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Summary of testing:

The sample meets the lP 5l protection req

- Classification of installation and use- urassrTrcauon oT Inslailauon ano use :

- Supply Connection :

- test case does not apply to the test object................. :

- test object does meet the requirement....................... :

- test object does not meet thg requirement................. :

18.06.201

19.06.201

Generalremarks:

The test results presented in this report relate only to
This report shall not be reproduced, except in full,

"(see Enclosure #)" refers to additional information
"(see appended table)" refers to a table appended to

Throughout this report a comma (point) is used as the

object
Ithe w

report.

approval of the lssuing testing laboratory.

General product information

Descriptions

This report is the translation bf the the test report with
results in this report based on the results in the
conducted."

date and 338215 reoort number and the
question. New test has not been
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DEGREES OF PROTECTION AGAINST
AND AGAINST SOLID FOREIGN
CHARACTERISTIC NUM ERAL

ESS TO HMARDOUS PARTS
INDICATED BY THE FIRST

The designation with a first characteristic
numeral implies that conditions stated in
5.1and 5.2 are met.
The first characteristic numeral indicates tha

the enclosure provides protection of persons
against access to ilazardous parts by
preventing or limiting the ingress of a part
of the human body or an object held by a

and simultaneously the enclosure provides
protection of equipment against the ingress

An enclosure shall only be designated with a
stated degree of priotection indicated by the
first characteristic rnumeral if it also complies
with all lower deqrees of

However, the tests establishing compliance
with any one of the lower degrees of
protection need not necessarily be carried
provided that these tests would obviously be
met if applied

Protection againSt access to hazardous

Tab. I gives brief descriptions and definitions
for the degrees of protection against access

Degrees of protection listed in table I shall
be specified only by the first characteristic
numeral and not by reference to the brief

To comply with the conditions of the first
characteristic numeral, adequate clearance
shall be kept between the access probe and
hazardous parts

The tests are specified in Clause 12.

Degrees of proteation against access to
hazardous parts indicated by the first
characteristic numeral

<*9..-'sSrr;

TRF No: lECEN60529A
LAB-D-FR-3 6 I 22.O7 .201 9-5



TSE DENEY YE KALiBRASYON MERKEZi BASKANLIGI EILEKTROTE KNiKABORATUVARI
HEADSHIP OF TSE TEST ANd CALIBRATION CENTiR ELECTROTTCHNICAL LIIBORATORY

Requirement - Test

ln the case of the first characteristic numerals 3. 4. 5
6,protection agarnst access to hazardous parts ls
satisfied if adequate clearance is kept. The adequate
clearance should be specified by the relevant product
committee in accordance with 12.3.

(EN 60$29/A1)

Due to the simultaneous requirement specified in Tabte
the definition "shall not penetrate" is given in Table t.

(EN 601129/A1)

Protection against solid foreign objects

Tab. ll gives brief descriptions and the
definitions for the degrees of protection
against the penetration of solid foreign obj

Degrees of protection listed in Tab ll shall
only be specified by the first characteristic
numeral and not by reference to the brief

The protection agaipst the ingress of solid
foreign objects implies that the object probes
up to numeral2in liab. ll shall not fully
penetrate the enclosure. This means that the
full diameter of the sphere shall not pass

an opening in the enclosure.
Object probes for numerals 3 and 4 shall not

Dust-protected enclosures to numeral 5 allow
a limited quantity of dust to penetrate under
certain conditions.
Dust-tight enclosures to numeral 6 do not

Note Enclosures asslgned a first
numeral of 1 to 4
generally exclude both regularly and
irreg u I a rl y sh a ped s2l id
foreign objects provided that three mutually
perpendicular
dimensions of the object exceed the
appropriate figure in
column 3 of Tab. ll.
The tests are specified in Clause 13.

Degrees of protection against solid
objects indicated by the first characteristic
numeral

i;

irl\ rl
1,{ .:

J.* r v:lt
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DEGREES OF PROTECTION AGAINST
BY THE SECOND CHARACTERISTIC N
The second charadteristic numeral indicates
the degree of protection provided by
enclosures with resoect to harmful effects r

the eouioment due to the inoress of water.
The tests for the second characteristic
numeral are carried out with fresh water.
actual protection may not be satisfactory if
cleaning operations with high pressure
solvents are used.
Tab. lll gives brief descriptions and defini
of the protection for the degrees

the second characteristic numeral.
Degrees of protection listed in Tab. lll shall
be specified only by the second characteristi
numeral and not by reference to the brief

Up to and including second characteristic
numeral 6, the designation implies complia
also with the requirements for all lower
characteristic numerals.
However, the tests establishing
compliance with any one of the lower
of protection need not necessarily be
carried out orovided that these tests
would be nret if a
An enclosure designated with second
characteristic numeral 7 or 8 only is
considered unsuitable for exposure to water
jets (designated by second characteristic
numeral 5 or 6) and need not comply with
reouirements for numeral 5 or 6 unless it is
dual coded .

Enclosures for "versatile" application shall
meet requirements for exposure to both

and temoorarv or continuous immersion.

.,uv t:l: ,3,;-.

4."6t?t,;k

Enclosures for "reStricted" application are
considered suitable only for temporary or
continuous immerdion and unsuitable

TRF No: lECEN605294
LAB-D-FR-3 6 I 22.O7 .20 1 9-5
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Degrees of protedtion against water
indicated by the second characteristic
numeral

Second cl, a racteri sti c
numeral

DEGREES OF PROTECTION AGAINST
INDICATED BY THE ADDITIONAL
The additional letter indicates the degree of
protection of persons against access to

Additional letters are only used:

if the actual protection against access to
hazardous parts is higher than that indicated

the first characteristic numeral:

or if only the protedtion against access to
hazardous parts is indicated, the first
characteristic numeral being then replaced
anX
For example, such higher protection may be
provided by barriers, suitable shape of

inos or distanoes inside the enclosure.
Tab. lV gives access probes considered by
convention as representative of parts of the
human body or objects held by a person and
the definitions for tlle degrees of protection
against access to hazardous parts, indicated

An enclosure shall only be designated with a
stated degree of protection indicated by the
additional letter if the enclosure also
with all lower deqrees of orotecti

TRF No: lECEN60529A
LAB-D-FR-3 6 I 22.O7 .201 9-5

20



TSE DENEY VC KALiBRASYON MERKEZi BASKANLIGI -

HEADSHIP OF TSE TEST ANd CALIBRATION CENTbR ELECTRO
EKTROTEKNiKABORATUVARI
HNICAL LABORATORY

However, the tests establishing compliance
with any one of the lower degrees of
protection need not necessarily be carried
provided that these tests obviously would be

The tests are speciified in Clause 15.

See Annex A for examples of the lp Coding.

Degrees of protection against access to
hazardous parts indicated by the add
letter

In the relevant product standard,
supplementary inforimation may be indicated
by a supplementary letter following the
characteristic numeral or the additional letter.
Such exceptionalcases shall conform with
requirements of this basic safety standard
the product standard shall state clearly the
additional procedure to be carried out during
tests for such a classification.
The letters listed below have already been
designated and havg the significance as
stated:

Tested for harmful effects due to the
rngress of water when the movable parts
the equipment (e.g the rotor of a ro,tating
machine) are in motion
Tested for harmful effects due to the
ingress of water when the movable paris
the equipment (e.9. the rotor of a rotating

for use under specified weather
conditions and provided with additional

TRF No: lECEN605294
LAB-D-FR-3 6 | 22.O7 .201 I -5
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Reouirement - Test

The absence of thg letters S and M implies
that the degree of protection does not
on whether parts of the equipment are in
motion or not.

This may necessitate tests being done
both conditions.

However, the test establishing compliance
with one of these cpnditions is generally
sufficient, provided that the test in the other
condition obviously would be met if applied

EXAMPLES OF DESIGNATIONS WITH

The requirements for marking shall be
in the relevant oroduct standard.

Where appropriate; such a standard should
also specify the method of marking which is
be used when:

one part of an enclosure has a different
degree of protection to that of another part
the same enclosure

the mounting position has an influence on
degree of protection

the maximum immersion deoth and time are
indicated

GENERAL REQIJIREMENTS FOR TES

Unless otheruyise specified in the relevant
product standard, the tests should be carried
out under the standard atmospheric
described in IEC 68-1.

The recommended atmospheric conditions
during the tests are as follows

Temperature range: 15 to 35 'C
Relative humidity: 25 to 7 5%
Air pressure: 86 to 106 kPa

(860 to 1060 mbar)

The tests specified in this standard are type
tests.

TRF No: lECEN605294
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rEc/EN 60529

Clause lRequirement-Test Result Verdict

Unless otheruvise specified in a relevant
product standard, the test samples for each
test shall be in a clean and new condition, wi'
all parts in place and mounted in the manner
stated by the manufacturer.

P

lf it is impracticable to test the complete
equipment, representative parts or smaller
equipment having the same full-scale design
details shall be tested

The relevant product standard shall specify
details such as:
the number of samples to be tested;

the conditions for mounting, assembling and
positioning of the samples, for example by th
use of an artificial surface (ceiling, floor or
wall);

e

the pre-conditioning, if any, which is to be
used:
whether to be tested energized or not;

whether to be tested with its parts in motion
or not.
In the absence of such specification, the
manufacturer's instructions shall applv.

11.3 Application of test requirements and inter oretation of test results

The application of the general requirements
for tests and the acceptance conditions for
equipment containing drain-holes or ventilatir
openings is the responsibility of the relevant
Technical Committee.

)n

In the absence of such specification the
requirement of this standard shall aoolv

The interpretation of test results is the
responsibility of the relevant Technical
Committee. In the absence of a soecification
the acceptance of a specification the
acceotance conditions of this standard shall r

least applv
rt

11.4 Gombination of test conditions for the firr t charact ristic numeral

Designation with a first characteristic numer.
implies that all test conditions are met for thir
numeral:
Tab. V-5

Test conditions for degrees of protection
indicated by the first characteristic
numeral
First
characteristic
numeral

Test for pr, tection against

access to hazardous parts solid foreign objects

TRF No: |ECEN6O529A 1

LAB-D-FR-3 6 I 22.O7 .201 9-5
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tEc/EN 60529

Clause Requirement - Test Result Verdict
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0 No test required No test required

1 The sphere of 50 mm O shall not fully
be kept

penetrate and adequate clearance shall

2 The jointed test finger may penetrate
up to its 80 mm length, but adequate
clearance shall be kept

The sphi>re of 12,5 mm O shall not
fully pengtrate

3 Ihe test rod of 2,5 mm O shall not pc

keot
ptrate and adequate clearance shall be

4 The test wire of 1,0 mm O shall not ppnetrate and adequate clearance shall be
kept

5 The test wire of 1,0 mm O shall not
penetrate and adequate clearance sh,all
be kept

Dust-protected as specified in Tab. ll
P

6 Ihe tesf wire of 1,0 mm O shall not
penetrate and adequate clearance sh@ll

De kept

Dust-tight as specified in Tab. Il

11.5 Empty enclosures

lf the enclosure is tested without equipment
inside, detailed requirements shall be
indicated by the enclosure manufacturer in h
instructions for the arrangement and spacing
of hazardous parts or parts which might be
affected by the penetration of foreign objects
or water.

s

The manufacturer of the final assembly shal
ensure that after the electrical equipment is
enclosed the enclosure meets the declared
deqree of protection of the final oroduct.

12 TESTS FOR PROTECTION AGAINST ACC
INDICATED BY THE FIRST CHARACTERII

:SS TO HMARDOUS PARTS
TIC NUMI=RAL

12.1 Access probes

Access probes to test the protection of
persons against access to hazardous parts
are oiven in Tab. Vl.

12.2 Test conditions

The access probe is pushed against or (in
case of the test for first characteristic numer
2) inserted through any openings of the
enclosure with the force soecified in Tab. Vt.

P

For tests on low-voltage equipment, a low-
voltage supply (of not less than 40 V and not
more than 50 V) in series with a suitable lam
should be connected between the orobe and
the hazardous parts inside the enclosure.
Hazardous live parts covered only with varnis
or paint, or protected by oxidation or by a
similar process, are covered by a metal foil
electrically connected to those parts which ar
normally live in operation.

n

o

The signal-circuit method should also be
applied to the hazardous moving parts of hig
voltaoe eouioment.
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Clause lRequirement-Test Result Verdict

Internal moving parts may be operated slowl
where this is oossibile.

12.3 Acceptance conditions

The protection is satisfactory if adequate
clearance is kept between the access probe
and hazardous pants.

P

For the test of first characteristic numeral 1.
the access probe 50 mm diameter shall not
completely pass through the openino.
For the test of first characteristic numeral 2,
the jointed test finger may penetrate to its B0
mm length, but the stop face (A 50'20 mm)
shall not pass through the opening. Starting
from the straight position, both joints of the
test finger shall be successively bent througf
an angle of up to 90' with respect to the axis
of the adjoiningnsection of the finger and she
be olaced in everv oossible oosition.
See Annex A for further clarification.

Adeouate clearance means

12.3.1 For low-voltage equipment (rated voltages
1500 V d.c.)

not exceeding 1000 V a.c. and

The access probe shall not touch hazardous
live oarts.
lf adequate clearance is verified by a signal
circuit between the orobe and hazardous
parts, the lamp shall not liqht.

12.3.2 For high-voltage equipment (rated voltage
V d.c.)

exceeding 1000 V a.c. and 1500

When the access probe is placed in the mos
unfavourable position(s), the equipment shal
be capable of withstanding the dielectric test
as specified in the relevant product standard
applicable to the equipment.
Verification may be made either by dielectric
test or by inspection of the specified clearanr
dimension in air which would ensure that the
tests would be satisfactory under the most
unfavourable electric field configuration (see
tEC 71-2\.

A

In the case where an enclosure includes
sections at different voltage levels the
appropriate acceptbnce conditions for
adequate clearance shall be applied for eacl
section.

12.3.3 For equipment wifh hazardous mechanict parts

The access probe ghall not touch hazardous
mechanical oarts.
lf adequate clearance is verified by a signal

: r"s t i+?
vil vutt vgfYvggt | (t t9 vt vvg ot I

parts, the lamp shall not liqht *fo{:ttltt
;\--,,f)
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TESTS FOR PROTECTION AGAINST
INDICATED BY THE FIRST CHARACTE

Test means and the main test conditions
in Tab. Vll.

Tab. Vll-7
Test means for the tests for protection

Rigid sphere without handle or guard
50 mm diameter

Rigid sphere without handle or guard
12.5 mm diameter

30N+10%

Rigid steel rod2,5 mm diameterwith
edges free from buns

Rigid steel wire 1 mm diameter with
edges free from burrs

13.4 and 13.5

13.4 and 13.6

Test conditions for first characteristic

1,2,3,4

Dust test for first characteristic num

The test is made using a dust chamber
incorporating the basic principles shown in
Eia C rrrharahrr +ha na.^,n^. nira' 'la+ian ^, '-^

which is 50 mm and the nominal width of a
gap between wires 75 mm. The amount of
talcum powder to be used is 2 kg per cubic
metre of the test chamber volume. lt shall
have been used for more than 20 tests.
Enclosures are of necessity in one of two
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Category 1: Enclosures where the normal
working cycle of the equipment causes
reductions in air pressure within the
below that of the surrounding air, e.9., due
thermal cvclinq effects.

Category 2: Enclosures where no pressure
difference relative to the surrounding air is
present

The enclosure under test is supported inside
the test chamber and the pressure inside
enclosure is maintained below the surroundr

ic pressure bv a vacuum pum
The suction connection shall be made to a

lf not otheruvise specified in the relevant
product standard, this hole shall be in the
vicinity of the vulnerable

lf it is impracticable to make a special hole,
the suction connection shall be made to the
cable inlet hole.

lf there are other holes (e.9., more
cable inlet holes or drain-holes) these shall
treated as intended for normal use on site.
The object of the test is to draw into the
enclosure, by means of depression, a volu
of air 80 times the volume of the sample
enclosure tested without exceeding the
extraction rate of 60 volumes oer hour.
In no event shall thg depression exceed 2
20 mbar) on the manometer shown in Fi

lf an extraction rate of 40 to 60 volumes per
hour is obtained the duration of the test is 2
lf, with a maximum depression of 2 kPa (20

mbar), the extraction rate is less than 40
volumes per hour, the test is continued until
80 volumes have been drawn through, or a
period of 8 h has elapsed.

2 hourS/minutes

or a period of 8 h has elapsed.

The enclosure under test is supported in its
normal operating pbsition inside the test
chamber. but is not connected to a vacuum

Any drain-hole normally open shall be left
for the duration of the test.

The test shall be continued for a period of 8

Category 1 and catggory 2 enclosures:

TRF No: lECEN60529A
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lf it is impracticable to test the complete
enclosure in the test chamber, one of the
followino orocedures shall be aoolied:
testing of individually enclosed sections of
the enclosure:.
testing of representative parts of the
enclosure, comprising components such as
doors, ventilation openings, joints, shaft
seals, etc., in position durinq test:

P

testing of a smaller enclosure having the
same full-scale design details.

In the last two cases, the volume of air to be
drawn through the enclosure under test shall
be the same as for the whole enclosure in fu
scale

13.5 Special conditions for first characteristic numeral 5

13.5.1 Test conditions for first characteristic nudreral 5

The enclosure shall be deemed category 1 upless the rr:levant product
standard for the equipment specifies that the enclosure is category 2.

13.5.2 Acceptance conditions for first characteri$tic numeral 5

ty or location such that, as with
correct operation of the

P

Except for special cases to be clearly specifiBd in the relevant product
standard, no dust shall deposit where it could lead to tracking along the
creeoaoe distances

P

13.6 Special conditions for first characteristic humeral 6

13.6.1 Test conditions for first characteristic nu neral 6

13.6.2 Acceptance conditions for first characteri$tic numeral 6

14 TESTS FOR PROTECTION AGAINST WAT
SECOND CHARACTERISTIG NUMERAL

R INDICI\TED BY THE

14.1 Test means

The test means and the main test conditions
are qiven in Tab. Vlll.
Tab. Vlll-8

Test means and main test conditions for
the tests for protection aqainst water
Second
charact.
numeral

Test means Water flo'
rate

Duration of test Test
conditions

0 No test required

1 Drip box Fig 3
Enclosure on turntable

1 mm/mi lpmn 14.2.1

RF No: lECEN60529A
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Clause lRequirement-Test Result Verdict

2 Drip box Fig.3
Enclosure in 4 fixed positions
of 1 5' tilt

3 mm/m 2,5 min for each
oosition of tilt

14.2.2

3 Oscillating tube Fig. 4
Spray t 60" from vertical,
distance max 200 mm
or
Spray nozzle Fig. 5
Spray ! 60' from vertical

0,07llmir
5o/o

per hole,
multiplied
by numbe
of holes

10 | /min :
5o/o

f 10 min

1 min/m'
at least 5 min

14.2.3 a)

14.2.3 b)

4 As for numeral 3
Spray t 180" from veftical

s for numeral 3 14.2.4

5 Water jet hose nozzle Fig 6
Nozzle 6,3 mm diameter,
distance 2,51m to 3 m

12,5 | lmi
5o/o

f 1 min/m2
at least 3 min

14.2.5

6 Water jet hose nozzle Fig. 6
Nozzle 12,5 mm diameter,
distance 2,5 m to 3 m

100 l/mir
5%

+ 1 min/m2
at least 3 min

14.2.6 P

7 lmmersion tank
WaterJevel on enclosure :

0,15 m above top
1 m above bottom

30 min 14.2.7

8 Immersion tank
WaterJevel: by agreement

by agreement 14.2.8

14.2 Test conditions

Test means and main test conditions are
oiven in Tab. Vlll.
Details concerning compliance of degrees o
protection - in particular for second
characteristic numerals 5/6 (water jets) and
numerals 7/8 (immersion) - are given in
Clause 6.
The tests are conducted with fresh water. P

During the tests for lPXl to lPX6 the water
temperature should not differ by more than t
K from the temperature of the specimen und
test.

tr

P

lf the water temperature is more than 5 K
below the temperature of the specimen a
pressure balance shall be provided for the
enclosure.
For lPXT details of the water temperature
are qiven in 14.2.7.
During the test, the moisture contained insidt
the enclosure may partly condense. The dew
which may thus deposit shall not be mistaker
for an inoress of water.
For the pLrrpose of the tests, the surface areA
of the enclosure is calculated with a tolerancb
of loo/o.

RF No: lECEN605294
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Clause lRequirement-Test Result Verrdict

Adequate safety precautions should be taker
when testing the equipment in the energized
condition

14.2.1 Test for second characteristic numeral 1 tl h the drip box

14.2.2 Test for second characteristic numeral 2 , i the drip box

14.2.3 Test for second characteristic numeral 3
nozzle

VI r oscillating tube or spray

14.2.4 Test for second characteristic numeral 4 r

nozzle
t oscillating tube or spray

14.2.5 Test for second characteristic numeral 5 yt t the 6,3 mm nozzle

14.2.6 Test for second characteristic numeral 6 r t the 12,5 mm nozzle

The test is made by spraying the enclosure fl
a stream of water from a standard test nozzrt a

all practicable directions with
shown in Fio. 6.

P

The conditions to be observed are as fo[ows

internal diameter of the nozzle: 12.5 mm:
P

delivery rate: 100 l/min + 5%;.
P

water pressure: to be adjusted to achieve the D ecified delivery rate; P
core of the substantial stream: circle of apprc
m distance from nozzle:

.n rately 120 mm diameter at2,S P

test duration per square metre of enclosure sr
mtn:

rface area likely to be sprayed: 1

minimum test duration: 3 min:
P

distance from nozzle to enclosure surface: be ren 2.5 and 3 m. P

14.2.7 Test for second characteristic numeral 7:
0,15 and 1 m

)n rporary immersion between

14.2.8 Test for second characteristic numeral g: eo
to agreement

rtinuous immersion subject

14.3 Acceptance conditions

After testing in accordance with the
appropriate requirements of 14.2.1 Io 14.2.9
the enclosure shall be inspected for ingress ol
water.
It is the responsibility of the relevant Technica
Committee to specify the amount of water
which may be allowed to enter the enclosure
and the details of a dieletric strength test, if
anv.
In general, if any water has entered, it shall nc

be sufficient to interfere with the correct
operation of the equipment or impair safetv;

P

deposit on insulation parts where it could
lead to tracking along the creepage distances
reach live parts or windings not designed to
operate when wet;

RF No: |ECEN6O529A 19
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accumulate near the cable end or enter tl-te

lf the enclosure is or
should be proved by
which enters does not accumulate and that i

drains away without doing any harm to the

For enclosures without drain-holes, the
relevant product standard shall specify the
acceptance conditions if water can
accumulate to reach live parts

TESTS FOR PROTECTTON AGAI.IST AC
INDICATED BY THE ADDITIONAL

ANNEX ZA (NORMATIVE)
Other International publications quoted in
references of the relevant Eu
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