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A Study on the Certification Criteria fot Personal Watercraft Using Electric

Power Propulsion
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Abstract : This study developed an electric power propulsion personal watercraft by combining a battery and an electric system from the domestic
automobile industry with water motorcycle from marine leisure industry in a convergence of technology. It also developed a safety inspection plan
and type approval standard for personal watercrafi that use electric power propulsion. For the registration and production of the electric power
PWC (Personal Watercraft), a safety inspection standard (drafi) and type approval standard (draft) have been established. PWC that use this electric
power propulsion certification standard have been divided into two categories according to the use of gasoline engines as related to the ship's
electrical system. The contents of these safety inspections standards is divided into 7 categories, and their purpose is to confirm the facilities used
for the safe operation of PWC. Type approval is divided into 7 categories and is intended to ensure the safe production of PWC. This is basic data
can be used to establish criteria for safety inspection and type approval of electric power propulsion vessels and to guide the production of the

environmentally friendly PWC in Korea.

Key Words : Certification criteria, Electric power propulsion, Type approval, Safety inspection, Electric PWC (Personal Watercrafi), Convergence
technology
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Fig. 1. Registration status of Fishing boat, General ship, Power

driven leisure vessel.
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Table 1. Related standard to create a standard for structure

Related Standard

Safety inspection standard for water leisure apparatus

Rules of Water-related Leisure Activities Safety

KS V ISO 13590-Personal watercraft-Construction
and system installation

RCD 2013/53/EU \

Small ship inspection rules - Japan
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Table 2. Related standard to create a standard for electric system

Related Standard

ISO/FDIS 16315, Small craft-Electric propulsion system

RCD 2013/53/EU

Small ship inspection rules - Japan

ABYC TE-30, Electric propulsion system

Storage battery Fishing boat Facility standard

Standards for automobiles and auto parts-Electric vehicles

GL/DNV Rules-Tentative Rules for Battery power(2012)
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Table 3. Sector table of Related standards of Electric propulsion
Controls. .
L . . | Grounding/ Battery
Section monitoring, | Labelling | Electromagnetic carthing Battery  Safety over current | monitoring | Electrical
General | system alerts and compatibility switches and | isolation of . .
Standard . . system . . protection and Installation
and trips warnings (EMC) . disconnector | batteries installati
alarms protection nstallation
Chap 12.
ISODSIS ]116315 Chap 5 Chap 6. Chap 7. Chap 8. Chap 9. | Chap 10. | () Bagery Chap 13
(Small Chap 4. | . " | Labelling | Electromagnetic | Grounding/ | Battery Safety : then 1o
craft-Electric Display and P . . . . Over-current | monitoring | Electrical
. General " N and compatibility Earthing | Switches and| isolation of . .
propulsion notification Warni (EMC) Syst di " batteri protection and Installation
system) arning ystem sconnector atteries installation
Safety .
ABYC TE'?’O Fault Fault DiBattery o isolation of Over - Ir})zsltal?itlo?,
(Blectric General autt General General monitoring, | sconneet, current vereurre - ~ectrica
propulsion Monitoring Groundi Disconnection duci protection wiring and
system) rounding equipment prs(())ulrlz::slg connection
Standards for : : . : : :
. High power | High power | High power High power High power Driven
automobiles and 1 . ] . ] . ] . ] .
auto parts electronic | electronic | electronic - electronic - electronic - storage -
Flectric vehicles| ~device device device device device battery
Storage battery| Chap 3. Chap 3. Chap 3. Chap 2. Chap 3. Chap 2. Chap 2.
Fishing boat | Control of | Control of ) ) ) Control of | Installed | Control of | Installed Installed
Facility battery battery battery battery battery battery battery
standard facility facility facility facility facility facility facility
Sec.7
GU,DNV Sec 1.~3, Control, Sec.4 Sec.6 Sec.8
(Tefg;a%;';emles Sec.5 Monitoring Battt;, Electrical Installe.ltion
power)ry Fire Safety | and Safety Y Systems
System
71428 7)ol 7 ARl #3108 A7l o
oA 2 U HEZE e wet #2308 A7
A B WY HAL s Y B mAF Fu] A2
W AU/ ETE el FHE Sl A AF #9
A4S GH5A 7N 2GS G o] Azwe] 9y
EE ®ol7l ddl FRALLEHIE ddelA @kl
Fig 491 2ol MMEEA /1% A& o] §3le] 22Eo
Wgtel] mhE 3% Aol® AR, 3F kSR Ju, A4 AR
(Roll/PitchyE Fig. 59} o] FE3&qlar o] & o]&3sto] =4
S Ento]Y] A F9, o] &3k Fob, FAe Eno] 9 Fig. 4. Ship's data recorder of dynamic characteristics

o] A7) Alz=gle] b S AFELY] f1E AlEH o] 7]
x= Jyges AHgEn
o] = 93] Fig 67 7L F|FEARALGH] w]x] AFS
A9 Fig 79 2e APAde Sk o sl Fed ZAL
A2 o] gdte] 38 HAF7E FFEHld HXA)
Ey

A A5 719 RPM(Revolution per minute), & = (Torque),
st s

H

_70_

| W) TR T Cree " |
5’ u il ¥ o
, P AN L [
3 f " y (sl i)

* s E] = 0 ¥ C C s

e

Fig. 5. Analysis of PWC's running test.
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Fig. 7. Installed Marine environment simulator.
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Table 4. Safety inspection standard for PWC Using Electric

Power Propulsion

Items Content

Manufacturer's name, maximum load,

Builder's plate number of persons

Visual inspection Compared with the specification

- Confirmation to have buoyancy to
remain afloat in the inverted position
- Towing lines over 10 meters

Stability & moorings
arrangement

Life-saving apparatus | Number of life jacket (with whistle)

Confirmation of facility arrangement in
accordance with Article 18 of Water
leisure Safety enforcement regulation

Sailing apparatus at
night

- Confirmation of general details

- Confirmation of operating mode &
failure display function

- Confirmation of installed condition &
spec of battery

- Confirmation of operating mode &
failure display function of battery

- Confirmation of emergency equipment

- Confirmation of charging equipment

- Confirmation cert' for safety &
durability of propulsion motor

Electric system

Sea trial Test of start, stop & emergency button
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Table 5. Type approval standard PWC Using Electric Power

Propulsion

Items Content

Character size, Marking/Symbol size,

Builder's plat
uilder's plate nameplate contents

Compared with the specification.

- Drop Test
- Dynamic stability Test

Visual inspection

Strength and
Effectiveness Test

- Buoyant material Test

Material Test .
crial tes - Water resistant Test

- Steering system Test
(Axial Rigidity, Tangential strength,
Fatigue strength, Shock)

Operation Test

- Confirmation the general contents
installation

- Confirmation waterproof level of storage
battery and fire retardant related safety

- Certification for electric propulsion
motor safety and durability.

Electric system
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