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1 Introduction

This user manual has been prepared for the RAD 40 electroutboard and is designed to
familiarise all personnel with the operation of the RAD 40 system.

It is the responsibility of theequipment owner to ensure that the equipment is useg¢stored and
maintained in a suitable fashion to ensure itorrect and safeoperation.

The user manual contains instructions relating to normal, safety and emergency procedures
relevant to the equipment.

Any guidance provided within this manual is based on the latest information available at the
time of publication. RAD Propulsion reserves the right to change the specificatierof its
products and user manuals without prior notice.

All personnel involved with the operation and/or upkeep of the equipment should have
received the appropriate training for the nature of their rolefs and should use appropriate
safety/personal protective equipment at all times.

It is strongly recommended thatall operators of RAD equipmentread and understand this
entire manual prior to using the equipment. If you have any questions, or if yooannot find the

answer you need within this user manual, please contact us and weill be happy to help. Our
contact details are:

RAD Propulsion Ltd.

Unit 2a, Universal Marina
Crableck Lane

Sarisbury Green
Southampton

SO31 7ZN
Tel: 023 8212 9530

Email: info@radpropulsion.com

Web: www.radpropulsion.com

1.1 Release date

This manual was released o June 2025.



mailto:info@radpropulsion.com
http://www.radpropulsion.com/
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2 Safety

The RAD 40 electrioutboard and ancillary equipment is designed to operate in a safe manner.
To ensure the safety of equipment, it is strongly recommended that all users and those with
close proximity, read and understand this user manual in full prior to commencing operation
of the equipment.

2.1 RAD 40safety information

The RAD 40equipment should only be usedfor the purposes of propelling asuitable marine
vessel.

The RAD 40equipment should be used in conjunction with a power supply system that is
designed and installed in accordance with thefollowing standards (or regional equivalents)

x 1SO 16315:2016small craft éelectric propulsion system
X 1SO 13297:2020small craft éelectrical systems
X 1SO 23625: 2021small craft dithium-ion batteries

TheRAD 40 guipment should be operatedin accordance with the technical data, operating
conditions, and performance limits specified in thisuser manual.

The RAD 40system features a RAD Taga U (U 11 2 6 eshieh coraedts to a reader onthe
vessel helm via a kill cord Detachingthe RAD Tadrom its housing will inhibit the propulsion
system and therefore stop the propellerfrom rotating immediately. The vessel pilot should
attach the RAD Tad kill cord to their person and wear it at all times when operating the vessel.

The RAD 40 guipment should be maintained'serviced per the guidance contained in the
maintenance and servicing sections in this manual.

The RAD 40 system equipment has been designed and manufactured to have very low
maintenance requirements at the user/operator level. There should be no requirement upon
the operator to access any internal (sealed) areas of the electrisutboard; doing so may result

in immediate loss of warranty and support.
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2.2  General safety information

The vesselon which the RAD 40 equipment is fittedshould be in a suitable condition and
checked regularly per all prescribed maintenance/servicing routines.

The vessel should be operated by personnel who are suitably competent and familiar with the
} 6 \\ 6 ByStems, especially if it is your first time onboard.

Before every use, please ensure that:

X

All personnel onboard are aware of the standard operating procedures and know
what to do in case of an emergency

Everyone onboard the vessel wears a suitable lifejacket or buoyancy aid at all times
when on the water

That the vessel carries all appropriate safety and emergency equipment for the
operating area

All equipment onboard is certified and in date
The vessel systems are fully inspected prior to every use

Weather forecasts have been paid attention to, and you have a plan for your trip that
is within the limits of both the vessel and the persons onboard. The vessel (and RAD
40 equipment) should not be operated in extreme weather conditions

It is important to familiarise yourself with the handling characteristics of the boat. Practice at
low speed until you are proficient and seek professional training if required. Do not operate at
high speed until you are competent at handling the boat. Awd sudden manoeuvres at speed.
For comfort and safety, reduce speed in waves.
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2.3  Safety notices

In conjunction with the safety labels affixed to the RAD 40 electric outboard and associated
equipment, this user manualuses the following safety alerts to draw your attention to specific
safety instructions that should be followed:

DANGER denotes that an extreme intrinsic hazard exists which would result in hig
probability of death or irreparable injury if proper precautions are not taken.

WARNING denotes that a hazard exists which can result in injury or death if prop
precautions are not taken.

CAUTION

CAUTIONdenotes a reminder of safety practices or directs attention to unsafe practices
which could result in personal injury or damage to the equipment or to the environment.

NOTICE provides additional information that is considered important but is not hazar
related.
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2.4  RAD 40safety labels

Safety labels are affixed to the RAD 40 electric outboarénd the throttle in the positions shown
below.

© /\\ WARNING!

Always read and understand the user
manual before using this drive,

/ Hazardous Voltage! Exposure may cause
serious injury or death. Ensure drive is
2 isolated before opening.

Rotating propellor may cause serious
injury or death. Never approach when
drive s switched on. Always wear the
safety lanyard when operating the drive.

Figure 1 RAD 40safety label

N

A WARNING! @ Read the user manual

/]

Figure 2 Throttle safety label
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RAD 40key characteristics

Equipment description
and model number

RAD 40Qelectric outboard

Manufacturer RAD Propulsion
. . Shortleg: 732 mm x 401mm x 956mm

Dimensions
Longleg: 732mm x 401mm x 1106mm
Shortleg: 98k

Weight g 9
Longleg: 104kg

Power 40 kW continuous

Operating voltages

Propulsion system: 400Vdc nominal, range 350 Vdc - 450 Vdc
Auxiliarysystems: 12Vdc

Comparable outboard
combustion engine
(propulsion)

60 HP

Steering angle

+- 90 degree electrehydraulic

Tilt range

0-80 degree

Gearbox details

Ratio 1.55:1

Standard propeller

PL365: 3 bladed, 330 dia, 330.2 pitch, RH rotation, material AB

Maximum prop speed

2,250 RPM

Operating temperature
ranges

Water temperature: O to +35& (32 d-to 95 df)
Air temperature:-5 @ to +45@ (23 ¢to 113 dr)

Ingress protection

IP67

EMC immunity

IEC 60945:2002

3.1

The following is a list of approvedconsumables that are used with the RAD 40 electric
outboard.

Consumables

Coolant Hydratech DTX 20

MPM Marine MPMBL051020 (SAE90)

Gear oil

Hydraulic oil (steering

) Febi Bilstein 46161
and trim)
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3.2 OEMdocumentation

The following documentation isavailable for RAD 40 ancillary equipmenthat is supplied by
original equipment manufacturers (OEMS)

Equipment Manufacturer, part number, document name

Steering mount Ultraflex

X52 steering mount with tilt mechanism installation
instructions

Steering tilt mechanism Parker Lord
Steering unitdatasheet

Multi-function display Next Four

(optional) Q Display series 2 user guide
21 kWh battery bank Fellten

(optional) UBP21User Guide

61 kWh battery bank Fellten

(optional) UBP61User Guide
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4 Lifting the RAD 40electric outboard

WARNING

HEAVY LIFTING

The RAD 40 electrioutboard weighs up to 104kg. Ensure that all local heavy lifting and/o
overhead lifting policies and procedures aradentified to all participants.

4.1  Lifting points

The RAD 40 isquipped with three lifting points which can be fitted withM8 x 10mm removable
lifting eyesto enable asingle point lift.

Figure 3 RAD 40single point lift viathree lifting points
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4.1.1 Location of lifting points

At the transomend of the outboard there are two lifting points, one omach side of the unit

(built into the pivot points). At the aftend of the drive there is one lifting point, built into the
TX }6 \U\le 2 UiIX1RUU(Ietheaded (8iz&M3).artiechin be fitted with an appropriate

lifting eye. Note: lifting eyes are not provided as standard equipment with the RAD 40.

In order to access theaft-end lifting eye, the cowling must be removed firstsee overleaf for
details.

Figure 4 RAD 4difting points (with cowling removed andlifting eyesfitted)




iRAD

PROPULSION

4.2  Cowling fixing

Theé:e+ 2 U \Ui ,67Ue:Ue 6U:jea:iXT \U%l2mi iowiptbfie JndurgtingU a U
bolts and two M6 rubber washers at the transorend, and two fixed studs at theaft-end that
fit into recesses in the swing arm

Figure 6 RAD 4Q0aft end view difting point and cowling stud recesses
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- Figure 7 RAD 4Ccowling underside

To remove the cowling:

1. Using a4 mm hex key, remove the twdvi6 x 12 mm low profile mounting bolts and two M6
rubber washersfrom the transom-end of the cowling.

2. Slide thecowling away from the transom-end to release the two fixed studs at theaft-end.
Once the studs are released the cowling will lift clear.

To install the cowling:

1. al2:8j}X6Ue 6U&:e+ 2 U 2e:UU+ie6U:2Ue 6U\e 2 UiX1aUB2\jX 2
aligninside the correspondingrecessesin the swing arm at theaft-end.

2. Using a4 mm hex key, secure the cowling to the swing arm usingvo M6 x 12 mm low
profile mounting bolts andtwo M6 rubber washers. The rubber washer is placed between

the swing arm and the cowling before the bolts are used to fasten it in place. Apply Duralac
Greenjointing compound to the threads of the bolts before insertion.

WARNING

DO NOT REMOVE THBIFFUSER

The RAD 40 diffuser must remain in place at all times to ensure watertight integrity of the R,
40 electric outboard. Removal of the diffuser at any time bwnyone other than RAD
personnel or a RABapproved dealerwill invalidate the equipment warranty.
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5 RAD 40equipment functional description

This section provides afunctional description of the RAD 40 electric outboard system
equipment.

5.1 RADBus

The RAD 40 system comprises a number of devices and equipment (throttle lever, steering
wheel etc) whichuse a common electronic architecture to provide user inputs, feedback, and
control. All onboard RAD 40 equipment is connected via a network bus system referred to
throughout this user manualas RADBuUS.

Atop-level RAD 40system schematic is shown overleaf. Each RADBus device is linked to the
next in a scalable daisychain configuration. The connectors and cables transmit power, data,
and safety-critical motor enable/disable functions.

RAD 40 devices and equipment are defined in more detail this section.
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Multi Function Display

s Steering

NMEA 2000 Backbone

_‘ 12V

Services
Battery

DC

MFD Power ———

RAD 40 Drive

Input
Throttle
12V
Distribution
Steering Power
RAD Bus Power
BMS Power
12 Ve (16 mms
P -. [ q)
Fuse
Charge @ 400 Vdc (50 mmsq) s
Status ﬁ—f!._
CCS
3 Socket . . . .
do! |12|\;1 Note: this schematic provides a representative
solgror . . . .
o - AC bC illustration of an examplesingle RAD 40equipment
\.h . . . . . .
AC Charger = setup. Individual equipment and connectivitywill
cools differ from this schematic depending on actual
battery type(s) anddrive configurations used.

Figure 8 RAD 40system schematic (single drive)

16
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™\ Steering
Input

N2k Power

Multi Function Display

NMEA 2000 Backbone

e Nesmem
—
MFD Power —
NMEA 2000

Twin RAD 40 Drives

Battery

setup.
connectivity may differ from this
schematic depending on actual
battery  type(s) and drive

configurations used.

400 Vdc
Battery

12V
Distribution RADTa
Steering Power
BMS Gateway
RAD Bus Power RAD Bus
BMS Power
12 Vdc (16 mms
oHle ( Q)
Fuse
Charge @
Status
ccs
= 12v Socket
0 Isolator AC DC 400 Vdc (50 mmsq)
AC Charger =
&DCDC =
e Note: this schematic provides a
S ), representative illustration of an
Services example twin RAD 40 equipment
Individual equipment and

Expansion

Figure 9 RAD 40 system schematigtwin drive)

RAD-0348V.4
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5.3 RAD 40electric outboard

The RAD 40 electrioutboard is a 40kW marine propulsiondrive that fits to the transom of a
vessel as per a standard outboard engine.

The electric outboard is available in two configurations (see below):: 2U e 6 U stéoreld | W
variant [27U:2Ue 06U X + évhfiant+ TRis allowdor flexibility when selecting a particular
outboard per existing vessel specifications. In terms of performance, the sholég and longleg
variants are virtually identical.

Figure 10 RAD 4Gshort leg (eft) andlongleg fight)

The RAD 40 is built to withstand the marine environment and to protect internal components
from water damage. Accessing the internal equipment by removing theutboard \U é:«+ 2 U
and diffuser is only to be conducted by RAD-approved personnel. For any required repairs,
always refer in the first instance to authorised RAD Propulsion service professionals.

RAD0348V.4 18
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5.3.1 External view

Figure 11 RAD 40external features

Key
1 Diffuser status light 10 | Heat exchanger
2 Diffuser 11 | Lower leg / gearbox
3 llluminated RAD logo 12 | Skeg
4 Cowling 13 | Propeller
5 Power and data cables 14 | Propeller anode
6 | Swingarm 15 | Anti-vibration plate
7 | Lifting point (1 of 3) 16 | 150mm longleg extension
8 | Transom mount 17 | Upper casing
9 | Trim actuator (Pand S)

RAD0348V.4

19
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5.3.2 Transom mount

TheRAD 40electric outboard fixes e:Ue 6U}6\\6+ Vida Kdspbkéa iounting frame and
four high-tensile M12 hexhead mounting bolts, locking nuts and washers. There arefour
mounting bolt recesseson eachtop corner of the mounting plate, anda slotted recess in each
of the bottom corners of the mounting plate, to allow for flexibility of fitting.

Figure 12 Transommount andfixings

5.3.3 Anodes

There are threealuminium sacrificial anodes that are fitted to provide galvanic protection to
the RAD 40 electricoutboard:

x Transom mount anode
X Skeg anode
X Propeller anode

The anodes should be inspected regularly to check their condition, and they should be
replaced when they have depleted by more than 50% of their original size. For further
information, refer tothe checking theanodes section in this manual

RAD0348V.4 20



iRAD

PROPULSION

5.3.4 Electrical power
TheRAD 40motor runson a400Mc \jUU+...U X:1Ue 06 UyJdtayé system

A 12 \dc low-voltage batterysupplyis required to powerRAD 40 pumps, actuators etc, andhe
400 Vdc lattery managementsystem (BMS)

It is important to note that the BMS requires a permanent power supply to ensure uninterrupted
monitoring, cell balancing, and preservation of the HV battery system health. During normal
vessel operation i.e. when the HV system is enabled and/or it is being chargeidom a shore
supply, an onboard DC/DC converter ensures that the 12 Vdc battery is continually recharged.
When the HV system is not enabled and the vessel is not on charge, the BMS will drain the 12
Vdc supply (the BMS consumes slightly less #n 0.1 A). So, while only small, this power draw
should be consideredwhen storing the vessel. For further details refer to theattery storage
section in this manual.

HIGH VOLTAGE ELECTRICAL SYSTEM

Contact with uninsulated or damaged parts can result in death or severe physical injuries
Never touchdamagedor severed wiring, or obviously defective components.

If you suspect a problem,power downthe RAD 40 systenmequipment immediately, and do
not touch any of the components.

CAUTION

GENERALELECTRICAL SYSTENMAUTIONS

To avoid risk of burndrom hot surfaces, do not touch the electric outboard components
immediately after operation.

The RAD 40 system equipment has been designed and manufactured to have very |
maintenance requirements at the user/operator level. There should be no requirement upc
the operator to access any internal (sealed) areas of the electrioutboard; failure to follow
this caution may result in damage to the equipment andwill invalidate the equipment
warranty.

Always check the integrity of all electrical system cables and connectors prior to use.

RAD0348V.4 21
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All power and data cabling into the electricoutboard arrives via watertight glands at the top of
the outboard (see below; the cowlingand the cable guides have been removed for clarity to
show cable connections).

Figure 13 RAD 4Qpower anddata cabling

Charging of the 400vdc system and the 12Vdc system should be conducted in accordance
with the vessel \dgecific standard operatingprocedures and safety requirements.

RAD0348V.4 22
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RAD-SUPPLIED BATTERIES ONLY

The following battery informationrefers only to RADsupplied battery systems. For details
on using nonRAD supplied battefes, please refer to the 112 [é ejX t3tructions.

RAD Propulsionoffers RADbatteries in 21 kWh and 61kWh configurations. An integrated
battery management system (BAS) ensures the cellsemainin peak condition, reporting state
of charge/health through the RADBus system.

w®

Figure 14 61 kWh battery pack(left) and 21 kWh battery pack (right)

Please refer to RAD Propulsion fgprovision of specifications / user manuals for the 61 kWh
and 21 kWh battery packs.

Charging of the battery bank is done via an onboard CCS inlet, which supports DC fast charging
and standard AC charging. For further details on battery charging, refer to thearging the
battery bank section in this manual.

RAD-0348V.4 23
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5.3.5 Propulsion

Propulsion is generated from an axial flux motor and a motor controller mounted inside the top
of the upper casing, providing 4kW of continuous power. A drive shaft connected to the
bottom of the motor couples to a 1.55:1 ratio gearbox located inside the lower leg, which then
drives a propeller shaft fitted with a threebladed aluminium/bronze propeller which operates
at a maximum of 2,250RPM.

The propulsion system is designed such that there is no requirement on the owner/operator to
access the internals of the RAD 40 electrioutboard for normal operational use, conduct of
regular start-up/shutdown checks, and dayto-day upkeep of the RAD 40.Access of the
internal areas by noARAD approvedpersonnel will invalidate the equipment warranty.

Thedetails of the standard propeller provided by RARre shown below

Propeller d etails

330 mm x330mm, RH, NiBrAl

5.3.6 Cooling

The RAD 40 electrioutboard utilises a closed-circuit cooling system whereby liquid coolant
(ethylene glycol with antifreeze) is driven from a coolant reservoir (mounted inside the
outboard \UjUUGBXUe&Ii\ 2 yUe X:j U e \alt)chomnXpurep.and thidegh a heat
exchanger. The heat exchanger is submerged under the waterline during normal operation to
transfer heat away from the heat exchanger when the electrimutboard is under load.

As a closedloop system the RAD 4Mutboard can be operated when out of the water i.e.
without a raw water supply. Standard health and safety restrictions should be followed when
operating the outboard when it is out of the water, to prevent risk of injury from a spinning
propeller.

The coolant system is designed such that there is no requirement on the owner/operator to
check and/or top up the calant outside of regular identified service intervals (which must be
conducted by RADapproved personnel). The coolant reservoir may only be accessed by
removing the cowling and diffuser access ofthe 6 + 6 ¢ e X & U : jietarnadateisby non-RAD
approved personnelwill invalidate the equipment warranty.

RAD0348V.4 24
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5.3.7 Steering

Steering is electrically actuated with all steering gear (hydraulic pump and oil reservoir,
steering actuator, steering sensor, and all ancillary linkages) incorporated into the electric
outboard and controlled remotely from associated equipment at the helm position (e.g.
steering wheel / joystick). Unlike a conventional outboard steering system, the propeller,
gearbox and motor housing all steer about the axis of the propulsion motor (rather tharound

a pivot close to the transom) resulting in +90 degees of turn in each direction. The RAD 40
outboard therefore offers a significantly greater turning capacity than conventionally found on
traditional outboard engines.

Figure 15 Steering atneutral position (left) and atfull lock (right)

A steering sensor fitted to the top of the steering actuatdnside the RAD 40 outboargrovides
feedback of the steering position to theMFD / chart plotter, for further details refer tothe RAD
dashboard section in this manual.

Connections to the helm steering equipmentand associated equipment are made through the
RADsteering gateway, seebelow:

RADBus

Device Net Device Net Device Net

Figure 16 RADsteering gateway

RAD0348V.4 25
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The helm steeringequipment comprises a steering wheel, a steering mount, and a TFD steering
unit that detects and transmits manual steering wheel movements to the RADBuUS.

The steeringmount features an adjustable tilt mechanism which allows tilting of the steering
wheel in five different angular positions (spaced by 18. The tilt lever is mounted to the
underside of thesteering mount.

The TFD steering unit connects to the RAddeering gateway via two DeviceNet cables.

Figure 17 Steeringwheel, steering mount andtilt mechanism lever, TFDsteering unit

RAD0348V.4 26
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5.3.8 Trim

The RAD 40 electrimutboard can trim and tilt electrically so that the entiredrive leg and
propeller can be raised completely above the waterline when the vessel & rest. Trim controls
are located on the throttle head at the helm position. Trim actuators are located on the external
sides of the electricoutboard with a 12Vdctrim pump located inside the 7 X } Gwing arm

The RAD 40 has been designed such that the entoetboard unit remains behind the transom
even when fully trimmed up, ensuring that theutboard 1: 6\U2:eU 2eXjioU 2e:Ue 6U}6\

space.

DANGER FROM SPINNING PROPELLER(S)

Contact with a spinning propeller may cause serious injury or death. Ensure that tRAD 40
propulsion system is disabled with the RAD Tagletached prior to trimming up the electric
outboard.

Figure 18 RAD 40rimmed fully up

RAD0348V.4 27



iRAD

PROPULSION

5.3.9 Diffuser status LEDs

TheRAD 40Qelectric outboard features LED lighting on the diffuser (othe top of the outboard)
that indicates system status to the operator.

Figure 19 Diffuser status LEDand RADlogo LED

TheRADIlogo LED and the diffuser status LED arboth illuminated when the } 6 \\ 6 42\\dic
battery isolator is turned on Attaching theRAD Tado the RAD Tageaderwill enable the drive
motor; for further details refer to theRAD Tagection in this manual

The diffuserstatus LED changes colouand pulsing patternbased on the state of the system
per the table below

Colour / status Description

Blank Isolated
There is nol2 Vdc or 400 Vdower
White, solid on Standby

12 Vdc power is on, RAD Tagis not attached, propulsion is
disabled

Enabled

12 Vdc power is on,RAD Tags attached, propulsion is enabled,
throttle isin Neutral

Driving
12 Vdc power is on,RAD Tags attached, propulsion is enabled,
throttle is in Forward/Reverse

RAD0348V.4 28
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5.4 RAD 40throttle

The RAD 40 electrioutboard is controlled via a bespoke throttlej2 eU1:j2ed6iUleUe 6U}6\
helm position. The electricoutboard connects to the throttle viathe RADBuUS.

Forward, neutral and reverse are controlled using the throttle lever, with buttons to control trim
located on top of the throttle head mount. An LED indicator located between the trim buttons
provides feedback on RAD 40 system status.

5.4.1 Single throttle d&ight hand orientation

Figure 20 Singlethrottle in RHorientation

RAD0348V.4 29
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5.4.2 Single throttle deft hand orientation

Fry

Figure 21 Singlethrottle in LH orientation

LEDstatus light

The right-hand and lefthand orientation throttles each fature an LEDbetween the trim
buttons which indicates status as follows:

Status Description

Device is not powered

Solid on

RADBuUS error

Pulsing

Communication error

Solid on

Yellow

Calibrating

Solid on

Operating normally

Pulsing

Communication error

RAD0348V.4
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5.4.3 Twinthrottle

Figure 22 Twinthrottle

Figure 23 Twinthrottle buttons

Note:t 6 U F " U amje ¢hrdttle link button/feature are not operational and currently have
no function. Port and starboard drives are currently controlledseparately from each throttle
lever and set of trim buttons
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Installation notes

The following guidance is provided for the installation of a twin throttle unit. The installation kit
comprises the following:

Description Quantity

Dual throttle unit 1
Gasket 1
M6 x 12 mm form A flat washers 4
M6 hexagon nylon locking nuts 4
M6 x50 mm threaded fixing studs, 50 mm working length, total length 59 mm 4

w«qu.uw¢w~~mwma
ARARERA T ARRNARAR TR

Figure 24 Twinthrottle fixings
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Step L Insertthe \ :Xe U 627U : theéiarthreaded fixing studs into the base of the
throttle unit. Screw the studs in fully untilthey reach their endstop.

Figure 25 Twinthrottle fixingstuds installed

Step 2: Locate the throttle gasket into place

Figure 26 Twinthrottle gasket inplace
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Step 3: Position the throttle unit in its designated location on the vessel. Securée throttle
unit in place using the four M6 x 12mm form A flat washersand the four M6 hexagon nylon
locking nuts provided. It is recommended to apply Loctite 243 (or equivalent) to the studs prior
to installation of the washers and nylon locking nuts.

CAUTION

DO NOT OVERTIGHTEN
Thenylon lockingnuts should be tightened to no more than & m. Overtightening the nuts

may result in damage to the throttle unit.
5.4.4 Throttle feedback

Feedback fromthe e X:ee+6Ueé&:2eX:+\U \U X6 & tnylb-funhteod display}/achedt+ \ U
plotter via:

X A dial representing total RPM of the motor
X A statusbar representing totalinstalled power of the vessel, shown as a percentage

For further details refer tothe RAD dashboardsection in this manual.

5.4.5 Start-in-gear protection

The RAD 40 system features staiih-gear protection, a safety interlock that ensures the electric
outboard cannot be activated unless the throttle lever is in the neutral position when thRAD
Tagis first connected to the RAD Tageader. If the throttle leve(s)is/are not in neutral when
the RAD Tags connected, the electricoutboard will not be enabled. In such an instance, move
the throttle lever(s)to neutral to enable the electric outboard, then throttle forward or reverse
as required.
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5.5 RAD Tagsystem

WARNING

WEARING OF KILL CORD LANYARD

The vessel operator should always wear the kill cord lanyard when RAD 40 equipment is
use.

Always test theRAD Tagystem prior to operation of the vessel.

Figure 27 RAD Tagystem equipment

The RAD Tagsystem comprises aRAD Tageader, aRAD Tagnagnetic fob and an attached
lanyard, and hasmultiple functions:

a) Toactivate the propulsion system using a portable token (theRAD Taywhich enables the
electric outboard when present and disables the outboard when removed. This function
is similar to that of an automotive ignition key/fob.

b) To provide a safetycritical automatic emergency stop facility in the event that a vessel
operator becomes incapacitated or falls overboard. This function is often referred to as a
"++UeIXT R

c) To provide wsual and audible feedback to the user to indicate status.
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5.5.1 RAD Tag

The RAD Tags a portable fobthat magnetically latches to a fixed receptacle (theRAD Tag
reader)andenablesthoU6+06eéeX éU:jea:iXT \UU XheRAD Tapdn be \sttached

to an operator via a flexible lanyard such that, if theperator moves away from the pilot station,

the RAD Tagvill become detached fromthe RAD Tageader thus automatically disabling the

propulsion system and activating an emergency stop function. TheRAD Tagand kill cord

lanyard should be worn by the vessel operator at all times.

SPAREONBOARDRAD TAG

It is prudent to retain a spareRAD Tagnboard the vesselin case of lossor damage to the
‘UbXie:X \Uel RU Wlecthit)qutba® O\ U X: Uj+\ : 213 disabéed Without the
presence of theRAD Ta@nd there is no emergency bypass feature.

5.5.2 RAD Tageader

TheRAD Tageader is fitted witha high field-strength magnet which attracts and secures the
RAD Tagvhen presented.

TheRAD Tageaderis mounted at the helm position within close proximity of the steeringnd
throttle controls, ensuring that the vessel operator is close enough to thRAD Tageader to
ensure that theRAD Tagloes not detach during normalvesseloperations.

MAGNETIC INTERFERENCE

Do not place magnetic objects withinclose proximity (minimum 30 cm separation) of the
RAD Tageader asthey caninterfere with correct operation of theRAD Tagystem.

5.5.3 Alerts and operator feedback

TheRAD Tageader provides audible feedback to the useis follows:

Sound Description

Threeconstant tone beeps | Thel2Vdc battery isolator has been turned on

Fourincreasing tone beeps | TheRAD Tadpas been attached to theRAD Tageader

Fourdecreasing tone beeps| TheRAD Tadpas been detached from theRAD Tageader

For information regarding all operator feedback and alarms, refer to theystem monitoring
section in this manual.
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5.6 RADbattery management system (BMS)gateway

Figure 28 BMSgateway

The RAD BM§ateway is a proprietary unit connected to the RADBus that allows the RAD 40

OWj Ulb62eUe:U 2e0X [e6UT X0ee+..Ue e U:e 6XU1Li2j ieejXo6X\ U
and associated components (e.g. charger), providing communications with protocols, satg

heartbeat messages etc anda gateway for power data

The BMS requires a permanent 1¥dc continuous supply even when the vesseitself is
isolated. While the powerconsumption is less than 1 mA, be aware that even when the vessel
is isolated there will still be a minorconsumption.

5.7 RADvessel control unit (VCU)

 NMEA

GSM

Figure 29 VCU

The RAD VCU is proprietary unit connected to the RADBughat provides communication of
NMEA2000 data from the RAD 4®utboard to the }6\\6+ \U:2a: I XTUT \U+imulid Wj U1
function display / chart plotter). This data includesprimary vessel and equipment feedback

(speed over ground primary battery status, power/RPM, and steering angle) plus other
information such asauxiliary battery voltage, trim levektc.

Note: The VCU unit has beerecently modified in design; legacy versions of tl unit are exactly
the same in appearance to the BMS gateway
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5.8  Multi-function display (MFD)

Figure 30 RADMFDrange

RAD offes a range ofMFD devices that incorporate navigation,entertainment, connectivity
and safety in a simple and clear user interface. The MF[@se available in sizes ranging from
10 U 24 Wisplays.

Each MFD features a RAMashboard which provides the user with feedback of key RAD 40
data, plus other standard display functions in common with a standard vessel chart plotter.

Other 112 [é ejXéhéit plotters / MFDsare compatible to receive feedback ofRAD 4Mata;
in the first instance refer to RAD Propulsion for information regarding integration with an
existing MFD / chart plotter.

It is recommended to set up a telecoms data contract on the MFD to enable a dedicated GSM
connection. This allows the MFD to connect directly to the internet for downloading software
updates, updating data logsetc. All RADsupplied MFDs include a builtin data contract sign
up feature, along with information on payment, data rates, and related detailsThe system will
prompt the user to complete this setup during the initial startup process of the MFD.

Forfurther details of feedback of the RAD 4@ the MFD,refer tothe RAD dashboardsection in
this manual.

RAD0348V.4 38



iRAD

PROPULSION

6 Charging the battery bank

RAD-SUPPLIED BATTERY SYSTEMS ONLY

This sectionapplies only to RADsupplied battery systems. Foinformation on using the RA
40electric outboard with a non-RADsupplied battery system, please refer to the OEM batter
instructions 127i:XUe 0U}0\\0+ \Uj\oXU1Ii2ji+

6.1 CCSinlet

The battery bank ischarged via an onboard CCS inlet, which supports DC fast charging and
standard AC charging.

x CCS 1:typically for use in Northand Central America, Korea and Taiwan

x CCS 2: typically for Europe, South America, and other parts of tlest of world

Figure 31 Type 1 CCSnlet (left) and Type 2 CC#let (right)
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6.2 Charge status button

The portable charger cable connects to the CCS inlet onboard the vessel.

Figure 32 CCSchargingcable connector plugged into the CCSnlet

The charging connector locks into the CCS inlet during charging and will automatically unlock

when the battery bank is fully charged. A charge status button wovided, which serves as a
1i2ji+dtbp U Ue 6U& iX 2 Ué..e+6U2606T\Ue:UaxbdU 2ed6XXjUediU =&
charged.

The button also features an LED that changes colour to indicate status. For the list of LED

colours and their associated definitions, refer tothe charge status button LED definitions
section overleaf.

Figure 33 Chargestatus button LED
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6.2.1 Charge status button LED definitions

The charge status button LED is lit according to its status, per the table below.

Colour ‘ Description

Blank

The }6\\ 6+ \WH@@wer is off. Note: the battery system is connected to the
UdoX1li262eU\ 16U: Ue \albtlsystendto anduiPethe battery is maintained
while the boat is not in use. While the rest of the boat is off, the BMS etc. is sti
technically on, and you can chargehe batteries with the isolator turned off.

White

“ U }6\\a&2 Wdd power is on, ready to charge the charging cable is not
connected.

Blue

The charging cable connector isletected, it is not charging andthe CCS inlet isnot
locked.

Green
Batteries are charging, the CCS inlet is locked

Purple

110 Vchargingmode
AC @no plug detected
DC d&plug detected

Note: to put the charge mode into 110 V modefirmly press the charge status
button five times in succession. To exit 110 V mode, firmly press the lah
another five times. When the 12 V battery isolator is cycledhe charge mode
automatically reverts back to 230 V mode (solid white).

Red

Thereis a charging erroy for further details and diagnostics refer to the charge
status button LED errorssection overleaf.

Teal
DC cable check and precharge.

@ ©0eRlee ©

Orange
Vehicle to load (ifenabled).
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6.2.2 Charge status button LEDerrors

Master battery pack faults

The charge status button LED wilbe lit red (and may flash a number of times)to indicate if
there is a charging errowith the main battery pack per theconfigurations in the table below.

Flashes ‘ Description

0 (solid) | Charging interrupted

2red Highvoltage interlocking (HVIL) fault
3red BMS comms error/timeout

4red Diagnostic trouble code (DTC) fault
5red Pre-charge fault

6 red Lock motor fault

7red DC temperature sensor fault

8red Persistent fault

Link battery pack faults

The charge status buttonLED will flashpurple to indicate if there is a charging errowith the
link battery pack, per the configurations in the table below.

Flashes ‘ Description

2 purple | Comms error

3 purple | BMS comms error
4 purple | BMS DTC error

5 purple | Pre-charge fault

Motor lock failure

The charge status buttonLED will flashred Gwhite dblue to indicate a lock motor failure, the
charge controller is resetting ready for attempting to charge When an error code is shown:

a) Disconnect the charging cable at both the vessel CCS inlet and the shoreside power
supply. Leave the charging cable completely disconnected until the charge status button
LED on the vessel is blank. Then repeat the charging procedurd$.a fault persists, refer
to the OEM user manual for troubleshooting detailsIf the fault still cannot be corrected,
contact RAD Propulsion support.

All fault codes can be reset using the charge button, but this action should only be
performed after conducting an investigation to address the issue. To clear the code(s),
press and hold the charge button for six seconds, then release it. Within threesonds,
press and hold the button again for another six seconds. The LED will change colour, and
when it turns white, all fault codes will have been successfully cleared
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6.3  Battery charging via DC fast-charging
For DC charging, refedirectly to the instructions provided via the DC charging statiofunit.

6.4  Battery charging via ACportable charger
RAD provides different AC portable chargers for Type 1 CCS regions and Type 2 CCS regions.

Feedback of status of charge can be found on the display of the charging uniEor further
information regarding thechargers provided by RAD Propulsigrrefer toAnnex A fype 1 CCS)
and Annex B fype 2 CCSjn this manual.

To charge the battery bank:

1. | Ue 6U}6\\Milepdwed? i®on, he charge status LEDbutton will be lit white. If the 12V
power is off, the charge status LED button will be unlitNote: as required, enter the charge
status into 110 Vmode by pressing the charge status LED button five times.

2. Connect the shoreside connector to the mains power.
3. :2206eéeUe 6Ue IX 2 Ueéiae+06Ue:220eéitUe:Ue 6U}B\\6+ \U <U
X “ 0X6Ue ++Uao6Ui2UIjT @+06U &+ &' U X:1Ue 6U <«<U 2+b6ealUe
now be locked in place

X The charge status button LED on the vessel will briefly be lit blue, then will change
to green

4. Verify viatheé [X 0 féetlback thatthe chargingprocess is proceeding properly

5. The battery state ofcharge can be viewedon the MFD \RADdashboard. The display of
other battery and equipment fieldscan be toggled on and off in the sidebar as required. For
further details refer to the RAD dashboardsection in this manual. Note: the RAD
dashboard is providedfor RAD-issued MFDs only.

DRIVE BATTERY VOLTAGE

428. ) YT
DRIVE BATTERY CURRENT :‘ / ‘ / \\ I II////

3000
0.

4000

AUX BATTERY VOLTAGE

14.1v

DRIVE BATTERY TEMP

13.0-c

Figure 34 MFDRADdashboard andsidebar with battery feedback
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CHARGINGSTATEGPOTENTIAL MINOR DELAY

Whenacharger cable is plugged into theCCS inletof the vessel, it maytake up to 60seconds
for the CCS inletto lock andthe chargng process to begin.

If the CCS inlethas not locked within aound 90 seconds, there is likely an issue preventing
the charge process from startingle.g.a problem with the AC supply).

6.4.1 Disconnecting the charger

The charging cable connector will automatically unlock when the battery bangtate of charge
reaches 100%.

Alternatively, press the charge status button at any time to manually unlock the connector. The
charge status button LED will change colour to blue, indicating that the connector can be
removed.

Note: the standard CCS Type 1 AC portable chargeupplied by RAD Propulsioralso features
a manual disconnect switch on the connector that will stop the charging and release the
connector from the CCS inlet.

REMOVE VESSEL CHARGING CONNECTOR BEF®EKMOVING SUPPLYSHORESIDE
CONNECTOR

When finishing charging, always remove the charging connector from the vessel prior
removing the supply/shoreside connector.

INTERRUPTION OF SHOR&IDE CHARGING SUPPLY

If the charging supply is interrupted from the shoreside charger for any reason (unpluggin
the shore-side connector, supply failure etc.), charging will stop and the charge status LE
s+ ++Uax06U+ eUXO6TRUU“:UX06\0eUe 6U}6\\6+ \U attéhihe ehatgel
lock motor will release the connector, and the charger will reset.
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6.5 Battery state of charge

For new batteries, you may notice depletion of the battery state @hargewhich is greater than
normal expectations. This is normal behaviour. The battery management system learns and
improves over time, using data to give more accurate state aharge readings as it collects
more information. As the BMS gathers more data, the state dhargereading will become more
stable and accurate. Periodic charging and discharging fully will aid ithe accuracy.

6.5.1 Battery state of charge vs state of health

Battery state of charge and state of healtltan both be reported to the user via the MFD. It is
important to clearly distinguish between the two, as they serve different purposes and inform
the user about different aspects of battery performance:

State of charge refers to the level of charge in the battery, expressed as a percentage of its
maximum capacity. For example, if your battery is at 80% SoC, it means the battery is currently
charged to 80% of its full usable capacity.

State of health indicates the overall condition of the battery compared to its
design/specification capacity RUU U2jlaedXU: U [ée:X\Ueéi2Ui o6eéeUdordUaiee
example:

a) Charge/discharge cycles. Each full cycle (from 100% to 0% and back) slightly degrades the

battery. Frequent deep discharging and recharging accelerates wegrartial charges are
less stressful on the battery than full cycles.

b) Temperature extremes. Extreme hgh or low ambient temperatures can affect battery
chemistry and in turn overall performance.

c) Rate of charge Frequent fast charging (DC fast charging) generates more heat and stress
and may compromise the ability for the BMS to balance cells effectively

d) Battery age. All lithiumion batteries age with time, regardless of use; even unused
batteries slowly degrade due to chemical aging. While aging can't be stopped, proper
usage can slow it significantly.

The reported SoH is a constantly changing variable which can increase or decrease
significantly in a short space of time. This is expected behaviour and does not indicate a battery
fault or reduced lifespan.

For further details refer to thegeneralbattery care section within this manual.
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7 RAD 40general operation checklists

WARNING

SUITABLYQUALIFIED ANDEXPERIENCEIPERSONNEL

It is an essential requirement that all general operation checks and procedures contained
within this user manual should be conducted by personnel who are suitably qualifiednd/or
experiencedfor the role(s) and duties they are undertaking.

The following section provides a series of recommended guidelines and checklists that should
be followed by the vessel operator to ensure that the RAD 40 equipmeistoperated in a safe
and satisfactory condition. The guidelines cover:

Pre-start checks: Physical checks and inspections to be completed prior to turning on the RAD
40 system.

Start-up procedures : Alist of system control checks to be used when starting up the RAD 40
equipment.

System monitoring, alarms and notifications : Details of general feedback, alarms and
notifications for the operator to follow when the RAD 40 equipment is in use.

Shutdown procedures : An ordered list of procedures to follow to safely shut down the RAD 40
equipment.

Post-operation checks: A list of checks and actions tdbe completed after the RAD 40 system
has been shut down.
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7.1  RAD 40pre-start checks

Always ensure that the following steps arecompleted prior to starting the RAD 40 electric
outboard. Do not progress tathe start-up procedures if any visible damage is noted; seek
assistance as required from a RAEapproved service representative.

1. Verify that all RAD 40 servicing and maintenance requirements are up to date, and that the
equipment is reported as being in good working order with no known defects.

2. Perform a visualinspection of the RAD 40 and verify that there is no obvious damage to
equipment.

3. Checkthe security of the outboard on the transom bracket, and the security of the bracket
to the transom.

4. Check that all cablesexiting the electric outboard are not kinked, chafed or damaged, and
that there are no exposed wires Check that the trunking is in good order.

5. Check the condition of all three sacrificial anodes For further information refer tothe
checking theanodes section in this manual

6. Ensure that all appropriate prestart checks and procedures pertaining to the vessel itself
have been completed, particularlyensuringthat onboard safety equipment is present and
in good working order
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7.2  RAD 40start -up procedures

GENERAL DEPTH / SPACE CONSIDERATIONS

Always conduct startup proceduresin water of an appropriate depth to accommodate the
electric outboard when it is fullytrimmed down. Ensure there is appropriate space aroun
the vessel as required.

Always ensure that the following steps arecompleted when starting the RAD 40 electric
outboard:

1. Verify that allpre-start checks have been completed in full.

2. Ensure that the throttle lever is in the neutral position.

3. Ensure that the kill cord is securely attached to your person at one end and is securely
attached to the RAD Tagt the other end. Do not attach the RAD Tado the RAD Tageader
at this point.

USE OFRAD TAG KILL CORD

Always wear theRAD Tad kill cord when operating your vessel. Failure to wear tHRAD Ta
/ kill cord may result in serious injury and/or damage to equipment.

SPARE ONBOARIRAD TAG

It is prudent to retain a spareRAD Tagonboard the vessel in case of loss/damage to th
‘UbXle:X \Uel RUU"“ 6Ut "USOWU WX &g X\ &0 I3 isabéfl ithout the
presence of theRAD Ta@nd there is no emergency bypass feature.

4, <+ ee& U:2Ue 06U} ¥utbaiterpiso@tor system and check the following:

x The RAD Tageader makes an audible confirmation sound three constant tone
beeps)

x The diffuser status light is lit white

x The diffuser RAD logo is lit white

X The throttle head trim buttons are backlit(single throttle only)

X The throttle head LED status indicator is lit gree¢single throttle only)

X The charge status LED indicator is lit white (RAD battery systems only)
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5. Attach the RAD Tago the RAD Tageader and check the following:

X The RAD Tageader makes an audible confirmation sound four increasing tone

beeps)

x “6UT jl\oxXUleiej\U+ e @pinklodlpen 2 U t "U

6. The RAD 4@utboard is now ready for operation. As good practise, it is recommended to
carry out the following checks (always ensuring that you are in an appropriate space and
depth of water, and that the vessel is secured accordingly):

c)

d)

)

h)

Check the state ofcharge of the 400Vdc system battery bank, and the 12/dc auxiliary
battery. Charge the batteries as requiredaccording to e 6U }6\\6+ \U & iX
procedures.

Test the trim function by trimming fully up then fully down using the throttle head trim
buttons.

Test the steeringusing the steering wheel visually verify that thelower leg of the
electric outboard turns correctly. Verify that steering feedback igdisplayed on the

} 6 \\ 6 #multi-function display / chart plotter. Return the steering to the central
position.

Note: after approximately three turns of the wheel from centre the steering should
come to an end stop.

Test ahead andreverse throttle at very low speed. Verify that the vessel travels
accordingly.

Test the function of the kill cord by detaching thd&RAD Tagrom the RAD Tageader.
Throttle forward and reverse and verify that the propulsion is disabled. Reattach the
RAD Tado the RAD Tageader.

Verify that all required feedback of the RAD 40 system is being populated correctly on
the multi-function display / chart plotter and that all values are within
expected/acceptable ranges.

2
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RAD 40shutdown procedures

Always ensure that the following steps areompleted when shutting down the RAD 40 electric
outboard:

1.

Ensure that the vessel has come to a complete stop, the throttle is in neutral, and the
vessel is securedin an appropriatelocation with sufficient depth of water and space.

2. Bring the steering to the central position.

3. Remove theRAD Tadrom the RAD Tageader. Verify that theRAD Tageader makes an
audible confirmation sound four decreasing tone beeps). Remove the kill cord from your
person and stow the kill cord andRAD Tagppropriately.

4. Trim the electricoutboard up so that it is fully out of the water.

5. Switch off the12 VVdc battery isolator. Verify that the electricoutboard diffuser status light
and RAD logo araunlit.

6. The RAD 40 system is now shut down. As required, charge the A0fc batteries per the

16\ o+ \Ue& iIX 2 UUX:edijXonR

CAUTION

BATTERY MANAGEMENT SYSTEM POWER DRAW

The BMS relies on @aermanent 12 VVdc supply; as such, there will still be a small draw fromr
e 06U a<U06}62U+ 62Ue 6U}O\\0+ \UU:+6XU \U \:+iediBRUUIeU
leaving the vessel turned offand not on chargefor an extended duration of time. For furthel

details refer to thebattery storagesection in this manual.

7.4
1.

2.

RAD 40post operation checks

Thoroughly rinse the RAD 40 electrioutboard and associated external equipment
(steering wheel throttle ) with a fresh water supply after every use. Ensure any salt deposits
and other dirt/debris are removed. Remove any marine growth or debris attached to the
propeller or drive leg.

Visually inspect theRAD 40, tieck for any signs of damager deformation.
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8 System monitoring

8.1 Telemetry and feedback

WARNING

OPERATOR FAMILIARITY WITH RAD 40 EQUIPMENT AND FEEDBACK
Before use of the RAD 40 equipment the operator shoukhsure they are fully familiar with

the location and meaning of all alarms, notifications and feedback that is provided by th
system andoutlined throughout this user manual.
8.1.1 RAD dashboard

RAD 40 systemnformation is displayedvia a bespokeRAD dashboardon the MFD
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Figure 35 RADdashboard
TheRADdashboard displays:

X Battery: 400V batterystate ofcharge, shown as a percentageof total capacity
X RPM: motor RPM

x SOG: speed over ground of the vessel, shown in knots

x Throttle leverposition: forward, neutral, reverse

x Power:total power of the vessel

x Steering angle, shown as a status bar and also in degrees
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The RAD dashboard is displayed by pressing t

Overallfeatures of the chart plotter are foundby pressingthe main menu button in the

top right of the screen.
. ) button.
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Figure 36 RADdashboard with sidebar

The RAD dashboard features a customisable data view (by default on the Kafand side of the
screen) that can be set up tgpermanently display certain feedback as required by the operator.

To customise the sidebar, click theE button. Display options can then be selected using
the on-screen toggle switchesfound within the various menu options Whenthese switches
are activated, their accompanying feedbackwill populate the data view, ordered top-down
according to the order in which they were added by the user

Forfull details of the various functions and operation ofa RADsupplied MFD, referto the Next
Four Q Displayseries 2user guide .

8.1.1.1 Recommendations for RAD dashboard/ sideboard settings

The RAD dashboard can be set as thiefault menu screen and can launch from stardup. To
do this, pressand hold the ( ) button until a drop-down menu appears, then press the
Launch on Start-Up option.

Trim increments. Thdevelof trimis displayed by a value from 0 to 100, with default increments
of 5. For greater accurancy of trim displaypress the menu button then navigate to
Settings / Boat Settings / Trim Resolution, and set the value to 1.

The number of totaldrive hours &i 62 26 Ucar ¥afpund in Settings / Service / Service
Info. Alternatively, the drive hours can be displayed in the sidebar by pressing tEbutton,
navigateto Engine, then turn on theEngine Hours option.
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8.1.2 RAD 40diffuser LED status lights

“oUT "U+: :U[("Ui21Ue 6UT j\6XU\leiej\U[("UiXb6Ue:e Uvdctjl 2ie
battery isolator is turned on. Attaching the(RAD Tado the RAD Tageader willenable thedrive

motor; for further details, refer to theRAD Tagection in this manual.

The diffuser status LED changes colour and pulsing pattern based upon the state of the system
per the table below:

Colour / Status Description

Blank Isolated
There is no 12 Vdc or 400 Vdc power
White, solid on Standby

12 Vdc power ison, RAD Tag is not attached, propulsion i
disabled

Enabled

12 Vdc power is on, RAD Tag is attached, propulsion is enable
throttle is in Neutral

Driving

12 Vdc power is on, RAD Tag is attached, propulsioneésnabled,
throttle is in Forward/Reverse

8.1.3 Throttle head status LED

Thetrim up andtrim down buttons are backlit when the 400/dc system is enabled.

The throttle head LED provides status as follows:

Colour Status Description

Device is notpowered

Pulsing RADBus error

Solid on Communication error

Yellow

Solid on Calibrating

Pulsing Operating normally

Solid on Communication error
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TheRAD Tageader provides audible feedback as follows:

Sound Description

Threeconstant tone beeps

Thel2Vdc battery isolator has been turned on

Fourincreasing tone beeps

TheRAD Tadhas been attached to theRAD Tageader

Fourdecreasing tone beeps

The RAD Taghas been detached from theRAD Tag

reader
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9 Care and storage

9.1 RAD 40 drive and ancillaries

9.1.1 Ambient temperature

Always operate and/or store the RAD 40 electric drive and ancillaries within the temperature
range indicated within thedefined specifications:

Description Value

Water temperature O @ to 35 (32¢r to 95dr)
Air temperature -5 to 45 (23dr to 113dr)

9.1.2 Storage
If the RAD 40 equipment is not used for an extended period:

a) Ensure that allshutdown proceduresand post operation checkshave been completed and
that the RAD 40 equipment is free from dirt, debris and salt water.

b) If the vessel is being stored in the water, ensure the RAD 40 drive is trimmed up out of the
water. The drive should be periodically checked when stored in the water. Over long
periods of time, the trim position may change due to environmental fluctuatios
(temperature etc.). The drive should be rrimmed to its end stop if any change in the
desired storage position has occurred.

c) Regularly check the RAD 40 per there-start checks.

9.1.3 Transporting by road/trailer
When transporting the RAD 40 by road/trailer:

a) Trim the RAD 40 down as far as is reasonably practicabli&aking into consideration the
trailer height andto avoid possible grounding of the drivdeg/propeller.

b) If towing long distances consider removing the propeller to prevent damage.

c) Use a motor cover or a tarpulin to protect the RAD 40from road debris, weather, dirtetc.
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9.2 Batteries

9.2.1 Ambient temperature

Always operate and/or storethe batteries within the temperature range indicated within the
defined specifications:

Description (in battery compartment) Value

Operational temperature - 10 @ to 55 (14 drto 131 dp)
Stationary temperature -20 C to 65 (4 d& to 149dr)

9.2.2 General care

Charge/discharge cycles . Each full cycle (from 100% to 0% and back) slightly degrades the
battery, frequent deep discharging and recharging accelerates wear.

Tip: Partial charges (e.g.20% to 80%) are less stressful on the battery than full cyclesAvoid
leaving the batteryabove 80% / below 20%or long periods.

Temperature extremes. Extreme hgh or low ambient temperaturescan affect battery
chemistry.

Tip: Always ensure the batteries are operated and stored within recommended temperatures.
Rate of charge. Frequent fast charging (DC fast charging) generates more heat and strebsn
using AC charging.

Tip: Use regular AC charging for normal use amiC fast charging only when necessary.

9.2.3 Storage
If the batteries are not used for an extended period

a) The400 Vdcbatteries should be maintained at a state ofcharge of approximately 50%.
Check the state ofchargeon a regular basisand top up as required

b) Check the 12 Vdc battery level on a regular basisThe battery management system relies
on apermanent 12 Vdc supply, as such,there will still be a small draw from the BM&ven
whene 0U}6\\6+ \UU:«0XU \U \:+iediR
It is recommended to power on thevessel or charge the HV battery systenat least once a
month in order to fully recharge the 12Vdc battery. Depending onyour }6\\6+ \UPQU «1é
battery supply and anyadditional loads specific to your vessel's configuration, more
frequent charging may be necessar@ UU 12U i++Ueéi\d6\aUXd6 6XUe:U..:jXU}6\\¢E
details on charging the highvoltage and lowvoltage battery systems.
c) Keepthe batteries in a cool and dry environment within the recommendedninimum and

maximum temperature range referenced above.Avoid frequent and rapid changego the
ambient temperature.

d) Protect the batteries from moisture and condensation I particular, seal any exposed
connectors to avoid moisture forming on them.
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10 Maintenance schedule

The RAD 40 system equipment has been designed and manufactured to hanetatively low
maintenance requirements at the user/operator level.

Throughout the normal course of operatiorand maintenance of the RAD 40 electric outboard,
there should be no needfor the user/operator to access the internal areas of the RAD 40
outboard (i.e. by removing the diffuser) This procedure represents a fundamental risk to the
condition of the RAD equipment; incorrect fitting of the fitting of the diffuser can compromise
the watertight integrity of the RAD 40 and lead to major internal equipment malfunction.

The distinctions between maintenance and servicing are shown below:

Maintenance : Can be conducted by the equipment owner/operator.All instructions for user
maintenance are defined within theuser manual.

Servicing: Must only be conducted by RAD Propulsion @ RADapproved dealer. Servicing
conducted by nonrRADapproved personnel will invalidate the equipment warranty.

Carrying outmaintenance considered beyond the scope of routine maintenanceas defined
within this section, may result in the RAD 40 equipment warranty being deemed void. In all
cases of actions required outside the scope of this section, please refer to RAD Propulsion.

Always ensure equipment maintenanceand servicingis conducted at the earliest opportunity.

It is recommended that a detailed log of operating hours and previous maintenance is kept by
the owner/operator. To this end, the RAD dashboard on the chart plotter may [@lapted to
display operating hours; for further details refer to theecommendations for RAD dashboard
settings section in this manual.

10.1 Maintenance periodicities

All maintenance periodicities are calculated eitherby time duration or on the amount of hours
of logged operationby the RAD 40 equipment.The periodicitiesare shown below:

x After the first 10 hours of equipment operation
X Regular use checks

x Every 100 hours of equipment operation / evemyne year (whichever is sooner)

"(>1bl“libUi>U Fi~f<
The RAD 40 system logs two forms of operational hours:

Standby/Enabled : the RAD 40 is turned on, the RADBus has power but the propeller is r
spinning (i.e. in effect the electric outboard is idle).

Driving: the RAD 40 is turned on, RADBus has power and the propeller is spinning (i.e.
electric outboard is providing propulsion).

In all cases,driving hours are used for defining the maintenance schedule intervals.
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Equipment

General

Visual checks

Anodes

Description

Check

After initial 10

hours

Everyuse

Every 100 hours /

one year

User
manual
page ref

60

External bolts and fasteners

Transom mount anode Check X 61
Replace As required 62
Skeg anode Check X 61
Replace As required 63
Propeller anode Check X 61
Replace As required 64

Electrical system

RAD 40 external cables, glands
and connectors

Check

X

Transom mountfixings Check X 65
Gearbox attachment bolts Check X 66
Pivot top caps Check X 67
Trimactuator mounting bolts Check X 68
Trim actuator pivot bushes Check X 69
Cowling fasteners Check X 70
Swing arm rear socket screws | Check X 72
Swing armfront socket screws | Check X 73

74

Battery coolant reservoir

Propulsion system

Check/top up

75

Propeller Check X 76

Remove/replace As required 77

Gearbox oil Replace X 84
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Equipment Description S 2 Q % & | User

=3 2 S 2 | manual
S E‘ o ()
2 o -g c | pageref
= o S o
2 >
< o

>

m

Steering system

Steering wheel tilt mechanism | Check X X 86
Hydraulic fluid Check/top up X 87
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Maintenance procedures

11.1 Visual checks

1.

Perform a visualinspection of the RAD 40 and verify that there is no obvious damage to
external equipment and linkages.

Check that all cables exiting the electric outboard are not kinked, chafed or damaged, and
that there are no exposed wires. Check the integrity and condition of all glands and
connectors. Note: do not remove any cables when inspecting the equipment.

Check the security of the outboard on the transom bracke&nd the security of the bracket
to the transom. For further information refer to the checking the transom mount fixings
section in this manual.

Check the condition of all three sacrificial anodes Forfurther information, refer to the
checking theanodes section in this manual.

Check the condition and security of all equipment connected via the RADBuSs: steering
wheel and steering mounting equipment; steering junction box; throttleRAD Tageader;
BMSgateway; VCU. Check tk condition of all associated cables and connectors and
ensure that all cables are attachedcorrectly. Note: do not remove any RADBus cables
when inspecting theequipment.

Check the coolant level of the 400/dc battery bank; top up as required.
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11.2 Checking the anodes

The sacrificial anodes should bevisually checked regularly to ensure that they are providing
adequate galvanic protection to the RAD 40 system equipment. There is no specific time
duration for when anodes should be changedhowever, they should be replaced when they
have corroded by more tharhalf of their original size.

The location of the anodes are shown below. The transom mount anode is accessed by
trimming the electric outboard fully up.

Figure 37 Anodelocations
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11.3 Replacing the anodes

SPINNING PROPELLER / ELECTRIC ISOLATION

Beforeworking onany of the anodes place the throttle lever in neutral remove theRAD Ta
from the RAD TageaderaUi27U \:+iedUe oMdgdstém \UPQ

DISPOSAL OF WASTE PRODUCTS

Always ensure thatreplaced anodes and fixing boltsare disposed of in accordance with local
and environmental regulations.

11.3.1 Replacing the transom mount anode

Part / consumable / tool Manufacturer / part no.

Anodekit (anode andtwo M8 x 25 mm studs) | RADPropulsion, SKU0O065

Jointing compound Duralac Green

Tool 6 mm hex key

1. Trim the electricoutboard up to its full extent in order to provide full access to the anode.
If necessary,secure theoutboard in place using appropriate means e.g. an overhead hoist.

2. Power down the vesselelectrical system and the RAD 40 systenand ensure that all
systems are isolated/tagged outaccording to local health and safety guidelines Remove
the RAD Tadgrom the RAD Tageader to ensure the propulsion system is deactivated.

3. Remove the twoM8 x 25mm hex-head mounting boltsusing a6 mm hex keyand remove
the anode. Discard the corroded anode and theld mounting bolts.

4. Affix the new anode using two neviM8 x 25mm hex-head mounting bolts that have been
treated with Duralac Greenjointing compound. Tighten using & mm hex keyto a torque
of 20 Nm.
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11.3.2 Replacing the skeg anode

Part / consumable Manufacturer / part no.
Anodekit (anode andM8 x 12mm stud) RAD Propulsion, SKU0064

Jointing compound Duralac Green

Tool 5mm hex key

1. Power down the vessel electrical system and the RAD 40 system and ensure that all
systems are isolated/tagged outaccording to local health and safety guidelines. Remove
the RAD Tadgrom the RAD Tageader to ensure the propulsion system is deactivated.

2. Remove theM8 x 12 mm mounting bolt using a5 mm hex keyand remove the anode.
Discard the depleted anode and theold mounting bolt.

Affix the new anode using a new M812 mm mounting bolt that has beentreated with Duralac
Green jointing compound Tighten using & mm hex keyto a torque of 18N m.

Note:t 6UU:\ e :2U: Ue d6UI2:76U&i2Ua6UI1$j\eodT eatinghubwitain:2 2 Ue
any one of seven mountindholes in the anode mount. Always be sure to replace the anode in
the samemounting hole used bythe previous anode.

Figure 38 Adjustable anode position locators
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11.3.3 Replacing the propeller anode

Part / consumable Manufacturer / part no.

Anode RAD Propulsion, SKU0063

e o Aty

Mounting bolt/washers 1x M8form A plain washer
1x M8external tooth washer
1x MB Nyloc nut

1. Power down the vessel electrical system and the RAD 40 system and ensure that all
systems are isolated/tagged outaccording to local health and safety guidelines. Remove
the RAD Tadgrom the RAD Tageader to ensure the propulsion system is deactivated.

2. Remove the existing mounting bolt and washer arrangemenDiscard the depleted anode
and the old mounting bolt / washers.

3. Fit the new anode onto the shaft.

4. Fitthe M8form A plain washer then the M8 external tooth washer, then secure in place
using the M8 Nyloc nut.Torque the nut to 20 Nm.
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11.4 External bolts and fasteners

THREADLOCIER/ JOINTING COMPOUNDFOR EXTERNAL BOLTS AND FASTENERS

Unless otherwise stated,e 6 U$ "US O U : jexternaXdoltsland fasteners are treated with
threadlocker or Duralac Green jointing compoundprior to installation. It is notexpected for
any externalbolts to come loose through normal operation of the RAD 40 equipmentFor

the following checks, visually check that there is a nut and bolt present and that the bolt

not obviously loose. Do not use tools to check on théightness of the bolts as this may
damage the integrity of the threadlocker / jointing compound. Please contact RAD
Propulsion immediately if you find any loose bolt®n the RAD 40 outboard

11.4.1 Checking the transom mount fixings
“oUO+0eeX eéU:jee:IXTU \U 01U esibga desgoké ndountinberdrn2 and tbur
high-tensile M12 hexhead mounting bolts, locking nuts and washers. Check with the
equipment installer for specific torque settings of the transom mount bolts.

Figure 39 Transommount fixings

Prior to checking the mounting bolts, remove the RAD Tadgrom the RAD Tageader to ensure
that the propulsion system is deactivated. Trim up the electricoutboard to gain access to the
lower mounting bolts.
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11.4.2 Checking the gearbox attachment bolts

SPINNING PROPELLER

Beforeworking on any of the anodegplace the throttle lever in neutral remove theRAD Ta
from the RAD Tageader,and \:+iedUe 06U }ddosyste.P Q

The gearbox is attached via twiM6 x 25mm cap head A4 bolts It is not necessary to remove
the propeller to access the bolts, it has been removed for claritin the image below:

Figure 40 Gearboxattachment bolts
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11.4.3 Checking the pivot top caps

There aretwo pivot top caps, one on each side of the driveheld in place with sixM6 x 25mm
socket cap screws (threescrews oneach side)as identified in the image below

Figure 41 Pivottop cap screws
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11.4.4 Checking the trim actuator mounting bolts

The trim actuator top and bottom mounting bolts are identified irfFigure 42 below. Each bolt
is secured inside the swing arm by a 1wmm nut that can onlybe accessed by removing the
cowling.

Figure 42 Trimactuator mounting bolts

RAD0348V.4 68



iRAD

PROPULSION

11.4.5 Checking the trim actuator pivot bushes

The trim actuatorpivots each have a bushinstalled, as identified in Figure 43 below. Check
the condition of the bush,ensure it is not worn andthat the bolt is seated properly.

Figure 43 Trimactuator pivot bushes
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11.4.6 Removing and reinstalling the cowling

Part / consumable / tool Manufacturer / part no.
Tools 4 mm hex key
Consumables Duralac Greenjointing compound

The cowling needs to be removed for some subsequent maintenance procedureCowling
bolts are not treated with threadlocker as they are designed to be able to be removed and
replaced. They are, however, treated with DuralacGreen jointing compound to inhibit
electrolyte decomposition of the bolt and the thread.

“oUé:e+ 2 U \UI ,067Ue:Ue 0U:psdelldist \U\e 2 UiIX1U
X Two M6x 12 mm low profile mounting bolts (identified inFigure 44 below) with two

M6 rubber Orings at the transomend (the M6 rubber Orings are located on the
underside of the cowling boltholes)

x Two fixed studs at the aftend that fit into recesses in the swing arm (se€igure 45
overleaf)

- Figure 44 RAD 40cowling mounting bolts

To remove the cowling:

1. Using a 4mm hex key, remove the two M& 12 mm low profile mounting bolts mounting
bolts and two M6 rubberO-rings from the transom-end of the cowling. Ensure thatthe O
rings do not fall into the drive housing once théolts are removed.

2. Slide thecowling away from the transomend torelease the two fixed studs at theaft-end.
Once the studs are released the cowling will lift clear.
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Toreinstall the cowling:

- Figure 45 RAD 40cowling underside

1. al2:8j}X6Ue 6Ue&:e+ 2 U 2e:UU+ie6U:2Ue 6U\e 2 UiX1aUb2\jX 2
align with the corresponding recesses in the swing arm at the afnd.

2. Apply DuralacGreenjointing compound to the threads of thetwo M6 x 12mm low profile
mounting bolts.

3. Using a4 mm hex key, secure the cowling to the swing arm usirtgro M6 x12mm mounting
bolts and two M6 rubberO-rings. Note: the M6 rubber Grings are located on the underside
of the cowling bolt holes and should begoositioned before the bolts are used to fasten the
cowling in place.
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11.4.7 Checking the swing arm rear socket screws

The four M8 220 mm swing arm rear socket screws are identifiedn Figure 46 below:

Figure 46 Swingarm rear socket screws
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11.4.8 Checking the swing arm front socket screws

The two M10 x 35mm swing arm front socket screws (and washers)are located on the
underside of thedrive and areshown in Figure 47 below:

Figure 47 Swingarm front socket screws
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11.5 Electrical system

11.5.1 Checking the RAD 40 cables, glands and connectors

Power and data cables exit the RAD 4Qdrive through eight watertight cable glands and
connectors.

Figure 48 RAD 40power anddata cabling

To checkthe cables and connectors

1. Check on the general condition of the cablesensuring they are not kinked, chafed or
damaged and that there are no exposed wires. Visually check the integrity and condition
of all glands and connectors and verifythat they are tight Note: do not pull or remove any
cables when inspecting the equipment.

2. Check the condition and security of all equipment connected via the RADBuSs: steering
wheel and steering mounting equipment; steering junction box; throttleRAD Tageader;
BMS Gateway; VCU. Check the security and condition of all associated cables and
connectors. Note: do not pull or remove any RADBus cables when inspecting the
equipment.
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11.5.2 Checking the 400V battery bank coolant

BATTERY VARIANTS

The RAD 40 electric outboards designed to be powered by a variety of 400V battery

configurations. The exact nature of tle following procedures will depend upon your ow
individual battery set up.

Standard RADsupplied 400 Vdc batteries feature a closedcircuit liquid (glycol/water mix)

cooling system. Coolant is driven by a cooling pumyith excess coolant collectingin a coolant
reservoir.

Figure 49 Exampleonly - battery pump and coolant reservoirsetup
To checkthe battery andcoolant:

1. Visually inspect the 400Vdc battery bank; check that there is no damage or coolant leaks.

2. Check that the level of coolant within the coolant reservoir is within maximum and
minimum levels. Top up the coolant as required; do not overfill.

Note: battery coolant is replaced as part of @ every 300motoring hours / every three
years service.
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11.6 Propulsion system

11.6.1 Checking / replacing the propeller

SPINNING PROPELLERELECTRIC ISOLATION

Rotating propellers can cause serious injury or death. Do not operate the RAD ditboard

out of the water with a propeller installed. Before installing or removing a propeller, plag
the throttle lever in neutral, remove the RAD Tadgrom the RAD Tageader, and isolate the
}0\\ 0+ MdEs@stem.

Part / consumable Manufacturer / part no.
Propeller 330mm x 330mm, RH, NiBrAl
Propeller removal toolkit RAD Propulsion SKU0067
Propeller (woodruff) key Parallel, DIN6885A, W6 x H6 x L60, A4 SS
Mounting nut / washer M16 hightensile Nyloc nut
M16tab washer
Tools 17 mm socket and ratchet drive

24 mm socket
4 mm hex key
6 mm hex key

Consumables Quiksilver extreme grease

11.6.1.1 Checking the propeller

1. Check thepropeller blades for damage/deformations paying particular attention to the tips
of the blades. Dess out any nicksor abrasions. A damaged propeller caradversely affect
efficiency and ride quality.

2. Clean off any marine growth or other debris.
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11.6.1.2 Removing and replacing the propeller

A bespoke propeller removal tookit is available from RAD Propulsionit comprises the removal
tool (a drilled circular plate, an M16 collar nut and a 2&m circlip) and two M8x 30 mm bolts.
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Figure 50 Propellerremovaltool kit
To remove the propeller:
1.

First remove the propeller anode andits fixing bolt/washers; for further information refer
to the replacing the propeller anode section in this manual.

Remove the24 mm propeller nut and washer.

Figure 51 Propeller nut and anode removed
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3. Locate the propeller removal tool on the prop shaftand alignthe bolt holes with the two
grooved recessesn the propeller face. Ensure that themain face ofremoval toolis moved
into position approximately 5 mm from the propellerface; see below.

Figure 52 Propellerremovaltool in place
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4. Insert the two M8 x 30 mm bolts through the drilled holes in the removal tool and screw
them into the propeller \grooved recesses. Tighten the boltsusing a 6mm hex keyuntil
they make contact with the face of the removal tool

Figure 53 Propellerremovaltool in place

5. Using a 24mm socket, turn the removal tool \collar nut anti-clockwise to release the
propeller.

Note: it can often require a good deal of pressure to be applie the collar nut, then the
UX:Ub++6XUe ++UX06+61\06U+ e UIU U:U B

6. Unscrew and remove the twdv8 x 30 mm bolts, then remove thepropeller removal tool
from the shaft. The propellewill then be able to be removed by hand.
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11.6.1.3 Installing the propeller

1. Verify the following steps have been complete to ensure that the electrioutboard is
prevented from starting:

X “0U}6\\0+ \Ub+0eéeX ei+UU:«6XU\jUU+...U N\Ua0062UU:*0X0
X The throttle lever is in neutral
X TheRAD Tadhas been removed from theRAD Tageader

2. Ensure the woodruff key slot is orientated so that it is at the top of the propeller shatft.

3. Test the woodruff key for size by attempting to place the woodruff key into the propeller
shaft slot. The key should fit snugly into the slot while still being free to move laterally and

be able to be removed by hand. See below:

Woodruff key does not fit:

Woodruff key fitcorrectly:

Figure 54 Woodruff key not fit / fit correctly
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4. Check that the woodruff key fits properly into the slot inside the propeller.

Figure 55 Woodruff key slot
5. Apply Quiksilver extreme grease to the pragler shaft and slot.

Figure 56 Propellershaft andslot greased
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6. Insert the woodruff key into the progller shaft slot, then apply more extreme grease to the
top of the key andthe shaft.

Figure 57 Woodruff key inslot with grease applied
7. Install the propeller (aligning to the woodruff key).

Figure 58 Propellerfitted into place
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8. Install the M16tab washerthen the M16 hightensile Nyloc nut and tighten using the 24nm
socket (factory torque setting is40 Nm).

Figure 59 Propellerinstalled
9. As afinal check, rotate the prop by hand to check that it can spin freely.

10. Replace the propeller anode andhe fixing bolt/washers using a 4nm hex key. For further
information refer tothe|replacing the propeller anode(section in this manual.
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11.6.2 Changing the gearbox oil

Part / consumable Manufacturer / part no.
Gear lube pump with M8 x1.25 adapter Generic
Qil MPMoil company MPMBL051020
Drip tray and spill cloths As required
Tools 4 mm hex key
WARNING

GROUND CLEARANCE
Always ensure that there is sufficient ground clearance for the electric outboard to be full
trimmed down without making contact with the floor.

11.6.2.1 Draining the gearbox oil
1. Trim the RAD 40 electrioutboard fully down.

A

Vent plug

I Drain / filler plug

Figure 60 Ventplug anddrain/filler plug locations
2. Position a drip tray directly underneath the vent and drain/filler points.

3. Using a 4mm hex key, remove tharain/filler plug then remove the vent plug Allow all of
the oil to drain out ofthe gearbox - the gearbox has a capacity oapproximately 0.7 litres
(0.18 US gallons.

4. Wipeawayanyspilled oil and dispose of any spill cloths.
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11.6.2.2 Filling the gearbox oll

Note: the following procedure assumes that the gearbox oil has already been drained.

1.
2.
3.

Ensure that theRAD 40 electric outboards fully trimmed down.
Position a drip tray directly underneath the vent and drain/filler points.

If they have not been removed alreadyemove the drain/filler plug and the vent plugising
a 4mm hex key

Insert the gear lube pump M8 x 1.25 adaptento the fill point andsecure it in place.

Figure 61 Oil filling adapter installed

Pump oil into the chamber until excess oil appears at the venfThe gearbox has a capacity
of approximately 0.7litres (0.18 US gallons) Reinstall the vent plug and tightent in place
using a 4mm hex key.

Remove thelube pump adapter, and install the drain/filler plug.

Wipe away any spilled oil and dispose of any spill cloths.
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11.7 Steering system

11.7.1 Checking the steering wheel tilt mechanism

The steering mountattaches to the consoleand should be checked after initial operation and
subsequently at regular intervalsfor vibration and general condition.

1. After the first 10 hours of use and afterwards periodicallycheck that mounting screws,
bolts and nuts are not loose

2. Check periodically that metal parts are notoxidised. Replace won and/or damaged
components.

Figure 62 Steeringwheel, steering mount andtilt mechanism lever, TFDsteering unit
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11.8 Trim system

11.8.1 Checking the trim hydraulic fluid

Part / consumable Manufacturer / part no.
Hydraulic oll Febi Bilstein 46161(green)
Pouring funnel Generic

The trim system hydraulic fluid reservoir is located inside the swing arat the transom-end of
the outboard. A screwcap is located on thetop of the reservoiras identified in the image below

Figure 63 Trimsystem hydraulic fluid reservoir
To check/fill the hydraulic fluid reservoir:
1. Trim the outboard up to approximately the midway position.

2. Unscrew the reservoir cap andvisually check thelevel of hydraulic fluid. The hydraulic
fluid reservoir should be kept approximately half full.

3. Add hydraulic fluid as requiredusing a pouring funnel to avoid spillage.

CAUTION

DO NOT OVERFILL
Take care not to overfill the hydraulic oil reservoir.

4. Replace the screw capand tighten until handtight (do not overtighten)
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12  Servicing

WARNING

SERVICINGBY RAD PROPULSION OR RAARPPROVED DEALER ONLY

Servicingof the RAD 40 electric drive and ancillary equipment musinly be conducted by
RAD Propulsion or by &ADapproveddealer.

The electric outboard is a watertight, fully sealed unit and any compromise of this watertigt
integrity may lead to serious damage being caused to internal components and electronic:
Failure to follow this caution may result in damage to the equipment andill invalidate the
equipment warranty.

12.1 Servicing schedule

The periodicities of scheduledservicingfor the RAD 40 system are shown below:
X Every300 hours of motoring / everythree years (whichever is soonest)
x Every600 hoursof motoring/ everysixyears (whichever is soonest)

Note: all service tasks indicated are in addition to those contained within[periodic |

maintenancelthat is the responsibility to be carriedout by the owner/operator

12.1.1 Every 300hours / every three years service summary

a) Propulsion system: check/replace outer seals and external shaft sals; replace gear
cassette oil.

b) Steering system: check/replace coupler seals; replace hydraulic fluid; check/replace
hoses.

c) Cooling system: replace coolant; check/replace hoses.

d) Trim system: replace hydraulic fluid; check/replace trim pivot bushes; check/replace
hoses.

e) All: replace all sealscompromised through the conduct of inspection and servicing.
f)  All: full functional test of RAD system per oginal product specifications.

g) Batteries: check coolant, replace asrequired.

12.1.2 Every 600hours / every six years service summary

a) Propulsionsystem: inspection of motor.

For ful details of RAD 40 servicing, please speak to your RAdpproved dealer.
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14  Product and warranty policy

Ué:U..U: Ue 6U+ied\eU}dX\ :2U: Ut "U,X:Uj+\ :2 \UUX:TjeeUeiXX]
on our website. Please visithttp://www.radpropulsion.com/resources |and search under
warranty information.

15 Disposal

RADequipment and devices are subject to theUKWaste Electrical and Electronic Equipment
(WEEE) Recycling Regulations 2013 (EU Directive 2012/19/EU).

Figure 64 WEEHabel

RADequipment and devices are marked with theWEEE lalel (a crossed-out wheelie-bin, see
above). This indicates that they cannot be disposed of in household waste. To ensure the-re
use of the raw materials held within your RAPropulsion product, it should be recycled in an
environmentally friendly manner. This service may be available at your local recycling centre.
RADPropulsion or yourapproved dealer are also able to provide support in finding a suitable
disposal method. Please contact us if more ifiormation is required.

For customers in countriesoutside of the UK and EUWe recommend thatRAD Propulsion
equipment and devices arenot discarded as normal household waste, butare disposed of via
separate collection in an environmentallyfriendly way. Your national laws may also prescribe
this. Please ensure appropriate disposal of the system as per the regulations which apply in
your country.
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Annex A OType 1 CCSportable AC charger

Portable AC charger (Type 1 CCSonly)

The Type 1 CC®ortable AC charger is provided for use in Nortland Central America, Korea
and Taiwan.

Control unit —»

Manual
<— disconnect
switch

Figure 65 Type 1 CCShargingcable, control unit and connector

The Type 1 CC8harger features a control unit with LCD display, control buttons, and LEDs
indicating the state of charge. See overleaf for further details of operation and feedback.

The charger connector also features a manual disconnect switch that can be pressed to
release the connector at any time during charging.
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Control unit
LCDscreen——»
Charge control buttons ———————»
Charge status LED:s >
Figure 66 Type 1 CC&hargingcable control unit
LCDscreen
The control screenprovides feedback of charging status:
Timeclock
Inpu_t current — <«—— Charge indicator
(in Amps)
Power consumed
(in kwh)
Input voltage Connector
. «— )
(in Volts) T temperature (in o)
Output current (in Amps)

Figure 67 Type 1 CC&hargingcable control unit LCDscreen
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Charge control buttons

The + and Obuttons on the control unit are used to control the following:

x Charging power ¢adjustable from 2kW to 7.2kW
x Charging amperagedadjustable from 8A, 10A, 13A, 16A, 32A

Charge status LED configurations
There are four LEDs which show status as follows:
x Power (red LED)
x Connection (green LED)
X Charging (blue LED)
x Fault (yellow LED)

The full list of charge status LED configurations are defined below:

Connection Charging Fault Remark

oo @lor Ofor Olor Oremmim

> lon @lon @ |ot O lof (O | connection, nocharging
3 lon @lon @ |Ficker @ of (O |charging

s lon @lon @ on @ |of (O |Finished charging

5 lon @lon @ ot Olon O |communication fault
6 (on @ |Ficker © |Fiicker @ |orf (O | overload protection

7 lon @ lon @ |Ficker @ |on (O | Abnormal current (scP)
g |on @ |Ficker © |Fiicker @ [on (O | Leakage protection

+ [or @or Ofor O © |oymotesecrnie
10lon @lon @lon @|lon O grrgttei‘g:eaﬂng

RAD0348V.4

98



iRAD

PROPULSION

Annex B oOType 2 CCSportable AC charger

The Type 2 CC®ortable AC charger is provided for use in Europe, South America, and other
parts of the rest of world.

Figure 68 Type 2 CCShargingcable, control unit and connector

The Type ZCScharger features a control unit with LCD display, an indicator light and a control
®jee:2U+led++06TU a,< BUUOOU:}0X+061 U :XU jXe 6XUidel +\U: U
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Real time current———»
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<«—— Control unit temperature

Real time voltage—»

Power consumed——»

<+—— Charge indicator

Charge/scheduled time —» <«—— Max working current

Charging status———»

Figure 69 LEDscreen

Field Definition

Realtime current Theinput current (in Amperes)

Realtime voltage Theinput (AC) voltageg(in Volts).

Powerconsumed The total amount of energy(in kilowatt-hours) transferred to the
battery bank since the charging session started.

Charge/scheduled The length of time that the charger has beeconnected to the vessel.

time OR
The length of time remaining until charging starts if a chargin
countdown timer has been set. Refer tehe instructions on[setting a |
chargingcountdown overleaf.

Chargng status The status of charge:
STANDBY The charging cable is attached to mains power but th
connector is not attached to the CCS inlet. The é:2eX:+ U
indicator light will be lit blue. Thechargeindicator
will flash on and off.
CONNECTING The charging cable connector is attached to the CC
inlet but it is unlocked and charging has not yet begun. The contr
j2 e \U 27 éfle: XU+ eU+ +ohdrgeindicaterU X060 2
will constantly be displayed.
CHARGING The charging cable connector is attached and locked t
the CCS inlet and the battery bank is charging. Tldargeindicator
will display as a battery charging icon.

Control unit The temperature (in ) of the connector. The control unit wil

temperature automatically shut down if it reachesa maximum temperature of
85 ¢ (185 dp).

Chargeindicator A graphical icon, as defined above igharging status.

Maxworkingcurrent | Thechargingcurrent (in Amperes).
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Indicator light definitions

The indicator light displays different colours based on the following conditions:

Colour Definition

Grey (unlit)
The charging cable is not attached to the mains power.

Blue

The charging cable is attached to the mains power but the connector is N
attached to the CCS inlet.

When the blue light is on, the LCD screen will displashargingseiej\Ui\U <* b
and the chargeindicator icon will flash.

Green

Thecharging cable is attached to the mains power and the connector is attache
to the CCS inlet.
When the green light is on, the LCD screen will displagharge status as
ibb( “I1b@ U:XU F 1@ |b@hargeiiddither écon will be constantly
displayed.

Red

There is an error.Refer tothe|AC portable chargecable fault codes|section in this
manual for further details.

a,<« U jee:2
“0U X:2eU [edU: Ue 6Ue& IX 2 Uj2 eU diejXd6\UiUxjee:2U+ied++06

Figure 70  a,, < button
Changing the max Amps output
,X0\\ 2 Ue 6U a,< Usejee:2U:2&06U+ + whaHding BurécdtgindNchperes)gfihe
charger. The charging output is available imcrements of 6 A, 8A, 10A, 13A and 16A.
Setting a charging countdown

,X06\WUI2TU :+1Ue 86U a,< U etheae:s2tbndX id bXitgl2the time into scheduled
mode. Press the AMPS button again to change the duration othe countdown, which can be
set intwo-hourly increments up toeighthours. Once the duration is set, plug in the connector
to the CCS inlet and wait for charging to begin. To terminatesaheduled countdown, power
off the control unit and then power on again.
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15.1.1 Type 2 CCScharger fault codes

The portable charge cable control unit LCD screen will display a fault code to display any error
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received. The control unit indicator light will also be lit red whethere is a fault.

LCD Display

Description

Solution

Creepage

Leakage protection

The relay automatically disconnects within

20 milliseconds, cuts off the power, and
stops charging. The charger will need to be
manually powered back on.

OverVoltage

Over-voltage
protection

Charging automatically stops if the voltage
exceeds the overvoltage threshold of 280V
(+5V). Charging automatically resumes
when the voltage returns to below (45 V).

UnderVoltage

Less voltage
protection

Charging automatically stops if the voltage
decreases below the low voltage threshold
of 80V (+5V). Charging automatically
resumes when the voltage returns to above
80V (+5V).

OverCurrent

Over-current
protection

Charging automatically stops if the real time
current is higher than 10% of the rated
output current, and will automatically
resume when it returns to less than 10%. If
the real time current increases to more than
20% of the rated output current, charging
automatically stops but the charger will
need to be manually turned off and powered
back on to resume charging.

OverTemperature

Overtemperature
protection

Charging automatically stops if the
temperature exceeds the overtemperature
threshold of 85¢C (185 dr). Charging
automatically resumes whenthe
temperature returns to below 85« (185 d).

TempBrake

NTC brake

When the temperature sensor is open
circuit, the relay will automatically cut off
and charging will stop. The car connector
gun will need to be removed and reinserted
until the gun clicks into place. If the LED
\éxXo662U\e ++UT \U+i..\U erU
has entered a fault state and will need to be
returned to RAD Propulsion for repair.
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LCD Display
TempShort

‘ Description
NTC short
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Solution

When the temperature sensor is short
circuit, the relay will automatically cut off
and charging will stop. The charger will
enter a fault state and will need to be
returned to RAD Propulsion for repair.

CPFault

CP communication

When the communication part of the
charging cable has short circuited, the relay
will automatically cut off and charging will
stop. The cable connector will need to be
removed and reinserted until the connector
clicks into place. If the LED screen still
T\U+i..\U ,>lj+e aUe 6U& IX
a fault state and will need to be returned to
RAD Propulsion for repair.

MeterFault

Meter fault

Contact RAD Propulsion for further
investigation.

GunFault

Gun fault

Contact RAD Propulsion for further
investigation.

CPDutyError

CP duty error

Contact RADPropulsion for further
investigation.
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RAD 40electric outboard

RAD 40 long (L) and RAD 40 short (Spumanual

RAD Propulsion Ltd.

Unit 2a, Universal Marina
Crableck Lane

Sarisbury Green
Southampton

SO31 7ZN
Tel: 023 8212 9530

Email: info@radpropulsion.com
Web: www.radpropulsion.com
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