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INTERNATIONAL ELECTROTECHNICAL COMMISSION
HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-86: Particular requirements for electric fishing machines
FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organlz i ization

comprising all national electrotechnical committees (IEC National Commlttees) § j Cis to
prlomote international co-operation on all questions concerning standardization tctronic
figlds. To this end and in addition to other activities, the IEC publishe . Their
prieparation is entrusted to technical committees; any IEC National Committe ct dealt
w(th may participate in this preparatory work. International, mental
organizations liaising with the IEC also participate in this preparatlon vith the
International Organization for Standardization (ISO) in accordance x eement
bg¢tween the two organizations.

2) The formal decisions or agreements of the IEC on technica iple, an
international consensus of opinion on the relevant subjects g ntation
from all interested National Committees.

3) The documents produced have the form of recommefidatjo atiogal use and are published in the
form of standards, technical specification y are accepted by the National
Committees in that sense.

4) In Jorder to promote international unification; undertake to apply IEC Interpational
Standards transparently to the maximu their national and regional standards. Any
diergence between the IEC Standard and the rresn'ng ational or regional standard shall be|clearly
indicated in the latter.

5) The IEC provides no marking proce apprgval and cannot be rendered responsible [for any
eqbipment declared to he in“sonforqity W|th opnenof its stapdards.

6) Atfention is drawn to the\possiili he~elements of this International Standard may|be the
subject of patent righ | esponsible for identifying any or all such patent righfs.
This part of Intﬁ IEC\60335 has been prepared by sub-committeg 61H:
Safety of electricg|K » nappliances, of IEC technical committee 61: Safety of

household and si i

This gecond ang replaces the first edition published in 1998. It constitlites a

technica

The text of thi 60335 is based on the following documents:

FDIS Report on voting
61H/165/FDIS 61H/170/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting

indicated in the above table.

This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of the fourth edition (2001) of that standard.

Note 1

When “Part 1” is mentioned in this standard, it refers to IEC 60335-1.

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so
convert that publication into the IEC standard: Safety requirements for electric fishing

machi

nes.

as to
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When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. When this standard states "addition", "modification" or "replacement”,

the relevant text in Part 1 is to be adapted accordingly.

NOTE 2 The following numbering system is used:

— subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

— unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including

those in a replaced clause or subclause;

— additional annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:

— requirements: in roman type
— test specifications: in italic type
— nofes: in small roman type.

Words |in bold in the text are defined in Clause 3. When a definition concerns\a
associdted noun are also in bold.

The committee has decided that the contents of this publi
2004.|At this date the publication will be

* re¢onfirmed;

e withdrawn;

* replaced by a revised edition, or

* anpended.

The fqgllowing differences et’below:

— 1: The use of electric figshing ™

9,

h purposes only (Denmark, Finland, Sweden].

ve and

d until
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its
provisions is entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the manufacturer's instructions. It also covers abnormal
situations that can be expected in practice.

This standard takes into account the requirements of IEC 60364 as far as possible so that

there [IS"compatibility with the wiring rules when the applhiance Is connecied 1o ihe supply
mainsl However, national wiring rules may differ.

If an @appliance within the scope of this standard also incorporates fUncti vered
by an i ly, as
far ag n into
accou

This { takes
prece

An ap red to
compl £d and tested, it is found to
have ese requirements.

An ap 3 btailed
in the Q \ and tested according to the infent of
the relquirements and, if suls omply

with the standard.

9,
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-86: Particular requirements for electric fishing machines

1 Scope

This gause of Partt 15 Teptaced by the fottowing-:

This dtandard deals with the safety of electric fishing machines b water
may be electrified for the purpose of catching fish or for providing bafk| living
in water.

The rated voltage of portable electric fishing machines.| 2 0 V amd the
rated |voltage of fixed electric fishing machines for perr iring is

not more than 1 000 V.

NOTE

— madins-operated electric fishing machines which inclgde\thgs€ ¢ p@d fro
sefs;

- ba
NOTE
- for
- in

auf
NOTE

- e

€

- ele
2 N
This ¢
Additi

IEC §
(sodiu

Examples of electric fishing machines coming within tiie scopexof. thissstandard are:

tery-operated electric fishing machines.
02 Attention is drawn to the fact that

appliances intended to be used on board ps~Qr boats; a
many countries, additiona i 's aifie b
horities responsible for § ¢ i K “te/nationa

ctric fence energize

ctric animal

IEC 6

portable or stationary ggnerator

shi dditignal requirements may be necessary;

he national health authorities, the mpational
| water supply authorities and similar authorities.

, |cyclic

Particular reqwrements for isolating transformers for general use

3 Definitions

This clause of Part 1 is applicable except as follows.
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3.1.9

Replacement:

normal operation
operation of the appliance under the following conditions.

The electric fishing machine is operated as in normal use when connected to the supply
with an adjustable non-inductive resistor connected between its output terminals. The resistor
is adjusted so as to give an output current just sufficient not to cause any protective device
to operate

3.6.3

NOTE
compa

3.6.4

live part

condu

3.101
electrn

applia
taking
electr

NOTE
NOTE }

3.102

maing-operated electric fi
ic fishing maching_desighed s i gction to a supply other than a HQattery
at a voltage grg 3 voltage. It may also be supplied from a

electrn

supply
gener

3.103
electrn
that p
catchi
electrn

NOTE

3.104
outpu

Addition:

ment that become accessible when batteries are replaced, even with the aid of a t

Replacement:

ctive part that may cause an electric shock

ic fishing machine

nce, comprising electrodes and an energizer, used for the ¢

art of an elgctrie i jne that transfers the electric power into the wate
ng electrode Is 2 ¢ used by the fisherman, the return electrode

t circuit

inten

all coqductive parts

ed to’be connected galvanically to the electrode terminals

battery

bntrol,

, killing of any species of fish or invertebrate liying in or the production of

fer.

r. The
s the

or components within an electric fishing machine that are connedted or

3.105
outpu
voltag

3.106

t voltage
e between the electrodes

output current
current in the output circuit that the electric fishing machine is designed to supply

3.107
impul

se

that part of the pulsed voltage output that exceeds 12 V
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3.108
pulse
voltag

3.109
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d voltage
e impulse of any form and any duration

battery-operated electric fishing machine
electric fishing machine deriving its energy solely from non-rechargeable bat
rechargeable batteries or other sources of energy, with a voltage meeting the requirements

for sa

4 G

fety extra-low voltage

eneral requirement

teries,

This dlause of Part 1 is applicable.

5 G

This dlause of Part 1 is applicable except as follows.

5.8.1

For K
conneg
applied.

5.101
catch
return

5.102

6 C

This glause of Part
6.1 [Replacements

Electric

shall
fishin

feneral conditions for the tests

Addition:

electrode.

Electric fishing

assificati<>

Accegsories) ‘intended to be supplied with portable electric fishing machines sh

class

Comp

r the
rity is

to the
to the

wiring
ectric

all be

liance is checked by inspection and by the relevant tests.

6.2 Addition:

Electric fishing machines intended for permanent connection to fixed wiring shall be at least

IPX4.

Other electric fishing machines shall be at least IPX5.

7 Marking and instructions

This clause of Part 1 is applicable except as follows.
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7.1 Addition:

Electric fishing machines shall be marked with

— the words "Pulsed voltage machine", "Direct current machine", "Alternating current
machine" as appropriate;

— the output current;

— the output voltage;

Batte
follow

W

7.6 4

7.8 4

ry-operated electric fishing machines shall be marked
ng:

ARNING: Do not connect to mains-operated equipme

\ddition:

For battery-operated e N g machines, the supply terminals for connection

batter|
by the

7.12

The
emph

. 5036
hot be

bf the

of the
y, and
nt.

nstructions battery-operated electric fishing machines shall, in part

cular,

hsise-the warning marked on the appliance that states the substance of the foIIowirrg:

WARNING: Do not connect to mains-operated equipment.

The instructions shall give details of the construction of the net that can be used with the

applia

— be
— be
- no

nce, in particular they shall indicate that net handles shall

constructed of non-conductive material,
of sufficient length to avoid hand contact with the water,
t be wrapped or covered metallic handles,

— not have a metallic weighting chain extending beyond the bottom edge of the net proper.

If symbol 5017 of IEC 60417, symbol 5036 of IEC 60417 or symbol 1641 of ISO 7000 are
marked on the appliance its meaning shall be explained


https://iecnorm.com/api/?name=351939cf5d92a2ad65a74bddf77b7119

-10 - 60335-2-86 0 IEC:2002(E)

7.12.1 Addition:

For electric fishing machines supplied by an isolating transformer, the instructions shall
include details concerning the fixing and location of the transformer to prevent it from falling
into the water and from being otherwise impaired by water.

7.15 Addition:

Markings required by the addition to 7.1 shall have a height not less than:

— 5 mm for headlines;

— 3 mm for other lettering.

Symbepl 5017 of IEC 60417, symbol 5036 of IEC 60417 and symbol 4641 o ON700Q shall
have a height of at least 25 mm.

8 Protection against access to live parts

This dlause of Part 1 is applicable except as follows.

8.1.4 | Addition:
The means for the connection of the €

8.101| For battery-operated electric , the parts in a battery compaftment
that become accessible when batteries ar , even with the aid of a tool| shall
not bg live.

Compliance is checke( ] he test specified for determining if a paft is a
live ppart.

9 Starting of mga{

This dlause of

10 Pow

This dlause of\Pa S applicable except as follows.

10.101-{Fhe measured output voltage shall not deviate from the output voltage marked on
the machime by moretham 0%

Compliance is checked by measurement, the electric fishing machine being operated under
conditions of normal operation and supplied at rated voltage.

11 Heating
This clause of Part 1 is applicable except as follows.
11.5 Replacement:

Electric fishing machines are operated under normal operation, supplied as follows:
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— mains-operated electric fishing machines, are supplied with the most unfavourable
supply voltage between 0,85 and 1,1 times rated voltage,

— battery-operated electric fishing machines, are supplied with the most unfavourable
supply voltage between

- 0,55 and 1,1 times rated voltage, if the electric fishing machine can be used with
non-rechargeable batteries;

- 0,75 and 1,1 times rated voltage, if the electric fishing machine is designed for use
with rechargeable batteries only.

The values specified in Table 101 for the internal resistance per cell of the battery shall be
taken into account

Table 101 — Battery source impedance

Interna{ re s nce e»\>
Supply to the terminals for the connection

[

of the battery Non-recharge \R{[c’?geabh
batte /fes\ tteries

1,1 times rated voltage 0 \ \) 0,0012
1,0 times rated voltage 0,10 > 0,0015
0,75 times rated voltage 0, 75 0,0060

0,55 times rated voltage

NOTH For determining the internal resistance\of a battery, t w connected in parallel are cojnsidered
to be pne cell.

11.7 |Replacement:

The electric fishing

12 Voi

13 L
This d
13.1

Instedd of_all electric fishing machines being subjected to the tests of 13.2 and 133, the
followfnglapplies.

Compliance is checked by the tests of 13.2 and 13.3 for mains-operated electric fishing
machines.

13.2 Modification:
The following leakage current value is applicable:

— for class Il electric fishing machines 0,1 mA per 100 V of output voltage with
a maximum of 0,7 mA.
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14 T

This ¢
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ransient overvoltages

lause of Part 1 is applicable.

15 Moisture resistance

This ¢

16 L

lause of Part 1 is applicable.

eakage current and electric strength

This d
16.1

Comp

- 16
- 16

16.10
for 10
outpu

The if
voltag
transf|
the sd
canng

No bri

16.10
meas

The v

values$

17 @

This d

lause of Part 1 is applicable except as follows.

Modification:

iance is checked by the tests of

.2, 16.3 and 16.102 for mains-operated electric fis

are connected between the pg
forms part of an integrated circd

verloadprotection of transformers and associated circuits

yected
at the

a d.c.
ctors,
les of
it and

S are

m the

latse of Part 1 is applicable.

18 E

This ¢

ndurance

lause of Part 1 is not applicable.

19 Abnormal operation

This ¢

lause of Part 1 is applicable.
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20 Stability and mechanical hazards

This clause of Part 1 is applicable.

21 Mechanical strength

This clause of Part 1 is applicable.

22 Canstruction

This dlause of Part 1 is applicable except as follows.

22.101 Under the conditions for normal operation, with the
supplied at rated voltage, the output characteristics shall n

Table|102.
Table 102 — Output chW'

pachine
iyen in

Gharacteristics Pulsed voltage machine Direct cOrrgnt m hh\/ Alternating currgnt
(peak value) machine
\ V(\ \

Value|of output voltage \D_)
stationary machine 150

50

portable machine

400
400

Compliance is checkeq

22.102 Where%n

— a lilt switch shall/be
paist 45° from

— the tilt switch wus
opT;a

- atiwo
of the.oufp \\f

tipped

it has

poles

NOTE | This requirementdoes’not preclude the disconnection being on the input side of a transformer sypplying

the output circuit.

Compliance’is checked by inspection and test.

22.103 Battery-operated electric fishing machines shall be so designed that they are
incapable of operation when the battery is charged through a battery charger connected to the

supply mains.

Compliance is checked by inspection and test.

22.104 In mains-operated electric fishing machines, other than those supplied from a
portable generator set, the output circuit shall be isolated from the mains supply by an
incorporated isolating transformer or an isolating transformer for specific use complying with

IEC 61558-2-4.
Isolating transformers for specific use shall have a protection index of IPX7.

Compliance is checked by inspection and, if necessary, by the relevant tests.


https://iecnorm.com/api/?name=351939cf5d92a2ad65a74bddf77b7119

-14 - 60335-2-86 0 IEC:2002(E)

22.105 For mains-operated electric fishing machines, transformers in the output circuit
shall be placed in a separate compartment. This compartment shall not contain any part that
is or can come in contact with the supply mains, with the exception of the input winding of the
transformer. The compartment shall be filled with sealing compound, unless clearances and
creepage distances within the compartment cannot be reduced below the values specified in
Clause 29.

Compliance is checked by inspection and by the tests of the other clauses of this standard.

22.106 In class Il electric fishing machines, with a metal-encased energizer, the output
terminals shall be placed so that external conductors connected to these terminals are not

likely focomeimtocontactwithrtheenctosure:

Compliance is checked by inspection.

22.10Y The enclosure of portable electric fishing machines intend ing fish shall
be nop-metallic.

Compliance is checked by inspection.

22.108 Those parts of the electrodes that are held by grmal use, shall|be of

electrical insulating material.
Compliance is checked by inspection.

22.109 Electric fishing machines shall be so ©

— it ils possible to actyate switck , after
the appliance hasl t p ng or

removing any~enciQ ter or
uniintended “@ S

Compliance is chegke

22.110 Thep ble or
visuallalarm §

Compfian

22.111 Nenet of any kind shall be attached to any electrode.

Com anca jc chaclkad by incenaction
pliahco—is-chosked by-inspeostion-

22.112 All catching electrodes manipulated by hand shall be fitted with a biased-off switch
that must be held in the on position and that when in the off position, removes all voltage
exceeding 12 V from the electrode.

The switch operating lever shall be arranged in such a way that it cannot be held in an on
position by the hand or any part of the hand being wrapped around the switch lever and the
electrode handle together.
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Accessible parts of the biased-off switch shall be of electrical insulating material.

Compliance is checked by inspection and test.

NOTE The above requirement does not preclude a switch with a push-button actuator mounted on top of the

electrode handle that is intended to be held in the on position by the thumb.

22.113 Apart from electrical connections, axles and small fastening devices, the cable reels
connected to the output circuit shall be made from non-hygroscopic insulating material.

Compliance is checked by inspection and test.

22.114 Electric fishing machines with electrodes enclosed in a coritaine

and-th

intended for killing fish shall incorporate an interlock that de-energizes“the electrtodes

the cgntainer lid is opened.

The interlock shall be constructed so that unexpected operatio
unless$ the lid is in the closed position.

NOTE | Interlocks that can be released by means of the test probe B of Ik 03% ot meet this

The killing container and its outlet pipes shall be of

Compliance is checked by inspection ar

23 Internal wiring

This dlause of Part 1 is ap

24 Components

lause of P@

This d

Maing-opérated electric fishing machines other than those intended to be
connqcted to fixed wiring shall be provided with a supply cord fitted with a plug.

perma

at are
when

likely,

ent.

nently

Compliance is checked by inspection.

25.5 Addition:

The flexible leads or flexible cord used to connect the battery in a battery-operated electric

fishing machine shall be assembled with the appliance by a type X attachment.
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Replacement:

Supply cords other than the flexible leads or cord connecting an external battery or battery
box to an electric fishing machine shall not be lighter than

— ordinary polyvinyl chloride sheathed cord (code designation 60227 |IEC 53),

— ordinary polychloroprene sheathed cord (code designation 60245 IEC 57).

The ordinary polychloroprene sheathed cord shall be used where, for climatic reasons, the
ordinary polyvinyl chloride sheathed cord is not suitable.

Compliance is checked by inspection.

25.8 |Addition:

The conductors in flexible leads or flexible cord used to conpe ttery-
operated electric fishing machine shall have a nominal cross 5 than
0,75 mm?2.

25.20( Addition

The requirement is not applicable to th attery
or battery box to an electric fishing

25.23( Addition:

For battery-operated eleg battery is placed in a separatg box,
the flexible leads or cord e appliance are considered to pe an
interdonnection cord

25.10{ Batter machines shall have suitable means for
connection of thehat

Electric fishing gorate internal batteries shall be provided with ternpinals,
flexible leads thelike, suitable for connection to the type of battery, |f any,
markgd i :

Battery-operates estric/fishing machines that are intended to be supplied from separate
batterjes shallkbe pravided with terminals or flexible leads or a flexible cord that may, for
connglction fo.thewbattery terminals, be fitted with alligator clips, clamps or other devices

suitablle far use with the type of battery, if any, marked on the appliance.

Comp

liance is checked by inspection.

26 Terminals for external conductors

This clause of Part 1 is applicable except as follows.

26.5

Addition:

Terminal devices in an electric fishing machine for the connection with type X attachment
of the flexible leads or cord to an external battery or battery box shall be so located or

shield

ed that there is no risk of accidental connection between supply terminals.
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26.101 Electric fishing machines shall have suitable means for the connection of the
electrodes. If terminals are provided for the connection of the electrodes, they shall comply

with the requirements of 26.102 to 26.106.

Compliance is checked by inspection and by the relevant tests.

26.102 Output terminals shall be so designed or located that it is not possible to connect
conductors for the output circuit by means of a plug that is designed for connection to a

socket-outlet for mains supply.

Compliance is checked by inspection and by manual test.

26.108 Output terminals shall, unless the enclosure is of insulating m
suitable insulators and shall be fixed so that they will not work
conductors are connected or disconnected.

Compliance is checked by inspection and by manual test.

26.104 Output terminals shall be suitable for the connec 3 prs up to

diameter without the use of cable lugs.
Compfiance is checked by inspection and by may

26.105
other pomponent.

Compliance is checked by j

uit shall not serve to f

26.106 Output terming Pe s¢ sighed that they clamp the conductor between
surfades with adequate S 8 out damage to the conductor.

Compliance is c@ ion awd by measurement, after fastening and 1003
10 tinles a conducfd : ssgctional area, the torque being equal to two-th

the tolque specifi

NOTE | Conductors ace onsidered to be damaged if they show deep or sharp indentations.

ed on
ternal

iX any

metal

bening
rds of

The condu isthen rexinserted and the terminal screw tightened with a torque equal to

two-tHird

The cpnductor is
for 1 min,'in'the direction of the axis of the conductor.

hen’ subjected to a pull of 40 N + 1 N, the pull being applied without

jerks,

During the test, the conductor shall not move noticeably in the terminal.

27 Provision for earthing

This clause of Part 1 is applicable.
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28 S

This ¢
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crews and connections

lause of Part 1 is applicable.

29 Clearances, creepage distances and solid insulation

This ¢

lause of Part 1 is applicable.

30 Resistance to heat, and fire

This d

30.2.2

31 R
This G
Repla

The €
proteq

Comp

lause of Part 1 is applicable except as follows.

Not applicable.

esistance to rusting

lause of Part 1 is applicable except as follows.

cement:

nclosures of metal-encased clas
ted against corrosion.

Befor:

has the form of a cone

+ 0,02 mm. The p/n is
scrat lhes are m
20 mm/s. Five s

with t
from t

32 R

This d

iance is checked by the salt mis tesC 006842-52; severity (4) is applicable

the test, coatings eans,of’a hardened steel pin, the end of

uately

which

,25 mm

. The
about

liance
sened
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