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Report No..XDAK223250958071411DR

EN 62053-21:2003, Electricity metering equipment (a.c.) —Particular requirements Part 21:
Static meters for active energy (classes 1 and 2)

Test Report Content

This test report consists of:
*Main report

General information:

The test results presented in this report relate only to the object tested and information given
from applicant or manufacturer.

Test case verdicts:

P=Pass, F=Fail, N/A=Not applicable. Placed in the column marked “Verdict”.

This is a Computer generated Test Report.

xInformation written in “Italic” or “Regular and bold™ font style is a part of this “Test Report
Form™

CONTENT FOR ADDITIONAL INFORMATION
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Report No..XDAK223250958071411DR

EN 62053-21:2003

Clause Requirements Verdict
1 Scope

This part of IEC 62053 applies only to newly manufactured static watt-hour

meters of accuracy classes | and 2, for the measurement of alternating current

electrical active energy in 50 Hz or 60 Hz networks and it applies to their type

tests only.

It applies only to static watt-hour meters for indoor and outdoor application

consisting of a measuring element and register(s) enclosed together in a meter

case. It also applies to operation indicator(s) and test output(s). If the meter has

a measuring element for more than one type of energy (multi-energy meters),

or when other functional elements, like maximum demand indicators,

electronic tariff registers, time switches, ripple control receivers, data p

communication interfaces, etc. are enclosed in the meter case, then the relevant

standards for these elements also apply.

It does not apply to:

—  watt-hour meters where the voltage across the connection terminals

exceeds 600 V (line-to-line voltage for meters for polyphase systems);

— portable meters;

— data interfaces to the register of the meter;,

— reference meters.

Regarding acceptance tests, a basic guideline is given in IEC 61 358.

The dependability aspect is covered by the standards ofthe IEC 62059 series.

Normative references P

Terms and definitions P
4 Standard electrical values

The values given in IEC 62052-1 1 apply. P
5 Mechanical requirements

The requirements of IEC 62052-1 1 apply. P
6 Climatic conditions

The conditions given in IEC 62052-1 1 apply. P
7 Electrical requirements

In addition to the electrical requirements in IEC 62052-1 1 , meters shall fulfil p

the following requirements.
7.1 Power consumption

The power consumption in the voltage and current circuit shall be determined

at reference conditions given in 85 by any suitable method. The P

overall maximum error of the measurement of the power consumption

shall not exceed 5 %
7.1.1 Voltage circuits

The active and apparent power consumption in each voltage circuit of a meter

at reference voltage, reference temperature and reference frequency shall not N

exceed the values shown in Table | .
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Report No..XDAK223250958071411DR

EN 62053-21:2003

Clause

Requirements

Verdict

7.1.2

Current circuits

The apparent power taken by each current circuit of a direct connected meter at
basic current,reference frequency and reference temperature shall not exceed
the values shown in Table 2.

The apparent power taken by each current circuit of a meter connected through
a current transformer shall not exceed the value shown in Table 2 at a current
value that equals the rated secondary current of the corresponding transformer
at reference temperature and reference tfrequency of the meter.

7.2

Influence of short-time overcurrents

Short-time overcurrents shall not damage the meter. The meter shall perform
correctly when back to its initial working condition and the variation of error
shall not exceed the values shown in Table 3.

The test circuit shall be practically non-inductive and the test shall be
performed for polyphase meters phase-by-phase.

After the application of'the short-time overcurrent with the voltage maintained
at the terminals,the meter shall be allowed to return to the initial temperature
with the voltage circuit(s) energized (about 1 h).

a) Meter for direct connection

The meter shall be able to carry a short-time overcurrent of 30 1 max with a
relative tolerance of+0 % to —1 0 % for one half-cycle at rated frequency.

b) Meter for connection through current transformer

The meter shall be able to carry for 0,5 s a current equal to 20 I max with a
relative tolerance of +0 % to —1 0 %.

7.3

Influence of self-heating

The variation of error due to self-heating shall not exceed the values given in
Table 4.

The test shall be carried out as follows: after the voltage circuits have been
energized at reference voltage for at least 2 h for class 1 and 1 h for class 2,
without any current in the current circuits, the maximum current shall be
applied to the current circuits. The meter error shall be measured at unity
power factor inmediately atter the current is applied and then at intervals short
enough to allow a correct drawing to be made of the curve of error variation as
a function of time. The test shall be carried out for at least 1 h, and in any event
until the variation of error during 20 min does not exceed 0,2 %.

The same test shall then be carried out at 0,5 (inductive) power factor.

The cable to be used for energizing the meter shall have a length of 1 m and a
cross-section to ensure that the current density is between 3.2 A/mm 2 and 4
A/mm 2 .

7.4

AC voltage test

The test voltage shall be substantially sinusoidal, having a frequency between
45 Hz and 65 Hz, and applied for 1 min. The power source shall be capable of
supplying at least 500 VA,
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Report No..XDAK223250958071411DR

EN 62053-21:2003
Clause Requirements Verdict

During the tests relative to earth, the auxiliary circuits with reference voltage

P
equal to or below 40 V shall be connected to earth.

All these tests shall be carried out with the case closed and the cover and
terminal covers in place.

During this test, no flashover, disruptive discharge or puncture shall occur. P

8 Accuracy requirements

Tests and test conditions given in IEC 62052-1 1 apply. P

8.1 Limits of error due to variation of the current

If the meter is designed for the measurement of energy in both directions, the
values in Table 6 and Table 7 shall apply for each direction.

The difference between the percentage error when the meter is carrying a
single-phase load and a balanced polyphase load at basic current I b and unity
power factor for direct connected meters, respectively at rated current I n and P
unity power factor for transformer operated meters, shall not exceed 1 ,5 % and
2,5 % for meters of classes 1 and 2 respectively.

8.2 Limits of error due to influence quantities

The additional percentage error due to the change of influence quantities with
respect to reference conditions, as given in 8.5, shall not exceed the limits for P
the relevant accuracy class given in Table 8.

8.2.1 Accuracy test in the presence of harmonics

Test conditions:
— fundamental frequency current: I 1 = 0,5 I max

— fundamental frequency voltage: U 1 =Un

— fundamental frequency power factor: 1
— content of 5 th harmonic voltage: U 5=10 % ofUn

— content of 5 th harmonic current: I 5 = 40 % of fundamental current
—  harmonic power factor: 1

— fundamental and harmonic voltages are in phase, at positive zero crossing.

Resulting harmonic power due to the 5 th harmonic sP5=0,1U1 x 041 1
=0,04 P 1 or total active power = 1 ,04 P 1 (fundamental + harmonics).

8.2.2 Tests ofthe influence of odd harmonics and sub-harmonics

The tests of the influence of odd harmonics and sub-harmonics shall be made
with the circuit shown in Figure A4 or with other equipment able to generate
the required waveforms, and the current waveforms as shown Figure A.5 and
Figure A.7 respectively

The variation in percentage error when the meter is subjected to the test
waveform given in Figure A.5 and Figure A.7 and when it is subjected to the P
reference waveform shall not exceed the limits of variation given

8.2.3 Tests of the influence of d.c. and even harmonics

The tests of the influence of direct current and even harmonics shall be made
with the circuit shown in Figure A. 1 or with other equipment able to generate P
the required waveforms, and the current waveforms as shown in Figure A.2.
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EN 62053-21:2003

Clause

Requirements

Verdict

The variation in percentage error when the meter is subjected to the test
waveform given in Figure A2 and when it is subjected to the reference
waveform shall not exceed the limits of variation given in Table 8.

8.24

Continuous magnetic induction of external origin

The continuous magnetic induction may be obtained by using the
electromagnet according to annex B, energized with a d.c. current. This
magnetic field shall be applied to all accessible surfaces ofthe meter when it is
mounted as for normal use. The value of the magneto-motive force applied
shall be 1 000 At (ampere-turns).

8.3

Test of starting and no-load condition

For these tests, the conditions and the values of the influence quantities shall
be as stated in 8.5 except for any changes specified below.,

8.3.1

Initial start-up of the meter

The meter shall be functional within 5 s after the reference voltage is applied to
the meter terminals.

8.3.2

Test of no-load condition

When the voltage is applied with no current flowing in the current circuit, the
test output of the meter shall not produce more than one pulse.

For this test, the current circuit shall be open-circuit and a voltage of 1 1 5 %
of the reference voltage shall be applied to the voltage circuits.

For transformer-operated meters with primary or half-primary registers, the
constant k shall correspond to the secondary values (voltage and currents).

8.3.3

Starting

The meter shall start and continue to register at the starting current values (and
in case of polyphase meters, with balanced load) shown in Table 9.

If the meter is designed for the measurement of energy in both directions, then
this test shall be applied with energy flowing in each direction.

8.4

Meter constant

The relation between the test output and the indication in the display shall
comply with the marking on the name-plate.

8.5

Accuracy test conditions

To test the accuracy requirements, the following test conditions shall be
maintained:

a) the meter shall be tested in its case with the cover in position; all parts
intended to be

earthed shall be earthed;

b) before any test is made, the circuits shall have been energized for a time
sufficient to

reach thermal stability;

¢) in addition, for polyphase meters:

— the phase sequence shall be as marked on the diagram of connections;

—  the voltages and currents shall be substantially balanced (see Table 1 0).
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Report No..XDAK223250958071411DR

EN 62053-21:2003
Clause Requirements Verdict

d) the reference conditions are given in Table 1 1

e) for requirements regarding test stations, see IEC 60736.

8.6 Interpretation of test results

Certain test results may fall outside the limits indicated in Tables 6 and 7,
owing to uncertainties of  measurements and  other parameters
capable of influencing the measurements. However, if by one
displacement of the zero line parallel to itself by no more than the limits

indicated in Table 1 2, all the test results are brought within the limits indicated
in Tables 6 and 7, the meter type shall be considered acceptable.
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Report No.XDAK223250958071411DR

Product Photos

Fig. 1
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Fig. 2

---------------------------------- END OF REPORT S —
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[52) B S TA RELIABLE TESTING FOR TRUST

GLOBAL TESTING AND CERTIFICATION PRECISION SERVICE CLOUD FACTORY

Certificate of Compliance

Certificate No. : XDAK223250958071411DC

Shanghai Matis Electric Co.Ltd
Applicant : Room318-320, No.83,West Huanghu Road, Pudong, Shanghai,
China 201306

Shanghai Matis Electric Co.Ltd
Manufacturer : Room318-320, No.83,West Huanghu Road, Pudong, Shanghai,
China 201306

Product Name : Multi Circuit Power Monitoring System

Trade Name . Matis

Starline -V10Starline- M10/20/30/40+ Starline-E10/E11/E31+

Wain Test Model " ¢10100/cT0/200/CTO400/CTOB00

Additional

models -

Test Standard . EN 62053-21:2003

As shown in the

Test Report No. : XDAK223250958071411DR

The EUT described above has been tested by us with the listed standards and found
in compliance with the council EMC directive 2014/30/EU. It is possible to use CE
marking to demonstrate the compliance with this EMC Directive.

The certificate applies to the tested sample above mentioned only and shall not imply
an assessment of the whole production.

APPROVED )=
c € AAAAAAAAAAAAAAAAAAAAAAAAAAAA /

Jul.09,2025
BST Testing (Shenzhen)Co., Ltd.
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BST Testing (Shenzhen) Co.,Ltd.

Report No.: XDAK223250958071412AR
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Shanghai Matis Electric Co.Ltd

C € LVD TEST REPORT

Prepared For :

Shanghai Matis Electric Co.Ltd

Room318-320, No.83,West Huanghu Road, Pudong, Shanghai,

China 201306

Product Name:

Multi Circuit Power Monitoring System

Trade Name:

Matis

Main Test Model:

Starline -V10 + Starline- M10/20/30/40+ Starline-E10/E11/E31+
CTO100/CTO/200/CTO400/CTO6B00

Additional:

Prepared By .

BST Testing (Shenzhen) Co.,Ltd.

Test Date:
Date of Report:
Report No.: XDAK223250958071412AR
8ReJg8 ki8dAw
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BST Testing (Shenzhen) Co.,Ltd. Report No.: XDAK223250958071412AR

TEST REPORT
EN 61010-1

Safety requirements for electrical equipment for measurement, control, and laboratory
use - Part 1: General requirements

Testing Laboratory
NaMe o s
Address.. ..mnmmmmaarsna o

Testing location.............................. :

BST Testing (Shenzhen) Co.,Ltd.

No.7,New Era Industrial Zone, Guantian, Bao’an District,
Shenzhen, Guangdong, China

BST Testing (Shenzhen) Co. Ltd.

Applicant
NAME. e :
AdAress .o

Shanghai Matis Electric Co.Ltd

Room318-320, No.83,West Huanghu Road, Pudong, Shanghai,
China 201306

Test specification:
Standard.......oumaminnnait
Test procedure.............ccccooeee it

EN 61010-1:2010+A1:2019
Compliance with IEC 61010-1-2017COR.2:2013

Non-standard test method.......... N/A

Test item

Desetplon.......cmmismmavast  DoGpage 1
Model and/or type reference.........: See page 1

Manufacturer ..o
Addréss ..o

Shanghai Matis Electric Co.Ltd

Room318-320, No.83,West Huanghu Road, Pudong, Shanghai,
China 201306

Test item particulars

Classification of installation and use: Class |

Supply Connection.....................:

220V

Possible test case verdicts

- test case does not apply to the test object :  N(.A)

- test object does meet the requirement . P(Pass)

- test object does not meet the requirement :  F(Fail)
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BST Testing (Shenzhen) Co. Ltd. Report No.: XDAK223250958071412AR

Summary of testing:
Testing location:

Tests performed (name of test and test clause):
» ENB61010-1: 2010 +A1: 2019

Copy of marking plate:

The artwork below may be only a draft. The use of certification marks on a product must be authorized by
the respective NCBs that own these marks.

@t

Multi Circuit Power Monitoring System
Model: Starline -V10
Input:AC230V 50HZ+10% =20mA

ce X

Shanghai Matis Electric Co.Ltd
Room318-320, No.83,West Huanghu Road, Pudong, Shanghai,
China 201306

Remarks:

1. Height of CE mark is 5mm or more, height of WEEE symbol is 7mm or more, height of other marks is
5mm or more, height of letters and numerals is 2mm or more.
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BST Testing (Shenzhen) Co. Ltd. Report No.: XDAK223250958071412AR

-4@41”\ CA‘E”"L

Prepared by :

Engineer

Reviewer :

Approved & Authorized
Signer :
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BST Testing (Shenzhen) Co. Ltd. Report No.: XDAK223250958071412AR

Date(s) of performance oftests............................0

TESTITEMPARTICULARS:

Vo ellEM v s msses Measurement/ Control / Laboratory

Description of equipment funcion...........................  Amethod for quantitative analysis of specific DNA
sequences

Connection to MAINS SUPPIY..........ccoooii oo . Permanent/ Betachable cord-set/
Non-detachable-cordset/MNone/By adaptor

Overvoltage category..........cccco.oveviecieceiee e eneis S W RV

POULUTIOREDEGREE v rwor o ivanssis i vt e - b

Means of protection .. .- Class Il

Environmental conditions.......................... oot Normal / Extended{Specify):

Foruseinwetlocations ..............ccccocccveiiveeel. ¥€8/NO

Equipment mobility................c.o .F'ortable/H&n’éi*heisHFlae#st‘z.tneﬁn—g)tfFiaeecHBer%~
in

Operating conditions.................ocociiiiiii : Continuous / Sher-time-/intermitient

Marked degree of protection to IEC 60529................: IPX0

Possible test caseverdicts:

- test case does not apply to the test object......... ... N/A (or N)

- test object does meet the requirement.....................: P (Pass)

- test object does not meet the requirement................... : F (Fail)

Testing. . ... ...

Date of receipt of testitem.................ccoooovviive . - July 9, 2025

July 05, 2025 to July 09, 2025

Generalremarks:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(see Enclosure #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

Throughout this report a Qommai %oint is used as the decimal separator.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

includes more than one factory location and a
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)

The application for obtaining a CB Test Certificate

representative of the products from each factory has
Beenprovided cvnmmmpmnmnpsswennnsnm e :

“Yes

%otapplicable

General product information
1, The product is has PCB boards. With adaptor.
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BST Testing (Shenzhen) Co.,Ltd.

Report No.: XDAK223250958071412AR

EN61010-1

Clause

Requirement + Test

Result - Remark

Verdict

1

Scope and object

1.3

Verification

Type tests

1.4

Environmental conditions

See below

1.4.1

Normal environmental conditions

indoor use

altitude up to 2 000 m

temperature 5 C to 40°C

T|TW|TW|0W|0V|T| O

maximum relative humidity

mains supply voltage fluctuations

+10 % of the nominal voltage

transient overvoltages

For adaptor

temporary overvoltages occurring on the mains
supply

For adaptor

Applicable pollution degree of the intended
environment

Pollution degree 2

1.4.2

Extended environmental conditions

outdoor use

altitude above 2 000 m

temperature below 5 ‘Cor above 40°C

maximum relative humidity

mains supply voltage fluctuations

Exceeding £10 % of the
nominal voltage

Wet Location

transient overvoltages

Tests

4.1

General

Type tests

4.2

Sequence of tests

inspected after each test

4.3

Reference test conditions

156-20°C, 75-106kPa

4.4

Testing in SINGLE FAULT CONDITION

(see FormA.1)

4.41

General

TW|T™W| O|T| DO

442

Application of fault conditions

4.4.2.1

Fault conditions shall include those specifiedin
44221044214

(see FormA.1)

After each application of a fault condition, the
equipment or part shall pass the applicable tests of
444,

See below
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BST Testing (Shenzhen) Co.,Ltd.

Report No.: XDAK223250958071412AR

EN61010-1
Clause Requirement + Test Result -Remark Verdict
4422 |Protectiveimpedance N
4423 Protective conductor (see Form A.1 & Form A.6)
4424 |Equipment or parts for short-term or intermittent Continuous operation N
operations
4425 Motors P
— stopped while fully energized See appened table P
— prevented from starting See appened table P
— one phase interrupted (multi-phase) N
4426 |Capacitors N
4427 Mains transformers F
4.427.1 |Short circuit (See Form A1) P
4.427.2 |Overload (See Farm A1) P
4428 |Outputs No hazards P
4429 Equipment for more than one supply N
44210 |Cooling P
a) | air-holes with filters shall be closed; See appended table P
b) | forced cooling by motor-driven fans shall be N
stopped
c)| cooling by circulation of water or other coolant shall N
be stopped
d) | loss of cooling liquid shall be simulated N
4.4.2.11 |Heating devices No such heating devices N
a) | Overridden timers for limit the heating period N
b) | Overridden temperature controllers N
4.4.2.12 |Insulation between circuits and parts P
4.4.213 |Interlocks No such interlocks N
44214 |Voltage selectors N
4.4.73 Duration of tests -
4,431 The equipment shall be operated unit further Comply with requirement P
change as a result of the applied fault is unlikely
4432 A device interrupted or limited the current shall limit N
the temperature of parts easily touched
4433 Fuse opened and not operate within approximately N
1 s, and the current through the fuse shall be
measured
4.4.4 Conformity after application of fault conditions -
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BST Testing (Shenzhen) Co.,Ltd.

Report No.: XDAK223250958071412AR

EN61010-1
Clause Requirement + Test Result -Remark Verdict
4.4.4.1 Protection against electric shock is checked after the application of single faultas P
follows:
a), no accessible conductive parts become Not become hazardous live P
hazardous live parts
b), performing a voltage test on double insulation or | See clause 6.8 P
reinforced insulation
¢), measuring the temperature of transformer P
winding
4442 Temperature of outer surface of enclosure and of | See appended table P
parts that can be touched is checked
4443 |Protection against the spread of fire is checked See appended table P
4444 |Protection against other hazard is checked 15666 clause 7 and 8 and 11 to
5 MARKING AND DOCUMENTATION --
51 Marking --
5.1.1 General See below P
Required equipment markings are: --
visible: See page 3 P
From the exterior; or See page 3 P
After removing a cover; or No removing cover N
Opening a door No opening door N
After removal from a rack or panel N
Not put on parts which can be removed by an No such parts N
OPERATOR
Letter symbols (IEC 60027) used
Graphic symbols (IEC 61010-1: Table 1) used
Graphic symbols shall be explained in the See user manual or
documentation specification
51.2 Identification -
a) Manufacturer’s or supplier’s name ortrademark |See label P
b) Model number, name or other means See label P
Manufacturing location identified Only one manufacturing N
location.
513 Mains supply --
Equipment is marked as follows: See below =
) | Nature of supply: -
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BST Testing (Shenzhen) Co.,Ltd.

Report No.: XDAK223250958071412AR

EN61010-1

Clause

Requirement + Test

Result - Remark

Verdict

1) a.c. RATED mains frequency or range of
ffequeneies ..o s

P

2) d.c. with symbol 1

RATED supply voltage(s) orrange.........................

AC220V

Max. RATED power (W or VA)or input current..........

5W

The measured value not more than 110 %

(see appended table)

If more than one voltage range:

Separate values marked; or

Values differ by less than 20 %

OPERATOR-set for different RATED supply voltages:

Indicates the equipment set voltage

PORTABLE EQUIPMENT indication is visible from the
exterior

Z|Z2|Z2|1v|Z2|Z2|T1T|1v| 0|2

Changing the setting changes the indication

=

Accessory mains socket-outlets accepting standard
mains plugs are marked:

No suchaccessory

With the voltage if it is different from the mains
supply voltage.......................

For use only with specific equipment

If not marked for specific equipment it is marked
with:

The maximum rated current or power; or

Symbol 14 with full details in the documentation

Fuses

OPERATOR replaceable fuse marking (see also

515

Terminals, connections and operating devices

Comply with the standard

5.1.51

General

\Where necessary for safety, indication of purpose
of terminals, connectors, controls and indicators

ranelenn

Comply with the standard

If insufficient space, symbol 14 used

51.b.2

Terminals

See below

Mains supply terminals identified

Other terminal marking:

1Y)
—

functional earth terminals (symbol 5 used)

Z|v|Z|(TW|T

(=)
—

protective conductor terminals:
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Clause

Requirement + Test

Result - Remark

Verdict

Symbol 6 is placed close to or on the terminal; or

Part of appliance inlet

Terminals of control circuits which are permitted by
6.6.3 to be connected to accessible conductive
parts, with symbol 7 of table 1 unless connection is
self-evident;

Hazardous live terminals supplied from the interior

Comply with the standard

Symbol 14 used; or

RATINGS marked

Standard mains socket outlet; or

Switches and circuit breakers

If disconnecting device, on or off position marked

Symbols 9 and 10 of Table 1

A lamp alone is not considered to be a satisfactory
marking

Z|lZ2|1Z2|Z2(Z2|Z2|Z2|2

For a push-button switch

=

H.1.7

Equipment protected by double insulation or
reinforced insulation

s

Protected throughout (symbol 11 used)

Only partially protected (symbol 11 notused)

Field-wiring terminal boxes

If terminal or enclosure exceeds 60 °C:

Cable temperature rating marked

Marking visible or beside terminal

Z|Z2| 2|2 | 2| Z

5.2

Warning markings

Visible when ready for normal use

Are near or on applicable parts

Symbols shall be at least 2.75 mm high. Text shall
be at least 1.5 mm high and contrast in colour with
the background

Symbols or text moulded, stamped or engraved in
a material shall be at least 2.0 mm high. If not
contrasting in colour, they shall have a depth or
raised height of at least 0.5mm

If necessary marked with symbol 14

Statement to isolate or disconnect

5.3

Durability of markings

See appended table
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Clause Requirement + Test Result -Remark Verdict
The required markings remain clear and legible in P
normal use
5.4 Documentation --
5.4.1 General
Equipment is accompanied by documentation
which includes:
a) | Intended use See usermanual
b) | Technical specification See usermanual
c) |name and address of the manufacturer or supplier |See user manual
from whom technical assistance
d) | Information specified in 5.4.2 t0 5.4.5 See usermanual
e) |information about how to mitigate RISKS See usermanual
f) | indicate that only accessories which meet the See usermanual
manufacturer’s specifications shall be used
g) | provide guidance on how to determine that the See user manual P
equipment is functioning correctly
h) | instructions for lifting and carrying See user manual
Warning statements and a clear explanation of See user manual
warning symbols
include a statement that it must be consulted inall |See user manual P
cases where symbol 14 of Table 1 is marked
Documentation may be provided on printed or P
electronic media
54.2 Equipment ratings -
Documentation includes: H
a) | Supply voltage or voltage range See page 3 P
Frequency or frequency range N
Power or current rating Ditto P
b) | Description of all input and output connections See usermanual P
c) | Rating of insulation of external circuits P
d) | Statement of the range of environmental conditions P
e) | Degree of protection (IEC 60529) IP20 N
543 Equipment installation See usermanual P
Documentation includes instructions for: -
a) | Assembly, location and mounting See usermanual
b) | Protective earthing
c¢) | Connections to supply See usermanual
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Clause

Requirement + Test

Result - Remark Verdict

d)

Permanently connected equipment:

1) Supply wiring requirements

2) If external switch or circuit-breaker, requirements

and location recommendation

Ventilation requirements

See usermanual

Special services (e. g. air, cooling liquid)

Maximum sound power level

=
= | =

Instructions about sound pressure

Z|Z2|Z2| T

544

Equipment operation

Instructions for use include:

Identification of operating controls and modes

Positioning for disconnection

Interconnection

Specification of intermittent operation limits

Explanation of symbols used

Replacement of consumable materials

Cleaning and decontamination

Listing of any poisonous or injurious gases and
quantities

Z|V|Z|TV|Z|T0| V| V| T

Risk-reduction procedures relating to flammable
liquids

methods of reducing the RISKS of burns from

surfaces permitted to exceed the temperature limits

of 10.1

A statement about protection impairment if usedin
a manner not specified by the manufacturer

545

Equipment maintenance and service

Instructions include:

Sufficient preventive maintenance and inspection
information

Replacement of supply cords

Specific battery type

Any manufacturer specified parts

Rating and characteristics of fuses

See followingtable

Provided for service personnel:

a) product-specific risks that may affect the service
personnel
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Clause

Requirement + Test

Result - Remark

Verdict

b) protective measures for these risks

¢) verification of the safe state of the equipment

after repair

5456

Integration into systems or effects resulting from spe

cial conditions

Aspects resulting from integration into systems or
effects resulting from special ambient or application
conditions shall be described in the documentation

PROTECTION AGAINST ELECTRIC SHOCK

(see appended table)

6.1

General

6.1.1

Requirements

Accessible parts not hazadous live in normal
condition and single fault condition

Class Il

T | 0| O

Conformity is checked by the determination of 6.2
and 6.3 followed by the tests of 6.4 to 6.11

See below

Exceptions

it is nol feasible for operating reasons to prevent
the following parts being both accessible and
hazardous live

a) parts of lamps and lamp sockets after lamp
removal

b) parts intended to be replaced by an OPERATOR

hazardous live during the replacement or other
operator action, but only if they are accessible only
by means of a tool and have a warning marking

Capacitance test

(see appended tables)

Parts not hazardous live 10 s after interruption of
supply

6.2

Determination of accessible parts

6.2.1

General

(see appended table A.6)

6.2.2

Examination

10N with test finger

6.2.2

Openings above parts that are hazardous live

6.2.3

Openings for pre-set controls

No such controls

Z|TW| 0| TV|O

6.3

Limit values for accessible parts

d

6.3.1

Levels in normal condition

(see appended table)

6.3.2

Levels in single fault condition

(see appended table)

6.4

Primary means of protection

6.4.1

General

v e v B =<
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Clause

Requirement + Test

Result - Remark

Verdict

Accessible parts shall be prevented from becoming
hazardous live by following:

P

6.4.2

Enclosures and protective barriers

- meet the rigidity requirements of 8.1

- for provide protection by basicinsulation

- provide protection by limiting access, clearances
and creepage distances between accessible parts
and hazardous live parts shall meet the
requirements of 6.7

T|Z2|T0| O

6.4.3

Basic insulation

meet the requirements of 6.7

6.4.4

Impedance

impedance used as a primary means of protection

- a) limit the current or voltage to not more than the
applicable level of 6.3.2

- b) be rated for the maximum working voltage and
for the amount of power that it will dissipate

- ¢) meet the requirements of 6.7

6.5

Additional means of protection in case of single fault conditions

6.5.1

General

6.5.2

Protective bonding

6.5.2.1

General

Accessible conductive parts:

Bonded to the protective conductor terminal; or

Separated by screen or barrier bonded to
protective conductor terminal from parts which are
hazardous live

6.52.2

Integrity of protective bonding

L)
Rl

Protective bonding consists of directly connected
structural parts or discrete conductors or both; and
withstands thermal and dynamic stresses

(=)
S

Soldered connections:

Independently secured

Not used for other purposes

O
~—

Screw connections are secured

&

Protective banding not interrupted

Lk

Any moveable connection specifically designed,
and meets 6.5.2.4

Z|Z|Z|Z|2Z =
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Clause

Requirement + Test

Result - Remark

Verdict

No external metal braid of cables used

If mains supply passes through:

Means provided for passing protective conductor;

Impedance meets 6.5.1.3.

Protective conductors bare orinsulated,
if insulated, green/yellow

Exceptions:

1) earthing braids;

2) internal protective conductors etc;

Greenl/yellow not used for other purposes

terminal suitable, and meets6.5.2.3

6.5.2.3

Protective conductor terminal

a)

Contact surfaces are metal

b)

Appliance inlet used

c)

For rewireable cords and permanently connected
equipment, protective conductor terminal is close to
mains supply terminals

Z|lZ|Zg= Z | Z|Z| 2

If no mains supply is required, any protective
conductor terminal:

Is near terminals of circuit for which protective
earthing is necessary

External if other terminals external

e)

Equivalent current-carrying capacity to mains
supply terminals

(see appended table)

If plug-in, makes first and breaks last

If also used for other bonding purposes, protective conductor:

Applied first;

Secured independently;

Unlikely to be removed by servicing; or

\Warning marking requires replacement of
protective conductor

h)

Protective conductor of measuring circuit:

1) Current rating;

2) protective bonding:

Not interrupted; or

Indirect bonding used (see 6.5.1.5)
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Clause

Requirement + Test

Result - Remark

Verdict

i)

Functional earth terminals allow independent
connection

N

)

If a binding screw:

Suitable size for bond wire

Not smaller than M 4 (No. 6)

At least 3 turns of screw engaged

K)

Contact pressure not capable of reduction by
deformation of materials

Z | | E | &

Passes tightening torque test

(see appended table)

6.524

Impedance of protective bonding of plug-connected
equipment

(see appended table)

=

6.5.2.5

Impedance of protective bonding of permanently
connected equipment

(see appended table)

6.0.2.6

Transformer protective bonding screen

(see appended table)

6.5.3

double insulation and reinforced insulation
(see6.7)

See 6.7

6.5.4

Proteclive impedance

(see appended table)

single component used, that safety and reliability
for protection against electric shock is assured

- rated for twice the maximum working voltage

- if a resistor, rated for twice the power dissipation
for the maximum working voltage

A combination of components used

No use such component

Components, wires and connections are rated as
required sw

6.5.5

Automatic disconnection of the supply

If used, it meets :

be rated to disconnect the load within the time
specified in figure 2

be rated for the maximum rated load conditions of
the equipment

6.5.6

Current- or voltage-limiting device

If used, it meets :

be rated to limit the current or voltage to the levels
not exceeding the values of 6.3.2

shall be rated for the maximum working voltage
and, if applicable, for the maximum operational
current
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Requirement + Test

Result -Remark

Verdict

clearance and creepage distance betweenthe
terminations of the current or voltage limiting
device meet requirements of 6.7 for
supplementary insulation

N

6.6

Connections to external circuits

6.6.1

General

Connections do not cause accessible parts ofthe
following to become hazardous live in normal
condition or single fault condition:

Separation of circuits provided; or

Short circuit of separation does not cause aHazard

Instructions or markings include:

a) rated conditions for terminal

b) Required rating of external circuit insulation

Z| Z|EE Z | Z

6.6.2

terminals for external circuits

terminals which receive a charge from aninternal
capacitor are not hazardous live

(see appended table)

6.6.3

Circuits with terminals which are hazardous live

These circuits are:

Not connected to accessible conductive parts; or

Connected to accessible conductive parts, but are
not mains circuits and have one terminal contact at
earth potential

No accessible conductive parts are hazardous live

6.6.4

Accessible terminals for stranded conductors

No risk of accidental contact because:

Located or shielded

Self-evident or marked whether connected to
accessible conductive parts

Accessible terminals will not work loose

6.7

Insulation requirements

6.7.1

The nature of insulation

6.7.1.1

General

requirements for insulation depend on:

- the required level ofinsulation

Basic insulation

- the maximum TRANSIENT OVERVOLTAGE

- the maximum WORKING VOLTAGE

15VDC
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Clause Requirement + Test Result -Remark Verdict
- he POLLUTION DEGREE of the micro- POLLUTION DEGREE 3 P
environment
- the maximum TEMPORARY OVERVOLTAGE N
6.7.1.2 |Clearances -
Multiplication factor 1 (rated operating altitude P
< 2000m)
6.7.1.3 Creepage distances --
Material group llib 100 < CTI< 175 P
6.7.1.4 | Solid insulation --
6.7.1.5 Requirements for insulation according to type of see 6.7.2,6.7.3, K1, K2, K3 --
circuit
6.7.2 Insulation for MAINS CIRCUITS of OVERVOLTAGE CATEGORY Il with anominal N
supply voltage up to 300V
6.7.2.1 CLEARANCES and CREEPAGE DISTANCES (See appended table)
6.7.2.2 |Solid insulation See below
6.7.2.2.1 |General -
6.7.2.2.2 |Moulded and potted parts enclosure
6.7.2.2.3 |Inner insulating layers of printed wiring boards
For REINFORCED INSULATION (RI): --
a) the thickness of the insulation is at least 0,4 mm
b) two separate layers, each of which is BASIC
INSULATION (BI);
¢) two separate, and the combination of layers is N
REINFORCED INSULATION (RI)
6.7.2.2.4 | Thin-film insulation
a) the thickness of the insulation is at least 0,4 mm
b) two separate layers, each of which is BASIC
INSULATION (BI);
¢) two separate, and the combination of layers is N
REINFORCED INSULATION (RI)
6.7.3 Insulation for secondary circuits derived from MAINS CIRCUITS of OVERVOLTAGE -
CATEGORY Il up to 300V
6.7.3.1 General -
6.7.3.2 |Clearances P
6.7.3.3 |Creepage distances P
6.7.3.4 |Solid insulation P
6.7.3.4.1 |General P
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Clause Requirement + Test Result -Remark Verdict
6.7.3.4.2 |Moulded and potted parts P
6.7.3.4.3 | Inner insulating layers of printed wiring boards P
6.7.3.4.4 | Thin-film insulation N
6.8 Procedure for voltage tests (See appended table) P
6.8.1 General -
6.8.2 Humidity preconditioning 40°C, 94%RH, 48h -
6.8.3 Test procedures (See appended table) --
6.8.3.1 |The a.c. voltage test P
6.8.3.2 The 1 min d.c. voltage test --
6.8.3.3 The impulse voltage withstand test --
6.9 Constructional requirements for protection against electric shock --
6.9.1 General -
If a failure could cause a hazard: N
a) | Security of wiring connections B
b) | Screws securing removable covers No such covers N
c) | Accidental loosening P
6.9.2 Insulating materials P
a) | Easily damaged materials notused P
b) | Non-impregnated hydroscopic materials not used P
6.9.3 Colour coding P
Green-and-yellow insulation shall not be used exceptfor: -
a) protective earth conductors;
b) PROTECTIVE BONDING conductors;
¢) potential equalization conductors for safety
purposes;
d) functional earth conductors. N
6.10 Connection to mains supply source and connections between parts ofequipment -
6.10.1 Mains supply cords -
rated for maximum equipment current (see 5.1.3¢) N
Cable complies with |IEC 60227 or IEC 60245 N
Heat-resistant if likely to contact hot parts N
Temperature rating (cord and inlet) N
Greenfyellow used only for connection to protective N
conductor terminals
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Clause Requirement + Test Result -Remark Verdict

Detachable cords with IEC 60320 mains connectors: -
Conform to IEC 60799; or

Have the current rating of the mains connector

6.10.2 Fitting of non-detachable mains supply cords
6.10.2.1 |Cord entry
protected against abrasion and sharp bends at the point where the cord enters the --

equipment

a)| an inlet or bushing with a smoothly rounded N
opening

b) | a reliably fixed flexible cord guard made of N

insulating material protruding

Non-detachable cord protection: N

6.10.2.2 |Cord anchorages:

a) | Cord is not clamped by direct pressure froma
screw

b) | Knots are not used

c) | Cannot push the cord into the equipment to cause

a hazard

d) | No failure of cord insulation in anchorage with N
metal parts

e) [ not loosen the cord anchorage without the use ofa N
TOOL

f) | be designed so that cord replacement does not N

cause a HAZARD, and it shall be clear how the
relief from strain is provided

compression bushing: N

1) Clamps all types and sizes of mains cords; and N

2) Is suitable: N

For connection to terminals provided; or N

It is designed for screened mains cord N
6.10.3 Plugs and connectors o

Mains supply plugs, connectors etc., conform with P

relevant specifications

If equipment supplied at voltages below 6.3.2.a) or P

from a sole source:

Plugs of supply cords do not fit mains sockets N

above rated supply voltage

Mains-type plugs used only for connection to mains N

supply
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Clause

Requirement + Test

Result - Remark

Verdict

Plug pins which receive a charge from an internal
capacitor

N

Accessory mains socket outlets:

a) Marking if accepts a standard mains plug
(see 5.1.3e)

b) Input has a protective earth conductor if outlet
has earth terminal contact

6.11

Disconnection from supply source

6:11.4

General

See below

Disconnects all current carrying conductors

6.11.2

Exceptions

Equipment supplied by low energy source; or

Equipment connected to impedance protected
supply; or

Equipment constitutes an impedance protected
load

6.11.3

Requirements according to type of equipment

6.11.3.1

Permanently connected equipment and multi-
phase equipment

Employs switch or circuit-breaker

If switch or circuit-breaker is not part of the
equipment, documentation specifies:

Switch or circuit-breaker to be included in building
installation

Location

Marking

Single-phase cord-connected equipment

Equipment is provided with:

Switch or circuit-breaker; or

Appliance coupler (disconnectable without tool); or

Separable plug (without locking device)

Disconnecting devices

General

Electrically close to the supply

Power-consuming components shall not be
electrically located between the supply source and
the disconnecting device

6.11.4.2

Switches and circuit-breakers
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Clause

Requirement + Test

Result - Remark

Verdict

\When used as disconnection device:

Meets IEC 60947-1 and IEC 60947-3

Marked to indicate function

Not incorporated in mains cord

Does not interrupt protective earth conductor

6.11.4.3

Appliance couplers and plugs

Where an appliance coupler or separable plug is
used as the disconnecting device

Readily identifiable and easily reached by the
operator

Single-phase portable equipment cord
length <3 m

Protective earth conductor connected firstand
disconnected last

PROTECTION AGAINST MECHANICAL HAZARDS

General

See below

Conformity is checked by 7.2t0 7.7

7.2

Sharp edges

All easily-touched parts of the equipment shall be
smooth and rounded

easily-touched parts of the equipment shall not
cause an injury in SINGLE FAULT CONDITION

7.3

Moving parts

7.3.1

General

7.3.2

Exceptions

For obviously intended to operate on parts or
materials external to the equipment, shall be
designed to minimize inadvertent touching of these
moving parts

If operator access permitted:

1) Access requires tool

2) Statement about training

3) Warning markings or symbol 14

733

RISK assessment for mechanical HAZARDS to body

parts

RISKS shall be reduced to a tolerable level by at
least the applicable minimum protective measure of
Table 12
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Clause

Requirement + Test

Result - Remark

Verdict

734

Limitation of force and pressure

The maximum tolerable continuous contact
pressure is 50 N/cm?, with a maximum force of 150
N.

The maximum tolerable temporary force for body
contact areas of at least 3 cm?is 250 N for a
maximum duration of 0,75 s

735

Gap limitations between moving parts

7354

Gap limitations between moving parts — Access
normally allowed

7.35.2

Gap limitations between moving parts — Access
normally prevented

7.4

Stability

For each castor and support foot:

- RATED to support a load of at least 4 times its
normal load

- tested according to d) and e)

Conformity tests:

10° tilt test

multi-directional force test

downward force test

castor or support foot that supports the greatest
load (M) is loaded with 4 times that load (4M)

Z|Z2 | 2|70

The castor or support foot that supports the
greatest load is removed from the equipmentand
the equipment is placed on a flat surface

7.5

Provisions for lifting and carrying

i)

General

Equipment or parts having a mass of 18 kg ormore

No Handles or grips

7:5:2

Handles and grips

Handles or grips withstand four times weight

7.5.3

Lifting devices and supporting parts

four times the maximum load

7.6

Wall mounting

Mounting brackets withstand four times weight

Z | 2 |

7.7

Expelled parts

Equipment contains or limits the energy

Protection not removable without the aid of atool
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Clause

Requirement + Test

Result - Remark

Verdict

Mechanical resistance to shock and impact

General

After the tests of 8.2 10 8.3

hazardous live parts not accessible

Voltage tests of 6.8

(see appended table)

no leaks of corrosive or harmful substances

enclosure shows no cracks (hazard)

i)

clearances not less than their permitted values

(see appended table)

insulation of internal wiring remains undamaged

barriers not damaged or loosened

No moving parts exposed, except permitted by 7.3

No damage which could cause spread offire

| W|TW|W|WV|W|TV|TV|TTV| O

8.2

Enclosure rigidity tests

!

8.21

Static test

a force of 30 N applied by the hemispherical end of
a hard rod of 12 mm diameter.

See 8.1

822

Impact test

impact by a smooth steel sphere with a mass 500g
+ 25 g and with a diameter of approximately 50 mm

See 8.1

8.3

Drop test

8.3.1

Equipment other than hand-held equipment and
direct plug-in equipment

832

Hand-held equipment and direct plug-in equipment

Protection against the spread of fire

General

Conformity for each source of hazard or area ofthe
equipment is checked by one of the following:

(See appended table)

Fault test of 4.4; or

(See appended table)

Application of 9.2 (eliminating or reducing the
sources of ignition); or

Application of 9.3 (containment of fire within the
equipment)

9.2

Eliminating or reducing the sources of ignition
within the equipment

See below
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Clause Requirement + Test Result -Remark Verdict
a) | 1) Limited-energy circuit (see 9.4); or
2) Insulation meets the requirements forbasic (see appended table)
insulation; or
Bridging the insulation does not cause ignition (see appended table)
b) | Any ignition hazard related to flammable liquids No flammable liquid
(see 9.5)
c¢) | No ignition accurs when tested in single fault (see appended table) N
condition
9.3 Containment of the fire within the equipment, should it occur -
9.31 General -
a) | Energizing of the equipment is controlled by an P
operator held switch
b) | Enclosure is conform with constructional P
requirements of 9.3.2; and
Requirements of 9.5 are met
9.3.2 Constructional requirements
a) | Connectors and insulating material have (see appended table)
flammability classification FV2 or better
b) | Insulated wires and cables shall retard flame (see appended table) P
propagation. Meet: IEC 60332
¢)| The enclosure is constructed as follows : The equipment has bottom -
openings
1) Bottom and sides constructed with:
i) No openings; or
i) be made of metal with perforations as specified
in Table 16; or
iii) Metal screen with a mesh
iv) openings with baffles according to Figure 12
2) Material of enclosure and any baffle or flame -
barrier is made of:
Metal (except magnesium); or
Non metallic materials have flammability
classification FV1 or better
3) enclosure and any baffle or flame barrier have P
adequate rigidity
9.4 Limited-energy circuit --
a) | Potential not more than 30 rm.s. and 42.4 V peak, N
or 60 Vdc
b) | Current limited by one of following means: N
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Clause

Requirement + Test

Result - Remark

Verdict

1) Inherently or by impedance; or

2) Overcurrent protective device; or

3) A regulating network limits also in single fault
condition

=

Is separated by at least basic insulation

If overcurrent protective device used:

Fuse or a non adjustable electromechanical device

9.5

Requirements for equipment containing or
using flammable liquids

No such liquids.

2| 2|2 |2

Flammable liquids contained in or specified for use
with equipment do not cause spread of fire

Risk is reduced to a tolerable level :

(see appended table)

The temperature of surface or parts in contact with
flammable liquids is 25 °C below fire point

The quantity of liquid is limited

Flames are contained within the equipment

Detailed instructions for risk-reduction provided

9.6

Overcurrent protection

9.6.1

General

Devices not in the protective conductor

Fuses or single-pole circuit-breakers not fitted in
neutral (multi-phase)

=

9.6.2

permanently connected equipment

Not such equipment

Overcurrent device:

Fitted within the equipment; or

Specified in manufacturer's instructions

Z| 222

9.6.3

Other equipment

Protection within the equipment

10

Equipment temperature limits and resistance to heat

10.1

Surface temperature limits for protection againstburns

Easily touched surfaces within the limits

(see appended table)

Heated surfaces necessary for functional reasons
exceeding specified values:

Z| V|

Are recognizable as such by appearance or
function; or
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Clause Requirement + Test Result -Remark Verdict
Are marked with symbol 13 No use this mark N
Guards are not removable without tool P
10.2 Temperatures of windings (see appended table) N
Limits not exceeded in: N
normal condition N
single fault condition N
10.3 Other temperature measurements (see appended table) P
Following measurements conducted if applicable: -
a) | Value of 60 °C of field-wiring terminal box not N
exceeded
b) | Surface of flammable liquids and parts in contact N
with this liquids
¢) | Surface of non-metallic enclosures
d) | Parts made of insulating material supporting parts
connected to mains supply
e) | Terminals carrying a current more than 0.5 A
104 Conduct of temperature test (see appended table) P
10.4.1 General -
10.4.2 Temperature measurement of heating equipment
10.4.3 Equipment intended for installation in a cabinet ora
wall
10.5 Resistance to heat
10.5.1 Integrity of clearance and creepage (See appended table)
distances
10.5.2 Non-metallic enclosures (See appended table) P
After treatment: -
No hazardous live parts accessible;
Tests of 8.1 and 8.2 (See appended table)
In case of doubt, tests of 6.8 (without humidity (See appended table)
preconditioning)
10.5.3 Insulating material -
a) | Parts supporting parts connected to mains supply P
b) | Terminals carrying a current more than 0.5 A P
Examination of material data; or P
in case of doubt: N
1) Ball pressure test; or See appended table P
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Clause

Requirement + Test Result -Remark

Verdict

2) Vicat softening test of ISO 306

11

Protection against hazards from fluids

11.1

General

11.2

Cleaning (See appended table)

11.3

Spillage (See appended table)

11.4

Overflow (See appended table)

11:5

Battery electrolyte

Battery electrolyte leakage presents no hazard

11.6

Specially protected equipment

1.7

Fluid pressure and leakage

11.7.1

Maximum pressure

Maximum pressure of any part does not exceed
Prated

11.7.2

Leakage and rupture at high pressure (See appended table)

Test to IEC 60335 (refrigeration only)

11.7.3

Leakage from low-pressure parts (See appended table)

=

11.7.4

Overpressure safety device

Does not operate in normal use

Meets 1ISO 4126-1; and

It is conform with:

Connected as close as possible to parts intended
to be protected

Z 2 Z | Z

Easy access for inspection, maintenance and
repair

=z

Adjustment only with tool

No discharge towards person

No hazard from deposit of discharged material

Adequate discharge capacity

No shut-off valve between overpressure safety
device and protected parts

Z|Z| | & =

12

Protection against radiation, including laser sources, and against sonic and
ultrasonic pressure

12.1

General

Equipment provides protection
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Clause

Requirement + Test

Result - Remark

Verdict

12.2

Equipment producing ionizing radiation

12.2.1

lonizing radiation

No ionizing radiation

a) Meet the requirements of 12.2.1.2. or be tested,
classified, and marked according to |IEC 60405

(See appended table)

b) uses or generates radiation but only emits stray
radiation, it shall meet the requirements of 12.2.1.3

12.2.1.2

Equipment intended to emit radiation

Equipment which contains radioactive substances
or that generates x-rays

If the effective dose rate at any easily reached
point 50 mm from the outer surface exceeds 5
pSv/h:

a) with symbol 17 of Table 1;

b) for equipment containing one or more
radioactive substances, with the abbreviations of
the radionuclides

c¢) either with the maximum dose rate value at 1 m,
or with a dose rate value between 1 pSv/h and 5
pHSv/h at the appropriate distance inm

Measuring maximum radiation

Equipment containing X-ray sources is set to
produce the maximum possible level of radiation

12.2.1.3

Equipment not intended to emit radiation

The effective dose rate of unintended stray
radiation at any easily reached point 100 mm shall
not exceed 1 uSv/h

12.2.2

Accelerated electrons

which electrons are accelerated by voltages
exceeding 5 kV cannot be opened without the use
of a tool

123

Ultra-violet (UV) radiation

(Conformity test under
consideration)

No unintentional and hazardous escape of UV
radiation

124

Micro-wave radiation

Power density does not exceed 10 W/m?:

12.5

Sonic and ultrasonic pressure

12.5.1

Sound level

(See appended table)

12.5.2

Ultrasonic pressure

(See appended table)
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Clause

Requirement + Test

Result - Remark

Verdict

12.6

Laser sources (IEC 60825-1)

13

Protection against liberated gases, explosion and implosion

131

Poisonous and injurious gases

Not such gases

Attached data/test reports demonstrate conformity

13.2

Explosion and implosion

13.2.1

Components

Components liable to explode:

Pressure release device provided; or

Apparatus incorporates operator
protection (see also 7.6)

Z| Z[Z 22| Z | &

Pressure release device:

Discharge without danger

Cannot be obstructed

13.2.2

Batteries and battery charging

No batteries used

If explosion or fire hazard could occur:

Protection incorporated in the equipment; or

Instructions specify batteries with built-in protection

In case of wrong type of battery used:

No hazard; or

Warning by marking and within instructions

Equipment with means to charge rechargeable
batteries:

Z|Z2|Z|Z2|1Z2|Z2|Z2|Z2|Z2 |2 | Z

Warning against the charging of non-rechargeable
batteries; and

=z

Type of rechargeable batltery indicated; or

Symbol 14 used

Battery compartment design

(See appended table)

Single component failure

Polarity reversal test

13.2.3

Implosion of cathode ray tubes

No such tubes

If maximum face dimensions > 160 mm:

Intrinsically protected and correctly mounted; or

enclosure provides protection:

If non-intrinsically protected:

ZNZ|Zf2=2) Z | Z | Z(Z2| Z
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Clause Requirement + Test Result -Remark Verdict

Screen not removable without tool

If glass screen, not in contact with surface oftube

14 Components and subassemblies
14.1 General See below
Where safety is involved, components meet (see appended table)
relevant requirements
14.2 Motors N

14.2.1 Motor temperatures -

Does not present a hazard when stopped or N
prevented form starting; or

Protected by overtemperature or thermal protection N
device conform with 14.3

14.2.2 Series excitation motors

Connected direct to device, if overspeeding causes N
a hazard
143 Overtemperature protection devices N

Devices operatling in a single fault condition -

a) | Reliable function is ensured

b) | Rated to interrupt maximum current and voltage

c¢) | Does not operate in normal use N
For self-resetting overtemperature protection -
device
1) self-resetting overtemperature protection N

devices are caused to operate 200 times;

2) non-self-resetting overtemperature protection N
devices, except thermal fuses, are reset aftereach
operation and thus caused to operate 10times;

3) non-resetting overtemperature protection N
devices are caused to operate once.
14.4 Fuse holders ==
No access to hazardous live parts N
14.5 Mains voltage selecting devices

constructed so that a change from one voltage or
one type of supply to another cannot occur
accidentally

5.1.3 d) for marking requirements

14.6 Mains transformers tested outside equipment
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Clause

Requirement + Test

Result - Remark

Verdict

short-circuit and overload tests in4.4.2.7

(see FormsA.1)

14.7

Printed circuit boards

See appended table

Data shows conformity with FV-1 of IEC 60707 or
better; or

V-0

Test shows conformity with FV-1 of IEC 60707 or
better; or

See appended table

Thin film flexible PCB with limited-energy circuit
used

14.8

Circuits or components used as transient
overvoltage limiting devices

After test, no sign of overload ordegradation

15

Protection by interlocks

15.1

General

Not interlocks

Interlocks are designed to remove a hazard
before operator exposed

=

15.2

Prevention of reactivation

15.3

Reliability

Single fault unlikely to occur; or

Cannot cause a hazard

Z | Z g Z

16

Hazards resulting from application

16.1

reasonably foreseeable misuse

No HAZARDS shall arise if adjustments, knabs, or
other software-based or hardware-based controls
are set in a way not intended, and not described in
the instructions

Other possible cases of REASONABLY

FORESEEABLE MISUSE that are not addressed
by specific requirements in this standard shall be
addressed by RISK assessment (see Clause 17)

16.2

Ergonomic aspects

For below which give rise to a HAZARD, a RISK
assessment shall be documented:

No rise to hazard

a) limitation of body dimensions;

b) displays and indicators;

c¢) accessibility and conventions of controls;

d) Arangements of TERMINALS.

Z | Z | Z|ZE
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Clause

Requirement + Test

Result - Remark

Verdict

17

RISK assessment

equipment shows that HAZARDS not fully
addressed in Clauses 6 to 16

a) risk analysis

b) risk evaluation

¢) risk reduction

risks remaining after a risk assessment shallbe
identified in the instructions for the responsible
body.

Z|Z|Z |2

adequate information about how to mitigate these
risks shall be given

1) eliminate or reduce RISKS as far as possible

2) take the necessary protective measuresin
relation to RISKS that cannot be eliminated

3) inform users of the residual RISKS due to any
shoricomings of the protective measures adopted
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Clause Requirement + Test Result -Remark Verdict

ANNEX |ROUTINETESTS -

Ei
Manufacturer’s declaration P

ANNEX |QUALIFICATION OF CONFORMAL COATINGS FORPROTECTION AGAINST -

H POLLUTION

HA General N
Conformal coatings meet the requirements of
Clause H.2and H.3.

H.2 Technical properties N
Technical properties of conformal coatings are —
suitable forthe intended application. In particular:

a) Manufacturer indicate that it is a coating for N
PWBs;

b) RATED operating temperature include the N
temperature range of the indicated application;

¢) CTl, insulation resistance and dielectricstrength N
are suitable for the intended application;

d) Coating have adequate UV resistance, if itis N
exposed to sunlight;

e) Flammability RATING of the coating is at leastthe N
required flammability RATING of the applied
PWB.

H.3 Qualification of coatings (see FormA 42)

Coating complies with the conformity requirements. N

ANNEX |[INSULATION REQUIREMENTSNOTCOVERED |(seeFormsA.15and A.18) N

K BY CLAUSEG6.7
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44 TABLE: Testing in single FAULT CONDITION — Results Form A1 P
Ambienttemperature (°C) 2257 -
Ambienttemperature (°C) 2237 -
Testvoltage 15vDC -
sul-)rcle:tl o F:g.lt Fault ;]I_':-lset Comments Verdict
4426 |Adaptor s-¢ |5min |Unit shut down, no damage, no hazards. No function P
output
4426.1 |Q1 s-¢c |5mins |Unit shut down, no damage, no hazards. No function P
(pin G-D)
uz2 s-¢c |Bbmins |Unit shut down, no damage, no hazards. No function P
(pin 1-6)
Ci1 s-¢c |Bbmins |Unit shut down, no damage, no hazards. No function
D2 s-¢c |Bbmins |Unit shut down, no damage, no hazards. No function
NOTE:
1, Record dielectric strength test on Form A.14 and temperature tests on Form A.20.
2, Record in the comments column for each test whether carried out during or after SINGLEFAULT
CONDITION.
3, s-c=short circuit, o-c=open circuit, o-l=overload
5.1.3 TABLE: mainssupply P
Marked rating.... ... 15VDC -
Phase............. | -
FrEQUENCY .....cccovvivevieieei e s LS -
POWEBE o vnmmmanmnannannsusgin 6A ==
TestNo. (U (V)/F (Hz) I(A) I rated (A) Condition /status
1 15VDC 4.69A 6A Normally working
Remark: the measured value not exceed the marked value by more than 10%
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5.3 TABLE: Durability of markings FormA.4 P
Marking method (see NOTE) Agent
1) A  Water
2) B I$obropyl alcohol/  Flgdroleum
spirit

3) C (specify agent)

4) D (specify agent)

5) E (specify agent)

and surface to which marking is fixed.

NOTE —Where applicable include print method, label material, ink or paint type, fixing method, adhesive

Marking location

Marking method (see above)

Identification (5.1.2) 1), 2)
Mains supply (5.1.3) 1}, 2)
Fuses (5.1.4) 1), 2)
Terminals and operating devices (5.1.5.1) 1), 2)
Measuring circuit terminals (5.1.5.2) 1), 2)
Switches and circuit breakers (5.1.6) 1}, 2)

Double/reinforced equipment (5.1.7)

Not such equipment

Field wiring Terminal boxes (5.1.8)

Not such equipment

Warning marking (5.2) 1), 2)
Battery charging (13.2.2) No battery
Remains legible | Labelloose | Curled edges
Method [ Test agent Comments
Verdict Verdict Verdict

1), 2) A B Remains legible

No loose

All markings accordance with
5.1.2 to 5.2 test in this
method, and pass the test

No curled
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6.2 TABLE: Listof accessible parts FormA.6 P
612 Exceptions See below --
6.2 Determination of accessible parts See below --
Lo Determination method Exception under 6.1.2
Item Description (NOTE 5) (NOTE 4)
1 Front Enclosure Rigid test finger and Test |No hazard voltage
pin 3 mm diameter

NOTE 1 - Test fingers and pins are to be applied without force unless a force is specified (see6.2.1)

NOTE 2 — Special consideration should be given to inadequate insulation and high voltage parts (see 6.2)

NOTE 3 — Parts are considered to be ACCESSIBLE if they could be touched in the absence of any covering
which is not considered to provide suitable insulation (see note to paragraph 1 of6.4).

NOTE 4 — Capacitor test may be required (see Form A.7).

NOTE 5 - The determination methods are: visual; rigid test finger; jointed test finger; pin 3 mmdiameter;
pin 4 mm diameter.

Supplementary information:

There are no any hazardous parts accessible afterinstallation.

6.3.1 TABLE: Levels in NORMAL CONDITION N

Open-circuit voltage measurement on secondary outputterminal:

Open-circuit Condition max. Voltage Comments

voltage measured

betwgen‘ V peak Vdec./Vac.

Touch currentmeasured | Condition Accessible | Accessible Charged Charged

between: current (mA) current capacitance | capacitance
limit(mA) (uC/mJ) (WC/mJ)

Input: 110% of rated supply voltage

Note: the Accessible currentwas measured according to 6.3.1 b) with the test circuit of figure A.1 connected
between the specified points.
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6.3.2 TABLE: Levels in SINGLE FAULT CONDITION Form A6 N
Open-circuit voltage measurement on secondary output terminal (for model HT5156):
Open-circuit Condition max. Voltage Comments
voltage measured
Bt ar Vpeak |Vd.c./Vac.
- Single fault condition - - Limit: --.
i Charged
Touch currentmeasured " Accessible | Accessible | Charged | 7RI
behicor: Condition current (mA) current capacitance p
' limit(mA) (MC/mJ) (PC/mJ)

Single fault condition

betweenthe
Input: 110%

specified points.
of rated supply voltage

Note: the Accessible current was measured according to 6.3.1 b) with the test circuit of figure A.1 connected

6.5.2.1 TABLE: Cross-sectional area of bonding conductors N
Conductor location Cross-sectional area Verdict

6.5.2.3 TABLE: Tighting torque test N
Conductor location Size of Screw Tighting torque (Nm) Verdict

6.5.2.4 TABLE: Impedance of of plug-connected equipment N
Test Valtage attained Calculated resistance Verdict

ACCESSIBLE part under test current after 1 min (maximum allowed 0,1 Q)
A V Q
Supplementary information:
6.5.2.5 TABLE: Impedance of protective bonding of permanently connected N
equipment
Test Voltage attained after 1 min Verdict
ACCESSIBLE part under test current (maximum 10 V)
A V

Supplementary information: Not permanently connectorequipment

Add: No.7, New Era Industrial Zone, Guantian, Bao'an District, Shenzhen, Guangdong, China
Certificate Search: http://www.bst-lab.com, Tel:4009626168, E-mail:christina@bst-lab.com

Page 38 of 47




BST Testing (Shenzhen) Co.,Ltd.

Report No.: XDAK223250958071412AR

Appendix tables
6.5.2.6 TABLE: Transformer protective bonding screen N
Test Voltage attained after 1 min Verdict
ACCESSIBLE part under test current (maximum 10 V)
A
Supplementary information: Not permanently connectorequipment
6.5.3 TABLE: protective impedance N
A high INTEGRITY single component
Component Location Comments
A combination of components
Component Location Comments
A combination of BASIC INSULATION and a current or valtage limiting device

Component Location Comments
Supplementary information:
6.7.1 TABLE: protection against electric shock N
clearance cland creepage Up Urm.s. |requiredcl | cl(mm) required der
distance dcrat/of: (v v) (mm) der (mm) (mm)

\

6.8 TABLE: Procedure for voltage tests (Dielectric strength tests) P
444.1b) |Conformity after application of fault conditions’ P
6.53 Supplementary insulation and reinforced insulation P
6.6.1 Connections to external circuits P
6.7.3.2 CLEARANCE P
6.7.3.4 Solid insulation P
6.10.2.2 Fitting of non-detachable MAINS SUPPLY cords'’ N
8 Mechanical resistance to shock and impact P
91a)2 Eliminating or reducing the sources of ignition within the equipment N
93¢c) Limited-energy circuit N
11.2 Cleaning’ N
11.3 Spillage' N
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11.4 Overflow' N
11.6 Specially protected equipment" N
"Record the fault, test or treatment applied before the dielectric strengthtest
Jestisite altilie . «oanemmrensmmmsmnnsrad <2000m -
Test voltage correction factor (see Table 10)....: 1.0 -
Location or Clause or [Humidity| Working | Test voltage Comments Verdict
references from | sub-clause | Yes/No | voltage |r.m.s./peak/d.c
Forms A.2 and A.5 \ V
+ - toenclosure - Yes 15V 500vrms | No flashover or break P
a.c. down
Supplementary information:
6.10.2.2 TABLE: Cord anchorage N
Location Mass Pull Verdict | Torque | Verdict Comment
kg N Nm
Supplementary information:Not fitting of non-detachable mains supply cords
8 TABLE: mechanical resistance to shock and impact P
Test part Test condition Testresuilt
Enclosure Static test: 30N, hard rod of ®12mm, No hazard
Enclosure Impacttest: 500g+25g, 50mm No hazard
9.3 TABLE: flammability of materials (IEC 60695-11-10) N

Mat&faltasiad v smemnnimnnniamsrms s :

Certificated materials

GeNETCNAME ...

Materialmanufacturer.....................o

Type designation ................ R

COIOUR s T S S T :

Conditioningdetails ...

ThICKNESS (MM) ..o

Duration of flaming after first application (s) ...........:

Duration of flaming plus glowing after second
apphication (8) cuuumnan sy s :
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Appendix tables
Specimen burns to holding clamp (Yes/No) .......... s -
2 -
3-
Cottorignlted (YesINOY ... g1= -
2 -
3-
Supplementary information:
PCB and plastic enclosure have through UL authentication. And the flammability classification are V-0.
9.4 TABLE: Limited-energy circuit N
grout | Openciuit | Mesimum | N | UCGG | aem | Commens
power (VA) (VA) (Yes/No)
Supplementary information:
10 TABLE:temperaturetests P
VORAGE (V) oo :|AC220V -
Frequeney (M)« wsssrmmenmuess s it --
Duration {thMinY: couunnmmanasaameanssnis | 4N -
Ambienttemperature Ta(°C) ... : | See below -
Measured Corrected Maximum
Part /location | temperature Tm maximum allowed Result Comments
(°C) temperature(°C) | temperature(°C)
connector 43 58.7 85 P --
Inside wire 381 53.8 105 P -
Enclosure 29.6 45.3 65 P -
Enclosure 293 45 65 P --
Ambient 243 40 - -- --
Supplementary information:
10.5 TABLE: ball-pressure tests for thermoplastics P
Limited impression diameter (mm) <2 mm -
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Part Test temperature (°C) Impression diameter (mm)

Enclosure 75°C 1.2

PCB 125°C 1.1

11 TABLE: protection against hazards from fluids P

: . ; equipment [ working test
location | cleaning | spillage | overflow plusliquid | voltage (V) | voltage (V) result  [comments

Enclosure / / AC220V 500V Pass

11.7.2 TABLE: leakage and rupture at high pressure N

Maximum
permissible Testpressure
Part working pressure Factor (pa) Leakage test Burst test Comments
(pa)
11.7.3 TABLE: leakage from low-pressure parts N
Part Test pressure(Pa) Result Comments
12.21 TABLE:ionizing radiation N
location radiation ( Sv/h) result comments
12.5.1 TABLE: sound level measurements N
location value (dBA) calculated maximum sound
pressure level
12.5.2 TABLE: ultrasonic pressure measurements N
location value (dB) frequency (kHz) result

13.2.2 TABLE: batteries tests N
Battery load and charging circuit diagram.............: | No battery used -
Battery type ... -
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Battery manufacturer ..o -
Batterymodel...............co.ooev i -
Battery catalogue NO..........covvvsinmnanse : -
Battery ratings ...ccummmmmammanissmnanaami : -
Reverse polarity installment test -

Component Result, open circuit Result, short circuit
14.1 TABLE: components P
. Manufacturer/ . Mark(s) of
Object/partNo. ek Type/ model Technicaldata Standard conformity)
Enclosure Various Various Thickness: Min. - -
1.2mm
Internal wire Various 1015 26-18AWG, 105°C |UL758 Tested with
UL61010-1 appliance &
UL
connector Various DB9 ABS UL61010-1 Tested with
appliance

) an asterisk indicates a mark which assures the agreed level ofsurveillance

14.2.1 TABLE: motortemperatures measurements N
VOEAE VD) st -
Frequency (Hz) ... : -
Duration(h,min).............................. : -
Ambienttemperature Ta(C)........ ... : =

corrected :
Motor No. and : Measurod maximum et
. Insulationclass | temperature Tm allowed result
location (C) temperature temperature (C)
Tm-Ta+ 40 (C) P
14.3 TABLE: overtemperature protection devices N
component type result comments
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Note: Type: self-resetting SR, non-self-resetting NSR, non-resetting NR

14.6

TABLE: Short circuit (for Mains transformer)

Form A.39

Mains transformers tested outside equipment

Approved Adaptor

44272

Short circuit

TYPC -

ManUfaCtUurer ...

Test in equipment

Test on bench

Temperature protection class ofthe lowest RATED
winding (class or maximum RATED temperature) .:

Winding identification ... s

Type of protector forwinding .................cccccoeiin. :

EEpSaA NG ....coonnmvmn s :

Winding temperature, primary (°C) ...

Winding temperature, secondary (°C) ....................:

Tissue paper / cheesecloth OK?

Voltage test, primary to secondary (V) ................ =

Voltage test, primarytocore (V) ...
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14.6

TABLE: Overload tests (for Mains transformer)

Form A.40

Mains transformers tested outside equipment

Approved Adaptor

TP oo o e e S 3

Manufacturer

Test in equipment

Test on bench

Temperature protection class of the lowest RATED
winding (class or maximum RATED temperature) .:

Winding identification ...

Type of protector forwinding ..............ccccoooveee :

Elapsed time ... -

Winding temperature, primary (°C) ...................... :

Winding temperature, secondary (°C) ...................

Tissue paper / cheesecloth OK ?

Voltage test, primaryto secondary (V) .......... ... :

Voltage test, primarytocore (V) ......coooooiveiiii
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Fig. 2

END OF REPORT
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GLOBAL TESTING AND CERTIFICATION PRECISION SERVICE CLOUD FACTORY

512\ B S TA RELIABLE TESTING FOR TRUST

Certificate of Compliance

Certificate No. : XDAK223250958071412AC
Shanghai Matis Electric Co.Ltd

Applicant : Room318-320, No.83,West Huanghu Road, Pudong,
Shanghai, China 201306
Shanghai Matis Electric Co.Ltd

Manufacturer : Room318-320, No.83,West Huanghu Road, Pudong,
Shanghai, China 201306

Product Name * Multi Circuit Power Monitoring System

Trade Name - Matis

: Starline -V10 + Starline- M10/20/30/40+

Main Test Model * * starline-E10/E11/E31+ CTO100/CTO/200/CTO400/CTO600

Additional Model
Test Standard : EN 61010-1:2010+A1:2019

As shown in the
Test Report No. - XDAK223250958071412AR

The EUT described above has been tested by us with the listed standards and found in
compliance with the council LVD directive 2014/35/EU. It is possible to use CE marking
to demonstrate the compliance with this LVD Directive.

The certificate applies to the tested sample above mentioned only and shall not imply
an assessment of the whole production

BST Testing (Shenzhen)Co., Ltd.
Add:No.7,New Era Industrial Zone, Guantian, Bao’an District,Shenzhen,Guangdong,China.
Certificate Search: http:/mwww.bst-lab.com, Tel: 400-962-6168, E-mail:christina@bst-lab.com




