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TACS History File + TB

UR Al “"Anchoring Equipment”

Part A

Summary

This revision introduces clarifications and updates to requirements regarding:
- purpose of anchoring equipment
- application of UR Al
- alternative method for calculations of anchoring equipment
- anchoring equipment for tugs
- use of wire rope in place of chain cable

Part A. Revision History

Version no.

Approval date

Implementation date
when applicable

Rev.8 (June 2023)

15 June 2023

1 July 2024

Corr.1 (Sep 2021)

03 September 2021

Rev.7 (Sep 2020)

25 September 2020

1 January 2022

Corr.2 (Mar 2017)

15 March 2017

1 July 2018

Corr.1 (Dec 2016)

Rev.6 (Oct 2016)

31 October 2016

1 January 2018

Rev.5 (June 2005) June 2005 1 January 2007
Rev.4 (Aug 1999) Aug 1999 2000
Rev.3 (1994) 1994 1995
Rev.2 (1992) 1992 1993
Rev.1 (1987) 1987 1988
New (1981) 1981 1982

¢ Rev. 8 (June 2023)

1 Origin of Change:

4| Suggestion by IACS member

2 Main Reason for Change:

The present text of UR Al contains general requirements for all types of ships. For

fishing vessels and smaller ships with EN lower than 205 but greater than 50

operating in unrestricted service, UR Al has been reviewed and updated to ensure a
common standard for anchoring equipment requirements to reduce the number of
reservations of IACS member societies against parts of UR Al.

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None
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4 History of Decisions Made:

The present text of UR Al contains general requirements for all types of ships. For
fishing vessels and smaller ships with EN lower than 205 but greater than 50
operating in unrestricted service, UR Al has been reviewed and updated to ensure a
common standard for anchoring equipment requirements to reduce the number of
reservations of IACS member societies against parts of UR Al.

5 Other Resolutions Changes:

Rec.10

6 Any hinderance to MASS, including any other new technologies:

None

7 Dates:

Original Proposal: 31 March 2021 (Made by IACS Member)
Panel Approval: 25 May 2023 (Ref: PH20005_IHak)
GPG Approval: 15 June 2023 (Ref: 21027_1Gi)

e Corr.1 (Sep 2021)
1 Origin of Change:
4} Suggestion by IACS member
2 Main Reason for Change:

In Rev.7 the definition of parameter “a” was changed unintentionally which is now
corrected and clarified.

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None
4 History of Decisions Made:

Definition of parameter “a” within the definition of the effective height was discussed
in Hull Panel, especially, if the deck camber should be included in parameter “a” or
not. The inclusion of deck camber would increase the equipment number in general.
As this was not supported by the Panel and the HF and TB to Rev.7 does not include
information about changing this important parameter by adding the camber it was
decided to correct the definition of parameter “a” by replacing “distance” by “vertical
distance at hull side” and removing “at centreline”. This is also in line with the
definition of the same parameter in the previous revisions of UR Al (before Rev.7).
Figure 1 has been updated accordingly by removing “a”. The upper deck as indicated
in Figure 1 has been clarified to be measured at centreline to be consistent with the
description given in the definition of ‘h/.
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5 Other Resolutions Changes:
None

6 Any hinderance to MASS, including any other new technologies:

None

7 Dates:

Original Proposal : 13 July 2021 Made by: Hull Panel Chair
Panel Approval : 25 August 2021 (Ref: PH21016_IHe)

GPG Approval : 03 September 2021 (Ref: 21136_1Gc)

e Rev.7 (Sep 2020)

.1 Origin for Change:
Suggestion by IACS member

.2 Main Reason for Change:

In the recent years, the installation of equipment in the funnel such as scrubber
resulted in the increase of funnel breadth. An IACS Member raised a question about
how to treat the funnel whose breadth exceeds B/4 in the Equipment Number (EN)
calculation specified in UR A1.2.1.

Additionally, an IACS Member highlighted differences in the approaches adopted in the
UR Al and A2.

In UR Al1.7.3, the stresses of hull supporting structure of anchor windlass and chain
stopper are to be computed using a gross thickness approach while in UR A2.1.5 and
A2.2.5 a net thickness approach is requested for the calculation of hull supporting
structure.

.3 List of non-IACS Member Classification Societies contributing or
participating in IACS Working Group:

None

.4 History of Decisions Made:

The Hull Panel discussed about the increase in funnels size and decided to update the
UR Al. Funnels with breadth exceeding B/4 shall be considered in the Equipment
Number (EN) calculation specified in UR A1.2.1.

A separate TB has been developed detailing the scope for the consideration of funnels
as summarized hereafter:

e The breadth of the funnel is considered in the front shape area

e The part of the funnel with a total breadth less than B/4 is disregarded in the front
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shape area and in the side projected area.

e The effective area of accommodation deck considered in the calculation of the
parameter h is considered as a shield in front of the funnel and is so deduced from
the front shape area of the funnels.

The case where several funnels are fitted in the ship are also contemplated in this
revision. In this case the Hull Panel decided to consider the sum of the breadth of
each funnel having breadth bigger than B/4.

Additionally, as suggested by one Member, the Hull Panel decided to align the
approaches utilized in UR Al and A2. In line with UR A2, the permissible stress acting
on the supporting hull structures of windlass and chain stoppers from UR Al were
modified to adopt a net thickness approach. Consequently, a new paragraph for
corrosion addition was introduced in UR Al.

The guidance of meshing size for strength assessment by means of finite element
analysis is newly introduced in line with the coarse mesh criteria as commonly
adopted in FEA.

As a result from the Hull Panel review, the permissible stress in A1.7.3 was modified
to the net thickness basis in line with A2.1.5 & A2.2.5. The guidance for finite element
modelling for strength assessment by means of finite element analysis was provided
in A1.7.3 also in line with A2.1.5 & A2.2.5. The new section Al1.7.4 for the corrosion
addition has been included in line with A2.4.

.5 Other Resolutions Changes:

UR A2 & Rec 10

6 Any hinderance to MASS, including any other new technologies:

None

.7 Dates:

Original Proposal: 27 March 2018 (Ref: PH18006/PH18013)
Panel Approval: 27 August 2020 (Ref: 12106_PHI)

GPG Approval: 25 September 2020 (Ref: 12106_1Gzd)

e Corr.2 (Mar 2017)
.1 Origin for Change:
| Suggestion by IACS member
.2 Main Reason for Change:
To modify the effective date of the UR A1, UR A2 from 1 January 2018 to 1 July 2018

in order to have a consistent effective date of a planned RCN/URCN which is to
incorporate the updates made to UR A1, UR A2 and Rec. 10.
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.3 List of non-IACS Member Classification Societies contributing through the
TC Forum and/or participating in IACS Working Group:

None
.4 History of Decisions Made
None
.5 Other Resolutions Changes
None
.6 Dates:
Original Proposal: 03 February 2017 by Hull Panel
Panel Approval: 10 February 2017 (Ref: PH17002).
GPG Approval: 15 March 2017 (Ref: 17022_1Gb)

e Corr.1 (Dec 2016)
.1 Origin for Change:

%} Other (Editorial correction identified by Hull Panel)

.2 Main Reason for Change:
Editorial correction identified by Hull Panel.

.3 List of non-IACS Member Classification Societies contributing through the
TC Forum and/or participating in IACS Working Group:

None
.4 History of Decisions Made
None.
.5 Other Resolutions Changes
None
.6 Dates:
Original Proposal: 07 November 2016 by Hull Panel

Panel Approval: 09 December 2016 (Ref: PH7011_IHcg).
GPG Approval: N.A.
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¢ Rev.6 (Oct 2016)

.1 Origin for Change:

Request by non-IACS entity
Suggestion by IACS member

.2 Main Reason for Change:

Due to concerns raised by the industry in view of an increasing number of incidents,
such as anchor losses, IACS decided to review and update UR Al and
Recommendation No. 10 “Anchoring, Mooring, and Towing Equipment”. Operational
practices being adopted by many owners, in particular, anchoring in unsheltered
waters, have been considered for the review of the existing criteria for anchoring to
reflect current practice.

.3 List of non-IACS Member Classification Societies contributing through the
TC Forum and/or participating in IACS Working Group:

None.

.4 History of Decisions Made:

GPG approved the initial Form A for the review of UR A1, UR A2, and Rec. No. 10 on 6
November 2009 (9633_IGc) and a revised Form A on 8 November 2010 (10035_1Gg).
The task was extended to allow for more extensive investigations and the associated
Form A was approved by GPG on 23 August 2012 (12106_1Gd).

The final draft revision of UR Al and the associated technical background document
were approved by Hull Panel on 6 January 2016.
.5 Other Resolutions Changes:

Recommendation No. 10 “Anchoring, Mooring, and Towing Equipment” was revised in
parallel to and aligned with UR Al. A new Unified Requirement A3 “Anchor Windlass
Design and Testing” has been set up. UR A3 is to refer to UR Al in terms of required
anchor and chain as well as requirements to hull supporting structures of anchor
windlass and chain stopper.

.6 Dates:

Original Proposal: 18 September 2007 made by GPG (6111cIGb)
Panel Approval: 03 October 2016 (Ref: PH7011)
GPG Approval: 31 October 2016 (12106_1Gs)

e Rev.5 (June 2005)

Refer to the TB document in Part B.
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e Rev.4 (Aug 1999)

No history files or TB document available.

« Rev.3 (1994)

No history files or TB document available.

o Rev.2 (1992)

No history files or TB document available.

o Rev.1 (1987)

No history files or TB document available.

¢ New (1981)

No history files or TB document available.
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Part B

Part B. Technical Background

List of Technical Background (TB) documents for UR A1l:

Annex 1. TB for Rev.5 (June 2005)
See separate TB document in Annex 1.
Annex 2. TB for Rev.6 (Oct 2016)
See separate TB document in Annex 2.
Annex 3. TB for Rev.7 (Sep 2020)
See separate TB document in Annex 3.
Annex 4. TB for Rev.8 (June 2023)
See separate TB document in Annex 4.
Note: There are no separate Technical Background (TB) documents available for New

(1981), Rev.1 (1987), Rev.2 (1992), Rev.3 (1994), Rev.4 (Aug 1999), Corr.1 (Dec
2016), Corr.2 (Mar 2017) and Corr.1 (Sep 2021).
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Technical Background Document
UR A1 (Rev.5, June 2005)

Requirements for Equipment

1. Background- Review of UR A1

WP/MW Chairman reported in his final report to GPG that:

In relation to development of requirement for anchor (Task No.46), the draft
amendment to UR A1 which is to be handled by the CG/MA was proposed for
consideration and action by the GPG. The GPG is requested to convey the draft
to the Hull Panel and appropriate Project Team on M/A for their technical
consideration.

2. GPG undertook the review and approval of UR A1(Rev.5)

GPG agreed that section 1.1.2.3 of REC 10 be deleted to avoid any conflict
between UR A1 and REC 10 in relation to the anchor proof testing.

Permsec
01/06/2005



Part B, Annex 2

Technical Background (TB) document for UR Al (Rev.6 Oct 2016)
1. Scope and objectives
Due to concerns raised by the industry in view of an increasing number of incidents
like anchor losses UR Al has been reviewed and updated. Operational practices being
adopted by many owners, in particular, anchoring in unsheltered waters have been
considered for the review of the existing criteria for anchoring to reflect current
practice. Extensive numerical calculations have been carried out to verify the existing
environment conditions and to establish alternative environment conditions for the
required anchoring equipment for anchoring in unsheltered waters including wave
loads.
For further information see Attachment 1.
2. Engineering background for technical basis and rationale
See Attachment 1.
3. Source/derivation of the proposed IACS Resolution
See Attachment 1.
4. Summary of Changes intended for the revised Resolution
UR A1l has been reviewed and updated with respect to environmental criteria for the
required anchoring equipment. Based on extensive numerical calculations the existing
environment conditions were verified. To reflect current anchoring practice, alternative
environment conditions for the required anchoring equipment have been specified for
anchoring in unsheltered waters including wave loads.
Provisions have been added for wire ropes for anchors, similar to those in
Recommendation No. 10, to reduce the number of reservations of IACS member
societies against parts of UR Al.

Furthermore, requirements for hull supporting structures of anchor windlass and chain
stopper have been introduced.

With this revision also several editorial changes have been introduced.
See Attachment 1 for more detailed information.

5. Points of discussions or possible discussions

None.

6. Attachments if any

See Attachment 1.



Attachment 1 to Annex 2

Technical background to UR Al (Rev.6 Oct 2016)
‘Anchoring Equipment’

A1l.1. Design of the anchoring equipment

The required anchoring equipment given by UR Al was reviewed with respect to the given
environmental conditions. Furthermore, for the required anchoring equipment, alternative
environmental conditions, including waves, were determined to serve as guidance for the
limitations of the anchoring equipment used in semi-sheltered or unsheltered anchorages.
For this, numerical anchoring calculations were performed for ships of different types and
sizes under the following conditions:

a) Wind speed 25m/s, current speed 2.5 m/s, no waves, for:
i. maximum possible water depth maintaining a scope of six
ii. shallow water depth with maximum possible scope

b) Wind speed 11m/s, current speed 1.54 m/s and significant wave height 2 m, for
maximum possible water depth maintaining a scope of six

The results for the maximum calculated chain cable tensions for a), i) are shown below over
the Equipment Number EN and are compared to:
« Holding power of ordinary stockless anchors (OSA) with a weight as required by UR
Al for anchor efficiencies of 1.7 and 3.5, representing sea bed consisting of soft mud
and shingle/sand, respectively, according to OCIMF ‘Anchoring Systems and
Procedures’
» Holding power of high holding power anchors (HHP) with a weight as required by UR
Al for anchor efficiencies of 2.4 and 8.0, representing sea bed consisting of rock
with thin mud layer and shingle/sand, respectively, according to OCIMF ‘Anchoring
Systems and Procedures’
« Proof test load for anchors with a weight as required by UR Al
» Breaking strength of chain cable of grades 1 and 3 as required by UR Al.
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The laid length of the chain cable is important for the holding power of the anchor, which
drastically reduces when the shank lifts from the sea bed. The results for the calculated
minimum laid length of the chain cable for a), i) are shown below over the Equipment
Number EN.
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From the results it can be concluded that

« the required breaking strength of the chain cable is sufficient,

« the laid length is sufficient (> Om),

« the holding power of HHP anchors is sufficient in good holding ground,

< the holding power of OSA is sufficient for slender ships like the assessed container
ships, PAX, Ferries, and PCCs,

« the holding power of OSA even in good holding ground is insufficient for the blunt
vessels, i.e., tankers and bulk carriers.

It needs to be observed that the chain cable tension at the anchor can be up to 30% less
than the maximum chain cable tension, however, for blunt ships using OSA, anchor
dragging may need to be expected for more benign environmental conditions than given in
Al.1.4.,i.e. already for combinations of wind speeds beyond 20m/s and current speeds
beyond 2 m/s. Thus, it is recommended to choose HHP anchors for ships with high block
coefficients, as e.g. oil tankers and bulk carriers.

Similar results were found for shallow water according to case a), ii).

The results for the maximum calculated chain cable tensions and minimum laid length for b)
are shown below over the Equipment Number EN. The results for the chosen environmental
conditions, compared to the limit curves of the anchor holding power and proof test load are
similar to those for case a). Irrespective of the reduced chain cable tensions at the anchor,
for the blunt ships but also for two of the assessed container ships, OSA do not provide
sufficient holding power and dragging may be expected for more benign conditions than
stated. Thus, it is recommended to choose HHP anchors for ships intended to be anchored
under the given environmental conditions including wave loads.
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According to the performed anchoring calculations, the required anchoring equipment is
subject to the following limitations:

* Wind, current, and waves from ahead and in the same direction.
* No strong yaw and sway motions of more than £10 degrees, even of low frequency.
* Water depth to draught ratio not less than 1.5.

For water depth to draught ratios between 1.5 and 3, the maximum possible scope of chain
cable should be provided. Disregarding these limitations may increase the loads on the
anchoring equipment, and anchor dragging is to be expected under more benign
environmental conditions than assumed.



If the anchoring equipment should be applicable for higher wind or current speed, the
following means may be taken:

« Use HHP anchor with a weight as required for an OSA according to UR Al
* Provide longer chain cable
« Provide heavier chain cable for the shot of cable connected to the anchor

Al.2. Equipment number and anchoring equipment table

The required number of bower anchors as given in Table 1 was changed to two instead of
three because the requirement for a third anchor was already left to the discretion of the
individual class society in A1.4.2 of UR Al Rev. 5.

A1.5. Chain cables for bower anchors

Chain cable may be replaced by wire ropes for both bower anchors for ships below 40 m in
length instead of only for one of the two bower anchors for ships between 30 m and 40 min
length. An additional condition was added to UR A1, requesting all surfaces being in contact
with the wire to be rounded with a radius of not less than 10 times the wire rope diameter,
including the stem, to reduce the risk of damage to the ropes. This change was performed
to align IACS member class requirements with respect to wire ropes for anchors and avoid
reservations to this provision.

A1.7. Hull supporting structure of anchor windlass and chain stopper

This section was included as hull supporting structure of anchor windlass and chain stopper
was not regulated by IACS but considered as gap with respect to UR A2 that imposes
requirements for substructures of towing and mooring fittings and mooring winches.

The given requirements are aligned with requirements in IACS Common Structural Rules for
Bulk Carriers and Oil Tankers.



Part B, Annex 3

Technical Background (TB) document for UR Al (Rev.7 Sep 2020)

1. Scope and objectives
The increase of the funnel size due to the installation of equipment such as SOx
scrubbers has been noticed on recent constructions. Funnels whose breadth exceeds
B/4 is also more frequent. One Hull Panel Member raised this topic and proposed to
study this issue. UR Al had been reviewed and updated to treat those funnels in
calculation of the Equipment Number (EN) specified in UR A1.2.1.

2. Numerical Calculation examples and comparison based on real cases

Ship Type Lx B x D (m) EN EN Differential Efficient
present modified
Feeder 170.0 x 28.00 x 14.00 2,800 2,839 39 No change
Post- Panamax | 300.0 x 46.00 x 25.00 6,600 6,664 64 No change
CNC
Post Panamax 350.0 x 50.00 x 30.00 7,350 7,420 70 Up grade
CNC
Panamax BC 220.0 x 32.20 x 20.00 3,500 3,545 45 No change
VLOC 300.0 x 55.00 x 25.00 6,070 6,147 77 Up grade
Oil/Chemical 140.0 x 25.00 x 13.00 1,400 1,475 75 No change
VLCC 325.0 x 65.00 x 29.00 7,390 7,481 91 Up grade

3. Summary of Changes intended for the revised requirements
UR A1l has been reviewed and updated with respect to the calculation of EN with the
funnels whose breadth is exceeding B/4 in the transverse section of the ship.
The following principles have been agreed by the Hull Panel:
e When the breadth of the funnel exceeds B/4, its front and side projected areas
are considered in the EN calculation.
e In case of several funnels, the total breadth of the funnels is considered.

Front Area:

The funnel is usually located at the aft part of the ship, behind the accommodation. The
same area shall not be accounted twice in the total front area, in the accommodation
deck surface on one hand and in the funnel’s areas on the other hand.

The shielded area of the accommodation Sshieid is removed from the funnel area, Ars, for
obtaining the effective funnel area, Stun: Sfun = Ars — Sshieta
Stun is Not to be taken less than zero.
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Part B, Annex 3

Funnel area Aes:

For single funnel, Ars is estimated up to the he level obtained when the funnel breadth
reaches B/4.

/ \ v
< /
\
// \
[ \
: 1
D o
Funnels arrangement on ship = Funnels consideration for Ars determination
Figure 1' AFS determination for a single funnel
//VAFS =0
B/4
: 1
\
Funnels arrangement on ship = Funnels consideration for Ars determination

Figure 2° Funnel with breadth less than B/4

The following figure provides an example with the tiers no. 1 and 3 larger than B/4 but
the tier no.2 less than B/4. The shield areas are only considered for the tiers 1 and 3.
There is no shield area for the tier 2. For tiers 1 and 3, the shields areas are calculated
considering the tier breadth equivalent to B

The effective height is limited when the funnel breadth reaches B/4.

The effective funnel area in green is obtained by the Schieia1 and Sshiels2 from Ags in blue:

Annex 3 -Page 2/ 5



Part B, Annex 3

Sfun = Aps — Ssnieta = Ars — (Ssnieta1 + Ssnietaz)

B/4

L /

Figure 3° Example of Ars and Srun determination

When several funnels are arranged on the ship, the funnel area is estimated from the
total breadth of all funnels fitted on the ship.

The resulting front shape area of the funnels, Ars, may be limited below the level of the
effective height of the funnels, i.e. the height where the total breadth of the funnels
reaches B/4 as shown in the following figures.

he

(& J .

\.

4
v

w

Funnels arrangement on ship = Funnels consideration for Ars determination

Figure 4: Two funnels case’ same height - different breadths
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\. S \. /
. : .
N ol
Funnels arrangement on ship = Funnels consideration for Ars determination
Figure 5: Two funnels case’ B/4 breadth below the top of the smaller funnel
B/4
= //,AFS
\. / . /
. : i
h 7l
Funnels arrangement on ship = Funnels consideration for Ars determination

Figure 6" Two funnels case’ B/4 above the top of the smaller funnel

When the total breadth of the resulting front shape of the funnels is less than or equal
to B/4, the area of the funnels may be disregarded (Ars = 0).

Shield area Sshield:

The total shield area Sqhield is the sum of all shielded areas Sshieidi Of the accommodation
deck “i” having a breadth greater than B/4 and overlapping the front shape area of the
funnels, Ars.

The shield area, Sshieidi Of the accommodation deck “i” having a breadth greater than
B/4, is the common area between the h;.B and the front funnels area as shown in UR Al
Figure 2.

Accommodation decks having a breadth less than or equal to B/4 are not considered in
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Sshield.

Effective funnel area Stun:
The effective funnel area, Sqn, is obtained by deducing the shielded area of all the

accommodation decks “i” considered in the h calculation (i.e. having a breadth less
than or equal to B/4) from the front shape area of the funnel, Ags:
Stun is defined as:

Stun = Aps — 2 Sshieta i Without being less than zero
i

Side projected area

The funnel whose breadth is exceeding the B/4 is incorporated in “"A”, the ship side
projected area calculation.

The funnel which reaches a breadth smaller than B/4 is disregarded in the ship side
projected area. The funnel part above the effective height of the funnel, hr, may be
disregarded in the determination of “A”.

When the ship is fitted with 2 or more funnels, the resulting global side projected area
of the funnels is to be included in the side projected area calculation of the ship when
Ars is greater than zero.

The shielding effect of funnels is to be considered for the side projected area. A funnel
may shield another one which is not to be accounted in this side area. If 2 funnels are
fitted symmetrically as per the ship centerline axis, the side projected area
corresponds to one funnel only and is considered if hr > 0. For instance, when two
funnels of the same dimensions are fitted symmetrically as per the ship centreline axis,
the global side projected area of these 2 funnels may be taken as the area of one single
funnel only.

The resulting side projected area of the funnels may be accounted if the funnels are not
fitted symmetrically as per the ship centerline axis.

. Attachments if any
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Part B Annex 4

Technical Background (TB) document for UR Al (Rev.8 June 2023)

1. Scope and objectives

The present text of UR Al contains general requirements for all types of ships. For
fishing vessels and smaller ships with EN lower than 205 but greater than 50 operating
in unrestricted service, the anchoring equipment is not covered by UR Al but may be
defined by IACS recommendation No. 10. UR Al has been reviewed and updated to
clarify the application for smaller ships and to deal with reservations of IACS member
society against parts of UR Al.

For further information, see Attachment 1.

2. Engineering background for technical basis and rationale

See Attachment 1.

2a. Specification of the data utilised in the development/revision of the
proposed IACS Resolution, if any

None.

3. Source/derivation of the proposed IACS Resolution

See Attachment 1.

4. Summary of Changes intended for the revised Resolution:
See Attachment 1.

5. Points of discussions or possible discussions

See Attachment 1.

6. Attachments if any

See Attachment 1.



Attachment 1 to Annex 4

Attachment 1 to Technical Background for UR A1
(Rev.8 June 2023)

A11 Design of the anchoring equipment
A11.7

The requirements given in UR A1 regarding the strength of anchoring equipment are based on
normal anchoring conditions, i.e., temporary anchoring of a ship within a harbour or sheltered area
when the ship is awaiting berth. But ship safety also depends on anchoring equipment, especially in
emergencies. Therefore, anchoring equipment shall be installed onboard and ready for use for
ships that are not intended for regular anchoring operations.

A1.1.8

This paragraph clarifies the application of UR A1, which depends on the ship size and type. The
application is based on general IACS's scope (IACS GENERAL PROCEDURES, vol.1, A2) and
IACS members' practices.

A1.1.9

This paragraph clarifies the requirements given in UR A1 applicable for vessels with restricted
service areas:

- A1.4.3 The bower anchors are to be connected to their cables and positioned on board ready
for use.

- A1.4.4 Proof testing of anchors,

- A1.4.5 SHHP anchor material selection and toughness,

- A1.4.6 Fabricated anchors,

- A1.5.2 Grades of chain cables,

- A1.5.3 Proof and breaking loads of stud link chain cables,

- A1.6 Permissible wear down of stud link chain cable for bower anchors,

- A1.7 Supporting hull structures of anchor windlass and chain stopper

A1.1.10

The definition of "unrestricted service" is based on IACS Rec.99. If the anchoring equipment is not
designed for unrestricted service, the service restrictions shall be reflected in the vessel class
notation.

A1.2 Equipment number and anchoring equipment table
A124

This change was performed to align with IACS member class requirements.

According to IACS UR A1, anchoring equipment is selected based on equipment number
calculation. An alternative methodology based on forces of current and wind on the ship is
introduced for ships with length less than 90m. This alternative methodology is described in
Appendix B of IACS Recommendation 10.
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A1.3 Anchoring equipment for tugs and dredgers
A1.3.1 Equipment for tugs

The changes to IACS UR A1 are intended to provide unified anchoring requirements for towing
vessels for unrestricted service and eliminate IACS member reservation on anchoring requirements
for towing vessels for unrestricted service.

The revised requirements consider the feedback from ship owners and operators based on the
satisfactory long service history of towing vessels fitted with a set of one anchor and chain.

Considering the unique operational profile for tugs constructed for towing service where the towing

vessels are designed for unrestricted service, the typical towing vessels operate near a harbour or

coastal area for the intended towing service. If there is damage to the temporary anchoring system,
the towing vessel will be able to return to the home port to replace it promptly.

A1.3.2 Equipment for dredgers

Dredgers with an unusual design of the underwater part of the hull are to be covered by EN number
equipment calculation. Consequently, direct force calculations for anchoring equipment described in
appendix B of Rec. 10 are not applicable for such ships.

A1.5 Chain cables for bower anchors

This change was performed to align IACS member class requirements. Wire rope may replace
chain cable for both bower anchors for ships below 90 m in length, which are not intended for
regular anchoring. No length limitation is given to vessels with the anchoring equipment used for
positioning with a minimum of 4 points anchoring, e.g., for cable or pipe laying. The requirements
apply to bower anchors only.

An additional condition was added, requiring the anchor weight to be increased by 25% compared
to anchors associated with chain cable, according to Table 1. The increased weight of the anchor
(25%) and the wire cable length (50%) provide equivalent anchoring capabilities concerning
horizontal pull force. The weight of the wire cable is 4-8 times lower than a chain cable of equal
strength. It requires wire length to be approximately 2-3 times the chain cable to obtain equilibrium
in static force analysis (catenary equations in anchor cable extending between the ship's hawse
pipe and the anchor shank). In the same conditions, a shorter wire cable (1.5 times the chain cable)
increases the angle between the cable and the seabed, resulting in a drop of anchor holding power.
The increase in anchor weight compensates for that loss.
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Anchor Holding Power

0 5 10 15 20
Angle 3 (degrees)
Figure 1: Relationship between anchor holding power and chain cable angle with seabed, 8



I ACS History File + TB Part A

UR A2 “Shipboard fittings and supporting hull
structures associated with towing and mooring on
conventional ships”

Summary

This revision clarifies the determination of deck cargoes side projected area and
introduces the guidance of meshing size for strength assessment by means of
finite element analysis in line with coarse mesh criteria as commonly adopted in
FEA.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev. 5 (Sep 2020) 25 September 2020 1 January 2022

Corr.2 (Mar 2017) 15 March 2017 1 July 2018

Corr.1 (Dec 2016) - -

Rev.4 (Oct 2016) 31 October 2016 1 January 2018

Corr.1 (Sept 2014) 09 September 2014 -

Rev.3 (July 2007) 10 July 2007 1 January 2007

Rev.2 (Sept 2006) 06 September 2006 1 January 2007

Rev.1 (July 2004) 05 July 2004 -

Corr.1 (Feb 2004) 20 February 2004 1 January 2005

New (Jan 2004) 09 January 2004 -

e Rev.5 (Sep 2020)
.1 Origin for Change:

Request by non-IACS entity
Suggestion by IACS Member

.2 Main Reason for Change:

IACS Member and Industry identified the necessity to clarify the determination of deck
cargoes side projected area in note 1 of paragraphs UR A.2.1.3 and A.2.2.3.

Additionally, an IACS Member highlighted the differences in the approaches adopted in
the UR Al and A2.

In UR Al1.7.3, the stresses of hull supporting structure of anchor windlass and chain
stopper are to be computed using a gross thickness approach including its
corresponding loads and criteria while in UR A2.1.5 and A2.2.5 a net thickness
approach using its corresponding loads and criteria is requested.

Also, changes were made to align the text of UR with draft MSC.1/Circ.1175/Rev.1
(refer Annex 2 of SDC 6/13) approved by MSC 101 (refer para 12.9 of MSC 101/24).
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.3 List of non-1ACS Member Classification Societies contributing or
participating in IACS Working Group:

None
.4 History of Decisions Made
The determination of the deck cargoes side projected area in note 1 of paragraphs
A.2.1.3 and A.2.2.3 have been clarified through the definition of the loading condition
to be considered. The side projected area of deck cargoes should be taken as given by
the ship nhominal capacity condition. See separate TB.
The guidance of meshing size for strength assessment with finite element analysis is
provided in A2.1.5 and A2.2.5. The modified sentence “...a mesh size equal to the
stiffener spacing is generally acceptable, and the mesh is to be fine enough to
represent the geometry as realistically as possible.” is referred from 1-7-2/2.4.2 (e)
and 1-7-2/2.4.2 (f) of CSR-H.
.5 Other Resolutions Changes
UR Al & Rec 10.
.6 Any hinderance to MASS, including any other new technologies:
None
.7 Dates:

Original Proposal: 17 May 2018 by Hull Panel

Panel Approval: 27 August 2020 (Ref: 12106_PHI)

GPG Approval: 25 September 2020 (Ref: 12106_1Gzd)
e Corr.2 (Mar 2017)
.1 Origin for Change:

4 Suggestion by IACS member

.2 Main Reason for Change:
To modify the effective date of the UR A1, UR A2 from 1 January 2018 to 1 July 2018
in order to have a consistent effective date of a planned RCN/URCN which is to

incorporate the updates made to UR Al, UR A2 and Rec. 10.

.3 List of non-1ACS Member Classification Societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None
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.4 History of Decisions Made

None.

.5 Other Resolutions Changes

None

.6 Dates:
Original Proposal: 03 February 2017 by Hull Panel
Panel Approval: 10 February 2017 (Ref: PH17002).
GPG Approval: 15 March 2017 (Ref: 17022_IGb)

e Corr.1 (Dec 2016)

.1 Origin for Change:
A Other (Editorial correction identified by Hull Panel)

.2 Main Reason for Change:

Editorial correction identified by Hull Panel.

.3 List of non-1ACS Member Classification Societies contributing through the
TC Forum and/or participating in IACS Working Group:

None

.4 History of Decisions Made

None.

.5 Other Resolutions Changes

None

.6 Dates:
Original Proposal: 07 November 2016 by Hull Panel
Panel Approval: 09 December 2016 (Ref: PH7011_IHcg).
GPG Approval: N.A.

¢ Rev.4 (Oct 2016)

.1 Origin for Change:

Request by non-IACS entity
Suggestion by IACS member
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.2 Main Reason for Change:

Due to recurrent incidents during mooring and towing, IACS decided to review and
update Unified Requirement A2 and Recommendation No. 10 “Anchoring, Mooring,
and Towing Equipment”. Furthermore, IACS member comments to UR A2, Rev. 3
were addressed.

.3 List of non-1ACS Member Classification Societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None.

.4 History of Decisions Made:

GPG approved the initial Form A for the review of UR A1, UR A2, and Rec. No. 10 on 6
November 2009 (9633_IGc) and a revised Form A on 8 November 2010 (10035_1IGg).
The task was extended to allow for more extensive investigations and the associated
Form A was approved by GPG on 23 August 2012 (12106_1Gd).

The final draft revision of UR Al and the associated technical background document
were approved by Hull Panel on 6 January 2016.
.5 Other Resolutions Changes:

Recommendation No. 10 “Anchoring, Mooring, and Towing Equipment” was revised in
parallel to UR A2, providing recommended strengths of mooring and tow lines, being
the basis for design loads of fittings for mooring and other towing.

.6 Dates:

Original Proposal: 18 September 2007 made by GPG (6111cIGb)
Panel Approval: 03 October 2016 (Ref: PH7011)
GPG Approval: 31 October 2016 (12106_1Gs)

e Corr.1 (Sept 2014)

.1 Origin for Change:
Suggestion by an IACS member.

.2 Main Reason for Change:

To correct the reference of ISO 3913 in IACS UR A2. ISO 3913 is now withdrawn and
replaced by ISO 13795.

.3 List of non-1ACS Member Classification Societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None.

.4 History of Decisions Made:

A GPG Member proposed the correction and approved by GPG. Permsec corrected the
file and prepared a history file to record the correction.
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.5 Other Resolutions Changes:

None

.6 Dates:

Original Proposal: 26 August 2014 Made by a Member
GPG Approval: 09 September 2014 (Ref: 14141_1Gc)

e Rev.3 (July 2007)

Refer to the TB document in Part B.
e Rev.2 (Sept 2006)

Refer to the TB document in Part B.
e Rev.1 (July 2004)

“Contracted for Construction” statement added.
No history files or TB document available.

e Corr.1 (Feb 2004)
No history files or TB document available.
¢ New (Jan 2004)

Refer to the TB document in Part B.

Page 5 of 6



Part B

Part B. Technical Background
List of Technical Background (TB) documents for UR A2:
Annex 1. TB for New (Jan 2004)

See separate TB document in Annex 1.
Annex 2. TB for Rev.2 (Sept 2006)

See separate TB document in Annex 2.
Annex 3. Rev.3 (July 2007)

See separate TB document in Annex 3.
Annex 4. Rev.4 (Oct 2016)

See separate TB document in Annex 4.
Annex 5. Rev.5 (Sep 2020)

See separate TB document in Annex 5.

<4A>
Note: There are no separate Technical Background (TB) documents available for Corr.1

(Feb 2004), Rev.1 (July 2004), Corr.1 (Sept 2014), Corr.1 (Dec 2016) and Corr.2 (Mar
2017).
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Annex 1

UR A2 Technical Background

As a result of investigations regarding the damage caused to deck fittings by towing,

IACS members have confirmed that their Rules and the regulatory bodies' standards
(ISO) only provide the strength criteria for ropes, wires, fairleads, bollards, strong points,
etc for anchoring and mooring. The ETA standard for emergency towing use with
tankers has already been included in the Rules of members. Similarly the OCIMF has
recommended towing arrangements for tankers over 20,000dwt.

In order to respond in a proper manner to the damage caused, it is necessary to analyse
examples of the types of actual damage. However, owing to the time constraint and
unavailability of information sources, the members were unable to look into an example
of damage in depth.

Notwithstanding the above, if we accept the reasons for damage described in the
Australian proposal, the following observations are made:

- Mooring fittings generally also serve as towing fittings.

- The strength of shipboard fittings for mooring is related to the required strength of the

ship’s mooring lines as per the regulatory bodies' standards (ISO). In the past there was
no trouble because mooring force was typically higher than towing force. Now modern
high-power tugs are capable of exerting towline forces that are well in excess of those
exerted by tugs in services few years ago.

Also tugboat operators may use their own towing lines, which have greater strength than
mooring lines. Then it becomes difficult to predetermine working loads.

Shipbuilders have been executing reinforcement to the foundation structures that are
loaded with towing forces. However these local reinforcements and strength
investigations have been carried out their own way, individually, as seen in the existence
of various types of foundations / construction. There are no unified standards for
reinforcing the foundation of mooring fittings.

It should be noted that the Rules of some member Societies do actually prescribe local
reinforcement, such as scantling-up of the foundation plate thickness for steering gear
installation as well as reinforcement of foundation structure for cargo gear post

In order to increase attention to this matter by the shipping industry, we propose
herewith requirements for the strength of deck fittings and tie-down structure
reinforcement, for shipboard deck fittings used with tugs. Considering issues related to

the safety of hull construction, it is considered better to specify a "Safe Working Load"
for fittings rather than increasing scantlings specifically.

*kkkkkkkhkkhkhkhx

102711IGh  24/10/2003.



Annex 2

Technical Background

UR A2 (Rev.2, September 2006)
“Shipboard fittings and supporting hull structures associated with towing and
mooring on conventional vessels”

1. Scope and objective

Since the original UR A2 was withdrawn in 2005 reflecting the industry feedback, IACS have
been receiving further industry inputs with respect to how shipboard fittings were to be
designed, used and maintained for ship’s safe operation. These feedbacks were sent by
shipbuilders, ship operators, tug operators and port authorities. In the meantime, MSC80 (18
to 27 May 2005) adopted MSC/Circ.1175, “Guidance on Shipboard Towing and Mooring
Equipment”. The revised UR A2 was developed in line with the requirements in the
MSC/Circ. 1175. The valuable comments from industry, approximately 20 organisations, are
also considered and incorporated into the revision.

2. Points of discussions or possible discussions
The following summarize the changes made in the revision:

1. In view of the concerns of industry about the corrosion, the revision provides the
specific corrosion additions to the net thickness, on which basis all strength criteria as
specified in the revision are satisfactorily complied with. The general requirements
for survey after construction are also provided in order to maintain a sound structural
condition under the supervision of the class. (see A2.0, A2.4 and A2.5).

2. The design loads for both towing and mooring are revised in accordance with the
MSC/Circ. 1175. In addition to the specified minimum design load requirements, the
revision covers a greater design load, which may be specially requested by the
applicant, e.g., ship owner or ship operator. (see A2.1.3 and A2.2.3)

3. In selection of towing lines/mooring lines, it is also addressed that side projected area
including maximum stacks of deck cargo is to be taken into account, of which
concerns were raised by the Port of Rotterdam based on their own feasible study of
mooring forces induced by the wind forces due to full stacks of deck cargoes. (see
Note to A2.1.3.2 and A2.2.3.1).

4. To ensure safe towing and mooring operations, a preparation of the drawings, “towing
and mooring arrangement plan” and “pilot card” for information of the operation for
ship’s master and pilot respectively. (see A2.3)

3. Source/ derivation of proposed requirement
Hull Panel

4. Decision by voting
N.A.

5. GPG Discussion
The following issues were discussed at GPG and decided upon by vote:

1. The draft UR was received from the Hull Panel without a proposed uniform
application statement or date. A majority of Members agreed to the uniform
application statement proposed by ABS (“contracted for construction from 1
January 20077, with RS preferring the uniform application statement proposed by
GPG Chairman (“contracted for construction after 1 July 2007”).

2. LR pointed out that there would be a gap between the contract for construction date
associated with the amended UR A2 and the 1 January 2007 keel-laying date
associated with the entry into force of -the revised SOLAS Reg. 11-1/3-8. In order
to bridge this gap, all Members agreed to task the Perm Sec to draft a simple UI of
SOLAS Reg. 11-1/3-8 stating that the requirements in UR A2 (Rev.2) are to be



applied for ships with a keel laying date on or after 1 January 2007. This will
require Members to apply the requirements in UR A2 when acting on behalf of an
Administration, unless otherwise instructed by the Administration, but provide
Members additional time to implement the UR in their Rules.

Permanent Secretariat Note [7 September 2006]:

Following initial GPG approval, LR raised concerns that paragraph 2.2.3.1 of UR A2 refers to
Recommendation 10, thus making it mandatory, and that Table 5 of Recommendation 10
specifies the number of mooring lines, whereas when it was copied into MSC/Circ.1175 the
number of lines was omitted. This would mean that UR A2 could be considered as more
restrictive than the Circular and thus an TACS member may be disadvantaged in comparison
to a non-IACS member.

Further discussion was held by GPG members and it was agreed by all members to add a new
footnote to A2.2.3.1 (and A2.1.3(2) which also refers to Recommendation 10) to clarify that
Recommendation 10 is not a mandatory requirement. In addition the GPG Chairman has
opened a new subject number to discuss the method of making reference to the
mandatory/non-mandatory IACS and IMO Instruments in IACS mandatory Resolutions, i.e.
footnote and Annex (GPG Small Group on Reference to Mandatory Resolutions, 6158).

LR was also concerned about a lack of harmonisation between UR A2 and CSR for both oil
tankers and bulk carriers. Nine members (BV, KR, DNV, ABS, NK, RS, CCS, RINA and LR)
agreed that this should be dealt with separately from the adoption of the draft UR A2 and that
it should be considered and dealt with as rule change by PT1 and PT2 under the instruction of
Hull Panel.



TECHNICAL BACKGROUND — Revised June 2007 (ref. 6111 I1Gm)

UR A2 (Rev.2, September 2006)
“Shipboard fittings and supporting hull structures associated with towing and
mooring on conventional vessels”

1. Scope and objective

Since the original UR A2 was withdrawn in 2005 reflecting the industry feedback, IACS have
been receiving further industry inputs with respect to how shipboard fittings were to be
designed, used and maintained for ship’s safe operation. These feedbacks were sent by
shipbuilders, ship operators, tug operators and port authorities. In the meantime, MSC80 (18
to 27 May 2005) adopted MSC/Circ.1175, “Guidance on Shipboard Towing and Mooring
Equipment”. The revised UR A2 was developed in line with the requirements in the
MSC/Circ. 1175. The valuable comments from industry, approximately 20 organisations, are
also considered and incorporated into the revision.

2. Points of discussions or possible discussions
The following summarize the changes made in the revision:

I. In view of the concerns of industry about the corrosion, the revision provides the
specific corrosion additions to the net thickness, on which basis all strength criteria as
specified in the revision are satisfactorily complied with. The general requirements
for survey after construction are also provided in order to maintain a sound structural
condition under the supervision of the class. (see A2.0, A2.4 and A2.5).

2. The design loads for both towing and mooring are revised in accordance with the
MSC/Circ. 1175. In addition to the specified minimum design load requirements, the
revision covers a greater design load, which may be specially requested by the
applicant, e.g., ship owner or ship operator. (see A2.1.3 and A2.2.3)

3. In selection of towing lines/mooring lines, it is also addressed that side projected area
including maximum stacks of deck cargo is to be taken into account, of which
concerns were raised by the Port of Rotterdam based on their own feasible study of
mooring forces induced by the wind forces due to full stacks of deck cargoes. (see
Note to A2.1.3.2 and A2.2.3.1).

4. To ensure safe towing and mooring operations, a preparation of the drawings, “towing
and mooring arrangement plan” and “pilot card” for information of the operation for
ship’s master and pilot respectively is specified. This plan used for review/survey of shipboard
fittings and supporting hull structures by classification society can be used as appropriate operation
guidance for proper mooring of the vessel in line with the intent of design of deck fittings. (see
A2.3)

5. To reflect the design conditions, especially for the vessel, of which deck fittings are designed based
on the reduced breaking strength of mooring lines and the increased numbers of the mooring lines
as permitted by the footnote of Table 5 of IACS Recommendation No. 10. the following
information are to be clearly indicated on the plan:

.1 the arrangement of mooring lines showing number of the lines (N), together with
.2 the specified breaking strength of each mooring lines intended to be used (BS). (see A2.3.3)

3. Source/ derivation of proposed requirement
Hull Panel

4. Decision by voting
N.A.
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5. GPG Discussion
The following issues were discussed at GPG and decided upon by vote:

1. The draft UR was received from the Hull Panel without a proposed uniform
application statement or date. A majority of Members agreed to the uniform
application statement proposed by ABS (“contracted for construction from 1
January 20077, with RS preferring the uniform application statement proposed by
GPG Chairman (“contracted for construction after 1 July 2007”).

2. LR pointed out that there would be a gap between the contract for construction date
associated with the amended UR A2 and the 1 January 2007 keel-laying date
associated with the entry into force of -the revised SOLAS Reg. 11-1/3-8. In order
to bridge this gap, all Members agreed to task the Perm Sec to draft a simple Ul of
SOLAS Reg. II-1/3-8 stating that the requirements in UR A2 (Rev.2) are to be
applied for ships with a keel laying date on or after 1 January 2007. This will
require Members to apply the requirements in UR A2 when acting on behalf of an
Administration, unless otherwise instructed by the Administration, but provide
Members additional time to implement the UR in their Rules.

Permanent Secretariat Note [7 September 2006]:

Following initial GPG approval, LR raised concerns that paragraph 2.2.3.1 of UR A2 refers to
Recommendation 10, thus making it mandatory, and that Table 5 of Recommendation 10
specifies the number of mooring lines, whereas when it was copied into MSC/Circ.1175 the
number of lines was omitted. This would mean that UR A2 could be considered as more
restrictive than the Circular and thus an IACS member may be disadvantaged in comparison
to a non-IACS member.

Further discussion was held by GPG members and it was agreed by all members to add a new
footnote to A2.2.3.1 (and A2.1.3(2) which also refers to Recommendation 10) to clarify that
Recommendation 10 is not a mandatory requirement. In addition the GPG Chairman has
opened a new subject number to discuss the method of making reference to the
mandatory/non-mandatory IACS and IMO Instruments in [ACS mandatory Resolutions, i.e.
footnote and Annex (GPG Small Group on Reference to Mandatory Resolutions, 6158).

LR was also concerned about a lack of harmonisation between UR A2 and CSR for both oil
tankers and bulk carriers. Nine members (BV, KR, DNV, ABS, NK, RS, CCS, RINA and LR)
agreed that this should be dealt with separately from the adoption of the draft UR A2 and that
it should be considered and dealt with as rule change by PT1 and PT2 under the instruction of
Hull Panel.
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Annex 3

TECHNICAL BACKGROUND

UR A2 (Rev.3, July 2007)

“Shipboard fittings and supporting hull structures associated with towing and
mooring on conventional vessels”

1. Background

Following approval of UR A2 (Rev.2) in September 2006, LR proposed to amend TB in order to
clarify GPG’s agreement ““to align the MSC Circular 1175 and UR A2 and introduced the note
into paragraphs A2.1.3 and A.2.2.3 stating that only the breaking strengths in the Table 5 of Rec
10 are considered mandatory; the footnote to Table 5 of Rec 10 is not mandatory and thus A2
does not permit the reduction of the breaking strengths of Table 5 when the greater number of
lines are used.”

After GPG discussion in which members could not come to an unanimous decision, GPG Chair
in 6111 IGi tasked Hull Panel to answer the following:

“For the application of the load considerations in UR A2.1.3 and A2.2.3, is there justification for
accepting a reduction in the breaking strength of mooring and towing lines as permitted by the
footnote to Table 5 of REC 10, in association with a corresponding increase in the number of
mooring/towing lines?”

Hull Panel agreed to the application of the footnote to Table 5 of IACS Recommendation No.10
and submitted a further revision to UR A2 to incorporate this.

2. Discussion

The proposed revision to UR A2 was agreed by GPG, but there were concerns about the initial
Technical Background information submitted by Hull Panel since it referred to the approval of
‘towing and mooring arrangements plans’. The technical background information was therefore
resubmitted with 6111 PHc (see Appendix 1) without reference to the approved plan, together
with a revised Technical Background document for UR A2(Rev.2).

Since the revision to UR A2 (Rev.2) was made for clarification of its original intention of the
requirements related to Design Load of Mooring equipment and its supporting structure, it was
agreed that it should be applicable to ships with a keel laying date on or after 1 Jan 2007. It was
also agreed that UI SC212 should be editorially modified to replace "UR A2 (Rev.2)" with "UR
A2 (Rev.2 or Rev.3)".

3. Conclusion

UR A2(Rev.3) and the revised TB for UR A2(Rev.3) were adopted on 10 July 2007 (6111 _1Go)
—see also 6111 IGm dated 6 June 2007.

Prepared by Permanent Secretariat
July 2007
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APPENDIX 1 - Hull Panel’s Reply to GPG (attachment to 6111_PHc)

1. Hull Panel unanimously agrees that the footnote to Table 5 of IACS Recommendation No. 10
can be applied in determination of the breaking strength of mooring line for the application of the
load consideration in UR A 2.2.3 based on the following current/additional provisions:

2. In A 2.3. "Towing and mooring arrangements plan" of the UR, it is required that "towing and
mooring arrangements plan" is to be available on board for the guidance of the Master." This plan
used for review/survey of shipboard fittings and supporting hull structures by member society
can be used as appropriate operation guidance for proper mooring of the vessel in line with the
intent of designs of deck fittings.

3. In order to reflect the design conditions, especially for the vessel, of which deck fittings are
designed based on the reduced breaking strength of mooring lines and the increased numbers of
the mooring lines as permitted by the footnote of Table 5 of IACS Recommendation No. 10, the
following information are to be clearly indicated on the plan:

3.1. the arrangement of mooring lines showing number of the lines (N), together with
3.2. the breaking strength of each mooring line (BS)

4. HP will reflect the item 3 above into A 2.3 of the UR and submit for GPG's approval. The
proposed changes to UR A2 (Rev. 2) is attached for ready reference.
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APPENDIX 2 — Revised TB for UR A2(Rev.2) (attachment to 6111 _PHc)

Technical Background

UR A2 (Rev.2, September 2006)
“Shipboard fittings and supporting hull structures associated with towing and
mooring on conventional vessels”

1. Scope and objective

Since the original UR A2 was withdrawn in 2005 reflecting the industry feedback, IACS have
been receiving further industry inputs with respect to how shipboard fittings were to be
designed, used and maintained for ship’s safe operation. These feedbacks were sent by
shipbuilders, ship operators, tug operators and port authorities. In the meantime, MSC80 (18
to 27 May 2005) adopted MSC/Circ.1175, “Guidance on Shipboard Towing and Mooring
Equipment”. The revised UR A2 was developed in line with the requirements in the
MSC/Circ. 1175. The valuable comments from industry, approximately 20 organisations, are
also considered and incorporated into the revision.

2. Points of discussions or possible discussions
The following summarize the changes made in the revision:

1. In view of the concerns of industry about the corrosion, the revision provides the
specific corrosion additions to the net thickness, on which basis all strength criteria as
specified in the revision are satisfactorily complied with. The general requirements
for survey after construction are also provided in order to maintain a sound structural
condition under the supervision of the class. (see A2.0, A2.4 and A2.5).

2. The design loads for both towing and mooring are revised in accordance with the
MSC/Circ. 1175. In addition to the specified minimum design load requirements, the
revision covers a greater design load, which may be specially requested by the
applicant, e.g., ship owner or ship operator. (see A2.1.3 and A2.2.3)

3. In selection of towing lines/mooring lines, it is also addressed that side projected arca
including maximum stacks of deck cargo is to be taken into account, of which
concerns were raised by the Port of Rotterdam based on their own feasible study of
mooring forces induced by the wind forces due to full stacks of deck cargoes. (see
Note to A2.1.3.2 and A2.2.3.1).

4. To ensure safe towing and mooring operations, a preparation of the drawings, “towing
and mooring arrangement plan” and “pilot card” for information of the operation for
ship’s master and pilot respectively is specified. This plan used for review/survey of shipboard
fittings and supporting hull structures by classification society can be used as appropriate operation
guidance for proper mooring of the vessel in line with the intent of design of deck fittings. (see
A2.3)

5. To reflect the design conditions, especially for the vessel, of which deck fittings are designed based
on the reduced breaking strength of mooring lines and the increased numbers of the mooring lines
as permitted by the footnote of Table 5 of IACS Recommendation No. 10. the following
information are to be clearly indicated on the plan:

.1 the arrangement of mooring lines showing number of the lines (N), together with

.2 the specified breaking strength of each mooring lines intended to be used (BS). (see A2.3.3)

3. Source/ derivation of proposed requirement
Hull Panel

4. Decision by voting
N.A.
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5. GPG Discussion
The following issues were discussed at GPG and decided upon by vote:

1. The draft UR was received from the Hull Panel without a proposed uniform
application statement or date. A majority of Members agreed to the uniform
application statement proposed by ABS (“contracted for construction from 1
January 20077, with RS preferring the uniform application statement proposed by
GPG Chairman (“contracted for construction after 1 July 2007”).

2. LR pointed out that there would be a gap between the contract for construction date
associated with the amended UR A2 and the 1 January 2007 keel-laying date
associated with the entry into force of -the revised SOLAS Reg. II-1/3-8. In order
to bridge this gap, all Members agreed to task the Perm Sec to draft a simple Ul of
SOLAS Reg. II-1/3-8 stating that the requirements in UR A2 (Rev.2) are to be
applied for ships with a keel laying date on or after 1 January 2007. This will
require Members to apply the requirements in UR A2 when acting on behalf of an
Administration, unless otherwise instructed by the Administration, but provide
Members additional time to implement the UR in their Rules.

Permanent Secretariat Note [7 September 2006]:

Following initial GPG approval, LR raised concerns that paragraph 2.2.3.1 of UR A2 refers to
Recommendation 10, thus making it mandatory, and that Table 5 of Recommendation 10
specifies the number of mooring lines, whereas when it was copied into MSC/Circ.1175 the
number of lines was omitted. This would mean that UR A2 could be considered as more
restrictive than the Circular and thus an IACS member may be disadvantaged in comparison
to a non-IACS member.

Further discussion was held by GPG members and it was agreed by all members to add a new
footnote to A2.2.3.1 (and A2.1.3(2) which also refers to Recommendation 10) to clarify that
Recommendation 10 is not a mandatory requirement. In addition the GPG Chairman has
opened a new subject number to discuss the method of making reference to the
mandatory/non-mandatory IACS and IMO Instruments in IACS mandatory Resolutions, i.e.
footnote and Annex (GPG Small Group on Reference to Mandatory Resolutions, 6158).

LR was also concerned about a lack of harmonisation between UR A2 and CSR for both oil
tankers and bulk carriers. Nine members (BV, KR, DNV, ABS, NK, RS, CCS, RINA and LR)
agreed that this should be dealt with separately from the adoption of the draft UR A2 and that
it should be considered and dealt with as rule change by PT1 and PT2 under the instruction of
Hull Panel.
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Part B, Annex 4

Technical Background (TB) document for UR A2 (Rev.4 Oct 2016)

1. Scope and objectives

Due to recurrent incidents during mooring and towing and IACS member comments to
UR A2, Rev. 3, UR A2 has been reviewed and updated.

For further information see Attachment 1.

2. Engineering background for technical basis and rationale
See Attachment 1.

3. Source/derivation of the proposed IACS Resolution
See Attachment 1.

4. Summary of Changes intended for the revised Resolution

Towing services have been clearly and, in part, newly defined. ‘Other towing’ has been
designated as towing by another ship or a tug, e.g. such as to assist the ship in case of
emergency, for the case that equipment is intended to be fitted for this.

Minimum loads have been introduced for the selection of shipboard fittings from
industry standards. For shipboard fittings, not selected from an industry standard,
design requirements have been introduced. For bollards and bitts, attachment points
for the mooring or towing lines have been defined.

Basic requirements have been introduced for strength assessment with finite element
analysis of the supporting hull structure as well as for shipboard fittings, not selected
from an industry standard.

A safe towing load has been introduced next to the safe working load to better
distinguish the purpose (towing or mooring) of different shipboard fittings.

The safety factor in the safe working load for mooring has been reduced to mitigate
the impact on scantlings of the modified recommended strength of mooring lines for
ships with Equipment Number EN > 2000 according to Recommendation No. 10, being
the basis for the design load.

The safe towing load for ‘other towing’ has been reduced to 80% of the design load to
include some safety margin, considering the newly defined purpose of ‘other towing’.

Information on the acceptable environmental conditions for the recommended
minimum breaking strength of mooring lines for ships with EN > 2000 has been
required to be included on the towing and mooring arrangements plan and the pilot
card.

The corrosion additions for ships other than CSR ships were modified to ease the
survey of hull supporting structures.

A wear allowance was introduced and is to be applied to shipboard fittings, not
selected from an industry standard.

See Attachment 1 for more detailed information.



5. Points of discussions or possible discussions

The increase in recommended strength of mooring lines for ships with EN > 2000
according to the draft revision of Recommendation 10 may lead to scantling increase
for some ships, refer to technical background of draft revision 3 of Recommendation
No. 10. In the past, many ships have already been equipped with stronger and more
lines than recommended by Recommendation No. 10 and the higher strength of the
lines was, sometimes, sometimes not, considered for the design of fittings and
supporting hull structure. Compared to the case that the higher strength of the lines
was considered for the design of fittings and supporting hull structure, increase in
scantlings is not, or only to a limited extent, to be expected. To mitigate the impact on
scantlings, the safety factor in the safe working load for mooring has already been
reduced from 1.25 to 1.15. For many smaller ships this will lead to similar or even
lower scantlings than before. However, further reducing the safety factor or even
reducing it below 1.0 would contradict other internationally accepted recommendations
on mooring of ships, e.g., those from the Oil Companies International Marine Forum
(OCIMF), refer to OCIMF Mooring Equipment Guidelines 3.

6. Attachments if any
Attachment 1.



Attachment 1 to Annex 4

Technical background to UR A2 (Rev.4 Oct 2016)
‘Shipboard fittings and supporting hull structures
associated with towing and mooring on
conventional ships’

A2.0. Application and definitions

The scope concerning towing was clearly defined and partly modified in that

e the UR is applicable to ‘normal towing’ defined as “towing operations necessary for
manoeuvring in ports and sheltered waters associated with the normal operations of
the ship”,

e the UR is applicable to ‘other towing’ for ships intended to be fitted with equipment
for towing by another ship or a tug, e.g. such as to assist the ship in case of
emergency as given in SOLAS Regulation 11-1/3-4 Paragraph 2 “Emergency towing
procedures on ships”,

e the UR is not applicable to escort towing as it is a special service in certain estuaries
and typically regulated by the respective authorities,

¢ the UR is not applicable to canal transit towing as it is typically regulated by the
respective authorities,

e the UR is not applicable to emergency towing for tankers as regulated by SOLAS
regulation 11-1/3-4 Paragraph 1 ‘Emergency towing arrangements on tankers’.

The definitions were updated in that ‘special purpose ship’ was defined as in MSC.266(84)
as a mechanically self-propelled ship which by reason of its function carries on board more
than 12 special personnel.

A2.1. Towing
A2.1.3. Load considerations

As the purpose of ‘normal towing’ and ‘other towing’ is clearly defined in A2.0, references to
the purpose of the towing operations were deleted in A2.1.3.

For ‘normal towing’ it should be observed that increasingly tugs are in service that have
static bollard pull of up to 80 t. The joint ‘Guidelines on Design and Layout of Harbour
Towage Equipment’ of the European Tugowners Association and the European Maritime
Pilots’ Association recommend observing this for the design of towing equipment for normal
towing. For towing fittings providing considerably lower strength the risk for overloading may
be increased.

Design loads for ‘other towing’ were maintained for ships, not subject to SOLAS regulation
11-1/3-4 Paragraph 1, but intended to be fitted with equipment for towing by another ship or a
tug, e.g. such as to assist the ship in case of emergency as given in SOLAS Regulation II-
1/3-4 Paragraph 2. It is to be observed that it is not mandatory to equip ships, not subject to
SOLAS regulation 11-1/3-4, with fittings designed for ‘other towing’. However, in IACS
Recommendation No. 10 ‘Anchoring, Mooring, and Towing Equipment’, 2.5.2 it is
recommended to provide towing arrangements fore and aft of sufficient strength for ‘other
towing’ service.

A provision was added, giving the design load to be applied in case of the fitting is intended
to be used for, both, ‘normal towing’ and ‘other towing’ operations. In this case the design



load is not to be less than the greater of the design loads for ‘normal towing’ and ‘other
towing’.

The Note in A2.1.3 was partly deleted as A2.1.3 2) clearly requires applying the minimum
breaking strength of the tow line according to Rec. No. 10 to determine the design load for
‘other towing’. Furthermore, the Note was reformulated. Side projected areas are required to
be taken into account “including that of deck cargoes as given by the loading manual”
instead of “maximum stacks of deck cargoes” in order to account also for deck cargo other
than container stacks. A second Note was added, stating that “the increase of the minimum
breaking strength for synthetic ropes [...] needs not to be taken into account for the loads
applied to shipboard fittings and supporting hull structure” because this increase is related
to aging and wear and, in case of polyamide, also allows for strength loss when wet.

A2.1.3 requires that the “the design load is to be applied to fittings in all directions that may
occur by taking into account the arrangement shown on the towing and mooring
arrangements plan”. This provision shall ensure that not only the intended line leads as
shown in the arrangement plan are considered for the application of the design load to a
fitting but also other line leads if deemed possible as well as realistic based on the given
arrangement.

A2.1.4. Shipboard fittings

Minimum load assumptions were added for the selection of shipboard fittings from industry
standards, similar to the design loads given by A2.1.3. This ensures that the chosen fittings
provide similar load capacity as the hull supporting structure and similar safety margins in
TOW and SWL.

A2.1.4 allows for choosing towing bitts (double bollards) explicitly for the towing rope
attached with eye splice, which is the usual method in towing. This is possible if the industry
standard distinguishes between different methods to attach the line, e.g. as the ISO
standard for welded steel bollards (ISO 13795). Some standards for double bollards (e.g.
JIS) provide information on maximum applicable rope tension irrespective of the method of
application of the rope. In these cases, the bollard is to be selected based on these
applicable rope tensions which are considered to be designed for, both, the line attached
with eye splice as well as the line applied in figure-of-eight fashion.

More specific requirements were included for shipboard fittings not selected from an
accepted industry standard, concerning the acting point of the towing force, allowable
stresses, analysis methods, net scantling approach, as well as corrosion additions and wear
allowance. It was allowed for load tests as alternative to strength calculations at the
discretion of the classification society.

A2.1.5. Supporting hull structure

A sketch of a sample arrangement of reinforced members beneath shipboard fittings was
added to the UR and it was pointed out that proper alignment of fitting and supporting hull
structure is to be ensured. This is to put more focus on the effective arrangement of
supporting hull structures and its alignment with the on deck structure, which is important to
ensure structural behaviour in line with the design calculations. Several damage cases
reported in the past can be related to ineffective structural reinforcement and alignment.

The acting point of the towing force on shipboard fittings was specified in detail for bollards
and bitts to be taken not less than 4/5 of the tube height above the base. This requirement
is aligned with ISO 13795 “Welded steel bollards for sea-going vessels”.



An allowable equivalent stress was introduced for strength assessment with finite element
analysis equal to 100% of the specified minimum yield point of the material. Furthermore,
basic modelling guidance for finite element analysis was added to A2.1.5. The basic mesh
requirements for FE models are considered to yield stresses comparable to those calculated
by beam theory calculations.

A2.1.6. Safe Towing Load (TOW)

A2.1.6 was modified in that it defines a safe towing load TOW as the load limit for towing
purpose instead of a safe working load SWL in order to make the intended use of the fittings
visible. The SWL is retained as marking of fittings intended for mooring purpose. This
serves the purpose of preventing wrong operation as there are different safety factors for
mooring and towing operations and, in particular, different typical attachment methods of the
rope to double bollard with respect to mooring and towing operations. Double bollards for
towing purpose may be selected for the rope attached with eye-splice (e.g. possible with
ISO standard for welded steel bollards, ISO 13795) which, however, could lead to damage
of the fitting when used with a rope attached in figure-of-eight fashion, as this attachment
method can subject either of the two posts to a force twice as large as that from a rope
attached with eye splice. If fittings are intended to be used also for mooring, the provisions
for mooring according to A2.2 are to be observed and SWL is to be marked to the fitting in
addition to TOW. In this case double bollards are to be selected to also resist the loads from
mooring for the rope attached in figure-of-eight fashion. Thus, TOW and SWL as dedicated
markings for towing and mooring purpose, respectively, are intended to make the use of
double bollards safer as clear load limits are marked with respect to the different methods of
attaching the rope to the fitting.

As in UR A2 Rev. 3, the design load for ‘other towing’, given by A2.1.3 (2), is equal to the
minimum breaking strength of the tow line according to Rec. No. 10. However, in A2.1.6 3)
TOW for ‘other towing’ is limited to not exceed 80% of the minimum breaking strength of the
tow line. This aligns the safety factor included in the marked TOW with that of fittings for
‘normal towing’. For the purpose of towing to assist the ship in case of emergency, it is
considered necessary to include some additional margin. UR A2 Rev. 3 considered fittings
for other towing to be used with the ship’s own tow line that was expected to break under a
load equal to its MBL. However, today it is to be expected that such towing in most cases
will be performed by tugs using their own lines which have high safety factors and, thus,
high strength that is likely to exceed the strength of shipboard fittings for ‘other towing’. The
towing line cannot be expected to break before the fitting.

A2.1.6 6) requires to mark TOW (and SWL in case the fitting is intended to be used for, both,
towing and mooring) in ‘t’ (tonnes) on the fittings. This has not been defined in UR A2 Rev.
3. The unit ‘t’ was confirmed by industry representatives as typical and preferable unit for

the marking of deck fittings. Also, OCIMF recommends using this unit for marking of the

load limit. Reasons are that this unit is commonly used, e.g., as load limit for lifting
appliances and that the unit ‘kN’ could be confused with ‘t’, which may result in considerable
overload as a load in ‘kN’ is equivalent to about ten times a weight in ‘t".

A2.2. Mooring
A2.2.3.Load considerations

In A2.2.3 1) the safety factor in the design load for hull supporting structures of mooring
fittings was modified in consequence of the revision of recommended mooring lines in
Recommendation No. 10 where more advanced methods for the selection of mooring lines
were introduced for ships with EN > 2000. To partly mitigate the impact of the new
recommended line strength on the mooring equipment of ships with EN > 2000 the safety
factor in the design load was reduced from 1.25 to 1.15. However, the MBL of the lines,



being the design load basis, also include safety margins with respect to the expected load
level for the considered environmental conditions, i.e. for ships with EN > 2000 a factor of
1.82 is contained in the recommended MBL. The typical relation of the expected maximum
mooring line load for the considered environmental conditions, MBL, SWL, and design load
is shown in the figure below. To not reduce the standard compared to the UR A2 Rev. 3, the
recommended mooring line strength for ships with EN < 2000 was increased in
Recommendation No. 10 by a factor of 1.25/1.15.

ring line load ran

I

Load

MBL

mooring line load
SWL =
1.82 - expected max. ¢

1.15- MBL

Design load

Expected max.

mooring line load

Note 1 was reformulated such that side-projected areas are required to be taken into
account “including that of deck cargoes as given by the loading manual” instead of
“maximum stacks of deck cargoes” in order to account also for deck cargo other than
container stacks. A new Note 2 was added, stating that “the increase of the minimum
breaking strength for synthetic ropes [...] needs not to be taken into account for the loads
applied to shipboard fittings and supporting hull structure” because this increase is related
to aging and wear and, in case of polyamide, also allows for strength loss when wet. Note 3
was deleted as not applicable anymore to Recommendation No. 10 Rev. 3. The former Note
2 and Note 4 were also deleted as A2.2.3 1) clearly requires applying the minimum breaking
strength of the mooring line according to Recommendation No. 10 to determine the design
load.

In A2.2.3 2) the design load for supporting hull structures for winches was modified. The
intended maximum brake holding load of winches is required to be assumed not less than
80% of the minimum breaking load (MBL) of the mooring line according to the
Recommendation No. 10. As the design load is defined as 1.25 times the intended
maximum brake holding load, then the minimum design load is equal to the MBL of the
mooring line. This was added because the break holding load is considered unreliable for
winches with certain brake types and when the brake holding load is not tested and
adjusted on a regular basis. Over-tightened winch brakes but also other circumstances may
subject the winch to the full MBL of the mooring line. This was confirmed by industry
representatives and is in line with OCIMF ‘Mooring Equipment Guidelines’.

A2.2.3 4) requires that “the design load is to be applied to fittings in all directions that may
occur by taking into account the arrangement shown on the towing and mooring
arrangements plan”. This provision shall ensure that not only the intended line leads as
shown in the arrangement plan are considered for the application of the design load to a
fitting but also other line leads if deemed possible as well as realistic based on the given
arrangement.



A2.2.4.Shipboard fittings

Refer to A2.1.4 for similar modifications. Other than in A2.1.4, mooring bitts (double
bollards) are required to resists the loads caused by the mooring rope applied in figure-of-
eight fashion, being the standard method and which can subject either of the two posts to a
force twice as large as that from a rope attached with eye splice.

A2.2.5.Supporting hull structure

Refer to A2.1.5 for similar modifications. The acting point of the mooring force on shipboard
fittings was also specified in detail for bollards and bitts to be taken 4/5 of the tube height
above the base. Different from towing, if fins are fitted to the bollard tubes to keep the
mooring line as low as possible, the attachment point of the mooring line may be taken at
the location of the fins. Except for the latter, this requirement is aligned with ISO 13795
“Welded steel bollards for sea-going vessels”.

A2.2.6.Safe Working Load (SWL)

In A2.2.6 2) the SWL was modified to “not exceed the MBL of the mooring line according to
Recommendation No. 10” instead of “80% of the design load per A2.2.3". This is because
the safety factor in the design load for mooring was changed to 1.15 and ‘80%’ is not
matching this safety factor anymore.

A2.3. Towing and mooring arrangements plan

To A.2.31) it was added that it is to be noted in the ‘Towing and mooring arrangements
plan’ that TOW is the load limit for towing purpose and SWL that for mooring purpose. For
double bollards it is to be noted that, if not otherwise chosen, TOW is the load limit for a
towing line attached with eye-splice. This is in accordance with the definitions made in
A2.1.6 and A2.2.6 and was added to ensure that the purpose of the markings on the
mooring and towing fittings and the method of use is described in the documents available
to the ship’s crew.

To A.2.3 2) it was added that the SWL and TOW markings as given by the ‘Towing and
mooring arrangements plan’ are subject to approval by the class society with respect to the
purpose (mooring/harbour towing/other towing) and the manner of applying the towing or
mooring line load including limiting fleet angles. This shall clarify which information on the
‘Towing and mooring arrangements plan’ is to be approved by the class society. It is thereby
specified that the class society does not need to approve the arrangement of mooring and
towing equipment.

A2.3 3) of UR A2 Rev. 3 requires the ‘Towing and mooring arrangements plan’ to show the
number of mooring lines together with the breaking strength of each mooring line in case
the deck fittings and their supporting hull structures were designed based on reduced
breaking strength of mooring lines with corresponding increase of number of lines or vice
versa. This requirement was changed such that the number of mooring lines and the
breaking strength of each mooring line are to be shown in general to give overview of the
available mooring lines.

To A2.3 2) it was added that the acceptable wind and current speed as given in IACS
Recommendation No. 10 for the recommended minimum breaking strength of mooring lines
is to be noted in the ‘Towing and mooring arrangements plan’ for ships with Equipment
Number EN>2000. This information is considered important for the ship’s crew, in particular,
of large ships to be aware of limitations of the mooring equipment and, thus, to enable the
early preparation of countermeasures (e.g. use of storm bollards, requesting tug assistance,



leaving or not entering port) in the case of deteriorating environmental conditions in order to
prevent the ship to come loose from its moorings.

A2.4. Corrosion addition

The corrosion addition for supporting hull structures was modified to evade the problem of
having different corrosion allowances for the same structural elements based on UR A2 on
the one hand and based on other class rules (e.g. for deck structures) on the other hand.
This was found to be a problem for survey. For supporting hull structures the individual
corrosion addition according to the society’s rules for the surrounding structure is to be
applied. The procedure is similar to that of CSR. For all other structures (e.g. pedestals) not
selected from an accepted industry standard, 2 mm corrosion addition was retained.

Also for shipboard fittings provisions were added that define the corrosion margins to be
considered for design of fittings not selected from an accepted industry standard.

A2.5. Wear allowance

In addition to the corrosion addition, a wear allowance of 1 mm was defined for shipboard
fittings, not selected from industry standards. The wear allowance was introduced to not
achieve less scantlings than according to ISO standards, e.g. ISO 13795 for welded steel
bollards, for the same load cases. In this respect it should be observed that no fabrication
tolerances are considered by UR A2 in contrast to some industry standards, e.g. the ISO
standards.



Part B Annex 5

Technical Background (TB) document for UR A2 (Rev.5 Sep 2020)

1. Scope and objectives

The scope of this revision is to clarify the determination of deck cargoes side
projected area in note 1 of paragraphs UR A.2.1.3 and A.2.2.3.

2. Engineering background for technical basis and rationale

The determination of the deck cargoes side projected area in note 1 of
paragraphs UR A.2.1.3 and A.2.2.have been clarified introducing the definition of
the condition to be considered.

The side projected area of the deck cargoes should be determined for the ship
nominal capacity condition.

The nominal capacity condition is defined in UR A2.0 Application and definitions.

The side projected area of the deck cargoes at nominal capacity should be
presented in the ship arrangement (i.e. GA, Capacity Plan, Container Stowage
Plan, etc.) being or not being part of a ship’s manual (trim and stability booklet,
loading manual, cargo securing manual, etc.).

The calculation of the EN referred to in UR A2 for towing and mooring is to be
performed considering the side projected area of deck cargoes at nominal
capacity condition combined with summer load line with even keel.

3. Source/derivation of the proposed IACS Resolution

None

4. Summary of Changes intended for the revised Resolution:

A2.0 Application and definitions

The nominal capacity condition is defined as the theoretical condition where the
maximum possible deck cargoes are included in the ship arrangement in their
respective positions. For container ships the nominal capacity condition represents
the theoretical condition where the maximum possible number of containers is
included in the ship arrangement in their respective positions.

Note 1 Paragraph A.2.1.3:

1. Side projected area including that of deck cargoes as given by the ship nominal capacity
condition theloading-manual is to be taken into account for selection of towing lines and
the loads applied to shipboard fittings and supporting hull structure. The nominal capacity
condition is defined in A2.0.




Part B Annex 5

Note 1 Paragraph A.2.2.3:

1. If not otherwise specified by Recommendation No. 10, side projected area including that of
deck cargoes as given by the ship hominal capacity condition theloading-manual is to
be taken into account for selection of mooring lines and the loads applied to shipboard
fittings and supporting hull structure. The nominal capacity condition is defined in A2.0.

Also, changes were made to align the text of UR with draft MSC.1/Circ.1175/Rev.1 (refer
Annex 2 of SDC 6/13) approved by MSC 101 (refer para 12.9 of MSC 101/24).

5. Points of discussions or possible discussions

None

6. Attachments, if any
None



I ACS History File + TB Part A

UR A3 “Anchor Windlass Design and Testing”

Summary

The purpose of Revision 1 of this UR is to solve some issues in paragraphs 2.2

and 6.(a) in order to:

a) consider additional exceptions for the selection of welding consumables;
and

b) align the marking examples with ISO4568:2006

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.1 (Jun 2019) 13 June 2019 1 July 2020

New (Jun 2017) 03 June 2017 1 July 2018

e Rev.1l (Jun 2019)
.1 Origin of Change:
| Suggestion by IACS member
.2 Main Reason for Change:
To modify requirements regarding welded fabrication taking into account welding
consumables which are not specified in W17 nor W23 and to align requirements

regarding the marking with requirements of ISO 4568:2006.

.3 List of non-1ACS Member classification societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None

.4 History of Decisions Made:

Form A agreed by Panel and submitted to GPG under 19023_PMa dated 30/01/2019.
.5 Other Resolutions Changes

None

.6 Any hinderance to MASS, including any other new technologies:

None

Page 1 of 3




.7 Dates:
Original Proposal: May 2018

Panel Approval: May 2019 (Ref: PM18917_IMf)
GPG Approval: 13 June 2019 (Ref: 19023_1Gd)

e New (Jun 2017)
.1 Origin of Change:

4] Other (MAIB Report on the investigation of the catastrophic failure of
windlass hydraulic motor on board Stellar Voyager off Tees Bay resulting
in a major injury on 23 March 2009, Report No. 25/2009, December
2009.)

.2 Main Reason for Change:

None

.3 List of non-1ACS Member classification societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None
.4 History of Decisions Made:
Form A agreed by Panel and submitted to GPG under 9616aPMa dated 25 Feb. 2011.
.5 Other Resolutions Changes
None
.6 Dates:
Original Proposal: 05 January 2011 Made by a Member

Panel Approval: 03 May 2017 (Ref:PM9910)
GPG Approval: 03 June 2017 (Ref: 9616alGo)
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Part B. Technical Background

List of Technical Background (TB) documents for UR A3:

Annex 1. TB for New (Jun 2017)
See separate TB document in Annex 1.
Annex 2. TB for Rev.1 (Jun 2019)

See separate TB document in Annex 2.

<A D>
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Part B, Annex 1

Technical Background (TB) document for UR A3 (New June 2017)

1. Scope and objectives

Development of a UR for anchoring equipment, which would include measures to reduce
catastrophic failure of windlass hydraulic motors. The MAIB recommended revision of UR A;
however, UR Al and UR A2 do not contain machinery requirements and are the responsibility of
the Hull Panel. After discussion with the Hull Panel Chairman, it was suggested that a new UR
be developed specifically for the machinery requirements (e.g. UR A3).

Since there is a current project team for a Hull Panel task (PH7011), the comments (if any) of
this project team and the Hull Panel should also contribute to the development of the Machinery
Panel’s UR for anchoring equipment.

The development of the Machinery Panel’s UR for anchoring equipment should take into
consideration the causes of the catastrophic failures and suggestions for requirements, such as,
additional requirements for the windlass, consideration of different windlass types,
requirements for the operators station or the required location of the operators station, material
requirements and overpressure arrangement in the hydraulic system etc.

2. Engineering background for technical basis and rationale

This task was triggered by the UK MAIB and their report on the investigation of the catastrophic
failure of a windlass hydraulic motor on the Stellar Voyager. The MAIB recommended that IACS
develop a Unified Requirement (UR) for anchoring equipment, which would include measures to
prevent the catastrophic failure of windlass hydraulic motors through over-pressurisation and
over-speed.

The intended benefit of the task would be that the UR would include measures that would
reduce the potential to cause injury to persons. Please note that the MAIB Safety Bulletin
1/2009 documents that there had been similar catastrophic failures of hydraulic anchor
windlasses on four vessels.

3. Source / derivation of the proposed IACS Resolution

« Marine Accident Investigation Branch (MAIB) Report on the investigation of the
catastrophic failure of windlass hydraulic motor on board Stellar Voyager off Tees Bay
resulting in a major injury on 23 March 2009, Report No. 25/2009, December 2009.

« MAIB Safety Bulletin 1/2009 Catastrophic Failure of High Pressure Hydraulic Anchor
Windlasses

Development of a draft UR for anchoring equipment which would include measures to prevent
the catastrophic failure of windlass hydraulic motors, taking into account outcome or progress
of the PT 54 under Hull Panel.

4. Summary of Changes intended for the revised Resolution

None

5. Points of discussions or possible discussion

The task was triggered by the UK MAIB and their report on the investigation of the catastrophic
failure of a windlass hydraulic motor on the Stellar Voyager. The MAIB recommended that IACS
develop a Unified Requirement (UR) for mooring and anchoring equipment, which would include

measures to prevent the catastrophic failure of windlass hydraulic motors through over-
pressurisation and over-speed.



An anchor windlass questionnaire was distributed to industry, responses to questions include
concerns related to:

> Anchoring in unrestricted areas triggers most failures of the windlass due to extreme overload. This
happens mostly in a combination of strong wind, wave height and deep water. Windlass motors are
very sensitive to load conditions due to their very low pulling capacity (nominal pull = 6,5% of chain
MBL, max pull = 10% of MBL). What damages the motor is rendering when weighing anchor under
high chain tension. Very few persons on-board a ship is aware of the specifications and the limitations
of a windlass. Most persons believe the windlass is much stronger than it looks like. Classification
societies supervise the building and installation of the anchoring equipment. Next time they make an
inspection is at the 5 years docking. In the intermediate period, the anchoring equipment is left to the
maintenance / inspection system on-board.

> The increased duty pull (1.5 times the nominal pull, per Rec. 10) is considered sufficient for
dynamic loads when heaving anchor. However, braking loads associated with dropping the anchor
are not.

> Technology for increased duty pull required for deeper anchorages and additional dynamic loads in
waves, is available. The size of the windlass would not considerably increase.

> Regarding the necessity of the windlass to be able to recover the full length of chain cable and
anchor, abrupt changes in depth represent a situation in which higher duty pull of the windlass would
be beneficial, if the anchor drags towards the deeper water.

Clarification on the different IACS panels and discussions occurring simultaneously were offered
by Machinery Panel. Subject discussions in Hull Panel PT 54, and Machinery Panel task PM9910
were ongoing.

Panel Discussions:

The cause of the failure on Stella Voyager and other reference accidents was that the anchor
chain and anchor weight exceeded the capacity of the hydraulic motor during the retrieval
operation. The anchor chain rendered (was released), the hydraulic motor reversed, becoming
a pump in a closed loop system. The resulting overpressure led to the catastrophic failure of the
motor casing. Further, the safety relief valve was not dimensioned for handling rapid and
continuous pressure rises.

The Panel discussed converting the existing Rec.10 into a UR and incorporating additional
concerns from MAIB and industry.

Uncertain whether an increase in the capacity of the safety relief system would contribute to
uncontrolled release of the anchor. This should be commented and investigated. Note that
although the MAIB did not agree, the manufacturer indicated that the cause of the accident was
over-speed and not overpressure. The MAIB identified over-speed as a hazard and it needs to
be considered whether increased capacity of the safety relief system can contribute to over-
speed incidents.

A proposal to define the term “ductile material” in terms of min. elongation, etc. was offered.
This was considered redundant to the Material URs.

The MAIB report recommended OCIMF include guidance on weighing the anchor at the next
revision of their publication for anchoring systems and procedures, lessons learned from the
accident discussed in the report and minimising the anchor chain tension when heaving in on
the windlass. The report recommended the windlass manufacturer provide comprehensive
technical and operational instructions for all components of the windlass machinery. These
recommendations have been incorporated in UR A3.1.3



Survey requirements for manufacture and testing have been included in UR A3.4 and A3.5 per
the MAIB report recommendations.

The UR draft should include General requirements, Application scope, Definition, Plans and
documents, Material, Design requirements, Test requirements and so on (reference to IACS
Rec.10 & ISO 4568).The key issue is to solve the problem raised by MAIB on the prevention of
personal injury caused by overload or over speed on hydraulic motor.

The PT raised some questions regarding design criteria and testing which are addressed in the
following summary from the Machinery Panel’s response:

¢ Regarding duty pull, the Machinery Panel elected to align the requirements with ISO
4568, Clause 5.4 and removing the wind and current criteria as had been agreed in
earlier discussions. The given windlass capacity is related only to the weight of chain
and anchorage depth. For anchorage depth deeper than 82.5 m, another formula is
introduced in compliance with ISO 4568, Clause 5.4. For both cases, buoyancy is
considered and the hawse pipe efficiency is assumed at 70%. For this, the anchor
masses are defined as those provided in UR Al and Recommendation 10. This is a
function of a 30-minute continuous duty pull corresponding to the Grade and diameter
of chain.

¢ Hull supporting structure is required to be efficiently bedded to the deck and is to
comply with UR S27 (Strength Requirements for Fore Deck Fittings and Equipment).
Supporting structure design bases are detailed in Class requirements, these
requirements must define operating loads, sea loads and forces so as to permit the
designer/shipyard design flexibility for structural arrangements.

¢ Regarding testing, the UR will permit holding power of the brake to be verified by
testing or by calculation. This is satisfactory for preliminary design approvals; ultimately,
all windlasses are to be tested under working conditions after installation on-board.
Each unit is to be independently tested for braking, clutch functioning, lowering and
hoisting of chain cable and anchor, proper riding of the chain over the cable lifter,
proper transit of the chain through the hawse pipe and the chain pipe, and effecting
proper stowage of the chain and the anchor. The braking capacity is to be tested by
intermittently paying out and holding the chain cable by means of the application of the
brake. Where the available water depth is insufficient, the proposed test method will be
specially considered.

Regarding para. 3.1.1.(b) a discussion has been made in the panel about the need to include or
not safety factors to be used in calculation.

It is to be noted that the original wording of the paragraph did not include a safety factor.

After a deep discussion, the Panel has agreed to maintain the original wording, just as
prescriptive text to raise attention for dynamic loads and not to include a safety factor.

Regarding Section 3.4, it is considered that a suitable protection system is to be provided
particularly for axial piston hydraulic motor in considering the fact that most of secondary
accident occurs by the failure of axial hydraulic motor, as reported for M/V "Stellar Voyager".

6. Attachments if any

None



Part B, Annex 2

Technical Background (TB) document for UR A3 (Rev.1 Jun 2019)

1. Scope and objectives

To modify requirements regarding welded fabrication taking into account welding consumables
which are not specified in W17 nor W23 and to align requirements regarding the marking with
requirements of ISO 4568:2006.

2. Engineering background for technical basis and rationale

This task was triggered by a member’s suggestion regarding some unclear points on UR A3
(New June 2017).

After the viewpoint of each member was expressed and based on a qualified majority, it was
concluded that the requirements for welding consumables and marking should be modified.

3. Source / derivation of the proposed 1ACS Resolution

« IS0 4568:2006
* UR W17 and W23

4. Summary of Changes intended for the revised Resolution

1. Welding consumables
Regarding “"Welding consumables are to be type-approved by the class society” in section 2.2,
one member expressed concern that there are no suitable type-approved welding
consumables depending on used base materials.
After discussion it was agreed by the qualified majority that welding consumables which fall
outside the scope of UR W17 and W23 are to comply with the Rules of the class society or
national/international standard.
In addition, it is unanimously agreed to modify “type-approved” into “approved” since UR
W17 and W23 deal with “approval” and not “type-approval”.

(Supplementary explanation)

Even when the UR W17 and UR W23 are not applicable, each society may have applicable
additional requirements that continue to apply.

When the UR W17 and UR W23 are not applicable, and the society has no applicable
additional requirements, the approval of consumables should not be required. In this case,
the consumables are to comply with the national or international standard.

2. Marking
One member raised a problem that the example of marking specified in section 6 differs from
ISO 4568:2006 despite being based on the ISO standard.
After discussion it is unanimously agreed to align the requirements with ISO 4568:2006.

3. Application of 2.2 Welded Fabrication”
One member proposed to clarify the application of 2.2 Welded Fabrication” since it is not
stipulated though the material requirements (section 2.1) are clearly written that they are
applied only to “materials used in the construction of torque-transmitting and load-bearing
parts of windlasses”.
Most members agreed to apply section 2.2 only to torque-transmitting and load-bearing parts,
but the majority considered that paragraph 2.2 can be read as continuation of 2.1 and
modification is not necessary.



5. Points of discussions or possible discussion

None

6. Attachments if any

None
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History Files (HF) and Technical Background
(TB) documents for URs concerning
Containers (UR C)

Res. No. Title Current Rev. HF.I,TB
UR C1 | Prototype and production certificates Deleted (Mar 2000) B
Downgraded to Rec.62
UR C2 | General cargo containers: prototype test Deleted (Mar 2000) B
procedures and test measurements Downgraded to Rec.63
UR C3 | Quality Control arrangements at works Deleted (Mar 2000) B
engaged in series production of containers Downgraded to Rec.64
UR C4 | Tank containers: prototype test Deleted (Mar 2000) B
procedures and test measurements Downgraded to Rec.65
UR C5 | Thermal containers: prototype test Deleted (Mar 2000) B
procedures and test measurements Downgraded to Rec.66
UR C6 | Requirements for Lashing Software New (May 2024) B
UR C7 | Approval and Certification of Container New (May 2024) B
Securing Systems




Technical Background for Recategorization of UR’s on
Containers as Recommendations

1. Scope of objectives

As a consequence of disbanding the CG/Containers, it was decided to downgrade
the UR’s on Containers to REC’s.

2. Points of discussions or possible discussions

- The initial discussion on the need to keep CG/Containers took place at GPG
46 in 1999. In the 1998 annual progress report, the Chairman of CG/C
reported GPG that due to some lack of enthusiasm within the CG/C, GPG
attention was requested to intensify the CG/C activities.

- At GPG 47 meeting, GPG noted slow progress in CG/C and asked he
Chairman of CG/C to submit to GPG a reasoning for this fact.

- As a follow-up to GPG 47, GPG discussed the future of CG/C and decided to
disband it, having noted that other organizations such as ISO have a similar
rules. (Date: 18 January 2000)

Ex-UR C’s New REC’s
URC1 REC 62
URC 2 REC 63
URCS3 REC 64
URCA4 REC 65
URCS5 REC 66

Prepared by the IACS Permanent Secretariat



TACS History File + TB Part A

UR C6 "Requirements for Lashing Software”

Summary

UR C6 provides harmonised performance standards and requirements to facilitate
consistent approval of lashing software.

Part A. Revision History

Version no. Approval date Implementation date when
applicable
NEW (May 2024) 15 May 2024 1 July 2025

e NEW (May 2024)
1 Origin of Change:

M Action initiated to address the issue announced at CCC8/12 on the absence of
harmonised performance standards and guidelines required for consistent approval of
lashing software.

2 Main Reason for Change:

The main technical reason for the change is the absence of harmonised performance
standards and guidelines required to facilitate consistent approval of lashing software.
This issue was raised at CCC8/12 to justify the Committee’s decision to reject the
draft unified interpretation proposed by IACS to recognise the use of lashing software
as a supplement to approved Cargo Securing Manual (CSM).

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None

4 History of Decisions Made:

Following the issue announced at CCC8/12 on the absence of harmonised performance
standards and guidelines for lashing software, the Hull Panel deemed it necessity to
resolve unified requirements with the objective to provide requirements for lashing
software to facilitate consistent approval of lashing software.

Therefore, a Project Team, PT PH51, was ad hoc nominated by the Hull Panel and

commissioned to develop the harmonised performance standards and requirements
for lashing software in UR C6.
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5 Other Resolutions Changes:
No other solutions are required to be changed.
6 Any hinderance to MASS, including any other new technologies:

No hinderances to MASS are available.

7 Dates:

Original Proposal: Developed by PT PH51

Panel Approval: 11 April 2024 Ref: PH22017_IHau
GPG Approval: 15 May 2024 Ref: 23013_IGg

K >k >k >k >k >k %k
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Part B

Part B. Technical Background

List of Technical Background (TB) documents:

Annex 1. TB for Original Resolution, UR C6 (New May 2024)

See separate TB document in Annex 1.
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Part B Annex 1

Technical Background (TB) document for UR C6 (New May 2024)

1. Scope and objectives

UR C6 (May 2024) is the original version of the newly introduced unified requirements
with the aim to provide harmonised performance standards and requirements for
lashing software; hence, achieving a uniform implementation and facilitating consistent
approval in practice.

UR C6 (May 2024) achieves this objective by providing requirements on operation
manual and functions of lashing software, prescribing test loading conditions, and
presenting recommendations on approval, acceptable tolerance, and survey regime of
lashing software.

2. Engineering background for technical basis and rationale

One of the technical basis of UR C6 (May 2024) traces back to SOLAS regulation where

VI/5.6 states:
"All cargoes, other than solid and liquid bulk cargoes, cargo units and cargo
transport units shall be loaded, stowed and secured throughout the voyage in
accordance with the Cargo Securing Manual approved by the Administration. In
ships with ro-ro spaces, as defined in regulation II-2/3.41, all securing of such
cargoes, cargo units and cargo transport units, in accordance with the Cargo
Securing Manual, shall be completed before the ship leaves the berth. The
Cargo Securing Manual shall be drawn up to a standard at least equivalent to
relevant guidelines developed by the Organization."

Furthermore, the approved CSM should be drawn up in accordance with the
recommendations contained in the revised guidelines for the preparation of CSM
contained in MSC.1/Circ.1353/Rev.2, as approved by MSC 102.

As actual loading conditions of the container ships can vary significantly due to varying
container carrying arrangements and weights for different voyages, deviations from
the sample loading conditions indicated in the approved stowage and securing plans
can exist. Therefore, evaluation of actual loading conditions for compliance with
container lashing rules by only using the stowage and securing plans in the approved
CSM can be challenging without an automated means.

IACS noted that paragraph 3.2.5 of chapter 3 of MSC.1/Circ.1353/Rev.2 allows for a
loading computer to be accepted as an alternative to documentation used to evaluate
forces acting on non-standardized cargo units described in paragraphs 3.2.1 to 3.2.4 of
MSC.1/Circ.1353/Rev.2, as follows:
".5 other operational arrangements such as electronic data processing (EDP)
or use of a loading computer may be accepted as alternatives to the
requirements of paragraphs 3.2.1 to 3.2.4 above, providing that this system
contains the same information."

With the intent of providing a means to efficiently evaluate actual stowage and
securing of cargo containers, IACS considered that lashing software, currently
available, can be used by the crew as a supplement to the approved stowage and
securing plans included in the approved CSM (MSC.1/Circ.1353/Rev.2, chapter 4).



In order to formally recognise the use of lashing software as a supplement to the
approved CSM on an international basis, IACS proposed a draft unified interpretation
to CCC8/12. The proposal received support in principle from the Sub-Committee.
However, the general view of the Sub-Committee was that before mandating approval
of the lashing software by the Administration, harmonised performance standards and
guidelines are needed to allow the approval of lashing software to be carried out in a
consistent manner. Subsequently, the Sub-Committee invited Member States and
organisations to submit a new output proposal to the Committee.

UR C6 (May 2024) addresses the absence of harmonised performance standards and
guidelines for lashing software by providing requirements to facilitate consistent
approval of lashing software.

2a. Specification of the data utilised in the development/revision of the
proposed IACS Resolution, if any

N/A
3. Source/derivation of the proposed IACS Resolution

The source of the information was obtained through the work of a project team
supervised by the Hull Panel.

4. Summary of Changes intended for the revised Resolution:

UR C6 (May 2024) - Requirements for Lashing Software is the original version of this
UR.

5. Points of discussions or possible discussions

UR C6 (May 2024) was made through discussions of the draft version provided by the
project team within the Hull Panel which involved mainly incorporating individual
comments and acceptance of the consolidated text.

6. Attachments if any

No documents are attached.



TACS History File + TB Part A

UR C7 “"Approval and Certification of Container
Securing Systems”

Summary

A new UR to define the scope of approval and certification of container securing
systems is developed.

Part A. Revision History

Version no. Approval date Implementation date when
applicable
NEW (May 2024) 15 May 2023 1 July 2025

e NEW (May 2024)
1 Origin of Change:

M Action initiated to identify the regulatory gap regarding approval and certification
of container securing systems.

2 Main Reason for Change:

The main technical reason for the change is the regulatory gap among the Member
Societies regarding the approval and certification of container securing systems.

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None

4 History of Decisions Made:

The project, PT PH51, was initiated by the Hull Panel to address the subject of
Container Loss at Sea. The project team was commissioned to identify the gaps
between the Rules of member Societies regarding the approval and certification of
container securing systems to define the scope of approval and certification of
container securing systems.

5 Other Resolutions Changes:

No other solutions are changed.

6 Any hinderance to MASS, including any other new technologies:

No hinderance to MASS available.
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7 Dates:

Original Proposal: Developed by PT PH51

Panel Approval: 11 April 2024 Ref: PH22017alHI

GPG Approval: 15 May 2024 Ref: 23013_IGg
3K K K K K XK X
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Part B

Part B. Technical Background

List of Technical Background (TB) documents:

Annex 1. TB for Original Resolution, UR C7 (New May 2024)

See separate TB document in Annex 1.
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Part B Annex 1

Technical Background (TB) document for UR C7 (New May 2024)

1. Scope and objectives

UR C7 (May 2024) is the original version of the newly introduced unified requirements
with the aim to define the scope of approval and certification of container securing
systems.

UR C7 (May 2024) achieves this objective by describing the plan, drawings and items
to be approved or certified. The minimum requirements on the content of the plans or
certification procedures have also been given.

2. Engineering background for technical basis and rationale

It is imperative to the safety of the ship and the protection of the cargo and personnel
that the cargo is secured properly especially accounting for strength of the ship
structures and the securing devices. Hereto, the Member Societies shows regulatory
gap regarding the approval and certification of container securing items. In order to
identify this regulatory gap and define the approval and certification scope of container
securing systems, a literature review involving Rules and guidelines of all Member
Societies, and IMO and ISO regulations was conducted. UR C7 (May 2024) is the
outcome of this study targeting to fill the gap by defining the minimum requirements
for approval and certification of container securing systems recommended to increase
safe transportation of containers and other standardised cargo.

2a. Specification of the data utilised in the development/revision of the
proposed IACS Resolution, if any

N/A
3. Source/derivation of the proposed IACS Resolution

The source of the information was obtained through the work of a project team
supervised by the Hull Panel.

4. Summary of Changes intended for the revised Resolution:

UR C7 (May 2024) - Approval and Certification of Container Securing Systems is the
original version of this UR.

5. Points of discussions or possible discussions

UR C7 (May 2024) was made through discussions of the draft version provided by the
project team within the Hull Panel which involved mainly incorporating individual
comments and acceptance of the consolidated text.

6. Attachments if any

No documents are attached.



IACS

INTERNATIONAL ASSOCIATION OF CLASSIFICATION SOCIETIES LTD.

PERMANENT SECRETARIAT: 4 Matthew Parker Street
Westminster, London SW1H 9NP, UNITED KINGDOM
TEL: +44(0)207 976 0660

INTERNET: permsec@iacs.org.uk Web Site: www.iacs.org.uk

Dec 2022

History Files (HF) and Technical Background
(TB) documents for URs concerning Mobile
Offshore Drilling Units (UR D)

Res. No. Title Current Rev. HF/TB?
UR D1 Requirement concerning offshore drilling Rev.4 July 2004 No
units and other similar units
UR D2 Definitions Rev. 2 1996 No
UR D3 General design parameters Rev.6 Nov 2018 HF
UR D4 Self-elevating drilling units Rev.3 Jan 2012 HF
UR D5 Column stabilized drilling units Rev. 3 1996 No
UR D6 Surface type drilling units Rev.1 Jan 2012 HF
UR D7 Watertight integrity Rev.3 Jan 2012 HF
UR D8 Hazardous areas Rev.3 Feb 2021 HF
UR D9 Machinery Rev.4 Feb 2021 HF
UR D10 | Electrical installations Del Dec 2018 No
UR D11 | Safety features Corr.1 Dec 2022 HF
UR D12 | Surveys after construction Deleted 2002 B
(re-located to UR Z15 in 1999)




IACS History File + TB Part A
UR D3 “General design parameters”

Summary
UR D3 requirements provide general design parameters applicable to mobile offshore

drilling units contracted for construction on and after 1 January 2013. This revision has
been developed as part of IACS effort to remove Member’s reservations.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.6 (Nov 2018) 30 November 2018 1 January 2020
Rev.5 (Jan 2012) 13 January 2012 1 January 2013
Corr.2 (Oct 2007) 25 October 2007 -

Corr.1 (July 2001) 13 July 2001 -

Rev.4 (1996) No Record -

Rev.3 (1990) No Record -

Rev.2 (1989) No Record -

Rev.1 (1987) No Record -

New (1979) No Record -

e Rev.6 (Nov 2018)
.1 Origin for Change:

Suggestion by IACS member
.2 Main Reason for Change:

In addition to the change described below a typo has been identified in the shear
stress formulation under D3.5.1.

UR D3 was reviewed as part of IACS effort to remove Member’s reservations. During
the revision process Members identified 1 paragraph duplicating a requirement in LL.
This paragraph, UR D3.9.2, describes how to correct the freeboard for units with
Moonpools. The calculation of freeboard is a statutory requirement and the content of
UR D3.9.2 is covered by LL, UI LL48 and LL53, which interpret how correction for
moonpools is to be calculated with respect to the requirements of Chapter III of the
International Convention on Load Lines. The only item in sec 9.2 that is not strictly
covered by these Unified Interpretations, are sec 9.2.2:

“The procedure described in D3.9.2.1 should also apply in cases of small notches or
relatively narrow cut-outs at the stern of the unit.”

The correction of freeboard due to such notches are however very small and it is
therefore concluded that the calculation of freeboard should be dealt with as a strictly
statutory requirement, and members do not deem it necessary to keep a unified
requirement covering the same.
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Part B

.3 List of non-1ACS Member Classification Societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None.
.4 History of Decisions Made:
IACS Member verified the UR text in view of removing their reservations.
It has been proposed to correct a typo in the shear stress formulation and to simplify
the UR text removing paragraph D3.9.2.2
.5 Other Resolutions Changes:
None.
.6 Dates:
Original Proposal: 6 April 2018 (Ref: PH18009)
Panel Approval: 13 November 2018 (Ref: PH18009)
GPG Approval: 30 November 2018 (Ref: 18199_1IGb)
e Rev.5 (Jan 2012)
.1 Origin for Change:
%} Based on IMO Regulation (2009 MODU CODE in the annex to IMO
Resolution A.1023(26))
4} Other (in order to fit in with the development of offshore safety
technology and practice, some current UR D related stability and safety
feature requirements are updated and some new requirements are

added.)

.2 Main Reason for Change:

To revise UR D items related to safety feature requirements, in order to comply with
2009 MODU CODE in the annex to IMO Resolution A.1023(26) and meet the
requirement of offshore technology development.

.3 List of non-1ACS Member classification societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None

.4 History of Decisions Made:

Action to create task decided at 10th statutory panel meeting. Task No.30 was initially
assigned by statutory panel to this undertaking. The task was postponed to 2011 due

to the constraint of 2010 budget of the statutory panel, and the task number was
changed to No.34. A dedicated project team was created to execute this task.
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Part B

Form A was approved by GPG on 26 May 2011. Preliminary versions of the proposed
UR and technical background documents were circulated among the statutory
members for review.

Final version of the revised UR and technical background documents approved by the
Statutory Panel on 29th September 2011.

.5 Other Resolutions Changes
URD4, 6, 7 & 11
.6 Dates:
Original proposal: February 2011 Made by: Statutory panel
Panel Approval: 29 September 2011
GPG Approval: 13 January 2011 (Ref. 11083_IGi)
e Corr. 2 (Oct 2007)
Para. D.3.5.3 re-instated at Hull Panel Request. Subject No: 7684.
No TB document available.
e Corr.1 (July 2001)

Para. D.3.5.3 re-instated at Hull Panel Request. Subject No: 7684.

No TB document available.

e Rev.4 (1996)

No TB document available.
e Rev.3 (1990)

No TB document available.
e Rev.2 (1989)

No TB document available.
e Rev.1l (1987)

No TB document available.
e New (1979)

No TB document available.
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Part B

Part B. Technical Background

List of Technical Background (TB) documents for UR D3:

Annex 1. TB for Rev.5 (Jan 2012)
See separate TB document in Annex 1.

<A D>

Annex 2. TB for Rev.6 (Nov 2018)
See separate TB document in Annex 2.

<4A>

Note:
1) There are no separate Technical Background (TB) documents for UR D3 New (1979),

Rev.1 (1987), Rev.2 (1989), Rev.3 (1990), Rev.4 (1996), Corr.1 (July 2001) and
Corr.2 (Oct 2007).
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Part B, Annex 1

Technical Background for UR D3 Rev.5, Jan 2012

1. Scope and objectives

This revision involves current stability requirements of UR D3.7, 3.8, 3.9, 4.4, 6.4 & 7
and safety requirements of UR D11. All these works are done to make the safety
requirements in accordance with IMO 2009 MODU CODE and to serve the needs of
offshore technology development.

2. Engineering background for technical basis and rationale

2009 MODU CODE in annex of IMO Resolution A.1023(26) was adopted on 2 December
2009. The stability and safety requirements of UR D3.7, 3.8, 3.9, 4.4,6.4, 7 & 11
should comply with the applicable provision in 2009 MODU CODE, and some current
requirements are modified for this purpose. Some current requirements in UR D are no
longer applicable, such as the requirements of intermediate fire water tanks which are
seldom use in the units. Base on investigations of actual design, these requirements
have been replaced by more suitable and precise ones. Many safety systems, such as,
combustible gas detection and alarm system, hydrogen sulphide detection and alarm
system, respiratory protection equipment for hydrogen sulphide, are very important for
the unit safety. But there are no requirements for these systems in the current UR D.
So the requirements for these systems have been added.

3. Source/derivation of the proposed IACS Resolution

The source of the information was obtained through work performed by the dedicated
project team and additional input from the statutory panel.

4. Summary of Changes intended for the revised Resolution:

1. UR D3.7.3 (1)

With the damage region assumption set out in D4.4.1, D5.6.1 and D6.4.1, not only
single compartment but also all the possible combinations of compartments should be
considered damaged during the stability calculation and analysis.

The force and moment caused by the wind to make the floating unit to incline should
be called ‘wind heeling force’ and ‘wind heeling moment’ for consistency with MODU
Code 2009 from the beginning to the end.

2. UR D3.7.3 (2))

‘with the assumption of no wind’ added here is to make a clear difference between the
two damage stability requirements for column stabilized units specially, which are
usually called ‘light collision damage with wind’ and ‘remote flooding without wind’.

3. URD3.8.3 (1)
The modification is consistent with 3.4.1.2 of IMO MODU Code 2009.

4. UR D3.8.3 (2) (b)



The weathertight border should end with the smaller of the second intercept angle or
the smallest downflooding angle of all openings without watertight or weathertight
protection.

5. UR D3.8.3 (2) (¢)
The added is to be consistent with Fig 4.

6. UR D 3.8.3 (3) (b)

The added is to emphasize that the range of positive stability should end with the
smaller of the second intercept of the righting moment curve and the horizontal
coordinate axis or the smallest downflooding angle of all openings without watertight
or weathertight protection.

7. UR D 3.9.2
The modification is consistent with 3.7.9 & 3.7.15 of IMO MODU Code 2009.

5. Points of discussions or possible discussions

The UR was developed by the project team (PT) for Task No.34 Discussion on the draft
documents prepared by the PT were reviewed and discussed within the Statutory Panel
at panel meetings and via email correspondence.

One point that required additional discussion concerned the application of 3.6.5.1 and
3.6.5.2 of the MODU Code. Referring to the comparable text in the revised UR D, the
Panel understands that D7.4.2(3)(i) applies to all doors that are used, regardless if
they are (normally open or normally closed) as opposed to D7.4.2(3)(ii), which refers
to doors or hatch covers in self-elevating units, or doors that are normally closed and
located above the deepest draft in CSDU's which only need to be of the quick acting
type. While the Panel noted that this revision to the MODU Code goes beyond that
required in SOLAS for conventional ships engaged on international voyages which is
understood to be cargo ships, all Members agreed that doors and hatch covers which
are used during the operation of the unit while afloat, regardless if they are normally
open or normally closed, are required to be remotely controlled.

6. Attachments if any

None



Part B Annex 2

Technical Background (TB) document for UR D3 (Rev.6 Nov 2018)

1. Scope and objectives

UR D3 requirements provide general design parameters applicable to mobile offshore
drilling units. This revision has been developed as part of IACS effort to remove
Member’s reservations.

2. Engineering background for technical basis and rationale

During the revision process Members identified 1 paragraphs which is covered by LL
and UI LL48 and LL53. This paragraph D3.9.2 was removed to avoid duplication the
statutory requirement in UR D3. In addition, A typo has been corrected.

3. Source/derivation of the proposed IACS Resolution

None.

4. Summary of Changes intended for the revised Resolution:

D3.5 Allowable stresses
ri* =no,Hfor shear stress. The misprint was corrected

D3.9.2, was identified as covered by LL and UI LL48 and LL53 and deleted.
5. Points of discussions or possible discussions

None.

6. Attachments if any

None.



I ACS History File + TB Part A

UR D4 “Self-elevating drilling units”

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.3 (Jan 2012) 13 January 2012 1 January 2013

Rev.2 (1996) No Record -

Rev.1 (1990) No Record -

NEW (1979) No Record -

e Rev.3 (Jan 2012)
.1 Origin for Change:

%} Based on IMO Regulation (2009 MODU CODE in the annex to IMO
Resolution A.1023(26))

%} Other (in order to fit in with the development of offshore safety
technology and practice, some current UR D related stability and safety
feature requirements are updated and some new requirements are
added.)

.2 Main Reason for Change:

To revise UR D items related to safety feature requirements , in order to comply with

2009 MODU CODE in the annex to IMO Resolution A.1023(26) and meet the
requirement of offshore technology development.

.3 List of non-1ACS Member classification societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None

.4 History of Decisions Made:

Action to create task decided at 10th statutory panel meeting. Task No.30 was initially
assigned by statutory panel to this undertaking. The task was postponed to 2011 due
to the constraint of 2010 budget of the statutory panel, and the task number was
changed to No.34. A dedicated project team was created to execute this task.

Form A was approved by GPG on 26 May 2011. Preliminary versions of the proposed
UR and technical background documents were circulated among the statutory

members for review.

Final version of the revised UR and technical background documents approved by the
Statutory Panel on 29th September 2011.

.5 Other Resolutions Changes

URD3,6,7&11

Page 1 of 3



Part B

.6 Dates:
Original proposal: February 2011 Made by: Statutory panel
Panel Approval: 29 September 2011
GPG Approval: 13 January 2011 (Ref. 11083_IGi)

e Rev.2 (1996)

No TB document available.

e Rev.1l (1990)

No TB document available.

e New (1979)

No TB document available.
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Part B

Part B. Technical Background

List of Technical Background (TB) documents for UR D4:

Annex 1. TB for Rev.3 (Jan 2012)

See separate TB document in Annex 1.

<A D>
Note:

1) There are no separate Technical Background (TB) documents for UR D4 New (1979),
Rev.1 (1990) and Rev.2 (1996).
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Part B, Annex 1

Technical Background for UR D4 Rev.3, Jan 2012

1. Scope and objectives

This revision involves current stability requirements of UR D3.7, 3.8, 3.9, 4.4, 6.4 & 7
and safety requirements of UR D11. All these works are done to make the safety
requirements in accordance with IMO 2009 MODU CODE and to serve the needs of
offshore technology development.

2. Engineering background for technical basis and rationale

2009 MODU CODE in annex of IMO Resolution A.1023(26) was adopted on 2 December
2009. The stability and safety requirements of UR D3.7, 3.8, 3.9, 4.4, 6.4, 7 & 11
should comply with the applicable provision in 2009 MODU CODE, and some current
requirements are modified for this purpose. Some current requirements in UR D are no
longer applicable, such as the requirements of intermediate fire water tanks which are
seldom use in the units. Base on investigations of actual design, these requirements
have been replaced by more suitable and precise ones. Many safety systems, such as,
combustible gas detection and alarm system, hydrogen sulphide detection and alarm
system, respiratory protection equipment for hydrogen sulphide, are very important for
the unit safety. But there are no requirements for these systems in the current UR D.
So the requirements for these systems have been added.

3. Source/derivation of the proposed IACS Resolution

The source of the information was obtained through work performed by the dedicated
project team and additional input from the statutory panel.

4. Summary of Changes intended for the revised Resolution:
UR D4.4.1 - The modification is consistent with 3.5.6 of IMO MODU Code 2009.
5. Points of discussions or possible discussions

The UR was developed by the project team (PT) for Task No.34 Discussion on the draft
documents prepared by the PT were reviewed and discussed within the Statutory Panel
at panel meetings and via email correspondence.

One point that required additional discussion concerned the application of 3.6.5.1 and
3.6.5.2 of the MODU Code. Referring to the comparable text in the revised UR D, the
Panel understands that D7.4.2(3)(i) applies to all doors that are used, regardless if
they are (normally open or normally closed) as opposed to D7.4.2(3)(ii), which refers
to doors or hatch covers in self-elevating units, or doors that are normally closed and
located above the deepest draft in CSDU's which only need to be of the quick acting
type. While the Panel noted that this revision to the MODU Code goes beyond that
required in SOLAS for conventional ships engaged on international voyages which is
understood to be cargo ships, all Members agreed that doors and hatch covers which
are used during the operation of the unit while afloat, regardless if they are normally
open or normally closed, are required to be remotely controlled.

6. Attachments if any - None



I ACS History File + TB Part A

UR D6 “Surface type drilling units”

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.1 (Jan 2012) 13 January 2012 1 January 2013

NEW (1979) No Record -

e Rev.1l (Jan 2012)
.1 Origin for Change:

] Based on IMO Regulation (2009 MODU CODE in the annex to IMO
Resolution A.1023(26))

%} Other (in order to fit in with the development of offshore safety
technology and practice, some current UR D related stability and safety
feature requirements are updated and some new requirements are
added.)

.2 Main Reason for Change:

To revise UR D items related to safety feature requirements , in order to comply with

2009 MODU CODE in the annex to IMO Resolution A.1023(26) and meet the
requirement of offshore technology development.

.3 List of non-1ACS Member classification societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None

.4 History of Decisions Made:

Action to create task decided at 10th statutory panel meeting. Task No.30 was initially
assigned by statutory panel to this undertaking. The task was postponed to 2011 due
to the constraint of 2010 budget of the statutory panel, and the task number was
changed to No.34. A dedicated project team was created to execute this task.

Form A was approved by GPG on 26 May 2011. Preliminary versions of the proposed
UR and technical background documents were circulated among the statutory

members for review.

Final version of the revised UR and technical background documents approved by the
Statutory Panel on 29th September 2011.

.5 Other Resolutions Changes

UR D3, 4, 7 & 11
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Part B

.6 Dates:
Original proposal: February 2011 Made by: Statutory panel
Panel Approval: 29 September 2011
GPG Approval: 13 January 2011 (Ref. 11083_IGi)

¢ New (1979)

No TB document available.
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Part B

Part B. Technical Background

List of Technical Background (TB) documents for UR D6:

Annex 1. TB for Rev.1 (Jan 2012)

See separate TB document in Annex 1.

<A D>
Note:

1) There is no separate Technical Background (TB) documents for UR D6 New (1979).
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Part B, Annex 1

Technical Background for UR D6 Rev.1, Jan 2012

1. Scope and objectives

This revision involves current stability requirements of UR D3.7, 3.8, 3.9, 4.4, 6.4 & 7
and safety requirements of UR D11. All these works are done to make the safety
requirements in accordance with IMO 2009 MODU CODE and to serve the needs of
offshore technology development.

2. Engineering background for technical basis and rationale

2009 MODU CODE in annex of IMO Resolution A.1023(26) was adopted on 2 December
2009. The stability and safety requirements of UR D3.7, 3.8, 3.9, 4.4, 6.4, 7 & 11
should comply with the applicable provision in 2009 MODU CODE, and some current
requirements are modified for this purpose. Some current requirements in UR D are no
longer applicable, such as the requirements of intermediate fire water tanks which are
seldom use in the units. Base on investigations of actual design, these requirements
have been replaced by more suitable and precise ones. Many safety systems, such as,
combustible gas detection and alarm system, hydrogen sulphide detection and alarm
system, respiratory protection equipment for hydrogen sulphide, are very important for
the unit safety. But there are no requirements for these systems in the current UR D.
So the requirements for these systems have been added.

3. Source/derivation of the proposed IACS Resolution

The source of the information was obtained through work performed by the dedicated
project team and additional input from the statutory panel.

4. Summary of Changes intended for the revised Resolution:
UR D 6.4.1- The modification is consistent with 3.5.2 of IMO MODU Code 2009.
5. Points of discussions or possible discussions

The UR was developed by the project team (PT) for Task No.34 Discussion on the draft
documents prepared by the PT were reviewed and discussed within the Statutory Panel
at panel meetings and via email correspondence.

One point that required additional discussion concerned the application of 3.6.5.1 and
3.6.5.2 of the MODU Code. Referring to the comparable text in the revised UR D, the
Panel understands that D7.4.2(3)(i) applies to all doors that are used, regardless if
they are (normally open or normally closed) as opposed to D7.4.2(3)(ii), which refers
to doors or hatch covers in self-elevating units, or doors that are normally closed and
located above the deepest draft in CSDU's which only need to be of the quick acting
type. While the Panel noted that this revision to the MODU Code goes beyond that
required in SOLAS for conventional ships engaged on international voyages which is
understood to be cargo ships, all Members agreed that doors and hatch covers which
are used during the operation of the unit while afloat, regardless if they are normally
open or normally closed, are required to be remotely controlled.

6. Attachments if any - None



I ACS History File + TB Part A

UR D7 “Watertight integrity”

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.3 (Jan 2012) 13 January 2012 1 January 2013

Rev.2 (1996) No Record -

Rev.1 (1990) No Record -

NEW (1979) No Record -

e Rev.3 (Jan 2012)
.1 Origin for Change:

%} Based on IMO Regulation (2009 MODU CODE in the annex to IMO
Resolution A.1023(26))

%} Other (in order to fit in with the development of offshore safety
technology and practice, some current UR D related stability and safety
feature requirements are updated and some new requirements are
added.)

.2 Main Reason for Change:

To revise UR D items related to safety feature requirements , in order to comply with

2009 MODU CODE in the annex to IMO Resolution A.1023(26) and meet the
requirement of offshore technology development.

.3 List of non-1ACS Member classification societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None

.4 History of Decisions Made:

Action to create task decided at 10th statutory panel meeting. Task No.30 was initially
assigned by statutory panel to this undertaking. The task was postponed to 2011 due
to the constraint of 2010 budget of the statutory panel, and the task number was
changed to No.34. A dedicated project team was created to execute this task.

Form A was approved by GPG on 26 May 2011. Preliminary versions of the proposed
UR and technical background documents were circulated among the statutory

members for review.

Final version of the revised UR and technical background documents approved by the
Statutory Panel on 29th September 2011.

.5 Other Resolutions Changes

URD3, 4,6 &11
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Part B

.6 Dates:
Original proposal: February 2011 Made by: Statutory panel
Panel Approval: 29 September 2011
GPG Approval: 13 January 2011 (Ref. 11083_IGi)

e Rev.2 (1996)

No TB document available.

e Rev.1l (1990)

No TB document available.

e New (1979)

No TB document available.
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Part B

Part B. Technical Background

List of Technical Background (TB) documents for UR D7:

Annex 1. TB for Rev.3 (Jan 2012)

See separate TB document in Annex 1.

<A D>
Note:

1) There are no separate Technical Background (TB) documents for UR D7 New (1979),
Rev.1 (1990) and Rev.2 (1996).
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Part B, Annex 1

Technical Background for UR D7 Rev.3, Jan 2012

1. Scope and objectives

This revision involves current stability requirements of UR D3.7, 3.8, 3.9, 4.4, 6.4 & 7
and safety requirements of UR D11. All these works are done to make the safety
requirements in accordance with IMO 2009 MODU CODE and to serve the needs of
offshore technology development.

2. Engineering background for technical basis and rationale

2009 MODU CODE in annex of IMO Resolution A.1023(26) was adopted on 2 December
2009. The stability and safety requirements of UR D3.7, 3.8, 3.9, 4.4, 6.4, 7 & 11
should comply with the applicable provision in 2009 MODU CODE, and some current
requirements are modified for this purpose. Some current requirements in UR D are no
longer applicable, such as the requirements of intermediate fire water tanks which are
seldom use in the units. Base on investigations of actual design, these requirements
have been replaced by more suitable and precise ones. Many safety systems, such as,
combustible gas detection and alarm system, hydrogen sulphide detection and alarm
system, respiratory protection equipment for hydrogen sulphide, are very important for
the unit safety. But there are no requirements for these systems in the current UR D.
So the requirements for these systems have been added.

3. Source/derivation of the proposed IACS Resolution

The source of the information was obtained through work performed by the dedicated
project team and additional input from the statutory panel.

4. Summary of Changes intended for the revised Resolution:

1. UR D7.4.2
The modification is to eliminate the logical confusion and to be consistent with IMO
MODU Code 2009.

2. UR D7.4.3 (1)
The modification is to eliminate the logical confusion and make a clear presentation.

3. UR D7.4.3 (4)

There is no D7.4.3(3), and whether it doesn’t exist ever or there is something omitted
should be clear. According to the content, the requirement of D7.4.2(3) (i) and (ii)
should be complied with.

5. Points of discussions or possible discussions

The UR was developed by the project team (PT) for Task No.34 Discussion on the draft
documents prepared by the PT were reviewed and discussed within the Statutory Panel
at panel meetings and via email correspondence.

One point that required additional discussion concerned the application of 3.6.5.1 and
3.6.5.2 of the MODU Code. Referring to the comparable text in the revised UR D, the
Panel understands that D7.4.2(3)(i) applies to all doors that are used, regardless if



they are (normally open or normally closed) as opposed to D7.4.2(3)(ii), which refers
to doors or hatch covers in self-elevating units, or doors that are normally closed and
located above the deepest draft in CSDU's which only need to be of the quick acting
type. While the Panel noted that this revision to the MODU Code goes beyond that
required in SOLAS for conventional ships engaged on international voyages which is
understood to be cargo ships, all Members agreed that doors and hatch covers which
are used during the operation of the unit while afloat, regardless if they are normally
open or normally closed, are required to be remotely controlled.

6. Attachments if any

None



I ACS History File + TB Part A

UR D8 ‘Hazardous areas’

Summary

In Rev.3 of this Resolution, an amendment was made to reflect the latest IMO
Resolution.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.3 (Feb 2021) 24 February 2021 1 July 2022

Rev.2 (1996) 1996 -

Rev.1 (1990) 1990 Unknown

New (1979) 1979 Unknown

e Rev.3 (Feb 2021)
1 Origin of Change:

4| Other (Periodical review to reflect the latest IMO Resolutions)
2 Main Reason for Change:

There was a need to update this UR to reflect the latest IMO Resolutions related to
2009 MODU Code.

3 List of non-1ACS Member classification societies contributing or
participating in IACS Working Group:

None

4 History of Decisions Made:

Some text of 2009 MODU Code (a non-mandatory IMO Code) are reflected in this UR
so that those requirements can be uniformly applied among IACS members as
mandatory class requirements.

5 Other Resolutions Changes:

None

6 Any hinderance to MASS, including any other new technologies:

None
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7 Dates:
Original Proposal: 25 February 2019 (Ref: PM5901gIMh)

Panel Approval: 9 November 2020 (Ref: PM20906_IMf)
GPG Approval: 24 February 2021 (Ref: 20206bIGc)

e Rev.2 (1996)

No history file or TB document available.
e Rev.l1l (1990)

No history file or TB document available.
e New (1979)

No history file or TB document available.

Kk kK k >k >k %k
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Part B

Part B. Technical Background

List of Technical Background (TB) documents for UR D8:

Annex 1. TB for Rev.3 (Feb 2021)

See separate TB document in Annex 1.

<A D>

Note: There is no separate Technical Background (TB) document for New (1979),
Rev.1 (1990) and Rev.2 (1996).
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Part B Annex 1

Technical Background (TB) document for UR D8 (Rev 3 Feb 2021)

1. Scope and objectives

UR D8(Rev.2) does not reflect the latest IMO Resolutions related to 2009 MODU Code.
Rev.3 has been developed to cover hazardous area requirements.

2. Engineering background for technical basis and rationale

The Panel agreed unanimously to update the UR to align it with 2009 MODU Code
amending the requirements for hazardous areas.

3. Source/derivation of the proposed IACS Resolution
2009 MODU Code.
4. Summary of Changes intended for the revised Resolution:

Sections D8.1 to D8.3 specifying hazardous areas requirements related to
classifications of said areas and ventilation have been amended.

5. Points of discussions or possible discussions

Sections 6.1 and 6.2, Paragraphs 6.3.1 and 6.3.2, the second sentence of Paragraph
6.4.1 as well as Paragraph 6.4.4 of 2009 MODU Code have been covered by this
revision.

Also, history of decision made mentioned in para 4 of history file of Rev.3 be referred.

6. Attachments if any

None



I ACS History File + TB Part A

UR D9 ‘Machinery’

Summary

In Rev.4 of this Resolution, Paragraph D9.7.3 related to vent pipes protection has
been added, taking into account Paragraph 4.8.5 of 2009 MODU Code.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.4 (Feb 2021) 24 February 2021 1 July 2022

Rev.3 (1996) 1996 -

Rev.2 (1990) 1990 -

Rev.1 (1987) 1987 -

New (1979) 1979 -

e Rev.4 (Feb 2021)

1 Origin of Change:

%} Other (Periodical review to reflect the latest IMO Resolutions)
2 Main Reason for Change:

There was a need to update this UR to reflect the latest IMO Resolutions related to
2009 MODU Code.

3 List of non-1ACS Member classification societies contributing or
participating in IACS Working Group:

None

4 History of Decisions Made:

Some text of 2009 MODU Code (a non-mandatory IMO Code) are reflected in this UR
so that those requirements can be uniformly applied among IACS members as
mandatory class requirements.

5 Other Resolutions Changes:

None

6 Any hinderance to MASS, including any other new technologies:

None
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7 Dates:
Original Proposal: 28 October 2019 (Ref: PM18939IMd)
Panel Approval: 9 November 2020 (Ref: PM20906_IMf)
GPG Approval: 24 February 2021 (Ref: 20206alGd)

e Rev.3 (1996)

No history file or TB document available.

e Rev.2 (1990)

No history file or TB document available.

e Rev.l1l (1987)

No history file or TB document available.

e New (1977)

No history file or TB document available.

Kk >k >k >k k%
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Part B

Part B. Technical Background

List of Technical Background (TB) documents for UR D9:

Annex 1. TB for Rev.4 (Feb 2021)

See separate TB document in Annex 1.

4V >

Note: There is no separate Technical Background (TB) document for Original version
(1979), Rev.1 (1987), Rev.2(1990) and Rev.3 (1996).
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Part B Annex 1

Technical Background (TB) document for UR D9 (Rev.4 Feb 2021)

1. Scope and objectives

UR D9(Rev.3) does not reflect the latest IMO Resolutions related to 2009 MODU Code.
Rev.4 has been developed to cover vent pipes protection requirement.

2. Engineering background for technical basis and rationale

The Panel agreed unanimously to update the UR to align it with 2009 MODU Code
adding the requirement for vent pipes protection.

3. Source/derivation of the proposed IACS Resolution

2009 MODU Code.

4. Summary of Changes intended for the revised Resolution:

Paragraph D9.7.3 related to vent pipes protection has been added.

5. Points of discussions or possible discussions

Paragraph 4.8.5 of 2009 MODU Code has been covered in Paragraph D9.7.3 of UR D9.

Also, history of decision made mentioned in para 4 of history file of Rev.4 be referred.

6. Attachments if any

None



TACS History File + TB

UR D11 “"Safety features”

Part A

UR D11 is updated to provide clarity of “near other openings of accommodation

spaces”.

Summary

Part A. Revision History

Version no.

Approval date

Implementation date
when applicable

Corr.1 (Dec 2022)

14 December 2022

Rev.4 (Dec 2021)

24 December 2021

01 January 2023

Rev.3 (Jan 2012)

13 January 2012

01 January 2013

Rev.2 (1996) 1996 -
Rev.1 (1990) 1990 -
New (1979) 1979 -

e Corr.1 (Dec 2022)
1 Origin for Change:
M Suggestion by an IACS member
2 Main Reason for Change:
To remove the reference to “explosion proof” driller’s cabins as the whole driller’s cabin
cannot be made explosion proof. This clarification was overlooked during the last

revisions to UR D11.

3 List of non-IACS Member classification societies contributing through the TC
Forum and/or participating in IACS Working Group:

None

4 History of Decisions Made:

UR D 11.7 was corrected to remove the words “explosion proof” from D11.7.1 c.
5 Other Resolutions Changes

None

6 Any hinderance to MASS, including any other new technologies:

None
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7 Dates:

Original proposal : 18 October 2022 (Made by Safety Panel)
Panel Approval : 29 November 2022 (Ref: PS17010fISzl)
GPG Approval : 14 December 2022 (Ref: 21121_1IGh)

¢ Rev.4 (Dec 2021)
1 Origin for Change:
M Suggestion by an IACS member
2 Main Reason for Change:
To clarify the phrase “near other openings of accommodation spaces” in UR D 11.7
with regard to the fitting of fixed automatic combustible gas detection and alarm

system.

3 List of non-IACS Member classification societies contributing through the TC
Forum and/or participating in IACS Working Group:

None

4 History of Decisions Made:

UR D 11.7 was revised to clarify where fixed automatic combustible gas detection and
alarm system are required and not required to be fitted. The discussion prompted a
revision of UR D 11 as detailed in annex 2.

5 Other Resolutions Changes

None

6 Any hinderance to MASS, including any other new technologies:

None

7 Dates:

Original proposal : 21 June 2021 (Made by Safety Panel)
Panel Approval : 29 November 2021 (Ref: PS17010fISzi)
GPG Approval : 24 December 2021 (Ref: 21121_1IGf)

¢ Rev.3 (Jan 2012)
.1 Origin for Change:

%} Based on IMO Regulation (2009 MODU CODE in the annex to IMO
Resolution A.1023(26))

%} Other (in order to fit in with the development of offshore safety technology
and practice, some current UR D related stability and safety feature
requirements are updated and some new requirements are added.)

Page 2 of 4



.2 Main Reason for Change:

To revise UR D items related to safety feature requirements, in order to comply with
2009 MODU CODE in the annex to IMO Resolution A.1023(26) and meet the
requirement of offshore technology development.

.3 List of non-IACS Member classification societies contributing through the
TC Forum and/or participating in IACS Working Group:

None

.4 History of Decisions Made:

Action to create task decided at 10th statutory panel meeting. Task No.30 was initially
assigned by statutory panel to this undertaking. The task was postponed to 2011 due
to the constraint of 2010 budget of the statutory panel, and the task humber was
changed to No.34. A dedicated project team was created to execute this task.

Form A was approved by GPG on 26 May 2011. Preliminary versions of the proposed
UR and technical background documents were circulated among the statutory

members for review.

Final version of the revised UR and technical background documents approved by the
Statutory Panel on 29th September 2011.

.5 Other Resolutions Changes

URD3, 4,6 &7

.6 Dates:

Original proposal : February 2011 (Made by: Statutory panel)
Panel Approval : 29 September 2011

GPG Approval : 13 January 2011 (Ref: 11083_IGi)

« Rev.2 (1996)

No HF/TB document available.

e Rev.1 (1990)

No HF/TB document available.

« New (1979)

No HF/TB document available.
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Part B
Part B. Technical Background
List of Technical Background (TB) documents for UR D11:

Annex 1. TB for Rev.3 (Jan 2012)

See separate TB document in Annex 1.

Annex 2. TB for Rev.4 (Dec 2021)

See separate TB document in Annex 2.

Note: There are no separate Technical Background (TB) documents for UR D11 New
(1979), Rev.1 (1990), Rev.2 (1996) and Corr.1 (Dec 2022).
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Part B, Annex 1

Technical Background for UR D11 Rev.3, Jan 2012

1. Scope and objectives

This revision involves current stability requirements of UR D3.7, 3.8, 3.9, 4.4, 6.4 & 7
and safety requirements of UR D11. All these works are done to make the safety
requirements in accordance with IMO 2009 MODU CODE and to serve the needs of
offshore technology development.

2. Engineering background for technical basis and rationale

2009 MODU CODE in annex of IMO Resolution A.1023(26) was adopted on 2 December
2009. The stability and safety requirements of UR D3.7, 3.8, 3.9, 4.4, 6.4, 7 & 11
should comply with the applicable provision in 2009 MODU CODE, and some current
requirements are modified for this purpose. Some current requirements in UR D are no
longer applicable, such as the requirements of intermediate fire water tanks which are
seldom use in the units. Base on investigations of actual design, these requirements
have been replaced by more suitable and precise ones. Many safety systems, such as,
combustible gas detection and alarm system, hydrogen sulphide detection and alarm
system, respiratory protection equipment for hydrogen sulphide, are very important for
the unit safety. But there are no requirements for these systems in the current UR D.
So the requirements for these systems have been added.

3. Source/derivation of the proposed IACS Resolution

The source of the information was obtained through work performed by the dedicated
project team and additional input from the statutory panel.

4. Summary of Changes intended for the revised Resolution:
1. URD11.1.1

Because drilling units are different from ships, additional items, such as, gas detection,
hydrogen sulphide detection, emergency shutdown, BOP control positions etc., have
been added on the basis of ship’s fire control plan.

SOLAS 11-2/15.2.4. and IMO.A.952 (23) has been referenced for developing this
requirement.

2. URD11.2.4

In actual practice, the intermediate tank with replenishment pump is seldom installed
in the MODU. For surface and column-stabilized and self-elevating units in floating
conditions, the fire water normally come from more than one sea chest, and one sea
chest supplying system failure can not put the other systems out of action.

For self-elevating units in non-floating conditions, the fire water is supply through
following ways:

(@) While unit lifting or lowering, drilling water is normally supplied to fire fighting and
engine cooling systems. This is a normal operation practice of some companies.



Alternatively, buffer tanks (or ballast tanks) also can supply water to fire fighting
purpose.

(b) During unit is in the elevating positions fire fighting water is supplied from sea
water main charged by more than one submersible pumps.

This new provision is developed based on above actual practice. Normally, the drilling
water tank volume is far more than 40 m3. Water stored in tank of 40 m3 can
maintain two 19mm nozzle jetting for one hour. If 10 m3 was specified it could be
considered not enough.

3. URD11.3.2

The new paragraph has been added because drilling and well test areas are really
needed to protect. The existing units investigated by us are really protected with water
spray system or fire monitors. ISO 13703, API RP 2030 and NFPA 15 have been
referenced to make this new paragraph. Regarding the water application rate, 10 I/
minem?2 is specified by ISO and DNV, and 20.4 |/minem?2 is required by API RP 2030.
Water spray is not only for cooling purpose but also for diluting gas concentration to
avoid explosion. Also considering blowout fire is more powerful, so rate of 20.4
|/minem2 is required.

4. UR D11.3.3

Now, oil base mud is often used in drilling operations. Foam is the best medium to
extinguish oil pool fire. So foam system is required to protect mud processing area.
Regarding the delivering rate 6.5 and 4.1 |/minem2, the origin is from NFPA.11.

5.URD 11.4.1to 11.4.3

The revised requirements are applicable to helicopter facilities without considering with
refuelling capabilities or with no refuelling capabilities. This revision is consistent with
2009 MODU Code. The delivering rate 6 I/min.m2 is maintained in order to be
consistent with MODU CODE and ICAO requirement.

6. URD11.5.1

This revision makes the requirements clearer and precise. MODU CODE, CFR 46 Part
113, IMO A.1021 (26) and MSC/ Circ.887 have been referenced for making this
revision.

7. UR D11.5.4

The public address requirements are consistent with SOLAS, LSA CODE 7.2.2 and 2009
MODU CODE 5.7.3.

8. URD11.6

This paragraph has been deleted. There are no special emergency control stations on
the existing unit. General alarm actuating location requirement is moved to D11.5.1.
Emergency shutdown requirement is covered in D10.5.1.

9. UR D11.7



Based on the existing text, general requirement and specific requirements for
protection of galleys, electrical rooms, drilling areas, mud processing areas and well
test areas have been added to enable the whole system requirements more
completeness and easily operable. SOLAS, MODU Code and other materials have been
referenced for making this revised paragraph.

UR D11.8 (New section added)

During the drilling operation, if hydrogen sulphide gas is present it could be very
dangerous to personnel. So it is very necessary to optimizing the arrangement of
hydrogen sulphide detectors and ensuring the availability of the Hydrogen sulphide
detection and alarm system. In this paragraph, the provision of Ch.9.12 of MODU Code
has been incorporated into this new URD.

The requirement of two level alarms comes from API RP 49.

UR D11.9 (New section added)

To make the requirements for respiratory protection equipment for hydrogen sulphide
more suitable for MODU, API RP 49 and 29 CFR 1910.134 have been referenced and
actual conditions of MODU are considered for developing this new UR D.

5. Points of discussions or possible discussions

The UR was developed by the project team (PT) for Task No.34 Discussion on the draft
documents prepared by the PT were reviewed and discussed within the Statutory Panel
at panel meetings and via email correspondence.

One point that required additional discussion concerned the application of 3.6.5.1 and
3.6.5.2 of the MODU Code. Referring to the comparable text in the revised UR D, the
Panel understands that D7.4.2(3)(i) applies to all doors that are used, regardless if
they are (normally open or normally closed) as opposed to D7.4.2(3)(ii), which refers
to doors or hatch covers in self-elevating units, or doors that are normally closed and
located above the deepest draft in CSDU's which only need to be of the quick acting
type. While the Panel noted that this revision to the MODU Code goes beyond that
required in SOLAS for conventional ships engaged on international voyages which is
understood to be cargo ships, all Members agreed that doors and hatch covers which
are used during the operation of the unit while afloat, regardless if they are normally
open or normally closed, are required to be remotely controlled.

6. Attachments if any

None



Part B Annex 2

Technical Background (TB) document for UR D11 (Rev.4 Dec 2021)
1. Scope and objectives

An IACS member sought clarification of the phrase “near other openings of
accommodation spaces” in UR D 11.7.1(g) with regard to the fitting of fixed
automatic combustible gas detection and alarm system.

2. Engineering background for technical basis and rationale

Fixed automatic combustible gas detection and alarm system should be provided
to openings leading to the accommodations where the risk of gas entering into
the accommodations is present.

3. Source/derivation of the proposed IACS Resolution

1. The Panel considered the risk of ingress of combustible gas into the
accommodation space relative to the effectiveness/reliability of the ventilation
over-pressurization, the gas tight effectiveness of external door arrangements
(self-closing, gas tight, airlock) and the location of doors and other openings
with respect to the hazardous area.

2. It was noted that:

e URD 11.7.1(g) appears to provide clarification of the MODU Code 9.11.1
which states, “A fixed automatic gas detection and alarm system should
be provided to the satisfaction of the Administration so arranged as to
monitor continuously all enclosed areas of the unit in which an
accumulation of flammable gas may be expected to occur and capable of
indicating at the main control point by aural and visual means the
presence and location of an accumulation.”

¢ NORSOK S-001 “Technical Safety” and NMA MODU Fire Regulations do not
require gas detectors in locations other than the ventilation intakes for
accommodation spaces.

4. Summary of Changes intended for the revised Resolution:

1. Fixed automatic combustible gas detection and alarm system is to be
provided for:

e Ventilation intake of positive pressure explosion-proof driller's cabin.
Ventilation intakes of accommodation spaces.

e Ventilation intakes of enclosed machinery spaces contiguous to hazardous
areas and containing internal combustion engines, boilers; or non-
explosion proof electrical equipment

e Air intakes to all combustion engines or machinery, including internal
combustion engines, boilers, compressors or turbines, located outside of
an enclosed machinery space

e At each access door to accommodation spaces.

e Near other openings, including emergency egress, of accommodation
spaces, regardless if these openings are fitted with self-closing and
gastight closing appliances.



2. Fixed automatic combustible gas detection and alarm systems are not
required:

e Near access doors to accommodation spaces where these form part of an
air-lock which is provided with a gas detection and alarm system between
the two doors of the air-lock.

e [Near emergency egress doors which are fitted with a panic bar or similar
mechanism to prevent use other than in an emergency].

e Near other openings which are provided with closing appliances of non-
opening type, e.g. bolted closed maintenance ways etc.

5. Points of discussions or possible discussions

1. Initial discussions considered that "near other openings":

e excluded ventilation outlets - as they are not specifically mentioned and
there is no known source of gas release from the accommodations given
that air flow is exhausting from the ventilation outlet. However, some
Members considered that ventilation outlets should be included in order to
provide gas detectors to give warning of ingress of gas into the
accommodations in the event the ventilation system shuts down;

e included exterior doors of the accommodations - because they are in use
(opened and closed) as a normal operation and are not required to be gas
tight;

e included emergency egress doors which are fitted with a panic bar or
similar mechanism to prevent use other than in an emergency because it
is desirable for those egressing the accommodations to know if
combustible gas exists outside of the door

e excluded windows and sidescuttles of the non-opening type as there is no
risk of ingress of combustible gas.

2. Views on the need for a fixed automatic combustible gas detection and alarm
system “near other openings” of accommodation space were mixed due to
different assumptions on:
e the effectiveness/reliability of the ventilation over-pressurization to control
the movement of gases
e external door arrangement (self-closing, gas tight, airlock)
e location of doors and other openings with respect to the hazardous area.

3. During discussion, it was proposed to revise:

e UR D8.3 to require a minimum capacity (air changes per hour) in
accordance with an agreed national or international standard (e.g.,
ISO15138) for the ventilation system for the accommodation space (It
was subsequently determined that as ISO 15138 follows a goal and
functional requirement approach and does not specify a figure for the
number of changes required, it was not appropriate to refer to ISO
15138); and

e URD11.7.1.g to require a fixed automatic combustible gas detection and
alarm system to be provided for ventilation intakes and near other
openings of accommodation spaces which face hazardous areas unless
these other openings are defined emergency egress doors or are fitted
with self-closing and gastight closing appliances or with an airlock (this
was analogous to SOLAS II-2/4.5.2.1 which prohibits access doors, air



inlets and openings to accommodation spaces, service spaces, control
stations and machinery spaces from facing the cargo area).

4. An alternative proposal considered that:

A combustible gas detection and alarm system need not be provided where

the opening:

o is through an air lock; or

e is provided with a closing appliance of a non-opening type (e.g. bolted
closed maintenance access way etc.); or

e is a defined emergency egress door as identified on the fire control plan or
is marked as such in accordance with 2009 MODU Code 9.4.1.4.

Arrangements which meet ISO 13702 or NORSOK S-001 are considered to

meet this requirement.

5. Different views existed as to the intent of providing fixed automatic
combustible gas detection and alarm system to other openings:
e to ensure that all significant access points that gas could enter an
accommodation space are fitted with gas detection; versus
e in the event of a gas release where a cloud could easily migrate to the
access doors it is prudent to provide gas detection at the access doors
(including self-closing gas-tight doors and emergency egress doors) in
order to adequately notify the crew of the gaseous condition that exists
outside of access door in order to facilitate a safe response to implement
emergency shutdown procedures

6. As a possible compromise, it was proposed:

e The ventilation system for the accommodation spaces is to be capable of
maintaining a positive pressure in relation to the outside atmosphere
(refer to International standards e.g. IEC 60092-502:1999) appropriate
for the safe use of the space, assuming all doors and windows are closed.

e A differential pressure monitoring device or a flow monitoring device, or
both, shall be provided in the space for monitoring the satisfactory
functioning of pressurization. An alarm is to be given at a normally
manned station in case the overpressure is lost.

e As an alternative to pressure and/or flow monitoring and alarm
requirement, a gas detector provided outside each access door with an
alarm given at a normally manned station, may be accepted.

7. After re-focusing on the original question as to what constituted "near other
openings", it was agreed that the proposal in paragraph 6, above, went beyond
the original issue raised and agreed to a revision or D11.7 as summarized in
item 4, above.

6. Attachments if any

None



Technical Background Document
WP/SRC Task 1
UR Z 15 — Proposed

Objective and Scope:

To review existing UR D 12 and relocate it as a UR under UR Z.

Source of Proposed Requirements:

WP/SRC members discussed and reviewed the requirements contained in UR D 12 through
correspondence and their meeting. Reservations against UR D 12 were also dealt with at this
time as contained in the proposed dratft.

Points of Discussion:
WP/SRC unanimously agreed to the proposed draft UR Z 15.

Date of submission: 6 May 1999
By WP/SRC Chairman’s e-mail



Technical Background Document

New UR Z 15 and deletion of D12
(Survey after Construction, MODUS)

Objective and Scope:

Re-locate the current MODU survey requirements from UR D12 to a new UR Z.

Source of Proposed Requirements:

WP/SRC Chairman reported in his annual progress report(March 1999, GPG 46) that WP/SRC
Members had discussed and reviewed the requirements contained in UR D 12 through
correspondence and at their last meeting and had relocated the text of D 12 to a new UR Z15.

The task was carried out as part of Annual review of Implementation of IACS Requirements.

Points of Discussion:
WP/SRC unanimously agreed to the proposed draft UR Z 15.

Council in May 1999 decided that the proposed draft paragraph 2.2.2 should be deleted since it
would require Members to periodically check all CSDU'’s lightship characteristics as a condition of
class in the event that it was not checked as a statutory requirement.

Paragraph 2.2.2, which has now been deleted, read as follows:

2.2.2  For Column Stabilized Units, a deadweight survey is to be conducted as part of
classification surveys at interval not exceeding 5 years or at time of Special Surveys, or as
part of statutory surveys at interval specified by the Flag Administrations. Where the
deadweight survey indicates a change from the calculated light ship displacement in
excess of 1% of the operating displacement, an inclining test is to be conducted.

Note:

Council Chairman announced approval of UR Z15(ex D12) on 15 May 1999 subject to the
following conditions:

Deletion of paragraph 2.2.2;

Adoption of UR Z18(ex M20) for Z15.5.1 and Z15.6.1;

Editorial corrections.

UR 718 was finally approved on 23 November 2001(9056alAe, 29/01/2002):
M20 was deleted,;
Z18 “Periodical Survey of Machinery” created excluding tail shaft survey requirements;
Z21 created for the tail shaft survey requirements.

ABS suggested to re-word Z15.5.1 to avoid the need for filing of reservations on Z15.5.1 simply
because it invokes the requirements of Z21. Agreed.

*kkkk

Date of submission: 14 August 2002
By the Permanent Secretariat
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History Files (HF) and Technical Background
(TB) documents for URs concerning Electrical

and Electronic Installations (UR E)

Res. No. Title Current Rev. HF/TB?
URE1 Governing characteristics of generator 1975 No
prime movers
UR E2 Deleted (Dec 1996) No
UR E3 Deleted (Dec 1996) No
UR E4 Earthing of non-current-carrying parts Deleted (Jun 2000) B
UR E5 Voltage and frequency variations Rev.1 Sept 2005 TB
UR E6 Deleted No
UR E7 Cables Rev.5 Feb 2021 HF
UR ES8 Starting arrangements of internal Deleted (Dec 2003) B
combustion engines
UR E9 Earthing and bonding of cargo Rev.1 Oct 2012 TB
tanks/process plant/piping systems for the
control of static electricity
UR E10 | Test Specification for Type Approval Rev.10 Aug 2024 HF
UR E11 | Unified Requirements for systems with Rev.4 Feb 2021 HF
voltages above 1kV up to 15kV
UR E12 | Electrical equipment allowed in paint Rev.2 Dec 2020 HF
stores and in the enclosed spaces leading
to paint stores
UR E13 | Test requirements for rotating machines Corr.1 May 2022 HF
UR E14 Not adopted No




Res. No. Title Current Rev. HF/TB?

UR E15 | Electrical services required to be operable Rev.5 Jan 2025 HF
under fire conditions and fire resistant
cables

UR E16 | Cable trays/protective casings made of June 2002 TB
plastic materials

UR E17 | Generators and Generator systems, Rev.1 Feb 2021 HF
having the ship’s propulsion machinery as
their prime mover, not forming part of the
ship’s main source of electical power

UR E18 | Recording of the Type, Location and Rev.1 Dec 2014 HF
Maintenance Cycle of Batteries

UR E19 | Ambient Temperatures for Electrical Rev.1 Sept 2005 TB
Equipment installed in environmentally
controlled spaces

UR E20 | Installation of electrical and electronic Rev.1 Jun 2009 HF
eguipment in engine rooms protected by
fixed water-based local application fire-
fighting systems (FWBLAFFES)

UR E21 | Requirements for uninterruptible power Rev.2 Feb 2024 HF
system (UPS) units

UR E22 | Computer-based systems Rev.3 June 2023 HF

UR E23 | Selection of low voltage circuit breakers on Deleted B
the basis of their short circuit capacity and Mar 2011
co-ordination in service

UR E24 | Harmonic Distortion for Ship Electrical Dec 2018 HF
Distribution System including Harmonic
Filters

UR E25 | Failure detection and response of all types Rev.2 Mar 2022 HF
of steering control systems

UR E26 | Cyber resilience of ships Rev.1 Nov 2023 HF

UR E27 | Cyber resilience of on-board systems and Rev.1 Sep 2023 HF

equipment




Annex 2/Page 2

IACS UR E4 (1978)
Earthing of non-current-carrying parts

Technical Background Document

Objective and Scope:

The objective was to review of UR E4 taking into account the relevant standard IEC60092-
401.

The scope was to delete or correct UR E4 in accordance with IEC standard.

Source of Proposed Requirements:

The proposed requirements have been based on the present Rule requirements of the IACS
members and standard IEC60092-401.

Points of Discussion:

WP/EL unanimously agreed to delete UR E4. This UR does not reflect practice as

exemplified in IEC60092-401 “Electrical installation in ships. Part 401: Installation and test of
completed installation” and does not answer the present status of affairs.



Technical Background Document

E5 (Rev.1, Sept. 2005)

IACS WP/EL Task No.67
To specify the voltage tolerance for DC distribution systems in the Unified
Requirement E5 “Voltage and frequency variations”

Objective and Scope:

The main aim of this Task is to add new requirement of the voltage variations for d.c.
distribution system in UR E5 taking into consideration the relevant requirements and
standards.

Background for the Proposed Revision:

The IEC60092-101 has been amended since 1995 and new paragraphs related with
the characteristics of power supply systems have been added. It makes reference to
the voltage and frequency variations for both a.c. and d.c. distribution systems.
However, the existing UR E5 which was adopted in 1979 has not stated the voltage
variations for d.c. distribution systems but also stated the voltage and frequency
variations for a.c. distribution systems.

It is timely that the allowable voltage variations for d.c. distribution systems are stated
in E5 taking account of the currently increasing number of the d.c. control and
instrumentation equipment in ships.

Points of Discussion:
First, since the combination systems of battery and its charger are common as d.c.
distribution systems in ships, NK proposed the new requirement of d.c. voltage
variations for such systems as a standard model in ships taking account of the
following statutory regulations and international standards. It was + 12% to — 22%,
which overcomes the variation of +10% in the 3rd bullet.
-SOLAS 11-1/42.3.2.1, 42.4, 43.3.3.1 and 43.4:

The allowable battery source quality is £12%.
-IEC60092-352 (1997) Clause 10:

The allowable voltage drop of the cable from a battery to a load is —10%.
-IEC60092-101 amendment 1(1995-04) Clause 2.8.3:

The allowable voltage variation for d.c. electrical equipment is £10%.

After that, during the discussion, the following points were clarified.

+ The requirement of E5 is intended for the voltage and frequency variations on the
basis of designed rated value of the electrical equipment, i.e. the value is given at
the consumer side.

+ The new requirement should be developed based on the IEC60092-101 because
the voltage variations specified in it are assumed to include the source quality and
the voltage drop of the cable from a source to a consumer.

+ Since the essential d.c. electrical equipment in ships are control and
instrumentation equipment, the relevant requirement in UR E10 (Rev.4, May
2004), which are equivalent to IEC60092-504 (2001-03), should reflect to the new
requirement.

Consequently, it was decided to approve the new requirement as a revision of E5 on
the following concepts:



(1) The d.c. distribution systems are divided into two categories. One of them is for
components supplied by d.c. generators or converted by rectifiers, and the other
is for components supplied by electrical batteries.

(2) The allowable voltage variations are developed in each case of (1) above
according to the value specified in IEC60092-101 amendment 1(1995-04) Clause
2.8.3 and IEC60092-504 (2001-03) Tablel item 4a.

Submitted by WP/EL Chairman
31 Jan 2005



I ACS History File + TB

UR E7 “Cables”

Part A

Summary

In Rev.5 of this Resolution, the way to refer to instruments other than those
specified by IACS was unified.

Part A. Revision History

Version no.

Approval date

Implementation date
when applicable

Rev.5 (Feb 2021) 12 February 2021 1 July 2022
Rev.4 (Apr 2016) 21 April 2016 1 July 2017
Rev.3 (May 2006) 16 May 2006 -
Rev.2 (June 2000) 15 June 2000 -
Rev.1 (1990) 1990 -
New (1975) 1975 -

e Rev.5 (Feb 2021)

1 Origin of Change:

| Other (Update to comply with the required format when industry standards

are referred to)

2 Main Reason for Change:

There was a need to update this UR to comply with the following format when industry
standards are referred to:

[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: APl Spec 2F, 6th Edition, 1997; 1SO 4624, 2002), where
[version/revision, if applicable] and/or [year of publication] are decided by IACS
and are not necessarily to be the current/latest version.

3 List of non-1ACS Member classification societies contributing or
participating in 1ACS Working Group:

None

4 History of Decisions Made:

None

5 Other Resolutions Changes:

None
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6 Any hinderance to MASS, including any other new technologies:
None
7 Dates:
Original Proposal: 28 October 2019 (Ref: PM18939_1IMd)

Panel Approval: 9 November 2020 (Ref: PM20906_IMf)
GPG Approval: 12 February 2021 (Ref: 20206cIGb)

e Rev.4 (April 2016)
.1 Origin of Change:

4] Suggestion by IACS member (e-mail dated 27th January 2015)
.2 Main Reason for Change:
The withdrawal or replacement of several IEC standards mentioned in the current UR
E7 (Rev.3) makes it necessary to revise the UR content accordingly. Moreover, further
consideration should be given to cables not manufactured to the IEC publications

identified in the UR.

.3 List of non-1ACS Member Classification Societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

Form A was agreed at the 21st Panel Meeting (March 2015).
The final text has been adopted by the Machinery Panel by correspondence in
December 2015.
.4 History of Decisions Made:
None
.5 Other Resolutions Changes:
None
.6 Dates:
Original Proposal: 27 January 2015 made by Machinery Panel
Panel Approval: 25 February 2016 (Ref: PM15401)
GPG Approval: 21 April 2016 (Ref: 15045_1IGb)
e Rev.3 (May 2006)
No history file available

e Rev.2 (June 2000)

No history file or TB document available
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e Rev.1 (1990)
No history file available
e New (1975)

No history file or TB document available
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Part B

Part B. Technical Background

List of Technical Background (TB) documents for UR E7:

Annex 1. TB for Rev.1 (1990)

See separate TB document in Annex 1.

Annex 2. TB for Rev.3 (May 2006)

See separate TB document in Annex 2.

Annex 3. TB for Rev.4 (Feb 2016)

See separate TB document in Annex 3.

Annex 4. TB for Rev.5 (Feb 2021)
See separate TB document in Annex 4.

<4AD>

Note: There is no separate Technical Background (TB) document for the New (1975),
nor for Rev.2 (June 2000).
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Part B Annex 1

IACS UR E7 (1975, Rev. 1 1990)
Cables and insulated wires

Technical Background Document

Objective and Scope:

The objective was to review of UR E7 taking into account the present Rule requirements of
the IACS members.

The scope was to delete reference to “insulated wires” and amend reference to IEC92 series to
read — IEC60092.

Source of Proposed Requirements:

The proposed requirements have been based on the present Rule requirements of the IACS
members.

Points of Discussion:

WP/EL unanimously agreed to delete reference to “insulated wires”, as “insulated wires” are

not to be of a type approved by the Classification Society in accordance with Rule
requirements of the IACS members.



Part B, Annex 2

IACS UR E7 (Rev. 3, May 2006)
IACS Machinery Panel Task No.PM5407

Technical Background document

Objective and Scope:

The aim of this Task is to revise UR E7 to ensure that valid and relevant standards are
referred to.

Background for the Proposed Revision:

- IEC has withdrawn the referenced standard IEC 60092-3.

- The standard was replaced with a number of other standards, this is duly marked
in documents found in the IEC database under the technical committee SC 18A
(attached)

- The same committee which is responsible for developing standards for ship cables
has developed further standards for special cables used onboard.

- It is therefore opportune to add these standards to UR E7 in order to make the list
of cable standards complete.

Permanent Secretariat Note:
1. GPG agreed that no uniform implementation date was needed.

2.1  Machinery Panel Member proposed to modify para. 3 in order to give the UR its
meaning. It was further improved by the GPG Chairman as follows:

MCH Panel’s proposed para 3 Panel Member’s proposed para.3
(further modified by the GPG Chairman,
and 3/4 majority of GPG members
agreed to)

3. Cables manufactured to other 3. Cables manufactured and tested to
standards than those specified in standards other than those specified in

2 are subject to special 2 will be accepted provided they are in

consideration by the Classification | accordance with an acceptable and

Society in each particular case.” relevant international or national
standard.

Reason: This is to take exception to
the inclusion of "special consideration”
in the UR and making the point, as has
been made in the past, that the
inclusion of "special consideration"
within a UR, without specifying the
requirements or criteria for how that
"special consideration" is to be applied
does not constitute a "unified




2.2

2.3

3.1

3.2

3.3

requirement” since it leaves the
determination of acceptability to each
Society. Member therefore proposed a
text it considered to constitute a
"unified requirement" not relying on
"special consideration."

It was then challenged by another Panel Member telling that:

Member considers the phrase "acceptable and relevant international or national
standard" too vague and reducing the responsibility of Class for this matter. Who
knows whether "acceptable and relevant" national standards of one country will be
applicable in other country?

The phrase "subject to special consideration by the Classification Society in each
particular case" is more versatile and covers all cases not mentioned in items 1
and 2 of E7.

As a compromise we may add new item 4 to E7 (after item 3 proposed by IGb):
"4, Cables manufactured to other standards than those specified in 2 and 3 are
subject to special consideration by the Classification Society in each particular
case."

But the version of E7 proposed by the Machinery Panel seems better.

With detailed ‘Reasons’ provided in the table above, 3/4 majority support of GPG
remained unchanged. GPG approved.

Panel Member

A member stated that it was opposed to the revision. This member maintained the
position that it is not sure that national standards acceptable to one Society would
be acceptable to all other Societies, so it does not consider that the new UR E7
revision will work. A Member advises that it prefers the text proposed by the
Machinery Panel to GPG circulated with IGa, 10 March.

In that respect, Council Chairman pointed out that the text of item 3 of the UR:

3 C lb]es manufactur e{l and tested to smnd'uds other than t]mse Suemﬁed in 2 ml] he accepted

leaves it to each Society to determine, for themselves, whether they consider a
particular national or international standard to be acceptable and relevant or not.

This Member maintained its position.

Attached. 1. Comparison table



Attachment to UR E7 Rev.3 Technical Background

Publications withdrawn

Year of withdrawal

TC/SC

Replaced by

IEC 60092-3-am6 Ed.2.0 (1984)

1996

18

IEC 60092-350 Ed.2.0 (2001)*

IEC 60092-351 Ed.3.0 (2004)*

IEC 60092-3-am5 Ed.2.0 (1979)

1996

18

IEC 60092-351 Ed.3.0 (2004)*

IEC 60092-3-am6 Ed.2.0 (1984)

1996

18

IEC 60092-352 Ed.2.0 (1997)

IEC 60092-353 Ed.2.0 (1995)*

IEC 60092-359 Ed.1.0 (1987)

IEC 60092-376 Ed.2.0 (2003)*

IEC 60092-3-am5 Ed.2.0 (1979)

| 1996

| 18

IEC 60092-352 Ed.2.0 (1997)

IEC 60092-353 Ed.2.0 (1995)*

IEC 60092-359 Ed.1.0 (1987)

IEC 60092-376 Ed.2.0 (2003)*

IEC 60092-350 Ed.2.0 (2001)*

IEC 60092-3-am4 Ed.2.0 (1974)

| 1996

| 18

60092-353 Ed.2.0 (1995)*

IEC 60092-359 Ed.1.0 (1987)

IEC 60092-376 Ed.2.0 (2003)*

IEC 60092-350 Ed.2.0 (2001)*

IEC 60092-351 Ed.3.0 (2004)*

IEC 60092-3-am3 Ed.2.0 (1973)

| 1996

60092-353 Ed.2.0 (1995)*

IEC 60092-359 Ed.1.0 (1987)

IEC 60092-376 Ed.2.0 (2003)*

IEC 60092-350 Ed.2.0 (2001)*

IEC 60092-351 Ed.3.0 (2004)*

IEC 60092-3-am2 Ed.2.0 (1971)

| 1996

60092-376 Ed.2.0 (2003)*

IEC 60092-350 Ed.2.0 (2001)*

IEC 60092-351 Ed.3.0 (2004)*

IEC 60092-3-am1 Ed.2.0 (1969)

| 1996

60092-353 Ed.2.0 (1995)*

IEC 60092-359 Ed.1.0 (1987)

IEC 60092-376 Ed.2.0 (2003)*

IEC 60092-350 Ed.2.0 (2001)*

IEC 60092-351 Ed.3.0 (2004)*

IEC 60092-3-am2 Ed.2.0 (1971)

| 1996

IEC 60092-352 Ed.2.0 (1997)

IEC 60092-353 Ed.2.0 (1995)*

IEC 60092-359 Ed.1.0 (1987)

IEC 60092-3-am1 Ed.2.0 (1969)

1996

18

IEC 60092-352 Ed.2.0 (1997)

IEC 60092-3 Ed.2.0 (1965)

1996

18

IEC 60092-352 Ed.2.0 (1997)

IEC 60092-353 Ed.2.0 (1995)*

IEC 60092-359 Ed.1.0 (1987)

IEC 60092-376 Ed.2.0 (2003)*

IEC 60092-350 Ed.2.0 (2001)*

IEC 60092-351 Ed.3.0 (2004)*

IEC 60092-3-am4 Ed.2.0 (1974)

1996

18

IEC 60092-352 Ed.2.0 (1997)

IEC 60092-3-am3 Ed.2.0 (1973)

1996

18

IEC 60092-352 Ed.2.0 (1997)

IEC/TR 60092-390 Ed.1.0 (1997)

2005

18A

withdrawn

IEC 60092-505 Ed.3.0 (1984)

2002

18

IEC 61892-5 Ed.1.0 (2000)




Part B Annex 3

Technical Background (TB) document for UR E7 (Rev.4 Apr 2016)

1. Scope and objectives

The withdrawal or replacement of several IEC standards mentioned in the actual UR E7
makes it necessary to revise the UR content accordingly. Moreover, further
consideration should be given to cables not manufactured to the IEC publications
identified in the UR.

2. Engineering background for technical basis and rationale

The specific procedures for revision of UR E7 are as follows:

a) Identify the standards mentioned in the UR that have been withdrawn or
replaced by new ones.

b) Consider approach for cables not manufactured to IEC standards identified in the

UR
C) Revise UR E7 accordingly.
d) Specify the implementation date of the UR.
3. Source/derivation of the proposed IACS Resolution
N/A

4. Summary of Changes intended for the revised Resolution:

UR E7.2 has been updated on the basis of the following IEC standard equivalency
Table:

IEC Publications in E7 Replaced by
60092-350 N/A

60092-351 IEC/TR 60092-360
60092-352 N/A

60092-353 N/A

60092-354 N/A

60092-359 IEC/TR 60092-360
60092-373 IEC/TR 60092-370
60092-374 IEC/TR 60092-370
60092-375 IEC/TR 60092-370
60092-376 N/A

5. Points of discussions or possible discussions

One member proposed to consider adding a wording to exempt communication cables
for non-important consumers from the type approval requirement whereas another
member considered it applicable to all cables.

All the member comments were in favor of considering an equivalency of “international
or national standards” to IEC Standards listed in paragraph 2. The following
amendment was proposed by the Chairman accordingly:



“3. Cables manufactured and tested to standards other than those specified in 2 will be accepted
provided they are of an equivalent or higher safety level than those listed in paragraph 2in

One member finally proposed the following text:

“3. Cables manufactured and tested to standards other than those specified in 2 will be accepted
provided they are in accordance with an acceptable and relevant international or national
standard_and are of an equivalent or higher safety level than those listed in paragraph 2.”

One member suggested introducing the following relaxation of the requirement in
paragraph 3 for those specific cables (e.g. flexible cables used for crane, etc.) which
would be very hard to comply with the proposed amendment to paragraph 3. In this
regard, following text was suggested to be added to the end of paragraph 3:

“...However, cables such as flexible cable, fiber-optic cable, etc. used for special purposes may
be accepted provided they are manufactured and tested in accordance with the relevant
standards accepted by the Classification Society.”

The following text was finally adopted by the Machinery Panel:

1. Cables are to be of a type approved by the Classification Society.

2. Cables manufactured in accordance with the relevant recommendations of IEC
Publication 60092-350, 60092-351.-60092-352, 60092-353, 60092-354, 60092-
359;60092-360-60092-373,-60092-374-60092-375, 60092-370 and 60092-376 will be
accepted by the Classification Society provided that they are tested to its satisfaction.

3. Cables manufactured and tested to standards other than those specified in 2 will be
accepted provided they are in accordance with an acceptable and relevant international
or national standard and are of an equivalent or higher safety level than those listed in
paragraph 2. However, cables such as flexible cable, fiber-optic cable, etc. used for
special purposes may be accepted provided they are manufactured and tested in
accordance with the relevant standards accepted by the Classification Society.

6. Attachments if any

N/A.



Part B, Annex 4

Technical Background (TB) document for UR E7 (Rev. 5 Feb 2021)

1. Scope and objectives

UR E7(Rev.4) does not reflect the agreed format for referencing the IEC standards.
Rev.5 has been developed to comply with the agreed format.

2. Engineering background for technical basis and rationale

Format for references to Industry standards
Format:
[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: APl Spec 2F, 6th Edition, 1997; 1SO 4624, 2002), where
[version/revision, if applicable] and/or [year of publication] are decided by IACS and
are not necessarily to be the current/latest version.

3. Source/derivation of the proposed IACS Resolution

None

4. Summary of Changes intended for the revised Resolution

UR E7 has been updated to specify the revision/version of the IEC standards as
follows:

IEC standards Replaced by

IEC 60092-350 IEC 60092-350:2020
IEC 60092-352 IEC 60092-352:2005
IEC 60092-353 IEC 60092-353:2016
IEC 60092-354 IEC 60092-354:2020
IEC 60092-360 IEC 60092-360:2014
IEC 60092-370 IEC 60092-370:2019
IEC 60092-376 IEC 60092-376:2017

5. Points of discussions or possible discussions

The investigation for the year of publication of the standards started beginning of
2019. At that time 60092-370:2009 was applicable; however as of November 2019, a
new edition of the aforesaid standard has been published, therefore the 2019 edition is
stated in the UR.

6. Attachments if any

None



Technical Background -

(New) UR M61 ‘Starting arrangements of internal combustion engines’

deletion of
UR MA49 ‘Availability of machinery’ and
UR ES8 ‘Starting arrangements of internal combustion engines’

1. General

There had been a long discussion in 1998-1999 with respect to the definitions of
“deadship” and “blackout”. The main reason was that the SOLAS definitions of
blackout and deadship condition were quite different from those given in UR
M49 (Rev.1, 1996).

2. UR M 49

At present, Rev.1 of M49 (1996) is effective.

In 1998, WP/MCH suggested that a footnote be added to UR M49.1 in order to
make reference to SOLAS 11-1/42.3.4 and 43.3.4. GPG 44 (1998) also considered
that the existing UR M49.1 was to be isolated from M49.2, the latter together with
UR E8 being relocated as new UR M61.

At the same time, GPG 44 decided that approval of Rev.2 of UR M49 be put in
abeyance until the development of Ul SC 124 was finalized.

UR M49 (Rev.2) and M61(New), so prepared by the Permanent Secretariat, were
passed to WP/MCH for review. In particular, WP/MCH was to clarify the scope
of application of M49 and M61 to non-SOLAS ships (part of WP/MCH Task 41).

WP/MCH reported to GPG 52 (March 2002) that M49 should apply to all ships
subject to further debate. WP/MCH consequently suggested in March 2003 (GPG
54) that an application note should be added to UR M49 to the extent that M 49
applies to non-SOLAS vessels. The draft footnote read: These requirements (M49)
apply only to ships required to comply with SOLAS [and ships above 200 GRT].
WP/MCH Chairman later confirmed in consultation with experts that the square
bracket be removed. However, Council did not approve it (June 2003).

3. Ul SC 124

GPG 44 (1998) found that the draft text of SC 124 did not clarify the definition of
“deadship” and “blackout”. Ul SC 124 was then withdrawn and WP/MCH was
tasked to develop an interpretation of the two terms with a view to elaborating a
definition to be used in UR M49 and SC 124 and if necessary other resolutions.
However, WP/MCH failed to reach a common understanding of the term
“deadship condition” in 1998.

Hence, GPG 46 (1999) attempted to develop a generally agreeable definition.

\Alith accictanro fram tha \NID/NCH D2 /Cnininecil finallvy annrmvad 1H QO 124 in



May 1999. It was submitted to IMO DE (DE 43/1Inf.5). Revised in June 2002 and
submitted to IMO MSC 76.

Status at this point
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4, Tasking of WP/MCH

In August 2003 GPG tasked WP/MCH to consider

M49:

a. whether the text of UR M49.1(draft Rev.2, xxxx) should be amended in light
of Ul SC 124(Rev.1, June 2002) ;

b. whether the wording [and ships above 200GRT] should be deleted from the
note to UR M49(draft Rev.2, xxxx) or retained,;

M61:

c. whether the text of new draft UR M61 is appropriate, taking into account
7225 _NVc of 26 May 98 from the then GPG Chairman.

5 WP/MCH submission

The WP concluded that text of UR M 61 is not adequate and changes suggested
previously by GPG need to be introduced. However with the introduction of
these changes M61.3 would become a word by word copy of SOLAS regulation
11-1744. Therefore WP did not see any need for this requirement as a class one
and proposed to GPG to delete M61.3.



IMO has adopted MSC/Circ.736 (which is recommendatory) that interpreted
SOLAS regulation 11-1/744.1. There was a need to draft a Ul that would simply
reference the relevant paragraphs of this circular with respect to the regulation in
guestion. This arrangement will create uniform application on behalf of the Flags
in cases where a particular Flag is silent on circular application.

With the publication of the revised SC124 the need for UR M49 as it stands

were now be brought into question. The origins of the UR M49 stem from
SOLAS I1-1/26.4 with the need to define what "dead ship" conditions entailed. In
view of the latest SC124 it would now seem sensible to make a new Uls for
SOLAS 11-1/26.4 and HSC 9.1.5 and delete M49. In doing this it would make it
clear that the requirements are only applicable to SOLAS/HSC vessels and
obviate the discussions regarding the notes to M49. The definition of "dead ship"
in the new Uls would be consistent with SC124.

With the above in mind WP/MCH:

1) proposed to delete M61.3,

i) suggested to draft a Ul that would reference relevant paragraphs of SOLAS
Reg. 11-1/44.1 and MSC/Circ.736,

iii) sought approval for the deletion of UR M49 and drafting of Ul for SOLAS II-
1/26.4 and HSC 9.1.5.

GPG concurred and approved the subsequent drafts and deletion of UR M49 and
UR E8 (as per 3097cIGf of 12 November 2003; tacit 19 November) .

kkkkkkkkk

Permanent Secretariat 21 November 2003.



I ACS History File + TB Part A

UR E9 “Earthing and bonding of cargo tanks/
process plant/piping systems for the control
of static electricity”

Part A. Revision History

Version no. Approval date Implementation date when
applicable

Rev.1 (October 2012) 29 October 2012 1 January 2014

NEW (1988) No record -

e Rev.1l (October 2012)
.1 Origin for Change:

A Other (OCIMF)
.2 Main Reason for Change:
OCIMF highlighted cases of valve installations on board product carriers that were
improperly bonded to the hull, and as a consequence, the resistance between the
valve and the hull of the ship was higher than required by E9.1
It resulted that wafer-type valves were involved, and due to their design, the
connecting bolts, unlike for other type of valves, did not provide a proper means of

bonding the valve to the hull.

.3 List of non-1ACS Member classification societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None.

.4 History of Decisions Made:

Form A approved 11th April 2011.

.5 Other Resolutions Changes

None.

.6 Dates:
Original proposal: 30" June 2011 Made by: Machinery Panel
Panel Approval: 07 September 2011
GPG Approval: 29 October 2012 (Ref. 11075 _1Gd)

e NEW (1986)

No TB document available.

Page 1 of 2



Part B

Part B. Technical Background
List of Technical Background (TB) documents for UR E9:
Annex 1. TB for Rev.1 (October 2012)

See separate TB document in Annex 1.

4V >

Note: There are no separate Technical Background (TB) document for the original
resolution (1988).

Page 2 of 2



Part B, Annex 1

Technical Background for UR E9 Rev.1, Oct 2012

1. Scope and objectives

OCIMF highlighted cases of valve installations on board product carriers that were
improperly bonded to the hull, and as a consequence, the resistance between the
valves and the hull of the ship was higher than required by E9.1.

The UR is to be modified to improve its clarity and avoid re-occurrence of the
highlighted cases.

2. Engineering background for technical basis and rationale

Normally valves are connected to the piping system by bolts; unless the valve or
piping are applied with a heavy layer of paint before fitting the bolts, the bolts also
electrically bond the valve to the piping, and the piping system is properly bonded to
the hull structure, therefore it is not normally needed to have separate bonding straps
connected to the valves.

An analysis of the case however revealed that wafer-type valves were involved; wafer
type valves are not attached by bolts to the piping flange, but just squeezed in
between two flanges, often with the additional use of a gasket and the bolts connect
the two flanges without even touching the valve.

Therefore, unless the gaskets are electrically conductive, the valve body will be
electrically isolated from the piping.

3. Source/derivation of the proposed IACS Resolution

SOLAS Reg. I1-2/4.5.3 Cargo Tank Venting

SOLAS Reg. II-2/11.6 Protection of cargo tank structure against pressure or vacuum
in tankers.

4. Summary of Changes intended for the revised Resolution:

- In order to better identify the cases which require a bonding strap and call the
surveyor attention to wafer-style valve with non-conductive (e.g. PTFE) gaskets or
seals.

- Instead of “earth” use the term “the hull of the ship”.

5. Points of discussions or possible discussions

The term “wafer-style valve” was subject to discussions, but it was agreed to keep this
term in the document.

6. Attachments if any

None



TACS History File + TB Part A

UR E10 “Test Specification for Type Approval”

Summary

Item 8 (inclination test) is revised for the part relevant to Gas Carriers and Chemical
Carrier, in alignment with Note 3 to M46.2 which is updated accommodating the
reference clause nos. of the IGC Code and the IBC Code that were previously
specified in UI SC6 and UI SC290. In parallel, the reference standards are also
updated as per the latest and valid version.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.10 (August 2024) | 26 August 2024 1 January 2026

Rev.9 (August 2023) 07 August 2023 1 July 2024

Corr.1 (Jan 2022) 16 January 2022 -

Rev.8 (Feb 2021) 12 February 2021 1 July 2022

Rev.7 (Oct 2018) 25 October 2018 1 January 2020

Rev.6 (Oct 2014) 31 October 2014 1 January 2016

Rev.5 (Dec 2006) 13 December 2006 1 January 2008

Rev.4 (May 2004) 31 May 2004 -

Corr.1 (July 2003) 16 July 2003 -

Rev.3 (May 2001) 17 May 2001 -

Rev.2.1 (July 1999) 28 July 1999 -

Rev.2 (1997) 12 May 1997 -

Rev.1 (1993) 1993 -

New (1991) 1991 -

e Rev.10 (August 2024)
1 Origin of Change:

] Suggestion by IACS member
2 Main Reason for Change:
Reference clause nos. of the IGC Code and the IBC Code which are the main part of
interpretation in UI SC6 and UI SC290 have been transferred to UR M46 (Note 3 to
M46.2). As there is similar sentence in item 8 of UR E10, the relevant part of item 8 is

to be revisited for update.

Taking the opportunity, the latest edition of the reference standards are also checked
and updated accordingly.

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:
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None.

4 History of Decisions Made:

The Panel considered the revision of UI SC6, UI SC290 and UR M46, and after
deliberations decided to delete the redundant Uls (i.e. UI SC6 and UI SC290) and add
reference clause nos. of the IGC Code and the IBC Code to UR M46 (Note 3 to M46.2).
In the course of discussion, it was found that similar requirements as Note 3 to M46.2
is present in item 8 of UR E10 (inclination test), and the Panel decided to update
relevant part of UR E10 as well.

5 Other Resolutions Changes:

e UISC6
e UI SC290
e UR M46

6 Any hinderance to MASS, including any other new technologies:

None.

7 Dates:

Original Proposal: 19 January 2024 (Ref: PM24002_RIa)
Panel Approval: 02 July 2024 (Ref: PM24002_1IMf)
GPG Approval: 26 August 2024 (Ref: 24102bIGe)

e Rev.9 (August 2023)
1 Origin of Change:

M Suggestion by IACS member
2 Main Reason for Change:
The industry standards year of reference is indicated in the UR pursuant to IACS
policy. The modification clarifies how to proceed when latest standard is different from
the one indicated in the UR, especially when the latest is less demanding or with

hardly comparable differences.

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None.

4 History of Decisions Made:
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1. Members agree to the proposal, which is reflected in the Note of the table, made in
PM20906kIMk that a later revision of the specified standard in the UR may be used if
technical specifications are deemed equivalent by the Society.

2. In line 14, additionally to IEC 61000-4-3:2020, the previous version of the
standard, IEC 61000-4-3:2006+AMD1:2007+AMD?2:2010, was also added as
proposed in PM20906kIMj and agreed by qualified majority of member.

3. In PM20906kIMk, implementation date has been chosen to be 1 July 2024,
considering the time each member needs to amend their rules and considering clause
C5.2.2-4 of IACS Procedures Volume 1.

Additionally, members agreed to avoid retroactively applying UR E10 to existing types
of equipment which have already been approved.

5 Other Resolutions Changes:
None.

6 Any hinderance to MASS, including any other new technologies:

None.

7 Dates:

Original Proposal : 26 November 2021 (Ref: PM20906kIMQ)
Panel Approval : 14 April 2023 (Ref: PM20906kIMI)
GPG Approval : 07 August 2023 (Ref: 20206iI1Gc)

e Corr.1 (Jan 2022)
1 Origin of Change:

M  Suggestion by IACS member
2 Main Reason for Change:

To correct uniform application statement No.4 in Note of Rev.8 so that it is simply to
be applied based on the “application for type approval” date only.

This is to avoid confusions due to three types of implementation concept based on:

1) the date specified in the implementation statement (e.g. application statements
No. 1 and 2) not referred to the dates in 2) and/or 3) below;

III

2) the date of “application for type approval” of the equipment (e.g. application

statements No. 3 and 7); and

3) the date of “contract for construction” of the ship (e.g. application statement
No.4).”
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3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None.
4 History of Decisions Made:

During the discussion, a need for flexibility of application of the technical criteria
specified in UR E10 was considered, but it was agreed that such a need would not be
necessary. This is to say that Rev.8 of this Resolution (including this corrigendum) is
to be uniformly applied to equipment for which the date of “application for type
approval” is dated on or after 1 July 2022.

5 Other Resolutions Changes:

None.

6 Any hinderance to MASS, including any other new technologies:

None.

7 Dates:

Original Proposal : 27 April 2021 (Ref: PM20906kIMa)
Panel Approval : 01 November 2021 (Ref: PM20906kIMe)
GPG Approval : 16 January 2022 (Ref: 20206cIGf)

e Rev.8 (Feb 2021)
1 Origin of Change:

M  Other (Update to comply with the required format when industry standards
are referred to)

2 Main Reason for Change:

There was a need to update this UR to comply with the following format when industry
standards are referred to:

[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: API Spec 2F, 6th Edition, 1997; ISO 4624, 2002), where
[version/revision, if applicable] and/or [year of publication] are decided by IACS
and are not necessarily to be the current/latest version.

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None.
4 History of Decisions Made:

None.
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5 Other Resolutions Changes:

None.
6 Any hinderance to MASS, including any other new technologies:

None.

7 Dates:

Original Proposal : 28 October 2019 (Ref: PM18939_1IMd)
Panel Approval : 09 November 2020 (Ref: PM20906_IMf)
GPG Approval : 12 February 2021 (Ref: 20206cIGb)

e Rev.7 (Sep 2018)
.1 Origin for Change:

4} Suggestion by IACS member
.2 Main Reason for Change:

The main reason for revising the document was related to wireless applications, and
what requirements that should apply to such equipment. Technology advancements
and the use of wireless data communication links have increased electromagnetic
frequencies, from 2 GHz to 6 GHz.

The electromagnetic compatibility (EMC) of these emissions at these higher
frequencies on nearby equipment needs evaluation. UR E10 lists test requirements
for electromagnetic and radiated emissions at frequencies up to 2 GHz depending on
the maximum working frequency of the equipment under test in accordance with IEC
61000-4-3 and CISPR 16-2-1 and 16-2-3 respectively. Refer to test items nos. 14, 19
and 20 of UR E10 Rev.6. Accordingly, tests nos. 14 and 19 have been revised to
address the increased electromagnetic frequencies. Moreover, test item 5 (dry heat)
and the referenced Note 1 have been revised to align with Table 1/Item 7 and Note
“d” of IEC60092-504:2016, respectively.

A change in the Notes of the Application statement was considered necessary
following a query submitted by a member society after discussion at the 26" Panel
meeting.

.3 List of non-IACS Member Classification Societies contributing through the
TC Forum and/or participating in IACS Working Group:

None.
.4 History of Decisions Made:
The IACS Machinery Panel agreed to carry out the task by a Project Team. Forms A

and 1 were agreed in the Panel on 23 April 2014. Forms A and 1lwere approved by
GPG on 9 May 2014.
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PM17601 outcome (16 Jan. 2018) on the Notes of the implementation statement
updated to address equipment type approval and installation on new constructed
ships.
.5 Other Resolutions Changes
UR E22
.6 Dates:

Original Proposal: March 2014 Made by: Machinery Panel

Panel Approval: September 2018 by Machinery Panel (Ref. 28™" Panel meeting)

GPG Approval: 25 October 2018 (Ref: 14062_1Gg)
e Rev.6 (Oct 2014)
.1 Origin for Change:

4 Suggestion by IACS member

.2 Main Reason for Change:
The main reason for revising the document was related to wireless applications, and
what requirements that should apply to such equipment. During the panels work, it
was decided to isolate this as a separate task. The documents would also undergo a

general review to decide possible needs for general improvements / clarifications.

.3 List of non-IACS Member Classification Societies contributing through the
TC Forum and/or participating in IACS Working Group:

None
.4 History of Decisions Made:
The IACS Machinery Panel agreed to carry out the task by a Project Team.
Form A & 1 were agreed in the Panel in Aug 2008.
Forms were approved by GPG in September 2008.
.5 Other Resolutions Changes
UR E22
.6 Dates:
Original Proposal: August 2008 Made by: Machinery Panel

Panel Approval: September 2014 by Machinery Panel (20" Panel meeting)
GPG Approval: 31 October 2014 (Ref: 6206_1GI)

e Rev.5 (Dec 2006)
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Refer to the TB document in Part B. No history file available.

e Rev.4 (May 2004)

Refer to the TB document in Part B. No history file available.

e Corr.1 (July 2003)

Refer to the UL History Section in the Blue Book. No history file or TB document
available.

e Rev.3 (May 2001)

Refer to the TB document in Part B. No history file available.

e Rev.2.1 (July 1999)

Refer to the TB document in Part B. No history file available.

¢ Rev.2 (1997)

Editorial improvements including change of title. The rest requirements 4, 7, 9, 10,
11, 13, 14 & 15 are changed. New test requirements 16, 17, 18, 19, 20 & 21 are
added.

No history file or TB document available.

e Rev.1 (1993)

No history file or TB document available.

e New (1991)

No history file or TB document available.
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Part B

Part B. Technical Background
List of Technical Background (TB) documents for UR E10:
Annex 1. TB for Rev.2.1 (July 1999)

See separate TB document in Annex 1.
Annex 2. TB for Rev.3 (May 2001)

See separate TB document in Annex 2.
Annex 3. TB for Rev.4 (May 2004)

See separate TB document in Annex 3.
Annex 4. TB for Rev.5 (Dec 2006)

See separate TB document in Annex 4.
Annex 5. TB for Rev.6 (Oct 2014)

See separate TB document in Annex 5.
Annex 6. TB for Rev.7 (Sep 2018)

See separate TB document in Annex 6.
Annex 7. TB for Rev.8 (Feb 2021)

See separate TB document in Annex 7
Annex 8. TB for Corr.1 (Jan 2022)

See separate TB document in Annex 8
Annex 9. TB for Rev.9 (Aug 2023)

See separate TB document in Annex 9
Annex 10. TB for Rev.10 (August 2024)

See separate TB document in Annex 10

Note: There are no technical background (TB) documents exist for Original version
(1991), Rev.1 (1993), Rev.2 (1997) and Corr.1 (July 2003).
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Part B Annex 1

Technical Background Document
WP/EL Task 38 “"To Review UR E10, Rev.2.1"

1. Objective and Scope:
Correct an editorial nature error to test item 14 : “Radiated Radio Frequency” , i.e.
replacing “80 kHz to 1 GHz"” with “80 MHz to 1 GHZz".

2. Source of Proposed Requirements:
The proposed correction was submitted by GPG correspondence (Mr.Kaji of NK message
of 29 July 1998). IEC 1000-4-3 (1995) Standard.

3. Points of Discussion:
WP/EL unanimously agreed to correct test item 14 : “Radiated Radio Frequency” , i.e.
replacing “80 kHz to 1 GHz"” with “80 MHz to 1 GHZz".



Part B Annex 2

E 10 (Rev.3)

Technical Background Document

WP/EL Task 39 “"Revision of IACS UR E10 Testin rocedure for electrical
control and instrumentation equipment, computers and peripherals covered
by classification”

Objective and Scope:
To revise UR E10 in order to investigate the difference between IEC 60945, IEC60533
and to align with IEC Standards.

Source of Proposed Requirements:
IACS WP/EL 28th Progress Report
IEC 60945, IEC 60533, IEC 60092-504 Standards

Points of Discussion:

The existing UR E10 had undergone an extensive review during the meeting. Test
requirements are harmonized with IEC 60092-504 ,Electrical Installations in Ships" Part
504: Special features - Control and instrumentation”, IEC 60533 "“Electrical and
electronic installations in ships — Electromagnetic compatibility” and IEC 60945 “Maritime
navigation and radiocommunication equipment and systems. General requirements-
Methods of testing and required test results”.

DNV proposed to add a new test concerning influence of mobile phones on electrical
equipment. With some other changes the corrected draft of the UR agreed by WG was
forwarded to GPG for consideration attached to the 30th WP/EL Progress Report

Submitted by WP/EL Chairman in January 2001



Part B Annex 3

Technical Background
UR E10 (Rev.4)

IACS WP/EL Task No.49 “"To clarify the equipment to be covered by UR E10 “Type
Test Specification” and to investigate the adequacy of the DC power supply tests in item
4 “Power supply variations” of the table in UR E10.”

Objective and Scope:

1. To redefine more closely the equipment to which E10 is required to be applied.

2. To investigate if the test procedure for DC power supply voltage variation in item 4 a)
of the Table “Type testing condition for equipment covered by E10.1"” is adequate.

Source of Proposed Requirements:

IACS UR E10 (Rev. 3, May 2001)

Draft of AHG/COMP “Onboard Use and Application of Computers”.
IEC Pub. 60092-504

Points of Discussion:

There appears to exist different interpretations among IACS member societies for the
scope of applications of E10 for onboard equipment and systems, especially for onboard
computer based systems and peripherals. At least, further breakdown of the listed
equipment in E10.1 is necessary for uniform implementation of E10 among IACS
member societies.

The existing UR E10 had undergone an extensive review during the meeting. ABS
proposed to postpone this objective due to several reasons taking into account of the
currently undergoing Tasks in IACS, e.g., L[5], AHG/COMP, AHG/EMC, etc.

However, during the discussion, it was decided that the scope of application in E10.1
was slimmed and the application of E10 was limited for “Type Approval”.

NK submitted the investigation of the test procedure for DC power supply voltage
variation in item 4 of the Table of E10. It appears that the duration time and the cycle
period for “voltage cyclic variation” and “voltage ripple” are not specified for the test
conditions of DC supply variation.

However having considered all pro et contra after discussion it was decided to stay tests
without change as it is. Additionally it was proposed to investigate some suppositions in
EMC/AHG.

It was decided to approve new Draft of UR E10 on following conditions:

e To change Type Test Specification in title and para.E10.1 of UR E10 to ‘Test
Specification for Type Approval’.

e To retain “monitoring, control protection and safety” and ‘“interior
communication” services and to delete all other services in the current E10.1.

e To stay ‘voltage cycling variation’ and ‘voltage ripple’ (para.4 of E10 Table)
without change as it is.

With some other changes the corrected draft of the UR agreed by WG was forwarded to
GPG for consideration attached to the 33rd WP/EL Progress Report.
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Technical Background Document
UR E10 (Rev.5, Dec. 2006)

IACS Machinery Panel Task No. PM5603

Objective and Scope:

The aim of this Task was to:

1) To align UR E10 with test requirements found in IEC 60068-2-6 test Fc

2) To examine UR E10 requirements on RMC/RFI in the light of the new edition of IEC
60945 and amend as found necessary

3) To unify low temperature test conditions between UR E10, UR M40 and other relevant
industry standards (e.g. IEC 60945).

In addition minor alterations was introduced to enhance the quality of the test standard
and to make it more up-to-date.

Background for the Proposed Revision:

Test number 3,

External power supply failure, special conditions for the test has been added if the
equipment under test needs a longer time for start up, e.g. booting sequence and for
equipment which requires booting.

Points of Discussion:

This has been added in order to ensure a uniform implementation of the test requirement.
Test number 7,

Vibration, last bullet in the comment field does not specify the limitations given in the
IEC standard. A request from Siemens revealed the flaw in E10.

The limitations are of importance to ensure adequate stress level of the equipment under
endurance test.

Points of Discussion:

When a resonance frequency is detected during vibration test, we have to ensure that
no damage to the equipment is likely to occur at this frequency. This is done by
performing an endurance test. In case several frequencies are detected the endurance
test may be carried out as swipe test, but only within frequency limits specified.

This is agreed to be technically correct and introduced in E10.

Test number 15,

Conducted low Frequency, IEC 60945 has deleted the test Immunity to conducted low
frequency interference.

Points of Discussion:

The test referred to in E10 was on the basis of IEC 60533, but the origin for IEC 60533
was IEC 60945.

We have therefore investigated whether this test is of relevance to ship installations. We
have had confirmation from test laboratories performing the testing of equipment that
it is, but that the test standard referred to is incorrect. We have therefore added a
drawing to show an adequate test set-up which is suitable for performing this test.

This is agreed to be technically correct and introduced in E10.

Test number 21, flame retardant test where an alternative has been added.

Points of Discussion:
The test piece required for the test specified in IEC 60092-101 is very large and in many
cases it is not available such large pieces for testing. IEC 60695-11-5 being a newer
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standard does fulfil the intention of the IEC 60092-101 and may be used as an alternative.
The evidence of flame retardation for cables is described sufficiently in IEC 60092-101.

Task number 3 was to unify low temperature test conditions between UR E10, UR M40
and other relevant industry standards (e.g. IEC 60945). This did not have any effect on
the standard and is only enclosed as a reminder of the work being carried out.

Points of Discussion:

In order to examine low temperature test standard an investigation of environmental
conditions has been conducted.

Environmental conditions - elaboration of requirements in different standards:

M40

(1981)

Ambient conditions - Temperatures

M40.1 The ambient conditions specified under M40.2 are to be applied to the layout,
selection and arrangement of all shipboard machinery, equipment and appliances as to
ensure proper operation.

M40.2 Temperatures

Air
Installations, Location, arrangement Temperature range (°C)
components
In enclosed spaces 0 to +45
On machinery components,
boilers

Machinery and electrical According to specific local

In spaces subject

- - 1 .y
installations to higher and lower conditions
temperatures
On the open deck —25 to +45
Water
Coolant Temperature (°C)
Seawater 32
Charge air coolant inlet to charge air co}:)ler see UR M28
NOTES

1. Electronic appliances are to be suitable for proper operation even with an air
temperature of +55°C.

2. The Classification Society may approve other temperatures in the case of ships not
intended for unrestricted service.

Conclusion:
Lower temperature in enclosed spaces is 0°C

Low temperature test IEC 60945 (protected equipment)
-15°C £+ 3 °C
IEC 60945 states
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(Equipment protected from the weather should not experience such low temperatures,
and IEC 60721-3-6 gives +5 °C as the minimum temperature. However, since this
standard deals with vital navigation and radiocommunication equipment which will be
required to start operating in a dead ship, clause 8 calls for — 15 °C for protected
equipment and -20 °C for portable (life saving) equipment.) IEC 60721-3-6 states:
(IEC 60721-3-6 Classification of environmental conditions. Part 3: Classification of
groups of environmental parameters and their severities. Ship environment, abstract:
Classifies groups of environmental parameters and their severities to which a product is
subjected when installed aboard a ship. Ships where products may be permanently or
temporarily installed include ships propelled by mechanical means and ships not
propelled by mechanical means.)

As we read IEC 60721-3-6 +5°C covers products installed in totally weather protected,
heated and ventilated locations after warm-up, otherwise -25°C applies. This has been
adopted by IEC 60945, but modified.

E10
IEC Publication 60068-2-1
+5°C £ 3°C

Overall conclusion:

+5°C £ 3°C is correct for products installed in totally weather protected, heated and
ventilated locations after warm-up. There may be equipment required to start operating
in a dead ship condition which may need a lower temperature.

Effect on E10.
To keep the 5°C for the moment, but to return to the task when doing a total upgrade
of the URs with respect to temperature limitations.

Submitted by Machinery Panel Chair
23 November 2006

Permanent Secretariat Note (December 2006):
e Rev. 5 of UR E10 approved by GPG and Council, 13 December 2006 (6206_1Gc).

e Machinery Panel proposed implementation date of 1 January 2008 and this was agreed
by GPG/Council.
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Technical Background (TB) document for Rev.6 (Oct 2014)

1 Scope and objectives

- Adoption of tests for wireless applications used on board ships in response to queries
from the industry.

- Proposal for a broad-band random vibration test according to IEC 60068-2-64 which is
less dependent on the test-setup of the EUT than the test method according to IEC
60068-2-6 Test Fc.

- Proposal for a change of test parameters down to a temperature -5°C for the cold test.
A temperature of +5 °C has absolutely no influence to the EUT.

- Adoption of revised international testing standards e.g. IEC 61000-4-4 (Burst).

2 Engineering background for technical basis and rationale

Clarification of content necessary for test 2 (Performance test), test 5 (Dry heat), test 6
(Damp heat) alternative test for 7 (Vibration), test 12 salt mist, test 15 (Conducted low
Frequency), test 17 (Burst), test 18 (Surge voltage) and test 19 (Radiated emission) .

3 Source/derivation of the proposed IACS Resolution
Following queries from the industry and also changes, clarifications and updates of IEC
test standards.

4 Summary of Changes intended for the revised Resolution

General comment:

The term performance test used throughout the UR was clarified in note b) and
distinguished from the performance test required in test 2.

Addition of procedure for Test No. 2 Performance Test Added for clarification that
depending on the equipment under test (EUT) specific testing is necessary. E.g. IEC
60255 for protection relays Change of test parameter and addition under “other
information” for Test No. 5 Dry Heat

Depending on the size of the EUT and climatic conditions 2 hours are often not sufficient
to achieve stable conditions. It is therefore agreed that the next severity level specified
in the source standard IEC 60068-2-2 is required. Under “Other information” a clause
has been added for equipment which is to be proven to be suitable to be installed where
higher ambient temperature is expected, e.g. exhaust manifolds which will require a
higher test temperature.

Addition of other information for Test No. 6 Damp heat The stabilizing period before the
start of the first cycle was added for clarification in “other information” column. This is
in line with the requirement found in the source standard IEC 60068-2-30.

Addition of other information for Test No. 7 Vibration Practical experience shows that
electronic fuel oil injection systems may be exposed to higher vibration levels. Such
system was consequently included as example for equipment that may require test at
increased vibration levels and frequency range. A general note has been added that the
increased frequency range has to be agreed in each case. The example of increased
values has been kept.

Remark to Test No.11 Cold

The international standard IEC 60945, 60092-504, 101 are not consistent and
harmonized.

IACS UR M40 is also not harmonized with the UR E10. It is highly recommended to
harmonize the standards. Therefore the requirements were not changed by the PT.
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Other information to Test No. 12 Salt Mist Added for clarification to ensure that any
deterioration or corrosion is superficial in nature.

Change of test parameters in test No. 14 Electromagnetic Field The frequency range was
increased up to 6GHz to ensure that equipment which uses frequency band higher than
2 GHz is also tested.

The panel is of the opinion that the requirements to EMC at 6GHz as proposed by the PT
would prohibit the use of wireless equipment onboard as they would radiate a signal with
strength that is beyond the limit set.

The panel is therefore of the opinion that the technical solution proposed by the PT is
not technically sound and have deleted this in the test specification.

Remark to Test No.15 Conducted low Frequency It is not required to exceed the power
limit of 2W and hence it is acceptable to decrease the voltage applied during the test to
keep within the power limit.

Clarification for Test 18, Surge Voltage:

The test description was inaccurate and contained incorrect symbols. This
has been corrected according to the source standard. For practical
purpose no change in the testing scope.

Change of Test No. 19 Radiated emissions

Quasi peak detection was defined only for frequencies up to 1 GHz and makes no sense
for the protection of receiver / transmitter technology above 1 GHz (no AM or FM).
Therefore the PT decreases the frequency range to 1GHz and added test no. 20.

Open point: The limits for 156-165MHz 24 dBuV/m to be checked for the general power
distribution zone.

An editorial correction is being made to the table for equipment installed in the bridge
and deck zone. For the frequency range 0.3 - 30 MHz, the limits are being editorially
corrected from “50 - 34 dBmicroV/m” to “52 - 34 dBmicroV/m”. It was determined the
value indicated in Rev. 5 of UR E10 was incorrect. The corrected value is in agreement
with IEC 60092-504 and IEC 60945.

The panel has deleted test 20 in lieu of not agreeing to 6 GHz. It has therefore been
agreed to re-instate 2 GHz in test 19 in line with IEC 60945.

Addition of Test No. 20

With reference to CISPR 22 only the peak or average peak value shall be used for
frequencies above 1GHz. Quasi peak detection was defined only for frequencies up to 1
GHz and makes no sense for the protection of receiver / transmitter technology above 1
GHz (no AM or FM). Category B of CISPR-22, to be used for living areas (PC, radio,
television, communication) was chosen because the source and the sink of disturbances
are close together similar as on ships. It should be taken into consideration that
according to CISPR-22 the limits for radiated emissions above 1GHz depend on the
maximum used frequency of the EUT.

The Machinery Panel has agreed to delete the proposed test.

5 Points of discussions or possible discussions

Test E10.1 General
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There was a comment of a member stated that E10 is not applied to all internal
communication equipment as listed in 10.1. When this question was circulated a number
of the societies quoted as applying the E10 to mandatory and/or essential internal
communication. Based on this a society was tasked to provide their interpretation of
“internal communication”, i.e. to agree what is “mandatory/essential”. A society states
that UR E10 is a test specification for TA and not a source or reference document for
defining “internal communication”. It was proposed to expand the expression to
“communication” thereby including data communication and wireless communication
links as applicable areas of utilisation of the test requirements; however, there was not
sufficient agreement. It was finally concluded that each society may choose to apply E10
to type approval of any communication systems in accordance to their own interpretation
of the term.

Result in this draft version of E10: application changed to remove ‘“internal
communication”.

Test No. 7 Vibration

There was a discussion within the PT regarding vibration tests for equipment mounted
on Diesel engines. Additional testing on increased vibration levels and frequencies seems
to be necessary for equipment mounted on electronic controlled Diesel engines.
(Example: Pressure variations in the injection system for common rail engines appr.
230Hz, Turbocharger: 15000rpm angular frequency appr. 250Hz, medium or high speed
engines e.g. MTU 20cyl. 1800rpm) Increasing the vibration test level up to 300Hz was
not accepted by the PT in order to be harmonized with IEC 60092-504. A proposal by
CIMAC for testing equipment mounted in close proximity to hydraulic valves, fuel
boosters and exhaust valves in accordance with IEC 60068-2-64 (1993), Test Fh:
Vibration, broadband random (digital control) was withdrawn and also not accepted by
the majority of the PT.

Result in this draft version of E10: No changes

Proposal by the PT:

For future revisions of UR E10 it is recommended to observe the outcome of ISO/NP
20283-4 "Mechanical vibration — Measurement of vibration on ships — Part 4:
Measurement and evaluation of vibration of the ship propulsion machinery™.

In addition to it is recommended to make a note to ISO / IEC for further examination.

Test No. 11 Cold

The international standard IEC 60945, 60092-504, 101 are not consistent and
harmonized.

IACS UR M40 is also not harmonized with the UR E10. A test with 5 deg. C has no
influence on any equipment to be tested. Dead ship / cold iron condition were not taken
into consideration.

Result in this draft version of E10: No changes

Proposal by the PT:

It is recommended by the PT to make a note to ISO / IEC to harmonize the testing
standards.

Test No. 17 Burst

IEC recommends repetition rates of 100 kHz which are closer to reality. 5 kHz repetition
rates are traditional; however. The test was not changed to be consistent with e.g. IEC
60945. The recommendation from IEC should be observed for further revisions.

Test No. 14,16, 19 and 20 Electromagnetic field, conducted and radiated
Emission.
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The upper test frequency in test no. 19 was in the PT agreed to be 6 GHz.

When the PT’s result was circulated in the panel it was agreed that no equipment
communicating within the specified increased frequency range would be able to comply
with the requirements to radiated emission. It was hence agreed to maintain the existing
frequency limits (2GHz), and to solve this matter in a separate task.

After Machinery Panel discussion:

The panel is of the opinion that the requirements to EMC at 6GHz as proposed by the PT
would prohibit the use of wireless equipment onboard as they would radiate a signal with
strength that is beyond the limit set.

The panel is therefore of the opinion that the technical solution proposed by the PT is
not technically sound and have deleted this in the standard.

Further study on developing criteria for EMC test up to 6 GHz is recommended.

10.1 The panel did agree to limit the test specification application scope.

6 Attachments if any
None
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Technical Background (TB) document for UR E10 (Rev.7 Oct 2018)

1 Scope and objectives

Adoption of tests for wireless applications for use on board ships relating to queries
from the industry. The revision considers the increase of the frequency range for
electromagnetic emissions up to 6 GHz and the application a quasi-peak detection and
average detection to test radiated emissions for below and above 1 GHz, respectively.

2 Engineering background for technical basis and rationale

An evaluation of the effects of the higher frequency emissions (2 to 6 GHz) and the
use of wireless data communication links on the function of nearby equipment and
systems was considered necessary. The evaluation considered also testing radiated
emissions within the limits of the maritime mobile VHF radio band for the general
power distribution zone and the correctness of the testing method for radiated
emissions within the limits of the maritime mobile VHF radio band (156 MHz to 165
MHz).

The wording of IEC 60092-504:2016 for dry heat test was used for alignment of test
item 5 and the referenced Note 1.

A comparison between UR E10 test 14 and pertinent standards CISPR24, IEC61000-
6-1, IEC 61000-6-2, 61000-4-3, IEC 60945, 60092-504, IEC 60533, ETSI EN 301
843-1 as well as between UR E10 test 19 and CISPR 22, CISPR 16-1-1, CISPR 16-1-
4, CISPR 16-2-3, IEC 61000-6-3, IEC 61000-6-4, IEC 60945, IEC 60092-504, IEC
60533, ETSI EN 301 843-1 and ECMA-358 was undertaken by the Project Team.

3 Source/derivation of the proposed IACS Resolution

Following queries from the industry and also changes, clarifications and updates of
IEC test standards.

4 Summary of Changes intended for the revised Resolution

a. Change of Test No. 5 Dry Heat
Following a proposal by a member society, the test has been aligned with Test no.
7 of Table 1 of IEC 60092-504:2016 to consider non-heat and heat dissipating
equipment. The reference to Note 1 has been moved from Column “Test
Parameters” to “Test”.

b. Change of test parameters in Test No. 14 Electromagnetic Field
The frequency range was increased up to 6 GHz to ensure that equipment which
uses frequency band higher than 2 GHz is also tested in accordance with test
No.14 of the IEC Publication 60092-504:2016.

The test parameters other than “"Frequency Range” have not been modified.
A clarification for receivers/transmitters exclusion band from immunity tests has
been added to “Other Information”.

c. Change of Test No. 19 Radiated Emissions



Quasi peak detection is defined for limits up to 1 GHz and average detection above
1 GHz. In this regard for limits below 1 GHz the previous 2000 MHz has been
decreased to 1000 MHz.

It should be taken into consideration that according to CISPR 22 the limits for
radiated emissions above 1GHz depend on the maximum used frequency of the
EUT and such is addressed in the “other information” adding the wording
“procedure in accordance with the standard”. CISPR 22 has not been included as
referenced standard, however the instruction that the procedure should be in
accordance with the standard has been retained as the 3 m distance is the normal
recommendation of standards such as IEC 60945:2002 and 60092-504:2016.

The limits of 24 dBuV/m for 156-165MHz has been maintained specifying that such
a limit is applicable for the repeated measure with a receiver bandwidth of 9 kHz
as per IEC Publication 60945.

Following a proposal by a member society, a note for exemption of radio
equipment using wireless systems has been added.

. Change of Note 1 in the Table “Type testing condition for equipment covered by
E10.1".

Following a proposal by a member society, the wording has been aligned with
Table 1/Note d of IEC 60092-504:2016.

. Change of Notes in Implementation Statement

Following a query submitted by a member society during the 26" Panel meeting,
the Panel agreed to review Footnote 2 of UR E10 Rev.6 to address the case of
equipment, for which the manufacturers request a renewal of the type approval
certificates without further testing to the new standards of Rev. 7, based on
equipment satisfactory service history. The Panel reviewed the request under a
separate task and decided to reflect its conclusion by updating the Notes in the
application statement of UR E10 Rev.7.

Points of discussions or possible discussions

. Test 19 Radiated Emission of IEC 60092-504:2016 was revised to cover frequency
range up to 6 GHz, which was 2 GHz in IEC 60092-504:2001, but retained the
same limit value of 54 dBuV/m with no change. It was also noted that the limit
value of 54 dBuV/m for frequency range between 30 to 6000 MHz is different from
the limit values for frequency range above 1 GHz stipulated in CISPR 22.

IACS contacted IEC TC18 regarding the technical background of the increment of
frequency range up to 6 GHz while keeping the limit value at 54 dBuV/m.

IEC TC 18 Chair’s reply was as follows: “...The frequency range has been increased
to 6GHz to accommodate the increased use on ships of emerging W-LAN and
Bluetooth technologies.

The proposal to splitting the frequency range further and using two limits (similar
to EN 55022:2011) was also considered, but rejected because that would put the
arrangements in conflict with IEC 60945 for Bridge mounted equipment.

The above rationale being driven by the fact that the bridge of a ship is a



particularly sensitive location due to its dense concentration of radionavigation,
radiocommunication and marine control system equipment. Leading to the
conclusion: that the requirement in Table 1 of the new IEC 60092-504:2016,
should be maintained.

This conclusion is based on discussion within IEC TC 18/MT 2 who are responsible
for IEC 60092-504. A recent meeting of the German EMC committee (16 February
2017), where this subject was raised, also agreed the current TC 18 conclusion.

Therefore, it would not be the intention of Chair or Secretary of TC 18 to
recommend amendment of the standard at this time. However, a potential future
revision of this standard can be conducted in cooperation with TC 80, where
alignment to other applicable standards can be considered, as maybe applicable”.

Following IEC TC 18 reply, the Panel agreed to proceed with alignment with the
revised IEC 60092-504:2016 (the other proposals were to adopt an approach for
test 19 based on CISPR22 and then bring the matter to the attention of TC18 or to
deviate from IEC requirements and introduce new limits).

b. IEC 60092-504:2016 does not distinguish between average and peak limits and
leaves it open to which of these criteria the limit of 54 dBuV/m applies. The agreed
test 19 specifies the quasi-peak measuring receiver up to 1 GHz and the
measuring receiver with average detector above 1 GHz.

c. For Test n. 19, a member society proposed to add a clarification in the column
“Other information” for the radio equipment used for wireless systems exclusion
from the test which was agreed as follow:

“"Equipment intended to transmit radio signals for the purpose of radio communication
(e.g. wifi router, remote radio controller) may be exempted from limit, within its
communication frequency range, subject to the provisions in UR E22.5.2.”

d. A proposal by a member society to revise the recommendation for Q in test no. 7
(Vibration) to read that Q should not be higher than 5 without exceeding 10 has
not been agreed.

e. A proposal by a member society to replace 2 GHz by 6 GHz in test no. 14 and
2000 MHz by 6000 MHz in tests no. 19 of UR E10 Rev.6 has not been agreed.

f. Regarding Test no. 14 a member society proposed to add a clarification in the
column “Other information” for the receivers/transmitters exclusion from the
immunity test which was agreed as follow:

“if an equipment is intended to receive radio signals for the purpose of radio
communication (e.g. wifi router, remote radio controller), then the immunity limits
at its communication frequency do not apply, subject to the provisions in UR
E22.5.2."

6 Attachments if any

None
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Technical Background (TB) document for UR E10 (Rev.8 Feb 2021)

1. Scope and objectives

UR E10(Rev.7) does not reflect the agreed format for referencing the IEC and CISPR standards.
Rev.8 has been developed to comply with the agreed format.

2. Engineering background for technical basis and rationale

Format for references to Industry standards

Format:

[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: API Spec 2F, 6th Edition, 1997; ISO 4624, 2002), where [version/revision, if
applicable] and/or [year of publication] are decided by IACS and are not necessarily to be

the current/latest version.

3. Source/derivation of the proposed IACS Resolution

None

4. Summary of Changes intended for the revised Resolution

UR E10 has been updated to specify the revision/version of the IEC and CISPR standards as

follows:

Publications in E10

Replaced by

IEC 60092-504

IEC 60092-504:2016

IEC 60533 IEC 60533:2015

IEC 60068-2-2 IEC 60068-2-2:2007
IEC 60068-2-30 IEC 60068-2-30:2005
IEC 60068-2-6 IEC 60068-2-6:2007
IEC 60068-2-1 IEC 60068-2-1:2007
IEC 60068-2-52 IEC 60068-2-52:2017
IEC 61000-4-2 IEC 61000-4-2:2008
IEC 61000-4-3 IEC 61000-4-3:2020

IEC 61000-4-6

IEC 61000-4-6:2013

IEC 61000-4-4

IEC 61000-4-4:2012

IEC 61000-4-5

IEC 61000-4-5:2017

CISPR 16-2-3 CISPR 16-2-3:2016
IEC 60945 IEC 60945:2002
CISPR 16-2-1 CISPR 16-2-1:2017

IEC 60092-101

IEC 60092-101:2018

IEC 60695-11-5

IEC 60695-11-5:2016

5. Points of discussions or possible discussions

The year of publication indicates the year when the standard as consolidated edition or its latest
amendment has been published. For CISPR 16-2-3:2016, for which Amendment 1 has been
issued in 2019, the 2016 edition has been stated as 2020 is the review year of the standard.

6. Attachments if any

None
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Technical Background (TB) document for UR E10 (Corr.1 Jan 2022)

1. Scope and objectives

To correct uniform application statement No. 4 in Note of Rev.8 so that it is simply to
be applied based on the “application for type approval” date.

2. Engineering background for technical basis and rationale
None

3. Source/derivation of the proposed IACS Resolution

None

4. Summary of Changes intended for the revised Resolution:

The change made to uniform application statement No. 4 in Note of Rev.8 is as
follows:

4. Equipment intended to be installed on ships contracted for construction on or
after 1 January 2022 is to comply with Rev.7 and-Rev=8 of this UR.”

5. Points of discussions or possible discussions
None
6. Attachments if any

None
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Technical Background (TB) document for UR E10 (Rev.9 August 2023)
1. Scope and objectives

Rev. 9 of UR E10 has been developed to precise the way to proceed when latest
standard is different from the one indicated in the UR.

2. Engineering background for technical basis and rationale
None.

2a. Specification of the data utilised in the development/revision of the
proposed IACS Resolution, if any

N/A.

3. Source/derivation of the proposed IACS Resolution

None.

4. Summary of Changes intended for the revised Resolution:

Note of the table concerning the column “Procedure” has been modified by replacing
indication to apply the latest edition of the normative reference by the possibility to
use later versions or revisions of the standards specified if they are deemed equivalent
to the technical specification of the UR.

In the specific case of line 14 for which IEC 61000-4-3:2020 and previous version IEC
61000-4-3:2006+AMD1:2007+AMD2:2010 are mentioned, it was noted that the test
laboratories typically confirm compliance with the version of the standard that are
covered by their accreditation and that many test laboratories are still accredited
according to the previous version of the standard as the latest version of IEC 61000-4-
3 introduces requirements for testing using multiple test signal, etc. that may require
new expensive test equipment. Therefore, in this case, they cannot confirm compliance
with the latest version under their current accreditation. It is acceptable considering
test 14 in IACS UR E10 will be performed identically, no matter which version of the
standard is applied.

5. Points of discussions or possible discussions
None.
6. Attachments if any

None.
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Technical Background (TB) document for UR E10 (Rev.10 August 2024)
1. Scope and objectives

In the course of revision of Note 3 to M46.2, it was proposed to update item 8
(inclination) of UR E10 where similar requirements as Note 3 to M46.2 is present.

2. Engineering background for technical basis and rationale

The inclination requirement for emergency source of electrical power on gas carriers
and chemical tankers is addressed in UI SC6 and UI SC290. The two Uls are dealing

with the same issue and the same contents, with the only difference of the reference
clause nos. for IGC Code between old and new IGC Code, i.e. UI SC6 refers to 1983

IGC Code and UI SC290 mentions 2014 IGC Code.

The duplication of the Uls is thought to be originated from GPG instruction (ref.
18902_IGe and PM5901fIMI: "creating Uls that will be published as “new” and also
revising the old Uls by adding the references to the old IGC Code that will be published
as Revisions").

This panel is of the view that the instruction would be applicable when specific
requirement of old IGC Code has been revised or replaced by new IGC Code. However
in this case, the requirement is same and the two Uls are just indicating the re-
adjusted clause number of old & new IGC Code, thus not advisable.

In the meantime, it is observed that the same inclination requirement is already
covered by UR M46 (Note 3 of M46.2).

Still, it was found that similar requirements as Note 3 to M46.2 is present in item 8 of
UR E10 (inclination test).

2a. Specification of the data utilised in the development/revision of the
proposed IACS Resolution, if any

None.
3. Source/derivation of the proposed IACS Resolution

UI SC6, UI SC 290
SOLAS 1I-1/Reg.43.6
1983 IGC Code, clause 2.
2014 1GC Code, clause 2.
IBC Code, clause 2.9.3.2

9.2.2
7.2.2

4. Summary of Changes intended for the revised IACS Resolution:

Note 3 to M46.2 has been updated, adding reference clause nos. of the IGC Code (both
1983 IGC Code and 2014 IGC Code) and the IBC Code. By the transfer of the
reference clauses, UI SC6 and UI SC290 have been deleted. Likewise, UR E10 item 8
has been updated as per Note 3 to M46.2, adding reference clause nos. of the IGC
Code (both 1983 IGC Code and 2014 IGC Code) and the IBC Code.
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Taking the opportunity, the latest edition of the reference standards are also checked
and updated accordingly.

5. Points of discussions or possible discussions

One member opined that the update of UR E10 could be addressed at a later stage.

6. Attachments if any

None.



I ACS History File + TB Part A

UR E11 “Unified requirements for systems with
voltages above 1 kV up to 15 kV”

Summary

In Rev.4 of this Resolution, the way to refer to instruments other than those
specified by IACS was unified.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.4 (Feb 2021) 12 February 2021 1 July 2022

Corr.1 (April 2018) 12 June 2018 -

Rev.3 (Feb 2015) 23 Feb 2015 1 July 2016

Rev.2 (July 2003) 16 July 2003 -

Rev.1 (May 2001) 17 May 2001 -

New (1991) 1991 -

e Rev.4 (Feb 2021)
1 Origin of Change:

4] Other (Update to comply with the required format when industry standards
are referred to)

2 Main Reason for Change:

There was a need to update this UR to comply with the following format when industry
standards are referred to:

[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: API Spec 2F, 6th Edition, 1997; ISO 4624, 2002), where
[version/revision, if applicable] and/or [year of publication] are decided by IACS and
are not necessarily to be the current/latest version.

3 List of non-1ACS Member classification societies contributing or participating
in IACS Working Group:

None

4 History of Decisions Made:
None

5 Other Resolutions Changes:

None
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6 Any hinderance to MASS, including any other new technologies:
None
7 Dates:

Original Proposal: 28 October 2019 (Ref: PM18939_1IMd)

Panel Approval: 9 November 2020 (Ref: PM20906_IMf)

GPG Approval: 12 February 2021 (Ref: 20206cIGb)
e Corr.1 (June 2018)
.1 Origin for Change:

M Suggested by IACS member

.2 Main Reasons for Change:
The checking and updating of international standards that referenced by IACS resolutions
has been carried out by Machinery panel. As a result, it is found that there is a need to

update the international standards that referred in the IACS resolution UR E11.

.3 List of non-1ACS Member Classification Societies contributing through the TC
Forum and/or participating in IACS Working Group:

None
.4 History of Decisions Made:

Delete word “Publication” in the standards referenced;
Delete word “Standard” in the standards referenced;

.5 Other Resolutions Changes

None

.6 Dates:
Original Proposal: 22nd May 2015, made by Machinery Panel
Panel Approval:11 May 2018 (Ref: PM5901)
GPG Approval: 12 June 2018 (Ref: 18082_1Gc)

e Rev.3 (Feb 2015)

.1 Origin for Change:

] Suggestion by an IACS member

.2 Main Reason for Change:
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The test requirements in UR E11 do not reflect the corresponding requirements in the
relevant IEC publications, in particular test requirements in UR E11 7.2.6 ‘Test after
installation’ need to be updated.

.3 List of non-1ACS Member Classification Societies contributing through the TC
Forum and/or participating in 1ACS Working Group:

None
.4 History of Decisions Made:
Form A agreed by Panel and submitted to GPG under 12163_PMa.

.5 Other Resolutions Changes
None

.6 Dates:
Original Proposal: 14 September 2014 Made by: Machinery Panel
Panel Approval: 6 February 2015
GPG Approval: 23 February 2015 (Ref: 12163_IGb)

e Rev.2 (July 2003)

Refer to the TB document in Part B. No history file available.

e Rev.1l (May 2001)

Refer to the TB document in Part B. No history file available.

e New (1991)

No history files or TB document available. No history file available.
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Part B. Technical Background
List of Technical Background (TB) documents for UR E11:
Annex 1. TB for Rev.1 (May 2001)

See separate TB document in Annex 1.
Annex 2. TB for Rev.2 (July 2003)

See separate TB document in Annex 2.
Annex 3. TB for Rev. 3 (Feb 2015)

See separate TB document in Annex 3.
Annex 4. TB for Corr. 1 (June 2018)

See separate TB document in Annex 4.
Annex 5. TB for Rev.4 (Feb 2021)

See separate TB document in Annex 5.

4dA>

Note: There are no Technical Background (TB) documents available for the New (1991).
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Annex 1 Technical Background (TB) document for Rev.1 (May 2001)

Technical Background Document
WP/EL Task 1A “Annual Review UR- Review UR E11”

Objective and Scope:
To correct UR E11 in order to eliminate existing reservations and to align with IEC
Standards.

Source of Proposed Requirements:
The proposed requirements have been based on the present Rule requirements of IACS
members and IEC Standards.

Points of Discussion:

During the XXI WP/EL Meeting it was decided that maximum application voltage should
be increased to 15 kV to be in line with IEC 60092-503 and IEC 60092-508 new
proposals but where necessary for special application, higher voltages may be accepted
by the Society. The table 1.2 nominal voltages/frequencies was deleted because it was
not a requirement. During discussion several paragraphs were deleted because they were
not specific for HV systems. Added requirement for directly earthed neutral or other
neutral earthed systems. Added a higher protection against tool penetration inside the
enclosure. Included requirements for the acceptance of liquid cooled

transformers.

Added installation requirements where high voltage cables of different voltage ratings are
installed on the same cable tray. Number of other comments including editorial changes
was made which are incorporated in the final draft.

The corrected draft of the UR agreed by WP was forwarded to GPG for consideration
attached to the 30th WP/EL Progress Report.

Submitted by WP/EL Chairman in January 2001
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Annex 2 Technical Background (TB) document for Rev.2 (July 2003)

Technical Background Document
WP/EL Task 1A “Annual Review UR- Review UR E11 (Rev.1, May 2001)”

Objective and Scope:

GPG at its 52nd meeting reviewed 31 Progress Report WP/EL and decided to ask WP/EL
to consider ABS’ comments on UR E11 and RINA reply with a view to clarifying
requirements in para. 6.3.2, which pertains to the humber of power sources for operating
switches and circuit breakers.

Source of Proposed Requirements:
The proposed requirements have been based on the present Rule requirements of IACS
members and IEC Standards.

Points of Discussion:

During the XXIV WP/EL Meeting it was decided that two external supply sources are
necessary for auxiliary circuits.

Auxiliary circuits - circuits, which are necessary in the switchgear and control gear
assemblies to ensure the safe operation of the HV power circuits. Such circuits include
control, protection, measuring circuits and so on. In addition they are not derived from
their power circuits but from external source(s) with external supply(ies).

Auxiliary circuits are not opposed to normal supply because normal supply is not used for
HV installation: each consumer is not provided with its own auxiliary transformer. Only
external supplies are used for control and protection purposes. In case of failure of
external supply, the power system is not more protected (e.g. short circuit protection,
overload protection, and all the other safety protections are not working) and the power
supply is to be tripped.

Where the main switchboard is divided in two parts, having only one source of supply for
each section, it means that half of the power is not more available due to a single failure
of this source (half of the power in all the cases for HV installation is more than one
generator). This is not acceptable.

Taking into account all above mentioned, two external supply sources are necessary for
auxiliary circuits.

The corrected draft of the UR agreed by WG was forwarded to GPG for consideration
attached to the 32nd WP/EL Progress Report.
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Annex 3 Technical Background (TB) document for Rev. 3 (Feb 2015)

1. Scope and objectives

To update UR E11 in line with the latest versions of IEC standards, in particular IEC
60502-1 (2009) and IEC 60502-2 (2005) with respect to testing.

2. Engineering background for technical basis and rationale
Update in accordance with IEC
3. Source/derivation of the proposed IACS Resolution

IEC 60502-1 (2009)
IEC 60502-2 (2005)
IEC 60076-11 (2004)

4. Summary of Changes intended for the revised Resolution

2.3.2 Creepage distances

It was considered that the phrase ‘standard component’ could be open to
interpretation and further, associated electrical equipment may comprise non-
standard components to which the requirements should still apply. It was therefore
deemed appropriate to change the wording such that it is applicable to all parts
described by the criteria within requirement. Further, it was considered appropriate
to refer to the specified International Standard, which addresses creepage distances,
rather than the more generic “relevant IEC Publications”.

4.1 Power Transformers, General
IEC60726 has been replaced by IEC60076-11:2004, Power transformers - Part 11:
Dry-type transformers.

6.2.3 Shutters
Additional wording: Shutters are to be clearly market for incoming and outgoing
circuits. This may be achieved with the use of colours or labels.

6.2.5 Internal Arc Classification

The standard allows IAC test in different combinations:
Accessibility type A: Accessible by authorized personnel only.
Accessibility type B: Accessible by general public.

F- Front access

L-Lateral access

R-Rear access

This means a switchgear which has been tested IAC A FL must not be accessible from
the rear (R) when energized, as this has not been tested.
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7.1 Electrical equipment

An adequate, unobstructed working space is to be left in the vicinity of high voltage
equipment for preventing potential severe injuries to personal performing
maintenance activities.

7.2.6 Test after installation

The test requirements did not reflect the corresponding requirements in the most
recent relevant IEC publications. Therefore, 7.2.6 is updated in accordance with IEC
60502-1 (2009) and IEC 60502-2 (2005) with respect to testing.

5. Points of discussions or possible discussions

Regarding creepage distances in 2.3.2, one member advised that the current values of
25 mm/kV and 16mm/kV are more stringent than that applied in the IEC 60092 series.
The member’s Rules are in line with these standards and it has hence currently a
reservation in place.

One member proposed to introduce loss of service continuity categories for switchgears;
however, this was not supported by the majority as maintaining service continuity is
considered a system level issue that can be managed in a number of ways.

Regarding Internal Arc Classification (IAC), one member considered that switchgear and
controlgear assemblies will be accessible from all sides and as such should always be
tested as such. Following further consideration the Panel agreed to leave accessibility
requirements installation and location dependent.

One member opined that requirements for arc flash/internal arc protection are covered
by IEC 62271-200 and need not be addressed in UR E11, however, other members
agreed to introducing the requirements in the current form.

6. Attachments if any

N/A
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Technical Background (TB) document for UR E11 (Corr.1 June 2018)

1. Scope and objectives

To make amendment to UR E11 in order to update the international standards that
referenced in this IACS resolutions.

2. Engineering background for technical basis and rationale

None.

3. Source/derivation of the proposed IACS Resolution

The task of checking and updating of international standards that referenced by IACS
resolutions carries out every five years. From 21st Meeting of IACS MP, the working
scope extended from IEC standards referenced to all MP related international standards.
4. Summary of Changes intended for the revised Resolution:

None.

5. Points of discussions or possible discussions

None.

6. Attachments if any

None.
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Technical Background (TB) document for UR E11 (Rev.4 Feb 2021)
1. Scope and objectives

UR P4(Rev.3) does not reflect the agreed format for referencing the IEC standards.
Rev.4 has been developed to comply with the agreed format.

2. Engineering background for technical basis and rationale

Format for references to Industry standards
Format:
[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: API Spec 2F, 6th Edition, 1997; ISO 4624, 2002), where [version/revision,
if applicable] and/or [year of publication] are decided by IACS and are not necessarily
to be the current/latest version.

3. Source/derivation of the proposed I1ACS Resolution

None

4. Summary of Changes intended for the revised Resolution

UR E11 has been updated to specify the revision/version of the IEC standards.

IEC standards Replaced by

IEC 60092-201 IEC 60092-201:2019

IEC 60092-503 IEC 60092-503:2007

IEC 60034-15 IEC 60034-15:2009

IEC 60076-11 IEC 60076-11:2018

IEC 60092-353 IEC 60092-353:2016

IEC 60092-354 IEC 60092-354:2020

IEC 62271-200 IEC 62271-200:2011

IEC 62271-201 IEC 62271-201:2014

IEC 60076 applicable Parts of the IEC 60076 Series

5. Points of discussions or possible discussions

The investigation for the year of publication of the standards started beginning of 2019.
At that time 60092-201:1994 was applicable; however as of mid 2019 a new edition of
the aforesaid standard has been published, therefore the 2019 edition is stated in the
UR.

Previous editions of the UR stated in 4.1 “Liquid cooled transformers have to comply with
IEC 60076". As IEC 60076 is a series of standards, whose number exceeds 20, on power
transformers, and not all parts are on liquid cooled transformers, the above sentence has
been revised to read “Liquid cooled transformers have to comply with the applicable
Parts of the IEC 60076 Series”.

6. Attachments if any

None
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UR E12 “Electrical Equipment allowed in paint stores
and in the enclosed spaces leading to paint stores”

Summary

In Rev.2 of this Resolution, the way to refer to instruments other than those
specified by IACS was unified.

Part A. Revision History

Version no. Approval date Implementation date when
applicable

Rev.2 (Dec 2020) 11 December 2020 1 January 2022

Rev.1 (May 2001) May 2001 -

Corr.1 (1997) 1997 -

New (1994) 1994 -

e Rev.2 (Dec 2020)
1 Origin of Change:

%} Other (Update to comply with the required format when industry
standards are referred to)

2 Main Reason for Change:

There was a need to update this UR to comply with the following format when industry
standards are referred to:

[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: APl Spec 2F, 6th Edition, 1997; 1SO 4624, 2002), where
[version/revision, if applicable] and/or [year of publication] are decided by IACS
and are not necessarily to be the current/latest version.

3 List of non-1ACS Member classification societies contributing or
participating in IACS Working Group:

None

4 History of Decisions Made:
None

5 Other Resolutions Changes:

None
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6 Any hinderance to MASS, including any other new technologies:
None
7 Dates:

Original Proposal: 28 October 2019 (Ref: PM18939_1IMd)

Panel Approval: 09 November 2020 (Ref: PM20906_IMf)
GPG Approval: 11 December 2020 (Ref: 20206_IGb)

e Rev.1 (May 2001)

See TB in Part B. No history file available.

e Corr.1 (1997)

No history file or TB document available.

e New (1994)

No history file or TB document available.
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Part B. Technical Background

List of Technical Background (TB) documents for UR E12:

Annex 1. TB for Rev.1 (May 2001)

See separate TB document in Annex 1.

Annex 2. TB for Rev.2 (Dec 2020)

See separate TB document in Annex 2.
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E12 (Rev.1)

Technical Background Document
WP/EL Task 1A “Annual Review UR- Review UR E12”

Objective and Scope:
To correct UR E12 in order to align with IEC Standard.

Source of Proposed Requirements:
The proposed requirements have been based on the revised IEC 60092-502
Standard.

Points of Discussion:

The text has been revised taking into account the IEC 60092-502. We have deleted
the reference to IACS Recommendation No.22 and insert in lieu the IEC 60092-
502.

The corrected draft of the UR agreed by WP was forwarded to GPG for
consideration attached to the 30" WP/EL Progress Report.

Submitted by WP/EL Chairman
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Technical Background (TB) document for UR E12 (Rev.2 Dec 2020)

1. Scope and objectives

UR E12(Rev.1) does not reflect the agreed format for referencing the IEC standards.
Rev.2 has been developed to comply with the agreed format.

2. Engineering background for technical basis and rationale
Format for references to Industry standards
[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: APl Spec 2F, 6th Edition, 1997; 1SO 4624, 2002), where
[version/revision, if applicable] and/or [year of publication] are decided by IACS and
are not necessarily to be the current/latest version.

3. Source/derivation of the proposed IACS Resolution

None

4. Summary of Changes intended for the revised Resolution:

UR E12 has been updated to specify the revision/version of the IEC standards as
follows:

IEC standards Replaced by
IEC 60092-502 IEC 60092-502:1999

5. Points of discussions or possible discussions
None
6. Attachments if any

None
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UR E13 “"Test requirements for Rotating Machines”

Summary

In Corr.1 of Rev.3 of this Resolution, the second sentence of paragraph 4.5 has
been corrected.

Part A. Revision History

Version no. Approval date Implementation date when
applicable

Corr.1 (May 2022) 06 May 2022 -

Rev.3 (Dec 2020) 11 December 2020 1 January 2022

Corr.1 (June 2018) 12 June 2018 -

Rev.2 (Aug 2015) July 2015 1 January 2017

Corr.1 (May 2004) May 2004 -

Rev.1 (May 2001) May 2001 -

New (1996) 1996 -

e Corr.1 (May 2022)
1 Origin of Change:
M  Suggestion by IACS member
2 Main Reason for Change:
To correct the second sentence of paragraph 4.5 so that it is to be referred the tables
of IEC 60034-1:2017. This is because the tables related to the limits of temperature

rise in this IEC are not specified in Table 1, but in some other table.

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None
4 History of Decisions Made:

During the discussion, the following three options for corrections were proposed,
Option 2 has been agreed by Machinery Panel.

Option 1: The limits of temperature rise are those specified in Table 18 of IEC 60034~
1:2017 ...

Option 2: The limits of temperature rise are those specified in fable+ the relevant
table of IEC 60034-1:2017 ...
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Option 3: The limits of temperature rise are those specified in fabted-of IEC 60034~
1:2017 ...

5 Other Resolutions Changes:
None

6 Any hinderance to MASS, including any other new technologies:

None

7 Dates:

Original Proposal : 18 October 2021 (Ref: PM20906gIMa)
Panel Approval : 08 March 2022 (Ref: PM20906gIMc)
GPG Approval : 06 May 2022 (Ref: 20206_1Go)

e Rev.3 (Dec 2020)
1 Origin of Change:

4} Other (Update to comply with the required format when industry
standards are referred to)

2 Main Reason for Change:

There was a need to update this UR to comply with the following format when industry
standards are referred to:

[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: API Spec 2F, 6th Edition, 1997, ISO 4624, 2002), where
[version/revision, if applicable] and/or [year of publication] are decided by IACS
and are not necessarily to be the current/latest version.

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None

4 History of Decisions Made:

None

5 Other Resolutions Changes:

None

6 Any hinderance to MASS, including any other new technologies:

None
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7 Dates:

Original Proposal : 28 October 2019 (Ref: PM18939_1IMd)
Panel Approval : 09 November 2020 (Ref: PM20906_IMf)
GPG Approval : 11 December 2020 (Ref: 20206_1Gb)

e Corr.1 (June 2018)
1 Origin for Change:

M Suggested by IACS member
2 Main Reasons for Change:
The checking and updating of international standards that referenced by IACS
resolutions has been carried out by Machinery panel. As a result, it is found that there
is a need to update the international standards that referred in the IACS resolution UR

E13.

3 List of non-IACS Member Classification Societies contributing through the
TC Forum and/or participating in IACS Working Group:

None
4 History of Decisions Made:
Delete word “Publication” in the IEC standards referenced;
5 Other Resolutions Changes
None
6 Dates:
Original Proposal: 22 May 2015, made by Machinery Panel
Panel Approval: 11 May 2018 (Ref: PM5901)
GPG Approval: 12 June 2018 (Ref: 18082_1Gc)
e Rev.2 (Aug 2015)
1 Origin for Change:
M Suggestion by non-IACS entity (ConverTeam, Rugby, UK)
2 Main Reason for Change:
Industry request for clarification of requirements in paragraph 4.7.

3 List of non-IACS Member Classification Societies contributing through the
TC Forum and/or participating in IACS Working Group:
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None
4 History of Decisions Made:
e Task started under PM8401 with gathering of member’s views on ConverTeam query
e Decision to develop Form A for new task under PM11401
¢ Final revised text agreed at the 21st Machinery Panel meeting in March 2015
5 Other Resolutions Changes
None
6 Dates:
Original Proposal: 6 June 2011 made by a Machinery Panel Member
Panel Approval: 30 June 2015
GPG Approval: 20 August 2015 (Ref: 11046_1Gj)
e Corr.1 (May 2004)

No history file or TB document available.

e Rev.1 (May 2001)

Refer to the TB document in Part B. No history file available.

o New (1996)

No history file or TB document available.

K >k >k >k >k >k %k
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Part B. Technical Background

List of Technical Background (TB) documents for UR E13:

Annex 1. TB for Rev.1 (May 2001)

See separate TB document in Annex 1.

Annex 2. TB for Rev.2 (July 2015)

See separate TB document in Annex 2.

Annex 3. TB for Corr.1 (June 2018)

See separate TB document in Annex 3.

Annex 4. TB for Rev.3 (Dec 2020)

See separate TB document in Annex 4.

Annex 5. TB for Corr.1 (May 2022)

See separate TB document in Annex 5.

Note: There are no Technical Background (TB) documents available for the New (1996)
and Corr.1 (May 2004).
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E 13 (Rev.1)

Technical Background Document
WP/EL Task 1A “Annual Review UR- Review UR E13”

Objective and Scope:
To correct UR E13 in order to eliminate existing reservations and to align with IEC
Standards.

Source of Proposed Requirements:
During XIX WP/EL Meeting it was claimed that in UR E13 there are editorial mistakes
concerning overload/overcurrent and overspeed tests.

Points of Discussion:
It was discussed whether there is a practically justified need to carry out
overload/overcurrent tests as a Routine tests for a.c. generators and motors? After much
discussion most members expressed the opinion that overload/overcurrent tests as a
Routine tests are applicable for machines of essential services rated above 100 kW/kVA.
The question of 50 or 100 kW was raised. It was decided that all machines of
100kW and over, intended for essential services, are to be surveyed by the Society during
testing and, if appropriate, during manufacturing. As regards to overspeed test WP/EL
members decided that one is not applicable for squirrel cage motors.
The new requirement regarding the shaft material for electric propulsion motors and for
main engine driven generators where the shaft is part of the propulsion shafting is
included to current UR.
The corrected draft of the UR agreed by WP was forwarded to GPG for consideration
attached to the 30™ Progress Report WP/EL.

Submitted by WP/EL Chairman in January 2001,


YulongWan
Inserted Text
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Technical Background document for UR E13 (Rev.2 Aug 2015)
1. Scope and objectives

Revise IACS UR E13/4.7 to ensure that the ability of the generator and its excitation
system to maintain a short-circuit is reflected in the UR. Further reservations to the
existing UR and possible editorial comments shall be corrected.

2. Engineering background for technical basis and rationale

Paragraph 4.4 (Verification of the voltage regulation system)

The sentence has been added to clarify that voltage regulation during transient
conditions need not be tested during factory testing provided that calculated values
based on earlier type test records are available.

Paragraph 4.7 (Verification of steady short-circuit conditions)

The paragraph has been updated, taking into account both the stationary short circuit
current delivered by the generator, as well as the transient behaviour of this short
circuit current.

The stationary short circuit current shall be verified by testing. The test criterion is that
a current of at least three times the rated current for duration of at least 2 s is
achieved without any damage to the generator. If precise data is available, the test
criteria can be modified to fit duration of any time delay, which will be fitted in the
tripping device for discrimination purposes.

The transient short circuit current, i.e. the decrement curve for the generator, shall be
documented by the manufacturer. This documentation may be based on the
manufacturer’s simulation model for the generator and the voltage regulator. The
simulation model may be used where it has been validated through previous type test
on the same generator model. The influence of the automatic voltage regulator shall be
taken into account, and the setting parameters for the voltage regulator shall be noted
together with the decrement curve. Such a decrement curve shall be available when
the setting of the distribution system’s short-circuit protection is calculated.

3. Source/derivation of the proposed IACS Resolution

Field experience and manufacturers feedback.

4. Summary of Changes intended for the revised Resolution:

See paragraph 2.

5. Points of discussions or possible discussions

The changes to 4.4 and 4.7 were agreed by all members. There was some discussion
about the appropriate wording for the last sentence of 4.7 and the current text (‘...
where this has been validated through the previous type test on the same model’) was

agreed as a compromise solution.

6. Attachments if any
None
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Technical Background (TB) document for UR E13 (Corr.1 June 2018)

1. Scope and objectives

To make amendment to UR E13 in order to update the international standards that
referenced in this IACS resolutions.

2. Engineering background for technical basis and rationale

None.

3. Source/derivation of the proposed IACS Resolution

The task of checking and updating of international standards that referenced by IACS
resolutions carries out every five years. From 21st Meeting of IACS MP, the working
scope extended from IEC standards referenced to all MP related international standards.
4. Summary of Changes intended for the revised Resolution:

None.

5. Points of discussions or possible discussions

None.

6. Attachments if any

None.
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Technical Background (TB) document for UR E13 (Rev.3 Dec 2020)

1. Scope and objectives

UR E13(Rev.2) does not reflect the agreed format for referencing the IEC standards.
Rev.3 has been developed to comply with the agreed format.

2. Engineering background for technical basis and rationale
Format for references to Industry standards
[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: APl Spec 2F, 6th Edition, 1997; 1SO 4624, 2002), where
[version/revision, if applicable] and/or [year of publication] are decided by IACS and
are not necessarily to be the current/latest version.

3. Source/derivation of the proposed IACS Resolution

None

4. Summary of Changes intended for the revised Resolution:

UR E13 has been updated to specify the revision/version of the IEC standards as
follows:

IEC standards Replaced by

IEC 60092-301 IEC 60092-301:1980/AMD2:1995
IEC 60034-1 IEC 60034-1:2017

IEC 60034-5 IEC 60034-5:2000+AMD1:2006

5. Points of discussions or possible discussions
None
6. Attachments if any

None
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Technical Background (TB) document for UR E13 (Corr.1 May 2022)

1. Scope and objectives

To correct the second sentence of paragraph 4.5 so that it is to be referred the tables
of IEC 60034-1:2017.

2. Engineering background for technical basis and rationale

None

3. Source/derivation of the proposed IACS Resolution

None

4. Summary of Changes intended for the revised Resolution:

The change made to the second sentence of paragraph 4.5 of Rev.3 is as follows:
The limits of temperature rise are those specified in fable—1 the relevant table of IEC

60034-1:2017 adjusted as necessary for the ambient reference temperatures specified
in UR M40.

5. Points of discussions or possible discussions

A member suggested that the IEC 60034-5 referred to in paragraph 4.11 should be
amended as a new edition has been published. However, as this suggestion is a
revision of the UR, Machinery Panel agreed to consider it as a separate item rather
than as the correction of the UR in this time.

6. Attachments if any

None



TACS History File + TB Part A

UR E15 “Electrical Services Required to be Operable
Under Fire Conditions and Fire Resistant Cables”

Summary
In Rev.5 of this Requirement, updates include the definition of 'high fire risk
areas' in Notes for routing electrical cables, as well as the relevant edition of
applicable standards.

Part A. Revision History

Version no. Approval date Implementation date when
applicable

Rev.5 (Jan 2025) 31 January 2025 1 July 2026

Rev.4 (Dec 2020) 11 December 2020 1 January 2022

Rev.3 (Dec 2014) 05 December 2014 1 January 2016

Rev.2 (Feb 2006) 07 February 2006 -

Rev.1 (May 2004) 31 May 2004 -

New (Nov 1999) 19 November 1999 -

e Rev.5 (Jan 2025)
1 Origin of Change:

4] Based on IACS Requirement (Amendments to UI SC11)
2 Main Reason for Change:

During the preparation of draft Rev.5 of UR E15, it was noted that the definition of
‘other high fire risk areas' needs to be developed.

3 Surveyability review of UR and Auditability review of PR
N/A

4 Human Element issues assessment
N/A

5 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:
None

6 History of Decisions Made:
The revision was developed in consultation with the Safety panel (PS23054).

7 Other Resolutions Changes:
UI SC11 (Rev.2)
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8 Any hinderance to MASS, including any other new technologies:

N/A

9 Dates:

Original Proposal : 21 June 2023 (Made by: PM23402_1IMc)
Panel Approval : 16 January 2025 (Ref: PM20906rIMr)

GPG Approval : 31 January 2025 (Ref: 24193_1Gf)

e Rev.4 (Dec 2020)
1 Origin of Change:

4} Other (Update to comply with the required format when industry
standards are referred to)

2 Main Reason for Change:

There was a need to update this UR to comply with the following format when industry
standards are referred to:

[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: API Spec 2F, 6th Edition, 1997; ISO 4624, 2002), where
[version/revision, if applicable] and/or [year of publication] are decided by IACS
and

are not necessarily to be the current/latest version.

To take this opportunity, references to IMO instruments have been specified in the
following format based upon confirmation of amendments up to the latest one:

In case where the number of amendments is large:

regulation/paragraph x.x.x of SOLAS Chapter X/MARPOL Annex X/the XXX Code,
as amended by IMO resolutions up to MSC.xx(xx)/MEPC.xx(xx)

In case where the number of amendments is small:

regulation/paragraph x.x.x of SOLAS/MARPOL/the XXX Code, as amended by
resolutions MSC/MEPC.xx(xx), (...) and MSC/MEPC.xx(xx)

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None
4 History of Decisions Made:
None

5 Other Resolutions Changes:
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None
6 Any hinderance to MASS, including any other new technologies:
None
7 Dates:

Original Proposal: 28 October 2019 (Ref: PM18939_1IMd)

Panel Approval: 09 November 2020 (Ref: PM20906_IMf)

GPG Approval: 11 December 2020 (Ref: 20206_IGb)
e Rev.3 (Dec 2014)
1 Origin for Change:

4} Suggestion by IACS member

2 Main Reason for Change:
In UR E15 (Rev.2), the definition for “high fire risk areas” includes machinery spaces
as defined by Chap. II-2 / Reg. 3.30 of SOLAS. However, “machinery spaces as
defined by Chap. II-2 / Reg. 3.30 of SOLAS” include spaces having little or no fire risk
as defined by MSC/Circ.1120 like ventilation and air-conditioning rooms as well as

stabilizer equipment rooms, etc.

Therefore, it is necessary to amend the definition for “high fire risk areas” specified by
UR E15 (Rev.2) to make reference to MSC/Circ.1120.

The task was also triggered by an external party who raised the issue that IACS UI
SC165 does not strictly align with MSC Circular 1120. Original Machinery Panel task
PM9400 dealt with aspects of this task. Machinery Panel did not support the proposal
to nominate a fire resistant duration. Instead, Machinery Panel was of the opinion that
effort may be better directed be put into the routing, rather than the fire resistance
properties, of the cable and considered this matter further with a view to considering
updating of IACS UR E15 where necessary improvements were identified.

3 List of non-IACS Member classification societies contributing through the
TC Forum and/or participating in IACS Working Group:

None
4 History of Decisions Made:

The issue was raised within the Machinery Panel. After some discussion it was agreed
to draft an IACS UR E15 (Rev.3) and associated HF and TB and to withdraw UI SC165.

5 Other Resolutions Changes

None
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6 Dates:

Original Proposal: March 2013 made by Machinery Panel
Panel Approval: September 2014 by Machinery Panel
GPG Approval: 05 December 2014 (Ref: 13087_IGc )

« Rev.2 (Feb 2006)

See TB in Part B. No history file available.

e Rev.1 (May 2004)

See TB in Part B. No history file available.

e New (Nov 1999)

See TB in Part B. No history file available.
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Part B. Technical Background

List of Technical Background (TB) documents for UR E15:

Annex 1. TB for New (Nov 1999)

See separate TB document in Annex 1.

Annex 2. TB for Rev.1 (May 2004)

See separate TB document in Annex 2.

Annex 3. TB for Rev.2 (Feb 2006)

See separate TB document in Annex 3.

Annex 4. TB for Rev.3 (Dec 2014)

See separate TB document in Annex 4.

Annex 5. TB for Rev.4 (Dec 2020)
See separate TB document in Annex 5.
Annex 6. TB for Rev.5 (Jan 2025)

See separate TB document in Annex 6.
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Technical Background Document
WP/EL Task 30 “Use of Fire Resisting Type Electrical Cables and for Electrical
Services Required to be Operated under the Fire Conditions” UR E15 (New)

1. Objective and Scope:

To identify constructional standards for fire resistant type electric cables and to develop unified
requirements on their use for electrical services which are required to be operated under fire
conditions.

2. Source of Proposed Requirements:

The proposed requirements were developed by WP/EL members through their experience in
surveying of electrical services which are required to be operated under fire conditions.
SOLAS-74 and IMO Code on Alarms and Indicators {A.686 (17)}, UL SC10 (Rev.1 1997), Class
Rules, International and National Standards and Specifications for Cables.

3. Points of Discussion:

WP/EL unanimously agreed to the draft UR

Date of submission: 13 May 1999
By WP/EL Chairman
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Technical Background

E 15(Rev.1, 2004)

IACS WP/EL Task No.60 “To revisit the Unified Requirements E15 to facilitate uniform
implementation, by further clarification of the intent of the requirements including
development of the definition of “fire zone and deck”.

Objective and Scope:

To revisit the requirements and notes in UR E15 “Electrical Services Required to be
Operable Under Fire Conditions and Fire Resistant Cables” taking into consideration the
various arrangements and possibilities for maintaining electrical services under fire
conditions. Particularly, to develop definitions, practicability of maintaining the functionality,
etc., as may be necessary to further clarify the intent and improve the uniform application of
E15 in the area as indicated under Work Specification.

Background for the Proposed Revision:

Since the adoption of UR E15 in May 1999, various shipbuilders sought (and are still

seeking) clarifications as to the interpretation of UR E15 including the following issues:

(a) A “fire zone” can mean anything between main vertical/horizontal zones in SOLAS Reg.
[1-2/2.2.1 and any single space listed in SOLAS Reg. 11-2/2.3.3 or 2.4.2. Reference to
“high fire risk area” earlier in E15.2.1 suggests the latter approach may be closer to the
intent, which needs to be clarified. Reference to decks could be superfluous when fire
zone is properly defined. It could be even misleading without reference to bulkhead,
another element consisting the boundary of zone or area.

(b) E15.3.1 suggests that services in E15.2.2 may not be supplied under local fire at an
“apparatus”. This could contradict E15.2.2 when read literally.

(c) There is room for further refinements, including but not limited to “duplicated system” in
the second paragraph of E15.2.1 (PA system is a single system with duplicated
elements so as to maintain functionality — see LSA Code 7.2.2.1, a system with supply
from main and emergency sources is another example.), “apparatus” in E15.3.1
(undefined), etc.

Points of Discussion:

It is considered that the confusion has been caused by the terminologies of “deck and the

undefined “fire zone” in E15 since there are various arrangements of cables for electrical

services to be operable under fire conditions. Re-investigation was mainly made for the

following points:

(a) Correction to follow the latest IEC Standards for “fire resistant cables” in E15.1,

(b) Requirement for distinguishing the fire resistant cable from flame retardant cables or
other non-fire resistant cables in E15.1,

(c) Clarification of the original intent in E15.2.1 taking into account of the practicable
application,

(d) Development of the definition for “high fire risk areas” in E15.2.1,

(e) Revisiting the list of services in E15.2.2,

(f) Refining E15.3.1 for further clarification of the original intent, and



(g) Several editorial corrections.

It was also investigated if Section 1 subclause 4 of IEC 60092-352 (1997) should be
incorporated in E15, which states “In circuits used for fire alarm, detection, extinguishing
services, remote stopping and similar control circuits, fire resistant cables shall be
considered unless the systems are self-monitoring type or failing to safety or the systems
are duplicated”. However, it was concluded that the above statement is not included in E15
revision since it is not the intent of E15.2.1.

The wording “provided their functionality can be maintained “ in the second paragraph of
E15.2.1 was deleted since it is not considered practicable to maintain the functionality after
the cables to these services are damaged. However, if the system failure is detected and
alarmed under self-monitoring functions, the crew can recognize the failure and would
establish the compensating routines or procedure.

Further, the system fails to a safe mode and duplicated with cable runs are also
compensating such failure.

Note:
A GPG Member suggested that E15.1 should also refer to IEC 60331-21 for cables with
diameter of less than 20 mm. E15.1 was so amended.
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Technical Background
UR E15 (Rev. 2, Feb 2006)

IACS Machinery Panel Task PM5402:
To modify the IACS UR E15 “Electrical Services Required to be Operable Under Fire
Conditions and Fire Resistant Cables”

Scope and objectives

Revisit E15 in order to clarify some requirements which are ambiguous and may cause
misunderstandings.

At the same time, make E15 more to the point, i.e. shorter, and restructure it to make it
more readable and to separate guidance information from requirements, and present it
accordingly.

Points of discussion
Rev. 2 is agreed unanimously by Machinery Panel Members.

Submitted by MCH Panel Chairman
27 Dec 2005

Permsec’s Note: GPG Discussion (s/n 6003, 24 Jan 2006)

1. A GPG Member commented that in Figure 1 of the UR, the style of the lines connecting
ESB with DB, DB with DB, and DB with "Electrical consumers" should be changed into the
dashed line indicating "Flame retardant cable". MCH Panel Chairman confirmed that was
what the Machinery Panel had intended. Hence, this proposal was accepted.

2. A MCH Panel Member also commented on the same cables mentioned by the GPG
Member, but recommended that these cables should be "Fire resistant cables". MCH Panel
Chairman confirmed that it would be meaningless to use the fire resistant type for these
cables since any equipment located inside a high fire risk area should be considered not
operable under fire conditions. Hence, this proposal was not accepted.

Implementation (6003_ICa, 6 Feb 2006):

The revised UR E15 was adopted on 6 Feb. 06. In accordance with IACS Procedures,
IACS Societies are to incorporate the revised UR into their Rules and/or procedures within
one year of adoption by IACS Council.
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Technical Background
UR E15 (Rev. 3, Dec 2014)

1. Scope and objectives

Amend the definition of “high fire risk areas” specified by UR E15 (Rev.2) to make
reference to MSC/Circ.1120.

2. Engineering background for technical basis and rationale

UR E15 (Rev.2) defines “high fire risk areas” to include machinery spaces such as
those defined in Chap. II-2 / Reg. 3.30 of SOLAS. However, *machinery spaces as
defined by Chap. II-2 / Reg. 3.30 of SOLAS” include some spaces which have little or
no fire risk (as defined by MSC/Circ.1120) such as ventilation and air-conditioning
rooms as well as stabilizer equipment rooms, etc.

There are some opinions that the current version of the UR goes too far because it
requires that spaces which have little or no fire risk (as defined by MSC/ Circ.1120) be
treated as high fire risk areas.

Therefore, it is necessary to amend the definition of “high fire risk areas” specified in
UR E15 so that it makes reference to MSC/Circ.1120.

3. Source/derivation of the proposed IACS Resolution

Interpretation of machinery spaces having little or no fire risk specified by
MSC/Circ.1120.

IEC 60092-353:2011

IEC 60331-1

IEC 60331-2

IEC 60331-21

4. Summary of Changes intended for the revised Resolution:

The definition for “high fire risk area” in note a) (i) was amended to exclude spaces
defined by of SOLAS Chap. II-2 / Reg. 9.2.2.3.2.2 paragraphs (10) as “auxiliary machinery
spaces having little or no fire risk”. This amendment specifies that spaces having little or
no fire risk as defined by SOLAS and MSC/Circ.1120 (i.e., spaces containing generators
and major electrical units; refrigerating, stabilizing, ventilation and air conditioning
machinery; and trunk to such spaces, provided they are not handling or using
flammable liquids) are not considered to be high fire risk areas.

Paragraph 2.a) was amended to reference updated IEC Standards.

Paragraph 3 was added to E15 concerning electrical cables for the emergency fire
pump in agreement with the interpretation for SOLAS Reg. 1I-2/10.2.2.3.2.2 in
MSC/Circ.1120; however, the reference to paragraph 1 of E15 was rectified to refer
instead to paragraph 2 (a) as the IMO Circular reflects an earlier revision of the UR
and paragraph 2 (a) is now applicable for the specification of fire rated cables.



5. Points of discussions or possible discussions
None.
6. Attachments if any

None.
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Technical Background (TB) document for UR E15 (Rev.4 Dec 2020)
1. Scope and objectives

UR E15(Rev.3) does not reflect the agreed format for referencing the IEC standards. Rev.4 has
been developed to comply with the agreed format.

2. Engineering background for technical basis and rationale
A) Format for references to Industry standards
Format:
[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: API Spec 2F, 6th Edition, 1997; ISO 4624, 2002), where [version/revision, if
applicable] and/or [year of publication] are decided by IACS and are not necessarily to be

the current/latest version.

B1) Format for references to IMO instruments (where the number of amendments is
large)

Format:
regulation/paragraph x.x.x of SOLAS Chapter X/MARPOL Annex X/the XXX Code, as
amended by IMO resolutions up to MSC.xx(xx)/MEPC.xx(xx)

B2) Format for references to IMO instruments (where the number of amendments is
small)

Format:
regulation/paragraph x.x.x of SOLAS/MARPOL/the XXX Code, as amended by resolutions
MSC/MEPC.xx(xx), (...) and MSC/MEPC.xx(xx)

3. Source/derivation of the proposed IACS Resolution

None

4. Summary of Changes intended for the revised Resolution:

UR E15 has been updated to specify the revision/version of the IEC standards and MSC
Circulars as follows:

IEC standards Replaced by

IEC 60331-1 IEC 60331-1:2018

IEC 60331-21 IEC 60331-21:1999+AMD1:2009

IEC 60331-2 IEC 60331-2:2018

IEC 60331-23 IEC 60331-23:1999

IEC 60331-25 IEC 60331-25:1999

MSC Circulars Replaced by

MSC/Circ.1120 MSC/Circ.1120 as amended by
MSC.1/Circ.1436 and MSC.1/Circ.1510

5. Points of discussions or possible discussions
None
6. Attachments if any

None
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Technical Background (TB) document for UR E15 (Rev.5 Jan 2025)

1. Scope and objectives

1.1 To amend for the definition of “other high fire risk areas” and “high fire risk areas
in the 'Notes' used in UR where electrical cables may be routed and pass through the
concerned spaces.

1.2 To amend the referred international standard for electric cables for fire resistant
type.

1.3 Renumbering the 'Notes' to ensure they apply to the entire UR, not just section
15.3, for the benefit of readers.

2. Engineering background for technical basis and rationale

The definition of “other high fire risk area” and “high fire risk area” were not clearly
specified in the SOLAS regulations. For this reason, the Machinery Panel, in
consultation with the Safety Panel, developed a necessary unified interpretation to
address the gap through the revision 2 of UI SC 11 and revised Notes in UR E15.

The referred standard IEC 60331-21 is for fire only test at 750 ‘C and IEC 60331-2
describes fire test with shock at 830 C.

2a. Specification of the data utilised in the development/revision of the
proposed IACS Resolution, if any
N/A

3. Source/derivation of the proposed IACS Resolution
UI SC11 (Rev.2)

4. Summary of Changes intended for the revised Resolution:

4a. Determination of other high fire risk areas
The spaces classified as 'other high fire risk areas' are newly described in Rev.2
of UI SC 11, which includes the following,
1 cargo spaces except cargo tanks for liquids with flashpoint above 60°C
and except cargo spaces exempted in accordance with SOLAS regulations II-
2/10.7.1.2 or 11-2/10.7.1.4;
2 vehicle, ro-ro and special category spaces;
3 spaces containing flammable liquids; and
4 pantries containing cooking appliances.

The complementary Notes (v and vi) have been evaluated and agreed unanimously by
the Safety Panel.

The amendments in the Notes are considered to provide the intended consistency
between SOLAS regulation II-1/45.5.3 and IACS UI SC11 (as provided in the Annex to
SSE 11/10/4) on one side, and IACS UR E15 on the other side, as follows:

UR E15 Note 1 (i) - reflects SOLAS regulation 1I-1/45.5.3

UR E15 Note 1 (ii) - reflects Interpretation No. 3 of UI SC11

UR E15 Note 1 (iii) — reflects SOLAS regulation II-1/45.5.3 and Interpretation No. 4 of
UI SC11

UR E15 Note 1 (iv) - reflects SOLAS regulation 1I-1/45.5.3

UR E15 Note 1 (v) - reflects Interpretation No. 1 of UI SC11

UR E15 Note 1 (vi) - reflects Interpretation No. 2 of UI SC11
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4b. Reference standard for tests for electric cables under fire conditions
The Working group is of the opinion that the IEC 60331-21 is not required to be
additionally tested when IEC 60331-2 is carried out.

5. Points of discussions or possible discussions

None

6. Attachments if any
None



I ACS History File + TB Part A

UR E17 “Generators and generator systems,
having the ship’s propulsion machinery as their
prime mover, not forming part of the ship’s
main source of electrical power”

Summary

In Rev.1 of this Resolution, the way to refer to instruments other than those
specified by IACS was unified.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.1 (Feb 2021) 12 February 2021 1 July 2022

New (June 2002) June 2002 -

e Rev.l1l (Feb 2021)
1 Origin of Change:

%} Other (Update to comply with the required format when industry
standards are referred to)

2 Main Reason for Change:

There was a need to update this UR to comply with the following format when industry
standards are referred to:

[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: APl Spec 2F, 6th Edition, 1997; 1SO 4624, 2002), where
[version/revision, if applicable] and/or [year of publication] are decided by IACS
and are not necessarily to be the current/latest version.

3 List of non-1ACS Member classification societies contributing or
participating in IACS Working Group:

None

4 History of Decisions Made:
None

5 Other Resolutions Changes:

None

Page 1 of 3



6 Any hinderance to MASS, including any other new technologies:
None
7 Dates:
Original Proposal: 28 October 2019 (Ref: PM18939_1IMd)
Panel Approval: 9 November 2020 (Ref: PM20906_IMf)
GPG Approval: 12 February 2021 (Ref: 20206cIGb)
¢ New (June 2002)

No history file or TB document available.

KK K K K K Xk
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Part B

Part B. Technical Background

List of Technical Background (TB) documents for UR E17:

Annex 1. TB for Rev.1 (Feb 2021)
See separate TB document in Annex 1.

4V >

Note: There is no separate Technical Background (TB) document for the original
version (June 2002).
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Technical Background (TB) document for UR E17 (Rev.1 Feb 2021)

1. Scope and objectives

UR E17 (Original version) does not reflect the agreed format for referencing the IEC
standards. Rev.1 has been developed to comply with the agreed format.

2. Engineering background for technical basis and rationale

Format for references to Industry standards

Format:

[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: APl Spec 2F, 6th Edition, 1997; I1SO 4624, 2002), where
[version/revision, if applicable] and/or [year of publication] are decided by IACS and
are not necessarily to be the current/latest version.

3. Source/derivation of the proposed IACS Resolution

None

4. Summary of Changes intended for the revised Resolution:

UR E17 has been updated to specify the revision/version of the IEC standards as

follows:

IEC standards

Replaced by

60092-201

60092-201:2019

60092-301

60092-301:1980/AMD2:1995

5. Points of discussions or possible discussions

IEC 60092-201:1994 was replaced by the new edition of September 2019.

In the edition of 1994, paragraph 6.2.3 is as follow:



6.2.3 The arrangements of the ship's main source of electrical power shall be such that
the services referred to in 6.1.1 can be maintained regardless of the speed and direclion
of rotation of the main propulsion machinery or shafting.

Generators driven from the propulsion plant may be accepted as generators forming the
main source of electrical power if in all sailing and manoeuvring conditions, including the
propeller being stopped, the arrangement is such that the generating capacity of these
generators is sufficient to provide the electrical power to comply with 6.2.2 and fulfil all
further requirements, especially those of 6.2.4. They shall be not less effective and
reliable than the independent generating sets.

NOTE - Following the wording of Amendment 4 (1%88) the word “ship™ has been replaced by the word
“propaller®.

Generators driven from the propulsion plant which do not comply with this sub-clause may
be used as additional source(s) of electrical power with respect to the power balance, but
attention should be given to a quick restoration of electrical power to all auxiliaries
necessary for maintaining the ship in operational and safe condition after an electrical
power interruption, for example, due to a sudden stop of the propulsion plant. The time
involved for restoring the above-mentioned services should be not longer than 45 s.

The edition of 2019 had been greatly changed. The similar provision as IEC 60092-
201:1994 paragraph 6.2.3 should be paragraph 8.1.1 as follow:

A generalor or generator system, having the ship's main propulsion machinery as ils prime
mover, may be accepted as main sources of electrical power, provided that it can be used in
all operating modes for the propulsion plant, including standstill of the vessel (with the
propeller stopped). When there are several main propulsion engines, each of these could be
the driver of a main source of power. One propulsion engine can only be the driver of one
main source of electric power.

6. Attachments if any

None



I ACS History File + TB Part A

UR E18 “Recording of the Type, Location and
Maintenance Cycle of Batteries™

Part A. Revision History

Version no. Approval date Implementation date when
applicable

Rev.1 (Dec 2014) 18 December 2014 1 January 2016

NEW (July 2003) 16 July 2003 -

e Rev.l1l (Dec 2014)
.1 Origin for Change:
Suggestion by IACS member
.2 Main Reason for Change:
Clarify when the review of the battery schedule is to be done.

.3 List of non-1ACS Member classification societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None
.4 History of Decisions Made:

Following a review of member’s current practice the Panel agreed on a Form A under
PM14906_IMf.

.5 Other Resolutions Changes
None
.6 Dates:
Original Proposal: 1 September 2014 made by Machinery Panel

Panel Approval: 19 November 2014
GPG Approval: 18 December 2014 (Ref: 14145_1IGb)

e NEW (July 2003)
Prepared by WP/EL in July 2003.

See TB in Part B.
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Part B. Technical Background

List of Technical Background (TB) documents for UR E18:

Annex 1. TB for Original Resulution (July 2003)
See separate TB document in Annex 1.

Annex 2. TB for Rev.1 (Dec 2014)

See separate TB document in Annex 2.

4V >
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Technical Background (TB) document for UR E18 (New, July 2003)
1 Scope and objectives

To formulate IACS requirements for the recording of the type, location and
maintenance cycle of batteries.

2 Engineering background for technical basis and rationale

In view of the increasing use of electronic and computer based systems and
electrical equipment that operate at low voltage, e.g. 12 or 24 volts d.c, there has
been the associated increasing use of locally installed batteries around the ship.
Examples of such batteries include those fitted within equipment for memory power
supply back up, in the event of the failure of the normal electrical power supply and
those for the transitional emergency supply for low location lighting systems and
other emergency services. Failure of such batteries as the result of poor
maintenance or ageing may cause the loss of essential or emergency services.
Because of the quantity of such batteries and the variety of equipment and
locations in which they may be installed it is considered necessary to require that a
schedule of such batteries be compiled and kept.

3 Source/derivation of the proposed IACS Resolution
In-house expertise

4 Summary of Changes intended for the revised Resolution
N/A

5 Points of discussions or possible discussions

An increasing number of items of SCADA (supervisory control and acquisition)
equipment are now low power and voltage as the result of advanced technology.
Because of the difficulty of providing such equipment with an
alternative/emergency source of power, where required, at low voltage from a
central source without prohibitive voltage loss, the use of UPS (uninterruptible
power source) units has increased dramatically. The batteries in the UPS units
require maintenance and also replacement after a specified lifetime. Failure of such
batteries as the result of poor maintenance or ageing may cause the loss of
essential or emergency services.

Most of the modern batteries fitted are of the valve- regulated sealed type!
requiring reduced ventilation. Where vented type” batteries replace valve-
regulated sealed types, it is to be ensured that there is adequate ventilation and
that Society’s requirements relevant to the location and installation of vented types
batteries are complied with.

During discussion it was noted that developing a listing of batteries and keeping it
on board each ship is supported, provided it is used during the subsequent class



Part B, Annex 1

surveys. This task is to ensure that the location of batteries is known and that they
are safe and maintained in a correct manner. The full text of the UR agreed by WG
was forwarded to GPG for consideration attached to the 32nd WP/EL Progress
Report.

1 A valve-regulated battery is one in which cells are closed but have an
arrangement (valve) that allows the escape of gas if the internal pressure exceeds
a predetermined value.

2 A vented battery is one in which the cells have a cover provided with an
opening through which products of electrolysis and evaporation are allowed to
escape freely from the cells to the atmosphere.

6 Attachments if any

N/A
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Technical Background (TB) document for UR E18 (Rev. 1, Dec 2014)

1 Scope and objectives

Clarify when the review of the battery schedule is to be done, i.e. during plan
approval and/or onboard survey.

2 Engineering background for technical basis and rationale

A review of members’ current practice revealed different approaches towards the
review of the battery schedule. It is the intention of Rev. 1 to clarify the
requirement.

3 Source/derivation of the proposed IACS Resolution

Members’ current practice and experience in the application.

4 Summary of Changes intended for the revised Resolution

Adding clarification that the battery schedule is to be reviewed by the Society
during plan approval or the new building survey.

5 Points of discussions or possible discussions
The proposed clarification was agreed unanimously.
6 Attachments if any

N/A
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Annex 2.1
Technical Background Document

E 19 Ambient temperaturesfor electrical equipment
(New, July 2003)  in areasother than machinery spaces.

IACS WP/EL Task 54 “Ambient temperatures for electrical equipment in areas other than
machinery spaces’

1 Obj ective and scope:
To formulate an |ACS requirements for ambient temperatures for electrical equipment in areas
other than machinery spaces

2. Sour ce of proposed requirements.
WP/EL XXII1 meeting, St.Petersburg 2001

3. Résumé:

The current ambient temperatures specified for electrical equipment is the same as that for
mechanical equipment as exemplified in UR M28, i.e. 45°C. Whilst this acceptable for electrical
equipment located in machinery spaces and on open deck there is a considerable amount of
electrical equipment, including cables, that isfitted in locations which never experience these
elevated temperatures. Examples of these areas are machinery control rooms and switchboard
rooms that are generally fitted with air conditioning units and passenger accommodation on
passenger ships, which again have air conditioning.

Along with the increased generating capacity now installed is the associated increase in the
capacity and size of the main switchboard and, for high voltage systems, the associated section-
board(s). Switchboard manufacturers advise that for a 5°C reduction in ambient temperature can
result in smaller frame sizes of circuit breakers and a reduction in the size of the
switchboard(s)/section-board(s).

Electrical systemsin passenger accommodation are now being designed using industrial
practices

except that heat producing equipment, such as fluorescent lights, are currently required to
specialy built for a45°C ambient temperature which they are very unlikely to experience.

5. Points of discussion

The current ambient temperatures specified for electrical equipment is the same as that for
mechanical equipment as exemplified in UR M 28, i.e. 45°C. Whilst this acceptable for
electrical equipment located in machinery spaces and on open deck there is a considerable
amount of electrical equipment, including cables, that is fitted in locations which never
experience these elevated temperatures. Examples of these areas are machinery control rooms
and switchboard rooms that are generaly fitted with air conditioning units and passenger
accommodation on passenger ships, which again have air conditioning.

Along with the increased generating capacity now installed is the associated increase in the
capacity and size of the main switchboard and, for high voltage systems, the associated section-
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board(s). Switchboard manufacturers advise that for a 5°C reduction in ambient temperature can
result in smaller frame sizes of circuit breakers and a reduction in the size of the switchboard(s)/
section-board(s).

Electrical systems in passenger accommodation are now being designed using industria
practices except that heat producing equipment, such as fluorescent lights, are currently required
to specially built for a 45°C ambient temperature which they are very unlikely to experience.

The full text of the UR agreed by WG was forwarded to GPG for consideration attached to the
32nd WP/EL Progress Report.



Technical Background Document

UR E19(Rev.1, August 2005)

IACS WP/EL AOB 5.8 “To modify the UR E19 “Ambient Temperatures for Electrical
Equipment in Areas other than Machinery Spaces” with regard to definition of
machinery spaces.”

Objective and scope:
To modify the UR E19 “Ambient Temperatures for Electrical Equipment in Areas
other than Machinery Spaces” with regard to definition of machinery spaces.

Source of proposed requirements.

UR E19 background.

Points of discussion

According to SOLAS, Machinery Control Rooms are categorized as Machinery
Spaces. Thus, the current UR E19 seems not to be applicable to the equipment
installed in Machinery Control Rooms because of its title; however, the “Technical
Background” of UR E19 allows such application.

Since the UR E19 and its technical background are discrepant each other the
modifications of title of the UR E19 and para.1 of UR E19 were made.

Submitted by WP/EL Chairman
31 Jan 2005



l ACS History File + TB, Part A

UR E20 “Installation of electrical and electronic
equipment in engine rooms protected by fixed water-
based local application fire-fighting systems

(FWBLAFFS)”
Part A. Revision History
Version no. Approval date Implementation date
when applicable
Rev.1 (June 2009) 22 June 2009 =
NEW (May 2004) 31 May 2004 -

¢ Rev.1 (June 2009)

See TB in Part B.

e NEW (May 2004)

See TB in Part B.
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Part B

Part B. Technical Background

List of Technical Background (TB) documents for UR E20:

Annex 1. TB for Original Resolution(May 2004)

See separate TB document in Annex 1.

Annex 2. TB for Rev.1(June 2009)

See separate TB document in Annex 2.

4V >
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Part B, Annex 1

Technical Background

UR E 20 (New, 2004)

IACS WP/EL Task 52 “Influence of fixed water-based local application fire-fighting
systems (FWBLAFFS) in engine rooms to electrical equipment”

Objective and scope:

To develop UR for the electrical safety of electrical and electronic equipment within
engine rooms, in areas protected by FWBLAFFS, and adjacent areas where water
may extend.

Source of proposed requirements.
SOLAS Ch. 1I-2/10.5.6.2

MSC Circ. 913

MSC Circ. 1082

Points of discussion

Increasingly, water-based fire-fighting systems are being used in engine rooms,
control rooms and other spaces, as well as for local application, which when
activated may have an extremely destructive effect on electrical equipment.

In this context an essential requirements contained in IMO document MSC Circ. 913,
clause 3.2, should be noted: “The activation of the fire-fighting systems should not
result in loss of electrical power or reduction of the maneuverability of the ship”.

WG considered the possibility of damage to some electrical equipment due to the
operation of FWBLAFFS. The potential for damage depends upon a number of
factors, which include:

1. Various types of available FWBLAFFS and their potential effects on electrical
equipment within their vicinity.

2. Requirements for the installation of FWBLAFFS in machinery spaces in
respect to adjacent electrical equipment.

3. Degree of ingress protection for electrical equipment in these areas with
regard to the type of FWBLAFFS used. (e.g. low and/or high pressure
systems etc.)

4. Voltage at which the equipment operates (low voltage vs. high voltage
systems).

5. Location of the electrical equipment and enclosure inlets relative to the water
mist nozzles.

6. Mist droplet size and droplet density (which can vary substantially from
manufacturer to manufacturer depending upon their particular nozzle design).

Each of the above items directly impact the potential for damage to electrical
equipment, and it would therefore appear that all such items must be adequately
quantified before establishing any reasonable conclusions regarding the potential
damage to electrical equipment. Beyond the potential damage to electrical
equipment, it would appear that the potential danger of shock would also be of
significant concern.

During the XXV WP/EL Meeting it was decided to make some definitions concerning
with areas protected by FWBLAFFS where electrical equipment are installed.

Taking into account the aforesaid WP/EL developed this Unified Requirement, which
was agreed by WG and forwarded to GPG for consideration attached to the 33"
WP/EL Progress Report.


IACSUser
Typewritten Text

IACSUser
Typewritten Text
Part B, Annex 1


Part B, Annex 2

Technical Background

UR E20, Rev.1 (June 2009)

Machinery Panel Task PM5403 ““Develop an alternative text for the Interpretation to
Paragraph 3.2 in MSC/Circ. 1082 and review the need for the 1P44 requirement in UR E20”

1. Clause 3.2 of the Annex to the MSC/Circ. 913 “Guidelines for the Approval of Fixed Water Based

Local Application Fire-Fighting Systems for Use in Category-A Machinery Spaces” reads as follows.
“The activation of the fire-fighting systems should not result in the loss of electrical power or
the reduction of maneuverability of the ship.”

2. MSC/Circ.1082 gives an interpretation for the paragraph 3.2 of the MSC/Circ. 913 as follows.
“The activation of the system should not require engine shutdown, closing fuel oil tank
outlet valves, evacuation of personnel and sealing of the space. Any of these actions
would lead to loss of electrical power or reduction of maneuverability. Paragraph 3.2 is
not intended to place requirements on electrical equipment.”

3. While noting the above interpretation, the Machinery Panel concluded that the classification
requirements of URE20 are necessary and appropriate to address the safety of ships and personnel in
the event of FWBLAFFS activation.

4. Based on service experience since the introduction of SOLAS Ch 11-2/C, Reg.10.5.6 and cases
where the appropriateness of the UR E20 requirement for electrical and electronic equipment
enclosures in protected or adjacent areas exposed to direct spray to have a degree of protection of at
least 1P44 has been challenged, Rev. 1 introduces the possibility of evidence of suitability for lower
degrees of protection to be submitted for consideration by the Society.

5. This may involve adequate testing or submission of satisfactory test evidence and/or analysis that is
relevant to the particular installation of FWBLAFFS (including nozzle type), equipment and
machinery that is found on board a given ship. The use of enclosures with a lower degree of protection
than IP 44 will be subject to the approval of the Society in each case.

6. Updating of the requirements of IEC 60092-201, Electrical installations in ships — System design —
General, Section 7: Degree of protection will be considered when issued to assess whether there is any
impact on UR E20.

Submitted by Machinery Panel Chairman
27 May 2009

Permanent Secretariat note (June 2009):
Rev.1 of UR E20 was approved by GPG on 22 June 2009 (ref. 6014 _IGi).
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TACS History File + TB Part A

UR E21 “"Requirements for uninterruptible power
(UPS) units”

Summary

In Rev.2 of this Resolution, the requirements for UPS are extended to other cases
than alternative and transitional power, recognizing widely used practice and
existing usage that UPS is often utilized for continuous and uninterruptible
services in the application of essential services like DP control system, AMS, BMS,
etc.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.2 (Feb 2024) 23 February 2024 1 July 2025

Corr.1 (June 2022) 25 June 2022 -

Rev.1 (Feb 2021) 12 February 2021 1 July 2022

New (Aug 2005) August 2005 -

e Rev.2 (Feb 2024)
1 Origin for Change:

M Suggestion by IACS Member
2 Main Reason for Change:
It was found that the requirements in UR E21 are now limited to alternative and/or
transitional power to emergency services as defined in SOLAS 1I-1/42 and SOLAS II-
1/43, although it is well recognized that UPS has been and will be commonly used as
a means of continuous and uninterruptible power supply to essential services such as

UPS for DP control system, AMS and BMS, etc.

It was also observed that the requirements in UR E21 were already reflected in the
Rules of certain member Societies.

In order to resolve above findings, it is suggested to extend the applicability of UR
E21 to other cases than alternative and transitional power, dividing the application
whether mandatory or voluntary, specifying more in detail the requirement for
location and service duration, also reflecting the latest edition of IEC standards.

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None
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4 History of Decisions Made:

The suggestion was discussed in 37t MP Meeting, and the majority shared the
necessity and agreed to continue discussions in succeeding rounds of correspondence.
The draft Rev.2 was presented to SuP before finalization. The SuP comments and MP
responses were recorded for future reference.

5 Other Resolutions Changes:

None

6 Any hinderance to MASS, including any other new technologies:

None

7 Dates:

Original Proposal : 02 February 2023 (Ref: PM20906tRIc)
Panel Approval : 12 January 2024 (Ref: PM20906tIMj)
GPG Approval : 23 February 2024 (Ref: 24012_1IGb)

e Corr.1 (June 2022)
1 Origin for Change:

M Suggestion by IACS Member
2 Main Reason for Change:

To delete or replace the term “cable”, which is not related to the content of this UR,
in Notes 1 and 3.

To take this opportunity, references to IMO instruments have been slightly modified,
taking into account the latest Format according to IACS Procedures Volume 1
(Rev.16).

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None
4 History of Decisions Made:

Corr.1 of Rev.1 of UR E21 was discussed by correspondence and reached a unanimous
agreement of Machinery Panel Members.

5 Other Resolutions Changes:

None
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6 Any hinderance to MASS, including any other new technologies:

None

7 Dates:

Original Proposal : 15 July 2021 (Ref: PM20906mIMa)
Panel Approval : 03 June 2022 (Ref: PM20906mIMf)
GPG Approval : 25 June 2022 (Ref: 20206cIGh)

e Rev.1 (Feb 2021)
1 Origin of Change:

4} Other (Update to comply with the required format when industry
standards are referred to)

2 Main Reason for Change:

There was a need to update this UR to comply with the following format when industry
standards are referred to:

[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: API Spec 2F, 6th Edition, 1997; ISO 4624, 2002), where
[version/revision, if applicable] and/or [year of publication] are decided by IACS
and are not necessarily to be the current/latest version.

To take this opportunity, references to IMO instruments have been specified in the
following format based upon confirmation of amendments up to the latest one:

regulation/paragraph x.x.x of SOLAS Chapter X/MARPOL Annex X/the XXX Code, as
amended by IMO resolutions up to MSC.xx(xx)/MEPC.xx(xx)

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None

4 History of Decisions Made:

None

5 Other Resolutions Changes:

None

6 Any hinderance to MASS, including any other new technologies:

None
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7 Dates:

Original Proposal : 28 October 2019 (Ref: PM18939_1IMd)
Panel Approval : 09 November 2020 (Ref: PM20906_IMf)
GPG Approval : 12 February 2021 (Ref: 20206cIGb)

e New (Aug 2005)

No history file available

>k >k >k >k >k >k %k
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Part B. Technical Background

List of Technical Background (TB) documents for UR E21:

Annex 1. TB for New (Aug 2005)

See separate TB document in Annex 1.

Annex 2. TB for Rev.1 (Feb 2021)

See separate TB document in Annex 2.

Annex 3. TB for Rev.2 (Feb 2024)

See separate TB document in Annex 3.

Note: There is no separate Technical Background (TB) document available for
Corr.1 (June 2022).
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Technical Background Document
UR E21 (New, August 2005)
IACS WP/EL Task 53

Unified requirements for the use of Uninterruptible Power Supply (UPS) units as
alternative and/or transitional sources of electrical power in lieu of centralized
arrangements.

Objective and scope:

To formulate an IACS requirement for the acceptance of the use of uninterruptible Power
Supply (UPS) units as alternative and/or transitional sources of electrical power in lieu of
centralized arrangements.

Source of proposed requirements.
SOLAS Ch. lI-1/42 and 43

SOLAS Ch. Il-1/42.2.3 or 43.2.4.
IEC 62040

Points of discussion

A increasing number of items of SCADA equipment and alike, are now low power and
voltage as the result of advanced technology. Because of the difficulty of providing such
equipment with an alternative/emergency source of power, where required, at low
voltage from a central source without prohibitive voltage loss and because of the
convenience and design advantages of using a UPS unit, the use UPS units has
increased dramatically.

UPS units are also now being proposed, fitted and being accepted as an alternative to
supplying emergency electrical equipment from the transitional source of electrical
power as required by SOLAS. Whilst such arrangements do not meet the wording of
SOLAS they meet and in some cases exceed the intent.

The purpose of the UR is to clarify the acceptable arrangements and to propose to IMO
amendments considered necessary to the applicable SOLAS requirements

During the XXVI WP/EL Meeting it was decided to make some definitions concerning
with UPS type and also:

To specify a minimum UPS capacity subjected to survey
To specify a battery charger capacity
To place the definitions given in the footnote up into beginning of the document

Taking into account the aforesaid WP/EL developed this Unified Requirement, which
was agreed by WG and forwarded to GPG for consideration attached to the 34™ WP/EL
Progress Report.

Submitted by WP/EL Chair
31/01/2005



Part B, Annex 2

Technical Background (TB) document for UR E21 (Rev.1 Feb 2021)

1. Scope and objectives

UR E21 (Original version) does not reflect the agreed format for referencing the IEC
standards. Rev.1 has been developed to comply with the agreed format.

2. Engineering background for technical basis and rationale
A) Format for references to Industry standards
Format:

[Standard Designation], [version/revision, if applicable], [year of publication]
(examples: API Spec 2F, 6th Edition, 1997, ISO 4624, 2002), where

[version/revision, if applicable] and/or [year of publication] are decided by IACS and

are not necessarily to be the current/latest version.

B) Format for references to IMO instruments (where the number of amendments
is large)

Format:

regulation/paragraph x.x.x of SOLAS Chapter X/MARPOL Annex X/the XXX Code, as

amended by IMO resolutions up to MSC.xx(xx)/MEPC.xx(xx)
3. Source/derivation of the proposed IACS Resolution
N/A
4. Summary of Changes intended for the revised Resolution

UR E21 has been updated to specify the revision/version of the IEC standards as
follows:

IEC standards Replaced by

IEC 62040:1999 IEC 62040-3:2011

IEC 62040 IEC 62040-3:2011 (for definition)
IEC 62040 IEC 62040 1IEC 62040-1:2017, IEC

62040-2:2016, IEC 62040-3:2011,
IEC 62040-4:2013 and/or IEC
62040-5-3:2016, as applicable (for
requirements)

5. Points of discussions or possible discussions
None

6. Attachments if any

None



Part B Annex 3

Technical Background (TB) document for UR E21 (Rev.2 Feb. 2024)

1. Scope and objectives

This revision revisits the application of UPS in services (mandatory or voluntary) and
addresses the location and duration requirements depending on the services (e.g.
emergency services, essential services) in consideration with the base standards (IEC
62040 series)

2. Engineering background for technical basis and rationale

The requirements for UPS need to be extended to other cases than alternative and
transitional power for emergency services, taking into account that UPS has been
widely used for continuous and uninterruptible services in the application of essential
services like DP control system, AMS, BMS, etc.

2a. Specification of the data utilised in the development/revision of the
proposed IACS Resolution, if any

N/A.
3. Source/derivation of the proposed IACS Resolution

SOLAS 11-1/42 and SOLAS 11-1/43,
FSS Code Chapter 9, 2.2.2 to 2.2.4,
MSC.1/Circ.1580, 3.4.1.8,

IACS UI SC134,

IEC 62040 series.

4. Summary of Changes intended for the revised Resolution:

A. The subject of UR E21: now that the requirements will also be applicable to
other cases than emergency services, the phrase “as alternative and/or
transitional power” has been deleted in wary of confusion or conflict.

B. Scope/Application: the wording “"Scope” is rephrased as “Application”, in
consideration of revision on applicability whether mandatory (1.1 strict
application) or voluntary (1.2 case by case application at the discretion of
Society). Essential services as per Ul SC134 and FSS Code Ch. 9, 2.2.2t0 2.2.4
are added.

C. Definitions: UPS definition and topologies, with supportive figures and
associated terminologies, are updated in view of the latest IEC 62040-3.

D. External bypass: requirements for external bypass are revisited and clarified.

5. Points of discussions or possible discussions

In the last item of para. 3.5 of UR E21 rev.2, “any other fault and abnormal conditions
of the UPS unit” should indicates para. 4.2 of IEC 62040-1:2017.



However, para. 4.2 of IEC 62040-1:2017 refers to the withdrawn IEC62477-1:2012
which is a standard for power electric converters. In the light of above, it is understood
that this requirement should be applied on a case-by-case basis, and it is agreed to
add “as applicable” at the end of the requirement.

The duration of UPS performance is briefly mentioned in para. 5.1 which is only
applicable to emergency services, and thus it was suggested to give guidance in the
UR for other services. This suggestion got the simple majority support but did not
achieve qualified majority. For the reference of readers, the proposed guidance is
given here.

5.1 The output power is to be maintained for the duration required for the connected
equipment and in consideration of paragraph 1, as follows, for instance but not limited
to:

.1 alternative power UPS: for a period of 36h or 18h as stated in SOLAS II-1/42
or SOLAS II-1/43,

.2 transitional power UPS: for half an hour (30minutes) as stated in SOLAS II-
1/42 or SOLAS II-1/43,

.3 supplemental power UPS: for minimum 30minutes as stated in FSS Code
Chapter 9, 2.2.4,

.4 DP control system UPS: for minimum 30minutes as stated in MSC.1/Circ.1580,
paragraph 3.4.1.8, and

.5 essential services UPS: for minimum 30minutes when used for essential
services as defined in IACS UI SC134.

The SuP comments on Testing requirement of 6.2 was discussed among MP. While
there was suggestion to further revise the testing requirement, but it was
acknowledged that the comments are not included in the scope of this revision and it is
impractical to thoroughly investigate the testing requirement and improve at this
stage.

There was another comment from SuP on application of the UR whether mandatory or
voluntary, and it was confirmed that voluntary means at the discretion of the Society,
i.e. 1.1 is mandatory and 1.2 is up to the decision of each Society.

The SuP comments and MP responses are recorded as follow for future reference and
possible update at the next revision process.

Item 4 Survey Panel members comments
4.1 SuP XXX comment
4.1.1 Section 3.5. Section is header is Design / Construction. Lends the reader to

infer that the testing is only at the manufacturer. Consider clarifying if testing
is also necessary at the initial and annual machinery surveys on only
manufacture.

MP1 For the design and construction part, the wording is existing; in 3.5 the
expression “normally attended location” has been replaced by the expression




“continuously manned station(s)”. MP1 understands that part 3 relates to
tests at the manufacturer, while the requirements of 3.5 can be verified during
the initial survey

MP2 The proposed comments are acceptable to MP2

MP3 It's suggested to make it clear that functional tests will be carried out at
preliminary inspection and annual survey, and other required tests are all
product tests performed in the workshop or factory

MP4 MP4 is of the view that Section 3.5.(header is Design / Construction) is related
to design requirement and not directly related to testing at the manufacturer

MP5 MP5 does not understand the comment as section 3.5 is not related to testing

MP6 MP6 can accept all three comments made.

MP7 MP7 has no objection to the SuP ABS comments.

MPS8 MP8 understands that it is basically required for testing at the manufacturer,
but as it is also part of “6. Testing and survey” (first bullet of paragraph 6.2 is
updated as “functionality, including operation of alarms in paragraph 3.5”)
and thus it is to be verified after installation on board.

Proposed The comment is beyond the scope of this revision work and impractical to

Action complete at the very final stage. Section 3.5 will be retained as is.

4.1.2 Section 6.1 Section is a bit ambiguous, suggest additional clarity as to
surveyed at “manufacturing and testing”. Unclear which testing (manufacture
only, initial onboard, annually).

MP1 MP1 suggests the following addition in underlined font: 6.1 UPS units of 50
kVA and over are to be surveyed by the Society during manufacturing and
testing, in accordance with 6.2.

MP2 The proposed comments are acceptable to MP2

MP3 It's suggested to make it clear that functional tests will be carried out at
preliminary inspection and annual survey, and other required tests are all
product tests performed in the workshop or factory

MP4 MP4 share comment

MP5 MP5 agrees with the SuP comment

MP6 MP6 can accept all three comments made.

MP7 MP7 has no objection to the SuP comments.

MPS8 MP8 understands that it is the requirement for witness of surveyor, i.e. in case
of UPS of 50kVA and over, it is to be witnessed by the Surveyor.

Proposed The comment is beyond the scope of this revision work and impractical to

Action complete at the very final stage. 6.1 will be updated as suggested by MP1.

4.1.3 Section 6.2 Suggest that standards / criteria are noted for surveyors to apply
during testing.

Temperature rise (what is acceptable criteria)
Ventilation (appropriate flow based on KVA?)
Batter Capacity, not clear if this is discharging rate, etc..
MP1 With regard to temperature rise, MP1 notes that IEC 62040-1 refers to the

temperature rise tests of IEC 62477-1, which in 5.2.3.10 for type tests reads:
The test is intended to ensure that parts and accessible surfaces of the PECS
(power electronic converter systems) do not exceed the temperature limits
specified in 4.6.4 and the component manufacturer’s temperature limits of
safety-relevant parts.

With regard to battery and ventilation rate, MP1 understands that section
5.4.2 “Battery” of IEC 62040-3 applies, which states in 5.4.2.1 reads A battery




intended to serve as an energy storage device for a UPS complying with this
document shall comply with the IEC 62040-1 requirements for location,
ventilation, marking and protection of a battery (Annex CC of IEC 62040-1
contains guidance similar to that one of UR E18). In this regard MP1
understands that temperature rise type test and battery/ventilation may relate
to design and construction and not to testing.

MP2 The proposed comments are acceptable to MP2

MP3 It's suggested to make it clear that functional tests will be carried out at
preliminary inspection and annual survey, and other required tests are all
product tests performed in the workshop or factory

MP4 MP4 share comment

MP5 MP5 agrees with the SuP comment and would suggest referring to relevant
tests in IEC 62040-3. It may in this respect be necessary to reconsider the
required tests

MP6 MP6 can accept all three comments made.

MP7 The SuP commented on the test items on 6.2 of draft UR E21. In this regard,
MP7 suggests deleting all items that can be changeable depending on design
and arrangement excluding the first item «Functionality, (...) in paragraph 3.5».
MP7 has no objection to the other SuP comments on 6.3 of draft UR E21.

MPS8 MP8 wishes to remind that the said items (temperature rise, ventilation rate,
battery capacity) are not the scope of this revision, and it is understood that
each Society has applied this requirement at its own right so far.

Proposed Please note that the said items (temperature rise, ventilation rate, battery

Action capacity) are not the scope of this revision, and it is understood that each
Society has applied this requirement at its own right so far. Also it is
impractical to thoroughly review the testing requirement and revise at this
stage. 6.2 will be retained as is and HF&TB be updated describing the
comment and discussion.

4.2 SuP XXX comment See attached file Att.3

MP1 In light of the above, MP1 agrees with the SUP member comment for removal
of the three items under testing. The last two suggestions for the addition of
tests are not considered necessary at this stage.

MP2 MP2 prefers the current wording of the UR.

MP3 it's suggested to identify type approval tests and factory acceptance tests
following the way as in Table 1 of URE13

MP4 MP4 share comments

MP5 MP5 agrees in general with the SUP comments and would suggest a review of
the tests for alignment with, or reference to, the tests in IEC 62040-3, which
also specifies whether the tests are type tests or routine tests.

MP6 MP6 does not accept the comments made within Att.3 and suggests that the
UR remains as worded.

MP7 The SuP commented on the testitems on 6.2 of draft UR E21. In this regard,
MP7 suggests deleting all items that can be changeable depending on design
and arrangement excluding the first item «Functionality, (...) in paragraph 3.5».
MP7 has no objection to the other SuP comments on 6.3 of draft UR E21.

MP8 MP8 wishes to remind that the LR comments are not the scope of this

revision, and it is understood that each Society has applied this requirement
at its own right so far.

Proposed

See PAfor4.1.3




Action

4.3 SuP XXX comment

4.3.1 It is our opinion that the title should not be amended as proposed; the UPS
remains an alternative and or transitional source of power and the system to
which the UPS is applied are expected to return to be feeded by the main or
the emergency souce of power. In case the new paragraph 1.1.3 of UR E21
applies then the definition of Uninterruptible Power System (UPS) should not
consider the failuire of the of the AC input power.

MP1 SuP member comment is not very clear to us. In this regard we can accept the
revised title.

MP2 The proposed comment is not acceptable to MP2

MP3 MP3 does not agree to the comment, because UPS in this UR is an emergency
source of power not a transitional one

MP4 MP4 does not share SuP comment

MP5 MP5 does not agree with the SUP comment. The terms “alternative” and
“transitional” are used in relation to power supply requirements for
emergency services in SOLAS regulations 42 and 43 and are not
representative for power supplies to essential services required during a main
power blackout condition.

MP6 MP6 does not accept comment made.

MP7 MP7 prefers the updated title.

MP8 MP8 does not share the SuP member opinion.

Proposed The comment does not achieve support. Title is retained.

Action

4.3.2 Itis not clear the intention expressed under paragraph 2 of the HF “Main
Reason for Change” that reads inter alia:

...Omissis....dividing the application whether mandatory or
voluntary.... Omissis
Being an UR, it should be mandatory and voluntary application should be left
to the policy of each individual Class Society as specified in UR E21 paragraph
1.2.; the latter could be deleted.

MP1 MP1 feels that the expression can be retained, however if the word “voluntary”
creates confusion, then “optional” can be a replacement, while the
expression “dividing the application whether” can be deleted together with
the expression “strict application”.

MP2 The proposed comment is acceptable to MP2

MP3 MP3 agrees to the comment, and further suggests to delete Paragraph 1.2 of
UR E21

MP4 MP4 share SuP comment

MP5 MP5 agrees with the SuP comment.

MP6 MP6 can accept the comment made.

MP7 MP7 agrees to the SuP comment for HF. And if accepted, part 1 of TB file will
be updated too.

MP8 MP8 understands that each member can exercise its own discretion for
voluntary items only which is already said in paragraph 1.2.

Proposed Please note that UPS has been widely used for other services than 1.1 and

Action each member can exercise its own discretion for voluntary items. HF&TB is

updated as per MP7 pointed out and 1.2 will be retained as is.




As to the location of UPS units for other services than emergency supply, there was a
proposal to further elaborate paragraph 4.1, such as “"The UPS unit for other services
may be installed near to the load equipment”, “Location of UPS unit for other services
is at the discretion of the Society”, “The UPS unit for other services may be installed
near to the load equipment, or in other locations at the discretion of the Society”, but
did not achieve the majority support.

Paragraph 1.1.4 was rephrased at the final moment. The intent of the paragraph is to
describe the supplemental power supply which prevents momentary loss of power and
permits the continued operation and is capable of operating all connected visual and
audible fire alarm for a period of 30 minutes as required by FSS Code Chapter 9, 2.2.2
to 2.2.4.

6. Attachments if any

None.



TACS History File + TB Part A

UR E22 “"Computer-based systems”

Summary

This UR provides requirements for Computer-based Systems. This revision is
intended to improve and clarify the requirements for computer-based system during
design, construction, commissioning and maintenance, including better clarification
of the system integrator. Objective of this revision is to ensure that UR E22 provides
a minimum set of requirements to suppliers and system integrators of software-
based automation that ensures that both individual systems and the total integrated
functionality is of high quality and safe for use.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.3 (June 2023) 13 June 2023 1 July 2024

Rev.2 (June 2016) 10 June 2016 1 July 2017

Rev.1 (Sept 2010) 02 Sept 2010 1 Jan 2012

Corr.1 (Oct 2007) 05 Oct 2007 -

New (Dec 2006) 17 Dec 2006 1 Jan 2008

e Rev.3 (June 2023)
1 Origin for Change:

Other (Specify: A general desire to update E22 to bring it in line with the current
technologies and methods for development of computer-based systems. Concerns
related to the role of the system integrator)

2 Main Reason for Change:

During the evaluation at the panel meeting (April 1%, 2020) of the current UR E22 in
general, and with specific focus on DNV reservation to the current UR, all societies
agreed that at an update of the UR is necessary.

a. Focus on the activities required for development, installation
and updates of cyber physical systems and clarify the
requirements from this holistic view.

b. Clarify the role division between the systems integrator and
the supplier of the individual system.

c. Consider best practices from other industries than the
maritime industry and put emphasis on the different
verification methods/steps (including use of simulators)

d. Change management for the system (hardware, software and
parameters)

e. Survey requirements
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3 List of non-IACS Member Classification Societies contributing through
the TC Forum and/or participating in IACS Working Group:

IACS Joint working group members that contributed with review comments:
4 History of Decisions Made:

Forms A and 1 agreed by GPG under 20063alGp dated 05 May 2023.

5 Other Resolutions Changes:

- IACS UR E26 Cyber resilience of ships
- IACS UR E27 Cyber resilience of on-board systems and equipment

These two URs where development in parallel with the update to version 3, and they
are referenced from E22 as normative standards.

6 Any hinderance to MASS, including any other new technologies:

None.

7 Dates:

Original Proposal: 14 June 2021 (Made by: Cyber Systems Panel)
Panel Approval: 22 May 2023 (Ref: PC20005_ICze)

GPG Approval: 13 June 2023 (Ref: 20063alGr)

e Rev.2 (June 2016)
1 Origin for Change:

Other (Specify: Concerns related to the increasing complexity and fragmentation
of on-board systems and man-machine interfaces were raised by Industry)

2 Main Reason for Change:

IACS council C69, Action Plan Item K-18 and EG/COSDI (Complex On-board Systems
with Dependability Issues) propose the creation of a project team in order to modify
IACS Unified requirement E22 focusing on:

a. dedicated software dependent systems installed onboard ships like
Power Management Systems, Steering Control, Safety systems

b. service systems installed onboard specific ship types like dynamic
positioning systems, lifting appliances

c. minimum elements to be taken into account in risk analysis including
software items during the whole life cycle of system. This analysis
should also take into account security aspect involved in use of
software and data links

d. tests undertaken on software dependent systems during life cycle and
intervention of different actors including Class Societies

e. list of reference documents and standards likely to be selected for these
activities
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3 List of non-IACS Member Classification Societies contributing through
the TC Forum and/or participating in IACS Working Group:

None.
4 History of Decisions Made:
Forms A and 1 agreed by GPG under 14119 _1Gs dated 26 February 2015.
5 Other Resolutions Changes:
None.
6 Dates:
Original Proposal: 9 February 2015 Made by Machinery Panel Panel
Approval: 14 April 2015 (Ref: PM14917b)
GPG Approval: 10 June 2016 (Ref: 14119_1IGw)
e Rev.1 (Sept 2010)
1 Origin of Change:
Suggestion by an IACS member
2 Main Reason for Change:
Suppliers are proposing wireless communication links in safety related class
installations, including that for propulsion and steering arrangements. There is a
need to address the possible development of requirements for short range wireless

communications, for example using Bluetooth, and IEEE 802.11 (WiFi) protocols.

3 List of non-IACS Member classification societies contributing through
the TC Forum and/or participating in IACS Working Group:

None.

4 History of Decisions Made:

The project team attempted to follow a holistic approach to the development of
requirements by conducting a safety assessment of potential wireless technologies
used in classed safety related application.

Relevant best practices applied by Member Societies and related industries and
existing standards were considered. A variety of industry stakeholders were

consulted to provide feedback that was acted upon.

UR E22 defines system categories for programmable electronic systems that have
been used to differentiate wireless technology in different applications.
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5 Other Resolutions Changes:
UR E10 (Rev.5 Dec 2006) "Test Specification for Type Approval" is under revision.
This revision will introduce additional requirements for the assessment of:
a. Electromagnetic field for equipment within the transmission
range of the wireless data communication devices.
b. Radiated Emission of wireless data communication devices above
1GHz.
6 Dates:
Original Proposal: October 2008 Made by the Machinery Panel
Panel Approval: June 2010
GPG Approval: 02 September 2010 (Ref: 8672_IGe)
e Corr.1 (Oct 2007)

Standard footnote for the explanation of the "contracted for construction" date
added. (ref. 7546a)

No TB document available.
e New (Dec 2006)

Task No.31 of WP/EL.

See TB in Part B.
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Part B

Part B. Technical Background

List of Technical Background (TB) documents for UR E22:

Annex 1 TB for New (Dec 2006)

See separate TB document in Annex 1.
Annex 2 TB for Rev.1 (Sept 2010)

See separate TB document in Annex 2.
Annex 3 TB for Rev.2 (June 2016)

See separate TB document in Annex 3.
Annex 4 TB for Rev.3 (June 2023)

See separate TB document in Annex 4.

Note: There is no separate Technical Background (TB) document available for
Corr.1 (Oct2007).

Page 5 of 5



Part B, Annex 1

UR E22 UNIFIED RQUIREMENTS FOR THE ON BOARD USE AND
APPLICATION OF PROGRAMMABLE ELECTRONIC SYSTEMS

Technical Background

1. Scope and objectives

UR E22 complements the existing UR E10 for hardware test standards with
requirements for software. Reliable operation of programmable electronic
systems and consequently of the systems functionality and safety requires
suitable software. The new requirements for the assessment of software relate to
quality assurance, testing at module and system level, and to integration and
failure simulation.

UR E22 relates to the "GUIDELINES FOR THE ONBOARD APPLICATION AND USE
OF COMPUTERS" as prepared by IACS and the NMD at the request of IMO. At the
39th session of the Sub-Committee on Ship Design and Equipment Norway and
IACS were invited to prepare "GUIDELINES FOR THE ONBOARD APPLICATION
AND USE OF COMPUTERS". The IACS/NMD proposal was adopted as a MSC/Circ.
891 dated 21.12.1998. These Guidelines have been developed to provide

an international standard for design, approval and testing of such systems and
are additional to the regulation of the SOLAS Convention.

2. Source/ derivation of requirements

Related international standard: IEC 60092-504



Part B, Annex 2

Technical Background for UR E22 (Rev.1, Sept. 2010)
1. Scope and objectives

To consider the suitability of wireless technologies in Classed installations and
to introduce suitable Unified Requirements that support an effective unified
approach to the assessment of wireless technologies where permitted by
Member Societies.

e To assess where wireless technologies are suitable for use in
classed installations.

e To development a Unified Requirement that will allow a unified
assessment approach to the use of wireless technology onboard
ships that:

o If necessary, states clearly any restriction of use for safety

related applications with reasoning for restriction;

covers both performance, testing and assessment requirements;
addresses relevant hazards to contribute to overall safety;

reflects current technologies and best practice;

allows for application to future technology by considering the

services affected; and

o ensures consistency with UR E10, Test Specification for Type Approval.

O O O O

2. Engineering background for technical basis and rationale

There is a need to address the possible development of requirements for short
range wireless communications typically using Bluetooth, and IEEE 802.11 (WiFi)
protocols. This is becoming an issue as suppliers are providing such
communication links as part of their products in classed installations.

3. Source/derivation of the proposed IACS Resolution
Developed by IACS Project Team.
4. Summary of Changes intended for the revised Resolution:

The following section of UR E22 has been updated to give consideration of wireless
technologies.

Section 2. Requirements applicable to programmable electronic systems
Section 3. Documents to be submitted

Section 4. Tests and Evidence

Appendix 1, Section 7.  On-board tests

The following text has either been changed or added.

Rationale for new 2.1.2:

To provide for consideration of alternative design arrangements, potentially
including the use of wireless data communications links, in safety critical
applications which do not conventionally comply with the requirements of UR
E22.



Rationale for new 2.3.6:

To make clear that data link communications are to be arranged to cause
systems to 'fail to safe' upon loss of data communications.

Rationale for new 2.3.7:

To make clear that data link communications capacity should avoid the possible
effects of data link congestion and provide adequate data transmission times as
required by the application. This requirement aligns with IEC 60092-504, sub-
Clause 10.6.3.

Rationale for new Subsection 2.4 Additional requirements for wireless data
links: Additional requirements governing the use of wireless data links in
applications covered by Classification are grouped together to assist users.

Rationale for new 2.4.1:

Through application of a holistic approach to the development of requirements,
and use of the existing UR E22 categorising of programmable electronic systems
based on the application, it was observed that:

e the likelihood of failure of a category III system leading to an accident
with catastrophic severity needs to be minimised. As such, the use of
unconventional technology for such applications will only be permitted
exceptionally in cases where evidence can be presented that demonstrates
acceptable system performance to the satisfaction of the Society;

) failure of a category II system may lead to accidents and Classification
requirements are to be provided to assist in reducing the likelihood of
failure as a consequence of design, construction or installation;

) the failure of category I systems may be tolerated by mitigation other
than classification requirements. The requirements may optionally be
used for category 1 systems.

Rationale for new 2.4.2:

Recognising that wireless technology may be subject to denial of service, either
intentionally or unintentionally, an alternative means of control for essential
services independent of a wireless data communication link is to be provided so
that systems are designed and arranged such that essential services provision is
not dependant on a wireless data communication link.

Rationale for new 2.4.3:

Requirements are introduced to address attributes considered to be specifically
required for wireless data communication links in Category II system
applications. It is considered appropriate to apply proven internationally
recognised protocols to achieve compliance under most circumstances and it is
recognised that application of alternative protocols will likely necessitate closer
scrutiny of evidence provided to the Society to verify compliance.

Rationale for new 2.4.3(a):
Data integrity is considered essential for the reliability of Category II system
applications.



Rationale for new 2.4.3(b):

To address security, systems designs are to be defined and limited in terms of
the-------- total planned devices (including planned devices that are not always
present and/or connected, e.g. planned arrangements for manufacturer
representative access). Device authentication is to be utilised to prevent
connection of devices that that are not part of the system design.

Rationale for new 2.4.3(c) and (d):
Measures considered necessary to address security.

Rationale for new 2.4.4:

It is recognised that frequency spectrum usage and power levels should be
restricted to that permitted internationally and, where such exist, the
requirements of the Flag State to ensure the wireless data communication link
operation will be allowed.

The note recognises that the actual operation and control of systems and the
areas visited globally by a ship are not addressed by Classification, noting that
different local restrictions globally could potentially prove difficult for ship
operators in practice in cases. In such cases, ship operators are responsible for
assessment in advance so that safe system operation is achieved, noting the
requirements of 2.4.2.

Rationale for new 3.4:
Provision of evidence of compliance with UR E22 for systems incorporating
wireless data communication.

Rationale for new Table III entry:
On board testing under operational conditions to demonstrate system operation
as planned is considered necessary to verify compliance and safe operation.

Rationale for new Appendix I, 7.3:

Specification of testing to be conducted. This includes the need to consider
different expected operating conditions onboard. It should be recognised that
testing may need to be conducted to demonstrate that systems coexist without
mutual interference under expected operating conditions

5. Points of discussions or possible discussions

Short-range wireless data communication technologies for systems covered by
Classification are not yet considered to have a significant record of service
experience for reference.

Specifying of 'wired' back-ups for wireless data communication links is not
considered a pragmatic option.

Wireless technology should be as safe as a 'wired' equivalent so far as is
reasonable and practicable.

The introduction of wireless technology to applications covered by Classification
introduces a number of concerns including the possibility of unauthorised access
and manipulation of systems and 'jamming' as a deliberate act or as a



consequence of EM interference

Category III applications dependant on wireless data communication to operate
should only be considered at this time if a body of evidence demonstrating
acceptable performance to the satisfaction of the Society is prepared. This may
exclude the use of wireless technology in an application due to cost and
availability of technology.

Some countries and locations (e.g. ports) have different restrictions from those
internationally agreed on frequency spectrum usage and transmission power
levels. Some states may also enforce legislation related to accessibility of
transmitted data for state security purposes. Ship operators should consider and
adapt to these effects.

Classification approval will be based upon the whole system, including wireless
technology, operating as presented.

It is recognised that the use of wireless systems in non-classed and category I
systems may cause interference with other classed systems, immunity
requirements have been introduced accordingly.

Mitigation of Safety, health and environmental risks is provided for with the use of
internationally accepted power levels and frequencies.

6. Attachments if any

None.



Part B, Annex 3

Technical Background (TB) document for UR E22 (Rev.2 June 2016)

1. Scope and objectives

Updating of UR E22 focused on introducing top down analysis of systems including
programmable code and life cycle approach of these systems.
Several work items were considered in order to prepare drafting of modified UR E22:

Work Item 1: Scope of requirement

- definition of dedicated software dependent systems installed onboard ships
which would need to be covered by mandatory requirements (like Power
Management Systems, Steering Control, Safety systems.).

- definition of service systems installed onboard specific types of ships
which would need to be covered by additional requirements (like dynamic
positioning systems, lifting appliances.).

Work Item 2: Risk analysis minimum requirements

Definition of minimum elements to be taken into account in risk analysis including
software items during the whole life cycle of system, including security aspect
involved in use of software and data links.

Work Item 3: Testing requirements

Definition of minimum tests that shall be undertaken on software dependent
systems during life cycle and intervention of different actors including Class
Societies.

Work item 4: External references list

Definition of a list of external references that can be used for such activities.

2. Engineering background for technical basis and rationale

Taking into account life cycle approach at the level of a system as described in
various dedicated standards commonly used (as IEC 61508 "Functional safety of
electrical/electronic/programmable electronic safety-related systems", IEC/ISO
31010 "Risk Management - Risk assessments techniques") in specification,
design and verification of programmable systems seemed necessary in order to
promote a global approach based on a risk analysis of programmable systems.

3. Source/derivation of the proposed IACS Resolution

IEC 61508: Functional safety of electrical/electronic/programmable
electronic safety-related systems

- ISO/IEC 12207: Systems and software engineering - Software life cycle
processes



- ISO 9001:2008 Quality Management Systems - Requirements

- ISO/IEC 90003: Software engineering - Guidelines for the application of
ISO 9001:2008 to computer software

- IEC 60092-504: Electrical installations in ships - Part 504: Special
features - Control and instrumentation

- ISO/IEC 25000 - Systems and software engineering - Systems and
software Quality Requirements and Evaluation (SQuaRE) - Guide to
SQuaRE

- ISO/IEC 25041 - Systems and software engineering - Systems and
software Quality Requirements and Evaluation (SQuaRE) - Evaluation
guide for developers, acquirers and independent evaluators

- IEC 61511: Functional safety - Safety instrumented systems for the
process industry sector

- ISO/IEC 15288: Systems and software engineering - system life cycle
process

4. Summary of Changes intended for the revised Resolution:

The following section of UR E22 will provide new requirements compared to
previous revision of UR E22:

- Section 1.4 for references has been created and some standards
dealing in particular with software lifecycle added.

- Section 2 has been created in order to provide definitions for
stakeholders and system hierarchy.

- Section 2.3 is showing examples for category II and III systems.

- Section 2.4 is defining Simulation Tests.

- Section 3.1 is providing requirements for life cycle approach.

- Section 3.2 is providing requirements for limited approval of sub-
systems and programmable devices not integrated yet into a system.

- Section 3.3 is dealing with modification during operation. The notion of
software registry was introduced in order to track versions of software and
security scans during software updating.

Section 3.4 is providing minimum requirements for system security
related to software.

- Section 4 is referring to UR E10 about requirements regarding environment.
Section 5 is dealing with wireless data links minimum requirements. It is
considered risk analysis will cover risks connected to data links inside
computer-based systems.

5. Points of discussions or possible discussions

Paragraph 1.3 "References": Content of this paragraph was debated. It has been
clearly mentioned that the use of these standards is not compulsory, but just
given as a possibility. The extent of the list was also questioned: in some
existing Class Rules dealing with software, the list of references is much more
extensive. This list might be updated in the future, the texts listed now seemed
to be a good compromise in order to cover the topics apprehended in this Unified
Requirement and having together a limited list of references.

Paragraph 2.1 "Stakeholders": The definitions mentioned here have the ambition
to be limited in number (Owner, System Integrator, and Supplier) and to define



what the stakeholders are doing. It was also included how these responsibilities
could be modulated during the different phases of the project and according to
the level(s) of integration required by the project.

Paragraph 3.1.2.1 "Risk assessment of system": reference text to be used regarding
risk assessment was debated, it was agreed to introduce IEC/ISO 31010 in order to
determine the method of risk management. Possibility of omission of this risk
assessment was also debated and made possible in case of such following
justifications for a computer-based system:
- How the risks are known
- The equivalence of the context of use of the current computer-based
system and the computer-based system initially used to determine the
risks
- The adequacy of existing control measures in the current context of use.

An opinion was expressed that a requirement for a risk assessment had the
potential to be unclear in terms of the content, scope, level of detail,
methodology etc. and thus a general requirement for a risk assessment without
further guidance would be inappropriate. In particular, the following rationale
was provided:

"A risk assessment is in general not part of maritime new-building
projects today, and when such assessment is not part of the general
process/machinery/system design, a risk assessment of the control system
may be considered a bit out of context. Further, if a risk assessment is
required (both from system suppliers and system integrators), the
method, scope/coverage and the criteria for the assessment must be
defined clearly to enable a consistent practice in the industry. A risk
assessment may be very relevant for certain systems in certain types of
vessels, but for a traditional bulk carrier with proven-in-use systems, it may
be unnecessary. As an alternative to the general requirement for a risk
assessment, maybe a failure mode analysis for integrated systems could be
a more achievable measure.”

Paragraphs 3.1.3 and 3.1.5: The way the "integration" issue was dealt with has
been evolving during the elaboration of the modified UR E22. At the beginning,
COSDI group outputs were mentioning the creation of an additional Unified
Requirement dealing with integration. After GPG stated not to go through this
achievement, it was decided to include what was integration of software inside
the system in itself (Paragraph 3.1.3) and also a more global integration of the
computer-based systems with other systems inside the ship (Paragraph 3.1.5).

Paragraph 3.2 "Limited approval": The situation of programmable devices not
being specifically assigned to a computer-based system in particular but that
could be tested on a limited scope was debated. It was decided to provide them
with a "limited approval".

Paragraphs 3.3 and 3.4: "Security" aspects were included in UR E22 as it seemed
to many Class Societies to be an important item to implement and that
traceability was together a way to keep reliability and security present during
the system life cycle.

This is why the "Software Registry" was introduced in order to keep the



records of software revision and security checks.

Paragraph 5.2 "Specific requirements for wireless data links": maintaining these
requirements inside UR E22 about Computer-based systems about wireless data
links was debated.

6. Attachments if any

None.



Part B, Annex 4

Technical Background (TB) document for UR E22 (Rev.3 June 2023)
1. Scope and objectives

Evolution of UR E22 focused on tidying up the requirements described in the
document and to clarify the responsibilities of the different roles.

Several work items were considered to prepare drafting of modified UR E22:

Work Item 1: Restructuring of the existing information (requirements)

A detailed review of E22 V2 revealed that the document structure in some cases made
it hard to distinguish between the different process steps and also some
inconsistencies and contradictions. The document structure was updated to be based
on a process structure with further breakdown into the responsibilities of the different
roles. Also the class societies verification and survey activities have been made clearer
by describing this per activity requirement.

Work Item 2: The process of defining a system’s category

The initial plan was to make a specific mapping between different systems and their
category, but after lengthy discussion both in the PT and the cyber panel (CP) it was
decided that this is not possible, and that a system’s category can only be correctly

defined in the context of its application in a specific vessel.

Work Item 3: Differentiation of the system categories (CAT I, CAT II, CAT III)
The desire to make more distinct differentiation to the requirements for the different
categories ended up with the clarification that there are no mandatory requirements
on category 1 systems, and that the process requirements on category II and
Category II systems should be identical because a system that is defined as category
IT on a specific vessel, may be defined as category III in another vessel. It was still
opted to keep the category II and III separate, as there are technical requirements
that differ between them.

Work Item 4: The responsibilities of the systems integrator

The role of the systems integrator has been clarified and strengthened by the addition
of explicit requirements on activities and artifacts. As default of the Yard and the
Owner shall take on the role of systems integrator unless another organization or
person is explicitly appointed.

Work item 5: Management of change

Management of change is a process that spans throughout the whole lifecycle of a
vessel and its systems, in order to reflect this without having to repeat a number of
activity descriptions several times, the management of change has been described in
a separate section in the UR (paragraph 6). The described management of change
process is a simple high-level process inspired by several standards. It may be
implemented using several specific standards, methods, and tools.

Work item 6: Resolving member’s reservations towards UR E22 V2
Panel members had three reservations towards UR E22 Revision 2. In order to resolve
these, the following steps where implemented:



1) The “quality plan” has changed from being mandatory to be submitted on
request of the Class society. Alternatively, the quality plan may be inspected
at a relevant test activity witnessed by the class society (FAT/SAT/SOST).

2) The “risk assessment” for each system has changed from being mandatory to
be provided upon request of the class society.

3) The requirement on the owner to maintain a “software registry” during
operation has been changed to require a change record to be kept up to
date.

2. Engineering background for technical basis and rationale

Having evaluated the current reference list in E22 the Project team (PT) found that
the listed standards still are valid, and that only a few additions where needed for

e.g. cyber security. The reference list has however been split into a normative and
an informative section.

2a. Specification of the data utilised in the development/revision of the
proposed IACS Resolution, if any

None.
3. Source/derivation of the proposed IACS Resolution
Developed by IACS Project Team.

4. Summary of Changes intended for the revised Resolution:

Restructuring:

The document has been restructured to better communicate the requirements of the
different roles involved. Most of the requirements are connected to the process of
creating a computer-based system while a few technical requirements are still
present. These technical requirements have been organised into a separate
paragraph.

The structure of the document is now as follows:

e Paragraph 1.3 for references has been divided into a normative and an
informative part and some IACS URs dealing with cyber security have been
added along with a standard for automatic reporting on software status.

e Paragraph 2 clarifies how systems and components are to be approved

e Paragraph 3 gives the definition of the system categories and some
examples of typical systems for the different categories

e Paragraph 4 gives the requirements on the development and delivery of
computer-based systems

e Paragraph 5 gives the requirements on the maintenance of computer-based
systems

e Paragraph 6 gives an overview of the required management of change
process

e Paragraph 7 gives the technical requirements in the systems

Mapping of paragraphs between revision 2 and revision 3:
Below is a mapping of how revision 2 has transformed into revision 3.



Revision 2 Revision 3 Comment:
paragraph: paragraph(s):
Title Title The title of the UR E22 has

been changed from “On
Board Use and Application
of Computer-based
systems” to “"Computer-
based systems” to better
reflect its content and
scope

1. Introduction

1 Introduction

The introduction
paragraph now contains
the “terms and
abbreviations” along with
a new paragraph (1.4)
which describes the
structure of the UR. This
is done to improve the
usability of the UR.

1.1 Scope

1.1 Scope

The scope description has
been shortened by
removing some wording
about “focus on
functionality of the
software and hardware” as
the focus of E22 is on the
system- and software-
lifecycle process.

1.2 Exclusion

1.2 Exclusion

The text has been updated
to describe in more general
terms which systems that
are not in scope of the UR.
The scope itself has not
changed, and the old text
from revision 2 which
references different SOLAS
chapters is kept as a
guidance note.

1.3 References

1.3.1, 1.3.2

- The reference list has
been split into two:
1.3.1 Normative and
1.3.2 Informative
standards

- IACS URs for cyber
security are added as
Normative standards

- The applicable revision
has been added to each
reference document




2. Definitions

1.5 Definition of
abbreviations and
terminology

The definitions paragraph
has been included in the
“introduction” paragraph
and restructured into a
“terms” part and an
“abbreviations” part.

The entries are listed in
alphabetically order to
make it easier to find a
specific term.

Some definitions have been
rewritten in order to avoid
that actual requirements
are included in the
definition text.

The definition of the three
categories has been moved
to a separate paragraph.

Stakeholders

Removed

2.1
2.1.1 Owner

Included in 1.5.2
Terminology

2.1.2 System integrator

Included in 1.5.2
Terminology

The term has been
changed to “systems
integrator” in order to put
emphasis on that several
systems are being
integrated into a “system
of systems”

2.1.3 Supplier Included in 1.5.2 -
Terminology
2.2 Objects Removed This was only a grouping
of some terms
2.2.1 Object definitions Removed This was only a grouping of

some terms

2.2.1.x Each defined

term is a separate
paragraph

Included in 1.5.2
Terminology




2.3 System categories

3.1 System category
definitions

The definitions of category
I and category II are
unchanged.

Category III has been
slightly updated to also
include systems which
failure may cause
“catastrophic situations”.

The introductory text and
table heading have been
updated to focus on that
the is the effect of these
system’s failure which
drives the classification.

Also see the discussion in
“paragraph 3.1 system
category definitions” in
part 4 below

2.4 Other
terminology

Removed

This was only a grouping of
some terms

2.4.x Each defined
term is a separate
paragraph

Included in 1.5.2
Terminology

3. requirements for
software and
supporting hardware

4 requirements on
development and
certification of
computer-based
systems

Most of the content of
paragraph 3 in revision 2 is
included in paragraph 4 in
revision 4, but technical
requirements on the
systems have been moved
to a separate paragraph 7

3.1 Life cycle
approach

4.1.1 Life cycle
approach with
appropriate standards

This heading and the text
directly under it have been
reformulated to a separate
requirement




3.1.1 Quality system

4.1.2 Quality system

In order to clarify
requirements and make
the document structure
more consistent, the
requirements on quality
systems and the Society’s
follow-up of this has been
consolidated into one
paragraph.

The requirements on the
quality system have been
made more explicit, better
related to the activity
requirements and are
clearly defined in table-
format.

3.1.1.1 Relevant
procedures regarding
responsibilities, system
documentation,
configuration
management and
competent staff.

4.1.2 Quality system

The requirements on quality
systems and the Society’s
follow-up of this has been
consolidated into paragraph
4.1.2

3.1.1.2 Relevant

procedures regarding
software lifecycle and
associated hardware:

4.1.2 Quality system

The requirements on
quality systems and the
Society’s follow-up of this
has been consolidated into
paragraph 4.1.2

3.1.1.3 Minimum
requirements for
approval of Quality
system:

4.1.2 Quality system

The requirements on
quality systems and the
Society’s follow-up of this
has been consolidated into
paragraph 4.1.2

Because both the system
supplier and the systems
integrator are required to
follow a defined quality
system, this paragraph is
now placed under
paragraph 4.1 General
reguirements

3.1.1.4 Quality Plan

4.2.1 and 4.3.2
Define and follow
a quality plan

The paragraph has been
split into two parts: one as
a requirement on the
system supplier, one on
the systems integrator.
The actual requirement to
define and follow a quality
plan has not changed




3.1.2 Design phase

4.2 Requirements on
the system supplier
and

4.3 Requirements on
the systems
integrator

The content has in general
been split in two parts; one
where the system supplier
is responsible, and one
where the systems
integrator is responsible.
Changes to the individual
sub paragraphs are
described below, and in
general the responsibilities
of the systems integrator
have been clarified and
somewhat increased.

3.1.2.1 Risk
assessment of system

4.3.4 Risk
assessment of the
system

The requirement to do a
risk analysis of the system
is now only applicable if
requested by the Society.

The responsibility now lies
on the systems integrator,
while it earlier could be
done either by the systems
integrator or the system
supplier. The reason for
this change is that a
system’s category must be
decided in the context of
the vessel in question.

The part about submitting
a justification for not doing
a risk analysis if “the
associated risks are well
understood” has been
removed, because it is
superfluous when the risk
analysis shall only be
submitted when requested
by the Society.

3.1.2.2 Code
production and testing

4.2.5 Software code
creation,
parameterization, and
testing

The revision 2 text only
describes the
documentation to be
submitted and only
indirectly put other
requirements on the
system supplier. The
requirement is rewritten to
explicitly require the
system supplier to perform
certain activities and to
document this.




3.1.3 Integration testing
before installation on
board

4.2.6 Internal system
testing before FAT
and

4.2.7 Factory
acceptance testing
(FAT) before
installation on board

The revision 2 text requires
that intra-system
integration shall be
performed, and then goes
on to describe
documentation
requirements for FAT.

The requirement has been
rewritten and split into two
paragraphs to reflect that
this is in fact two different
activities; one where the
system supplier performs
an internal test of the
system to be delivered,
and one FAT event where
the Society approves the
test-program and witness
the test execution.

For the internal testing
(4.2.6) it is now specified
that this activity shall take
place before the FAT, and
there is a more explicit list
of which aspects of the
system that shall be
tested. Use of simulators
and other test-tools are
encouraged and shall be
documented.
Documentation of the
internal testing shall be
made available to the
Society during the FAT or
submitted upon request.

For the FAT (4.2.7) It is
now specified that the
expectation is that this test
is performed "...with the
project specific software
operating on the actual
hardware components to
be installed on board...”,
and that other solutions
must be agreed with the
Society.

There is now an explicit
requirement that test
records with pass/fail




results and software
versions are documented.

Some of the documentation
requirements for the system
have been moved to the
activity “System description”
(4.2.3), but the overall
documentation requirements
are generally unchanged.

3.1.4 Approval of
programmable devices
for Category II and III
systems

2 Approval of systems
and components

This paragraph has been
rewritten to clarify the
difference between “vessel-
specific certifications”

and “type approval of
computer-based systems”
based on the current
practice of Class Societies

3.1.5 Final integration
and on board testing

4.3.6 System
acceptance test (SAT)
onboard the vessel
and

4.3.7 Testing of
integrated systems on
vessel-level

Most of the requirements in
this paragraph are now
included in “System
acceptance test (SAT)
onboard the vessel”.

in addition it is now an
explicit requirement that
test records with pass/fail
results and software
versions are documented.

In order to put more
emphasis on the testing of
whole functions across
systems a separate
“Testing of integrated
systems on vessel-level”
activity has been added.

It is now explicitly stated
that it is the systems
integrator that is
responsible for these tests.

The requirement for
the Society to
approve test plans
and witness the tests
is mandatory for both
test activities




3.2 Limited approval

Removed

The reason for removal of
this paragraph was that it
was not clear what the
“limited approval”
constituted. Instead, the
mechanisms for approval of
computer-based systems
are described in paragraph 2

3.3 Modifications
during operation

5 Requirements on
maintenance of
computer-based
systems

The content has in general
been split in three parts in
order to clarify the
responsibilities of the
different roles; one where
the system supplier is
responsible, and one where
the systems integrator is
responsible and one where
the owner is responsible

3.3.1
Responsibilities

5.1.1
Responsibilities
(partly)

The requirement on the
owner to define who shall
act as systems integrator
during operations is
unchanged.

The requirements regarding
a software registry have
been rewritten and moved
to paragraph 6.11 because it
describes one of many
activities required by a
defined "management of
change” process

3.3.2 Change
management

6 Management of
change

and

4.2.8 and 4.3.8 and
5.2.1 and 5.3.1

The description and
requirements regarding
change management is
substantially extended and a
management of change
process based on industry
good practices is now
expected to be followed.
The requirements for the
change management
process are described in
paragraph 6, and other
paragraphs require the
individual roles to follow
relevant parts of the
described management of
change process




3.4 System security

Removed

Replaced by reference to
IACS UR E26 and E27 as
normative standards

4. Requirements
for hardware
regarding
environment

4.2.4
Environmental
compliance of
hardware
components

The requirement is basically
unchanged, but there is now
a clarification that it is the
responsibility of the system
supplier to provide this
information, and that the
“Reference to Type approval
certificate or other evidence
of type testing” shall be
submitted “for information”
(not for approval) for
category II and category III
systems

5. Requirements
for data links for
Category II and
III systems

7.2 Data links

The requirements on
datalinks have been grouped
together with other technical
system requirements in a
new paragraph named “7.
Technical requirements on
computer-based systems”

The Society’s verification of
the technical requirements
has been clarified

5.1 General
requirements

7.2.1 General
requirements for
category II and
ITI systems

5.1.x Each technical
requirement is a
described as a paragraph
heading

7.2.1 bullet #1
through bullet #5

The requirements for
datalinks are essentially
unchanged except for a
change to the requirement
regarding “single failure”
(rev. 2: 5.1.2) which has
been spitted in two (rev. 3:
7.2.1 bullet#1 and 7.2.1
bullet#2) and reworded to
focus on the “fail-to safe”
principle and the need for
local means to compensate
for loss of remote control

5.2 Specific
requirements for
wireless data links

7.2.2 Specific
requirements for
wireless data
links

The requirements regarding
wireless data links have
been slightly reorganized to
achieve a better structure in
the document, but the
requirements have not
changed.




5.2.1 Category III
systems shall not use
wireless data links unless
specifically considered by
the Class Society on the
basis of an engineering
analysis carried out in
accordance with an
International or National
Standard acceptable to
the Society.

7.2.2 bullet #1

5.2.2 Other categories of
systems may use
wireless data links with
following requirements:

7.2.2 bullet #1

5.2.2.x Each technical
requirement is a
described as a paragraph
heading

7.2.2 bullet #2
through bullet #5

Annex:
Documents for
Class Society
and test
attendance

Annex A, Annex B

The information in the
previous Annex has been
divided into two lists: Annex
A which summarizes the
documentation to be
submitted to the Class
Society, and Annex B which
lists the activities the Class
Society will be witnessing.

The Annexes does not
introduce any requirements,
they only serve as a quick
overview and summary of
the requirements defined in
the main part of the UR.

For each of the items in the
annexes there is a reference
to the paragraph in which
the requirement is defined
and detailed.

Deleted paragraphs:

Some items have been removed as a part of the restructuring. These include:

e Paragraph 3.1.2.1 Risk assessment of system (partly): The part about
submitting a “justification for the omission” of the risk analysis has been

removed.

e Paragraph 3.2, Limited approval. The reason for removal of this
paragraph was that it was not clear what the “limited approval”
constituted. Instead, the mechanisms for approval of computer-based




systems are described in paragraph 2.

e Paragraph 3.4 system security. The IACS UR E26 Cyber resilience of
ships and UR E27 Cyber resilience of on-board systems and equipment
are both listed as Normative standards that shall be used for computer-
based systems. The inclusion of these makes the description of system
security in E22 superfluous, and it has thus been removed.

Added requirements:
Some items have been added because of the restructuring and evolution of E22,
most noticeably:

4.3.3 Determining the category of the system in question

4.3.5 Define the vessel’'s system-architecture

4.3.6 Testing of integrated systems on vessel-level

5. Requirements on maintenance of computer-based systems
7.1 Reporting of system and software identification and version

5. Points of discussions or possible discussions

Paragraph 3.1 “"System category definitions”: Despite hard work and long
discussion, it was not possible for the PT to agree upon a definite mapping
between a system name and a category. It turns out that the criticality of a
specific system may differ from vessel to vessel, and that the determination of the
category for a specific system thus must be done per vessel. Some may argue that
this creates a challenge for suppliers that want to type approve their system
before the vessel in question is known, but with the elimination of all requirements
for CAT I systems and the fact that all process requirements are identical between
CAT II and CAT III, this should not pose a big problem for the system suppliers.

Paragraph 3.2 "Class societies’ scope": The lack of requirements on category I
systems (except in special cases) lead to some discussions and review comments.
It is however current practise for most class societies not to include these systems
into the scope of the verification.

Paragraph 3.3.3 " Determining the category of the system in question”: As
a result of the discussion described in paragraph 3.1 above, the category of a system
must be determined in the context of its installation onboard a specific vessel. In
order to facilitate this, the categorization needs to be performed by the shipyard
(which per default is the systems integrator during newbuilding) based on the
category definitions in paragraph 3.1.

If the class society determines that there is a need to analyse or document the
categorization, a documented risk-assessment may be requested (as described in
paragraph 3.3.4).

Paragraph 4.3.5 "Define the vessel’s system-architecture”: There was some
concerns that some yards may not easily be able to create the requested “system
architecture” and that in some cases there might be some “buyer equipped systems’
that are out of the control of the yard. The PT however thinks that even if the
provided system-architecture is not complete or perfect, it will still be beneficial as a
starting point for the scope and functionality discussions that must take place before
the test plans for the “system of systems test” (SOTS) are created.

’



Paragraph 4.3.5 "Testing of integrated systems on vessel-level (SOST)":
This activity is maybe the biggest change to E22 in this version. This activity
represents the core of the strengthening the systems integrator role and requires
the systems integrator to make sure that the different systems are working well
together before the handover to the owner. There were some discussions
regarding to what degree this kind of testing already takes place, but no clear
patterns were discovered, and the current practice is most likely varying not only
from yard to yard, but also from project to project.

Paragraph 7.1.1 “"System identification”: There was some discussions
regarding how hard the UR should “push” the concept of automated collection of
the identity and revision of the onboard system software. We do think this will
become standard in the future, but for now it is only a recommendation to follow
ISO 24060 for a ship software logging system.

Application of UR E22 to Maritime Autonomous Surface Ships (MASS):
There was some discussions if the UR should be updated to address aspects of
systems and software used for monitoring and controlling systems of autonomous
ships. Such systems are expected to be especially reliant on computer and
software, and typically also contain elements of machine learning, which requires
quite specialized processes for development and verification. It was decided that
the requirements for such computer-based systems where out of scope for this
update. It is however evident that the focus on the processes and quality control
that the UR provides will serve as a good basis also for computer-based systems
used in context of autonomy and remote control.



% Impact on the different roles between revision 2 and revision 3

The table below provides a detailed mapping between revision 2 and revision 3 of IACS UR E22 and which of the defined roles that are
impacted by the changes.

IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
General Document Document Changed: Improvement. X X X
structure structure Restructured the To clarify the
document to content and
clarify the improve
requirements on readability
the different roles
and to make the
use of chapters
and headings
consistent
General Title Title Changed: new Improvement. --- --- ---
title: Computer- To better reflect
based systems the scope and
content of the
UR
General Class Societies Class Societies Changed and Clarification of X X X
verification verification added: For each the class
activities activities of the society's
requirements, it is verification
specified how the activities
class society is
going to follow-up
the requirement
1.1 Scope 1.1 Equivalent --- --- --- ---




IACS UR E22 Rev. 3
(paragraph and name)

Rev. 2
(paragraph)

Summary of
changes

Reason for
change

System
supplier

Systems
integrator

Owner

1.2

Exclusion

1.2

Rewritten, but
equivalent

A more general
formulation is
applied to
potentially
cover systems
not explicitly
mentioned

1.3.1

Normative
standards

New

Added: UR E10,
E26, E27

Improvement.
To clarify which
standards are
mandatory and
which are
voluntary to
follow

1.3.2

Informative
standards

1.3

Added: ISO
90007 and ISO
24060

Improvement.
To make the
reference list
consistent with
the content of
the rest of the
document

1.4

Structure

New

Added: a
description of the
structure of E22

Improvement.
To describe the
structure of the
E22

1.5.1

Abbreviations

New

Added: table with
abbreviations

Improvement,
it is normal to
define
abbreviations
used in a
document




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
1.5.2 Terminology 2 (except for Changed: owner, - The system X X X

2.3) supplier, system, category

and systems
integrator
Added: 12 items
Deleted: software
module

definitions have
been moved to
a separate
chapter in order
to describe the
context and
examples
better.

- Owner,
supplier and
systems
integrator
definitions are
shortened
because all
actual
requirements
on these roles
are described
elsewhere in
the UR

- Some terms
are added
because they
are used in the
more detailed
descriptions of
the
requirements.




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
2.1 System 3.1.4 Rewritten, A clear X X ---
certification equivalent definition of
that is needed
for a ship-
specific

certification is
described. The
old text in 3.1.4
has been
rewritten
because it
contained some
strange
formulations.
The description
has been
moved to a
separate
paragraph (2)
where it is put
in context with
the type
approval of
computer-
based systems




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
2.2 Type approval 3.1.4 Rewritten, but A clear X --- ---
largely equivalent definition of
to current that is needed
practice. for a type
The concept of approval is
"limited described. The
approval”, old text in 3.1.4
described in old has been
paragraph 3.2 has expanded upon
been removed in order to
because it was better define
not being used. the concept of
type approval.
The description
has been
moved to a
separate
paragraph (2)
where it is put
in context with
the ship-
specific
certification
3.1 System category 2.3, Table 1 Category III now Clarification X X X
definitions also includes about the

systems which
failure may lead
to catastrophic
situations.
Slightly rephrased
"typical system
functionality"

importance of
category III
systems




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
3.2 Class Societies' NEW Added: how to To clarify the X X X
scope deal with category Class societies'
I systems scope
3.3 System category 2.3, below Changed: from Categorization X X X
examples Table 1 typical ones to of systems may
examples always vary for each
to be evaluated in ship
the context of a
specific vessel
Added: examples
of category I
systems
4.1.1 Life cycle 3.1 Clarification that Clarification X X X
approach with hardware is also a
appropriate part of a system.
standards
4.1.2 para Quality system 3.1.1paral Rewritten and Clarifications on --- --- ---
1 amended. the expected
Added: content of the

information about
the different
expectations on
the quality system
of a systems
integrator and a
system supplier

quality system.
Clearer
connection
between the
requirements
on the quality
system and the
detailed
requirements in
the UR




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
4.1.2 para Quality system New Added: Clearer
2 Information that connection
this is only valid between the
for category II requirements
and III. on the quality
system and the
detailed
requirements in
the UR
para 2 and #1 3.1.1.1 Changed: clarification X X ---
Table 4 indicated it is
required for
supplier and
systems
integrator
#2 New Added: complete Consistency X X ---
life cycle with detailed
requirements in
the UR
#3 New Added: Consistency X --- ---
procedures for with detailed
unique requirements in
identification the UR
#4 New Added: system Consistency --- X ---

architecture

with detailed
requirements in
the UR




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
#5 3.1.1.2 1st Changed: clarification X X ---
bullet indicated it is
required for
supplier and
systems
integrator
#6 3.1.1.2 2nd changed: clarification X --- ---
bullet indicated it is
required for
supplier
#7 3.1.1.2 3rd changed: clarification X --- ---
bullet indicated it is
required for
supplier
#8 New added: Consistency X X ---
procedures for with detailed
FAT and SAT requirements in
the UR
#9 3.1.1.1 changed: clarification X --- ---
indicated it is
required for
supplier
#10 3.1.1.3 3rd added: yard Consistency X X ---
bullet changed: with detailed
indicated it is requirements in
required for the UR
supplier and
systems
integrator




IACS UR E22 Rev. 3
(paragraph and name)

Rev. 2
(paragraph)

Summary of
changes

Reason for
change

System
supplier

Systems
integrator

Owner

#11

3.1.1.3 1st
bullet

changed:
indicated it is
required for
supplier

clarification

#12

same to the
above

Changed:
indicated it is
required for
supplier and
systems
integrator

clarification

#13

3.1.1.1

changed:
indicated it is
required for
supplier

clarification

#14

same to the
above

changed:
indicated it is
required for
supplier and
systems
integrator

clarification

#15

3.1.1.3 2nd
bullet

changed:
indicated it is
required for
supplier and
systems
integrator

clarification

below Table
4

3.1.1 para 2

equivalent

(supplier)
4.2.1

Define and follow
a quality plan

3.1.1.4

Rewritten, but
equivalent. Split
into 4.2.1 and
4.3.2

clarification




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
4.2.2 Unique New Added: method This is a X --- ---
identification of for unique foundation
systems and identification of needed for
software systems and good
software management of
change
4.2.3 System 3.1.3 Changed: The To clarify the X --- ---
description documentation requirement to requirements
describe the on system
system has been documentation
moved to a
separate
paragraph
4.2.4 Environmental 4 equivalent --- --- --- ---

compliance of
hardware
components




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
4.2.5 Software code 3.1.1.2 2nd Changed: As software is X --- ---
creation, bullet clarifications on becoming a
parameterization, the expected more and more
and testing scope and extend critical and
of quality important part
assurance of of systems, the
software code and quality
parameters assurance
needs to follow
suit. Quality
assurance of
individual
software
components
before they are
integrated into
a larger system
is considered a
good practice
4.2.6 Internal system 3.1.1.2 3rd Changed: There is a need X --- ---
testing before bullet clarifications on to verify as
FAT the expected much as

scope and extend
of quality
assurance of by
the system
supplier on the
system

possible of the
system before
it is being
installed
onboard.




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
4.2.7 Factory 3.1.3 Rewritten, but There was a X --- ---
acceptance largely need to position
testing (FAT) equivalent: the FAT related
before clarifications on to the internal
installation on the expected system test and
board scope and extend the system
of the FAT acceptance test
4.2.8 Secure and New Added: Increased focus X X ---
controlled requirement for on the
software the supplier and management of
installation on system's change for
the vessel integrator to systems and
agree on a software
"management of
change"
procedure for
onboard
installations
(integrator) Responsibilities beginning of Equivalent --- --- --- ---
4.3.1 2.1.2
4.3.2 Define and follow 3.1.1.4 Rewritten, but clarification --- X ---

a quality plan

equivalent:
clarified that the
systems
integrator shall
have a quality
plan




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
4.3.3 Determining the New Added: explicitly The category --- X ---
category of the decide the must be
system in category of a decided in the
question system in the context of the
context of the vessel where
specific vessel in the system is
question being installed
4.3.4 Risk assessment 3.1.2.1 1st Added: Risk Clarification --- X ---
of the system half assessment is that risk
only required if assessment is
requested by the not always
class society. needed
Rewritten, but
equivalent when
requested
4.3.5 Define the New Added: system Needed in order --- X ---

vessel's system-
architecture

architecture

for the systems
integrator to be
able to plan,
prepare and
execute the
testing of
integrated
systems on
vessel-level. It
also gives the
systems
integrator a
clearer role in
the design of
the system of
systems




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
4.3.6 System 3.1.5 Rewritten, but Aligning the --- X ---
acceptance test equivalent: system
(SAT) onboard clarified the acceptance test
the vessel expectations on with the FAT
the system and the testing
acceptance test of integrated
systems on
vessel level
4.3.7 Testing of New Added: The To ensure that --- X ---
integrated systems the integrated
systems on integrator is systems are
vessel-level responsible for verified to work
(SOST) performing a test together, and
of the integrated to strengthen
system of the role of the
systems onboard systems
the vessel integrator
4.3.8 Change 3.3.1 Rewritten, but More focus on --- X ---
management largely the

equivalent: The
responsibilities of
the systems
integrator have
been mapped to
the requirements
in the new
chapter on
management of
change

management of
change process
to secure that
changes are
being managed
in a good way




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
(Owner) Responsibilities 3.3.1 Rewritten, but More focus on --- X X
5.1.1 largely the

equivalent: The management of

owner is change process

considered the in order to

systems secure that

integrator during changes are

operations if the being managed

role is not in a good way

explicitly

delegated
(Integrator) Change 3.3.1 Rewritten, but More focus on --- X ---
5.2.1 management largely the

equivalent: The
responsibilities of
the systems
integrator have
been mapped to
the requirements
in the new
chapter on
management of
change

management of
change process
in order to
secure that
changes are
being managed
in a good way




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
(Supplier) Change New Added: The More focus on X --- ---
5.3.1 management responsibilities of the
the system management of
supplier have change process
been mapped to in order to
the requirements secure that
in the new changes are
chapter on being managed
management of in a good way
change
5.3.2 Testing of New Added: More focus on X --- ---
changes before requirement on the
installation the system management of
onboard supplier to change process
perform inhouse to secure that
tests of changes changes are
to a system being managed
before it is in a good way
installed onboard
6 MANAGEMENT New / 3.3.2 Expanded and More focus on X X X
OF CHANGE added: 11 the

requirements on
different parts of
the management
of change process
are added

management of
change process
to secure that
changes are
being managed
in a good way




IACS UR E22 Rev. 3
(paragraph and name)

Rev. 2
(paragraph)

Summary of
changes

Reason for
change

System
supplier

Systems
integrator

Owner

7 (para 1)

TECHNICAL
REQUIREMENTS
ON COMPUTER-
BASED SYSTEMS

New / 5

restructured: The
old paragraph 5
has been
incorporated into
a more generic
paragraph which
groups all
technical
requirements in
the UR added:
compliance to
requirements to
be documented
and verified

Clarification

7.1.1

System
identification

New

added: means to
identify system
and software.
Recommendation
to follow ISO
24060

This is a
foundation
needed for
good
management of
change

7.2

Data links

Minor changes,
see below

7.2.1 (para
1)

General
requirements for
category II and
ITI systems

5.1.1

Equivalent: Loss
of data link shall
be part of a risk
analysis/FMEA




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
7.2.11 --- 5.1.2 Changed: proper It is not always X --- ---
working to fail-to- possible to
safe and restore
compensation functionality as
Rewritten: split the previous
into two version
required
7.2.12 --- 5.1.2 para 2 Changed: loss of It is not always X --- ---
remote control possible to
functionality shall maintain
be compensated functionality as
for by the previous
local/manual version
control required
7.2.13 --- 5.1.3 equivalent --- --- --- ---
7.2.14 --- 5.1.4 para 1 added: "or Data-link X --- ---
performance performance
issues" issues may
influence the
functionality
negatively long
before there is
a 'failure' of the
link
7.2.15 --- 5.1.4 para 2 equivalent --- --- --- ---
7.2.21 Specific 5.2.1 equivalent --- --- --- ---
requirements for
wireless data
links
just above --- 5.2.2 equivalent --- --- --- ---

7.2.22




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
7.2.22 --- 5.2.2.1 equivalent --- --- --- ---
7.2.2 3 --- 5.2.2.2 para 1l equivalent --- --- --- ---
7.2.24 --- 5.2.2.2 para 2 equivalent --- --- --- ---
7.2.25 --- 5.2.2.3 equivalent --- --- --- ---
7.3 Verification of New added: to be clarification X X ---

technical verified at

requirements by designing, FAT

the Class Society and SAT
Annex A Summary of Annex Rewritten: the clarification X --- ---
Table 5 documentation annex is split into

submitted by the
supplier

three parts and
inconsistencies
corrected. The
Annexes only
summarizes
requirements
described
elsewhere; no
requirements are
added here




IACS UR E22 Rev. 3 Rev. 2 Summary of Reason for System Systems Owner
(paragraph and name) (paragraph) changes change supplier integrator
Annex A Summary of Annex Rewritten: the clarification --- X ---
Table 6 documentation annex is split into
submitted by the three parts and
systems inconsistencies
integrator corrected. The
Annexes only
summarizes
requirements
described
elsewhere; no
requirements are
added here
Annex B Summary of test Annex Rewritten: the clarification X X -—-
Table 7 witnessing and annex is split into

survey

three parts and
inconsistencies
corrected. The
Annexes only
summarizes
requirements
described
elsewhere; no
requirements are
added here

6. Attachments if any

None.




Technical Background (internal)

UR E23 (NEW Feb 2007)
UR for the choice of circuit breakers (PM5405)

Objective and scope:

To develop unified requirements for selection of low voltage circuit breakers with relation to point of
installation, services fed, and short circuit conditions.

Source of proposed requirements:

The proposed requirements have been based on the present Rule requirements of IACS members and IEC
Standard 60947 Low-voltage switchgear and controlgear.

Background:

As a consequence of feedback from switchboard makers indicating confusion about selection of circuit
breakers due to different practise from the different societies, IACS established a project team with the
aim to establish unified requirements for selection of low voltage circuit breakers restricted to
consideration of short-circuit capacity and co-ordination in service. Other factors, i.e. environmental
testing, location and construction of enclosures, are not covered here.

Content:

Based on definitions and test methods for breaker data laid down in IEC 60947, the UR establish
requirement for choice of low voltage circuit breakers short-circuit capacity and co-ordination in service
ensuring the safety and reliability of the electrical installation with a clear description of how breaker data
should be evaluated for specific distribution systems on board ships.

Points of discussion:

The Project Team proposed to base requirements to breaking capacity on the short circuit current’s value
at the instant of contact separation, in line with IEC 61363 section 9.2 b). However, after discussions in
the Machinery Panel, it has been decided to base the requirements to breaking capacity on the short
circuit current’s value after the first half cycle (t = T/2) in order to keep today’s practise, and in order to
make the societies’ verification more simple.

No decisions have been based on voting.

Submitted by Machinery Panel Chair
20 December 2006

Discussion at GPG level:

RINA in 6214 Rla suggested to replace the word 'after' with 'at’, although only one member (DNV)
supported this proposal at the first round discussion, considering the importance and it being a specific
technical comment, GPG Chairman tasked the Machinery Panel to consider it. The Machinery Panel
reported that they had no objections to replacing the word 'after’ with 'at' in sections 3 and 4 of the new
UR. CCS and RS only agreed this proposal to be taken in section 3 (excluding section 4). Further CCS
and RINA provided more detailed technical comments to back their views respectively. As those




messages were received at late stage, unfortunately no other members' comments were available before
the deadline.

Since those discussions between RINA and CCS are related to specific technical matter which is not
appropriated to be discussed at GPG level, and CCS suggested to seek the opinions of the major circuit
breakers manufacturers about the proposed changes to the draft UR (section 4) by RINA to make sure that
there is no difficulty in the implementation of the UR, while RINA had no objection on this suggestion
and RS supported it, in addition, RS suggested that Machinery Panel should be tasked to seek the
opinions of manufacturers. In order to implement this new UR E23 unanimously, GPG Chairman
suggested that Machinery Panel be tasked to select the major circuit breakers manufacturers to seek their
opinions on this matter, and feedback the result as early as possible, so further rectified action may be
taken if necessary.

All members agreed to extend the implementation date on 1st of July 2008 suggested by LR.

Appendix A:

Supporting guidance for the application of IACS UR E23

1. For definition of terms used in this UR, refer to IEC 60092 and |EC 60947.

2. Figure 1 below shows an example of the application of Clause 3 of UR E23 to a power distribution
system.

3. Figure 2 below shows continuity of supply and continuity of service as referred to in Clauses 5 and 6
of UR E23.



Figure 1

Example of Power Distribution System and Requirements for ‘Icu’ or ‘Ics’
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Figure 2:
Continuity of Supply & Continuity of Service
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Definition for the above figures:

(&) The continuity of supply is the condition for which during and after fault in a
circuit, the supply to the healthy circuits (see circuit 3 the above figure) is
permanently ensured.

(b) The continuity of service is the condition for which after a fault circuit has been
cleared, the supply to the healthy circuits (see circuit 3 in the above figure) is
automatically re-established.




Technical Background (external)

UR E23 (NEW Feb 2007)

UR for the choice of circuit breakers (PM5405)

Objective and scope:

To develop unified requirements for selection of low voltage circuit breakers with relation to point of
installation, services fed, and short circuit conditions.

Source of proposed requirements:

The proposed requirements have been based on the present Rule requirements of IACS members and IEC
Standard 60947 Low-voltage switchgear and controlgear.

Background:

As a consequence of feedback from switchboard makers indicating confusion about selection of circuit
breakers due to different practise from the different societies, IACS established a project team with the
aim to establish unified requirements for selection of low voltage circuit breakers restricted to
consideration of short-circuit capacity and co-ordination in service. Other factors, i.e. environmental
testing, location and construction of enclosures, are not covered here.

Content:

Based on definitions and test methods for breaker data laid down in IEC 60947, the UR establish
requirement for choice of low voltage circuit breakers short-circuit capacity and co-ordination in service
ensuring the safety and reliability of the electrical installation with a clear description of how breaker data
should be evaluated for specific distribution systems on board ships.

Submitted by Machinery Panel Chair
20 December 2006

Appendix A:

Supporting guidance for the application of IACS UR E23

1. For definition of terms used in this UR, refer to IEC 60092 and IEC 60947.

2. Figure 1 below shows an example of the application of Clause 3 of UR E23 to a power distribution
system.

3. Figure 2 below shows continuity of supply and continuity of service as referred to in Clauses 5 and 6
of UR E23.
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Definition for the above figures:

(&) The continuity of supply is the condition for which during and after fault in a
circuit, the supply to the healthy circuits (see circuit 3 the above figure) is
permanently ensured.

(b) The continuity of service is the condition for which after a fault circuit has been
cleared, the supply to the healthy circuits (see circuit 3 in the above figure) is
automatically re-established.




Technical Background for UR E23 Delete, Mar 2011

Machinery panel reported to GPG70 that:

Panel had been tasked to review the UR E23 (Subject Number: PM5405 (6214a))
which had been withdrawn by IACS following the negative feedback from the industry.
The Panel has since been trying to gather evidence from members’ experience, which
will help in justifying the need to review the UR further or may be for re-issuing it.
However gathering evidence was proving difficult because once the fire had been
extinguished, it was too difficult to find out whether the fire was initiated by the circuit
breakers or not. Due to the lack of evidence the Panel decided to permanently delete
UR E23. After agreement in GPG the Permanent Secretariat is kindly requested to
publish/update the UR E23 from withdrawn to deleted.

On receiving the machinery panel report (10158bPMa), PermSec updated the status of
UR E23 to ‘Deleted’.

IACS PermSec
19 May 2011



IACS History File + TB Part A

UR E24 “Harmonic Distortion for Ship Electrical
Distribution System including Harmonic Filters”

Summary

This UR provides requirements for the monitoring of the harmonic distortion levels and
the mitigation of the effects of harmonic filter failure.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.1 (Dec 2018) 17 December 2018 1 January 2020

New (June 2016) 2 June 2016 1 July 2017

e Rev 1 (Nov 2018)
.1 Origin of Change:

] Suggestion by IACS member
.2 Main Reason for Change:
To introduce the scope of application of the current UR E24 in order to clarify that the
requirements are applicable only to ships where harmonic filters are installed onboard.
To compare the total harmonic distortion limits of current UR with those of

international standards to verify if an update is necessary.

.3 List of non-1ACS Member Classification Societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None
.4 History of Decisions Made:

The matter was offered by a Machinery Panel Member and discussed at 27" Machinery
Panel Meeting (27 Feb to 02 March 2018) and agreed by correspondence.

.5 Other Resolutions Changes
None

.6 Dates:

Original Proposal: February 2018

Panel Approval: 28 November 2018 (Ref:PM18908_IMq)
GPG Approval: 17 December 2018 (Ref:18141_1Ge)

Page 1 of 3



New (June 2016)
.1 Origin for Change:
M Other (Recommendation by MAIB)
.2 Main Reason for Change:
Recommendation was made to introduce requirements for survey of harmonic filters
and harmonic distortion levels by an MAIB investigation following the catastrophic

failure of a harmonic filter installed on board a UK flag passenger vessel.

.3 List of non-1ACS Member Classification Societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None
.4 History of Decisions Made:
The Machinery Panel commented on proposed draft by correspondence and at regularly
scheduled meetings. In the process of development, the draft UR approved by
Machinery Panel was sent to Survey Panel for review and concurrence on the survey
requirements in Section 2.
The form A was approved 05 October 2012.
.5 Other Resolutions Changes
None
.6 Dates:
Original Proposal: 2 March 2012 Made by a Member

Panel Approval: 1 April 2016 (Ref: PM12405)
GPG Approval: 2 June 2016 (Ref: 12165_1Gd)

Page 2 of 3



Part B. Technical Background

List of Technical Background (TB) documents for UR E24:

Annex 1. TB for New (June 2016)

See separate TB document in Annex 1.

Annex 2. TB for New (Dec 2018)

See separate TB document in Annex 2.

<A D>

Page 3 of 3

Part B



Part B Annex 1

Technical Background (TB) document for UR E24 (New June 2016)
1. Scope and objectives

In September 2010, while approaching Barcelona, the UK flag cruise vessel RMS Queen
Mary 2 experienced a catastrophic failure of a harmonic filter installed as part of the
high voltage electrical distribution system. This failure resulted in a blackout of the
vessel. No one was injured and the vessel was able to resume passage following
isolation of the harmonic filter and part of the main switchboard.

The subsequent investigation carried out by the Marine Accident Investigation Branch
(MAIB) concluded that the failure occurred following deterioration over time of the
capacitors within the harmonic filter.

In order to reduce the risk of a similar failure occurring in the future the report
recommended that harmonic distortion levels on board vessels should be monitored in
order to detect any deterioration of harmonic mitigation equipment at an early stage.
The report further recommended that guidance should be available to ship’s personnel
to enable the operation of the ship while maintaining an acceptable level of harmonic
distortion following degradation or failure of harmonic mitigation equipment.

The root cause of the failure that occurred on the Queen Mary 2 was not identified.

The intent of this Unified Requirement is to:
e Address the MAIB recommendations.
e Consider the need to require online monitoring of harmonic distortion.
e To mitigate against the issues of harmonic filter failure.

2. Engineering background for technical basis and rationale

QM2 catastrophic failure of harmonic filter: MAIB Recommendations

Improve the standards of protection that are required against harmonic distortion and
component failure in vessels operating high voltage networks, to provide:

e a requirement in all new-build vessels that may be affected by harmonic
distortion of current and voltage that:

o In the event that all harmonic mitigation systems fail, information is
provided on board to describe the maximum extent of harmonic distortion
that can be expected.

o Guidance is provided so that crew can take effective action to keep power
and propulsion equipment operating (at an appropriate power output) if
harmonic mitigation equipment degrades or fails.

o On-line monitoring of harmonic distortion of voltage is required for new
build vessels and, for existing vessels, there is periodic monitoring to
detect change or degradation of harmonic distortion levels.

o Specific requirements are developed to detect and mitigate against the
failure of high-energy storage devices such as capacitors.



Review the requirements for the enclosure of high voltage systems to confirm that the
degree of protection is consistent for all equipment where crew intervention could be
required and the hazard from arc-flash exists.

Introduce a specific requirement specifying that where the failure of equipment or
machinery may lead to serious damage to the vessel, or injury to personnel, its
protection system is to be of a ‘fail safe’ type.

3. Source/derivation of the proposed IACS Resolution

The root cause of the QM2 harmonic filter failure catastrophe was not identified and
therefore requirements were developed through IACS Machinery Panel discussion and
required a panel majority for a Resolution to become realised. Requirements have been
derived from the following sources:

e MAIB Report 28/2011 December 2011 - “Report on the investigation of
the catastrophic failure of a capacitor in the aft harmonic filter room on
board RMS Queen Mary 2 while approaching Barcelona 23 September
2010”.

e IEC60092-501: Special features - Electric propulsion plant, date: 22t
October 2013.

e IACS Unified Requirements.

e Member classification society’s Rules.

4. Summary of Changes intended for the revised Resolution:
N/A

5. Points of discussions or possible discussions

Paragraph | Summarised comments from industry and other IACS Members

General comments
C. The requirement for arc flash hazard calculations as part of the UR
had been proposed.

A. There is no substantial evidence that arc flash was the cause for the
Queen Mary II incident, and any arc flash hazards should be more
generally applied rather than for this specific case.

Specific comments

Section 1 | C. Concern that problems may occur regarding the application of the UR
because Total Harmonic Distortion (THD) limits are different among each
society. Therefore, it was proposed that it is necessary to specify THD
limits in the UR.

A. The 8% limit is used because it does not have any conflict with power
quality in UR E5 as it only covers voltage and frequency.

The UR makes exceptions to this limit in cases where all installed
equipment and systems have been designed for higher THD levels.




“harmonic distortion calculation report” was used to prove the system is
designed to operate at higher THD levels, but validation testing is
required.

The 8% THD limit is already stated in member classification society’s
rules.

Section 2

C. What frequency should the harmonic distortion levels be measured on
existing ships?

A. Considering the specialist equipment and access to interiors of
switchboards that may be required to perform the measurements on
existing installations where the monitoring system is not provided, for
high voltage installations in particular, it is impractical to require
harmonic distortion measurements to be made more frequently than
annually.

C. It has been clarified that the guidance documentation produced
should include permitted modes of operation following any combination
of harmonic filter failures. It has further been clarified that the validity of
the guidance documentation is to be verified by testing during sea trials.

A. Reference to propulsion has not been made as harmonic filters may
be included in systems containing other large electrical consumers, or
even large numbers of small consumers fed by frequency converting
equipment.

It should be noted that full verification of the calculation or practical
testing of the effect of failure could result in inducing high levels of
harmonic distortion onto the system, albeit for a short period of time
during testing, which should ideally be avoided. It is therefore proposed
that the calculation should be carried out and then verified by testing up
to a point where the harmonic distortion levels observed are moving
beyond certain limits. The current wording leaves it to the interpretation
of the individual classification society as to exactly how far the
verification of the calculation by testing will need to be carried out.

C. Should the UR be applied only for the ships which have the potential
risks of harmonic distortion failure, such as electric propulsion ships
having high capacity power electronics. Because, considering the
experience that vessels complying with current Class requirements of 6-
8% THD without the harmonic filters, a catastrophic failure does not
happen. .

A. Problems with harmonics on low voltage high powered vessels have
being experienced, and therefore members proposed that the UR should
not be restricted to high voltage filters but the same requirements
applicable to low voltage ones too.

Recently industry has seen increased numbers of variable speed drives
connected to LV services, and consequently use of harmonic filters will
increase.

C. Should the UR require "Continuously monitor the levels of harmonic
distortion" or would an “annual testing” be sufficient.




A. New building ships

The UR should require the harmonic distortion to be continuously
monitored as it will provide early warning and also fault finding
capabilities in event of a failure. Additionally following a failure or loss of
equipment on board, the effect on harmonics can be immediately
determined.

B. Existing ships

An annual testing of harmonic distortion level would be sufficient for
monitoring of harmonic distortion on board.

Assuming that the filter has been designed properly and its operation
been verified during initial testing, and a failure in the harmonic filter is
alarmed by its protection, then annual testing should suffice.

C. A suggestion to add in the Note that the UR also applies to new
harmonic filters fitted to existing ships

A. The phrase “"Where the electrical distribution system on board a ship
includes harmonic filters,” is understood to cover new harmonic filters
fitted to existing ships. Therefore, an additional note is not necessary.

Section 3

C. It is not acceptable determining the effect of a failure of a harmonic
filter on the level of harmonic distortion on the basis of a calculation.

A. Calculations are to be verified by tests during sea trials. However, it
should be noted that full verification of the calculation or practical testing
of the effect of failure could result in inducing high levels of harmonic
distortion onto the system, albeit for a short period of time during
testing, which should ideally be avoided. It is therefore proposed that
the calculation should be carried out and then verified by testing up to a
point where the harmonic distortion levels observed are moving beyond
certain limits. The current wording leaves it to the interpretation of the
individual classification society as to exactly how far the verification of
the calculation by testing will need to be carried out.

Section 4

C. The explosion may have been a result of pressure build up within the
hermetically sealed capacitors. A member proposed a requirement for
pressure relief valves to be fitted on capacitors over 2 litres. Justification
of the 2 litres threshold was requested.

A. Based on the recommendation received from an independent
Electrical and Electronic Manufacturer, the proposal for relief valves or
overpressure disconnectors were rephrased. The wording also considers
alternative cell protection technologies.

Paragraph

Comments received from the Survey Panel

Section 2

Comment 1: for E.R. provided with automation systems (unmanned
machinery spaces) the alert for level of harmonic distortion outside of
acceptable limits should be recorded by the system together with that
one for activation of the protection of a harmonic filter circuit (Exx4).




Review of print out of automation system to be carried out at annual
survey. For ship not fitted with automation system official records should
be logged in the engine log book. Records shall be available to the
surveyor.

Section 2

Comment 2: It should be specified that the annual measurement should
be carried out close to the annual machinery survey.

Section 2

Comment 3: Acceptable limit should be clearly documented (harmonic
distortion calculation report) based on system design calculation and/or
trial; availability on board to be checked at annual survey. The operating
conditions under which the test are to be clearly stated - with/without
filters, all equipment running, etc.

Section 2

Comment 4: It would be better to specify that measurements are to be
carried out with the filters connected to the net. The operating conditions
under which the measurements are to be carried out needs to be clearly
stated: e.g. with/without filters, all equipment running, etc.

Section 2

Comment 5: the seagoing conditions should also specify that the
conditions should be those where the harmonic level is the higher.

Section 2

Comment 6: that the responsible party for Harmonic distortion levels
measurements needs to be clarified: crews or authorized person of
manufacture?

Section 3

Comment 7: it is proposed to add "by class surveyor" after word
"verified".

6. Attachments if any

None




Part B Annex 2

Technical Background (TB) document for UR E24 (Rev.1l Dec 2018)

1 Scope and objectives

To introduce the scope of application of the current UR E24 in order to clarify that the
requirements are applicable only to ships where harmonic filters are installed
onboard.

To compare the total harmonic distortion (THD) limits of current UR with those of
international standards to verify if an update is necessary.

2 Engineering background for technical basis and rationale

» The issue was triggered by an IACS Member having a reservation regarding the
total harmonic distortion limits of the current UR E24 (June 2016).

» It was observed that the requirements of the current UR E24 (June 2016) may be
misinterpreted as to be applicable to all the existing ships due to an absence of
clear scope, even though the UR was developed to apply to ships where harmonic
filters are installed onboard, as expressed in the title.

= It was also considered necessary to compare the total harmonic distortion limits
required in the current UR E24 (June 2016) with those required by international
standards (IEC60092-101 and IEC60092-501).

3 Source/derivation of the proposed IACS Resolution
None
4 Summary of Changes intended for the revised Resolution

= A new paragraph “1. Scope” was introduced and the existing paragraphs
renumbered.

» In the existing paragraph 2.1 (renumbered as 3.1 in Rev.1) the first sentence
“Where the electrical distribution system on board a ship includes harmonic filters,
such” and the last sentence “However, harmonic filters installed for single
application frequency drives such as pump motors may be excluded from these
requirements, i.e. Sections 1 to 4.” have been deleted as no more necessary given
the clarifications in the new paragraph “1. Scope”.

= The implementation statement has been updated

5 Points of discussions or possible discussions

The IACS Member having the reservation on the total harmonic distortion limits
proposed to revise from 8% to 10% the THD limit specified in paragraph 1 "General"
of the IACS UR E24 (June 2016) for the reason that the proposed value (i.e. 10%)
correspond to that of the International Standard IEC 60092-501 "Electric Propulsion
Plant"; the proposal was not accepted by the qualified majority of Machinery Panel
Members.



As a compromise solution in order to solve the reservation the IACS Member propose
to modify paragraph 1 "General" of the IACS UR E24 (June 2016) to read as follow:

"The total harmonic distortion (THD) of electrical distribution systems is not to
exceed 8%. The THD value for the propulsion network not directly connected to
the ship’s network is not to exceed 10%.

Those limits may be exceeded where all installed equipment and systems have
been designed for a higher specified limit and this relaxation on limits is
documented (harmonic distortion calculation report) and made available on
board as a reference for the surveyor at each periodical survey."

Also this compromise proposal was not accepted by the qualified majority of
Machinery Panel Members sharing in general the opinion that the last part of the
"General" paragraph already offers the possibility to derogate and accept a higher
THD, when systems have been designed for this higher THD.

The IACS Member having the reservation also highlighted that the requirements of
paragraph 2 in general and specifically those of sub-paragraph 2.2 of UR E24 (June
2016), the latter being provided for retrospective application to existing ships, are
rather vague regarding the measurement procedure and proposed to establish a PT
for the development of such procedures; the proposal was not accepted by the
qualified majority of Machinery Panel Members.

6 Attachments, if any

None



TACS History File + TB Part A

UR E25 “Failure detection and response of all types
of steering control systems”

Summary

Revision 2 of this UR adds an application statement as paragraph E25.1, deletes
the item of “Hydraulic locking” from the failure list in paragraph E25.2.1
(renumbered) and provides amendment in paragraph E25.3.1 (renumbered) to
clarify that the system response is not mandatory for mechanical failures.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.2 (Mar 2022) 03 March 2022 1 July 2023

Rev.1 (Dec 2019) 7 December 2019 1 January 2021

New (June 2016) 21 June 2016 1 July 2017

Note: Added on 01 March 2023 (Ref: 22013_IGm) Rev.2 of UR E25 was less stringent
compared with Rev.1 because of deleting Hydraulic locking from list of failures in UR
E25 Rev.1 and then accordingly Hydraulic locking removed from requirement of 2.1 in
UR E25 Rev.1. Early implementation of UR E25 Rev.2 was agreed by GPG on case-by-
case basis as per Par 2.1 of 22013_IGh message dated 17 January 2023.

e Rev.2 (Mar 2022)
.1 Origin for Change:

M Suggestion by IACS Member
.2 Main Reason for Change:

To clarify that the system response is not mandatory for such as sticking valves,
including hydraulic locking.

.3 List of non-IACS Member Classification Societies contributing through the
TC Forum and/or participating in IACS Working Group:

None
.4 History of Decisions Made:

The Revision 2 was discussed by correspondence and agreed at the 34" Panel Meeting
(from 31t August to 2t September 2021)

.5 Other Resolutions Changes



UR M42(Rev.6)

.6 Any hinderance to MASS, including any other new technologies:

None

.7 Dates:

Original Proposal : 11 May 2020 (Ref: PM20801_1IMa)
Panel Approval : 20 January 2022 (Ref: PM20801_1IMI)
GPG Approval : 03 March 2022 (Ref: 22013_1Gc)

e Rev.1 (Dec 2019)

.1 Origin for Change:

M  Suggestion by IACS Member
.2 Main Reason for Change:

To amend paragraph E25.2.1 in order to clarify the intention and the requirements of
this paragraph.

.3 List of non-IACS Member Classification Societies contributing through the
TC Forum and/or participating in IACS Working Group:

None
.4 History of Decisions Made:

The Revision 1 was discussed by correspondence and agreed at the 29" Panel Meeting
(from 26™ to 28" of March) and finally on 13/11/2019 (Ref: PM19801_IMi)

.5 Other Resolutions Changes
None

.6 Any hinderance to MASS, including any other new technologies:

None

.7 Dates:

Original Proposal: 9 January 2019 (Ref: PM19801_IMa)
Panel Approval: 13 November 2019 (Ref: PM19801_1IMi)
GPG Approval: 7 December 2019 (Ref: 19139_1Ge)
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e New (June 2016)

.1 Origin for Change:

M  Suggestion by IACS member
.2 Main Reason for Change:

Section 4 in UI SC94 was introduced in revision 1. The Machinery Panel considered that
the content is more suitable for a UR rather than a UI. It was hence agreed to review
Section 4 of UI SC94 and move the contents to a new UR. Subsequently a new task
was opened to revise UI SC94 accordingly.

.3 List of non-IACS Member Classification Societies contributing through the
TC Forum and/or participating in IACS Working Group:

None
.4 History of Decisions Made:

Form A agreed in December 2012.
Draft UR E25 agreed by Machinery Panel in June 2015.

.5 Other Resolutions Changes
UI SC94: Section 4 to be removed and document to be re-numbered in a new task
.6 Dates:

Original Proposal: 30 March 2012 Made by a Machinery Panel Member
Panel Approval: 12 May 2016 (Ref: PM11919) GPG
Approval: 21 June 2016 (Ref: 12222_1Gf)
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Part B. Technical Background

List of Technical Background (TB) documents for UR E25:

Annex 1. TB for New (June 2016)

See separate TB document in Annex 1.

Annex 2. TB for Rev.1 (Dec 2019)

See separate TB document in Annex 2.

Annex 3. TB for Rev.2 (Mar 2022)

See separate TB document in Annex 3.
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Technical Background (TB) document for UR E25 (New June 2016)
1. Scope and objectives

To clarify the requirements for failure detection in steering gear control and monitoring
systems and what is considered an acceptable response to such. Develop a new UR
with agreed requirements.

2. Engineering background for technical basis and rationale

Rev.1 of UI SC94 describes under section 4 “failure detection and response of control
systems”. The need for unified requirements for steering gear control systems is
acknowledged by all members, and that such should be made through a UR rather
than a UI SC.

Failure in the steering gear control system shall be detected and provide the operator
with sufficient information to decide what action is required for the different failure
scenarios. The UR provides more details on which failures shall be alarmed.

3. Source/derivation of the proposed IACS Resolution

Basis for the new UR is Section 4 of UI SC94 (Rev.1). This was developed further
based on experience in the application of UI SC94 and on engineering judgment.

4. Summary of Changes intended for the revised Resolution:
N/A
5. Points of discussions or possible discussions

» Deviation alarm is now required, not as an alternative to, but in addition to basic
failure detection. The deviation alarm is used to alarm in situations where the
rudder does not reach its setpoint (SP) within a specified time after SP change.
Mechanical block of the rudder blade and failure in the control valve are examples
of failures resulting in a deviation. The Panel acknowledged that a deviation alarm
is useful for notifying the operator of failures resulting in inability to actuate the
rudder to the given command. However, as the alarm is on a very high level and
does not indicates the cause of failure or which system is affected, the deviation
alarm cannot substitute loop monitoring or any of the alarms referred to in 1.1.
Moreover, it is noted that a deviation alarm is required by the USCG.

» Earth fault detection is required on AC and DC circuits. Earth fault detection is
moved to a separate bullet point as the requirement is somewhat different in
detection and rectification than a pure power supply failure and “on AC and DC
circuits” is explicitly stated to remove ambiguity.

* Loop failure detection is required in closed loop systems, both command and
feedback loops signals.

* Industry review was carried out to get feedback on the new UR E25 and two (2)
SGCS manufacturers provided their interpretations and comments as follows,
mostly concerning about the definition of the listed alarms.



Industry comments to UR E25

Proposed answers

1. Failure detection

1.1 The most probable failures that may cause reduced or
erroneous system performance shall be automatically
detected and at least the following failure scenarios shall
be considered:

Comment: Well noted in general

a) Power supply failure

Comment: Definition of Power supply failure is not clearly
shown. We manufacturers need to refer to commonly
defined standards and understand that the IEC
requirements and test specifications covers this
requirement. If IACS has any specific requirement to be
applied, please inform us.

* Refer to item 7 Power supply in IEC 60945 Maritime
navigation and radio communication equipment and
system - General requirements — Methods and required
test results.

It is anticipated that a SGCS has passed the
tests concerning power supply in UR E10/
IEC 60945. The “power supply failure”
referred to in the draft UR concerns loss of
power to any part of the SGCS as defined in
SOLAS Regulation 11-1/3.1.

(b) Earth fault on AC and DC circuits

Comment: Definition of Earth fault on AC and DC circuit is
not clearly shown. IEC60945 has no specific description or
requirement on this Earth fault. If IACS or a classification
society (hereinafter referred to as Class) has any specific
requirement which covers the fault definition and
conditions, please inform us.

If such a test requirement requires covering all power
supply of the systems which are connected to SGCS, the
signal lines and other factors, it may be out of scope of
SGCS performance. E.g. an earth failure in the other
system which is connected to SGCS and its secondary
earth failure if initiated in SGCS is quite difficult to monitor
what is being failed in that system. It also should be
defined to exclude the SGCS which has the own power
supply system isolated from main power supply as well as
the signal line earth failure.

Item (b) “Earth fault on AC and DC circuits”
was included on the list of potential failure
scenarios to ensure that it is considered for
all designs, it was not expected that it would
be applicable to all designs. The wording of
the UR should be noted, the items listed
under item 1.1 are to be “considered”. There
is no intent to require all the items to be
included in the control system if they are not
applicable.

For example: If the control system is an
insulated supply fed via a transformer, we
would need to know if that supply has an
earth fault on one of the conductors. If it is
fed direct from the main supply (which
already has earth fault detection or is an
earthed system) this would not be required.

Any earth fault detection (if required) should
result in an alarm to alert the crew and then
the cause would be investigated, it would
not be expected to have an immediate
impact on the operation of the steering gear.

(c) Loop failures in closed loop systems, both command
and feedback loops (normally short circuit, broken
connections and earth faults)

Comment: Definition of closed loop systems is not clearly
shown. Title of this proposed UR says Failure detection
and response of all types of steering control systems.

The wording “all types” in the title of the
proposed UR is intended to highlight that
the requirements not only relate to
traditional steering gear systems, but also to
thruster arrangement, Voith Schneider etc.
By “closed loop control” in the context of the
UR, one considers mainly the closed loop
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Proposed answers

SGCS controls two types of steering gear hydraulic
system e.g. one is like direct control of steering gear
directional solenoid valves and it senses the actual rudder
position for its servo loop control.

Another is a control system to actuate a floating lever
which mechanically controls the swash-plate of a steering
gear pump. SGCS has a small control loop with its own
pump units and performs actuator stroke control with the
signal between the steering order and the repeatback
signal from the actuator. Then it has NO direct feedback of
the rudder position.

SGCS for the latter system does not make a control loop
with the rudder position or provide the main loop control
alarm. Is this system excluded?

controller loop acting on the rudder.

The requirements also apply to other closed
loop control in a SG control system. If it is
documented however (e.g. in an FMEA) that
failures have no impact on the steering
function, failure detection as specified in the
UR may not be required.

(d) Data communication errors

Comment: Definition of data communication coverage is
not clearly shown. We understand that the data
communication error in this section (d) is somewhere
between SGCS and other equipment connected.

Data communication errors inside SGCS are covered in
(e) below as hardware or software failures.

Communication failure can occur between
internal components in the SG control
system, but also between the SG control
system and external systems (such as the
autopilot and alarm panel).

(e) Programmable system failures (Hardware and
software failures)

Comment: Well noted in general

Tests for SGCS system has been carried out based upon
IEC60945 and some Class environmental requirements
like the vibration test up to 4G. Test procedure of this
failure should be clearly defined for shop test or onboard
test.

The SG control system shall comply with
the environmental requirements in IACS UR
E10. HW and SW failures in the context of
this UR are not related to environmental
compliance.

The HW in a programmable system is often
built up by a CPU module, power module,
I/0 modules, communication modules, etc..
Failure in such (e.g. failure in I/O module)
shall initiate an alarm.

SW failure is typically detected by check-
sum and watch-dog. Failure is to initiate
alarm.

(f) Hydraulic locking HLA :

Comment: Hydraulic lock alarm is clearly defined as an
alarm of steering gear itself in Classes rule.

It is available to provide the hydraulic lock alarm in SGCS
once such alarm information is supplied from a steering
gear alarm managing system.

Sensing the HLA condition is out of scope of SGCS.

The HY lock alarm (HLA) shall be in the
same alarm panel as the other required SG
alarms.

(g) Deviation between rudder order and feedback*

* Deviation alarm shall be initiated if the rudder’s actual
position does not reach the set point within acceptable
time limits. Deviation alarm may be caused by
mechanical, hydraulic or electrical failures.

Comment: Well noted in general but the definition of this
alarm is not clearly shown.
Please refer to the comment in (c) above. Some current

AA: Applicable for closed loop rudder
control.

BB: The deviation alarm required in this UR
shall be through the alarm panel used for
the other required SG alarms. It is
acceptable to generate this alarm through
the HW used in the SG controls system
based on deviation between the command
from the helm and the rudder feedback.
The deviation alarm in this UR is




Industry comments to UR E25

Proposed answers

SGCS does not sense the rudder’s actual position to
satisfy this alarm requirement.

UR E25(new 2015) HF& TB mentioned as;

“it is noted that a deviation alarm is required by the
USCG.”

We understand that the deviation alarm by the USCG is
referred to;

USA 46CFR 113.43 Steering Failure Alarm Systems
(hereinafter referred to as SFA)

SFA defines very specific requirements. It has to be
independent alarm system from the main steering gear
control systems mechanically and electrically as much as
practicable.

SFA requires an independent steering wheel turning
censor, a separate alarm managing system and a rudder
transmitter with separate wiring arrangements between a
wheel house and steering gear room.

SFA works only at steering wheel control mode, not at
other steering modes and it can cover all type steering
gear control systems independently.

We supply the SFA system as an option for US vessels or
with a specific purchase order.

For this (g) alarm, followings should be defined.

AA: Application coverage of SGCS, all SGCS or specific
SGCS control type

BB: Whether it must be independent from SGCS same as
SFA or the embedded alarm as a standard feature.

CC: Whether operating steering mode is only at steering
wheel mode, or it covers all follow-up steering modes

independent of the USCG requirements.
Deviation alarm in line with USCG is
considered complying with the requirements
in this UR.

Arrangements in line with the requirements
in this UR may NOT comply with the USCG.
CC: Deviation alarm as required in this UR
should apply to any position where the
operator can perform closed loop steering
control.

1.2 All failures detected shall initiate audible and individual
visual alarm on the navigation bridge.

Comment: Well noted in general

2. System response upon failure

2.1 The failures (as defined but not limited to those in 1.1)
likely to cause uncontrolled movements of rudder are to
be clearly identified. In the event of detection of such
failure, the rudder should stop in the current position.
Alternatively the rudder can be set to return to the
midship/neutral position in the event of a failure. This is
subject to the discretion of each Classification Society.

Comment: We do not understand how to control a steering
gear by SGCS when providing steering gear vital alarms
as HLA or Deviation alarm which is caused by steering
gear main construction failures like hydraulic control line
trouble or steering gear power supplies.

SGCS system response to the alarms as shown above
must be conditional, not available in all alarm cases.
There has been much discussion in MSC or IEC related
committees on which is better for safety ship control as to
stop the rudder in the current position or to return to the

We fully acknowledge the comment
concerning control of the rudder in case of
deviation alarm and or HLA. Comparing
these two alarms (“Hydraulic locking” and
“deviation between rudder order and
feedback”) with the first five faults listed in
the UR, (f) and (g) are effects of failure
rather than failures.

Please note the wording in the proposed
UR: “likely to cause uncontrolled
movements of rudder...”

The rationale for the requirement (“zero or
freeze in case of failure”) is to prevent
uncontrolled movement of the rudder.
Freeze, e.g. through stopping the power
units, is considered the only realistic action
during HLA.

One could imagine many different failures
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midship/neutral position in the event of a failure. that could cause deviation alarm (f).

At the moment, it is defined to stop the rudder in the Deviation alarm should hence generate
current position as with the requirement of TCS alarm only (no action), unless the system
performance standard. identifies the deviation as an uncontrolled

Our SGCS stops or holds the rudder order from a steering | movement of the rudder.
stand to the steering gear control system in a steering
gear room.

6. Attachments if any

None
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Technical Background (TB) document for UR E25 (Rev.1 Dec 2019)

1. Scope and objectives

To develop amendments to UR E25.2.1 (June 2016) to clarify the intention and
requirements.

2. Engineering background for technical basis and rationale

Regarding the 2nd and 3rd sentence of UR E25.2.1 (June 2016):

it was observed that the rudder is requested to be stopped in the current position or
returned to the midship/neutral position when vessels face with uncontrolled
movements by failures (as defined but not limited to those in the 1.1 of UR E25);
however the expression "In the event of..., the rudder should stop ... . Alternatively
the rudder can be set to return ... a failure." was evaluated to be unclear for the
reasons that recommendatory wordings such as “should” or “can be”, which are not
appropriate for a mandatory IACS Resolution, are used and such expression do not
clarify if an automatic response may be required to satisfy the requirement.

Regarding the last sentence of UR E25.2.1 (June 2016)

The wording “.This is subject to the discretion of each Classification Society” was
evaluated to be unclear as it may be interpreted to apply to both the 2nd and 3rd
sentence of the UR (i.e. the Classification Society may evaluate not to apply the
requirements for rudder positioning as stated in the 2nd and 3rd sentence) or it may
be interpreted that the Classification Society need to choose between stopping the
rudder in the current position (as per the 2nd sentence) or returning the rudder to the
midship/neutral position (as per the 3rd sentence).

After consideration of the above matters:

1)

2)

it was decided to modify the 2nd and 3rd sentence of UR E25.2.1 (June 2016) (as per
paragraph 4. below) to make clear that the Classification Society need to choose
between stopping the rudder in the current position or returning the rudder to the
midship/neutral position.

the Panel discussed on the need to add the following sentence at the end of
paragraph 2.1 in order to allow in case of failure, as an alternative, an automatic
change-over to stand-by steering gear power unit and control system:

Alternatively, an automatic change-over to stand-by steering gear power unit and
control system may be considered”

This proposal was however not supported by the qualified majority for the reason
that, in case of failures (as defined but not limited to those in paragraph 1.1), there is
the risk that the change over to stand-by power unit and control system might not
impede further uncontrolled rudder movements; the change-over to stand by steering
gear was therefore not considered an alternative to stop the rudder in the current
position or return it to the midship/neutral position.

In this regard one Members Society proposed to modify the above sentence as
follow for the reason that in their understanding a "stand-by control system" is
required by SOLAS Regulation II-1 / 29.7.2 only for steering gears arranged in
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accordance with SOLAS Regulation II-1 / 29.6.1:

“Alternatively, for steering gears arranged in accordance with SOLAS regulation II-
1/ 29.6.1, an automatic change-over to stand-by steering gear power unit and
control system may be considered.”

The proposal was however not supported by the qualified majority

3) An IACS Members proposed to add the following note at the end of paragraph
E25.2.1 for the reason that, with regards to the hydraulic locking failure (item (f) of
the failure list in UR E25.1.1), in their understanding of UR M42.12.2 and 42.13, in
case of hydraulic locking of a steering gear designed to operate with 2 power units
running simultaneously, the steering control is to be regained by stopping each
pump in turn; accordingly, rudder stop in the current position or return to the
midship / neutral position is not deemed sufficient:

“Note: For hydraulic locking failure, refer also to UR M42.12.2 and 42.13.”

The proposal was supported by the qualified majority

3. Source/derivation of the proposed IACS Resolution
N/A
4. Summary of Changes intended for the revised Resolution:

Paragraph 2.1 has been modified as follow:

“2.1 The failures (as defined but not limited to those in 1.1) likely to cause
uncontrolled movements of rudder are to be clearly identified. In the event of

detectlon of such fallure the F&dderhetHd—sfeeﬁ—m—the—e&FFent—ﬁeﬁHen—A}teFﬁa{—wely—

?hrs—s—&rb&ee%te—bhe—érs&e%@%eaeh—@ta&aﬂ&aﬂen%eee%y rudder is to stop in the

current position without manual intervention or, subject to the discretion of the
Classification Society, is to return to the midship/neutral position.

Note: For hydraulic locking failure, refer also to UR M42.12.2 and 42.13.”

5. Points of discussions or possible discussions
The amendments to the UR have been agreed by correspondence.
Regarding paragraph 2.1 the following comments/proposals have been received:

*» One Members Society requested the Panel Members confirmation regarding the
following their understanding:

“Regarding the requirement “the rudder is to stop in the current position without
manual interventions”, it only apply to control systems (that is, to be achieved by
interrupting control over the rudder by a control system which has failed so as not
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to allow the rudder to move), and is not to be interpreted as a requirement for the
provision of additional gears in order to actually physically prevent the rudder from
moving.”

The above understanding was shared by the unanimity of Panel Members.

= One Members Society proposed to modify paragraph 2.1 as follow to improve the
readability:

“2.1 Failures (as defined but not limited to those in 1.1) likely to cause
uncontrolled movements of rudder are to be clearly identified. In the event of the
detection of such failure;

1 the rudder is to stop in the current position without manual intervention; or,
.2 the rudder is subject to the discretion of the Classification Society, to return to
the midship/neutral position; or,

.3 the steering gear is to automatically change-over to the stand-by steering

gear power unit and control system.”

The proposal was not supported by the qualified majority

6. Attachments if any

None
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Technical Background (TB) document for UR E25 (Rev.2 Mar 2022)

1. Scope and objectives

To clarify the necessity of a system response for mechanical failures, including
hydraulic locking.

2. Engineering background for technical basis and rationale

According to UR E25 (Rev.1), it is required to stop the rudder without manual
operation in the event of detection of failure that is identified as likely to cause
uncontrolled movements of the rudder (system response). Hydraulic locking is included
in the failure list to be considered for alarm and system response. When hydraulic
locking occurs, it may cause uncontrolled rudder. In addition, a failure of a sticking
valve that is a cause of hydraulic locking can also lead to uncontrolled rudder
movement on a case-by-case basis. Therefore, according to UR E25 (Rev.1), it is
interpreted that even mechanical failures such as sticking valves, including hydraulic
locking, are subject to the system response.

On the other hand, for electrical failures in the system (e.g., data communication
errors), the rudder can be stopped simply by an electrical signal from the steering
control system, but the above-mentioned failure due to sticking valve is kind of a
mechanical failure and cannot be stopped by an electrical signal from the steering
control system. As stated in the IACS "proposed answer" in terms of "2. System
response upon failure" in the table of TB of URE25(NEW), the only practical way to stop
the rudder when hydraulic locking occurs is to stop the power unit. However, since it is
difficult to implement the stopping of the power unit without manual operation (e.g.,
automatically stopping the pumps), the necessity of system response in the event of
mechanical failure including hydraulic locking was reconsidered.

In addition, the Panel discussed that hydraulic locking is overlapped with ‘deviation
between rudder order and feedback’ in the list of failures in UR E25. Also, a hydraulic
locking alarm is already required in UR M42.

Based on the above, hydraulic locking is deleted from the list of failures in UR E25, and
an exemption is added to the effect that mechanical failures are not subject to the
system response.

3. Source/derivation of the proposed IACS Resolution

None

4. Summary of Changes intended for the revised Resolution:

To clarify that the subject of UR E25 is for the steering gear control system defined
in UR M42 Appendix 1, an application statement is added to paragraph 1. In
addition, the title of the UR is changed to steering gear control system from steering
control system.

Upon the 34th IACS Machinery Panel Meeting, the following updates to UR E25 were
agreed by the Panel:

i) removal of “"Hydraulic locking” from Requirement 2.1;

ii) making references to UR M42.13 in Requirement 3.1; and

iii) modifications on the wording of the added last sentence of Requirement 3.1.
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5. Points of discussions or possible discussions

During the discussion, a Panel Member proposed the following two issues about failure
scenarios in the E25.1.1. Regarding these two issues, the qualified majority agreed and
finally concluded to amend as specified in item 4 of this TB.

Deletion of «(f) Hydraulic locking» or «(g) Deviation between rudder order and
feedback»

a.

b.

The failure scenarios ‘(f) Hydraulic locking’ is overlapped with *(g) Deviation
between rudder order and feedback’. And Hydraulic locking(f) is detected by the
(g) failure.

According to the HF of UR E25, the requirements came from 4 of the Rev.1 of UI
SC94. The «Hydraulic locking considering order given by steering wheel or lever»
had been listed on a kind of failure in 4.1.1 of the Rev.1 of Ul SC94.

Scope of mechanical failures stating on the asterisk note(*) for *(g) Deviation between
rudder order and feedback’

Steering Gear Control System cannot take an actions against kinds of mechanical
failures without manual intervention, even if the failures cause uncontrolled
movements of rudder.

In this regard, the current UR E25 may lead to excessive requirement for all
vessels. As a similar requirement to system response in UR E25.2.1(renumbered
to 3.1), automatic isolation is required to a tanker, chemical tanker, or gas carrier
of 10,000 GT and upwards in accordance with SOLAS II-1/Reg.29.1.6.2.

Therefore, it is suggested stating on the UR E25 that mechanical failures such as
sticking valves and failure of static components(pipes, cylinders) can waive
system response in UR E25.2.1 (renumbered to 3.1) .

6. Attachments if any

None
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TACS History File + TB Part A

UR E26 “Cyber resilience of ships”

Summary

UR E26 aims to ensure the secure integration of both operational technology and
information technology equipment into the vessel’s network during the design,
construction, commissioning, and operational life of the ship. This UR targets the
ship as a collective entity for cyber resilience and covers five key aspects:
equipment identification, protection, attack detection, response, and recovery. This
revision includes requirements for the suppliers to demonstrate compliance with
the requirements in this UR.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.1 (Nov 2023) 15 November 2023 01 July 2024

New (Apr 2022) 11 April 2022 01 January 2024*

*New UR E26 was withdrawn in September 2023 before coming into force on 1
January 2024 (Ref: 22094_1IGm)

e Rev.1 (Nov 2023)
1 Origin of Change:
™ Other (12% IACS Cyber Systems Panel meeting)
2 Main Reason for Change:
Develop IACS unified requirements for verification and survey in newbuilding and
operational phase of cyber physical systems and vessels to ensure compliance with

IACS UR E26.

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

JWG/Cyber systems
4 History of Decisions Made:

During the 12th meeting of the IACS Cyber Systems Panel held September 21-23,
2021, following former discussions and request from GPG, the Cyber Panel agreed to
form PTPCO7 to develop requirements for verification, survey and audit in newbuilding
and operational phase of cyber physical systems and vessels to ensure compliance
with IACS UR E26 and UR E27. Executive summary of the history, such as internal
decisions made, meeting minutes, reference to Form A or Form 1.
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The objectives for PTPC07 have been defined in Form A as follows: “Establish common
requirements for verification activities to ensure a harmonized practice for compliance
with UR E26 and UR E27.”

Further, it was decided by the Cyber Systems Panel in January 2023 that PTPCO7 shall
propose resolution of industry feedback to UR E26 and UR E27 (“pilot phase
comments”).

5 Other Resolutions Changes:

UR E22 and UR E27 may be impacted, for cross-reference purposes.

6 Any hinderance to MASS, including any other new technologies:

In the development of this UR, consideration has been given so as not to hinder the

development of new or improved technologies providing an equivalent or higher level
of safety.

7 Dates:
Original Proposal: August 2022 (Made by: PT PC07)
Panel Approval: 30 October 2023 (Ref: PC21008_ICzu)
GPG Approval: 11 November 2023 (Ref: 22094 _1Gp)
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e New (Apr 2022)

*New UR E26 was withdrawn in September 2023 before coming into force on 1
January 2024 (Ref: 22094_1IGm)

1 Origin for Change:

M Other
2 Main Reason for Change:
None

3 List of non-IACS Member Classification Societies
contributing or participating in IACS Working Group:

None
4 History of Decisions Made:

During the 9th meeting of the IACS Cyber Systems Panel held in March 22-25,
2020, following former discussions and request from GPG, the Cyber Panel agreed
to form a PT for the task of translating appropriate portions of Recommendation
166 on cyber resilience of ships into an IACS UR. Executive summary of the
history, such as internal decisions made, meeting minutes, reference to Form A or
Form 1.

The objectives for this PT have been defined in Form A as follows:

1. Starting from the experience and knowledge acquired in the development of
Recommendation 166 on cyber resilience of ships, produce an UR with
minimum goal-based requirements for cyber resilience of new ships. The focus
will be set on OT systems and cyber incidents resulting from any type of
offensive maneuver that targets such systems, excluding system failures. The
extent of requirements will be limited to the most common and effective cyber
security barriers, feasible for a smooth implementation on all new ships. Such
requirements will be mandatory for OT systems that, if compromised, could
immediately lead to dangerous situations for human safety, safety of the
vessel and/or threat to the environment.

2. Organize the UR to make it possible to implement the requirements therein
contained uniformly and smoothly by class societies and industry and
make it applicable to all types of vessels, in such a way that the
requirements enable a minimum level of security and apply to all classed
vessels/units regardless of operational risks and complexity of OT-
systems.

3. Organize the UR to encourage its evolution and improvement to continuously
provide answers to industry expectations e.g. on systems connectivity,
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digitalization and smart shipping, anticipating the needs of autonomous ships
(MASS) and supporting the effort of national and international authorities on
cyber risk management.

IACS officially released the unified requirements UR E26 "Cyber Resilience in Ships",
and UR E27, "Cyber Resilience Equipment and Systems", in the month of April in the
year 2022, with scheduled implementation date of 01 January 2024.

Given the relatively nascent nature of the subject matter in maritime sector, an
imperative need to establish a standardized approach to survey requirements was
envisaged and the aforementioned unified requirements underwent a meticulous
revision, to incorporate survey requirements. Industry feedback on published URs were
also suitably addressed in revised URs (now referred to as Rev1l) slated to come into
effect on 01 July 2024.

During the course of development of revised URs, considering the challenges in
implementation of the new cyber requirements in smaller vessels, falling under IACS's
scope of applicability as delineated in "IACS General Procedures Volume 1 Chapter A
Introduction- para 2 IACS’s scope of interest," the applicability of these unified
requirements was bifurcated as mandatory compliance for one category of vessels
and non mandatory compliance for another category, in accordance with reference
GPG mail 18197b.

Recognizing the intrinsic interrelationship between IACS UR E27 and UR E26, the scope
of applicability of both URs and to eliminate any potential confusion which could arise
within the industry, due to availability of two versions of same UR with different
implementation date a strategic decision was taken to withdraw the original (new)
version of UR E26 and UR E27, as initially published in the year 2022 which requires
mandatory application to all ships contracted for construction from 01 January 2024.

This strategic approach also eliminates any conceivable perplexity in Industry that
might arise from having two distinct versions/revisions of the same URs, characterized
by a six-month variance in their implementation dates, divergent scopes of
applicability, and supplementary survey information available through the official IACS
website.

5 Other Resolutions Changes
UR E22 and UR E27 may be impacted, for cross-reference purposes.

6 Any hinderance to MASS, including any other new technologies:

In the development of this UR, consideration has been given so as not to hinder the
development of new or improved technologies providing an equivalent or higher level
of safety.

7 Dates:

Original Proposal: December 2019

Panel Approval: September 2021

GPG Approval: 11 April 2022 (Ref: 18197alGz)
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List of Technical Background (TB) documents for UR E26:

Annex 1. TB for New (Apr 2022)

See separate TB document in Annex 1.

Annex 2. TB for Rev.1 (Nov 2023) - Survey requirements

See separate TB document in Annex 2.

Annex 3. TB for Rev.1 (Nov 2023) - Pilot phase Comments

See separate TB document in Annex 3.
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Technical Background (TB) document for UR E26 (New Apr 2022)

1. Scope and objectives

The aim of this resolution is to provide a minimum set of requirements for cyber
resilience of ships, with the purpose of providing technical means to stakeholders
which would lead to cyber resilient ships.

This resolution targets the ship as a collective entity for cyber resilience and is
intended as complementary to other URs and industry standards addressing cyber
resilience of onboard systems, equipment and components.

IACS Recommendation 166 on Cyber Resilience is intended for ships contracted for
construction after its publication and may be used as a reference for ships already in
service prior to its publication. For ships to which this resolution applies as mandatory
instrument, when both this resolution and Recommendation 166 are used, should any
difference in requirements addressing the same topic be found between the two
instruments, the requirements in this resolution shall prevail.

2. Engineering background for technical basis and rationale

Interconnection of computer systems on ships, together with the widespread use
onboard of commercial-off-the-shelf (COTS) products, open the possibility for
attacks to affect personnel data, human safety, the safety of the ship, and threaten
the marine environment.

Attackers may target any combination of people and technology to achieve their
aim, wherever there is a network connection or any other interface between
onboard systems and the external world. Safeguarding ships and shipping in
general from current and emerging threats involves a range of measures that are
continually evolving.

It is then necessary to establish a common set of minimum functional and
performance criteria to deliver a ship that can indeed be described as cyber resilient.

IACS considers that minimum requirements applied consistently to the full threat
surface using a goal-based approach are necessary to make cyber resilient ships.

3. Source/derivation of the proposed IACS Resolution

The development of this resolution starts from the experience and knowledge
acquired in the development of Recommendation 166 on cyber resilience of ships
(IACS Recommendation 166), with the aim to produce an UR with minimum goal-
based requirements for cyber resilience of new ships.

The focus is set on OT systems and cyber incidents resulting from any type of
offensive manoeuvre that targets such systems, excluding system failures.

The extent of requirements is limited to the most common and effective cyber
security barriers, feasible for a smooth implementation on all new ships. Such
requirements will be mandatory for OT systems that, if compromised, could
immediately lead to dangerous situations for human safety, safety of the vessel
and/or threat to the environment.
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Recommendation 166 will remain in force, whereas only some of the content in
this document is lifted over to this resolution, which aims to be small and focus
on the most important cyber security barriers.

This resolution is not concerned about hw/sw failures, but considers only cyber
incidents, i.e. events like intentional or accidental unauthorized access, misuse,
modification, destruction or improper disclosure of the information generated,
archived or used in onboard computer-based systems of interest, or transported
by the networks connecting such systems.

Taking into account the organization and layout of contents adopted in other
authoritative and widely accepted guidelines (IMO MSC-FAL.1/Circ.3, BIMCO
Guidelines...) the organization of contents is inspired by the so-called NIST
Cybersecurity Framework, however maintaining a goal-based approach.

In order to evaluate the topics to be translated into this resolution from
Recommendation 166, an excel sheets which contains the items extracted from
the latest consolidated version of Recommendation 166 has been used. For each
item, CS Panel Members and IACS Joint Working Group/Cyber Systems (JWG)
Members have been asked to vote on the need for a translation into an UR.

An “experience-building phase” has also been considered to clarify and define
the scope of Recommendation 166 to be made mandatory. Discussions have
been carried out inside the Panel on how to implement the experience building
phase in order to agree a common way adopted by all Members and collect
feedback in a consistent format so as to ensure an effective experience capable
of providing results concretely useful for the finalization of the UR.

At the time of discussion, there was very limited experience in Class Societies
and their clients in the actual application of Rec. 166 and a more extensive
experience on its application in the near future seemed not realistic.

It was also noted that a conventional EBP was not possible since Rec.166 is not
established as mandatory requirements. Consequently, it was not possible to gain
experience from its implementation. It was then agreed to start the drafting of a
UR and seek to gather feedback from relevant parts of the industry in the process
of making the UR (i.e. from IACS members and JWG).

The experience building phase relied strongly on JWG inputs, by way of regular
meetings with JWG members to collect comments about the progression of the
UR, comments sent by JWG members to the JWG Chairman through the
dedicated email threads and specific expectations sent by members to the JWG
Chairman.

This resolution has been designed to be open to future developments, to meet
possible future evolution and improvements and continuously provide more and
more appropriate answers to industry expectations e.g. on systems connectivity,
digitalization and smart shipping, anticipating the needs of autonomous ships
(MASS).
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4. Summary of Changes intended for the revised Resolution:

None

5. Points of discussions or possible discussions

Organization of the UR:

This resolution follows a goal-based approach and contains minimum goal-based
requirements for cyber resilience of new ships.

The primary goal is to support safe and secure shipping, which is operationally
resilient to cyber risks.

Whereas safe and secure shipping can be achieved through effective cyber risk
management, to achieve the above, sub-goals for the management of cyber risk are
defined for the five functional elements listed below:

1. Identify: Develop an organizational understanding to manage cybersecurity
risk to onboard systems, people, assets, data, and capabilities.

2. Protect: Develop and implement appropriate safeguards to protect the
ship against cyber incidents and maximize continuity of shipping
operations.

3. Detect: Develop and implement appropriate measures to detect and identify
the occurrence of a cyber incident onboard.

4. Respond: Develop and implement appropriate measures and activities to
take action regarding a detected cyber incident onboard.

5. Recover: Develop and implement appropriate measures and activities to
restore any capabilities or services necessary for shipping operations that
were impaired due to a cyber incident

These sub-goals and relevant functional elements should be concurrent and
considered as parts of a single comprehensive risk management framework.

Functional/technical requirements are given for the achievement of specific sub-
goals of each functional element.

While it is generally recognized that in the cyber risk management operational
aspects are fundamental elements to achieve the target goals and subsequently
the sub-goals, it has been pointed out by the JWG that these elements should be
ensured by other guidelines specifically directed for ship owners (BIMCO Guidelines
etc.) and reference to the operational requirements should be avoided. This point
of view has been taken in high consideration in this UR.

The requirements are intended to allow a uniform implementation by stakeholders
and to make them applicable to all types of vessels, in such a way as to enable an
acceptable level of resilience and apply to all classed vessels/units regardless of
operational risks and complexity of OT systems.
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For each requirement, a rationale is given.

A summary of actions to be carried out and documentation to be made available is
also given for each phase of the ship’s life and relevant stakeholders participating to
such phase. Criteria for performance evaluation and testing are also given.

Scope of application

This resolution applies to:

a) Operational Technology (OT) systems onboard ships, i.e. those computer-
based systems (CBS) using data to control or monitor physical processes
that can be vulnerable to cyber incidents and, if compromised, could lead to
dangerous situations for human safety, safety of the vessel and/or threat to
the environment. In addition, navigational systems required by statutory
regulations and internal and external communication systems required by
class rules and statutory regulations are included in the scope of applicability
of this resolution,

and

b) Any IP-based communication interface from CBSs in scope of this UR to
other systems

The cyber incidents considered in this resolution are events resulting from any
offensive manoeuvre that targets OT systems onboard ships.

Concerning inclusion of IT systems in the scope of applicability, a discussion has been
carried out about the possibility to require a-priori segregation between IT and OT
systems to avoid inclusion of IT systems in the scope of applicability.

Another approach to inclusion of IT systems in scope of applicability has been
discussed, based on the impact of a possible impairment of an IT system on the
safe operation of the ship, leading to a categorization of IT systems connected to
OT systems essentially according to E22 Cat.I, II, III.

Both approaches have been considered as feasible, however none has been selected
as exclusively applicable, also taking into account the variety of real-world cases.

IT systems connected to OT systems are not considered in the scope of applicability
of this resolution, however the interface in-between is considered in scope and
should be the same level of security as required to the CBS in scope.

The Scope of Applicability has been defined also taking into account the absence of a
requirement for Risk Assessment and is intended to clarify which CBSs belong to
which E22 Category.

Having a unique Scope of Applicability among all URs on cyber resilience, including
E22 has been proposed, to be referenced by other URs. This unique scope of
applicability should provide a sufficiently exhaustive and clear list of CBS and
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criteria to assign CBS to Cat.I, II or III to novel technologies, new devices etc. To
this purpose, the list provided in this resolution can be considered as a starting
point.

Risk Assessment

An assumption of this resolution is that a preliminary risk assessment is already
done by IACS, resulting in a defined minimum set of requirements and a defined
set of computer-based systems (indicated in the Scope of Applicability) to be
considered for the safety of the ship.

This assumption implies that an initial risk assessment to establish appropriate
level of protection is not needed since this is implied by the pre-selected
minimum goal-based requirements in this resolution.

However, there could be systems on board for which the cyber risk is negligible
and may be exempted from some or all requirements. Criteria for such exemption
are not precisely defined in this resolution, due to the possible variety of real-world
cases.

To avoid diverging practice among shipyards and classification societies, it would be
necessary to develop a more prescriptive methodology for such risk assessment and
its acceptance criteria. It may be feasible to focus on attack surfaces such as network
connections, physical access to the equipment, portable devices, software updates,
etc.

This resolution allows for a system-oriented risk assessment in the design phase.
The purpose of this would be to determine if any of the required systems are “so
simple” that they by design represent low risk. The requirements to such systems
could then be less. The system-oriented risk assessment in the design phase is
aimed to establish if any requirements are not applicable for certain systems or
vessels. E.g. requirement for secure remote access is not applicable if there is no
system providing remote access.

Exclusion of a Computer Based System falling under the scope of applicability of
this resolution from the application of relevant requirements needs to be duly
justified and documented. Such exclusion can be accepted by the Classification
Society only if evidence is given that the risk level associated to the operation of
the CBS is under an acceptable threshold by means of specific risk assessment.

The risk assessment shall be based on available knowledge bases and experience
on similar designs, if any, taking into account the CBS category and its connectivity.
Cyber threat information from internal and external sources may be used to gain a
better understanding of the likelihood and impact of cybersecurity events.

In the risk assessment, the following elements shall be considered:

1. Asset vulnerabilities;

2. Threats, both internal and external;
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3. Potential impacts of cyber incidents affecting the asset on human safety,
safety of the vessel and/or threat to the environment;

4. Possible effects related to integration of systems, or interfaces among
systems, including systems not onboard (e.g. if remote access to onboard
systems is provided).

The risk model may be developed using one of the well-established methods such
as fault tree analyses, event tree analyses, Markov models, Bayesian networks,
structural reliability analyses, etc.

There may be different approaches to approval of the risk assessment for exclusion
of CBS from the application of requirements, depending on how challenging the
proposed set of excluded requirements is for the CBS of interest.

One approach to the approval is to compare the safety performance of the CBS to
existing designs to demonstrate that an equivalent level of safety is guaranteed.
In order to demonstrate an equivalent level of safety, evaluation criteria should
be established. Safety objectives and functional requirements should be taken
into consideration when developing the evaluation criteria.

To allow verification of safety equivalence, the risk assessment shall be
complemented with a test plan where specific tests addressing the excluded
requirements are described and relevant results documented.

By means of execution of these tests, the CBS of interest is to demonstrate that it
will perform its intended safety related functions in a manner that is equivalent to or
better than the prescriptive requirement it is deviating from.

Upon positive verification of test results and analysis of the risk assessment
documentation, the risk assessment can be approved.

Verification activities by the classification societies

In section 5 (Test plan for performance evaluation and testing) and in the
appendix (Summary of actions and documents) E26 indicates expected activities to
be carried out by the relevant stakeholders.

It is worth noting that Section 5 "Test plan for performance evaluation and Testing"
is mainly about design, implementation, execution and maintenance of a Test Plan,
which is the essential instrument intended to support and ground the verification of
the effective implementation of measures adopted for the fulfilment of
requirements. It does not indicate how to test or how to conduct surveys, rather it
prescribes how the essential instrument intended to support and ground testing and
verification (the Test Plan) shall be done: how it shall be designed, implemented
and maintained in the different phases of the ship's life, also indicating
responsibility related to these actions.

Definition of specific survey requirements is delegated to a different document in the
Z series and is not in scope of this UR.
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When the new Z-series document will be established, it will probably be
necessary to revise section 5 of this resolution in order to align and harmonize
the contents of the two documents. This revision will probably also affect the
documentation to be provided to Class societies.

Security Levels

While ISA/IEC 62443 and other popular standards have a robust, articulated and
target-based definition of security levels (SLs), using SLs in this resolution in the
same way and based on the same principles appears to be not compatible as the
UR is set to provide minimum requirements.

Form A states that minimum security requirements for all new vessels shall be
defined: this implies that multiple security levels are not relevant for this resolution.

On the other hand, UR E22 already has a concept of SLs implied with the
definition of Cat.I, II and III. So, having a common approach followed by this
resolution and E22 has been considered more important and consistent.

Categories defined in E22 (Cat.I, II, III), even if based essentially on the impact or
consequences of possible impairment of CBS functionality due to a cyber incident, are
very familiar to most stakeholders (UR E22 has been in force for very long time) and
provide a well-understood view of CBS’s criticality.

Other subdivisions or categorizations such as 62443-like security levels have been
avoided in this resolution.

For the sake of clarity, the word “category” has been reserved to E22 categories
and not used anywhere else.

Requirements to be fulfilled during the ship’s operational life

Requirements to be fulfilled during the ship’s operational life have been considered
in this resolution. This will be further addressed in the Z-series document that will
be developed describing survey procedures and activities.

Based on feedback from JWG, it was decided to exclude verification activities by
the classification societies during the operational phase of the vessel, except
verification of required documentation. This conclusion should be considered a
point for discussion since it is widely recognized that cyber security relies on
continuous management of cyber risks, policies, procedures, roles and
responsibilities, physical access control, awareness training, monitoring of cyber
events, management of change, security patching, incident response, business
continuity, etc.

E26 currently includes some requirements to the shipowner related to the operational
phase, but no verification activities by the classification societies, except verification
of required documentation.

6. Attachments if any

None
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Technical Background (TB) document for UR E26 (Rev.1 Nov 2023) - Survey
requirements

1. Scope and objectives

Form A specified four work items, summarized as follows:

a) Specify verification activities of cyber physical systems delivered by product
suppliers.

b) Specify verification activities of integration, architecture and implementation by
shipyards or system integrators.

c) Specify verification activities of cyber security management during operation.

d) Establish guidance for acceptance criteria, compensating countermeasures, test
methods and application of alternative standards.

2. Engineering background for technical basis and rationale

Since UR E26 specifies requirements for the installation, integration and management
of cyber physical systems onboard, it was decided that UR E26 Rev.1 should address
item II, III and IV in Form A.

Furthermore, it was decided that UR E26 Rev.1 should specify requirements to how
system integrators and shipowners shall demonstrate compliance with the
requirements of UR E26. Hence, it should not specify how the classification societies
shall carry out verification activities.

It was considered important to ensure the classification process specified in UR E26 is
not in contradiction with UR E22.

Finally, it was considered important to rectify any faults or inconsistencies that may
have been overlooked in the development of the original version of UR E26.

2a. Specification of the data utilised in the development/revision of the
proposed IACS Resolution, if any

None
3. Source/derivation of the proposed IACS Resolution
None
4. Summary of Changes intended for the revised Resolution:
None
5. Points of discussions or possible discussions
5.1 Management of cyber security
During development of UR E26 Rev.1 it was discussed how requirements in E26

related to management of cyber security may be demonstrated by the
stakeholder and how these requirements may be verified by the classification
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societies.

It was recognized that these requirements are generally not prescriptive,
enabling verification by testing or conventional inspection/survey, but that they
are goal-based and relies on processes implemented in the organization
responsible for operation of the vessel.

It was also recognized that these requirements may be considered broadly
addressed by IMO resolution MSC.428(98) and may be partly covered by the
Flag’s statutory requirements. E.g. “Administrations to ensure that cyber risks
are appropriately addressed in safety management systems”.

Since these requirements are considered important to ensure cyber resilience in
the operational phase of the vessel, it was decided to keep the requirements in
E26 and verify compliance by the following survey schemes:

1) Verify in the first annual survey that Shipowner’s documented processes (i.e.
policies, procedures, manuals, instructions, etc.) address the requirements in
E26

2) Verify in subsequent annual surveys that Shipowner organization follows the
documented processes that are submitted and verified in the implementation
survey.

a) It was discussed if the verification to be carried out in the annual surveys
is considered an “audit” activity and if such activities shall be required by
classification societies.

Since the annual survey requirements in UR E26 are quite prescriptive,
and refer to specific technical requirements in E26, it was found that these
verification activities are to be considered “survey items”. The
classification surveyor shall verify that relevant records or other artifacts
have been produced demonstrating that the required technical security
countermeasures in UR E26 are maintained and demonstrating that the
required processes/management activities in UR E26 are implemented on
board.

b) It was discussed if the scope of annual survey is the same as invoked by
MSC.428(98) and IACS Procedural Requirements No.9 (Procedural
Requirements for ISM Code Certification).

The security-related requirements invoked by MSC.428(98) are general
and nonspecific. The ISM Audit is required by the Administration (not
classification societies) and intends to verify that the objectives of the ISM
Code are met (i.e., “that SMS takes into account cyber risk management”
and “that cyber risks are appropriately addressed in the SMS"). Based on
this, the ISM Audit cannot be considered to cover the prescribed
requirements in UR E26.

The documented processes were summarized in Appendix I and Appendix II, and
the survey items/acceptance criteria are specified in each subsection “"Operation
phase”.

See also Definition of audit in UR E27 HF_TB (Rev.1 Apr 2023) Annex 3 item 5.1.
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Alignment of requirements with UR E27

During the development of the new unified requirements E26 and E27 in 2022,
efforts were made to ensure that there two documents were aligned. This
alignment was continued in the development of the revised E26 and E27 in
2023.

The objective was to ensure that CBSs approved in accordance with UR E27
would have all necessary security capabilities to meet the requirements of E26.

Content of documentation to be submitted by System integrator

Based on the process specified in UR E27 Rev.1, all CBSs in the scope of
applicability shall be verified to meet all applicable requirements of UR E27
before delivery to the System integrator (shipyard).

If the System integrator supplies equipment in scope of applicability, the System
integrator is considered a Supplier, and UR E27 applies also for the System
integrator.

The process in UR E27 includes assessment of documentation and survey by the
classification society with factory acceptance test. CBSs that are type approved
in accordance with UR E27 may be subject to a lesser verification process.

Based on the above process, it was decided that E26 shall not require the
System integrator to document the security capabilities required by UR E27
(since this is the responsibility of the Suppliers).

It was also decided that E26 shall not require testing of these security
capabilities in the commissioning phase on board (since this is done in FATs or
type approval testing).

Consequently, it was decided to focus requirements to the System integrator on
issues related to integration (e.g. security zones, physical access controls,
security zone boundaries, etc.)

The requirements for documentation by the System integrator are specified in
section 5.1 and in each subsection “Design phase”.

The requirements for testing during commissioning on board are specified in
section 5.2 and in each subsection "Commissioning phase”.

Scope of testing in the commissioning phase

The extent of required testing in the commissioning phase was subject to
discussions during the development of UR E26 Rev.1.

It was concluded that the Ship cyber resilience test procedure shall include all
tests specified in the subsections "Commissioning phase”. This will ensure that
the shipowner will receive a complete test procedure upon delivery of the ship.

However, since most of the requirements in UR E26 are fulfilled by security
capabilities specified in UR E27 and since all CBSs in the scope of applicability
are required to be certified in accordance with UR E27, it was agreed that some
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tests may be omitted from the Commissioning phase (such tests are specifically
identified in the respective subsection "Commissioning phase”). This concept is
further justified as follows:

Since the certification process in UR E27 includes, for each CBS and
equipment in the scope of applicability, verification and testing of the
required inherent security capabilities and configuration thereof, it will not
add significant value to repeat the test onboard. Examples are the capability
to respond safely to DoS events (section 4.2.2) and the capability to be
restored in the event of cyber events (section 4.5.2).

Tests associated with physical installation or integration of the CBSs onboard
may not be omitted in the commissioning phase. Examples are Dos attacks
from external networks (section 4.2.2) and physical access control (section
4.2.4).

The surveyor’s decision to allow for omitting the specified tests shall be based
on the certification process of the respective CBS or equipment having been
carried out without any comments, compensating countermeasures, or
subsequent modifications of the CBS.

In the decision of this concept, it was also recognised that the process of
testing all requirements for each component in each CBS in the scope of
applicability will normally take several weeks. It was therefore found feasible
to credit the testing required by UR E27 as relevant and specified in the
respective subsections.

6. Attachments if any

None
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Technical Background (TB) document for UR E26
(Rev.1 Nov 2023)- Pilot phase Comments

1. Scope and objectives

When IACS UR E26 and UR E27 were published in April of 2022, it was decided that
the period until mandatory implementation should be considered a “pilot phase” and
consequently that feedback from the industry should be considered in a possible
revision of the URs.

2. Engineering background for technical basis and rationale

To allow classification societies sufficient time for implementation of the revised UR
E26 and UR E27 it was decided that cutoff date for considering feedback from the
industry should be set to December 1st. 2022.

In the evaluation of the feedback from the industry it was decided to categorize the
consolidated result of each comment as follows:

- Clarification (no change)
- Suggestion for improvement

2a. Specification of the data utilised in the development/revision of the
proposed IACS Resolution, if any

None

3. Source/derivation of the proposed IACS Resolution

None

4. Summary of Changes intended for the revised Resolution:
None

5. Points of discussions or possible discussions

5.1 Applicability of UR E26 and E27 (vessel types)

UR E26 Rev.1 was updated to specify vessel types for which the URs apply
considering the following:

- IMO resolution MSC.428(98) encouraging Administrations to ensure that cyber
risks are appropriately addressed in safety management systems required by
ISM Code which applies to ships and units specified by SOLAS I/3 and SOLAS
IX/2.

Mandatory requirements for:

a) Passenger ships (including passenger high-speed craft) engaged in
international voyages



5.2

5.3

Part B Annex 3

b) Cargo ships of 500 GT and upwards engaged in international voyages

c) High speed craft of 500 GT and upwards engaged in international voyage

d) Mobile offshore drilling units of 500 GT and upwards

e) Self-propelled mobile offshore units engaged in construction (ie wind
turbine installation maintenance and repair, crane units, drilling tenders,
accommodation, etc)

Non-mandatory guidance to:

a) Ships of war and troopships

b) Cargo ships less than 500 gross tonnage

c) Vessels not propelled by mechanical means

d) Wooden ships of primitive build

e) Passenger yachts (passengers not more than 12).

f) Pleasure yachts not engaged in trade

g) Fishing vessels

h) Site specific offshore installations (ie FPSOs, FSUs, etc)

Applicability of UR E26 and E27 (CBSs)

During the pilot phase, classification societies received many questions from
shipyards and suppliers about the scope of applicability.

Suppliers were asking which CBSs will be required to have the security
capabilities specified in UR E27.

Shipyards were asking which CBSs will be required grouped into security zones
and meet the requirements in UR E26.

Consequently, it was decided to revise section 1.3 and specify more precisely
the scope of applicability of UR E26 and E27.

Illustration of “Physical network segment” and “logical network segment”

“Physical network segment” and “logical network segment” defined in UR E26
are illustrated below to help the readers understand.

The examples below are arranged in accordance with section 4.2.1; the network
in each security zone is a separate broadcast domain (separate network
segment) and communication between the security zones is controlled by a
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firewall.

Required safety systems must be grouped in one or more dedicated security
zones, and that these zones must be physically segmented from other zones.

Physical segmentation is also required if a CBS shall communicate with
untrusted networks (outside scope of applicability).

Logical segmentation may be applied if other security zones shall communicate
with each other (e.g., navigation systems and control systems).

The examples below are also arranged in accordance with section 4.4.3
(Network isolation), i.e., the connection between each zone may be
disconnected in the event of a security incident.

Note that there may be multiple CBSs within a security zone. These CBSs may
be isolated or connected to each other. Network segmentation and packet
filtering (control of traffic) is not required for communication between CBSs
within the same security zone.

Untrusted
Example of physical segmentation network
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5.4 Interpretation of roll-back

The requirement in section 4.5.3 for CBSs to have the capability to roll-back was
commented in the pilot phase. It was agreed to interpret “roll-back” in a similar way as
“restore”, i.e., that roll-back may be achieved by manual actions.
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6. Attachments if any

None



TACS History File + TB Part A

UR E27 “Cyber resilience of on-board systems and
equipment”

Summary

In this revision, UR E27 aims to ensure system integrity is secured and hardened
by third-party equipment suppliers. This UR provides requirements for cyber
resilience of onboard systems and equipment and provides additional
requirements relating to the interface between users and computer-based
systems onboard, as well as product design and development requirements for
new devices before their implementation onboard ships. This revision includes
requirements for the suppliers to demonstrate compliance with the requirements
in this UR.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Rev.1 (Sep 2023) 18 September 2023 01 July 2024

New (Apr 2022) 11 April 2022 01 January 2024*

*New UR E27 was withdrawn before coming into force on 1 January 2024 (Ref:
22094_IGm)

e Rev.1l (Sep 2023)

1 Origin of Change:
| Other (12" IACS Cyber Systems Panel meeting)
2 Main Reason for Change:

Develop IACS unified requirements for verification and survey of cyber physical
systems to ensure compliance with IACS UR E27.

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

JWG/Cyber systems
4 History of Decisions Made:

During the 12th meeting of the IACS Cyber Systems Panel held September 21-23,
2021, following former discussions and request from GPG, the Cyber Panel agreed to
form PTPCO7 to develop requirements for verification, survey and audit in newbuilding
and operational phase of cyber physical systems and vessels to ensure compliance with
IACS UR E26 and UR E27. Executive summary of the history, such as internal decisions
made, meeting minutes, reference to Form A or Form 1.
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The objectives for PTPC07 have been defined in Form A as follows: “Establish common
requirements for verification activities to ensure a harmonized practice for compliance
with UR E26 and UR E27.”

Further, it was decided by the Cyber Systems Panel in January 2023 that PTPCO7 shall
propose resolution of industry feedback to UR E26 and UR E27 (“pilot phase
comments”).

IACS officially released the unified requirements UR E26 "Cyber Resilience in Ships",
and UR E27, "Cyber Resilience Equipment and Systems", in the month of April in the
year 2022, with scheduled implementation date of 01 January 2024.

Given the relatively nascent nature of the subject matter in maritime sector, an
imperative need to establish a standardized approach to survey requirements was
envisaged and the aforementioned unified requirements underwent a meticulous
revision, to incorporate survey requirements. Industry feedback on URs were also
suitably addressed in revised URs (now referred to as Revl) slated to come into effect
on 01 July 2024.

During the course of development of UR Revl, considering the challenges in
implementation of the new cyber requirements in smaller vessels, falling under IACS's
scope of applicability as delineated in "IACS General Procedures Volume 1 Chapter A
Introduction- para 2 IACS’s scope of interest," the applicability of these unified
requirements was bifurcated as mandatory compliance for one category of vessels and
non mandatory compliance for another category, in accordance with reference GPG
mail 18197b.

Recognizing the intrinsic interrelationship between IACS UR E27 and UR E26, the scope
of applicability of both URs and to eliminate any potential confusion which could arise
within the industry, due to availability of two versions of same UR with different
implementation date a strategic decision was taken to withdraw the original (new)
version of UR E26 and UR E27, as initially published in the year 2022 which requires
mandatory application to all ships contracted for construction from 01 January 2024.

This strategic approach also eliminates any conceivable perplexity in Industry that
might arise from having two distinct versions/revisions of the same URs, characterized
by a six-month variance in their implementation dates, divergent scopes of
applicability, and supplementary survey information available through the official IACS
website.

5 Other Resolutions Changes:
UR E26 may be impacted, for cross-reference purposes.
6 Any hinderance to MASS, including any other new technologies:

In the development of this UR, consideration has been given so as not to hinder the
development of new or improved technologies providing an equivalent or higher level of
safety.
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7 Dates:

Original Proposal : Proposed by CS Panel
Panel Approval : 8 August 2023 (Ref: PC21008_ICzk)
GPG Approval : 19 September 2023 (Ref: 22094_1Gm)

e New (Apr 2022)
*New UR E27 was withdrawn before coming into force on 1 January 2024 (Ref:
22094_IGm)

.1 Origin of Change:

M Other
.2 Main Reason for Change:
None

.3 List of non-IACS Member Classification Societies contributing or
participating in IACS Working Group:

None
.4 History of Decisions Made:

During the 9th meeting of the IACS Cyber Systems Panel held in March 22-25, 2020,
following former discussions and request from GPG, the Cyber Panel agreed to form a
PT to develop Unified Requirement Cyber resilience of on-board systems and
equipment. Executive summary of the history, such as internal decisions made,
meeting minutes, reference to Form A or Form 1.

The objectives for this PT have been defined in Form A as follows:

“To establish cyber resilience unified requirements for on-board systems and equipment
towards cyber security”

.5 Other Resolutions Changes
UR E22 and UR E26 may be impacted, for cross-reference purposes.

.6 Any hinderance to MASS, including any other new technologies:
In the development of this UR, consideration has been given so as not to hinder the

development of new or improved technologies providing an equivalent or higher level of
safety.
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.7 Dates:

Original Proposal : December 2019
Panel Approval : September 2021
GPG Approval : 11 April 2022 (Ref: 18197alGz, 20063bIGs)
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Part B. Technical Background

List of Technical Background (TB) documents for UR E27:

Annex 1. TB for New (Apr 2022)
See separate TB document in Annex 1.

Annex 2. TB for Rev.1 (Sep 2023) - Survey requirements
See separate TB document in Annex 2.

Annex 3. TB for Rev.1 (Sep 2023) - Pilot phase Comments

See separate TB document in Annex 3.
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Technical Background (TB) document for UR E27 (New Apr 2022)
1. Scope and objectives

The aim of this resolution is to establish cyber resilience unified requirements for
onboard systems and equipment. The requirements specified in this UR are applicable
to computer-based systems as defined in IACS UR E26.

This UR does not cover environmental performance for the system hardware and the
functionality of the software. In addition to this UR, following URs shall be applied:

. UR E10 for environmental performance for the system hardware
. UR E22 for safety of equipment for the functionality of the software

2. Engineering background for technical basis and rationale

The evolving technology of surface vessels, container terminals, etc. and increased
reliance upon Operational Technology (OT) and Information Technology (IT)
convergence has created an increased possibility for attacks to affect personnel data,
human safety, the safety of the ship, and to threaten the marine environment.

Attackers may target any combination of people and technology to achieve their aim,
wherever there is a network connection or any other interface between onboard
systems and the external world. Safeguarding shipping from current and emerging
threats involves a range of measures that are continually evolving.

Currently the computer-based systems (CBS) are required to be tested according to UR
E10 for Category II and Category III systems. However, as UR E10 specifies only
environmental test requirements, the cyber security performance is not addressed.

It is then necessary to establish set requirements for cyber resilience of systems and
equipment to be used on-board.

The cyber incidents considered in this resolution are events resulting from any
offensive manoeuvre that targets OT systems onboard ships.

3. Source/derivation of the proposed IACS Resolution

The development of this resolution starts from the experience and knowledge
acquired in the development of Recommendation 166 on cyber resilience of ships
(IACS Recommendation 166).

IEC 62443-3-3 and IEC 62443-4-2 standards have been referred for development of
this UR. The 62443 series of standards aim to improve the safety, availability,
integrity and confidentiality of systems or components used for industrial
automation and control and to provide criteria for procuring and implementing
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secure industrial automation and control systems.

IEC 62443-3-3 standard is part of IEC 62443 series to describe the System security
requirements and security levels. The principal audience for this standard is
intended to be asset owners, system integrators, product suppliers, service
providers and, where appropriate, compliance authorities.

The requirements defined in this UR are derived from foundational requirements
(FR) and subsequent system requirements (SR) described in IEC 62443-3-3 and IEC
62443-4-2 standards.

Whereas ISA/IEC 62443-3-3 standard have a robust, articulated and target-based
definition of security levels (SLs), using SLs in this resolution in the same way and
based on the same principles appear to be not compatible as the UR is set to
provide minimum requirements. In this light, minimum set of requirements are
extracted from IEC 62443-3-3 and defined in this UR. However, as the cyber attack
surface has major impact on system/component cyber security, this aspect has been
considered while identifying the requirements as detailed in this document. IACS UR
E22 is referred for basic system categorization. It has been clarified that navigation
and communication requirements will continue to follow existing IEC 61162-460
Standards.

This resolution has been designed to be open to future developments, to meet
possible future evolution and improvements and continuously provide more and
more appropriate answers to industry expectations e.g. on systems connectivity,
digitalization and smart shipping.

4. Summary of Changes intended for the revised Resolution:

None

5. Points of discussions or possible discussions

None

6. Attachments if any

None



Part B Annex 2

Technical Background (TB) document for UR E27 (Rev.1 Sep 2023)

Survey requirements

1. Scope and objectives
Form A specified four work items, summarized as follows:

a) Specify verification activities of cyber physical systems delivered by product
suppliers.

b) Specify verification activities of integration, architecture and implementation by
shipyards or system integrators.

c) Specify verification activities of cyber security management during operation.

d) Establish guidance for acceptance criteria, compensating countermeasures, test
methods and application of alternative standards.

2. Engineering background for technical basis and rationale

Since UR E27 specifies requirements for cyber physical systems delivered by product
suppliers, it was decided that UR E27 Rev.1 should address item I and IV in Form A.

Furthermore, it was decided that UR E27 Rev.1 should specify requirements to how
product suppliers shall demonstrate compliance with the requirements of UR E27.
Hence, it should not specify how the classification societies shall carry out verification
activities.

It was considered important to ensure the classification process specified in UR E27 is
not in contradiction with UR E22.

Finally, it was considered important to rectify any faults or inconsistencies that may
have been overlooked in the development of the original version of UR E27.

2a. Specification of the data utilised in the development/revision of the
proposed IACS Resolution, if any

None

3. Source/derivation of the proposed IACS Resolution
None
4. Summary of Changes intended for the revised Resolution:

None
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5. Points of discussions or possible discussions

5.1

5.2

5.3

IEC 63154 as alternative standard for navigation and radiocommunication
systems

The application of alternative standards in lieu of UR E27 was discussed. An
inconsistency was found in that UR E26 referred to IEC 61162-460 or IEC 63154
as alternative standards, whereas UR E27 referred to only IEC 61162-460.
During the development of UR E27 Rev.1 it was understood that IEC 63154
refers to IEC 61162-460 as a normative standard, and consequently it would
have been more appropriate to specify both IEC 61162-460 and IEC 63154 as an
alternative to UR E27. However, this was considered too excessive, and it was
decided to not mention IEC 63154 as an alternative standard.

IEC 61162-460 as alternative standard for navigation and radiocommunication
systems.

It was proposed by PTPCO07 that UR E26/UR E27 should be “agnostic” with
respect to application of alternative standards, and the following text was
accepted by the CS Panel:

“For navigation and radiocommunication systems, the application of other
equivalent standards in lieu of the required security capabilities in UR E27
section 4 may be accepted by the Society, on the condition that
requirements in UR E26 are complied with."”

However, it was then learned that IEC TC80 was in progress of updating IEC
61162-460 with the aim to meet the requirements of UR E26 chapter 4. To
acknowledge this work, the following text was decided:

“For navigation and radiocommunication systems, the application of IEC
61162-460 or other equivalent standards in lieu of the required security
capabilities in UR E27 section 4 may be accepted by the Society, on the
condition that requirements in IACS UR E26 are complied with.”

Additional security capabilities

The requirements in UR E27 section 4.2 applies for computer-based systems that
will communicate with systems or networks outside the scope of UR E26
(untrusted networks).

Given that the technical requirements in UR E27 are derived from IEC 62443-3-
3, it was questioned why UR E27 does not include relevant requirements in FR5
of IEC 62443-3-3 (segmentation of security zones and conduits traversing zone
boundaries).

It was assumed that such requirements were omitted from UR E27 since these
are specified in UR E26 section 4.2.1 and are primarily under the responsibility of
the shipyard/system integrator.

However, for product suppliers delivering systems with e.g. remote support
capabilities, UR E27 would not specify all required security capabilities.
Therefore, it was decided to add the following sentence after the first paragraph
of section 4.2:
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“CBSs with communication traversing the boundaries of security zones
shall also meet requirements for network segmentation and zone
boundary protection in UR E26 section 4.2.1 and 4.2.2."

5.4 Documentation requirements

The original version of UR E27 specified in section 3 the documents to be
submitted by the supplier.

The revised UR E27 includes a more detailed description of this documentation.
To minimize changes to the original version of UR E27, this detailed description
was added in the new section 6.2 (Plan approval) and referred to section 3, for
consistency.

It was commented that this cross referencing is difficult to read and therefore it
was decided that the new detailed description is moved to- and merged with
section 3.

6. Attachments if any

None



Part B Annex 3

Technical Background (TB) document for UR E27 (Rev.1 Sep 2023)

Pilot phase

1. Scope and objectives

When IACS UR E26 and UR E27 were published in April of 2022, it was decided that the
period until mandatory implementation should be considered a “pilot phase” and
consequently that feedback from the industry should be considered in a possible
revision of the URs.

2. Engineering background for technical basis and rationale

To allow classification societies sufficient time for implementation of the revised UR E26
and UR E27 it was decided that cutoff date for considering feedback from the industry
should be set to December 1st. 2022.

In the evaluation of the feedback from the industry it was decided to categorize the
consolidated result of each comment as follows:

- Clarification (no change)
- Suggestion for improvement

2a. Specification of the data utilised in the development/revision of the
proposed IACS Resolution, if any

None

3. Source/derivation of the proposed IACS Resolution

None

4. Summary of Changes intended for the revised Resolution:
None

5. Points of discussions or possible discussions

5.1 Definition of audit
It was suggested to add definition of Audit in UR E27 to ensure the reader will

understand that terms such as “audit records” and “auditable events” in UR E27
have different meaning than “audit” required by the ISM Code. It was decided to
not add the definition in UR E27, but instead clarify possible uses of the term
“audit” in this TB:

IACS Procedural Requirements for ISM Code Certification: "Audit" means a
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process of systematic and independent verification, through the collection of
objective evidence, to determine whether the SMS complies with the
requirements of the ISM Code and whether the Safety Management System
(SMS) is implemented effectively to achieve the Code’s objectives.

IEC 62443-3-3:2013 “Auditable events”: The purpose of this requirement is to
record the occurrence of important events which need to be audited as
significant and relevant to the security of the control system.

IEC 62443-4-1:2018 “audit log”: event log that requires a higher level of
integrity protection than provided by typical event logs.

IEC 62443-1-1: 2009 “security audit”: independent review and examination of a
system's records and activities to determine the adequacy of system controls,
ensure compliance with established security policy and procedures, detect
breaches in security services, and recommend any changes that are indicated for
countermeasures [8].

Relationship with IEC 62443-3-3
It was decided in the 14™ CS panel meeting that the relationship between the

requirements in UR E27 section 4 should be clarified by applying one of the
following options:

- Change the text in UR E27 to align with the text in IEC 62443-3-3
- Add a note in UR E27 to clarify the relationship

The second alternative was decided during the development and hearing process
of UR E27, and it was decided to add the following note to section 4:

“The requirements in this section are based on the selected requirements
in IEC 62443-3-3. To determine the full content, rationale and relevant
guidance for each requirement, the reader should consult the referenced
standard.”

The classification societies may choose to enforce the requirement text as
specified in UR E27 (taking into consideration the rationale in the IEC standard),
or they may choose to follow the text in IEC 62443. This should make a
significant difference. The following main differences were identified:

- Item 10/ SR 2.3: The note in UR E27 allows for compliance based only on
physical port blockers. If the IEC 62443-3-3 is followed, the system itself
should have capabilities to disable such ports, prevent use by
unauthorized users, or prevent/restrict transfer of data to/from such
devices. If these requirements cannot be met, it is fully possible to accept
non-compliance based on compensating countermeasures such as physical
port blockers. This should then be documented and informed to the
Shipowner so that this can be incorporated into the policy and procedure
for handling mobile and portable devices.
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- Item 13 / SR 2.8: The following events are not listed in E27: request
errors, control system events, potential reconnaissance events, audit log
events. Also, E27 does not specify the content of the audit records
(timestamp, source, category, type, event ID, event result.)

- Item 17 / SR 3.1: E27 includes "Note: Cryptographic mechanisms shall be
employed for wireless networks". This is possibly quite OK since such
encryption is believed to be part of "commonly accepted industry
practices" in SR 2.2.

- Item 21 / SR 4.1: E27 includes "Note: Cryptographic mechanisms shall be
employed for wireless networks". This is possibly quite OK since such
encryption is believed to be part of "commonly accepted industry
practices" in SR 2.2.

Secure development lifecycle (SDL) requirements
It was questioned how the classification societies would apply the SDL

requirements for computer-based systems that are developed before the SDL
requirements became mandatory.

Some of the requirements are not specifically related to the development
process whereas other requirements may be enforced following a reasonable and
practicable approach.

It may be noted that the seven SDL requirements in UR E27 are to some extent
lacking the complete context since the majority of the requirements in IEC
62443-4-1 are not implemented in UR E27.

Definition of computer-based network
The definition of computer-based network was discussed in the 14th CS Panel

meeting.
It was agreed to use the same definition in UR E26 and E27:

"Computer Network: A connection between two or more computers for the
purpose of communicating data electronically by means of agreed
communication protocols.”

It was also proposed to add the following sentence:

“Networks within a computer are not necessarily dealt with as computer
network."

The reason for the amended sentence was to allow for unmanaged network
switches to be used within CBSs delivered by suppliers, even if such switches do
not support many of the requirements in UR E26 and UR E27 (e.g. item 1 in
Table 1).

It was decided in the 15th CS panel meeting that the amended sentence is not
needed due to the following reasons:
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If a device in a CBS does not have human user interface, then the
requirements related to human user interface is not applicable (e.g. item
1 in table 1), hence such requirements would not prevent the use of an
unmanaged switch.

An unmanaged network switch cannot provide functionality to protect
against excessive network traffic. Ref. UR E26 section 4.2.2.1/4.3.1.3 and
UR E27 item 24. However, if such protection functions can be
implemented in the endpoints of the network (e.g. in the PLCs and HMI-
devices), then it would be acceptable to use unmanaged switch in a CBS.
An unmanaged network switch cannot provide functionality to prevent
connection of mobile/portable devices to the network. Ref. UR E26 section
4.2.7 and UR E27 item 10. However, this should be acceptable if the
network switch and all its connected devices are installed in a locked
cabinet and/or in an area with control of physical access. In addition,
unused ports should be physically blocked.

6. Attachments if any

None
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History Files (HF) and Technical Background
(TB) documents for URs concerning Fire
Protection (UR F)

Res. No. Title Current Rev. HF/TB?
UR F1 Cathodic protection on oil tanker Rev.1 Jun 2002 No
UR F2 Aluminium coating on board oil tankers Rev.2 Nov 2012 HF
and chemical tankers
URF3 Tank cleaning openings 1971 No
UR F4 Deleted (1987) No
URF5 Pump room alarms Rev.1 1973 No
UR F6 Standardization of Flash Points Rev.1 1996 No
UR F7 Portable instruments for measuring Corr.1 Nov 2020 HF
oxygen and flammable vapour
concentrations
UR F8 Pressurisation of cargo tanks Rev.1 1989 No
UR F9 Lighting and sighting ports in pump Deleted Dec 2013 No
room/engine room bulkheads
UR F10 Deleted (1986) No
UR F11 Deleted (1986) No
UR F12 Deleted No
UR F13 | Gland seals in pump room bulkheads Rev.1 1977 No
UR F14 Deleted (1996) No
UR F15 | Reinforced thickness of ballast and cargo Rev.7 Sep 2023 HF
oil piping
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Res. No. Title Current Rev. HF/TB?

UR F16 | Bow and stern loading and unloading Rev.1 Jun 2000 No
arrangements on oil tankers

UR F17 Deleted (1996) No

UR F18 Deleted (1997) No

UR F19 Deleted (1998) No

UR F20 | Inert gas system Rev.7 May 2015 HF

UR F21 | Pump room ventilation 1974 No

UR F22 | Direct loading pipes to oil tanker cargo 1974 No
tanks

UR F23 Deleted (1996) No

UR F24 | Temperature of Steam and Heating Media Rev.2 May 1998 No
within the Cargo Area

UR F25 Deleted No

UR F26 | Safety aspects of double bottoms and duct Rev.3 May 2004 B
keels under cargo oil tanks

UR F27 | Cargo openings in the bottoms of topside 1978 No
tanks of ships carrying alternatively oil and
grain

UR F28 Deleted (1987) No

UR F29 | Non-sparking fans Rev.6 Jun 2005 TB

UR F30 | Emergency fire pumps in cargo ships Deleted (Feb 2002) B

UR F31 | Fire prevention for unattended machinery Deleted No
spaces

UR F32 | Fire detecting system for unattended 1976 No
machinery spaces

UR F33 | Prohibition of carriage in fore peak tanks 1981 No
of oil or other liquid substances which are
flammable

UR F34 Deleted July 2010 No

UR F35 | Fire protection of machinery spaces Rev.8 Jun 2005 B

UR F36 Deleted (1989) No

UR F37 | CO2 and halon containers - testing and Deleted (May 1998) No
survey Re-categorised to Rec 53.1

UR F38 | Survey and testing of foam concentrates Deleted (May 1998) No

Re-categorised to Rec 563.2
UR F39 | Measures to prevent explosions in Deleted (Jul 2002) B

cargo pump rooms on oil tankers




Res. No. Title Current Rev. HF/TB?
UR F40 | Combined use of pumps for essential Deleted (1997) No
services of non-continuous nature in ships
of 500 GRT and above
UR F41 | Sea intakes for fire pumps on ships with 1993 No
ICE class
UR F42 | Fire testing of flexible pipes Deleted (Nov 2023) HF
UR F43 | Installation Requirements for analysing Deleted (Jan 2025) HF
units for continuous monitoring of
flammable vapours
UR F44 | Fore peak ballast tanks and space Rev.3 Corr.1 Mar HF
arrangements on oil & chemical tankers 2025
UR F45 | Installation of BWMS on-board ships Rev.1 Mar 2025 HF
UR F46 | Low pressure CO- piping system New Aug 2021 HF




l ACS History File + TB, Part A

UR F2 “Aluminium Coatings on Board Oil Tanker and
Chemical Tankers”

Part A. Revision History

Version no.

Approval date

Implementation date
when applicable

Rev.2 (Nov 2012)

21 November 2012

1 January 2014

Corr.1 (March 1999)

04 March 2012

Rev.1 (May 1998)

28 May 1998

NEW (May 1971)

No records

e Rev.2 (Nov 2012)
.1 Origin for Change:
4} Suggestion by IACS Member/ CSR PT2
.2 Main Reason for Change:
e To align UR F2 with CSR-DHOT, per KC695.

.3 List of non-1ACS Member classification societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None
.4 History of Decisions Made:

At 12" Hull Panel Meeting, it was agreed by the Hull Panel to amend UR F2 to align it
with CSR-DHOT.

For Technical Background, see Annex 1.

.5 Other Resolutions Changes

None

.6 Dates:
Original proposal: 20 September 2011 Made by: Hull Panel Chair
Panel Approval: 01 October 2012  by: Hull Panel
GPG Approval: 21 November 2012 (12172 _1Gc)

e Corr.1 (March 1999)

It was found that the text of UR F2 Rev.1 in clean version was not the same of the
underlined version. As the UL version of UR F2 Rev.1 was adopted by Council the clean
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version must have the same text. Therefore the clean version was corrected
accordingly.

e Rev.1 (May 1998)

Addressed a use of aluminium pipes in hazardous areas on open deck, inerted cargo
tanks and ballast tanks.

Adopted by C37.
e NEW (1971)

No history available.
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Part B. Technical Background

List of Technical Background (TB) documents for UR F2:

Annex 1. TB for Rev.2 (Nov 2012)

See separate TB document in Annex 1.
4V >

Note: There are no Technical Background (TB) documents available for the original
resolution (1971), Rev.1 (May 1998), or Corr.1 (March 1999).
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TECHNICAL BACKGROUND DOCUMENT
IACS UR F2 (REV.2, Nov 2012)

1. Scope and objective
To align UR F2 with CSR-DHOT.
2. Background

Knowledge Center Item 695 was created to clarify the differences between CSR-
DHOT and UR F2 regarding aluminum coatings. In June 2008, an answer was
approved for KC 695, indicating that there was in fact inconsistency between the
documents and that one or the other would be updated to ensure consistency.
At the suggestion of the CSR PT2 at the 12" Hull Panel Meeting, the Hull Panel
agreed that UR F2 should be amended to align with CSR-DHOT.

3. Points of discussions or possible discussions

e Aluminum limit and testing procedure

o CSR-H DHOT allows for coatings with greater than 10% Al, if “it has
been shown by appropriate tests that the paint to be used does not
increase the incendiary sparking hazard.”

o However, this clause was not included in this revision of UR F2
because the Hull Panel Members had limited experience with coatings
with greater than 10% Al and the testing procedures for such coatings.
In the absence of an Industry Standard test procedures, the Hull Panel
preferred to set a strict upper limit of 10% Al limit.

4. Source/derivation of proposed requirements

» (CSR-DHOT, Section 6 2.1.3.1

Submitted by Hull Panel Chairman
[01 Oct 2012]
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I ACS History File + TB Part A

UR F7 “Portable instruments for measuring oxygen
and flammable vapour concentrations”

Summary

UR F7 has been corrected to clarify the application statement so that it clearly
only applies to new construction.

Part A. Revision History

Version no. Approval date Implementation date
when applicable

Corr.1 (Nov 2020) 20 November 2020 -

Rev.3 (June 2020) 13 June 2020 1 July 2021

Rev.2 (May 1999) May 1999 -

Rev.1 (1989) 1989 -

New (1971) 1971 -

e Corr.1 (Nov 2020)
1 Origin of Change:
vl Suggestion by IACS member
2 Main Reason for Change:
To clarify that there was no intention to retroactively apply the Rev.3 to existing ships.

3 List of non-1ACS Member classification societies contributing or
participating in IACS Working Group:

None
4 History of Decisions Made:

The application statement was updated to included the phrase “on ships contracted for
construction on or after 1 July 2021”.

5 Other Resolutions Changes:
None
6 Any hinderance to MASS, including any other new technologies:

None
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7 Dates:

Original Proposal: 04 August 2020

Panel Approval: 09 November 2020 (Ref: 20080_PSbh)

GPG Approval: 20 November 2020 (Ref: 20080_IGf)
¢ Rev.3 (June 2020)
1 Origin of Change:

V| Suggestion by IACS member

2 Main Reason for Change:
To distinguish between portable gas detectors capable of measuring flammable vapour
concentrations in air and it capable of flammable vapour concentrations in inerted
atmosphere.

To incorporate the content of UI SC149.

3 List of non-1ACS Member classification societies contributing through the
TC Forum and/or participating in 1ACS Working Group:

None
4 History of Decisions Made:
More clear distinction between gas detectors described in UR F7 was proposed within
the Safety Panel by a member. After some discussion it was agreed to revise the UR
F7. It was also agreed to incorporate the content of Ul SC149 into UR F7.
5 Other Resolutions Changes:
None
6 Any hinderance to MASS, including any other new technologies:
None
7 Dates:
Original Proposal: 2 August 2017
Panel Approval: 7 May 2020 (Ref: 20080_PSa (PS170100))
GPG Approval: 13 June 2020 (Ref: 20080_IGc)
e Rev.2 (May 1999)

Refer to TB document in Part B Annex 1
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e Rev.l (1989)

No HF&TB document available

e New (1971)

No HF&TB document available

kK koK kK kok
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Part B
Part B. Technical Background
List of Technical Background (TB) documents:

Annex 1. TB for Rev.2 (May 1999)

See separate TB document in Annex 1.

Annex 2. TB for Rev.3 (June 2020)
See separate TB document in Annex 2.

<4V )

Note: There are no separate Technical Background (TB) documents available for New
(1971), Rev.1 (1989) and Corr.1 (Nov 2020).
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UR F7 Rev. 2

o Objective and scope
Upgrade this UR to adequately cover oil tankers with IGS.
Take into account SOLAS 1996 amendments to Reg. 11-2/59.

« Sources of proposed requirements
UR F7
Reg. 11-2/59

« Unanimous agreement achieved.

Date of submission: 21 May 1999
By BV
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Technical Background (TB) document for UR F7 (Rev.3 June 2020)

1. Scope and objectives

This revision is intended to make more clear distinction between portable gas detectors
capable of measuring flammable vapour concentrations in air and it capable of
flammable vapour concentrations in inerted atmosphere. This revision also intended to
incorporate relevant IACS UI.

2. Engineering background for technical basis and rationale

The main purpose of measuring flammable vapour concentrations in air is considered
to determine what percentage of gas is present relative to lower explosive limit (LEL).

Regarding measuring flammable vapour concentrations in inerted atmosphere,
determining % LEL rather than % gas by volume in an atmosphere without oxygen
does not make sense.

3. Source/derivation of the proposed IACS Resolution

UR F7 is related to SOLAS Reg. 1I-2/4.5.7.1.

"5.7.1 Portable instrument

Tankers shall be equipped with at least one portable instrument for measuring oxygen
and one for measuring flammable vapour concentrations, together with a sufficient set
of spares. Suitable means shall be provided for the calibration of such instruments.”
4. Summary of Changes intended for the revised Resolution:

More clear distinction between portable gas detectors capable of measuring flammable
vapour concentrations in air and it capable of flammable vapour concentrations in

inerted atmosphere has been made

Content of UI SC149 which is the interpretation for SOLAS Reg. 1I-2/4.5.7.1 has been
incorporated

5. Points of discussions or possible discussions
Regarding changes for distinction between portable gas detectors, see 2. above.

Members understand that the original intent of UI SC 149 is to make a link between UR
F7 and SOLAS I1-2/4.5.7.1. Thus, UR F7 has been revised to incorporate UI SC149.

6. Attachments if any

None



TACS History File + TB

Part A

UR F15
“"Reinforced thickness of ballast and cargo oil piping”

Summary

In Rev.7, the words “not glands” is deleted and two definitions of “expansion
bends” and “heavy flanges joints” are added so as to eliminate possible mis-
understanding or confusion.

Part A. Revision History

Version no. Implementation date

when applicable

Approval date

Rev.7 (Sep 2023)

12 September 2023

01 January 2025

Corr.1 (Feb 2021)

07 February 2021

Rev.6 (Feb 2021) 15 February 2021 1 July 2022
Rev.5 (1996) 1996 -
Rev.4 (1989) 1989 -
Rev.3 No record -
Rev.2 No record -
Rev.1 No record -
New (1982) 1982 -

e Rev.7 (Sep 2023)
1 Origin of Change:

4] Suggestion by IACS Member
2 Main Reason for Change:

In F15.1.1, it reads “Expansion bends only (not glands) are permitted in these lines within
cargo tanks for serving the ballast tanks and within the ballast tanks for serving the cargo
tanks.”. But except for “shaft gland”, “stern gland”, “inboard gland” used in SOLAS
and “gas-tight gland” in IACS UR M24.4, the word “gland” is not found in any other
IMO documentations or IACS documentation. Also, in the above-mentioned
circumstances in SOLAS and IACS UR M24, the word “gland” does not have the
meaning of expansion. This situation has caused some misunderstanding and
confusion.

During discussion, one IACS Member also suggested, and was agreed by other

members, to provide definitions of “heavy flanged joints” and “expansion bends” used
in this UR.
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3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None
4 History of Decisions Made:
None
5 Other Resolutions Changes:
None
6 Any hinderance to MASS, including any other new technologies:
None
7 Dates:
Original Proposal: 05 July 2022 (Ref: PM22302_IMa)

Panel Approval: 29 August 2023 (Ref: PM22302_1IMe)
GPG Approval: 12 September 2023 (Ref: 23158_1IGb)

e Corr.1 (Feb 2021)
1 Origin of Change:
4} Suggestion by IACS Member
2 Main Reason for Change:
References to the latest MARPOL Regulation needed corrections and unpreferable
phrase “as amended by IMO resolutions up to MEPC.314(74)"” needed removal as

agreed by Machinery Panel.

3 List of non-IACS Member classification societies contributing or
participating in IACS Working Group:

None

4 History of Decisions Made:

None

5 Other Resolutions Changes:

None

6 Any hinderance to MASS, including any other new technologies:

None
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7 Dates:
Original Proposal: 5 October 2021 (Ref: PM209060IMa)
Panel Approval: 12 November 20