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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.

300

® Oil Tanker

250 )
A Bulk Carrier

+ Container ships

200
m PAX/Ferries/PCCs at +*

150

Laid chain length [m]

100 * ®

50 L

v] 1000 2000 3000 4000 5000 6000 7000 8000 9000
EN

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:
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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.

Page 4 of 6



.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.
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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

Page 1 of 4



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.
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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
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.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.
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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
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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 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.)
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.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.4 Dec 2020 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 cons