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10 June 2011

UNIFIED INTERPRETATION OF SOLAS REGULATION 11-1/29

1 The Maritime Safety Committee, at its eighty-ninth session (11 to 20 May), with
a view to ensuring a uniform approach towards the application of the provisions of SOLAS
regulation [1-1/29, following a recommendation made by the Sub-Committee on Ship Design and
Equipment at its fifty-fourth session, approved the annexed unified interpretation concerning
mechanical, hydraulic and electrical independency and failure detection and response of
steering control systems.

2 Member Governments are invited to use the annexed interpretation from 20 May 2011

when applying the relevant provisions of SOLAS regulation 11-1/29 and to bring it to the attention
of all parties concerned.
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ANNEX

MECHANICAL, HYDRAULIC AND ELECTRICAL INDEPENDENCY AND FAILURE
DETECTION AND RESPONSE OF STEERING CONTROL SYSTEMS

1 Scope

The interpretation applies to steering gear control systems, as defined in SOLAS
regulation 11-1/3.1, for the main and auxiliary steering gear, operable from the navigation bridge,
for which SOLAS stipulates two steering gear control systems independent of each other
(SOLAS chapter II-1, regulations 29.6.1, 29.7.2, 29.7.3, 29.15 and 29.16).

SOLAS chapter II-1, regulation 29.6.1, reads:

"Where the main steering gear comprises two or more identical power units, an
auxiliary steering gear need not be fitted, provided that:

A

in a passenger ship, the main steering gear is capable of operating
the rudder as required by paragraph 3.2 while any one of the power
units is out of operation;

in a cargo ship, the main steering gear is capable of operating the
rudder as required by paragraph 3.2 while operating with all power
units; and

the main steering gear is so arranged that after a single failure in its
piping system or in one of the power units the defect can be isolated
so that steering capability can be maintained or speedily regained.”

SOLAS chapter II-1, regulations 29.7.2 and 7.3, read:

"7 Steering gear control shall be provided:

2

where the main steering gear is arranged in accordance
with paragraph 6, by two independent control systems, both operable
from the navigation bridge. This does not require duplication of
the steering wheel or steering lever. Where the control system
consists of a hydraulic telemotor, a second independent system need
not be fitted, except in a tanker, chemical tanker or gas carrier
of 10,000 gross tonnage and upwards; and

for the auxiliary steering gear, in the steering gear compartment and,
if power-operated, it shall also be operable from the navigation bridge
and shall be independent of the control system for the main steering
gear."

SOLAS chapter II-1, regulations 29.15 and 16, read:

"15 In every tanker, chemical tanker or gas carrier of 10,000 gross tonnage and
upwards and in every other ship of 70,000 gross tonnage and upwards, the main
steering gear shall comprise two or more identical power units complying with the
provisions of paragraph 6.
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16 Every tanker, chemical tanker or gas carrier of 10,000 gross tonnage and
upwards shall, subject to paragraph 17, comply with the following:

A the main steering gear shall be so arranged that in the event of loss
of steering capability due to a single failure in any part of one of the
power actuating systems of the main steering gear, excluding the
tiller, quadrant or components serving the same purpose, or seizure
of the rudder actuators, steering capability shall be regained in not
more than 45 s after the loss of one power actuating system;

2 the main steering gear shall comprise either:

2.1 two independent and separate power actuating systems,
each capable of meeting the requirements of paragraph 3.2;
or

2.2 at least two identical power actuating systems which, acting
simultaneously in normal operation, shall be capable of
meeting the requirements of paragraph 3.2. Where
necessary to comply with this requirement, interconnection
of hydraulic power actuating systems shall be provided.
Loss of hydraulic fluid from one system shall be capable of
being detected and the defective system automatically
isolated so that the other actuating system or systems shall
remain fully operational;

3 steering gears other than of the hydraulic type shall achieve
equivalent standards."

The requirements of SOLAS chapter 1l-1, regulations 3.1, 3.3, 3.13 and 29; and IEC
Publication 60092-204 — Electric and electro-hydraulic steering gear (1987) have been
considered, as far as containing requirements for the independency of the control systems.

2 Basic requirements

2.1 Two independent steering gear control systems should be provided and should be so
arranged that a mechanical or electrical failure in one of them will not render the other one
inoperative.

2.2 The term "steering gear control system"” as defined in SOLAS chapter II-1, part A,
regulation 3.1, should be understood as "steering control system" covering "the equipment
required to control the steering gear power actuating system®.

3 Separation of control systems and components

3.1 General

Wires, terminals and the components for duplicated steering gear control systems installed in
units, control boxes, switchboards or bridge consoles should be separated as far as practicable.

Where physical separation is not practicable, separation may be achieved by means of a fire
retardant plate.

I\CIRC\MSC\01\1398.doc
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3.2 Steering wheel or steering lever

All electric components of the steering gear control systems should be duplicated. This does not
require duplication of the steering wheel or steering lever.

3.3 Steering mode selector switch

If a joint steering mode selector switch (uniaxial switch) is employed for both steering gear
control systems, the connections for the circuits of the control systems should be divided
accordingly and separated from each other by an isolating plate or by air gap.

3.4 Follow-up amplifier

In the case of double follow-up control (see appendix, example 2), the amplifiers should be
designed and fed so as to be electrically and mechanically separated. In the case of non-follow-up
control and follow-up control, it should be ensured that the follow-up amplifiers are protected
selectively (see appendix, example 3).

3.5 Additional control systems

Control circuits for additional control systems, e.g., steering lever or autopilot should be
designed for all-pole disconnection (see appendix, examples 1, 2 and 3).

3.6 Feed-back units and limit switches

The feed-back units and limit switches, if any, for the steering gear control systems should be
separated electrically and mechanically connected to the rudder stock or actuator separately.

3.7 Hydraulic control components

3.7.1 Hydraulic system components in the power actuating or hydraulic servo systems
controlling the power systems of the steering gear (e.g., solenoid valves, magnetic valves)
should be considered as part of the steering gear control system and should be duplicated and
separated.

3.7.2  Hydraulic system components in the steering gear control system that are part of a
power unit may be regarded as being duplicated and separated when there are two or more
separate power units provided and the piping to each power unit can be isolated.

4 Failure detection and response of control systems

4.1 Failure detection

4.1.1  The most probable failures that may cause reduced or erroneous system performance
should be detected, and should consider at least the following:

1 power supply failure;

2 loop failures in closed loop systems, both command and feedback loops
(normally short circuit, broken connections and earth faults);

I\CIRC\MSC\01\1398.doc
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3 if programmable electronic systems are used:
A data communication errors; and
2 computer hardware and software failures; and
4 hydraulic locking considering order given by steering wheel or lever.

4.1.2  Allfailures detected should initiate an audible and visual alarm on the navigation bridge.
Hydraulic locking should always be warned individually unless system design makes manual
action unnecessatry.

Note: "Hydraulic locking” includes all situations where two hydraulic systems
(usually identical) oppose each other in such a way that it may lead to loss of
steering. It can either be caused by pressure in the two hydraulic systems
working against each other or by hydraulic "by-pass” meaning that the
systems puncture each other and cause pressure drop on both sides or make
it impossible to build up pressure.

4.1.3 Alternatively to 4.1.1.2 and 4.1.1.3, depending on the rudder characteristic, critical
deviations between rudder order and response should be indicated visually and audibly as
steering failure alarm on the navigating bridge.

4.1.4  The following parameters should be monitored:

A Direction: Actual rudder position follows the set value.

2 Delay: Rudder's actual position reaches set position within
acceptable time limits.

3 Accuracy: The end actual position should correspond to the set value
within the design offset tolerances.

4.2 System response upon failure
The most probable failures, e.g., loss of power or loop failure, should result in the least critical of
any new possible conditions.

Appendix

Reference should be made to the following examples 1, 2 and 3, which can be regarded as
basic design.
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BAN DICH

TO CHU’C HANG HAI QUOC TE
Théng tw MSC.1/Circ.1398
Ngay 10 thang 06 nam 2011

GIAI THICH THONG NHAT QUY DINH 11-1/29 CUA SOLAS

1. Uy ban An toan hang hai, tai ky hop thr 89 (tt ngay 11 dén ngay 20 thang 5
ndm 2011), nhdm bdo ddm mét cach tlep can théng nhét déi vdi viéc ap dung cac quy
dinh 11-1/29 clia SOLAS, theo dé nghi clda Tiéu ban Thiét ké va Thiét bj tau tai ky hop
thir 54, phé chuan giai thich thdng nhét lién quan dén tinh doc 1ap vé co khi, thay luwc va
dién, viéc phat hién 16i va phan héi ctia cac hé thdng diéu khién lai.

2. Dé nghj Chinh phi cac nwéc thanh vién ap dung giai thich théng nhéat dwoc néu
trong phu luc kém theo t&r ngay 20 thang 05 nam 2011 khi thwc hién cac diéu khoan lién
quan ctia Quy dinh 11-1/29 thuéc SOLAS; va théng bao cho tat ca cac bén lién quan.



1 Pham vi ap dung
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PHU LUC

~ TINH DOC LAP VE CO KHi, THUY LUC VA BIEN,
PHAT HIEN LOI VA PHAN HOI CUA HE THONG DIEU KHIEN LAl

Giai thich nay ap dung cho cac hé théng diéu khién may lai, nhw dinh nghia & quy dinh 11-1/3.1
clia SOLAS, dbi v&i cac thiét bi may lai chinh va phu, cé thé dwoc van hanh tir 14u 1ai, ma
SOLAS quy dinh hai hé thdng diéu khién may lai doc lap (SOLAS Chuwong II-1, cac quy dinh
29.6.1,29.7.2, 29.7.3, 29.15 va 29.16).

SOLAS Chwong II-1, quy dinh 29.6.1, viét:

"Néu may lai chinh gobm hai hay nhiéu bé dong lurc, thi khong can phai trang bj may lai
phu, néu:

A

Trén tau khach, may lai chinh c6 kha nang chuyén dich banh l&i nhw muc
3.2 yéu cau khi mét trong cac bé dong Iurc bj hdng;

Trén tau hang, may lai chinh co kha ndng chuyén dich banh l&i nhw muc
3.2 yéu cau khi van hanh vdi tat ca cac bé déng luc; va

Céac may lai chinh phéi duoc bé tri sao cho khi ¢6 sw cé don Ié trong hé
théng 6ng ctia né hodc trong mét s6 cac bd déng luc, cé thé ngét phan bi
sw ¢o ra khéi hé théng dé duy tri hodc nhanh chéng phuc héi kha néng diéu
khién cua tau. "

SOLAS Chwong II-1, c&c quy dinh 29.7.2 va 7.3, viét:

"7

Phai trang bi thiét bi diéu khién may I4i::

2

Khi may lai chinh dwoc bé tri phu hop véi muc 6, bang hai hé théng diéu
khién déc Iap, c& hai déu phai cé thé van hanh duoc tir budng lai. Piéu nay
khéng yéu céu phaéi trang bi dup mét vé Idng l&i hodc can l&i. Néu hé thong
diéu khién c6 mét déng co thuy luc hoat déng tir xa, thi khéng cén phai bé
tri thém hé théng diéu khién doc Iap thir hai tree tau déu, tau ché hoa chét
I6ng hodc tau ché khi ¢cé téng dung tich tir 10.000 tré Ién; va

V&i may lai phu, trong budng may lai, va néu dwoc van hanh bang co gidi,
thi ciing phai c6é thé van hanh duoc ttr bubng léi va phéi déc lap véi hé
thong diéu khién lai chinh. "

SOLAS Chuwong II-1, cac quy dinh 29.15 va 16, viét:

15.

16.

Trén méi tau ché dau, tau ché hoa chét Iong hoac tau ché khi cé tong dung tich
tee 10.000 tré 1én va trén cac tau khac co tong dung tich tir 70.000 tro 1€n, may lai chinh
phai gébm hai hodc nhiéu bd déng Iuc gibng nhau théa man cac quy dinh cia muc 6.

Méi tau ché dau, tau ché hba chat hodc tau ché khi héa Iéng cb tong dung tich
ttr 10.000 va tro 1én, theo muc 17, phai thoa méan cac yéu cau sau day:

1

Céc may lai chinh phai duoc bé tri sao cho trong truong hop mat khé ndng
diéu khién do c6 mét sw cb trong trong mot sb cac bé phén cia hé théng
dan déng banh lai ciia may lai chinh, trte cén 14i, séc to l&i hodc cac thanh
phén khac dung cho muc dich dé, hodc ket bd d&n doéng banh Iai, thi kha
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nédng diéu khién tau phéi dwoc khéi phuc trong thoi gian khéng qua 45 gidy
sau khi mdt hé thong dan ddng banh lai bj té liét.

.2 Céac may lai chinh phai bao gébm hai dang sau:

2.1 Hai hé théng dan dong Qénh lai riéng biét va doc Iap, méi hé théng
phai théa mén cac yéu cau cua muc 3.2; hoac

2.2 Tbi thiéu hai hé thbng dan dong bénh léi giéng nhau, khi lam viéc
déng thoi & che do hoat dong binh thwong, phai co kha nédng thoa
méan céc yéu cau & muc 3.2. Neu can thiét phai théa man yéu céu
nay, thi phéi trang bj céc co cau ndi lién giita hai hé théng dan déng
thdy lwc. Phai c6 khd ndng phat hién sw méat mét chét Iéng thay luc
clia moét hé théng va hé théng bi hw héng phadi dwoc ngét ra tw
déng, dé hé théng hodc céc hé théng d&n déng kia van duy tri duoc
day di khd néng lam viéc ctia minh.

.3 Céc maéy léi khdng phaéi la kiéu thdy luc ciing phai dat duoc céc tiéu chuén
twrong duong. "

Céc yéu cau cua cac quy dinh 3.1, 3.3, 3,13 va 29, Chwong lI-1 cta SOLAS; va [EC 4n pham
60092-204 - may lai dién va dién thuy lwe (1987) da dwoc xem xét, bao gdbm cac yéu cau vé
tinh déc 1ap cua hé thdng diéu khién.

2. Cac yéu cau co ban

2.1 Phai co hai hé thong diéu khién may lai doc 1ap va phai dwoc bo tri ddm bao mot hu
héng vé co khi hoac dién trong moét trong hai hé thong dé sé khong lam cho hé thong kia khdong
hoat dong.

22 Thuat nglr "hé thong diéu khién may lai" nhw dinh nghia tai quy dinh 3.1, phan A,
chuwong 1I-1, SOLAS, dwgc hiéu la "hé thong dieu khién lai" bao gom "thiét bj yéu cau de dieu
khién hé thong dan dong banh Iai".

3. Tach cac hé thdng va thanh phan diéu khién

3.1 Quy dinh chung

Day dién, thiét bi dau cudi va cac thanh phan cho cac hé théng diéu khién may lai dup duoc lap
dat trong cac t6 hop, hop diéu khién, bang dién hoc ban diéu khién trong budng lai nén duoc
tach biét cang xa nhau cang tot. Treong hop viéc tach biét ve mat vat ly la khong thyc te, thi
viéc tach biét cé thé dat dwoc thong qua mot tAm chéng chay.

3.2 Vb lang hodc can lai

TAt ca cac thanh phan dién cla hé thdng diéu khién may lai phai dwoc trang bi dup. Diéu nay
khéng yéu cau trang bi dup vo lang lai hoac can lai.

3.3  Céng tac chuyén ché do lai

Né&i cong tac chuyén ché dé lai chung (cong tdc mét truc) dwoc st dung cho ca hai hé thdng
dieu khién may lai, cac két ndi cho cac mach cga hé thong diéu khién phai dwoc chia mét cach
phu hop, va phai ngan cach v&i nhau b&i mét tam cach ly hoac khe khéng khi.

3.4  BO khuéch dai tiép theo

Trong truong hop diéu khién tiép theo kép (xem phu luc, vi du 2), cac bo khuéch dai can duoc
thiet ke va cung cap ‘dém bao sw tach biét vé mat dién va co. Trong trwong hop diéu khién
khong tiép theo va diéu khién tiép theo, cAn ddm bao rang cac bd khuéch dai tiép theo duwoc
bao vé co6 chon loc (xem phu luc, vi du 3).
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3.5  Cac hé théng diéu khién bd sung

Mach diéu khién cho cac hé théng diéu khién bd sung, vi du nhw can 1ai hodc may lai tw dong
nén duoc thiét ké cho ngat két noi tat ca cac cwec (xem phu luc, vi du 1, 2 va 3).

3.6 Cac bd phan héi va cong tac gi&i han

Cac bd phan héi va cong tac gidi han, néu co, cho cac hé théng diéu khién may lai phai dwoc
tach biét vé mat dién va co, duoc két ndi véi truc 1ai hoac thiét bi truyén déng mot cach riéng
biét.

3.7  Cac thanh phan diéu khién thay lwc

3.7.1 Céc thanh phan trong cac hé thong truyén nang lwong hoac tr dong thly lyc diéu
khién hé thong nang luvgng cla may lai (vi du nhw van dién tir, van tir) phai dwoc coi nhw la
mot phan clia hé théng diéu khién may lai, va phai dwoc trang bi kép va tach r&i nhau.

3.7.2 Cac thanh phan ctia hé thong thly Iwc trong hé thdng diéu khién may lai la mét phan
clia b6 nang lvgng c6 thé dwoc coi la phéj trang bi kép va tach biét khi co hai hay nhieu b
nang lwong riéng biét, va duwdng ong cia méi bd nang lwong cé thé dugc tach biét.

4 Phat hién 16i va phan héi cua hé théng diéu khién.

4.1 Phat hién 16i

4.1.1  Nhirng I6i c6 thé hay xay ra nhat ma cé thé lIam cho viéc thuc hién chirc nang clia hé
thong bi suy giam hoac khiém khuyét phai dwgc phat hién, va phai can nhac toi thieu cac van
dé sau day:

A L&i ngudn cép;

2 Céac 16i mach trong hé théng mach kin, gém ca mach diéu khién va phan hoi
(thwdng la ngan mach, két ndi bi dit va 16i noi dat);

3 Néu hé thdng dién t& 1ap trinh dwoc st dung:
A Lbi trao dbi sé liéu; va
2 L&i phan cirng va phdn mém may tinh; va

4 Khoa thay lwc lién quan dén 1énh tir vo lang hodc can lai.

4.1.2  Tat ca cac I6i dwoc phat hién phai bat dau bang mét bao dong am thanh va anh sang
trén lau lai. Khoa thay lwc phai ludn luén dwoc canh bao riéng biét trir khi thiét ké hé thong lam
cho hoat déng bang tay la khéng can thiét.
Lwu y: "khéa thly lwc" bao gom tat cd cac tinh huéng ma hai hé théng thay lwc
(thwong la giong hét nhau) doi ngwoc nhau theo cach ma né co thé dan dén mat lai. Hién
twong co thé duwoc gay ra bdi ap lwc trong hai hé thong thuy lwc dang lam viéc doi nhau, hodc
bé&i dwdong vong thay lwc, c6 nghia la hé thong danh xuyén nhau va gay ra sut ap trén ca hai
phia hoac c6 thé khéng tao ra ap lyc.
4.1.3 Ngoai 4.1.1.2va 4.1.1.3, tuy thudc vao dac tinh banh lai, do léch gilra Iénh va phan hoi
cua banh lai phai dwgc chi ra bang am thanh va anh sang nhw bao dong 16i lai trén lau lai.
4.1.4 Cac théng sb sau day can dwoc theo dbi:

A Hwéng: Vi tri banh lai thuc té theo gia tri cai dat.

2 Do tré: Vi tri thuc té clia banh Iai dat dén vi tri cai dat trong gidi han thoi gian
chap nhan duoc.
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3 D6 chinh xac: Vi tri thyc té cudi cling phai phu hop voi gia tri thiét 1ap trong
pham vi dung sai thiét ké.

4.2  Hé théng phan héi sau khi bao 16

Nhirng 16i c6 thé hay xay ra nhét, vi du nhu mat nguén hogc 16i mach, phai dan dén it nguy
hiém cho tinh trang mé&i co thé bét ky.

Phu luc
Tham khao céc vi du 1, 2 va 3 sau day, cé thé dwoc coi la thiét ké co ban.
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