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SUMMARY
Executive summary:

IACS has recently revised IACS Unified Interpretation (UI) SC94.
In this latest version, interpretations relating to failure detection and
response of control systems have been removed and incorporated
into a new IACS Unified Requirement (UR). This document provides
a copy of the latest version of UI SC94 which is aimed at facilitating
the global and consistent implementation of the relevant SOLAS
regulations regarding the mechanical, hydraulic and electrical
independency of steering gear control systems.

Strategic direction:

1.1

High-level action:

1.1.2

Output:

1.1.2.3

Action to be taken:

Paragraph 6

Related documents:

DE 54/3/1, DE 54/23 (paragraph 3.3 and annex 2); MSC 89/8/2 and
MSC 89/25 (paragraphs 8.2 and 8.3)

Background
1
IACS submitted, in document DE 54/3/1, a copy of IACS UI SC94 on Mechanical,
hydraulic and electrical independency of steering gear control systems to DE 54. MSC 89,
having considered the report of DE 54 and the further information provided by IACS in
document MSC 89/8/2, approved the Unified interpretation of SOLAS regulation II-1/29
(MSC.1/Circ.1398) (MSC 89/25, paragraph 8.3). Paragraph 2 of MSC.1/Circ.1398 includes an
application statement as follows:
"Member Governments are invited to use the annexed interpretation
from 20 May 2011 when applying the relevant provisions of SOLAS regulation II-1/29
and to bring it to the attention of all parties concerned."
https://edocs.imo.org/Final Documents/English/SSE 4-12 (E).docx

SSE 4/12
Page 2
2
As discussed in documents DE 54/3/1 and MSC 89/8/2 (IACS), the Sub-Committee
is reminded that the background to the development of this UI was the awareness of IACS that
accidents and near misses had been experienced by several ships due to uncontrolled rudder
movements. In this regard, it is important to clarify the difference between steering control and
steering gear control. The former controls how the ship is steered, i.e. send commands from
the navigating bridge, and the latter is the actual control system to control the movement of the
rudder.
Introduction
3
IACS UI SC94 applies to steering gear control systems, as defined in SOLAS
regulation II-1/3.1, for the main and auxiliary steering gear, operable from the navigation
bridge, for which SOLAS requires two steering gear control systems independent of each other
(SOLAS regulations II-1/29.6.1, 29.7.2, 29.7.3, 29.15 and 29.16). A fundamental premise of
this IACS UI is that two independent steering gear control systems shall be provided and shall
be so arranged that a mechanical or electrical failure in one of them will not render the other
one inoperative.
Discussion
4
Section 4 of UI SC94 used to provide interpretations regarding the failure detection and
response of control systems. IACS now considers that the content of this section is more
suitable for inclusion in an IACS Unified Requirement and has developed a new Unified
Requirement (IACS UR E25) to address this issue. Consequently, section 4 has been removed
from UI SC94 and the UI was re-issued as Revision 2 in June 2016, a copy of which is provided
in the annex to this document. This latest version of UI SC94 particularly addresses the
separation of steering gear control systems and components (section 3) with a view to
facilitating the objective as explained in paragraph 3 above.
5
The Sub-Committee is invited to note that IACS members will uniformly implement
Revision 2 of UI SC94 from 1 July 2017, unless they are provided with written instructions to
apply a different interpretation by the Administration on whose behalf they are authorized to
act as a recognized organization.
Action requested of the Sub-Committee
6

The Sub-Committee is invited to consider the foregoing, in particular:
.1

the copy of the latest version of UI SC94 provided in the annex;

.2

the implementation provisions discussed in paragraph 5 above; and

.3

the need to update MSC.1/Circ.1398 noting, in particular, the application
statement therein;

and take action as appropriate.
***
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ANNEX

SC94
SC94 Mechanical, hydraulic and electrical
(1994)
(cont)
independency of steering gear control systems
(Rev.1
Feb 2010)
(Rev.2
Jun 2016)

(Chapter II-1, Regulation 29)
1.

Scope

The interpretation applies to steering gear control systems, as defined in SOLAS regulation II1, 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 II-1,
Reg. 29/6.1, 29/7.2, 29/7.3, Reg. 29/15 and Reg. 29/16).
SOLAS II-1, Reg. 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:
.1 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;
.2 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;
.3 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 II-1, Regs. 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;

Note:
1.

Amendments introduced in Rev.1 are to be uniformly implemented by IACS Societies
for ships contracted for construction on or after 1 July 2011.

2.

Rev.2 of this UI is to be uniformly implemented by IACS Societies for ships contracted
for construction on or after 1 July 2017.

3.

The “contracted for construction” date means the date on which the contract to build
the vessel is signed between the prospective owner and the shipbuilder. For further
details regarding the date of “contract for construction”, refer to IACS Procedural
Requirement (PR) No. 29.
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.3 for the auxiliary steering gear, in the steering gear compartment and, if poweroperated, it shall also be operable from the navigation bridge and shall be independent of
the control system for the main steering gear.”

SC94
(cont)

SOLAS II-1, Regs. 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.
16
Every tanker, chemical tanker or gas carrier of 10,000 gross tonnage and upwards
shall, subject to paragraph 17, comply with the following:
.1 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.”
Following requirements of:
- SOLAS Chap. II-1, Reg. 3/1, 3/3, 3/13 and Reg. 29
have been considered, as far as containing requirements for the independency of the control
systems.
2.

Basic Requirements

Two independent steering gear control systems shall be provided and shall be so arranged
that a mechanical or electrical failure in one of them will not render the other one inoperative.
The term “Steering gear control system” as defined in SOLAS Part A, Regulation 3/1 (UR
M42 Appendix item 1) shall be understood to cover “the equipment required to control the
steering gear power actuating system”.
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3.

Separation of Control Systems and Components

(cont)

3.1

General

Wires, terminals and the components for duplicated steering gear control systems installed in
units, control boxes, switchboards or bridge consoles shall be separated as far as practicable.
Where physical separation is not practicable, separation may be achieved by means of a fire
retardant plate.
3.2

Steering wheel or steering lever

All electric components of the steering gear control systems shall 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 shall 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 Annex, example 2), the amplifiers shall be
designed and fed so as to be electrically and mechanically separated. In the case of nonfollow-up control and follow-up control, it shall be ensured that the follow-up amplifiers are
protected selectively (see Annex, example 3).
3.5

Additional control systems

Control circuits for additional control systems, e.g. steering lever or autopilot shall be
designed for all - pole disconnection (see Annex, 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 shall be
separated electrically and mechanically connected to the rudder stock or actuator separately.
3.7

Hydraulic control components

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) are to be
considered as part of the steering gear control system and shall be duplicated and separated.
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.

Annex

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