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A Wide Breadth of Design Skills
by Hans F. Muhlert, P.Eng., MSNAME

All three generations of Robert 
Allans had a keen interest and thorough 
understanding of anything marine and 
their work reflects this. Almost every 
type of vessel is represented in the 
Robert Allan Ltd. archives. Only military 
craft and large ocean-going cargo 
ships are rare but not totally absent.

Nowadays tugs are certainly the 
focus but current projects include 
many other things such as high-speed 
craft, sail training vessels, pollution 
response vessels, dive support vessels, 
research ships, fireboats, and supply 
vessels (granted somewhat tug like).

Besides tugs there are certain types 

of vessels for which a high level of 
design experience and expertise 
has been developed. These include 
wooden fishing vessels in the 
1950’s and 1960’s, all types 
of complex barges in the 
1960’s and 1970’s, high 
speed aluminum craft since 
the 1980’s, extremely shallow 
draft pushboats, ice breaking 
vessels since the Irving Birch 
in 1965, and fireboats. The first 
fireboat was designed in 1972 with 
none after that until 1991 when 
the first Vancouver high speed 
fireboats were designed. Since 

then and including the present there 
have been numerous fireboat projects 
all around the globe establishing Robert 
Allan Ltd. as a world leader in this field.

Ferries have always been part of 
the work dating back to the early 
days. These include railcar ferries, 
passenger ferries, cable ferries, and 
car ferries for fast flowing rivers.

Although yachts are a staff favourite 
there are very few in recent times but in 
the early days there were some signifi-

cant large luxury motor 
yachts and even a 

few sailboats.

The current staff at Robert Allan Ltd. 
includes engineers, naval architects, and 
designers from all around the world with 
a variety of backgrounds so whatever the 
vessel, chances are that someone here 
knows something about it. This includes 
new directions in the industry such as 
stringent new emissions standards, 
electric and hybrid propulsion (the new 
hybrid patrol boat design for the Port of 
Vancouver seen here), natural gas propul-
sion, and remotely controlled vessels.

The diversity of projects keeps the 
staff interest and enthusiasm at a high 
level and encourages original thinking 
and mental agility while making sure 
everything is properly engineered so it 

works as intended the first time. 



BRAvo 1500 pollution response vessel

With the approach of the 90th anni-
versary of the continuous operation of 
Robert Allan Ltd. it is interesting to look 
at our different types of customers, 
their vessels and the processes 
they employ to get work done.

One such customer has been 
governments of all different sizes and 
shapes. The dominant customer in this 
field has been the Canadian Federal 
Government as represented by the 
Royal Canadian Navy, the Canadian 
Coast Guard, Dept. of Transport, Dept. 
of Fisheries, Dept. of Public Works and 
many others over the years. Work for 
these diverse clients can be traced back 
to the earliest days of the company.

Robert Allan Ltd. has recently designed 
self-righting search & rescue lifeboats, 
pollution response vessels (2 types) 
and two sizes of inshore fisheries 
research vessels for 
the 

Our Government Clients
by Rollie Webb

Canadian Coast Guard and we are in 
the middle of designing new tugs for 
the Royal Canadian Navy. Plans exist to 
perform other work for Canada very soon.

Looking at the federal government as a 
customer highlights the following points:

1. The federal fleet is incredibly 
diverse, and every design contract 
is inevitably unique. Whether it 
is a different department than 
the last time, a different design 
than we have produced before 
or a well proven commercial 
design to be adapted to govern-
ment service, any design work 
for this extensive fleet has always 
been found to be challenging.

2. Federal contracts are very 
detailed and 

their requirements generally very 
clear. This is quite different than 
most commercial contracts where 
significant discretion is left to the 
designer regarding how he will do 
things and what the actual design 
requirements truly mean.

3. Federal contracts are invariably 
‘fixed’ in price and duration. 
Execution will also generally take 
longer than commercial work 
and require far more ‘paperwork’ 
than normally encountered in 
industry.



Our experience has been that design 
products for the Federal Government 
seem to generate follow on work from 
other clients and it is fair to say that 
governmental work eventually has a 
positive outcome.

What does all this mean? As a 
company, we see value in pursuing such 
work despite the process of getting work 
done being found a bit frustrating and 
disruptive.

What would we like to see? Executing 
government projects in a similar time 
frame and with a similar ability as 
commercial clients to make timely 
decisions would be ideal. We also know 
that this is not all that practical and we 
therefore need to help the process along 
by being pragmatic and helpful. Shared 
goals make all the difference. 

22 m inshore science vessel CCGS M. Perley

25 m inshore science vessel CCGS Vladykov

BRAvo 1000 pollution response vessel RAmparts 2400 tug for the Royal Canadian Navy

19 m high endurance search and rescue lifeboat



Compact Ice Crushers
Oscar Lisagor, P.Eng., Bilyana Ivanova, P.Eng.

In early 2000 Robert Allan Ltd. began 
development of the TundRA series of tugs 
with significant icebreaking capabilities.

The first multi-functional TundRA 3500 
tug was designed for Svitzer A/S. Four 
of these 34.5 m tugs with a bollard pull 
of 75 tonnes were built for operation at 
Sakhalin Island. The vessels were classed 
RMRS ЛУ5 Ice Class and designed to 
break 85 cm of ice covered with 20 cm of 
snow at speed up to 3 knots. To achieve 
this performance a special hull shape 
was developed and ice model tested. 
These vessels have been operating 
for over a decade, a testament to their 
ability to operate in harsh conditions.

In 2014 and 2016 two powerful  
36 m icebreaking tugs were designed 
by Robert Allan Ltd. and built by the 
Canadian company Industries Ocean. The 
TundRA design was further developed 
with increased icebreaking perform-
ance. These tugs were classed by Lloyds 
Register 1AS Ice Class and designed to 
break 95 cm of ice covered with  
20 cm of snow at speed up to 3 knots 
with total delivered power of 5200 kW.

In 2019, the icebreaking escort tug 
TundRA 3600-H Vilja was delivered to the 
Port of Lulea in Northern Sweden by 
Astilleros Gondan of Spain. Vilja is 36 m 
long, with a bollard pull of 100 tonnes 
and is capable of continuously breaking 
ice 1 metre thick with 20 cm of snow 
at speeds up to 3 knots. This vessel is 
designed to Lloyds Register Ice Class 1A 
Super and is the world’s most powerful 
icebreaking tug with hybrid/electrical 
propulsion. Vilja was custom designed 
for the port and performs a multitude 
of functions including: ship-assist, 
icebreaking, ice management, escort, 
coastal and rescue towing, fire-fighting, 
navigation aids servicing and some 
deck cargo transfer. The vessel has an 
innovative hybrid propulsion system 

featuring diesel main engines, shaft 
motor/generators, and electrical battery 
energy storage. Propulsion combinations 
(depending on load) include: electrical 
battery power only, a single main engine 
in the hybrid diesel-electrical mode, or 
on two main engines in diesel-mechan-
ical mode with possible battery boost. 
The resulting operational flexibility has 
the potential to yield significant fuel, 
emissions and maintenance savings.

Under construction
Sanmar Shipyard in Turkey are 

currently building two TundRA 3200 
tugs for Alfons Hakans in Finland. 
These vessel are 32 m long and 
have a bollard pull of 67 tonnes.

Svitzer recently signed a shipbuilding 
contract with Med Marine in Turkey for 
two TundRA 3000 ice class tugs for their 
Scandinavian operations. These vessels 
will be built to Finnish-Swedish Ice Class 
1A, under 500 GT and designed to comply 
with MARPOL Tier III NOx emissions.

From early in our company history 
ice-class vessels have been a regular 
element of our design portfolio. The  
latest evolution of this capability is 
now well established through the 
development of the new TundRA 
series icebreaking tugs. 

TundRA 3600 tug Ocean Tundra

TundRA 3500 tug Svitzer Aniva

TundRA 3600-H icebreaker tug Vilja



What’s Happening in R&D
by Vince den Hertog, P.Eng.

Mixed in with an active schedule of 
work for our clients, our R&D work 
continues on several fronts. Some 
projects are geared toward incre-
mental improvements while others 
are focused on future designs.

In the Spring we completed an exten-
sive study on the dynamic response of 
escort tugs to various ‘dynamic scen-

arios’ like the parting of a towline or a 
sudden loss of thrust. We also examined 
the risks of crossover manoeuvres and 
the potential for active escort winches 
to reduce the risk of excessive towing 
forces & heel. Under an R&D project, 
we developed in-house MATLAB-based 
simulation tools to capture the coupled 
effects of towline forces, escort winch 

dynamics, thrusters, waves and tug 
hydrodynamics during escort maneu-
vering. This enabled the evaluation of the 
tug dynamic responses to dynamic scen-
arios against IMO stability criteria, and 
thereby to propose practical operational 
criteria for tug heel angle limits for the 
tug operator expressed in an escort safety 
placard. This study culminated in our 
paper and presentation at the Tugnology 
2019 conference in Liverpool in May.

We do research on far more than tugs 
of course. With support from Canada’s 
National Research Council - Industrial 
Research Assistance Program (NRC 
IRAP), we are developing a series of twin-
hull high-speed wind farm service vessels 
specifically for ‘walk to work’ applications 
where sea conditions would normally 
call for larger monohull ‘Service Oper-
ation Vessels (SOVs) to meet seakeeping 
requirements. Although we can’t give 
away too much more right now, we were 
very pleased with results from scale 
model testing at the National Research 
Council’s Offshore Engineering Basin in 
St. John’s late last year that demonstrated 
how a key stabilizing device will keep 
motions comfortable for crews spending 
their nights at sea. Work continues.

In the area of uncrewed vessels, this 
month saw the announcement of our 
latest uncrewed fireboat design, the 
RALamander 1600, another product of 
an R&D project that adds to a growing 
portfolio of ‘Tele-Operated Work Boat 
or Tug’ (TOWBoT) designs. A smaller, 
faster and less expensive cousin of the 
RALamander 2000, the RALamander 1600 
is designed to respond to fire emer-
gencies in port setting. With a manual 
helm station, one person can deploy 
to the incident at high speed, and once 
on scene, transfer to shore or another 
vessel to operate RALamander 1600 
remotely to engage a fire without delay, 
even in potentially explosive situations.

A new R&D project just starting, also 
supported by the NRC IRAP program, is 
aimed at developing a fendering system 
specifically for larger tugs that operate 
in exposed conditions. Waves can cause 
surge and heave motions that lead to the 
dynamic forces and accelerated wear with 
conventional tug bow fendering. We will 
be making full use of our considerable 
in-house hydrodynamic and structural 
expertise, plus our high-performance 
computing resources to develop a better 
‘Offshore Fendering System’ (OFS) for 



tugs operating in seas. We are grateful 
for the input we are getting from our 
clients on the requirements for the OFS. 

Like many of our clients, Robert Allan 
Ltd. is looking at the possibilities for 
reducing emissions and how to chart 
a course to a net zero carbon emis-
sions future. Building on our experience 
with diesel-electric hybrid tugs and 
LNG-fueled tugs, we are now looking 
ahead to all-battery designs, like the 
electric pilot boat announced last year, 
including the possibilities for all electric 
tugs. Our core analysis tool for evalu-
ating fuel saving and emissions reduc-
tions, ‘RAptures’, is being upgraded so 
that we can take our client’s unique 
operating profile and tell them how 
batteries could benefit the bottom line 
and the environment at the same time.

2019 was a very productive year in 
R&D and for 2020 the stage is set for 
work to continue as we invest signifi-
cantly in R&D with enthusiasm and with 
the future needs of our clients in mind. 
These efforts help to keep Robert Allan 
Ltd. at the forefront of our industry. 
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VR Brings an Immersive Perspective 
to Design and Marketing
by Matthew Buat, EIT and Chandan Deol, EIT

The last decade has seen the rise of 
virtual reality (VR) as a design tool in 
many fields (architecture, engineering, 
entertainment, etc.) the world over. 
VR offers new ways of experiencing 
3D environments at relatively low cost 
and with less effort than in the past. 
As such, Robert Allan Ltd. has started 
to integrate these technologies into 
our design and marketing pipelines.

VR allows the user/designer to be 
immersed in a completely virtual world 
by providing sensory input through the 
visual and in some cases the auditory 
fields. Most commonly in VR the user 
wears a headset that covers their 

visual field with a digital screen and 
allows them to change their view by 
simply “looking around” as one would 
in physical reality. Handheld control-
lers allow the user to interact with 
and explore the digital environment.

Robert Allan Ltd. has organized a 
dedicated VR space within the office 
where our designers as well as clients 
can gather in order to make collaborative 
design decisions in real-time. The immer-
sion and realism of the VR environment 
affords easier understanding of the many 
complexities in vessel design and allows 
for more efficient and effective decision 
making. VR is thus an extremely invalu-

able tool for critical decision-making.
The VR models which Robert Allan Ltd.

generates can be used to produce real-
istic renderings, interactive panoramas, 
walkthrough/flyover videos, as well as 
standalone virtual tours, all of which are 
easily accessible and require no additional 
hardware other than a relatively modern 
PC/laptop. VR is especially valuable in 
complex areas such as wheelhouses, 
control centres and machinery spaces 
where the layout is often difficult to 
understand in 2D or even 3D drawings.

As design/marketing work continues 
to trend toward 3D, we expect develop-
ment in this area to further evolve. VR 

makes additional use of this design and 
marketing work without adding signifi-
cant time and cost to a project budget.

Robert Allan Ltd. has already seen 
several projects where design deci-
sions have been directly and beneficially 
impacted by VR technology. Numerous 
clients have praised how immersive 
the space can be and how the sense of 
scale and realism cannot be replicated 
by traditional 2D and 3D CAD models. 
The first-person perspective that VR 
offers of being ‘on-board’ our designs 
is something we are embracing to meet 
and exceed our client’s expectations. 



Three Robert Allans and a Century 
of Ship Design in Vancouver
by Robert G. Allan, P.Eng.

Part 2: Robert F. Allan

My Father, Robert F. (Bob) Allan 
(1916-1981) had an unusual training for 
his profession. He had been raised in the 
shadow of his Father’s drawing board 
and as an only child he was undoubt-
edly groomed for the work. He showed 
significant aptitude for ship design and 
shipbuilding and in his teens crafted 
several highly detailed scale models 
of significant vessels designed by the 
elder Allan. Notable amongst these 
were models of Meander (1934) and 
Blackhawk (≈1935-36, opposite page).

After 3 years of engineering study 
at UBC an extended illness caused 
him to drop out of his studies in about 
1936 or ’37. He had sufficient quali-
fications however to get employment 
at Burrard Drydock (BDD) as the war 
years created a huge demand for ship-
building. During the war he was the 
project superintendent for the conversion 
of HMS Prince Robert into an armed 
merchant cruiser. When my parents 
married in 1943 they were gifted with a 
silver box engraved with the inscription 
“To R.F. Allan Esq. from Commanding 
Officer- Officers & Ships Company 
H.M.C.S. “Prince Robert” 1st June, 1943“, 
now a significant family heirloom.

When the war ended, Robert Allan 
(Sr.) obtained a contract to produce the 
working drawings for a series of colliers 
being built by BDD for France under 
the war reparations act. Father and son 
worked in the home basement office 
and started a partnership which lasted 
for about 20 years when my Grandfather 
eventually retired. From the mid-’50s 
onward however it is clear that my Father 
had an ever-increasing influence in 
the business. He was also much better 

at “client relations” than was my very 
opinionated Grandfather! The business 
in the ’40s and ’50s was not large, and 
much of the work performed was small 
refit tasks and stability tests. There was 
however sufficient work to justify hiring 
draftsmen, the very first of which (ca. 
1954) was Derek Cove. Sometime later 
Bill Cleaver was hired, and many others 
moonlighted for the growing company. 
In the late ’50s there was a clear trend 
to more tugs and barges in the business 
rather than the fishing boats which had 
sustained them for nearly two decades. 
It was a time when steel vessels were 
replacing wooden ones. In the early 
1960s Bob Allan was clearly in charge 
of the growing office and the BC coastal 
towing industry entered its golden age 
with dozens of coastal and ocean-going 
tugs built for a new fleet of larger steel 
barges, including the majority of the 
self-loading/self-dumping log barges. 

The business expanded to the 
point where operating with about 
7-8 permanent employees out of 
the home basement was no longer 
viable or presentable to clients. In 
1962 the company was formally incor-
porated as Robert Allan Ltd. and in 
1963 moved into modest offices at 
the corner of 72nd and Granville.

1964 to 1969 was truly a golden age 
for the tug and barge industry of BC and 
it was a “coming of age” era for Robert 
Allan Ltd. A very high percentage of the 
BC tug and barge fleet were designed in 
our office, and notably, with only 1 excep-
tion, all those vessels were built in local 
BC shipyards. The table on the following 
page identifies the most notable Robert 
Allan tug designs built in those years.

The evolution of the most significant 
vessels and particularly the develop-



Harold A. Jones, a notable coastal barge-towing tug of the 1960s, still in operation today

ment of ocean-going tug-barge trans-
portation systems were ably described 
in a landmark paper presented by 
Bob Allan to the first International 
Tug Conference in London in 1969. 

The 1970s were an extremely active 
period and the company expanded 
significantly. There was a lot of activity 
related to the potential development 
of the Mackenzie Valley Pipeline and 
many shallow-draft tugs and barges 
and other workboats were designed and 
built locally for operation in Canada’s 
northland. The major tugs of this expan-
sion (following spread) are described in 
detail a paper written by my Father for 

the 2nd International Tug Conference in 
London, a paper I ended up presenting 
on his behalf. It was also a period when 
the first icebreaking supply vessels 
were designed for the Beaufort Sea. In 
addition to the northern work there were 
many tugs and barges designed for local 
coastal operations. I joined my father in 
the business in early 1973 after working 
in the UK after University graduation.

Bob Allan was a master of his craft 
and was highly regarded throughout the 
industry. He was a modest and quiet man 
but could be a stern taskmaster. He paid 
close attention to everything that was 
produced in the growing office. He was 

Notable tugs from the 1960s

Design Year Tug Name Design Year Tug Name

1961 Jacques Cartier 1965 Le Mars

1962 Evco Wave/Spray/Breeze 1965 Irving Birch

1963 La Reine 1965 Irving Maple

1963 Harmac Fir/Cedar
Pine/Spruce 1965 Island Chief/

Island Master

1964 Gibraltar Straits 1966 Island King

1964 Haida Brave 1967 Irving Beech

1964 Capt. Cook 1968 Jose Narvaez

1964 Harold A. Jones 1969 Hecate Crown



4500 HP Quad-screw shallow-draft pusher tugs for the Mackenzie River (1972)

also astute enough to see that a growing 
consultancy business needed to seek 
opportunities outside our traditional 
boundaries of the BC Coast. There was 
a lot of local competition in this field and 
the entire coastal towing business was 
dependent on the continued growth and 
success of the forest industry, which 
was cyclical at best. Bob Allan had 
visited Singapore in the mid ’60s and 
was greatly enamoured by the vibrant 
shipbuilding industry there. He made 
further visits and secured several small 
design projects, but the local owners were 
not used to dealing directly with design 
offices, preferring to have that function 

performed by shipyards. After much 
deliberation, in 1977 he entered into a 
tri-party joint venture with the company 
who had been acting as our agent and 
a finance house to offer a complete 
design/finance/overseeing service to 
local Shipyards through a JV company 
known as SeaConstruct. Although some 
yards viewed us as a competitor, we did 
manage to generate a decent amount 
of work there for several years. Hans 
Muhlert headed up the design operations 
in Singapore from 1978 until 1981.

In the late ’70s however my Mother was 
diagnosed with a serious form of cancer 
and Dad cut back significantly from his 

normally long and intense work week to 
help with her care, which was required 
for the better part of 3 years until her 
death in 1980. At about that same time 
Dad was also diagnosed with cancer and 
he died in October 1981, at the age of 65.

Under Bob Allan’s leadership this 
company grew from a small proprietor-
ship into a highly respected and signifi-
cant local consulting business, with the 
beginnings of international business 
roots. The company was recognized for 
its many contributions that helped to 
establish the BC tug-barge industry as 
a technological leader of its day. Some 
of those many innovations included:

• First licensed designer of Kort 
Nozzles in North America

• First self-loading/self-
dumping log barges

• First twin-screw coastal tug in BC
• First Z-Drive tug in Canada
• First vessels built to new (1974) 

CASPPR Regulations for the Arctic
• First commercial ocean-going 

tug-barge system on Pacific Coast
A firm foundation for the future 

of Robert Allan Ltd. was firmly 
laid in these pivotal years. 



Recent Deliveries
1 RAstar 3200-W
 SAAM SMIT Canada Inc.

2 RAmparts 2800-DF
 PSA Marine

3 RAmparts 3200
 Royal Thai Navy

4 ART 85-32W
 Fortescue Metals Group Ltd’s
 subsidiary, Pilbara Marine Pty Ltd

5 RApport 2500
 Lyttelton Port Company

6 TundRA 3600–H
 Port of Luleå

7 ASD 40-35
 TianJin Port Co.Ltd.

8 RApide 4000-Z3
 Hidrovias

9 RAmparts 2800
 Caofeidian Tugging Services Co. Ltd.

10 RAstar 3000-W
 Rimorchiatori Riuniti Group’s
 subsidiary, Tug Malta Ltd

11 TRAnsfer 2500
 Island Tug & Barge
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