time stamping for sequence of event reporting. The communication protocol is
Modbus RTU via two wire (half duplex) Serial RS485.

Al4.2 Connector
Pihs C and D of the four pin connector are used. Pin C is for the positive (+Tx/Rx)terminal
and D is for the negative (-Tx/Rx) terminal. Pins A and B are spare. Figure A.2"shows the
SCADA connectors configuration.

Ship side plug Shore side outlet

\© @
B@ @C

IEC

Figure A.2 — SCADA straight plug / box mounting
receptacle MS 3102E / MS3106E (MIL-DTL-5015)

Al4.3 Modbus RTU

Mpdbus configuration, data registersyrange and scaling for the ship SCADA communicatiops
shall be in accordance with Table A\2.

Ship SCADA

Mpdbus RTU

Data bits 8
Slop bits 1
Parity Even

Slave addréss 2
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Annex B
(normative)

Modbus register list

B.1 Scope
This annex describes the Modbus register list for communication between shore and ship.
Mpdbus register list for shore side shall be in accordance to Table B.1.
Mpdbus register list for ship side shall be in accordance to Table B.2.
B{2 Shore interface
Table B.1 — Modbus register list for shore side
/
Register | Bit(s) Description Data typg
address
0 15-0 Shore Software Version Number HB."Shore Vefrsion'umber LB. WORD
1 15-0 Shore communication fault detection register R WORD
2 0 Shore Mode Start Up BOOL
1 Shore Mode Running Y BOOL
2 Shore Mode Stop K BOOL
3 Shore Mode Emergency Stop BOOL
4 Shore Mode Standby BOOL
5 Spare BOOL
6 Spare BOOL
7 Spare BOOL
8 Shore Mode Optional Gable Test BOOL
9 Spare BOOL
10 Spare BOOL
11 Spare / BOOL
12 Spare BOOL
13 Sparé BOOL
14 Spaye BOOL
15" o+ (Spare BOOL
3 0 = Shore, Mode Synchronization A1 BOOL
1 Shore Mode Synchronization A2 BOOL
2 Shore Mode Synchronization A3 BOOL
3 Spare BOOL
4 Spare BOOL
5 Spare BOOL
6 Spare BOOL
7 Spare BOOL
8 Shore Mode Clear Fault BOOL
9 Shore Mode No Clear Fault BOOL
10 Spare BOOL
11 Spare BOOL
12 Spare BOOL
13 Spare BOOL
14 Spare BOOL
15 Spare BOOL
4 15-0 Spare
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Register | Bit(s) Description Data type
address
5 0 Shore Alarm Converter High Temperature BOOL
1 Shore Alarm Converter Leakage BOOL
2 Shore Alarm Converter Liquid Conductivity BOOL
3 Shore Alarm Transformer High Temperature BOOL
4 Shore Alarm Transformer Leakage BOOL
5 Shore Alarm Circuit Breaker Protection BOOL
6 Shore Alarm Cable Length BOOL
Z Shaora Alorm Oohlo Mochaonical Toncing [=TaYall
8 Shore Alarm ESD2 BOOL,\Q)
9 Spare B%@
10 Spare (BQ
11 Spare @%OL
12 Spare (1/ BOOL
13 Spare <O BOOL
14 Spare QQ BOOL
15 Spare N BOOL
6 0 Shore Alarm shore circuit-breaker protection overcurrent Q/‘U BOOL
1 Shore Alarm shore circuit-breaker protection overvaoltage BOOL
2 Shore Alarm shore circuit-breaker protection undervoltﬁ?/ BOOL
3 Shore Alarm shore circuit-breaker protection revers, @ er BOOL
4 Shore Alarm Neutral Earthing Resistor Integrity. \é/ BOOL
5 Shore Alarm shore circuit-breaker protection céSvectors BOOL
6 Spare Q BOOL
7 Spare ()Q BOOL
7 0 Shore WarningiProtection System B%(ésy Charging Failure BOOL
1 Shore Warning.Converter,High Té@erature BOOL
2 Shore Warning ConverterLi '@onductivity BOOL
3 Shore Warning Transforme, 'gh\Lemperature BOOL
4 SheresWarning Cable L BOOL
5 Shore Warning Cabl&%chanical Tension BOOL
6 Shore Warning Es@ BOOL
7 Spare C\){‘ BOOL
8 Spare \\ BOOL
9 Spare - BOOL
10 Spa@ BOOL
11 ,s@e BOOL
12 \\share BOOL
1 @ Spare BOOL
Spare BOOL
M5 N Spare BOOL
8 (/\) 15-0 Spare
\V
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