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PREFACE
The Statutory Harbour Authority (SHA) complying with the requirements of the Port
Marine Safety Code (PMSC) has identified towage as a mitigating factor to reduce the
risk of certain shipping operations. As such the SHA requires an adequate number of
licensed tugs to be available to safely support ship operations within the harbour area.
These tugs must be ‘fit for purpose’, with the crews adequately trained and qualified for
the tasks they are likely to perform. Additionally, the Pilots who use these tugs should be
competent to do so, having been trained to agreed standards.
Accordingly, the information in this document lays down the criteria that towage
operations, their management and towage users should meet. There are two main parts
to the guidelines, the first deals with the administrative process and the second
addresses the physical aspects of towage.
There will be circumstances and conditions that may require operating outside of these
guidelines. Deviation from the guidelines must only occur after consultation with all
relevant parties, and with the sanction of the Harbour Master or Deputy Harbour Master
(Shipping Operations).
The Harbour Authority frequently reviews towage requirements in consultation with
pilots and the licensed tug company, and in conjunction with the examination of reports
received through the Marine Reporting System. A vital tool in the process of reviewing
towage requirements is the ability to access historical data in the port’s Operations
Database.

Page 4 of 17
Issue 4 – 1 December 2015

Section 1 – Administration
Licensing
Towage companies wishing to undertake ship handling at the Port of Bristol are required
to have their tugs licensed by the SHA. To gain a licence they must demonstrate that
their tugs and crews meet the required national standards. The operating company must
also demonstrate a robust safety management system. Tug Licenses are to be renewed
annually. Tugs must only be used in operations for which they are suited to and are
certificated to by the MCA, or another flag state.
The following will need to be produced prior to the licensing or renewal of a license to
operate at the Port of Bristol:
o
o

Tug data sheet (stating type of tug & dimensions as a minimum)
Proof of bollard pull (not more than 5 years old)

In the instance of a company wishing to licence more than 5 tugs then they may apply
for a fleet licence. For each tug they intend to operate at the Port of Bristol, either short
or long term, the above criteria must be met prior to the tug being allocated to work at
the Port.
The cost of an individual tug licence is £77.25 and the cost for a fleet licence is £515.

Tug Crew
National certification standards of tugs crews are set by the Maritime and Coastguard
Agency. All crew members must meet these requirements and the tugs must be safely
and adequately manned. At present there is no requirement for Tug Masters to hold an
MCA Voluntary Towage Endorsement.
Tug Masters and key crew members are required to meet local knowledge standards but
it is expected that the tug company should manage this aspect under the guidance of the
Harbour Authority.

Operating Company Standards
Towage companies operating at Bristol should operate to ISO 9001 standards and/or
national/international legislation. Additionally, audits may be carried out by The Bristol
Port Company as part of the licensing process.

Availability of tugs
The ability to plan and execute tidal plans depends on accurate information regarding
tug availability. Early reporting of tug defects that may affect operational capability, or
tug absences from the port or area, is essential. This information should be shown in the
Marine Information section of Operations Database as ‘Tug Status’.

Tug Allocation
Tugs should normally be allocated, for the purpose of tide planning, in line with the
recommendations in tug allocation tables (Annex 1). Any deviation from the
recommendations must be sanctioned by the pilot or master, and the SHA.
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The allocation of tugs should be displayed on the Operations Database by 1500 each
day, Monday to Friday, by the Duty Tug Controller.
The allocation should then be amended and finalised by 1630 after consultation with the
nominated Pilot, Duty Assistant Haven Master and Duty Tug Controller. This will include
positioning of the tugs on the vessel i.e. whether on the bow, stern or pushing. Changing
positions of allocated tugs at short notice may impact other planned shipping
movements. Consideration to crew rota’s will be taken into account where possible. After
the allocation has been finalised a particular pilot may have reasons to request changes
in tug allocation due to weather, tide and/or vessel manoeuvring characteristics. The
specific positioning of tugs is at the discretion of the pilot and he should endeavour to
give as much notice as possible if any changes are required. The tug, tug operator or
VTS should not pressurise unduly the pilot to accept a less ideal configuration.
The Tug Allocation Tables have been produced to reflect vessels navigating in the
harbour area require tugs under normal conditions in conditions up to 15 knots. If wind
speeds are greater than this additional tugs may be required. If wind speeds are less the
pilot, in consultation with the DAHM may reduce the number of tugs required.

Interpretation of Tug Allocation Tables
The tug allocation tables (Annex 1) have been developed by the SHA over a long period
of time, in consultation with shipowners, tug companies and pilots. Its contents are to be
considered as a requirement under normal conditions. It is principally designed for
vessels that are visiting the port for the first time.
Vessels that have visited the port previously will have confirmed requirements that are
viewable in the ‘history’ section of the Operations Database, and this will give a more
accurate requirement. When vessel particulars change due to modifications, or
restrictions on machinery usage (such as bow thrusters) then the tug requirement will
default to that stated in the tug allocation tables. Where a need arises for a reduction or
increase in the number of tugs then this will be after consultation with interested parties.
Consideration will also be given to increase the recommended towage for ebb dockings
and reduced requirements for slack water dockings are most likely amendments.
The table assumes tugs have a bollard pull of 40 tons. Where this is not the case the
mean Bollard Pull of the tugs must not be less than 40 tons. Where a tug of 80 tons
bollard pull or more is used a reduction of the total number of tugs will be considered in
consultation with the pilot and VTS. The SWL on the ship must be considered at this
time.
The Tug Allocation Tables consider the bow thruster power of a vessel. Where a vessel
has reported a defect reducing the available power this must be taken into account, i.e.
a vessel with a 1500HP bow thruster but only capable of delivering 60% must be
considered as having a 900HP bow thruster.
The total bollard pull of the allocated tugs should be verified in Bollard Pull Verification
Tables (Annex 3). Where this figure is not met additional towage, or improvements in
weather conditions, will be required prior to the movement of the vessel takes place.
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Special Directions
There may be cases where the Master of a vessel does not wish to follow the towage
guidelines, against the advice of the Pilot or VTS. In such circumstances the HM or DHM
(SO) should be consulted regarding the issue of a Special Direction. This Direction will
instruct the vessel to either take the required number of tugs or wait for more
favourable conditions.
Local Conventions
Specific requirements for escorting and rendezvous points are contained within planning
documentation issued by The Bristol Port Company. These requirements are set out in
Annex 2.

Operations Database
Data Input
Authorised users, including the tug company Svitzer, have the ability to input tug data
into the Operations Database, indicating a tug order (restricted to the tugs name,
number of tugs allocated and their disposition: Bow, Stern, Push).
This can be done via Tide Plan, Tide Tracker or Forward Movements screens.
All tug orders will be in the following format;
2+1 indicates 2 tugs on the first movement and 1 tug on the subsequent movement.
Applying the above example to an arrival would indicate 2 tugs working the ship from
King Road to the Lock and 1 tug working the ship from the lock to the berth.
There is a prefix letter that appears when orders have been confirmed or entered by the
tug company e.g. S3+2 indicates an order confirmed/entered by Svitzer for 3 tugs for
the first movement and two for the subsequent movement.
For ships moving between docks tug allocation will be in the following format;
2+1/3+2 The first group is for the departure port, the second group is for the arrival
port.
If it is known from tug allocation tables that no tugs are normally required for a vessel
then the Operations database should be, in the tug column, blank or show 0.
If the tug company are advised by the master or agent that no tugs are required for a
vessel then the Operations database should show S0.
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Section 2 – Towage Operations
Planning and co-ordination
This section seeks to offer guidance on towage operations based on nationally accepted
standards for towage and local procedures specific to the Port of Bristol SHA area of
jurisdiction. Before beginning towage operations a comprehensive plan of action should
be prepared by the Master/Pilot taking into account all relevant factors including
weather/tidal conditions, the berth operator’s requirements and the size/ configuration of
the vessel.
Pilot / Vessel Master exchange:
In addition to the standard information passed to the Pilot, it is recommended that the
master provide the Pilot with a deck General Arrangement showing the layout and safe
working load (SWL) of the mooring fittings, where known, and inform him:
 which fairleads, chocks, bollards and strong points can be used for towing;
 the SWL of this equipment (to be noted on the passage plan form);
 areas of hull strengthened or suitable for pushing and relevant identification
marks employed.
 using ships’ mooring lines as towlines is not permitted except in an emergency
(see below);
 Any special features (i.e. controllable pitch propellers, thrusters etc.).
The Pilot should advise the Master:
 the tug rendezvous times and positions;
 the number of tugs and the mode of towage;
 the type of tugs to be used and their bollard pull(s);
 if escorting, the maximum towline forces that the tug may generate at escort
speeds;
 maximum planned speed for the passage;
 the method by which the ship’s crew should take on board and release the tug’s
tow line;
 the use of appropriately weighted heaving lines;
 that on release, the tug’s gear should be lowered back always under control;
 areas of the transit posing particular risks with respect to the possible use of the
tug;
 intentions with regard to use and positioning of the tug(s)
 primary and secondary VHF channels for use in the operation.
Pilot / Tug master Exchange:
 The Pilot and Tug master should, as a minimum, discuss the following issues:
 the SWL of the vessel’s equipment used for towing;
 the tug hook up point, taking into account the prevailing weather and sea
conditions, for escorting operation (if appropriate) and berthing;
 if active escorting, the start point of the escorted passage;
 the maximum speed of the tug;
 passage details in their entirety while accompanied by the tug(s), particularly
details of any swing manoeuvre, release position and sequence of release;
 berthing details in their entirety, including tug positioning around the vessel’s hull
and the vessels required position on the berth;
 emergency use of ships anchors;
 any unusual items regarding the particular vessel as gleaned from the
Master/Pilot exchange; any failure or reduction in the tug’s ability to manoeuvre
or deliver
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Towage Operation Communications
VHF communications are a vital component of safe towage operations. It is essential that
those onboard the ship, the tug(s), mooring boats (where appropriate), and those on the
berth or lockside are able to communicate promptly throughout the towage operation,
should the need arise. Towage operations are carried out on the dedicated tug working
VHF Channels 8, 10 or 72. The Pilot must confirm which channel he intends to use with
Bristol VTS and establish communication with each tug prior to commencing the towage
operation. Bristol VTS will monitor this working channel so that they may be fully aware
of the towage operation)s) in progress. Deviation from these recorded VHF channels is
now permitted.
Instructions given to a tug by the Pilot should be clear, concise and follow convention
(tugs names must be used when giving orders). Instructions should be acknowledged
and repeated by the Tugmaster. The Tugmaster should be kept informed of significant
engine movements, helm orders, proposed use of thrusters and anchors on the towed
vessel.
*For further information see Marine Operations Procedure ‘2.1 Control of Vessel
Movements’.

Conduct of Vessel being towed
Most ship towage manoeuvres should be carried out with the appropriate way on the
ship. Exercise caution when using the engines while the tugs are working. The after tug
will be affected by the wash and every tug will be affected by the change of speed either
up or down, and a rapid change in speed is all the worse. If the situation dictates the use
of the engines, the minimum that the situation allows should be used and the tugs
should be informed of what the ship is about to do as it will affect their own actions.

Use of ships mooring lines
Ships mooring lines must not be used for towing operations except in an emergency and
only when a proper risk assessment has been carried out extreme caution should be
taken to ensure that the size and condition of the line is suitable and that it is kept slack
and under control when lowering to the tug and making fast.

Escort towage
At Bristol, escorting has been practised routinely on deep draught vessels entering and
sailing from the port. In addition, both active and passive escorting has been conducted
on ships that have suffered a reduction in their ability to manoeuvre. The objective of
escorting is to provide a tug that can, at all times, assist a vessel in sufficient time to
prevent a navigational incident.

Indirect towing
Where a tug works indirect a force exceeding the tugs bollard pull is likely to be exerted.
The SWL of the line, fairleads, chocks, bollards and strong points being used for towing.

Towage in restricted visibility
*See Marine Operations Procedure ‘1.9 Vessel movements in restricted visibility’.
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Special Transport Towage Operations
The majority of this document is aimed at ship assist towage operations. There are
occasions when towage occurs which is not specifically identified in this guide such as
barge towing and pushing, and dead-ship operations.
Whenever there is a need to conduct this type of operation in the harbour area then the
following additional requirements apply;






A specific planning meeting is to be held to discuss the operation and to agree
actions for all stakeholders such as tug operator, charterer, local agent, pilots and
line handlers. The SHA will chair any such meeting.
The minimum level of authority for oversight for this type of operation is DAHM.
All relevant risk assessments and method statements for the operation are to be
reviewed.
An agreed course of action for the operation including actions in the event of
unforeseen circumstances or onboard emergencies.
In the event of a special transport requiring line handlers to board an unmanned
tow this activity will not be permitted during the hours of darkness unless
adequate lighting is provided.

The following records are to be kept;




A passage plan for the operation
A record of the planning meeting with attached method statement and risk
assessment
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Annex 1 – Tug Allocation Tables
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Tug Allocation Tables
Arrival
No
Aids

With bowthruster maximum
power of:

Up to
999hp
<100m

Avonmouth
Portbury

High lift rudder or stern thruster with a bow thruster max
power of:

1000hp
To 1499

1500hp
To 2000+

Up to
499hp

500hp
To 999

1000hp
To 1499

1500hp
To 2500

Over 2500
hp

Twin screw,
single rudder
&
bowthruster
≤1000hp

Twin screw or
Azipod & suitable
bowthruster/s

1+1

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

100m
125m

Avonmouth

1+1

1+1

1+1

1+1

1+1

-

-

-

-

-

-

Portbury

1+1

1+1

1+1

1+1

1+1

-

-

-

-

-

-

125m
150m

Avonmouth

2+2

2+2

1+1

1+1

2+2

2+2

1+0

1+0

1+0

2+2

-

Portbury

2+2

2+2

1+1

1+1

2+2

2+2

1+0

1+0

1+0

2+2

-

150m
175m

Avonmouth

3+3

3+3

3+2

3+2

3+3

2+2

2+1

2+1

2+1

2+2

-

Portbury

3+3

3+3

3+2

3+2

3+3

2+2

2+1

2+1

2+1

2+2

-

175m
225m

Avonmouth

3+3

3+3

3+3

3+2

3+3

3+3

2+1

2+1

2+1

2+2

1+0

Portbury

3+3

3+3

3+3

3+2

3+3

3+3

2+1

2+1

2+1

2+2

1+0

225m –
250m &
Panamax
Bulk Carriers
250m & Post
Panamax
Bulk Carriers

Avonmouth

-

-

-

-

-

-

-

-

-

-

-

5+3

5+3

5+3

4+3

 3+3

 3+3

 3+2

 3+2

2+2

3+3

1+0

-

-

-

-

-

-

-

-

-

-

-

 6+3

 6+3

 6+3

 6+3

 4+3

 4+3

 4+3

 4+3

3+2

4+3

2+0

Portbury
Avonmouth
Portbury

 = If over 12m draught + 1 Tug outside.
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 = minus 1 Tug outside if under 10m draught.
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Departure
No
Aids

With bowthruster maximum
power of:

1+0

-

-

-

-

-

-

-

-

Twin screw,
single rudder
&
bowthruster
≤1000hp
-

-

-

-

-

-

-

-

-

-

-

-

Up to
999hp
<100m

Avonmouth
Portbury

High lift rudder or stern thruster with a bow thruster max
power of:

1000hp
To 1499

1500hp
To 2000+

Up to
499hp

500hp
To 999

1000hp
To 1499

1500hp
To 2500+

Over 2500
hp

Twin screw or
Azipod and
suitable
bowthruster/s
-

100m
125m

Avonmouth

1+1

1+1

1+1

1+1

1+1

-

-

-

-

-

-

Portbury

1+1

1+1

1+1

1+1

1+1

-

-

-

-

-

-

125m
150m

Avonmouth

2+1

2+1

1+1

1+1

2+1

2+1

1+0

1+0

1+0

2+2

-

Portbury

2+1

2+1

1+1

1+1

2+1

2+1

1+0

1+0

1+0

2+2

-

150m
175m

Avonmouth

3+2

3+2

2+2

2+2

3+2

2+1

2+1

1+0

1+0

2+2

-

Portbury

3+2

3+2

2+2

2+2

3+2

2+1

2+1

1+0

1+0

2+2

-

175m
225m

Avonmouth

3+2

3+2

3+2

3+2

3+2

3+2

2+1

1+0

1+0

2+2

-

Portbury

3+2

3+2

3+2

3+2

3+2

3+2

2+1

1+0

1+0

2+2

-

225m –
250m &
Panamax
Bulk Carriers
250m & Post
Panamax
Bulk Carriers

Avonmouth

-

-

-

-

-

-

-

-

-

-

-

3+2

3+2

3+2

3+2

3+2

3+2

3+2

2+1

2+1

3+2

-

-

-

-

-

-

-

-

-

-

-

-

4+2

4+2

4+2

3+2

4+2

4+2

4+2

3+2

3+2

3+2

-

Notes




Portbury
Avonmouth
Portbury

This table is based on average wind conditions of 15 knots. If wind speeds are greater than this additional tugs may be required. If wind speeds are less the pilot, in consultation with VTS, may reduce
the number of tugs required.
A tug is assumed to have a minimum Bollard Pull of 40 tons Where this is not the case the mean bollard pull of the tugs must not be less than 40 tons on ships under 225m.
Historical information, contained in Operations Database, for the use of tugs will be reviewed and assist in the planning of a vessel movement. If a vessel does not clearly meet any of the above criteria
tug allocation will be determined in consultation with a Senior Pilot.
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Annex 2 – Escort Towage Requirement
This is a requirement not an option unless sanctioned by the Haven Master or DHM (SO)
under special circumstances.
Definitions
Post-Panamax

Vessel over 34m beam

LKV

Vessel over 160m length and displacement of 45,000 tonnes
carrying kerosene to/from the Bristol Aviation Fuel Terminal.

Tug escorting and rendezvous points
INWARDS
Vessel type
Vessels over 13m draught
Large Kerosene Vessels
(LKV) 12.5m draught and
over docking from the
west
LKV less than 12.5m
draught

At English and
Welsh buoy
Stern tug
Stern tug

At Welsh Hook
buoy
2 tug
2 tugs

Prior to passing
Portishead Point
Remaining tugs
Remaining tugs

0

Stern tug

Remaining tugs

Tugs for all other vessels should rendezvous at Portishead Point or as required by the
pilot.
OUTWARDS
Vessel type

Portishead Point

All vessels over 13m
draught
Large Kerosene Vessels
(LKV) 12.5m draught and
over
LKV less than 12.5m
draught

All
lock-to-sea
tugs
1

0

1

0

0

0

0

0
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Welsh Hook

English
Welsh

and

Annex 3 – Bollard Pull Verification (surface area)
Determine lateral surface area . . .
Vessel Height in Metres
LOA

5

7.5

10

12.5

15

17.5

20

22.5

25

27.5

30

32.5

35

37.5

40

50

250

375

500

625

750

875

1000

1125

1250

1375

1500

1625

1750

1875

2000

75

375

563

750

938

1125

1313

1500

1688

1875

2063

2250

2438

2625

2813

3000

100

500

750

1000

1250

1500

1750

2000

2250

2500

2750

3000

3250

3500

3750

4000

125

625

938

1250

1563

1875

2188

2500

2813

3125

3438

3750

4063

4375

4688

5000

150

750

1125

1500

1875

2250

2625

3000

3375

3750

4125

4500

4875

5250

5625

6000

175

875

1313

1750

2188

2625

3063

3500

3938

4375

4813

5250

5688

6125

6563

7000

200

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

7500

8000

225

1125

1688

2250

2813

3375

3938

4500

5063

5625

6188

6750

7313

7875

8438

9000

250

1250

1875

2500

3125

3750

4375

5000

5625

6250

6875

7500

8125

8750

9375

10000

275

1375

2063

2750

34348

4125

4813

5500

6188

6875

7563

8250

8938

9625

10313

11000

300

1500

2250

3000

3750

4500

5250

6000

6750

7500

8250

9000

9750

10500

11250

12000

. . . . then determine Bollard Pull requirement.
Wind speed in knots
Lateral
Surface
Area
(m2)
0
1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
6000
6500
7000
7500
8000
8500
9000
9500
10000
10500
11000
11500
12000

5
0
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
5
5
5
5
6
6
6

10
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

15
2
5
7
9
11
14
16
18
20
23
25
27
29
32
34
36
38
41
43
45
47
50
52
54
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20
4
8
12
16
20
24
28
32
36
40
44
48
52
56
60
64
68
72
76
80
84
88
92
96

25
6
13
19
25
31
38
44
50
56
63
69
75
81
88
94
100
106
113
119
125
131
138
144
150

30
9
18
27
36
45
54
63
72
81
90
99
108
117
126
135
144
153
162
171
180
189
198
207
216

35
12
25
37
49
61
74
86
98
110
123
135
147
159
172
184
196
208
221
233
245
257
270
282
294

40
16
32
48
64
80
96
112
128
144
160
176
192
208
224
240
256
272
288
304
320
336
352
368
384

45
20
41
61
81
101
122
142
162
182
203
223
243
263
284
304
324
344
365
385
405
425
446
466
486

50
25
50
75
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
525
550
575
600

Annex 3 – Bollard Pull Verification (Displacement)
Bollard Pull requirement for vesel displacement tonnage
300

Bollard Pull (tonnes)

250

200
BPn
Bpbri
TUIP

150

100

50

0
1

2

3

4

5

6

7

8

9

10

11

12

13

14

Displacement (10k)

Based on formulae BPn = ((Disp x 100,000) x 60) + 40
BPn = Bollard pull for most ports
Use in Ports”.
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BPBri = ((Disp x 100,000) x 120) + 80

BPbris = Bollard pull for Bristol

TUIP = Bollard pull extracted from publication “Tug
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Annex 4 –

ETA Guidelines for Safe
Harbour Towage Operations
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1. PREAMBLE
This document is intended to portray tug’s operational safety issues for the attention
of all those concerned, mainly Pilots, Masters of vessels being assisted, their bridge
teams and mooring parties.
In February 2011, the European Tug owners’ Association (ETA) and the European
Maritime Pilot’s Association (EMPA) jointly issued a document mainly on the subject
of bitts, bollards and chocks. This document was intended to raise awareness of ship
owners, naval architects, new-building superintendents, classification societies,
shipyards and insurers about the concerns of the towage industry.
Structural issues are, however, not the only liability for safe tug operations.
Other types of risk that tug crews are imperilled by without having any control
whatsoever of them are brought about by certain practices of pilots, ship’s command
and mooring parties of the vessels being assisted.
ETA has identified a need for a set of general guidelines, widely applicable to all
types of vessels and ports. These general guidelines have been kept as concise as
possible and presented as a list of “DO NOT” and “DO” when making use of harbour
towage services.
The list of “Do” and Do not” has been presented in bullet form for ease of reference
and can be found in the last 3 pages of this document. The background to all the
relevant points is presented in the first part of this document and ETA strongly
recommends all concerned to read through them carefully in order to get a better
understanding of the tugs’ crews concerns.
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2. DIFFERENT TYPES OF TUGS
Ship’s crews may sometimes wonder why two (2) seemingly similar tugs are being
employed and made fast differently.

Fig. 1 Tugs operating "bow to bow" and "stern to bow"

The reason for this is:
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Fig. 2 Different types of hull design and propulsion
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As can be noted from the above illustrations, it is not always easy to deduce the type
of propulsion system of a tug without looking at the underwater section. There are
various types of propulsion system arrangements but the four (4) most common are:


Conventional propulsion system.



Azimuth Stern Drive (ASD).



Tractor tug with Rudder Propellers.



Voith Water Tractor.

Apart from the four most common propulsion arrangement systems described above,
we also mention the “Rotor” tug, which can be considered as a further development
of the Tractor tug having, apart from the two forward mounted azimuth thrusters, a
third azimuth thruster unit mounted at the stern replacing the skeg.
Another type of tug is the “Combi tug”, a modified single screw tug with an
additional azimuth thruster at the bow, in line with the main propulsion aft. It nearly
operates as a Tractor tug.
Conventional tugs are fitted with a standard propulsion system. There are
variances of these types of tugs mainly being single or twin screw, with fixed nozzle
and steerable rudder or steerable nozzle and with fixed pitch or variable pitch
propeller.
Conventional tugs connected at the stern of the vessel being assisted will have to
work in the traditional way (see fig. 3). This requires a lot of skill and experience
from the tug Master and is considered to be the most inherently dangerous towing
method for such a tug, due to the high risk of being pulled over sideways, which is
called “girting”.
Conventional tugs deliver the highest bollard pull in the forward direction and will
mostly be used as a bow tug on a hawser. When connected at the stern of the vessel
being assisted, they will effectively be working in the “conventional” mode, also
referred to as “stern to stern”. The “towing point” will be moved further aft from the
1st Edition - February 2015
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towing hook by using a Gob-line and a “stopper” block. The use of the Gob-line is
very important in order to avoid girting of the tug.

Towing hook or winch
Gob line (on separate
winch) and
stopper block

Fig. 3 Conventional tugs connected at the stern of the vessel being assisted.
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Fig. 4 Conventional tug - Twin screw in fixed nozzles and steerable rudders

Azimuth Stern Drive (ASD) tugs are fitted with two (2) thrusters at the stern. The
thrusters can be rotated independently through 3600 (hence “azimuth”) thus the
propeller thrust can be directed in any direction. Azimuth thrusters can have either
fixed pitch propellers or variable pitch propellers with the latter providing for
reversing of the propeller thrust. Azimuth stern drive tugs are fitted with a harbour
towing winch which is located on the foredeck and a towing staple which is fitted
forward of the winch for assisting at the stern (“bow to stern”) or at the bow (“bow
to bow”) and/or a stern winch for assisting “stern to bow” in the conventional mode.
This type of propulsion system provides for high manoeuvrability particularly during
transit sailing, however it does have some limitations when combining thrust and
direction resulting in a lower bollard pull. This will be explained later.

Fig. 5 Azimuth thrusters mounted at stern
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Azimuth Tractor Drive tugs are fitted with two (2) azimuthing thrusters at the bow
(forward of midship) which have basically the same characteristics as the azimuth
thrusters fitted on azimuth stern drive tugs. These tugs are fitted with a harbour
towing winch which is located on the aft deck and a towing staple which is fitted aft
of the winch. The stern and/or bow area is normally also heavily fendered, designed
for push/pull operations.

Fig. 6 Azimuth thrusters mounted at bow – water tractor
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VOITH water tractor tugs are fitted with two (2) cycloid propellers located at the
bow (forward of midship). The Voith units are basically composed of a circular plate,
rotating around a vertical axis and a circular array of vertical blades (normally 5 of a
hydrofoil cross section) protruding out of the bottom of the tug. Each blade can
rotate itself around a vertical axis. The internal gear changes the angle of attack of
the blades in synchronization with the rotation of the plate, so that each blade can
provide thrust in any direction, These tugs are fitted with a harbour towing winch
which is located on the aft deck and a towing staple which is fitted aft of the winch.

Fig. 7 Voith Water Tractor
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ROTOR tugs are primarily tractor tugs with a third 360° propulsion unit under the
stern, in order to further enhance manoeuvrability and transverse bollard pull.

Fig. 8 Rotor tug with three rudder-propellers

COMBI tug: The main propulsion unit is located aft, with an azimuth thruster that is
mounted at the bow and in line with the main propulsion.

Fig. 9 “Combi” tug with an azimuth thruster under the bow.
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Typical bollard pull vector diagrams for the various types of tugs are shown below.
The length of the vectors indicates the “power” that can be provided in the direction
of the vector.
Green: Conventional twin screw tug (with or without bow thrusters) – fixed
propellers on horizontal shafts.
Red: Tractor tug - their diagram is much more “distributed” in all directions, with
some more power delivered ahead and astern.
Blue: Azimuth Stern Drive tug - when moving sideways, the thrust in that direction
is reduced considerably.

Fig. 10 Bollard pull vector diagram for various types of propulsion
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3. LIMITATIONS OF TUGS

The tug’s Bollard Pull
STATIC BOLLARD PULL and OPERATIONAL (Dynamic) BOLLARD PULL:
The Bollard pull of a tug only refers to the static force exerted by the tug pulling on a
fixed object during a test, in sufficiently deep water. The force on the towline is
measured and then used as a standard for the towing capability of a tug, as
indicated on the tug’s Bollard Pull Certificate.
Basically the exerted force is generated by the tug’s propeller thrust only. However,
in day-to-day operations the circumstances are dynamic rather than static and the
actual pull exerted by the tug can thus vary considerably from the bollard pull test
value as stated in the tug’s Bollard Pull Certificate. Due to the dynamics of speed and
current the force on the line can, at peaks, easily be much higher than the static
bollard pull.

The negative effect of the tug propeller wash impinging on the ship’s hull, which
increases with a small under keel clearance (UKC) and /or a short towline, is to be
noted. Tugs are built to produce higher forces than the bollard pull by creating an
optimal underwater form of the tug’s hull, which can generate pull forces as a result
of the hydrodynamic forces working on the tug’s hull.
The tug’s hull does not play an important role when pulling on a ship stopped in the
water or when pulling straight ahead as bow tug or straight astern as stern tug on a
ship making headway. When a ship has no speed through the water, the maximum
pull exerted by the tug is approximately the same as the bollard pull. When a ship
has headway, the thrust of the bow tug pulling straight ahead is less because the tug
has to propel itself through the water, thus reducing the effective pull on the towline.
1st Edition - February 2015
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Thus, for a bow tug, the exerted pull generally decreases with increasing speed
through the water.
The opposite is true for stern tugs. Its propellers are working astern in a negative
water flow and a towline force higher than the one mentioned on the BP Certificate
can thus be developed when combining the tug’s propeller thrust with the forces
caused by the tug’s hull resistance through the water. A few examples:


A stern tug operating in the indirect mode can generate high pulling forces,
which increase with the ship’s speed (and at a speed of 10 knots can be as
high as twice the static bollard pull); while the propeller thrust is used to keep
the tug at an optimal angle with the ship’s heading to achieve the highest
possible pulling forces.



A tug braking a ship’s speed and working under a small angle with the ship’s
heading can generate high braking forces caused by the propeller thrust and
tug resistance through the water.



A conventional tug can also create high towline forces, generated by the
hydrodynamic forces working on the tug hull when towing under an angle to a
ship’s heading on a ship having headway.



Tugs handling ships in locks or dry-docks often operate with a short steep
towline. Pulling at full power will cause higher forces in the towline than the
pull exerted by the tug, due to the vertical towline angle and the weight of the
tug itself. Due to water dynamics (waves and/or swell) the peak load on the
towline may even become so high that the towline may part.

The above is intended to show that the exerted pull can be much higher than the
bollard pull of the tug’s certificate and (even) that the peak load on the line does not
always have a direct relation to the certified bollard pull. Therefore these exerted
forces should not be referred to as ‘bollard pull’ but instead as ‘Towline Force’ which
should be considered when deciding which bollard to be used on board the assisted
vessel.
1st Edition - February 2015
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Tug operational limitations.
It is obvious that when a tug has to move sideways rather than longitudinally the
resistance created by her hull being dragged sideways through the water will
increase substantially and she will need to use more of her available propulsion
power for this motion, leaving less pull available for the assisted vessel. Apart from
that, being dragged sideways is generally a very dangerous situation for any tug not
equipped with a dynamically rotating towing point that shifts the tow load to the side
of the tug under sideways pull, like for instance a DOT-system or a Carrousel Towing
System. Tugs that are equipped with such systems have the advantage that girting
under a tow load is impossible and that thus their sideways hull resistance can
effectively be used to increase towline force.

ASD tugs
This type of tug has excellent manoeuvrability, including moving sideways, but the
disadvantage is that these tugs have their propulsion units at the stern. When
moving sideways, the rudder-propellers are turned in an almost opposite position, so
as to create sufficient power at the stern to drag the hull sideways through the
water.
This somewhat complicated manoeuvre, commonly referred to as “side stepping”,
will significantly reduce the towline force. In the picture below; the pull astern is
reduced because the tug needs to side-step at a relatively high speed (2-3 knots) to
keep up with the vessel, which is still moving dead slow ahead , while approaching
the turning basin. In this case, the intention is to swing the vessel, not to provide
steering assistance at speed. The manoeuvre shown below must not be confused
with “indirect steering mode”.
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Fig. 11 Position of thrusters for side stepping

Fig. 12 ASD tug side steps to a position for assisting swinging

This dissemination of power may also play an important role when the vessel is (to
be) moored in a strong current: The vessel may be stationary in position off the
berth, ground speed zero, being pulled in on the mooring ropes, while at the same
time the tug needs to use part of her power to keep herself in position against the
current while also keeping the towline tight to control the motion of the vessel.

Tractor tugs
This section applies to both Voith Schneider tractor tugs as well as to Tractor tugs
with rudder propellers.
Both have their propulsion units in a position forward of mid-ship. Thus, when they
have to move sideways, the force can be applied much more directly in the direction
needed; the turning lever on which the propulsion power also acts, is much smaller
than in an ASD tug where the propellers are located entirely at the stern and as far
away from the tug’s turning point as possible.
However, also in this case, the resulting bollard pull will be reduced because of the
higher sideways drag of the hull through the water and the power needed to
overcome this.
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ASD tugs can be used in the “reverse tractor” mode, but not always as efficiently as
real tractor tugs. The new modern shorter and wider ASD tugs will however
preferably be used as such and will manoeuvre as efficiently as normal tractor tugs.
Shorter and wider however also means more drag in the longitudinal direction, which
in turn negatively affects the fuel efficiency and free running speed of the tug.

Conventional tugs
Conventional (single or twin propeller) tugs require the most skills when it comes to
manoeuvrability, i.e. the ability to turn around on its own axis quickly, which means
that the tug master must anticipate the dynamics of an operation.
The fixed propellers have great efficiency in the forward mode, but the directional
power must be supplied by rudders and, in the case of twin screw tugs, also by the
propellers operating in opposite directions.
Such tugs may be equipped with a bow thruster, but the efficiency of the thruster is
reduced at speeds above 4 to 5 knots (unless it is an azimuting thruster).

Examples of directional limitations.
When a vessel is proceeding at a considerable speed and the tug is requested to pull
the bow in a particular direction, the situation can quickly become quite critical for
almost all tug types.
A vessel will always turn around its pivot point. When the vessel is stationery the
pivot point will generally be close to the mid-ship of the vessel where the centre of
the hull’s lateral resistance is usually located. However, when moving ahead or
astern the pivot point will move either forward or aft respectively, in relation to the
speed and direction of the vessel through the water. This means that once the vessel
1st Edition - February 2015
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makes headway, the bow tug will have to exert more power to swing a vessel
around, and the aft tug can do with less power. The situation reverses when the
vessel is moving astern. One must keep in mind that the higher the speed (forward)
of the vessel being assisted, the more towline force the forward tug(s) must
generate to change the assisted vessel’s heading.
When the bow tug is ordered to pull the bow sideways at speeds above 4 knots, her
directional force on the towline will be significantly reduced because the moment on
the pivot point is very much diminished and any effort of the forward tug to turn the
vessel will be almost futile. For this particular reason, the pilot should always
use the aft tug to change the heading of the assisted vessel until the speed
of that vessel is reduced to less than 4 knots.
In general the situation will become quite dangerous for all type of tugs at
the bow, when speed increases and the tug at the bow is expected to
control the movement of the vessel’s bow.
The screenshot below was taken during a simulator exercise. During this particular
run, with the vessel moving at 6 knots and the tug’s towline at almost 90° to the
assisted vessel, the tug did not have any reserve power to avoid being pulled over by
the vessel (girting). At this point, the tug master could not do anything to move
away from this dangerous situation. A few seconds later the software indicated that
the tug had indeed effectively capsized.
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Fig. 13 Screenshot taken during simulator run showing the tug in a girting situation

In order to avoid such precarious situations, the Tug Masters should always inform
the Pilot when reaching 75% of the tug’s propulsive power. The remaining 25%
should be kept as reserve power to always be able to turn the tug’s heading back in
line with the towline force.
DAVID AGAINST GOLIATH
Large ships in particular need water flowing across the rudder in order to be able to
steer. For this particular reason, Pilots prefer to keep the vessel’s engine engaged
ahead, thus accelerating the water just in front of the rudder, and instruct the aft
tug(s) to keep check of the vessel’s speed by acting as brake.
One must keep in mind that the slow ahead speed of a vessel propelled by means of
a 100,000 Horse Power engine could be significantly too high for the tugs to
maintain control.
1st Edition - February 2015
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The vessel’s propeller wash will hamper them enormously and will make it difficult
for the tug to keep position behind the vessel, especially when the towline is short.
Sometimes this will lead to “fishtailing”. In order to avoid this situation, tugs will
generally try to use the longest line possible, however it is always important that the
pilot

advise the tug master(s) whether he intends to keep the vessel’s engine

engaged or not.
The tug’s bollard pull will be significantly affected, as soon as the vessel’s speed
starts to increase. The ship’s propeller wash will increase the water velocity flowing
through the tug’s propellers, this making it necessary for the tug to use more power
to manoeuvre and station keeping.
When the tug moves into such a position that the vessel’s propeller wash may act
directly onto tug’s beam, there is a good chance that the towline will part or, in the
worst case, the tug may even capsize!

Fig. 14 Tug being girted by propeller wash and towline force
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Bow Operations
At the bow of the vessel, the pressures in the water vary considerably. There will be
a positive pressure in front of the vessel where the water is pushed away and
eventually a reduction in pressure where the water starts to flow away alongside the
ship as the speed of the water increases. Pressure decreases when the water speed
increases.
When two different pressure fields are acting at different points on the tug’s hull, it
may cause the tug to veer immediately in front of the vessel which may result in the
tug being overrun by the vessel.
The higher the speed of the vessel, the larger the pressure differences acting around
the vessel’s bow.
Another factor that contributes to pressure differences is the tug’s propulsion. The
water flowing through the tug’s propeller(s) will cause an additional increase in water
flow between the tug and the assisted vessel, and may thus cause or increase the
interaction between the two hulls.
The conclusion of all this is that speed should always be kept within a
“safe window”, in general between 2 knots and 6 knots through the water.
There may be circumstances which may justify a higher operational speed, however,
when a Pilot asks for more speed than 6 knots, the Tug Master should not hesitate to
question the reason behind such a request whilst informing the Pilot that at such
elevated speed the forward tug will generally be of limited use.
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Fig. 15 Can YOU imagine doing this at high speed?

The practice shown below is, in ETA’s opinion, outright insanity!

Fig. 16 Picture found on the internet, unknown origin

SPEED IS THE MOST COMMON CAUSE OF TUG ACCIDENTS!
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For bow operations, the tractor tug has the added advantage that the tug’s
propellers are furthest away from the pressure fields around the vessel’s bow,
thereby reducing considerably the risk of interaction between the vessel and the
tug’s propulsion.
Azimuth stern drive tugs will therefore often be employed in the “bow to bow” mode
and thus will effectively act as tractor tug. This mode of operation is often referred to
as “reverse tractor mode”.
This particular operational mode has the added advantage of bringing the tow point
further up front (at the towing staple), so that in the event that something happens
to the tug’s propulsion system, or in the event that the tug master makes an error
during manoeuvring the tug or even if the assisted vessel for some reason veers
away from her intended course, the tug will not be at risk of being pulled over but
will be swung around ending up alongside the vessel.

Fig. 17 In case of an event, the tug will swing on the towline

This however does not mean that the tug cannot be severely damaged or that
serious injury to crew cannot occur, the consequences will however definitely be
much less than can be expected when the tug is girted and/or run over by the
assisted vessel.
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4. SECURING TUGS
Passing on heaving lines
Due to the dangers arising from interaction between the tug and the vessel,
conventional tugs and azimuth stern drive tugs employed at the bow in conventional
mode usually insist on having the heaving line passed on from the ship’s (lee)
shoulder rather than letting it down from the centreline chock as illustrated below.

Fig. 18 Pass the heaving line from the ship’s shoulder

ETA however does recognize that on some ships, due to their construction, it would
be very difficult to arrange for a heaving line to be passed through the centre chock
and handed further aft so that it may be handed over to the tug from the ship’s
shoulder as shown in the right hand side illustration above. Some improvisation
might be needed from the ship’s crew.

Fig. 19 Try to pass the heaving line to the ship's shoulder attached to a closed loop of line running back to the
centre line chock inside the closed foc’sle
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A workable solution could be an endless loop made from a small diameter line
(heaving line size) passed beforehand through the centre chock around the bow
structure to the side “window”, by which the heaving line to be used can be pulled
from the centreline chock to the ship’s shoulder. Nevertheless, we strongly advise
crews to make efforts to solve this type of situation for the sake of SAFETY.
Secure the stern tug first.
It is highly recommended to secure the stern tug first so that the tug can
be immediately employed to “brake” the vessel’s speed and steer the
vessel as necessary. Normally, connecting the stern tug is much easier and thus
quicker than connecting the bow tug. By making fast the stern tug first the Pilot can
depend on the stern tug to provide immediate assistance in the event that the
vessel’s propulsion system or steering gear fails. Moreover, as already explained,
once the vessel is making headway through the water, the vessel’s pivot point shifts
forward from mid-ship and will continue to move forward as the speed increases.
Thus, assistance from the stern tug will undoubtedly be more effective than any
assistance that can be rendered by the bow tug particularly at speed in the region of
4 - 6 knots or above through the water, thus further enhancing the argument in
favour of connecting the stern tug first.
Do not alter course or start turning the vessel whilst securing the bow tug.
Tug Masters, particularly those employed on the bow tug, cannot always see the side
of the ship and therefore could be taken off guard if the vessels starts altering course
unexpectedly. Pilots should always advise the tug of any significant course changes.

Fig. 20 Conventional tug secured as bow tug
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Always inform the stern tug before putting the engines astern.
When the engines are put on astern and /or the vessel starts to move astern, the
stern tug will be drawn in towards the vessel. It is therefore imperative that the Tug
Master is fully aware that vessel has engaged its engines astern so that he may take
evasive actions if necessary.

1st Edition - February 2015
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5. HEAVING LINES CAN BE LETHAL WEAPONS
Beware of the incorrect use and particularly incorrect construction of heaving lines!
The use of a weight at the end of a heaving line is considered to be extremely
dangerous and could cause serious injury to those below and damage the tug.
While tug crews understand that it may not be easy to get a heaving line across in
heavy wind conditions, they still don’t like to see heavy items coming down on their
decks with the possibility of these weighted heaving lines hitting them on the head or
against an arm, shoulder or leg. One may not believe that the items shown in the
picture below were actually removed from heaving lines. The items shown actually
form part of a collection of inappropriate weights connected to heaving lines that
came down from vessels over the period of two years at a particular major Western
European port. They were cut off and removed by the tugs’ crews.

Fig. 21 Heaving lines can become murder weapons!

One would be surprised to note that the heaviest object weighed 1.28 kg. One can
image the damage or type of injury such a weighty object can cause particularly
when dropped or thrown from a considerable height. Nuts and bolts stuffed inside
Monkey Fists are just as deadly. Even weights made from hatch cover packing can
cause fatal injuries.

Ideally heaving line weights should be made from soft (leather) bag filled
with a small amount of sand, about 0.2 kg maximum.
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6. COMMUNICATION PILOT-TUG
During

towage

operations

it

is

very

important

that

Pilots

communicate

unambiguously, clearly and easy to understand about all their intentions and
requests/instructions to the assigned tugs.
In most ports Pilots will instruct the tugs by requesting a percentage of tug power
(i.e. Full – 50% - 25%- Stop) and direction of pull (i.e. Ahead, Astern, Starboard,
Port). Others prefer to use of the “Clock” system where the heading of the assisted
vessel is 12 o’ clock and stern is 6 o’ clock, to indicate the direction of pull.
Pilots should only refer to the tug’s name when conveying instructions to
the tug and refrain from using the Tug Master’s name. This will also assist the
vessel’s bridge team to understand what is going on.
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7. DISCONNECTING TUGS
Release the bow tug first
For the same reasons as described above, particularly during sailing, the bow tug
should be released first. If this is delayed, the speed may start to build up and this
can rapidly bring the tug into the dangerous zone of varying pressures around the
vessel’s bow. Bow tugs should always be released prior to speed exceeding
4-6 knots through the water!
Different procedures for releasing bow and stern tug!
One must understand that there is an important difference in procedure when
disconnecting the bow or the stern tug. The bow tug will be ahead of the vessel and
can easily manoeuvre clear from the vessel. Therefore the bow tug towline should be
released and let go rapidly as there is very little risk that the towline will end up in
the tug’s propellers.
However, at the stern, the towline should be lowered down slowly as instructed by
the tug’s crew. If the towline is released and immediately dropped down in the water
the vessel’s propeller wash will push the towline towards the tug with the possibility
of it fouling with the tug’s propellers. Therefore it is imperative that the towline is
lowered down slowly as requested and indicated by the tug crew’s. At no time should
the line be dropped down into the water before a clear sign from the tug to do so is
received.
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Let go = SAFE for tug
propellers

Let go = UNSAFE for tug propellers
Fig. 22 Releasing tugs - different procedure for bow and stern tug
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8. TOWING OPERATIONS IN FOG AND SEVERE WEATHER CONDITIONS
8.1

Towing operations in restricted visibility

Darkness causes restricted visibility and thus the tug master can often hardly see the
vessel he is towing. Especially for the bow tug, this could lead to dangerous
circumstances.
Just to illustrate:

Fig. 23 In bright daylight

Fig. 24 At night

Another major issue are blinding floodlights.

Fig. 25 Floodlights can impair the tug master's night vision

Such strong glares can impair the Tug Master’s vision at night, which could
eventually result in an inherently extremely dangerous situation. Therefore it is
important that floodlights are switched off as soon as the tug is secured, or even
better, if possible position the floodlights in such a way that they do not affect the
1st Edition - February 2015
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tugs. In reality, this precautionary measure should have come out whilst conducting
the vessel’s risk assessments for securing tugs during harbour towage operations.
These risk assessments have now become mandatory under the amended ISM code.
In dense fog, the situation may be even worse because in such a situation even the
background is obscured and the Tug Master loses all reference points. He now has to
concentrate on multiple items particularly in keeping the tug’s towline in check whilst
continuously monitoring the radar or ECDIS in order to verify the tug’s position.

Fig. 26 Visibility in dense fog situations

In dense fog it is ultimately the Tug Master who will decide whether it is
safe to manoeuvre the tug in position to secure the line to the vessel or
not. After all, he is the person responsible for handling the tug. It goes
without saying that this has to be discussed with the pilot well in advance.
Sometimes, the situation may deteriorate unexpectedly and the Tug Master may be
concerned with securing the tug at the bow when it is already practically too late to
turn the ship around.
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When such a situation arises, the following alternatives could be considered:
-

Consider stopping the assisted vessel entirely and let the tugs come to the
vessel.

-

Make fast on forward shoulder and work in push-pull mode.

-

If decided to secure at the bow, consider letting the tug tow the vessel rather
than using the assisted vessel’s engine for propulsion. Such an option should
be very clearly agreed between the Tug Master(s) and the vessel’s Master and
Pilot prior to operation.

In the event that it is decided to let the tug actually tow, rather than assist, course
corrections with the ship’s rudder and engines may only be carried out in close
consultation with and with prior notification to the Tug Master.
8.2

Towing operations in severe weather conditions

In certain areas, harbour towage operations may commence from outside the port
entrance. In particular situations, apart from escorting (passively) the vessel whilst
transiting through the port entrance, tugs may also be required to secure outside the
breakwaters. In such cases, in severe weather conditions there is a considerable
chance that the towline will part when the tug falls into a wave trough.
During such operations, the crew (tug’s and vessel’s) should be advised to stand well
clear (as always of course…) of the towline and have a heaving line ready at hand in
case needed.

Fig. 27 Tug heaving and pitching on towline

Stern tugs in particular would more likely run the risk of parting the towline because
they will usually be on an even shorter towline than the bow tug due to the lower
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poop deck, and thus the towline would be running at a considerably steeper angle
subjecting the towline to additional undue stresses.
Needless to say that in such situations, the tugs will try to work on as long as
possible towlines.
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9. TRAINING / EDUCATION of PILOTS
ETA strongly recommends that Pilots should periodically attend on board tugs during
harbour towing operations and ideally should find time to attend on both the bow tug
and the stern tug.
Pilots may have done so during their initial training period, but as they progress
further through their career whilst qualifying to handle larger vessels, they may tend
to forget how it feels to be at the other end. Therefore by attending periodically on
board a tug during a live harbour towing operation and, if opportunity exists, by
attending simulator sessions ideally together with the tug masters, they will
constantly keep in mind the tug masters’ concerns and the tug masters can gain
insight in the pilot’s concerns. This will eventually work to the benefit of the tugs’
crews and the crews of the assisted vessels because it will undoubtedly have an
effect on the safety of all parties concerned.
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10.

TOWING LINES

Tugs equipped with towing hooks may use the lines of the assisted vessel. In this
case, it is extremely important to use a line of sufficient strength and in good
condition. Always inspect the lines externally and internally, if they are to be
used for tug assistance.
All types of towing lines are subject to wear and tear, even steel wires, but it is quite
understandable that synthetic lines are much more vulnerable. It is important to
verify that the chocks or leads through which towing lines will be led have a really
smooth surface.
When a heavy steel towing wire is used by the tug, it will be provided with a
“messenger” line for heaving it on board. This will typically be of 24 mm diameter
which will be connected to the vessel’s heaving line. The messenger line will be of
sufficient length so that it will reach on board the vessel before the wire is effectively
being pulled on board.
It is important that the wire eye crimp is not allowed to rest within the chock or lead
(or bollard) during the towing operations as this will result in undue stress on the
wire at the crimp. This will almost certainly cause the wire to break.

UNSAFE

E

Fig. 28 Risk of towline parting when clamp rests against fairlead
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11.

TOWING WINCHES VERSUS TOWING HOOKS

Towing hooks on tugs are gradually being replaced by towing winches, the latter
having significant advantages over towing hooks.
Towing winches come in various designs. Some winches have the capacity to shorten
the towline whilst pulling at full power, others need to be made tension-free for
hauling in the towline.
When using towing hooks, the length of the towline cannot be adjusted, whereas
where winches are provided, the length of the towline can be adjusted as best suited
to meet the requirements of the harbour towing operation.
Further, in the unfortunate event of a towline parting, the tug can rapidly recover the
parted towline and reconnect with a second line. In some cases, tugs are fitted with
winches have a split drum or even better a double drum. This will make it easier for
a second line to be passed onto the vessel in the event that the towline parts.
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12.

EXAMPLES OF TUG ACCIDENTS

Although the companies involved are not eager to see pictures of their tugs involved
in an accident published widely, they nevertheless recognise the fact that lessons can
and must be learned from these accidents and therefore these pictures are here
made available to those interested.
- “Fairplay 22” capsized during securing at the bow of ferry in high winds and at high
speed, with tragic loss of 3 lives

Excerpt of the official investigation report:

- The tug “St Annastrand” was perched on the bulbous bow of a container vessel
with the bulb between her rudder-propellers and was lifted out of the water.
Fortunately she did not capsize, but one of her thrusters broke off.
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- The “Flying Phantom” was girted in dense fog while working as bow tug, with tragic
loss of life. (see chapter 8, §1 above)

Excerpt from the official investigation report
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- The “Smit Polen” collided with the bulbous bow of a container vessel in
stern to bow mode, at high speed. Fortunately she did not capsize.

Excerpt of the official investigation report

Ocean going tug “Gudri” girted by tow
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- Tug “Adonis” capsized while towing a barge (Australia) (see 5.1 above)
Excerpt from the investigation:

-Small tug girted working stern to stern without gobline (Australia)
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13.

“DO NOT” AND “DO” IN HARBOUR TOWAGE OPERATIONS.

DO NOT

Actions of Pilot, ship’s Master and mooring parties
– Do not send the crew to the mooring stations (too) late
– Do not maintain the speed of the vessel too high whilst securing tugs.
– Do not use DANGEROUSLY HEAVILY WEIGHTED HEAVING LINES.
– Do not execute course changes whilst the tugs are securing

their

towlines.
– Do not use tug Master’s name when communicating orders to the
tugs.
– Do not engage the vessel’s engine/s during manoeuvres without first
informing the respective Tug Masters
– Do not throw the heaving line (at the bow) from the centre line but
from the ship’s shoulder
– Do not make rapid and excessive steering changes without informing
the tugs.
– Do not build up speed in excess of 6 knots through the water with the
bow tug (still) connected
– Do not use full engine power particularly on a large vessel when a tug
is secured aft.
– Do not keep floodlights shining into the tug master’s eyes; this will
impair his night vision and will seriously hamper his ability to estimate
distances and to assess the operations.
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– Do not keep floodlights shining towards the tug in case of restricted
visibility.
– Do not make headway on own power in very dense fog with a bow tug
secured without prior agreement between tug and pilot. Consider
letting the tug(s) tow the vessel rather than using the vessel’s
propulsive power.
– Do not build up speed over 6 knots through the water starting from a
“dead ship” with a bow tug secured
– Do not drop the towline at the stern when disconnecting the tug
(unless instructed otherwise by the tug.)
– Do not delay to drop the towline at the bow when disconnecting the
tug once instructed to do so by the tug.
– Do not wait for something to happen to start preparing the heaving
line(s) again.
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DO

Pilot - Master exchange of information or vice versa
– Pilot-Master exchange to include info on modus operandi of tugs
•

Tug name(s), type, bollard pull and position for securing

•

Whether tug lines or ship’s lines will be used

•

Normal heaving line or heavy messenger line

•

Position for passing heaving line forward (bow / shoulder).

– First make fast the stern tug then the bow tug.
– First let go the bow tug, then the stern tug.
– Pilot to instruct vessel’s Master to have his crew at mooring stations in
ample time, agree on period of notice needed by ship’s crew.
– At night, Pilot to instruct vessel’s Master to turn off blinding floodlights
– Inform vessel’s Master of Local regulations, if applicable
– To secure the bow tug in very dense fog, it is imperative that the
assisted vessel takes off all speed through the water and the tug moves
in to make fast.
– It should be discussed and agreed well in advance with the tug master
whether once the bow tug is secured the vessel may use her own
propulsion power.
– Keep vessel’s speed at maximum 6 knots through the water particularly
when the bow tug is being connected and whilst the bow tug is still
connected
– Pilot to use tug’s name when giving orders, so the bridge team can
understand
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– Pilot to inform the stern tug when engaging the vessel’s propeller in
order to watch out for the propeller wash.
– Pilot to inform the stern tug about any rudder position changes about
to be effected during manoeuvring.
– Tug Master to inform the Pilot whilst reaching 75% of the total engine
power of the tug.
– Pilot to be made aware of any “novice” or “trainee” Tug Masters or of
any Tug Masters who may not be familiar with the area and who will be
participating during the harbour towing operation.
–
DO

Actions of Pilot, ship’s Master and mooring parties
– Do bring speed down sufficiently before securing a tug, especially the
bow tug
– Do limit use of propeller to the minimum required for steering,
– Do drop the towline at the bow when disconnecting the tug, however
only when instructed to do so by the tug.
– Do slack away the towline slowly at the stern when disconnecting
the tug and only let go off the messenger line when instructed to do so
by the tug
– Do use tug’s names when conveying orders to the tug and provide
clear and concise instructions.
– Do turn off floodlights as soon as the tug is secured.
– Do have a spare heaving line ready at hand and a skilful deckhand to
handle same.
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– Do use heaving lines with light weights, preferably using soft sand
bags.
– Do inform the stern tug before engaging engines astern.

As may be noticed, items are repeated in both the Do and Do Not section, obviously
in the opposite way. This was done intentionally to increase the chances that they
will be noted and remembered.
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