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ZOOM
I am pleased that the magazine will
now once more be a publication
for the Electric Boat Association
members who will receive a printed
version. The magazine originated
many years ago as a “Roneoed”(prephotocopiers) newsletter edited by
Kevin Desmond, now the Electric
Boat Association’s President. At the
beginning of June Kevin attended the
Venice E-Regatta, which he helped
organise, and his report is on page
24. The EBA is planning to hold a
similar sort of rally for members on
Lake Windermere in September. Tim
Knox the EBA General Secretary
has created a virtual club house for
members on the EBA’s website and
this is the go to place for keeping up
to date. He explains how it works on
page 14.
The UK’s inland waterways are
a heritage asset unsurpassed in
scale and accessibility, telling the
story of Britain’s industrial past.
The Inland Waterways Association
reports that many of the unique and
diverse heritage features that make
the waterways so special are not
protected. Large numbers have already
disappeared and those that remain are
at great risk of being lost. The IWA
calls for a greater level of protection
for waterways heritage. The Canal &
River Trust, which looks after 2,000

miles of waterways across England and
Wales and is responsible for the third
largest collection of listed buildings in
the UK, has confirmed appointments
to a new Cultural Heritage Advisory
Group which will provide the Trust’s
management with specialist advice
and guidance on combining effective
conservation and interpretation of
the built and cultural heritage of the
waterways, with promoting their use,
enjoyment.
The cruise guide on page 19 follows
the Bridgewater Canal, from where
it first terminated on the outskirts of
Manchester, to Worsley. Today, 250
years on, it is a journey through the
history that created the world’s first
modern industrial society.
Twenty or so years ago, Second Life
received a lot of media attention. It is a
virtual, online world where users create
themselves as avatars which can then
travel to worlds and lands (called Sims),
participate in role-playing games, create
and sell products, and socialize with
other Second Life participants.
A year on since my last editorial, I am
still hoping for the return of sanity
to the world. But are we all now just
avatars existing only on Zoom.

right
Don W

Cover: Narrowboat Old Nick
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For a complete range of marine diesel generators
in GRP or stainless steel soundproof capsules and
matching electric drive systems.
• AC Generators from 3.8 kW to 200 kW
• DC Generators from 4.0 kW to 150 kW
• DC and AC Propulsion Systems

Fischer Panda UK Ltd
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FEATURE BOAT

nb Old Nick

Having sold their house Kay and Paul Sumpner set out
putting their desire to travel the inland waterways into
practice. Kay’s dad, known to all as Nick, had owned a
number of boats over the years and when he retired he fitted
out a 57ft trad shell to liveaboard as continuous cruisers
with Kay’s step mum, Lynne. Kay and Paul had many family
holidays on all the boats and many happy memories. As a
first step in also becoming liveaboard continuous cruisers
Kay and Paul named their proposed new narrowboat Old
Nick in memory of Kay’s dad and, at the beginning of last
year, started the commissioning process.

Serial Electric Narrowboat
Nb Old Nick is a 58’6” semi-trad Tyler
Wilson hull which has a long swim
giving a good flow over the propeller
and rudder for improved steering.
When Kay and Paul first began to
think of living aboard a narrowboat
they imagined it would have a diesel
engine. But at an early meeting at
Ortomarine, Old Nick’s boatbuilders,
to finalise the design of the boat
they decided that Old Nick would be
a serial electric narrowboat with a
direct drive electric motor powered
by a 48V battery bank charged by
onboard generator, solar panels or
shore power, and that the complete
hybrid propulsion system would be
from Vetus, the Dutch company who
are one of the few companies that can
provide the whole propulsion system,
from fuel tank to prop and everything
in between.
Vetus have a new series of electric
propulsion products, including the
10KW E-Line motor which will be
fitted to Old Nick.
In addition to the E-Line motor, there
will be a Vetus 6KVA, 1500RPM
generator, one of their latest brushless
Bow Thrusters and a whole list of
other equipment including; stern
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gear, tanks, calorifier, pumps, prop,
driveshaft, etc. There are not many
companies that could have supplied
this range of equipment and have a
competitive new electric propulsion
solution. There are a number of
companies selling electric motors,
but the motor is just one part of an
electric serial hybrid system and the

recent NMEA 2000 work on bow
thrusters and electric propulsion.
Old Nick is one of the first new boats
to be installed with the new Vetus
E-line boat system designed to be
compact, complete, very efficient, plug
& play and suitable for both new and
existing vessels.
The Vetus electric propulsion system
integrates with the Vetus V-CAN bus
system and consists of five modules
and within each of the five modules
multiple choices and combinations
make it possible to select the best total
package for each type of boat.
The five modules are:

Sumpners considered that choosing
a well known and reliable company,
which could supply the complete
package, had to be a good way to
reduce some of the risk in embracing
a new technology as well as keeping
the equipment list as simple as
possible with the fewest number of
suppliers.
In Paul’s professional life in marine
electronics, he had seen Vetus
products at many shows and trade
events and had followed some of their

1. Propulsion
2. Control
3. Monitoring
4. Energy storage
5. Energy supply
It is an all-in-one solution,
combining motor, stern gear
system, propeller, everything
into one complete system.

FEATURE BOAT

nb Old Nick

Propulsion: Vetus E-Line 100
There are three inline motors and
one pod motor in the new Vetus
E-LINE range:
E-Line 050 5.6kW
E-Line 075 8.4kW
E-Line 100 11.3kW
E-Line Epod 100 9.1kW
Old Nick is fitted with the E-Line
100 with 11.3kW input power
at 1500 RPM, and 13.3kW peak
power at 1600 RPM.
The motor controller and motor
are in one “plug & play” compact
design giving maximum motor

power and long distances on
one battery charge due to
efficient motor management
and liquid cooling.
The E-Line 100 is supplied as
standard with:
• MPE1KB key switch - all-inone solution; V-CAN power
supply, external 12V power
supply and anti-theft
• MPE1MB monitoring panel
- V-CAN monitoring, battery
indication, motor alarms and
motor status
• Fresh surface water cooling
package
• Swap & Go motor brackets
and motor mounts type
EMX65 which can easily be
adjusted during installation
in height and set to angle
the shaft to 0° or 8°. This
makes the re-powering and
connecting to an existing
propeller shaft easy.
• Integrated thrust bearing
• Mounting flange 4” suitable
for COMFL, BULFL model 1,
2 and 4

Specifications
Motor type
tor
CAN bus
Nominal input voltage
Maximum input current draw
Maximum output power
Indicative energy consumption*
Suitable for indicative boat
length up to
Maximum shaft rpm
in NORMAL mode
Maximum shaft rpm
in ECO mode
Maximum shaft rpm
in POWER mode
Maximum torque
Transmission ratio
Coupling (optional)
IP-rating motor
Cooling system
Liquid cooling system
connections
Control and warning lights
limiting alarm and audible
indication on MPE1MB panel
(standard)
Electric circuit protection
Dry weight
Equipped with

Brushless induction moV-CAN
48 V
295 A
11,2 kW (cf. 22 pk)
1 kWh @ 6 km/u (3,5 knt)*
12 metre or 8 ton*
1500 rpm
1200 rpm
1600 rpm
70 Nm
1:1 direct electric drive
Combiflex 1225 / 1230
Bullflex 0120 / 0125
IP65 with gore-tex membrane
and IP43 cover
Air and liquid cooled
12,7 mm (1/2”) (intake and outlet)
Propulsion active, POWER mode,
temperature, battery level indication,
high current draw, low voltage,
Fuse 300 Amps
71 kg
Active Electronic Braking
(2500 rpm brake)
Battery Protection function
Boosted Battery Charge function

*Indication only. Values strongly depended on hull shape, boat length,
weight, propeller pitch/diameter and other parameters.
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FEATURE BOAT

nb Old Nick

Control: Vetus E-Line e-drive
The VETUS E-Line e-drive is an
in-house designed data traffic solution
that works with V-Can (Controller
Area Network) requiring less cabling
and providing reliable control with
simple expandability.
Key switch
The MPE1KB key switch is an all-inone solution engaging the V-CAN line
and 12V cooling pump by the turn of
the key.
Control lever
The E-Line and E-Pod are controlled
by the ELPS side mounted V-CAN
control lever. The panel has a neutral

safety switch as standard, which
prevents the motor from being started
when the propulsion thrust is engaged.
This control lever enables three
propulsion control modes:
NORMAL, ECO and POWER
By pressing the ECO mode the
maximum output power of the
e-drive is limited. When in ECO
the POWER mode is not available.
Switching off the ECO mode, the
e-drive is in NORMAL mode. Pressing
the POWER button unleashes the
electric peak power kick for those fast
manoeuvres.

Monitoring: Touch screen
To monitor the e-drive status, warning and alarms there are multiple options.
To see the most important instances at a glance the MPE1MB V-CAN
monitoring panel can be used. To see the digital information available on the
digital CANbus line, the NMEA2000 connected solution can be selected. By
using the CANV2N CANverter, messages on the V-CAN line are translated
towards NMEA2000 and can be displayed on NMEA2000 devices.
Old Nick has an array of electronic equipment and systems on board, which take
care of the propulsion, lighting, heating and many other common tasks on a
modern narrowboat.
Rob Howdle, Otomarine’s CTO, has drawn upon his many years of design
experience in the industrial automation field, to create a bespoke narrowboat
control system which provides the boat owner with a wealth of data, control and
features.
Old Nick has four separate networks onboard and the latest Cerbo GX connects
to all of the devices and in conjunction with Ortomarine’s, powerful and
intelligent Touch Screen Controller, allows the EMS, plus other important
equipment and services to be centrally displayed, monitored and controlled on
a dedicated colour touchscreen. In addition, all of the data can be automatically
uploaded to the cloud for remote monitoring and analysis.
8 Electric Boats interactive Summer 2021

FEATURE BOAT
Energy storage

nb Old Nick

Lead carbon batteries
Old Nick has a 38.4kW 800Ah battery bank of 24
LC2-800 lead carbon batteries supplied by DBS
Leoch. Choosing the lead carbon batteries was based
on meeting the following check list:
1. A minimum of 48v and 600Ah
2. Batteries that can be used all year round
3. A regular “Depth of Discharge” (DOD) of 50%
4. Life cycle of 3000 or more discharges
5. Zero maintenance
6. Non-vertical mounting for flexible use of space
7. Surviving regular Partial State of Charge
8. Keeping within budget
There are two ranges of 2v lead carbon batteries:
the LRC2 and the cheaper LC2 range that are lighter
(about 12KG per battery) and have about 25% less
cycle life (3000 compared to 4000 at 60% DOD). The
LC2’s design life is 12 years or more.

Energy supply

GLX6.5SIC Diesel Generator

Solar panels

The GLX6.5SIC is a quiet, compact
and reliable 3 cylinder Vetus M3.29
(Mitsubishi based) engine, with a
brushless AC generator with an
automatic voltage regulator which
produces 6KVA of pure sine wave
230v AC output. The generator is
linked to the Victron Quattro battery
charger to ensure the 48v 800Ah
battery bank is charged in the most
efficient manner.
Ortomarine’s touch screen controller
is able to switch on the generator
when the batteries start to get below
50% SOC and switch the generator
off when the batteries reach around
90% SOC, letting the solar take care
of the last 10%.

To charge the batteries, the voltage
that the panels produce has to be
higher than the nominal battery
voltage – which on Old Nick is 48v.
Most popular solar panels are designed
for 12v systems and the solar panels
have to be linked in series to create
a higher voltage. The semi-flexible
panels that Ortomarine fit as standard
generate around 20v per panel. They
usually fit them in groups of 4 panels
in series giving 80v of total output
voltage. By ditching the TV antenna
and moving the 3G/4G antennas
Ortomarine managed to squeeze
12 x 160Wpanels on to the roof of
Old Nick, giving a peak potential of
1920W during the summer months.

The Energy Management System
decides which is the best energy
source to charge the batteries from
any of the three sources available.
When there is AC power the EMS will
use its own battery charger to charge
the battery and if no AC sources are
available, then the MPPT controller
will take over the battery charging,
sunlight permitting. In addition, the
EMS has to manage the AC power
on the boat, switching either of the
two AC sources through to the boat’s
AC sockets or if neither are available,
using its own inverter to generate AC
power from the DC power of the
batteries.
Finally the EMS must supply all of
the DC supplies required, which will
be a 48v for the engine and inverter,
24v for most utilities and 12v for any
equipment that is 12v only.
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FEATURE BOAT

nb Old Nick
Having started their move
to liveaboard cruising at the
beginning of 2020 Old Nick
was ready to welcome them
aboard by the end of the year.
For more info and latest news
click the red button to go to
their blog
The Sumpners Afloat

Launch December 2020
Having launched at the end of 2020,
the snow and ice at the beginning of
2021, closely followed by lockdown,
meant that Old Nick spent most of its
first months on a mooring, hooked
up to the shore power, unable to go
anywhere.
Solar panels, or to be more precise
the MPPT controller, only supply
power if that power is required. The
MPPT’s job is to provide the most
optimised power matching between
the panels and the batteries. If the
batteries are fully charged, then the
MPPT backs off its output power
as the panel voltage increases and
the panel current reduces. AC power
taken from the shore supply fluctuated
throughout the day as energy was used
during normal liveaboard activities
such as boiling kettles. The MPPT
did provide some solar power in to
the system, but because the batteries
were fully charged the demand for
power was low, so the current output
from the MPPT averaged around 1.7A
and the power taken from the solar
panels averaged around 100W. To
get maximum solar power out of the
MPPT, the charger needed turning off.

Ortomarine
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So at the beginning of every day the
Victron Quattro MPPT needed to be
switched to “Inverter Only” mode and
then at the end of the day switched
back to normal “Charger + Inverter”
mode. This resulted in increasing
the solar yield by at least three times
and which over the course of the
day in February resulted in a yield of
between 1.5KWh and 2KWh.
After contacting Rob at Ortomarine,
it became clear that with a bit of extra
code in his PLC and the “Ortomate
TM” colour controller, there could
be an additional “Solar Eco Mode”
for the Quattro that automatically
switched the “Inverter Only ” mode
ON and OFF based on the state of
the solar panels and the batteries, and
in a couple of days Rob managed
to get the code written, tested and
downloaded to Old Nick.

Based in Worcestershire, Ortomarine have established a reputation for
high quality, high tech and highly individual boats. Ortomarine first
started building narrowboats in 2015 and there are now over 30 of
their boats cruising around the UK canals. Their highly experienced
and skilled team are lead by Rob Howdle and Caroline Badger.
Rob has more than 30 years’ experience in Industrial Automation
and has developed a unique boat monitoring and control system
“Ortomate TM”, which is integrated into all builds. At the end of May
Ortomarine held UK’s first electric propulsion performance trial for
narrowboats. (see page 12 UK News)
click on the red dots

Peter Freebody & Co.
Established over 300 years

The boat and launch builders of the Thames
with a wide range of river and lake craft –
dinghies, punts, skiffs, powered canoes,
slipper and saloon launches.
Restorations and electric conversions
Second hand boat sales

Featured above – 30ft slipper stern launch “Oui Oui Too”
the latest in our range of new build electric launches.
PETER FREEBODY & CO, Boatbuilders
Mill Lane, Hurley, Berkshire SL6 5ND
Tel: 01628 824382 e-mail: peterfreebody@btconnect.com
Visit our website: www.boatbuilder.co.uk

Interactive Red Dots

Click on the Dot
Be taken to another dimension
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UK NEWS

In Brief

Waterways Heritage

The Inland Waterways Association
on-going campaign to protect
waterways heritage has continued
with the publication of the first part
of a two-part report which aims to
highlight the significance of waterways
heritage across the UK.
The report focuses on the need
for better protection of waterways
heritage assets but also calls on
navigation authorities, councils,
planning authorities, developers and
builders to consider waterways heritage
in any future development plans for
local waterways and adjoining land.
Britain’s waterways form a vast, openair network of working canals and
rivers, connecting city and countryside,
alive with boats and enjoyed by
millions. As a heritage asset it is
unsurpassed in scale and accessibility.
It tells the story of Britain’s industrial
past as well as being important to
its future. Sadly, many of the unique
and diverse heritage features that
make the waterways so special are not
protected. Vast numbers have already
disappeared and those that remain are
at great risk of being lost. The report
highlights the IWA concerns and calls
for a greater level of protection for
waterways heritage features.

A year like no other

Undeterred by the Coronavirus
epidemic the IWA volunteers adapted
existing activities to the new rules and
continued to carry out local restoration
work, clear vegetation, remove
rubbish and care for the waterways.
The Association has also had to go
digital with the network of local
branches, along with the rest of the
organisation, meeting online instead
of in-person. Numerous talks across
the country were also live-streamed,
with knowledgeable volunteers
sharing their waterways’ expertise and
passions. There was even a digital
IWA Canalway Cavalcade this year
with volunteers celebrating waterways’
culture and life virtually
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Electric boat trial

The UK’s first electric propulsion
performance trial for narrowboats
took place in Worcestershire at the end
of May 2021. The event was organised
by Ortomarine which to date has built
3 All Electric, 3 Serial Hybrids and 7
Parallel Hybrids.
There will be three Serial Hybrids,
two Parallel Hybrids and three diesel
powered narrowboats taking part in
the trial.
Here we go again a traditional diesel-

powered narrowboat (Ortomarine’s
first Private boat launched in 2016)
will be the benchmark by which the
electric boats will be compared in
terms of handling, speed, acceleration,
braking and consumption. The eight
narrowboats will start at Worcester,
cruise up the river Severn to Hawford,
where they will join the Droitwich
canal and finish later that day at
Droitwich Spa Marina.
Ortomarine’s innovative Ortomate™
system, that collects and uploads the
boat’s data to the cloud, gives a very
informative database of how each
boat performs. Individual boat data
is interesting, but Ortomarine have
always wanted to do a comparative
test, looking at how each boat
performs in a typical 8hr cruising day.
Each of the vessels taking part in
the trials, will follow the same route,
on the same day and in identical
conditions to provide the most
objective comparison of the different
designs.

Fischer Panda at Green Show
Fischer Panda UK exhibited its
complete customised electric drive
solutions at MDL Marinas’ first Green
Tech Boat Show held at Plymouth’s
Queen Anne’s Battery at the end of
June. The first boat show of its kind
in the UK, the Green Tech Boat Show
featured boating brands and marine
businesses with products for boat
owners looking for greener options

UK NEWS

In Brief
Coventry Canal

Community Electra
Inspired by the success of the John
Bunyan boat in Bedford, and informed
by other Trusts’ small trip boats,
the BMK Waterway Trust Milton
Keynes Community Boat Electra was
craned into the Grand Union Canal
at the beginning of May. It’s called
a Community Boat because it is run
entirely by volunteers, and it is open to
everyone. Electra is a brand-new fullyelectric, 54-foot narrowboat that will
accommodate up to 12-guest. It has
disabled access, with a lift and a toilet
that take an average size wheelchairs.
Based on a traditional 54’ long steel
narrowboat hull, Electra is powered
by a single 15kW electric motor,48
batteries fitted below decks and 24
solar panels on the roof. The boat
was built by Colecraft Engineering,

and owner Gary Cole, said ‘Although
we have built over 30 trip boats since
2010, including two for Longleat
Safari Park and twelve for the London
Olympic Games, this is our very
first all-electricboat. The demand for
electrically-propelled boats is definitely
growing and the government’s
commitment to ensuring all inland
waterway vessels meet zero emissions
by 2050 means this is the right way
forward.’ Electra will operate out of the
new Campbell Wharf development
in the heart of Milton Keynes and
offer cruises on the Grand Union
Canal towards Cosgrove and Fenny
Stratford. It will offer public cruises,
private charters, seasonal specials
and ‘park & parish cruises’ for local
communities.

Maritime Hydrogen Centre

National Maritime Museum

Cornwall Marine Hydrogen
Centre will dedicated to testing the
marinisation of hydrogen systems for
small to medium vessels. Everything
from refuelling, storage, fuel cells,
controls, motors and drives will
be able to be tested in top quality
facilities in an area of the UK
renowned for its maritime history.

Canal charging points

The Canal & River Trust and Islington
Council have launched the trial ‘ecomooring’ zone for visiting boats
between King’s Cross and Angel,
either side of the Islington Tunnel
on the Regent’s Canal. Funded by
DEFRA, Islington Council and the
Trust, the zone will include electric
charging points.

The Coventry Canal has seen a
massive transformation as part of
the City’s celebrations and activities
for the UK City of Culture 2021.
The Canal & River Trust has worked
closely with the Coventry team to
play its part was able to showcase
the positive transformational impact
canals can make, and specifically
their role in the cultural heritage of
our great cities, when Prince Charles
the CR&T Royal patron, visited the
200-year old canal at the end of May.

Waterways Museum

The Canal & River Trust charity’s
National Waterways Museum
at Ellesmere Port reopened to
visitors at the end of May, after
more than a year of closure due
to the coronavirus lockdown. A
new floating garden, audio trail and
extra outdoor café seating have
been added to the boating displays
on offer at the seven acre, former
docklands site, on the banks of
the Manchester Ship Canal and the
Shropshire Union Canal. Initially
the museum will be open four days
a week, Thursday – Sunday. And
on most Sundays throughout the
summer, starting on 27 June, the
museum will be transformed into a
living heritage ‘Canal Town’. This
will give visitors the experience of
being transported back in time to
the global port heydays of the late
19th century. Old ship warehouses,
Victorian toll houses, worker
cottages, locks, docks and stables
will be brought alive by special
set-dressing and volunteers offering
free guided tours, storytelling, street
games, family history, dressing-up
and children’s activities. Stunning
visual waterway images by the Trust’s
first photographer-in-residence
Jonathan Goldberg will also be on
display and a range of fascinating
boating artefacts from the museum’s
extensive collection will provide a
window on a lost maritime world.
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Introducing the Virtual Club House. A members only place
where members can chat about all things electric boating.
details to effectively run this organ-

you and click forgot password. You’ll

isation. Previously this has been on

be directed on how to get a new

spreadsheets that needed to be up-

one. (There are still some mem-

dated manually, a laborious and time

bers for whom we don’t have email

consuming task.

addresses. If that is the case please

Now all information is held on 1 se-

email me at secretary@electricboa-

cure database. It means that you can

tassociation.org and I will make a

access the Club House and we can

link to give you access)

easily send you updates via email
by Tim Knox EBA Secretary

and post out the EBA magazine.

Updating your profile

(this magazine has been sent using

Having gained access to the Club

It’s a great pleasure to welcome you

the old speadsheet because there

House please update your profile.

all to the Virtual Club House. This is a
safe members only space where we

are still a few members who have
not signed up to the Club House).

can all pop in for a chat.

Whist the administrator can see all

Its not easy to get together as we

information is seen by other mem-

have members over the world. Pan-

the information you choose what
bers. You have the choice of Only

demic or no pandemic.

You, Your Connections (those people

The Club House has three main

or All Members. It is entirely your

This is done by clicking on your

sections.

choice.

name, found to the right of the top

1. The Newsfeed - this is a chat room

How to sign in for the first time

required fields and choose the level

From www.electricboatassociation.

of privacy you are happy with. And

org click ‘Club House” in the top nav

save!

and a place where you can spread
some good news or a funny story or

you have agreed to share infor with)

nav. Be sure to answer all of the

nice pic of your boat.

Boating Area

2. The Forums - These are specific

If you want to find members in your

topics of conversation eg. 48V bat-

local area for an impromptu meet.

terries or charging points on canals

Go to the members section (top

or lack of.

nav) and search for your boating

3. Boating areas - This is to help you

area eg. Upper Thames. You willneed

to get together with people in your

to ‘connect’ with them in the first

area, either on the water or at your
local watering hole.

instance.

Information and Privacy

I sincerly hope you enjoy the Clubhouse, there will be teething prob-

You need to sign in to get access to

lems but over time we will improve

the Club House and you’ll need to

it’s functionality and scope. I’m sure

update your profile. This has great
benefits. We need your up to date
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it will proove a powerful tool to aid
Use the email address we have for

the EBA in to the future.

click on the red dots

Clubs and Associations
As Edward Hawthorne’s book (serialised on page 31) reveals boats powered by electric motors were on
canals and rivers long before the internal combustion engine took over propulsion and the resurgent
interest in electric boats is reflected in the clubs and associations that can be found all over the world.

The UK Electric Boat Association
was formed in 1982 and is an
international, not-for-profit
membership organisation of
individuals and businesses
promoting electric boating.
The EBA has appointed Stephen
Coloney in the combined Secretariat
role of Membership, Youth and
Commercial. A Virtual Club House
has been set up on the new website
and is a members only place for
getting together. The Association is
planning to hold a members rally and
meeting on Windermere in the Lake
District in September of this year

The Electric Boat Association of
Greece is a non profit organisation
founded in 2016 to promote the
development of Electric Boating
and to serve the needs of all who
have an interest in electric boating.
The Association’s news blog reports
that ahead of this year’s Marine
Environment Protection Committee
(MEPC) meeting at the International
Maritime Organization (IMO), the
Marshall Islands and the Solomon
Islands have put forward a proposal
to establish a universal, mandatory
greenhouse gas (GHG) levy with an
entry price of $100 per tonne/CO2e.

The Electric Boat Association of
Canada is a not for profit Canadian
corporation and was formed by
a group of boating enthusiasts
concerned about the use of fossil
fuels for transportation and excited
about the possibilities of boats and
ships powered by electricity.
Their website has a Canada e-boat
news feed from Plugboats.com and
the latest post features the news
that Transport Canada and Tourism
Quebec will have up to 15 Vision
Marine electric boats available for rent
on a waterways system near Montreal
known as the Haut-Richelieu project.

The Frisian Electric & Hybrid
Boating Association (SEFF) was
founded to promote electric and
hybrid boating in the Netherlands
Frisian province.
Their latest news release reports that
the Principia alumni association of the
University of Twente is developing
an electric propulsion system for
recreational craft commissioned by
SEFF. The aim is to achieve lower
costs and higher efficiency compared
to comparable e-drives already on the
market and to make electric boating
attractive for everyone.

The Electric Boat Association of
America was formed in 1992 with
the objective of being:
an educational arm and information
source for electric powered boating
issues, and a representative of electric
boaters in matters of environmental
protections and regulations; a planning
and organizing agency for meetings,
exhibitions and competitions;
a clearing house for ideas and
information on electric boat products
and services, and a link with similar
international associations in the
promotion of electric boating.

The French Electric Boat
Association was created in 1994
in Bordeaux by partners from
different professional backgrounds
- academics, researchers, engineers
and industrialists - to develop the
image and market of the electric
boat in France as well as abroad.
Their news section reports that the
first pleasure boat in the world to
run on hydrogen, The New Era, was
officially launched in Marseille at the
end of May. The boat was designed
by Hynova, a new startup created by
Chloe Zaied
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Fuel Cells

Prototype fuel cell boat
Looking to the future Yanmar,
a global leader in maritime
powertrain technology, has signed
a memorandum of understanding
with Toyota Motor Corporation to
develop a hydrogen fuel cell system
for maritime applications based on
hydrogen fuel cell system components
including high pressure hydrogen
tanks on MIRAI, a hydrogen fuel
cell automobile manufactured by
Toyota. A maritime fuel cell system
that incorporates hydrogen fuel
cell modules from Toyota’s MIRAI
automobile was installed into
Yanmar’s EX38A FC pleasure boat

for field testing. Yanmar was among
the first companies to comply with
environmental regulations with its
development of dual-fuel marine
engines and the test boat is the first
to officially comply with the safety
guidelines for hydrogen fuel cell
vessels formulated by the Ministry of
Land, Infrastructure, Transport and
Tourism in Japan. Yanmar is looking
to test specific issues and solutions in
a maritime environment and has plans
to scale the maritime fuel cell system
by connecting multiple units. The
system is planned to be deployed to
larger vessels by 2025

Test boat specifications

Model: EX38A FC prototype
Gross tonnage: 7.9 t
Length/Breadth: 12.4 m / 3.4 m
Propulsion output: 250 kW
Fuel Cell Type: Polymer Electrolyte
Fuel Cell x 2 modules
Hydrogen tank: 70M Pa x 8 tanks

Fuel cell pushboat

Monaco Hydrogen Challenge
The Monaco Energy Boat Challenge is a five-day event that sees students
and yachting industry professionals alike develop environmentally-friendly
propulsion systems across three different classes: the Energy Class, Solar
Class and Open Sea Class. The event will return to Monaco in July after travel
restrictions saw the 2020 Challenge held as a virtual event. To date this year,
eight teams have announced the use of hydrogen to power their entries.
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The world’s first hydrogen fuel cell
canal push boat Elektra has been
launched in Germany. Powered by 3
FCveloCity® 100kW fuel cell modules
from Ballard, the Elektra project is
led by the Department of Design and
Operation of Maritime Systems of the
Technical University in Berlin.

Batteries
Battery Tech
Stardust

Two million mile battery
Jeff Dahn, a professor at Dalhousie
University in Canada who is a
battery and energy-storage expert
with a Tesla research sponsorship,
has presented new results from his
work on particularly durable battery
cells. With“special additives”, the
batteries should be able to withstand
10,000 cycles. Assuming a relatively
conservative 350 kilometer range per
cycle (i.e., a full charge from 0 to 100
percent), this would be 3.5 million
kilometers (more than two million
miles).
If the cells were treated more carefully,
i.e. if the complete charge stroke from
0 to 100 percent were not used, the
cells should even last 15,000 cycles,
according to Dahn.

If the batteries were only discharged
by 25 to 50 per cent of their
capacity, they would show almost no
degradation. This is a charge level
range that many electric car drivers
use in practice. Such durable batteries
would no have to be recycled after use,
they could simply be installed in a new
car after use in the first car after it has
been scrapped. Or they could be used
in vehicles with higher requirements,
such as commercial vehicles and
electric ferries.
In addition, batteries that do not suffer
from frequent charge-discharge cycles
could also be better integrated into the
power grid and stabilize the grid – not
only as stationary storage devices, but
also in the vehicle.

Silicon carbide is essentially stardust,
found on carbon-rich stars and
only found on earth in meteorites.
A synthetic version can be mass
produced and it allows significant
advances in electronic devices, offering
higher power levels, lower power
losses and improved overall efficiency.
Inverters are an essential component
of an EV powertrain and are the
crucial interface between battery and
electric motor, converting DC charge
from the battery to AC to drive the
motor. They also time the switching
changes to adjust the frequency of
the AC charge to control the speed of
the motor too. Effectively the inverter
is the equivalent of a fuel injection
system. And the faster and more
efficient the inverter is the greater
the range provided by the battery. In
a typical high performance EV the
associated efficiencies brought by a
silicon carbide inverter can reduce
the size of the battery by at least
10percent – or around 40-50kg.

Safety first

Charging forward

A startup company called Amionx
has developed a process that prevents
lithium-ion batteries from catching
fire when they’re crushed, shot, or
stabbed and it can be applied to a
battery’s electrodes, without changing
the manufacturing process. It creates a
physical gap between the electrode and
current collector when a battery starts
to heat up, which forces electricity
to take a slower, more difficult path
through the cell and stop short of
catching fire. Stanley Black & Decker
owners of to power tool brands
like DeWalt, has announced plans
to use Amionx’s “SafeCore” battery
technology.

Exactly how fast a battery will recharge in the real world depends not only on
the charger or how many kilowatts of power the battery was designed to accept,
but the battery’s size, how charged it is, and even the weather. State-of-the art
fast charging stations can often get an EV battery 80% full in about 30 minutes.
Once a battery is 80 percent full, charging speed slows down to prevent battery
damage. New lithium-ion battery materials, and new ‘solid state’ batteries, more
stable at faster charging speeds, are in development. However, there are still
science and engineering challenges to overcome before ultra fast-charging EV
batteries are both technically feasible and affordable.

Saft has partnered with Wisebatt, the
simulation platform for Internet of
Things (IoT) devices, to develop
“Wisebatt for Saft”, a free version of
the tool that helps electronic
engineers build virtual prototypes
of their Saft-powered devices and
estimate their lifetime in the field.

Battery App
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Telephone: 01404 892940

info@lynchmotors.co.uk

‘Our boats are Lynch electric powered, quiet and vibration
free for a more enjoyable experience for all on-board.
Our boats are zero emission and are therefore kinder to the river
*Avon Boating, Lynch Customer
and its wonderful ecosystem.’
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Cruise Guide
Waters Meeting to Worsley
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Cruise
Guide
Our summer cruise is along the
first section of the Bridgewater
Canal which in 1761 terminated at
Longford Bridge where coal from
the Worsley mines was then moved
to Manchester by road. By 1765
the canal had been extended to
Manchester and Waters
Meeting, a short distance
from Longford Bridge,
is where the canal divides, going
North to Manchester and, by 1766,
West to Runcorn. The canal linking
Worsley to Manchester was the
world’s first arterial industrial canal
going inland and crossing rivers
rather than following the line of
an existing river and has over 250
years of history and heritage. The
Bridgewater Canal is a wide gauge
contour canal keeping to a line 25.2
meters above sea level avoiding
the need to build expensive locks
but did require the building of
embankments as well as aqueducts.

Waters Meeting to Worsley
Starting at Waters Meeting our cruise
takes us along a straight stretch of
the canal passing by Trafford Park,
the world’s first planned industrial
estate which marked a new chapter
in the history of the canal. The park
was built on part of the Trafford
Hall estate sold by the de Trafford
family. The land, located between the
Bridgewater Canal and the recently
opened Manchester Ship Canal, had
excellent transport connections and it
became home to a number of leading
industrial companies. Henry Ford

chose Trafford Park as the site for his
first European factory. The Model T
was assembled from parts shipped
across the Atlantic and up the Ship
Canal. Food processing companies
moved in later including Kelloggs
which established its European
headquarters by the canal with its own

Cruise Location
canal arm. The Kelloggs chimney is a
visible landmark as we pass through
modern light industrial buildings and
warehouses. Trafford Park declined as
a major engineering centre and in the
1990’s was rebuilt as a warehousing
and retail centre and only a small
number of the original industrial
buildings remain as testament to a
bygone age.
But as we leave Trafford Park we next
come to the of the most stunning
vistas along the entire length of the
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Barton Swing Aquaduct
Bridgewater Canal the Barton Swing
Aqueduct and its cousin the swing
road bridge. James Brindley’s original
three arch stone aqueduct over the
Irwell was one of the wonders of
the Industrial Revolution and the
aqueduct became a tourist sensation.
The Barton Aqueduct was the fore
runner of all the other canal aqueducts
in Britain. Brindley’s aqueduct was
demolished in 1893 to make way
for the Manchester Ship Canal. The
construction of the aqueduct included
a 1450 ton iron trough, 18 feet wide,
7 feet deep and 235 feet long, that
would move on its central axis at 90
degrees using hydraulic power. A
four storey brick built control tower
with a distinctive pyramid roof, stand
between the canal aqueduct the swing
road bridge. Gates seal off the trough
which operates daily in summer from
09.15 to 21.00.
The footpath over the Swing
Aqueduct is now closed, but following
the footpath across the road swing
bridge up to Barton Road, the base
of Brindley’s old aqueduct bridge
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abutment can be seen, and when
the stone aqueduct spanning Barton
Lane was demolished an arch with
its two buttresses was re-erected as a
monument to Brindley’s genius.
The canal now passes through
Patricroft which was the centre of
heavy industry by the late nineteenth
century and the location for the
Bridgewater Foundry established by
James Naysmith, who invented the
world famous steam hammer. No
part of the foundry exists today, but
Patricoft also had a small textile district
and the Bridgewater Silk Mill built in
the 1840’s as a steam powered cotton
mill still survives.
At Monton the canal takes a ninety
degree turn by the modern folly the
Monton light house and this sudden
change of direction marks the place
where Brindley’s new alignment took
the canal to Manchester across the
Irwell, rather than ending in Salford.
Approaching Worsley the canal takes
on its distinctive iron ore colour
produced by the mine workings at
Delph.
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Info

Launching

Hesford Marine, Warrington
Lane, Lymm, WA13 0SW, has
craneage and slipway facilities.
Tel: 01925 754639

Licences

All craft using the Bridgewater
Canal must have a Bridgewater
Canal Licence.The Bridgewater
Canal is privately owned by Peel
Holdings and they have recently
changed the reciprocal licensing
arrangements for CRT licence
holders. The Bridgewater Canal
Co now charge £40 for boats
staying on the canal for more
than seven days or returning
within 28 days.

Pubs

The Barton Arms
2 Stablefold
Worsley
M28 2ED
Tel: (0161) 728 6157
Real ales
Beer Garden
Lunchtime and evening meals
Wifi

The John Gilbert
Worsley Brow
Worsley
M28 2YA
Tel: (0161) 703 7733
Real ales
Beer garden
Lunctime and evening meals
Wifi
The Bridgewater Hotel
23 Barton Road
Worsley
M28 2PD
Tel: (0161) 794 6206
Real ales
Beer garden
Lunnchtime and evening meals
Wifi

Tourist Information
www.visitsalford.info/what-to-seeand-do/worsley/
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Worsley

Worsley is the starting point of the
world’s first modern canal. In 1750
the word ‘canal’ didn’t feature in Dr
Johnson’s dictionary. Coal had been
mined on a small scale for hundreds
of years in and around Worsley when,
in 1760, John Gilbert, the Duke of
Bridgewater’s land agent decided
to dig a tunnel which would allow
boats to enter the Duke’s mines to be
loaded while the tunnel would also
allow the mines to be drained. The
digging of the first tunnel began at
the same time as the excavation of the
main canal. The tunnel entered the
mine through the face of the Delph
sandstone quarry. The resulting Delph
Canal Basin, with two canal tunnels,
one going in and one coming out,
has recently been restored and is now
a tourist attraction once more, as it
was in the eighteenth century when
visitors came to Worsley and it was
possible to travel into the mine by
boat. Worsley became a busy inland
port with many associated transport
and mining industries. A set of canal
workshops known as Worsley Yard
once covered the area now occupied
by a new landscaped Worsley Green.
The Yard included a works clock
which was set to strike thirteen times
at one o’clock to leave workers in
no doubt that lunch time had ended.
The clock was moved to the nearby
St Mark’s church, the spire of which
is visible on the canal approach to
Worsley. The only evidence left of the
old canal industries are the remains of
some limekilns and some eighteenth
century barge dry docks, which are
still operating. Today, Worsley is also
home for the Salford Sea Cadets and
their boats are moored along the canal
outside their headquarters.

The Barton Arms

is an Ember Inns (Mitchells & Butlers)
pub built relatively recently in the
Lancashire Magpie style seen in other
parts of Worsley village. The pub
majors on food but there is usually a
selection of two regular and up to six
guest real ales from the Mitchell &
Butler beer list. Arriving at Worsley
the pub can be seen on towpath side
of the Bridgewater Canal. Children are
welcome when dining and the pub is
dog friendly. Cask ales reduced price
all day Monday.

Pb Batteries
Industrial Batteries & Chargers

New motor, batteries, charger, or a whole installation.
Come to the experts. We have been powering every
size of boat for 25 years. Our new Ecodrive is suitable
for pure electric or hybrid diesel/electric

Leading the industry with energy packages
and support service for all projects from
manufacturing to conversions.
A division of

Call our Help & Support Line

0845 0581388
www.pbbatteries.com
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EBi International

Electric Flying
Motor Boat Sweden

E Regatta

Kevin Desmond

Electric Boat Association President, reports
on the Venice E-Regatta which he helped set
up. Kevin is the founder editor of the EBA
magazine and has now published his latest
book ‘Electric Boats and Ships’
Electric boats made their mark at the
Saline Nautico Venezia, held in the first
week of June. It was a great success
with an E-Village hosting 30 exhibitors,
and an E-Regatta. During the parade
through the Grand Canal. I chose to
be on the red ensigned Lady Betty, a
former British Admiral’s pinnace built
in 1894, hybrid retro-fitted in 2019 by

EBA member Thames Electric’s Ian
Rutter for the Venetian rental boat
hire company Classic Boats Venice
On the evening of the 2nd June, a
procession of 23 e-boats, both private
and company, made a circuit of La
Serenissima, from the Arsenale, along
the Grand Canal, out into the San
Marco Basin and back to their chargerequipped parking jetty.
Day 2 saw 8 boats participate in a
come-and-go slalom, won by the
Slovenian-Austrian company with
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Venice

their boat e’dyn. e’dyn stands for
Electric Dynamic Nautics which
offers propulsion systems for boats in
different variations and performances.
The same fleet then took part in
a world first: the E-Ballerina, each
boat “dancing” to their chosen music
from the Beach Boys and Queen to
the more traditional Tarantella and a
Barcarole. Points were awarded for
manoeuvrability, music and originality.
This too was won by e’dyn.
The afternoon saw six boats head out to
the offshore waters between the islands
of San Clemente and San Spirito. As
for previous disciplines, officials of the
Italian Motorboat Federation timed 6
boats over two ways (total 1 km).
Day 3 saw the autonomy trial, “I 90
Minuti di Giudecca” , with 7 boats
building up laps around a 2.5 km circuit
with the winning boat Anvera (5 laps),
Rival (4) and e’dyn (2).
With a total 110 points, e’dyn won the
gilded Trofeo Saline Nautical di Venezia
and returned to Slovenia. During a live
conference on E-Sustainability, evidence
was presented that Venice is progressing
towards the electrification of its sizeable
fleet of fossil fuel motorboats, both
ferryboats (vaporetti), taxis, workboats
and privately owned boats.

e’dyn

Candela C-7 is an electric motorboat
with foils that enable long range on pure
battery power at speeds previously only
possible in combustion engine boats.
With a cruise speed of 22 knots and top
speed of 30, the Candela C-7 can fly for
2,5 hours before depleting its 40 kWh
battery. The C-7’s new type of hyperefficient hydrofoils resemble aircraft
wings. Using only 25 horsepower when

cruising fully loaded with 6 passengers,
the Swedish craft is steered by a
computer controller that analyses the
boat’s pitch and roll a hundred times
a second and automatically adjusts
the foils to keep it level above the
waves and skimming three feet above
the water’s surface. There was no
slamming, no noise, and no wake. The
C-7 is currently the best-selling electric
motorboat in Europe, with 30 sold
boats in just over a year.

GUSSIES 2021

Canada

The Gustave Trouvé Award launched
last year by Plugboats.com as an online
vote for the best electric boats of the
year. The medals portraying Trouvé
were called the Gussies. Nominations
for the 2021 Gustave Trouvé award
opened in May with two changes from
the previous year: a new category has
been added - non production boats
that have been built by owners or
customized/retrofitted from fossil
fuel boats, and this year there will be
weighted ballots. Online voting by the
public will make up 80% of the ballots
and a group of representatives from
international electric boating-related
organizations will make up 20%
click on the red dots

Solar Boats and Boating
Solar Tech
Lost energy

Solar powered Derby boat
After the completion of a successful
canal test the Derby river boat Outram,
named after Benjamin Outram, one
of the County’s pioneering engineers
who designed and built the Derby
Canal, is due to launched onto the
Derwent in the coming months. Over
a years’ worth of design work has
gone into the boat and great attention
has been made to making the boat as
environmentally friendly as possible.
The boat’s propulsion system is fully
electric with the batteries being partially
charged using on board solar panels.
The Trust hopes that this will inspire
local people to adopt electric vehicles
and encourage local boat owners to

convert to zero emission propulsion.
The Derby riverboat is part of a bigger
plan to restore Derby’s canal system.

Navalt Sun Cruize 22

The Indian company NavAlt Solar & Electric Boats Pvt Ltd whose solar
powered commuter ferry won last year’s Gustave Trouvé Award for excellence in
‘ElectricBoats Designed for Paying Passengers’ have now launched the Sun Cruize
series of solar powered leisure boats. The Sun Cruize 22 is a 7 meter catamaran
which can accomodate 10-12 passengers and two crew. With a basic specification
of a 10 kW lithium-iron battery bank, 4kW motor, and 1.5 kW monocrystalline
solar roof top panels, the boat will travel at 6 knots for two hours. The battery,
motor and interior can be customized. Navalt’s proven battery and energy
management system NavAlt CIPS (Compact Intelligent Power Supply) enables the
boat to be charged from the panels or an onshore source.

The efficiency of solar cells can be
increased by exploiting a phenomenon
known as singlet fission. However,
unexplained energy losses during
the reaction have until now been a
major problem. A research group led
by scientists at Linköping University,
Sweden, has discovered what happens
during singlet fission and where the
lost energy goes. The silicon-based
solar cells currently in use can at most
use approximately 33% of the energy
in sunlight and convert it to electricity.
This is because the packets of light,
or photons, in the sun’s beams have
an energy that is either too low to
be absorbed by the solar cell, or too
high, so that part of the energy is
dissipated to waste heat. This maximum
theoretical efficiency is known as the
Shockley-Queisser limit. In practice,
the efficiency of modern solar cells
is 20-25%. The discovery of where
the energy goes is a major step on the
way to significantly higher solar cell
efficiency—from the current 33% to
over 40%.

Two better than one

An international team that has tested
a new combination of materials and
architecture to improve solar-cell
efficiency has revealed that two types of
materials are better than one. As well as
direct sunlight, illumination also comes
from light reflecting off other surfaces,
known as albedo. A device architecture
that collects light from the back as well
as from the front can utilize this
source. The international team started
with a simple silicon device structure
that was textured top and bottom to
enhance light collection. They then
used a solution-processing method to
deposit a thin perovskite layer on top.
A transparent back electrode allowed
light in while also allowing a current
to flow out. The researchers tested
five perovskite materials, each with a
different chemical composition, to
increase the absorption of incoming
light.
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Passenger Transport
Speed is important in passenger
transport and the ability to move
quickly through the water is an
advantage for a water taxi. Anders
Bringdal and Alain Thébault the
co-founders of Seabubbles have
a background in water speed.
Anders Bringdal is a former world
windsurfing champion and Alain
Thébault is the designer of the
sailing hydrofoil trimaran Hydroptère
Anders collaborated with Alain when
Hydroptère broke the world sailboat
speed record in 2009. Both have
recorded speeds of more than fifty
knots under sail. They have been
pioneers of the kite surfing and
hydrofoil sailing technology that has
now captured the Americas Cup. Their
concept for a water taxi suitable for
city waterways finally got underway in
2016 when the Seabubbles company
was formed in Paris and initially
backed by the founder of Parrot, a
European leader in professional and
consumer drones.
A one eighth scale prototype was first
tested in 2016 and a full size version
was tested on the Seine in 2017. The
company has subsequently received
over €12M in further investment.
Anders Bringdal left the company in
October 2019.
After the development of two
prototype SeaBubbles equipped with

26 Electric Boats interactive Summer 2021

a hydrogen fuel cells, which will
maximize range and reduce recharging
times, the company whose technical
offices are located on the shores of
Lake Annecy, was taken over by a
Lyon investment fund and the new
Seabubble model is looking to launch
by the end of this year.
Alain Thébault also left the company
at this time and has started a new
project the BubbleFly Jet, a hydrogen
powered electric foiling water bus
which can carry up to eight passenger.
It is planned to manufacture the
BubbleFly in Annecy and the boat
is scheduled to launch in 2022.
The Seabubble design combines
technology from nautical industries
and aviation and intelligent software
to raise the hull of the boat out of
the water using foils, which helps it

consume less energy by allowing it to
travel on rougher waters with reduced
drag, while also keeping the passenger
cabin relatively comfortable. The
optinmal speed when hydrofoiling is
around 13kts (15mph)

Hydrofoiling
Archimedes’ principle, elaborated
twenty-five centuries ago, that a body
immersed in a liquid is buoyed up by
a force (buoyant force) equal to the
weight of the displaced liquid means
that traditional boats can float but
with much resistance to achieve high
speeds. It was necessary to make
the boat rise above the sea surface
to eliminate this drag by replacing
Archimedes’ buoyant thrust by the
water’s dynamic lift. In Greek, hydros
means water and ptère means wing.
When Alain Thébault designed the
hydrofoil-based experimental trimaran,
l’Hydroptère, underwater wings (foils)
generated an upward thrust with a
reduced drag, which lifted the boat
on the same principle that allows the
wings to make a plane take off. The
Hydroptère was able to fly five meters
above the sea and go from 20 to 45
knots in 10 seconds.
The hydrofoiling technology
pioneered by the Hydroptère has now
been developed for Seabubble water
taxi which between 0 and 6 knots is
in Archimedean mode (hull touching

the water) and between 7 knots and
13 knots, changes into foiling mode
(only foils are touching the water).
Once hydrofoiling the boat’s wash is
practically non-existent which makes
it ideal for inland waterways where
maximum speed restrictions have been
put in place to prevent dangerous
bow waves. The Seabubble uses
aviation “fly-by-wire” software which
constantly measures the position of
the boat above the water and sends
this information to flaps that are
mounted on the foils to balance the
boat and keep it stable. All of the
adjustments are made automatically
allowing the boat operator to simply
drive the boat.
Hydrofoils are used in all sorts of
craft and have become an increasingly
popular choice for electric boat
builders, for which the main objective
is to reduce energy consumption
and gain range. In May this year a
flying electric motorboat raced a
flying sailing yacht. The Swedish-built
electric motorboat Candela C-7 and
Italian sailing monohull racer Persico

69F proved to be equally fast, both
going about 30 knots in the light
breeze on Lago di Garda, Italy. Both
designs use hydrofoils that provide
superior speed and energy efficiency
over conventional boats. The race
points to a future where most boats,
sailing or motorized, will fly above the
water. The face of top level yachting
was changed forever when Emirates
Team New Zealand brought foiling
to the America’s Cup in 2012. Since
then the increase in performance for
America’s Cup boats has been greater
than at any point in the 170-year
history of the event and six years later,
in 2018, the publication of the AC75
Class rule marked the beginning of a
new sailing era.
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Insurers of the Electric Boat
Association Scheme
Benefits of the scheme
• 10% Discount – on normal rates for Association members
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climbing the Wolverhampton Flight

Electric
narrowboating
As previously I should emphasise
that these are my personal views on
the present state of the technologies
relevant to the design of an electric
narrowboat, based on my involvement
in the design and construction of
all-electric narrowboat Ampère over
the period 2011-15 and its subsequent
use, now totalling about 3,500 miles of
cruising.

Generators

Until fuel cells (and fuel for them)
become readily available or, more
likely, the advent of solid state
electrolytes improves battery
technology sufficiently to render
onboard charging redundant by
making it possible to charge from
shore-lines every week, or longer,
the generator will remain king. After
propeller matching, choosing the
correct generator is probably the most
difficult part of specifying an electric
boat. To establish what you will need,
consider these questions:
Are you planning drive-only or all-electric?
If the former you will only need your
generator to charge your batteries
and a DC unit will probably be best.
If the latter an AC generator will
allow you to share the domestic load
between your generator and inverter,
reducing the size of the latter. As a
generator in a canal boat is unlikely to

Malcolm and Barbara Bridge were already experienced narrowboaters
when they took delivery of their all electric boat at the Crick Boat
Show in 2015 where Ampere was voted one of the shows favourite
boats on display. Since then Ampere has travelled extensively and in the
third of a series on electric narrowboating Malcolm gives his personal
assessment of the relevant technologies.
experience the conditions for which
marine units are designed the latter
also offers the opportunity to save
substantially on capital costs, suitable
industrial generators from reputable
manufacturers being available at
less than half the price of dedicated
marine ones. Additional soundproofing will be needed but that won’t
break the bank.
How quickly do you want to recharge your
batteries?
You will probably want it to be as fast
as possible though how fast that is may
be limited by the maximum charging
rate of your batteries, the output
of your charger, and/or the size of
generator you can accommodate. As
a rough guide, take your estimated
daily usage (in kWh) and divide by
one less than the number of hours
you would like it to take (to allow for
the charging rate falling off as your
batteries approach fully charged).
Then look for a generator with a
matching continuous rating, which
can be as little as 70% of its nominal
output, though 80% is more usual. For
example, to replenish a daily use of
24kWh in about 4 hours would need
a generator capable of a continuous
output of 24/(4-1) = 8kVA. (kVA is
more-or-less the same as kW.) This
would probably require a nominal

output of 10 or 11kVA.
How much room do you have?
Generators usually run at either
1,500 or 3,000 rpm. The former are
larger, heavier and more expensive
than the latter but are more likely
to be continuously rated and to run
longer before needing overhauling.
The latter are more readily available
in a compact, cocooned form but, as
mentioned already, often have to be
downrated for continuous running.
Do you want a wet or dry exhaust?
If you decide to have only a small
battery bank you may want your
generator to start automatically at a
certain level of discharge so that your
cruising isn’t unnecessarily curtailed. If
so, for the debris entrainment reasons
already mentioned, you may be better
to opt for one with a dry exhaust.
Otherwise, wet may be better as the
lower exhaust temperatures permit the
use of rubber hose, thereby getting
away from the fracturing problems of
metal ones.
Then check against the limits imposed by the
other factors above. If it isn’t within all of
them you will have to accept a longer charging
time.
I will be looking at “Free Power” in
the next Electric Boats interactive
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Navigation

Navionics Canal Mapping
Paul Sumpner from narrowboat
Old Nick takes a look at
electronic charts for the inland
waterways
Having been in the electronic
cartography business for the best
part of 15 years, I’m really pleased
to include an article on electronic
charts for UK canals and rivers. I had
always wanted C-Map (the company
I previously worked for), to do more
UK inland cartography but in the
end it is Navionics who are the first
commercial charting company to
digitise the UK canal and river system.
Talking to my old friend Lance
Godefroy, who has represented
Navionics in the UK for many years,
it is clear that they have been very
busy of late and have now published
electronic charts for the majority
of the UK inland waterways. Lance
admits that there is still work to
be done, but that Navionics are
committed to covering the whole
network and he welcomes feedback
from users.
If you have never experienced
Navionics charts before, then I
suggest that you visit their excellent
web viewer, where you can check their
chart coverage for any area of the
world. The Navionics Boating App
is the most downloaded marine app
in the world and if you already have
the app and the UK+Ireland Chart
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subscription, then you can download
and start using the new inland charts
straight away. If you do not already
have the Navionics Boating App, then
it is available from the Apple App
Store or the Google Play Store – the
app is free and you just use the InApp-Purchase feature to subscribe to
the UK+Ireland charts. The app will
use the GPS sensor inside your phone
or tablet to plot your live position
on the charts and if your mobile
device does not have its own GPS,
such as the Wi-Fi only iPad, then the
App supports using an external GPS
connected to a wireless NMEA server.
Another powerful feature of the App,
is the ability to overlay satellite imagery
or street maps over the Navionics
chart, which makes crew logistics, sight
seeing, shopping and all of the other
things we do on our boats so much
easier.
For those inland boaters that are
regularly sailing on larger UK rivers
and lakes, Navionics have a lot of new
coverage for them as well. Wherever
possible they add depth contours and
merge in the sonar charts data that
users have crowd sourced for them. As
well as these charts being available for
the Navionics App, the same charts
are available on SD Cards for all of
the popular dedicated chart plotters,
many of which can be mounted on
deck with their own internal GPS
positioning sensor.

History and Heritage
Edward Hawthorne was a mechanical engineer by training and
a past chairman of the Electric Boat Association User’s Group.
His superb and fascinating book is no longer in print and his
family have kindly permitted EBi to serialise extracts

Moritz Immisch - Pioneer
After graduating from a German
university Moritz Immisch moved
to London during the early 1860’s.
He rapidly established himself as a
watch and clockmaker and like others
skilled in instrument making he saw
the opportunities presented by the
new discoveries in electricity. In
1880 he formed a partnership with
Fritz Hubel and others to develop
and manufacture electric dynamos
and motors. Immisch was a prolific
inventor filing over forty patents
between 1881 and 1890, five of them
covering designs for propellers and
shafts. He was also one of the early
pioneers interested in electric trams.
During 1885 a battery locomotive with
an Immisch motor went on trial on
a tramway line in North London. In
1890 the Election Traction Syndicate
set up by Viscount Bury a member of
parliament and enthusiastic promoter
of railways and tramways joined with
Immisch’s company and became the
General Electric Power and Traction
Company. By 1888 the principles of
an electric propulsion system had
already been established and Immisch
saw the potential of setting up a hire
fleet of electric boats operated in
conjunction with a chain of charging
stations. Immisch commissioned
William Sargeant a well established
boatbuilder on the Thames to design
and build the world’s largest passenger
electric launch. The launch was named
the Vicountess Bury and launched at the
end of the year. It was 65ft length,
10ft beam and could carry eighty
passengers. Two hundred EPS Co.
accumulator cells powered two 7.5hp
Immisch motors directly coupled
to twin Thornycroft three-bladed
propellers. Vicountess Bury was still
carrying passengers until 1991 and
is now owned by the Vicountess Bury
Trust

Immisch pressed a head with his
plans for a fleet of launches and
charging stations and ordered five
electric boats each about 35ft in
length from Tagg and Son Island
Works and these were launched in the
spring of 1889. Magnus Volk, whose
company had previously worked on
electric railways and electric horseless
carriages, was contracted as manager
of the proposed Platt’s Eyot Works
at Hampton to design and install a
number of fixed and floating charging
stations. The stations probably
comprised a semi portable steam
engine couple to a dynamo charging a
number of boats at a time at 30 amps
in five or six hours.
Up to June 1889 Immisch had
apparently invested £10,000 in
charging stations all floating and
planned to be sited at Richmond,
Hampton. Staines, Maidenhead,
Henley, Reading and Wallingford as
well as two self propelled stations
ready to move to other sites as
required. By the end of 1889 there
were about fourteen hire and private

electric launches on the Thames and
by the spring of 1890 another eight
were on order. In addition launches
were being ordered for use on other
waterways. One of Immisch’s boats
the Eta was taken from Hampton to
Oxford and back. Not only did Eta
take the then record for distance but
also for endurance, covering the 60
miles from Goring to Oxford and
back on one charge.
Immisch’s fleet of seven launches
was increased by another five 30 to
40feet in length each powered by
a single motor driving a 17.5inch
propeller. It is reported that each
boat was fitted with 30 to 40 storage
cells giving an average current of 27
amps. Presumably the motors were
either 36 or 72 volts, depending on
whether the batteries were in series
or parallel, and they would have had a
rating of 1 or 2 kilowatts. It was not
only on the Thames that electric boats
were seen. In 1890 the International
Exhibition of Electrical Engineering
was held in Edinburgh and spanned a
canal where visitors could board one
of four electric launches and be taken
to the canal basin. The launches were
fitted with 3.5hp 800rpm Immisch
motors connected to 48 Electric
Construction Company accumulators.
The reversing and speed gear was
controlled by an Immisch patent
switch fixed alongside the steering
wheel. The charging plant comprised a
25hp steam engine driving an Immisch
dynamo rated to supply 120 amps at
140 volts and capable of charging the
four launches simultaneaously. While
the future looked good for Immisch’s
launches, 1892 was to mark a change
in management at Platt’s Eyot.
Electric Boats interactive Summer 2021 31

Solar Electric Boating.
You can hear a pin drop.

15kW Motor,
2kW Solar, 28kW Battery.
Cruising along in near silence is a tonic.
When you realise you‘re doing it for free,
you’ll hear a penny drop too.

mothershipmarine.com

