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INTRODUCTION 
 
Robert Allan Ltd. was retained by PWSRCAC under Contract Number 8570.12.01 to conduct an 
investigation into the nature of the towing systems in use aboard the existing escort tugboats in 
use within the Ship Escort Response Vessel System (SERVS) in Valdez, Alaska, and to 
determine how those systems compare to what can be considered as the current Best Available 
Technology (BAT) in escort towing systems worldwide. 
 
This summarizes the findings of our research and investigations into this subject. 
 
 
PART 1:  VESSEL EQUIPMENT ASSESSMENT 
 
The winches on both tugs are well-maintained and appeared to be in good working order, 
although in neither case were the winches operated during the onboard inspection. 
 
The absence of a working load render-recover capability on the ETT class tugs is considered a 
deficiency in a modern escort capable tug, especially one operating in higher sea-states.  In 
addition, the absence of a spooling gear (or "level-wind") device on both winches can be viewed 
as a deficiency which could contribute to line wear and/or line failure. 
 
Among the information reviewed were several reports of towline failures or similar incidents 
affecting vessel availability, primarily in 2003 and 2004.  It is not evident from the data provided 
if any other similar incidents have occurred in the operation of the vessels, but it seems likely 
that there must be a few more such incidents in the total life of the four subject vessels. 
 
Only the ETT class tugs are designed to and operationally execute indirect towing manoeuvres.  
The actual indirect Steering and Braking Force values which can be developed by this vessel 
class are not available, if in fact they have ever been recorded, and accordingly it is impossible at 
this juncture to evaluate the strength rating of the towing gear to the actual forces which can be 
generated by the tug. 
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The ETT winch lacks a render-recover capability at the rated working load of the winch. 
 

The PRT winch does have a limited render-recover capability but its full range/capacity is not 
clearly defined in any of the documents provided. 
 
The towing gear in place on the ETT and PRT Class tugboats within the SERVS system are very 
high quality, and at the time of the building of these vessels were probably considered state of 
the art.  However the absence of a render-recover type winch on the ETT class VSP tractor tugs 
is considered a fairly significant deficiency in comparison to escort-rated tugboats being built in 
say the past 5 years, all of which, to the best of the Author's knowledge, have some rendering 
capability at or near the expected maximum line tension which can be generated by the tug in 
either a direct or indirect mode of operation.  The description of the current state of the art in 
winch and rope technologies will be documented in the next part of this report. 
 
The absence of an accurate record or even a reasonable prediction or analysis of the indirect 
towing capability of both tug classes makes it very difficult to accurately consider the strength of 
the towing systems against this important criterion. 
 
 
PART 2:  TECHNOLOGY SURVEY 
 
The second stage of this study involved a survey of the latest technologies used in escort towing 
systems in use in various jurisdictions worldwide.  In order to complete this work companies 
known to the authors to be actively involved in escort towing operations or involved in supplying 
towing system equipment to operators engaged in escort operations were contacted directly. 
 
The data collected shows that the SERVS tugs are at the larger, more powerful range of vessels 
engaged in similar service worldwide. 
 
Winch Technologies 
 
Without doubt escort winch characteristics have changed more than anything else in escort 
technology in the past 10–15 years.  Due to the demands of various projects and ongoing 
research into the problems encountered, winches have been built recently which could never 
have been conceived of at the time of building the SERVS tugs.  Most critically, winch braking 
systems have evolved to the point where they are the required virtual "fuse" in the system, and 
line tension can be set and controlled quite accurately.  There is currently a very distinct trend to 
electrically-driven winches in this arena. 
 
One of the major problems with escort towing winch operations has been the tendency for the 
line to "dive" or to "bite" down into the other line wraps on the drum in service, causing 
excessive wear or damage to the line.  Some winch manufacturers have developed spooling 
systems with a very coarse pitch which lays alternating layers of rope down diagonally over the 
layer below, thus precluding the potential for any biting down, even if the line is applied under 
relatively low tension.  This type of spooling system is strongly recommended. 

4-8 Attachment Executive Summary



ROBERT ALLAN LTD. 
NAVAL ARCHITECTS 

Project 212-030 
Page 3. 

Rev. 1 
 

 

Towline Technologies 
 
The escort towing industry has moved largely to the use of very high-strength High Modulus 
Polyethylene fibre (HMPE) towlines.  HMPE fibre lines have equal or greater strength than steel 
wire rope on a direct size (diameter) comparison.  There is some strength to size variation among 
the various ropes manufactured but that range is not great. 
 
HMPE lines have very little elongation (or "stretch").  This lack of extension can lead to high 
snap loads in the towline of an escort tug, particularly when working in high seas.  Accordingly 
means must be provided in order to reduce the peaks in line tension experienced during these 
dynamic events, and the use of a "dynamic" winch with the ability to render and recover line 
tension under high load is the most common means to accomplish this. 
 
A major vulnerability of HMPE lines is their low abrasion resistance, hence mechanical 
protection of the primary working parts of the lines is essential.  Connections between the 
various parts of a towline system can account for loss of system line strength, and the types of 
splices or connections used is a critical factor. 
 
It is important in selecting a line for escort service to consider the full extent of operating 
conditions and lead angles, and to ensure that the line strength at the "end of line life" satisfies 
the minimum strength requirements of Class or other authorities.  On this basis a minimum 
MBS/BP ratio of 5:1 is very easy to justify. 
 
Towing Fittings 
 
The comments received from tug operators were almost universally in agreement that the major 
source of failures in the towing gear was poor fittings on the attended ship. 
 
Summary 
 
The following are the most salient aspects of the information collected from outside sources: 
 

1. A significant majority (approx. 90%) of operators use HMPE towlines for escort work 
rather than the more elastic polyester lines, although some operators still prefer the latter. 

2. A very few winch designer/manufacturers worldwide have developed the very high-
performance winches that can provide the dynamic response necessary for a winch to pay 
out/recover a towline under high load at high speed as is required for many escorts. 

3. In spite of having high performance winches, slightly less than half of operators still 
prefer to have a stretcher in the towline system. 

4. Escort tugs typically use towlines with a breaking strength at least 4 times the static BP of 
the tug. 

5. The vast majority of tugs use relatively simple static towing fittings as line fairleads, 
rather than any of the various active systems which have been conceived. 
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PART 3:  BEST AVAILABLE TECHNOLOGY 
 

The SERVS tugs satisfy the ABS Class requirements for escort tugs, however the trend in the 
escort industry worldwide is to look to the more stringent DNV escort criteria as the "generally 
accepted standard". 
 
Measured against those more stringent criteria the SERVS vessels fail to satisfy the following 
requirements: 
 

 ETT: 
 
- Escort winch does not have the ability to reduce tension when tension exceeds 50% of 

towline breaking strength  
- Escorting not to be done on brake 

 
 PRT: 

 
Although the PRT's do not do any indirect escort towing, they are still deployed in an 
escort mode using the small bow winch, and are then used to apply direct pull.  The 
following deficiencies therefore are noted: 
 
- Escort winch does not have the ability to reduce tension when tension exceeds 50% of 

towline breaking strength  
- Escorting not to be done on brake 
- Main aft towline (SWR) achieves only 96-97% of DNV Class requirement for 

breaking strength 
 

BAT – Current Status 
 
1. The vast majority of operators agree that the electric-driven Markey Render-Recover© winch 

is the best winch technology on the market today. A handful of other winch manufacturers 
worldwide have comparable equipment which can satisfy Class requirements for dynamic 
operation in severe sea states. 

2. There is little question that HMPE rope is the product of choice in the escort towing industry.  
There is a fairly wide array of rope manufacturers and rope types from which to choose, 
depending upon the application and the specific characteristics sought. 
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Gap Analysis:  Present Towing Systems vs. BAT 
 
The current escort towing systems on the SERVS tugboats have fallen behind the ever-
improving industry standard which has evolved in the past decade or so.  The following are the 
noted gaps or deficiencies in the fitted escort towing gear systems compared to what is presently 
embodied in the regulations or is typically in use in other comparable jurisdictions: 
 

 ETT Escort Tugs 
 
The towing systems aboard the ETT tugs compare to BAT today as follows: 

 
a. The escort winch does not comply with the majority of Class regulated and widely accepted 

requirements to have the capacity to pay out line at full load and to also recover line under 
significant load.   

b. The winches do not have a level wind system which could prevent line damage. 
c. The towlines in use aboard the ETT are state of the art, and are inspected to a high standard 

comparable to the best in the industry. 
 

 PRT Escort Tugs 
 
The PRT Class tugs are very powerful tugs but are not set up for indirect towing due to their hull 
shape and high towing point. The PRT tugs do however act as active escort tugs and do escort 
towing over the bow, but not in an indirect mode.  The comparison of the PRT towing gear to the 
BAT is as follows: 
 
a. The escort winch does not comply with the majority of Class regulated and widely accepted 

requirements to have the capacity to pay out line at full load and to also recover line under 
significant load.  As configured the winch pays out (renders) only under relatively light load 
conditions, and thus the brake is likely used in more severe conditions. 

b. The winches do not have a level wind system which could prevent line damage. 
c. The aft towing winch is appropriate for the type of emergency towing for which it is 

intended. 
d. The forward escort towing hawser is state of the art, and is inspected to a high standard. 
e. The aft towing line system is essentially two distinct parts: 

i. The main towline (SWR)—this system is sufficient when compared to ABS 
requirements, but about 3–4% deficient when compared to the breaking strength 
standards of other major Class Society requirements. 

ii. The Emergency Towing Package, which is a set of synthetic lines plus chain, satisfies 
the towing requirements of all Class Societies. 

 
Summary 

 
The SERVS tugs are well-equipped vessels.  The towing systems however fail to reach today’s 
BAT definition primarily in the type of escort winches used, as that technology has changed 
dramatically in the past decade. 
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SUMMARY 
 
The following were identified as the shortcomings of the deck equipment on the SERVS tug 
from compliance with the generally accepted BAT for escort tugs today: 

 
a. The main escort winch on the ETT tugs is not a render-recover type winch, and the full 

towing load is presently carried on the drum brake. 
b. The forward winch on the PRT Class tugs is a limited render-recover type winch, and the full 

towing load must be carried on the mechanical brake. 
c. Neither escort winch has a spooling gear system which would reduce line jamming and line 

damage. 
d. The main towline (SWR portion) on the PRT tugs does not meet the strength requirements of 

DNV and many other Class societies, but does satisfy the requirements of ABS for towing 
service. 

 
With the exception of the wire rope deficiency on the PRT tugs, the towline systems in use on 
both vessels certainly could be considered as BAT.   

 
A major gap in the data is the absence of a known indirect steering force capability of the 
ETT tugs, and a comparable maximum towline force for the PRT tugs (which might be 
generated in a transverse arrest manoeuvre).  This should be quantified by the most 
accurate method possible.  Only at that stage can the true performance capability of the 
tugs be defined and then the maximum winch capacity can be more accurately specified. 
 
The potential to upgrade the winches on both these tug classes exists, but until the indirect 
towing forces available are defined, the precise heeling forces acting on each tug type cannot be 
established, nor can the specifications for any replacement winches be accurately defined. 
 
 
PART 5:  RECOMMENDATIONS 
 
The following improvements to the towing systems on the SERVS tugs would bring them up to 
current BAT in escort towing system technology: 

 
1. ETT Class Tugs: 

 
a. Conduct full-scale indirect towing tests, or perform in-depth CFD or similar computer 

analysis, in order to quantify precisely the escort towing capability of these tugs. 
b. Perform an analysis of the escort capability of the tugs in compliance with the DNV 

escort towing stability criteria. 
c. Based on the results of (a) and (b), develop detailed specifications for a render-recover 

type escort winch with spooling gear, all similar to that defined in Section 4.1.1. 
d. Install the new winches on the ETT Class tugs. 
e. Maintain towline systems and towline maintenance and inspection systems similar to 

those presently in use. 
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2. PRT Class Tugs: 
 
a. Conduct full-scale direct and transverse arrest towing tests, or perform in-depth CFD or 

similar computer analysis, in order to quantify precisely the escort towing capability of 
these tugs. 

b. Perform an analysis of the escort capability of the tugs in compliance with the DNV 
escort towing stability criteria. 

c. Based on the results of (a), develop detailed specifications for a render-recover type 
escort winch with spooling gear, all similar to that defined in Section 4.1.2. 

d. Install the new winches on the PRT Class tugs. 
e. Maintain towline systems and towline maintenance and inspection systems similar to 

those presently in use. 
 
 
 
 

* * * 
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