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Possible results

Test case omitted by customer request....................... : ENR
Test case does not apply to the test object ................. : N(A)
Test sample does meet the requirement...................... . P(ass)
Test sample does not meet the requirement............... : F(ail)

General remarks

"(see remark #)" refers to a remark appended to the report.

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

"(see appended results)" refers to results appended to the report.

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

The test samples were provided by the client and were tested as submitted.

This report does not contain corrections or erasures.

This report shall not be reproduced except in full without the written approval of the testing laboratory.

UL Singapore Lab uses the “Simple Acceptance” decision rule based on IEC Guide 115:2023, Clause 4.3.3
and measurement uncertainty is not applied when providing statements of conformity in accordance with IEC
Guide 115:2023, 4.3.3.

Specific remarks

1) In this report, All the tests were covered based on IEC AS 62052-11 & 62053-21 standards
except below clauses as omitted by customer.
e AS 62052-11 clause 7.2 Heating tests (128A test which referred to AS 62052-31
variation Annex Z2)
e |EC AS 62052-11 clause 7.3 Insulation (SCS tests referred IEC AS 62052-31 clause
6.10.6)
e |EC AS 62053-21 clause 8.2 table 8 operational accessories
2) All the tests in the report were performed with 230Vac (L-N)

3) Refer individual tests column for subcontracted tests to UL RTP Lab & Power Lab.

Statement of results
The test samples were assessed to customer selected 62052-11 & 62053-21 clauses of test specification.

The test samples were COMPLY with customer selected 62052-11 & 62053-21 clauses of test specification.
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Product details
Enclosure type ..
Connection type
Meter type. .........
Energy type......
Accuracy class ..

Protective class.

Voltage rating....
Operating Temperature...................
Limit range of operation...................
Storage and transportation.............. :

Number of phases ........cccccvecvvieenennl

Number of elements ............ccccuveeeennnl

Standard current rating..................
Maximum current rating...................

Indoor or outdoor.............ccceennnallt

Thermoplastic

Direct

Active and Reactive
Import and Export
Active 1 & Reactive 2
Il

1

1

230Vac

-25°C to 70°C
-25°C to 55°C
-25°C to 70°C

5A
100A
Indoor

50 Hz
Crystal

v106¢c2
0.85kg

201mm (H) x 125mm (W) x 91.6mm (D)

Marking details
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IEC AS 62052-11

Clause Requirement — Test Remark Result

1. SCOPE NOTED

2. NORMATIVE REFERENCES NOTED

3. TERMS AND DEFINITIONS NOTED

4. STANDARD ELCTRICAL VALUES NOTED

5. MECHANICAL REQUIREMENTS AND TESTS

5.1 Mechanical requirements

Designed and constructed to avoid introducing danger in normal use and under
normal conditions; especially:

- Protection against electric shock See appendix result

- personal safety against effects of excessive See appendix result
temperature

- protection against spread of fire See appendix result

- protection against penetration of dust and water See appendix result for water
test

Parts subject to corrosion under normal working P
conditions protected effectively

Protective coatings not liable to damage by ordinary P
handling

Protective coatings not liable to damage by P
exposure to air

Outdoor meters withstand solar radiation Indoor Meter

52 Case

521 Requirements

T|TV|T|Z

Case sealed such that internal parts accessible only
after breaking the seal(s)

Cover not removable without use of a tool

Non-permanent deformation cannot prevent
operation of the meter

522 Mechanical tests P

5221 Spring hammer test See appendix result
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IEC AS 62052-11

Clause Requirement — Test Remark Result
5222 Shock test P
5223 Vibration test P
5.3 Window P

Cover is transparent; or P
One or more windows provided for reading display P

and observation of operation indicator, if fitted

Window(s) of transparent material

Window(s) cannot be removed undamaged without
breaking the seals

54 Terminals — Terminal block(s) — Protective earth (see appended results) P
terminal
Terminal block material capable of passing tests in ISO 75-2 for temperature of P
135°C and pressure of 1,8 MPa (method A).

5.5 Terminal cover(s) The terminal covers are in P

place and covered fully

Referred this clause to safety standard IEC AS 62052-31 clause 6.9.4 NOTED
Terminals, if grouped together and not protected by P

other means, have separate cover which can be
sealed independently of the meter cover

Terminal cover encloses terminals, conductor fixing P
screws and suitable length of conductor and suitable
length of conductors and their insulation

When meter panel mounted, no access to terminals P
without breaking seal(s) of terminal cover(s)

5.6 Clearances and creepage distances P
Referred this clause to safety standard IEC AS 62052-31 clause 6.7 NOTED

5.7 Insulating encased meter of protective class Il Meter is protective class II. P
Referred this clause to safety standard IEC AS 62052-31 clause 3.6.8, 5.4.5.1, NOTED
6.5.2,6.8 &6.9.2

5.8 Resistance to heat and fire P
Referred this clause to safety standard IEC AS 62052-31 clause 9 NOTED
Terminal block, terminal cover and meter case (see appended results) P

subjected to glow wire test as specified according
to IEC 60695-2-11

5.9 Protection against penetration by dust and water IEC 62052-31, Clause11 P
were refer to sub clause

from IEC 62052-11 Ed 1.0
and IEC 60529 for IP tests

Referred this clause to safety standard IEC AS 62052-31 clause 11 NOTED
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IEC AS 62052-11

Clause Requirement — Test Remark Result
Meter conforms with degree of protection according to IEC 60529 (mounting P
means and test conditions as specified)

Indoor meter P 51 Customer request test with P
IP54

Outdoor meter IP54 (without suction)
AC Power Frequency voltage: IEC 62052-31 Clause | (see appended table)
6.10.4.34

5.10 Display of measured values P
Information shown either by: P
Electromechanical register; or N
Electronic display P
For electronic display, non-volatile memory have Up to 10 Years retention P
minimum retention time of 4 months (see appended table)
For multiple values presented in single display N
Possible to display content of all relevant memories P
Identification of each applied tariff applied N
For automatic sequencing displays, each display of |5s P
register for billing purposes retained for at least 5 s
Active tariff rate indicated N
Principal unit for measured values P
- kWh P
Every digit of electronic display able to display all P
values from 0 to 9
Register able to display energy for 1500 h at 1500h at 230V x 100A = P
reference voltage and maximum current unity power | 34,500 kWh. Meter able to
factor display up to 99999.9 kWh
Impossible to reset indication of cumulative total of | Reset can only be done P
energy during use through proprietary software

5.1 Output device
Meter has test output device capable of being
monitored with suitable testing equipment
Manufacturer states number of pulses to ensure P
measuring accuracy of at least 1/10 of class of
meter
Electrical pulse output
ON voltage Class A< 8V Class B meter
ON voltage ClassB< 1V P

OFF voltage Class A= 25V

Class B meter
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IEC AS 62052-11

Clause Requirement — Test Remark Result

OFF voltage Class B= 14 V
ON current Class A 2 10 mA Class B meter
ON current Class B = 2 mA
OFF current Class A <2 mA Class B meter

OFF current Class B < 0.15 mA

ON time 2 30 ms

OFF time 2 30 ms

Transition time <5 ms

Pulse constant correct

Intrinsic errors within accuracy class specification

UV|V|(T0|TV|TUV|(TD|TOV|(Z2|T|Z2]|T0

Operation indicator, if fitted, is visible from the front
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IEC AS 62052-11

Clause Requirement — Test Remark Result

5111 Mechanical and electrical characteristics

Optical test output accessible from front

Maximum pulse frequency not exceeding 2.5 kHz

Measured frequency 25Hz
Unmodulated output pulse has wave shape of P
Figure D2
Pulse transition time not exceeding 20 us P
Measured pulse transition time 0.75 us
Sufficient spacing between outputs or status P
displays
Rise time verified with receiver diode with tr <= 0.2 P
us

5.11.12 Optical characteristics
Radiated signal between 550 nm and 1000 nm
Signal wavelength 831 nm
Output device radiation strength in ON-condition P

measured 10 mm from surface of meter between
50 uW/cm?and 1000uW/cm?2

Measured radiation strength (ON-condition) 113.77 pWicm?
Radiation < 2 uW/cm? in OFF-condition P
Measured radiation strength (OFF-condition) 0.31 uW/cm?

512 Marking of meter

This subclause shall be read together with IEC 62052-31:2015, Clause 5.

For metrology related markings, the existing text applies. For safety related
markings IEC 62052-31:2015, Clause, 5 applies

Note: IEC 62052-31 Clause 5 referred back to metrology Ed 1.0 standards IEC
62052-11 2003 62052-21 2004

5.121 Name-plates

Meter bears following information; as applicable:

a) |Manufacturers name or trademark

Place of manufacturer (if required)

b) |Designation of type

Space for approval mark (if required)

c) | Number of phases

U|(TV|Z2|T0|T|TV|(T|T

Number of wires for which meter is suitable
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IEC AS 62052-11

Clause

Requirement — Test

Remark

Result

Markings may be replaced by graphical symbols

Serial number; or

Year of manufacture

Serial number marked on plate fixed to cover; also

Marked on meter base; or

Stored in meter’s non-volatile memory

Data retention 10 years

e)

Reference voltage in one of the following forms:

Number of elements and voltage at terminals

Rated system voltage or secondary voltage of
instrument transformer to which meter is intended
to be connected

230V

(V|0 |0V |Z2(Z2|T|T| T

For direct connected meters; basic current and
maximum current

5 (100)A

Reference frequency (Hz)

50 Hz

Meter constant

1000 imp/kWh & 1000
imp/kvarh

Class index of meter

Class 1 Active & Class 2
Reactive

)

Reference temperature if different from 23 °C

k)

Double square symbol for insulated encased
meters of protective class I

Information under a), b) and c) may be marked on
external plate permanently attached to meter

On meter front cover

Information under d) to k) marked on name-plate;
preferably placed within the meter

On meter front cover

Marking indelible, distinct and legible from outside
the meter

Meter of special type; this specified on name-plate
or separate plate

Instrument transformers taken into account in meter

constant; transformer ratio(s) marked

Standard symbols may be used (IEC 60387)

5.12.2

Connections diagrams and terminal marking

Meter preferably marked with diagram of
connections

If not possible; reference made to connection
diagram

For polyphase meters, diagram shows phase
sequence for which meter is intended

UL International-Singapore Pte Ltd
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IEC AS 62052-11

Clause

Requirement — Test

Remark

Result

Where meter terminals are marked, marking
appears on the diagram
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IEC AS 62052-11

Clause

Requirement — Test

Remark

Result

CLIMATIC CONDITIONS

Temperature range

Specified operating range

Indoor meter —-10°Cto45°C

—25°Cto70°C

Outdoor meter —25 °C to 55 °C

Limit of operating range

Indoor meter —25°C to 55 °C

—25°C to 55 °C

Outdoor meter —40°Cto 70 °C

Limit range for storage or transport

Indoor meter —-25°Cto 70 °C

—25°Cto70°C

Outdoor meter —40 °Cto 70 °C

Other values negotiated with purchaser

6.2

Relative humidity

The meter shall be designed to withstand
the climatic conditions defined specified in
IEC 62052-31:2015, 1.4.1 c), 1.4.2 ¢) and
1.4.3. For combined temperature and

humidity test,see 6.3.3 (of IEC 62052-11)

T|(TV|TVT|Z]| 7T

6.3

Tests of the effect of the climatic environments

6.3.1

Dry heat test

condition, +70 °C £ 2 °C, 72 h)

Test carried out according to IEC 60068-2-2 as specified (non-operating

After the test

Shows no damage

Shows no change of information

Operates correctly

(see appended table)

6.3.2

Cold test

Tested with lower temperature -40 °C

6.3.3

Damp heat cyclic test

Tested with higher temperature 25 °C
to 70 °C

TU|(TV|TV|TVT|T| T

6.3.4

Protection against solar radiation

Indoor meter.

7.

ELECTRICAL REQUIREMENTS

7.1

Influence of supply voltage

711

Voltage range

712

Voltage dips and short interruptions

7.2(IEC)

Heating

(see appended table)
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IEC AS 62052-11

Clause Requirement — Test Remark Result
7.2(AS Heating lovl 128A tests omitted by N
variation) customer’s

Referred temperature limits and resistance to heat to IEC AS 62052-31 clause 10 NOTED

7.3 Insulation (see appended table) P

The requirements are referred to IEC AS 62052-31 clause 6.7, 6.8 & 6.10 NOTED

IEC AS 62052-31 clause 6.10.6 SCS control switch omitted by customer’s N

7.3.1 General test conditions

7.3.2 Impulse voltage test (see appended table)

7.3.3 AC voltage test (see appended table)

74 Immunity to earth fault Direct connected meters

7.5 Electromagnetic compatibility

T|(TV|Z2|T0T|T|T

Conducted or radiated electromagnetic
phenomena or electrostatic discharge damage or
affect accuracy

S

751 General test conditions

Meter in normal working position with all covers
and terminal covers in place

All parts intended to be earthed are earthed

After the test:

Meter shows no damage

T|TV|T| T

Meter operates as specified in relevant
standard(s)

752 Test of immunity to electrostatic discharge

7.5.3 Test of immunity to electromagnetic RF fields

754 Fast transient burst test

T|(T|T| T

7.5.5 Test of immunity to conducted disturbances,
induced by radio-frequency fields

7.5.6 Surge immunity test

Test carried out according to IEC 61000-4-5 as specified (operating condition,
voltage and auxiliary circuits energized with reference voltage, no current in current
circuits, current circuit terminals open circuit, 1 m cable length between surge
generator and meter, differential mode (line to line), pulses to be applied at 60° and
240° relative to zero crossing of AC supply, 5 positive and 5 negative tests,
Repetition rate maximum 1/min)

Test voltage on current and voltage circuits 4kV P
(mains lines): 4 kV; generator source
impedance: 2 Q
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IEC AS 62052-11

Clause

Requirement — Test

Remark

Result

Test voltage on auxiliary circuits with reference
voltage over 40 V: 1 kV; generator source
impedance: 42 Q

During the test temporary degradation or loss of
function is allowed

Not produce a change in register of more than X
units

Test output not produce signal of more than X
units

Change in register 0

Test output signal 0

X 0.023

75.7

Damped oscillatory waves immunity test Direct connected meter

7538

Radio interference suppression

Test carried out according to CISPR 22 as specified (Class B equipment, table
top equipment, for connection to the voltage circuits, an unshielded cable length
of 1 m to each connector, meter in operating condition, voltage and auxiliary
circuits energized with reference voltage, with a current between 0,1 and 0,2 |, or
0,1 and 0,2 |, (drawn by linear load and connected by unshielded cable length of 1

m))

Results comply with the requirements in CISPR 22

TYPE TESTS

Test conditions

All test carried out under reference conditions unless

otherwise stated

Type test conducted on one or more meter(s)

Selected by the customer

Recommended test sequence in Annex F

NOTED

For modifications made after the type test affecting
only part of the meter only tests related to the
changes need be tested

NOTED
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IEC AS 62052-11
Clause Requirement — Test Remark Result
A ANNEX A, RELATIONSHIP BETWEEN AMBIENT AIR TEMPERATURE AND NOTED
RELATIVE HUMIDITY
B ANNEX B, VOLTAGE WAVE-FORM FOR THE TESTS OF THE EFFECT OF NOTED
VOLTAGE DIPS AND SHORT INTERRUPTIONS
C ANNEX C, TEST CIRCUIT DIAGRAM FOR THE TEST OF IMMUNITY TO NOTED
EARTH FAULT
D ANNEX D, OPTICAL TEST OUTPUT NOTED
E ANNEX E, TEST SET-UP FOR EMC TESTS NOTED
F ANNEX F, TEST SCHEDULE — RECOMMENDED TEST SEQUENCES NOTED
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IEC AS 62052-11

Clause Requirement — Test Remark Result
IEC 62052-11 SECTION 5.1 GENERAL MECHANICAL REQUIREMENTS
Criteria

Meters shall be designed and constructed in such a way as to avoid introducing
any danger in normal use and under normal conditions, so as to ensure
especially:

* protection against electric shock, see IEC 62052-31:2015, Clause 6;

* protection against mechanical hazards and stresses, see IEC 62052-31:2015,
Clauses 7 and 8;

* protection against spread of fire, see IEC 62052-31:2015, Clause 9;

* personal safety against effects of excessive temperature, see IEC 62052-31:2015,
Clause 10;

* protection against penetration of, dust and water, see IEC 62052-31:2015, Clause
11.

* protection against liberated gases and substances, explosion and implosion, see
IEC 62052-31:2015, Clause 12.

Test Date and Location

Testing Performed Test Operator Location Date(s)

Spring Hammer Test Chris Ashby / Jackson Daniel UL LLC, 12 Laboratory Dr, 2023-08-24
RTP, NC 27709

Test Method

All parts which are subject to corrosion under normal working conditions shall be protected
effectively. Any protective coating shall not be liable to damage by ordinary handling nor
damage due to exposure to air, under normal working conditions. Outdoor meters shall
withstand solar radiation.
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Remark

Result

Test Results

The Gen™5 Riva is compliant with the following customer specified testing AS 62052-11, Section

5.1 General Mechanical Requirements:

Note: This test results referred to R4790778107 -IEC (AS)_RTP report from UL RTP, Appendix A.

e 52272—-Shock Test
e 5223 - Vibration Test
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IEC 62052-11 SECTION 5.2 CASE
Criteria

The meter shall have a case which can be sealed in such a way that the
internal parts of the meter are accessible only after breaking the seal(s).

The cover shall not be removable without the use of a tool.

The case shall be so constructed and arranged that any non-permanent
deformation cannot prevent the satisfactory operation of the meter.

The mechanical strength of the meter case shall be tested with the following tests:

Test Date and Location

Testing Performed Test Operator Location Date(s)
Spring Hammer Chris Ashby / Jackson Daniel UL LLC, 12 Laboratory Dr, 2023-08-24
RTP, NC 27709

Test Method
IEC 62052-11 Sections:

e 5.2.2.1 - Spring Hammer Test
e 5.2.2.2—-Shock Test
e 5.2.2.3 —Vibration Test

Test Results

The GEN™S5 RIVA is compliant with the following customer specified testing IEC 62052-11,
Section 5.2 Case Requirements.

Note: This test results referred to R4790778107_IEC (AS)_RTP report from UL RTP. Report finds
in Appendix A and

R4790778107-IEC_AS Safety
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IEC 62052-11 SECTION 5.2.2.2 SHOCK TEST
Criteria

The test shall be carried out according to AS 60068.2.27, under the following
conditions:

After the test, the meter shall show no damage or change of the information and

shall operate correctly in accordance with the requirements of the relevant
standard.

| Test Date and Location

Testing Performed Test Operator Location Date(s)
Accuracy Check Jackson Daniel UL LLC, 12 Laboratory Drive RTP, 2023-06-06
NC 27709
Shock Test Chris Rose UL LLC, 12 Laboratory Drive RTP, 2023-06-13
NC 27709
Accuracy Check Jackson Daniel UL LLC, 12 Laboratory Drive RTP, 2023-06-26
NC 27709

Test Method
1. Verify meter accuracy at I, or I,
2. Mount the meter to the shock table in non-operating condition, without the packing;
3. Conduct the test with a half-sine pulse, peak acceleration: 30 g, (300 m/s2) and
duration of the pulse: 18 ms.
4. Verify no mechanical damage to meter and then meter accuracy at I, or .

Test Results
The GEN™5 RIVA is compliant with IEC 62052-11 Section 5.2.2.2 Shock Test.

Note: This test results referred to R4790778107_IEC (AS)_RTP report from UL RTP. Report finds
in Appendix A.
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IEC 62052-11 SECTION 5.2.2.3 VIBRATION TEST
Criteria

The test shall be carried out according to AS 60068.2.6, under the following
conditions:

After the test, the meter shall show no damage or change of the information and
shall operate correctly in accordance with the requirements of the relevant
standard.

| Test Date and Location

Testing Performed Test Operator Location Date(s)
Accuracy Check Jackson Daniel UL LLC, 12 Laboratory Drive RTP, 2023-06-06
NC 27709
Shock Test Chris Rose UL LLC, 12 Laboratory Drive RTP, 2023-06-13
NC 27709
Accuracy Check Jackson Daniel UL LLC, 12 Laboratory Drive RTP, 2023-06-26
NC 27709

Test Method
1. Verify meter accuracy at |y or In.
Mount the meter to the shock table in non-operating condition, without the packing;
3. Conduct the test over a frequency range: 10 Hz to 150 Hz, with a transition frequency:
60 Hz, f < 60 Hz, constant amplitude of movement 0,075 mm, f > 60 Hz, constant
acceleration 9,8 m/s2 (1 g), a single point control, and number of sweep cycles per
axis: 10.

4. Verify no mechanical damage to meter and then meter accuracy at I, or .
NOTE 10 sweep cycles = 75 min.

Test Results
The GEN™5 RIVA is compliant with IEC 62052-11, Section 5.2.2.3 Vibration Test.

Note: This test results referred to R4790778107_IEC (AS)_RTP report from UL RTP. Report finds
in Appendix A. Report find in Appendix A
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IEC 62052-11 SECTION 5.3 WINDOWS
Criteria

If the cover is not transparent, one or more windows shall be provided for
reading the display and observation of the operation indicator, if fitted. These
windows shall be of transparent material which cannot be removed undamaged
without breaking the seal(s).

Test Date and Location

Testing Performed Test Operator Location Date(s)
Windows Vairakkannu Vairavan/ Soo Voo UL SGP, 20 Kian Teck Lane, 2023-07-11
Key Singapore 627854

’Test Method

Verify the meter’s contains windows, the registers can be read through the window, and they
cannot be removed without breaking the seal(s).

Test Results
The GEN™5 RIVA is compliant with IEC 62052-11, Section 5.3 Windows

Figure 1: Photograph of the Meter’s Window(s)
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IEC 62052-11 SECTION 5.4 TERMINALS — TERMINAL BLOCK(S)

Criteria

SEE |EC 62052-31:2015, 6.5.2, 6.9.5, and 6.9.7.

NOTE This subclause is based on IEC 61010-1:2010, 6.5.2.1 and IEC
60255-27:2013, 5.1.6.2.

Accessible conductive parts shall be bonded to the protective conductor
terminal if they could become hazardous live in case of a single fault of the
primary means of protection specified in 6.4. Alternatively, accessible
conductive parts shall be separated from parts, which are hazardous live, by
a conductive protective screen bonded to the protective conductor terminal.

Unearthed accessible conductive parts such as nameplates, screws,
suspensions and rivets need not be bonded to the protective conductor
terminal if they are separated from all hazardous live parts by double
insulation or reinforced insulation.

Conformity is checked as specified in 6.5.2.2 to 6.5.2.5.

Terminals may be grouped in (a) terminal block(s) having adequate
insulating properties and mechanical strength. In order to satisfy such
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requirements when choosing insulating materials for the terminal block(s),
adequate testing of materials shall be taken into account. See also 9.3.2.1

Conformity is checked with the test specified in 10.5.2.

The holes in the insulating material which form an extension of the terminal
holes shall be of sufficient size to also accommodate the insulation of the
conductors.

The material of which the terminal block is made shall be capable of passing
the tests given in ISO 75-2 for a temperature of 135 °C and a pressure of
1,8 Mpa (method A).

All parts of each terminal shall be such that the risk of corrosion resulting
from contact with any other metal part is minimized.

Electrical connections shall be so designed that contact pressure is not
transmitted through insulating material.

Terminals of one current circuit are considered to be at the same potential.

The terminals, the conductor fixing screws, or the external or internal
conductors shall not be liable to come into contact with metal terminal
covers.

Each terminal shall be capable of accommodating and reliably clamping a
multi-stranded conductor as specified in Table 1.

Table 1: Conductor sizes for Terminals

Terminal rating Conductor size, mm?
A Minimum Maximum
32 25 6
50 10
100 25
125 35

Test Results

The GEN™5 RIVA is compliant with AS 62052-11, Section 5.4 Terminals — Terminal block(s).

Note*: This test data is referred from safety report number R4790778107-IEC_AS
SAFETY
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IEC 62052-11 SECTION 5.5 TERMINAL COVER(S)
Criteria

SEE IEC 62052-31:2015, 6.9.4.
Hazardous live parts shall be located within the equipment case.

If the equipment case has removable covers, they shall be firmly secured in place in
such a way that:

a) they may only be removed by using a tool;

b) if protected by seals, they cannot be removed without breaking the seals.

NOTE 1 If the covers are fixed by screws these are generally protected by seals so that the covers cannot be
removed without breaking the seals first then using a tool to loosen / fasten the screws.

NOTE 2 Some metering equipment is “sealed for life”, so that the case can be only opened by breaking it.

NOTE 3 This requirement does not apply to covers within the meter enclosure.

Terminal covers covering terminals intended for connecting devices by the user do
not need to be protected against removal. Terminals located under terminal covers
that can be removed by a user shall be safe to touch (SELV, PELV or PEB). See 6.8.

Terminals may be grouped in connectors to prevent access to the terminals.

It shall not be possible to remove socket-mounted equipment from its specified
matching socket without breaking a seal.

The case shall have sufficient mechanical strength, stability and durability to maintain
the specified degree of protection and shall meet the rigidity requirements specified
in 8.2.

The equipment case, including the covers and terminal covers shall provide a degree
of protection as specified in Clause 11.

Conformity is checked by inspection and the tests of 8.2, 10.5.1, 10.5.2 and Clause 11.
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Test Date and Location

Testing Performed Test Operator Location Date(s)
Terminal Covers Vairakkannu Vairavan / Soo Voo UL SGP, 20 Kian Teck Lane, 2023-08-08
Key Singapore 627854

Test Method

Terminals that are hazardous live shall be covered by terminal covers, enclosing the
actual terminals, the conductor fixing screws and, unless otherwise agreed by the
manufacturer and the purchaser, a suitable length of the external conductors and their
insulation, so that no hazardous live terminals become accessible without removing the
terminal cover. Terminal covers shall be firmly secured in place as specified above. Panel
mounted meters do not have to be equipped with terminal covers if access to hazardous
live terminals in normal operating condition is prevented by an appropriate barrier.

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11, Section 5.5 Terminal cover(s). Observed clear
meter’s terminal cover has been used as find in below picture.

Note*: This test data is referred from safety report number R4790778107-IEC_AS
SAFETY

Figure 2: Photo of Terminal Covers
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IEC 62052-11 SECTION 5.6 CLEARANCE AND CREEPAGE DISTANCES
Criteria

SEE |EC 65052-31:2015, 6.7

Test Method

The outputs were loaded to the rated value. The working voltage at each location was measured
using an oscilloscope or other appropriate voltage meter and the result was recorded.

Test Date and Location

Testing Performed Test Operator Location Date(s)
Creepage & Clearance Vairakkannu Vairavan / Soo Voo UL SGP, 20 Kian Teck Lane, 2023-08-24
Key Singapore 627854

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11, Section 5.6 Clearance and Creepage
Distances.

Note: This test results referred to R4790778107 _IEC_AS_SAFETY report from UL RTP. Report
finds in Appendix C
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IEC 62052-11 SECTION 5.7 INSULATION ENCASED METER OF PROTECIVE

CLASS I

Criteria

SEE IEC 62062-31:2015:
¢ 3.6.8, (Protective) class Il equipment;
¢ 5.4.5.1, Protective class and earthing;

¢ 6.5.2, Protective bonding;

¢ 6.8, Insulation requirements between circuits and parts, and Annex B, Examples for
insulation between parts;

¢ 6.9.2, Insulating materials

Test Results

The GEN™S5 RIVA is compliant with IEC 62052-11, Section 5.7 Insulation encased meter of

protective class Il. Meter is Protective Class Il. See test results also in section 5.5 for 6.5.2
Protective bonding.

Note: This test results referred to R4790778107 _IEC_AS_SAFETY report from UL RTP. Report
finds in Appendix C
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IEC 62052-11 SECTION 5.8 RESISTANCE TO HEAT AND FIRE
Criteria

SEE |IEC 62052-31:2015, Clause 9.

There shall be no spread of fire outside the equipment in normal condition
or in the single fault condition.

Conformity check has been followed as

- Testing in the single fault condition(see 4.4 in IEC 62052-31) that cause the spread of
fire outside the equipment’s. The conformity criteria of 4.4.4.3 shall be met

Test Date and Location

Testing Performed Test Operator Location Date(s)

Glow Wire Chris Ashby / Jackson Daniel UL LLC, 12 Laboratory Dr, 2023-08-17
RTP, NC 27709

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 23 53 -
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‘Test Method
[X]Tests were run at 230V, 100_A, 50 _Hz, unless otherwise noted.

Duration of Tests — The equipment was operated until a further change as a result of the applied
fault was unlikely. Each test was normally limited to 1 h. If at the end of 1 h there was an
indication that a hazard may eventually occur the test was continued until hazards occurred or for a
maximum period of 4 h.

If a device that interrupted or limited the current was included to limit the temperature of parts
which could easily be touched, the maximum temperature attained by those parts were measured
whether the device operated or not.

If the opening of a fuse terminated a fault and if the fuse did not operate within approximately 1 s,
the current through the fuse under the relevant fault condition was measured. Evaluation with the
pre-arcing time/current characteristics were made to find out if the minimum operating current of
the fuses were reached or exceeded. The maximum time for the fuse to operate was also
determined. The current through the fuse may vary as a function of time.

If the minimum operating current of the fuse was not reached in the test, the equipment was
operated for a period corresponding to the maximum fusing time or for the maximum 4 h, with the
fuse replaced with a short-circuit.

Note for Lab: For the purpose of this test, _125 A fuses were attached to the voltage lines of
the meter (to provide branch circuit protection) before applying fault conditions.

For Voltage and current terminals, The current terminal can accommodate cable sizes down to
4mm2 with use of ferrules as appropriate. Flexible cable, with a minimum rating of 90C should be
used for wiring up the meter and the recommended fuse to use on the supply side of the meter. is
an 80A gG fuse  (for direct connected meter).this type of fuse will take up to 2hr to activate at
128A

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11, Section 5.8 Resistance to Heat and Fire.
Refer ISO 75-2 documents in Appendix C

Note: This test results referred to R4790778107 _IEC_AS_SAFETY report from UL RTP. Report
finds in Appendix C
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IEC 62052-11 SECTION 5.9 PROTECTION AGAINST PENETRATION OF DUST AND
WATER

Criteria

SEE IEC 62052-31:2015, Clause 11.

The meter shall conform to the degree of protection given in IEC 60529.
Indoor meter:IP51, but without suction in the meter

Outdoor meter: IP54

Australian Outdoor meter: IP53 (without suction)

The tests shall be carried out according to IEC 60529, under the following
conditions:

9) Protection against penetration of dust
— meter in non-operating condition and mounted on an artificial wall;

— the test should be conducted with sample lengths of cable (exposed ends
sealed)

of the types specified by the manufacturer and terminal cover in place;

— for indoor meters and Australian outdoor meters only, the same
atmospheric

pressure is maintained inside the meter as outside (neither under- nor
overpressure);

— first characteristic digit: 5 (IP5X)
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Any ingress of dust or water shall be only in a quantity not impairing the
operation of the meter.

An insulation test according to 7.3 shall be passed.

Any ingress of dust shall be only in a quantity not impairing the operation of
the meter.

An insulation test according to 7.3 shall be passed.

9) Protection against penetration of water

— meter in non-operating condition and mounted on an artificial wall;
— second characteristic digit: 1 (IPX1) for indoor meters;

3 (IPX3) for Australian outdoor meters;

4 (IPX4) for outdoor meters.

Any ingress of water shall be only in a quantity not impairing the operation
of the meter. An insulation test according to 7.3 shall be passed.
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Protection against penetration of dust (IP5X)

Criteria

Meter in non-operating condition and mounted on an artificial wall;

Test should be conducted with meter base installed (exposed ends sealed) and
terminal cover in place;

Test Date and Location

Testing Performed Test Operator Location Date(s)
IP 5X Lim Mico/Vairavan/Soo Voo UL SGP, 20 Kian Teck Lane, 2023-06-07-
Key/Sherry Wong Singapore 627854 2023-06-08
Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 23.6 67.7 -

Test Method
Prior to testing perform accuracy test at I, or I,

The test is made using a dust chamber incorporating the basic principles shown in figure 2
whereby the powder circulation pump may be replaced by other means suitable to maintain the
talcum powder in suspension in a closed test chamber. The talcum powder used shall be able to
pass through a square-meshed sieve the nominal wire diameter of which is 50 ym and the nominal
width of a gap between wires 75 ym. The amount of talcum powder to be used is 2 kg per cubic
meter of the test chamber volume. It shall not have been used for more than 20 tests.

NOTE Health and safety regulations should be observed in selecting the type of talcum powder and its use.
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NOTE See IEC S50088-2-68, figure 2 valid for La2 only

Figure 2 - Tect devioe to verify protection againet dust (duct ohamber)

The enclosure under test is supported inside the test chamber and the pressure inside the enclosure is
maintained below the surrounding atmospheric pressure by a vacuum pump. The suction connection shall
be made to a hole specially provided for this test. If not otherwise specified in the relevant product standard,
this hole shall be in the vicinity of the vulnerable parts.

If it is impracticable to make a special hole, the suction connection shall be made to the cable inlet hole. If
there are other holes (for example, more cable inlet holes or drain-holes) these shall be treated as intended
for normal use on site.

The object of the test is to draw into the enclosure, by means of depression, a volume of air 80 times the
volume of the sample enclosure tested without exceeding the extraction rate of 60 volumes per hour. In no
event shall the depression exceed 2 kPa (20 mbar) on the manometer shown in figure 2.

If an extraction rate of 40 to 60 volumes per hour is obtained the duration of the test is 2 h. If, 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.

At the completion of the test conduct the INS testing from 7.3 and then perform accuracy test at Iv or In.
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Result

|Test Results

The GEN™5 RIVA is compliant with IEC 62052-11, Section 5.9 Protection against penetration of

dust (IP5X).

Figure 3: EUT Configuration for Dust Testing

Table 2: EUT Evaluated for Dust Testing

Serial Comments
Number
SN928 There is no talc powder observed inside EUT
enclosure
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Insulation Temperature Humidity Pressure
tests ambient (°C) (%RH) (kPa)
Required 15-25 45-75 86 - 106
Actual 23.6 67.7 103.8

Table 3: AC Voltage (after dust) Test Results

Sample Tested Test voltage applied between: Test voltage (V) Breakdown

Current, voltage, auxiliary circuits > 40
V and earth

4000 No

SN928
Circuits not intended to be connected

together in service

Figure 4: AC Voltage Test Setup

Table 4: Meter Accuracy Test Results (Dust protection) — Active

'\sﬂeﬁ:lr Test Phase T:srfa/ T';gts},/ Limit | Pass/Fail
Number Point Angle Error Error Class 1 Class 1
SN928 b 1 0.23 0.268 1 P
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‘ Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Test 159508 EMH PRS 600.3 2022-11-29 2023-11-29
System
Temperature,
Humidity and 139451 OMEGA iBTHX-W 2023-01-11 2024-01-10
Pressure
recorder
Temperature,
Humidity and 139452 OMEGA IBTHX-W 2023-01-11 2024-01-10
Pressure
recorder
Dust Test TT01887 ATT SD 1000 FDP - -
Chamber SP
Sport Timer 139436 EXTECH 365515 2023-02-14 2024-02-14
Electrical Safety 139437 EEC SE7452 2022-10-11 2023-10-11
Analyzer
Impulse
67018 EMC PARTNER MIG 1803 2023-02-22 2024-02-22
Generator
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Protection against penetration of water (IPX4)

Criteria

Meter in non-operating condition and mounted on an artificial wall;

Test should be conducted with meter base installed (exposed ends sealed) and
terminal cover in place;

The second characteristic digit is IPX1 for indoor meters, IPX3 for Austrailian
outdoor meters, and IPX4 for outdoor meters.

Test Date and Location

Testing Performed Test Operator Location Date(s)

UL LLC, 12 Laboratory Drive
RTP, NC 27709

Protection against

. Chris Ashby / Jackson Daniel
penetration of water

2023-08-18

Test Method
Prior to testing perform accuracy test at Iy, or In.

The test is made with a device which produces a uniform flow of water drops over the whole area
of the enclosure.

An example of such a device is shown in figure 3 a). The turntable on which the enclosure is
placed has a rotation speed of 1 r/min and the eccentricity (distance between turntable axis and
specimen axis) is approximately 100 mm.

The enclosure under test is placed in its normal operating position under the drip box, the base of
which is larger than that of the enclosure. Except for enclosures designed for wall or ceiling
mounting, the support for the enclosure under test should be smaller than the base of the
enclosure.

An enclosure normally fixed to a wall or ceiling is fixed in its normal position of use to a wooden
board having dimensions which are equal to those of that surface of the enclosure which is in
contact with the wall or ceiling when the enclosure is mounted as in normal use.

The duration of test is 10 min.
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Result

Remark

Clause Requirement — Test

NOTE When the base of the drip box is smaller than that of the enclosure under test, the latter may
be divided into several sections, the area of each section being large enough to be covered by the
dripping water. The test is continued until the whole area of the enclosure has been sprinkled for
the specified time.

cpiaching water.
cecond oharacterictio numeraic 3 and 4 (ocolliating tube)

4) The oscillating tube has spray holes over an arc of 180° of the semicircle. The total flow
rate is adjusted as specified in table 9 and is measured with a flow meter.

5) The tube is caused to oscillate through an angle of almost 360°, 180° on either side of the
vertical, the time for one complete oscillation (2 x 360°) being about 12 s.

6) The duration of the test is 10 min.
7) If not specified otherwise in the relevant product standard, the support for the enclosure

under test is perforated so as to avoid acting as a baffle and the enclosure is sprayed from
every direction by oscillating the tube to the limit of its travel in each direction.

Second charac- Test means Water flow rate Duration Test
teristic numeral of test conditions,
see
0 No test required - - -
1 D_rip box 1+0,5 R 10 min 1421
Figure 3 o
Enclosure on turntable
2 Drip box +0,5 2.5 min 1422
Figure 3 8% -mim/min for each
Enclosure in 4 fixed positions position of tilt
of 15° tilt
3 Oscillating tube 0,07 l/min £ 5 % 10 min 14.2.3 a)
Figure 4 per hole,
Spray + 60° from vertical, multiplied by
distance max. 200 mm number of holes
or
Spray nozzle 10 min £ 5 % 1 min/m? 14.2.3 b)
Figure 5 at least 5 min
Spray + 60° from vertical
4 As for numeral 3 As for numeral 3 14.2.4
Spray + 180° from vertical
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Table 9 — Total water flow rate gy under IPX3 and IPX4 test conditions -
Mean flow rate per hole gy = 0,07 I/min

Tube radius Degree IPX3 Degree IPX4
R
Number of Total water flow Number ef Total water flow
open holes q, open holes qy
mm N1 I/min Nt I/min
200 8 0,56 12 0,84
400 16 1,1 25 1,8
600 25 1,8 37 2,6
800 33 2.3 50 35
1000 41 2.9 62 43
1200 50 3.5 75 e
1400 58 4.1 87 6,1
1600 67 47 100 7.0
1 Depending on the actual arrangement of the hole centres at the specified distance, the number of open
holes N may be increased by 1.

7) At the completion of the test conduct the Insulation testing from 7.3 of IEC 62052-11.

Accuracy Temperature Humidity Pressure
ambient (°C) (%RH) (kPa)

Required 15-25 45-75 86 - 106
Actual 214 61.2 99.82

At the completion of the test conduct the INS testing from 7.3 and then perform accuracy test at I
orln

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11, Section 5.9, IPX4 Protection against
penetration of water.

Note: This test results referred to R4790778107 IEC_AS_SAFETY report from UL RTP. Report
finds in Appendix C
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IEC 62052-11 SECTION 5.10 DISPLAY OF MEASURED VALUES
Criteria

The information can be shown either by an electromechanical register or
an electronic display. In the case of an electronic display the corresponding
non-volatile memory shall have a minimum retention time of four months.

NOTE 1 Longer retention time of the non-volatile memory should be the subject of a purchase contract.
The active tariff rate shall be indicated.
When the meter is not energized, the electronic display need not be visible.

The principal unit for the measured values shall be the kilowatt-hour (kW
h), kilovar-hour (kvarh), kilovolt-ampere-hour (kVAh) or the megawatt-hour
(MWh), megavar-hour (Mvarh), megavolt-ampere-hour (MVAh).

For electromechanical registers, register markings shall be indelible and easily
readable. When continuously rotating, the lowest values of the drums shall be
graduated and numbered in ten divisions, each division being subdivided into ten
parts, or any other arrangement ensuring the same reading accuracy. The
drums which indicate a decimal fraction of the unit shall be marked differently
when they are visible.For direct connected meters there shall be no visible
deciman drums.
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Test Method

In the case of multiple values presented by a single display it shall be possible to display the
content of all relevant memories. When displaying the memory, the identification of each
tariff applied shall be possible and, for automatic sequencing displays, each display of
register for billing purposes shall be retained for a minimum of 5 s.

For electromechanical registers, register markings shall be indelible and easily readable.
When continuously rotating, the lowest values of the drums shall be graduated and
numbered in ten divisions, each division being subdivided into ten parts, or any other
arrangement ensuring the same reading accuracy. The drums which indicate a decimal
fraction of the unit shall be marked differently when they are visible.

Every numerical element of an electronic display shall be able to show all the numbers from
“zero” to “nine”.

The register shall be able to record and display, starting from zero, for a minimum of 1 500
h, the energy corresponding to maximum current at reference voltage and unity power factor.

NOTE 2 Values higher than 1 500 h should be the subject of purchase contract.

It shall be impossible to reset the indication of the cumulative total of electrical energy during
use, without breaking a physical seal or without making an electronic log.

NOTE 3 The regular roll over of the display is not considered as a reset.

Test Results
The GEN™5 RIVA is compliant with IEC 62052-11, Section 5.10 Display of measured values.

Note: Display of register for billing purposes is retained for 5s (measured).
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Figure 5: Photographs of Non-volatile Memory Technical Data

(M’.cron' 4Gb: x8 NAND Flash with 2Gb: x32 LPDDR MCP

4Gb, 8Gb: x8, x16 NAND Flash Memory

4Gb, 8Gbh: x8, x16 NAND Flash Memory

Features

Open NAND Fash Interface (ONFI) 1.0-compliant®
Single-level cell (SLC) technology

Organization

— Page size x8: 2112 bytes (2048 + 64 bytes)

Page size x16: 1056 words (1024 + 32 words)

— Block size: 64 pages (128K + 4K byies)

— Mane size: 2 planes x 2048 blocks per plane

- Device size: 4Gb: 4096 blocks: 8Gh: 8192 blocks
Asynchronous 170 performance

— 'RC/'WC: 20ns {3.3V), 25ns (1.6V)

Array performance

- Read page: 25ps”

— Program page: 200ps (TYP: 1.8V, 3.3V)2

— FErase block: 700ps (TYP)

Command set: ONFI NAND Flash Protocol

Advanced command set

— Program page cache mode?

— Read page cache mode?

— One-time programmable (0TP) mode

— Two-plane commands?

— Interleaved die (LUN) operations

- Read unique I

— Block lock (1.8V only)

— Internal data move

Operation status byte provides software method for detecting
— Operation completion

- Pass/fail condition

— Write-protect status

* Ready/Busy# (RFB#) sipnal provides a hardware method of detecting operation com-
pletion

WP signal: Wrile protect entire device

Block 0 requires 1-bit ECC if PROGRAM/ERASE cycles are less than 1000
RESET (FFh] required as first command afier power-on
Alternate method of device initialization (Nand_Init) after power-up (contact factory)
Internal data move operations supported within the plane from which data is read
Quality and reliability

- Data retention: 10 years

Operating voltage range

— Voo 2.7-3.6Y

— Voo 1.7-1.95V

Operating temperature

— Commercial: 0°C to +70°C

— Industrial (IT}: 40°C to +85°C

Motes: 1. The ONF 1.0 specification is available at www.onfi.org.
2. See Electrical Specifications — Program/Erase Characteristics (page 119) for *R_ECC and
*PROG_ECC specifications.
3. These commands supported only with ECC disabled.

FOF: (005 aefSEL U1 d0 Ig Micren Tachmoiogy, b e tha right &0 producty or specteadiom without sotion
15Teul_rardl okl gl moz pulf - R F 1104 © 2073 Mucron Tactmeiogy tee. Al ighes resmavand

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)
(v, » Solutions Page: 42 of 407

IEC AS 62052-11

Clause Requirement — Test Remark Result

Test Equipment Used

Description Serial No. Manufacturer Model Cal. Date Cal. Due

Sport Timer 139436 EXTECH 365515 2023-02-14 2024-02-14
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IEC 62052-11 SECTION 5.11 OUTPUT DEVICES
Criteria

The meter shall have a test output device capable of being monitored with suitable
testing equipment.

Output devices generally may not produce homogeneous pulse sequences. Therefore,
the manufacturer shall state the necessary number of pulses to ensure a measuring
accuracy of at least 1/10 of the class of the meter at the different test points.

For electrical test output see, IEC 62052-31.

If the test output is an optical test output, then it shall fulfil the requirements according
5.11.1and 5.11.2.

The operation indicator, if fitted, shall be visible from the front.

Test Date and Location

Testing Performed Test Operator Location Date(s)

Output Devices Jackson Daniel / Kelon Charles UL LLC, 12 Laboratory Dr, 2023-06-05
RTP, NC 27709

|Test Method
a) Maximum pulse frequency (2.5 kHz)
b) Pulse transition time (rise time and fall time), including transient effects (must be less than 20 uS)
c) Ontime
d) Offtime
e) Radiation strength On State
f) Radiation strength Off State

|Test Results
The GEN™5 RIVA is compliant with IEC 62052-11, Section 5.11 Output devices.

Note: This test results referred to R4790778107_IEC (AS)_RTP report from UL RTP. Report finds
in Appendix A
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Section 5.11.1 Mechanical and electrical characteristics

Criteria

An optical test output shall be accessible from the front. The maximum pulse frequency
shall not exceed 2,5 kHz.

Modulated and unmodulated output pulses are permitted. The unmodulated output
pulses shall have the shape shown in Figure D.2.

The pulse transition time (rise time or fall time) is the time of transition from one state
to the other state, including transient effects. The transition time shall not exceed 20us
(see Figure D.2).

The distance of the optical pulse output from further adjacent ones or from an
optical status display shall be sufficiently long that the transmission is not affected.

An optimum pulse transmission is achieved when, under test conditions, the receiving
head is aligned with its optical axis on the optical pulse output.

The rise time given in Annex D, Figure D.2 shall be verified by a reference receiver
diode with

t, 0,2 ps.

Test Date and Location

Testing Performed Test Operator Location Date(s)

Optical Characteristics Jackson Daniel / Kelon Charles UL LLC, 12 Laboratory Dr, 2023-06-05

RTP, NC 27709
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Test Method
1. Set up the MTE in manual mode to the rated voltage and max current.
2. Connect the optical reader
3. Open the control software and select the COM port
4. Set the optical controller to the wavelength of the pulse output specified by the manufacturer.
a. Press the menu button
b. Select wavelength
c. Enter wavelength
d. Accept changes
5. In the control software on the computer, set the meter mode to Peak Hold.
a. Select the peak hold period needed to monitor the output and record the values accurately
6. Record the max value of the Peak Hold while the pulse output is ON.
7. Record the max value of the Peak Hold while the pulse output is OFF.
a. Ensure current is off to be positive that no light is coming off the pulse LED. DO NOT TURN
OFF METER OR COVER ANY OTHER LIGHTS

Test Results
The GEN™5 RIVA is compliant with IEC 62052-11, Section 5.11.1 Mechanical and electrical
characteristics.

Note: This test results referred to R4790778107_IEC (AS)_RTP report from UL RTP. Report finds
in Appendix A

Section 5.11.2 Optical characteristics

Criteria

The wavelength of the radiated signals for emitting systems shall be between 550
nm and 1000 nm.

The output device in the meter shall generate a signal with a radiation strength E+
over a defined reference surface (optically active area) at a distance of a; = 10 mm +
1 mm from the surface of the meter, with the following limiting values:

ON-condition : 50 uW/cm? < Ey <1 000 uW/cm?

OFF-condition: E1 < 2 uW/cm?

See also Figure D.1 of IEC 62052-11

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)
(u » Solutions Page: 46 of 407

IEC AS 62052-11

Clause Requirement — Test Remark Result

Test Date and Location

Testing Performed Test Operator Location Date(s)

Optical Characteristics Jackson Daniel / Kelon Charles UL LLC, 12 Laboratory Dr, 2023-06-05
RTP, NC 27709

Test Method
1. Set up the MTE in manual mode to the rated voltage and max current.
2. Connect the optical reader
3. Open the control software and select the COM port
4. Set the optical controller to the wavelength of the pulse output specified by the manufacturer
a. Press the menu button
b. Select wavelength
c. Enter wavelength
d. Accept changes
5. In the control software on the computer, switch to the Graphic Display tab.
6. With the meter running with pulse output, set the Time base and Power range to estimated values to
begin with.
7. Press acquire.
a. You will see the waveform of the pulse output update on the screen.
b. You will need to adjust the Time base and Power range in order to show the best screen of
the pulse waveform.
8. In order to keep the waveform still, press acquire again.
9. Different setting will be needed to capture all of the data needed.
a. Rise Time
i. Smaller time base in order to zoom in
ii. Positive trigger slope
b. Fall Time
i. Smaller time base in order to zoom in
ii. Negative trigger slope
c. On/Off Time
i. Larger time base in order to show whole wave
ii. Positive or negative trigger slope depending on time base
10. Collect data from the scans.
a. After getting a scan of one of the measurements, you will need to use the curser function to
actually measure the time.
Select “cursors enabled” in the cursors section of the control program.
c. Select the correct function (usually the change in time though sometimes you will need to
use frequency and calculate the time when the rise or fall time are so short that it displays 0
seconds in the time function)
d. Use the left click button and right click button in order to select the location for the markers.
The measurement will be displayed below the graph. Remember to select the points
according to the standard.
11. Save the graphic plot
a. Inthe “Meter” drop down menu click “save graphic screen” to save the values and waveform
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Remark

Result

|Test Results

The GEN™S5 RIVA is compliant with IEC 62052-11, Section 5.11.2 Optical characteristics.

Note: This test results referred to R4790778107_IEC (AS)_RTP report from UL RTP. Report finds

in Appendix A.
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IEC 62052-11 SECTION 5.12 MARKING OF METER

Section 5.12.1 Name-plates

Criteria

This subclause shall be read together with IEC 62052-31:2015, Clause 5.

For metrology related markings, the existing text applies. For safety related
markings, IEC 62052-31:2015, Clause 5 applies.

If the meter is of a special type (for example in the case of a multi-rate meter, if
the voltage of the changeover device differs from the reference voltage),
this shall be specified on the name-plate or on a separate plate.

If the instrument transformers are taken into account in the meter constant,
the transformer ratio(s) shall be marked.

Standard symbols may also be used (see IEC 60387).

Examples of markings are shown in Table 4.

Table 4 — Voltage marking

Voltage at the terminals Rated sysiem voltage
Meter of the voltage circuit(s)
W W
Single-phass 2-wire 120V 120 120
Single-phass 3-wire 120V
{120 2 the mid-wirz) 240 240
Three-phase 3-wirz 2-element
(230 ' b=tween phases) 2= 230 2« 230
Three-phase 4-wire 3-slement y
(230 phase to neutral) 3= 230 (200) 3 = 2300400
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‘Test Method

1) manufacturer’s name or trade mark and, if required, the place of manufacture;

2) designation of type (see 3.1.8) and, if required, space for approval mark;

3) the number of phases and the number of wires for which the meter is suitable
(for example, single-phase 2-wire, three-phase 3-wire, three-phase 4-wire); these
markings may be replaced by the graphical symbols given in IEC 60387;

4) the serial number or property number or both and year of manufacture. If the serial
number is marked on a plate fixed to the cover, the number shall also be marked on
the meter base or stored in the meter’s non-volatile memory. If both the serial number
and property number are marked, it shall be done in a way that clearly delineates between
them.

5) the reference voltage in one of the following forms:

— the number of elements if more than one, and the voltage at the meter
terminals of the voltage circuit(s);

— the rated voltage of the system or the secondary voltage of the instrument
transformer to which the meter is intended to be connected.

6) for direct connected meters, the basic current and the maximum current
expressed, for example: 10-40 A or 10(40) A for a meter having a basic current of 10
A and a maximum current of 40 A;for transformer-operated meters, the rated
secondary current of the transformer(s) to which the meter should be
connected, for example: /5 A; the rated current and the maximum current of the
meter may be included in the type designation;

7) the reference frequency in Hz;

8) the meter constant;

9) the class index of the meter;

10) the reference temperature if different from 23 °C;

11) the sign of the double squared for insulating encased meters of protective class Il.

Information under points a), b) and c) may be marked on an external plate
permanently attached to the meter cover.

Information under points d) to k) shall be marked on a name-plate preferably placed within
the meter. The marking shall be indelible, distinct and legible from outside the meter.

Test Results

The GEN™S5 RIVA is Compliant with IEC 62052-11, Section 5.12.1 Name plates.
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Figure 6: Meter nameplate markings

Section 5.12.2 Connection diagrams and terminal markings

Criteria

Every meter shall preferably be indelibly marked with a diagram of
connections. If this is not possible reference shall be made to a connection
diagram. For polyphase meters, this diagram shall also show the phase
sequence for which the meter is intended. It is permissible to indicate the
connection diagram by an identification figure in accordance with national
standards.

If the meter terminals are marked, this marking shall appear on the diagram.
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Result

Test Method

1. Review the terminal cover and ensure there is a connection diagram for connecting the

meter.

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11, Section 5.12.2 Connection diagrams and

terminal markings.

UL International-Singapore Pte Ltd
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IEC 62052-11 SECTION 6.1 TEMPERATURE RANGE

Criteria

This subclause shall be read together with IEC 62052-31:2105, 1.4.1, 1.4.2, and

1.4.3

The temperature range of the meter shall be as shown in Table 5. The values are
based on IEC 60721-3-3, Table 1, with the exception of m) Condensation and p)
Formation of ice.

Table 5 — Temperature range

Indoor meter Cutdoor meter

Austalian Outdoor meter

Specified operating range

—10 *C to 45 °C
{class 3K5 med.)

—25 °C to 55 °C (class 3K6)

—10 *C to 45 °C
(class 3KS med.}

Limit range of operation

—25 °C 1o 55 °C (class 3KB)

—40 °C to 70 °C (class 3KT)

—25 °C to 55 °C (class 3K6)

Limit range for sterage and transport

3KEH)

—-25 *C 1o 70 *C (class

—40 °C to 70 °C (class 3KT)

—25 *C to 70 *C (class
IKEH)

MOTE 1

For special applications, other temperature values can be used according to purchaser contract, for example, for cold environment for
indoor meters, class 3K7.
MOTE 2 Operation and storage and fransport of the meter at the extremes of this femperature range (class 3KT)
Ishould enly be for a maximum period of 6 h.

Test Date and Location

Testing Performed

Test Operator

Location

Date(s)

Temperature Range

Vairakkannu Vairavan/ Soo Voo

Key

UL SGP, 20 Kian Teck Lane,

Singapore 627854

2023-07-12

‘Test Method
Confirm with the meter manufacturer that the meter meets the required range for its
specified operating conditions.

1.

‘Test Results

The GEN™5 RIVA is compliant with IEC 62052-11, Section 6.1 Temperature Range

UL International-Singapore Pte Ltd
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IEC 62052-11 SECTION 6.2 RELATIVE HUMIDITY
Criteria

The meter shall be designed to withstand the climatic conditions specified in
IEC 62052-31:2015, 1.4.1 ¢c), 1.4.2 ¢), and 1.4.3. For combined temperature
and humidity test, see 6.3.3 (of IEC 62052-11).

The meter shall be designed to withstand the climatic conditions defined in
Table 6. For combined temperature and humidity test, see 6.3.3.

Table 6 — Relative humidity

Annual mean <=T5 %
For 30 days, these days being spread in a natural manner 95 o
aver one year !
Occasionally on other days 85 %

Test Date and Location

Testing Performed Test Operator Location Date(s)
Relative Humidity Vairakkannu Vairavan/ Lim Mico/ UL SGP, 20 Kian Teck Lane, 2023-07-12
Soo Voo Key Singapore 627854

Test Method

1. Confirm with the meter manufacturer that the meter meets the required range for its
specified operating conditions.

Test Results

The GEN™S5 RIVA is compliant with IEC 62052-11, Section 6.2 Relative humidity.

UL International-Singapore Pte Ltd
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IEC 62052-11 SECTION 6.3 TEST OF THE EFFECT OF THE CLIMATIC

ENVIRONMENTS

After each of the climatic tests, the meter shall show no damage or change of the information
and shall operate correctly.

Section 6.3.1 Dry Heat Test

Criteria

The test shall be carried out according to AS 60068.2.2.
a) Meter not operating
b) Temperature +70 Celsius + 2 C

¢) Duration 72 hours

‘Test Date and Location

Testing Performed Test Operator Location Date(s)
Dry Heat Test Vairakkannu Vairavan /Lim Mico UL SGP, 20 Kian Teck Lane, 2023-05-26 —
Singapore 627854 2023-05-30

Test Method
1. Verify meter accuracy at I, or I,
2. Install the non-operational meter in an environmental chamber programed to the
specified test condition, for the specified duration.
3. Verify no mechanical damage to meter and then meter accuracy at |, or I,

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11, Section 6.3.1 Dry Heat Test.

UL International-Singapore Pte Ltd
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Figure 7: Dry Heat Test Setup
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Table 5: Dry Heat Accuracy Results - Active

Clause Requirement — Test Remark Result
Figure 8: Dry Heat Chamber Plot
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Meter .. .
. Test Pre Post Limit | Pass/Fail
Serial R PF Test % Test %
Number Point Error Error Class1 | Class1
SN967 Ib 1 0 0.01 1 P
Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Mgter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20
ystem
ESPEC
Temp/Humidity 1711282 ESPEC Egg'\ﬁf' 2022-12-08 | 2023-12-08
Chamber
Temperature,
Fumidiy and 139452 OMEGA iBTHX-W 2023-01-11 | 2024-01-10
ressure
recorder
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Section 6.3.2 Cold Test

Criteria

a) Meter not operating
b) Temperature:
[X]-25 °C 3 °C for indoor meters;
[ ]—40 °C +3 °C for outdoor meters;
c) Duration of the test:
[X] 72 h for indoor meters

[ ] 72 h for Australian outdoor meters

The test shall be carried out according to AS 60068.2.1

Test Date and Location

Testing Performed

Test Operator

Location

Date(s)

Cold Test

Vairakkannu Vairavan /Lim Mico/
Sherry Wong

UL SGP, 20 Kian Teck Lane,
Singapore 627854

2023-05-09 —
2023-05-13

Test Method

1. Verify meter accuracy at |, or I,
2. Install the non-operational meter in an environmental chamber programed to the

specified test condition, for the specified duration.
3. Verify no mechanical damage to meter and then meter accuracy at I, or Iy,

Test Results

The GEN™S5 RIVA is compliant with IEC 62052-11 Section 6.3.2 Cold Test.

UL International-Singapore Pte Ltd
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Figure 9: Cold test Plot
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Figure 10: Cold Test Setup
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Table 6: Cold Test Accuracy Results - Active

Meter Pre Post _ .

Serial Te.st PF Test % Test % Limit Pass/Fall
Number Point Error Error | Class1 | Class1

SN967 Ib 1 0.14 0.09 1 P
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‘ Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20
System
Blue M
Temperature 53671 TPS ETC-095H-JY 2022-08-01 2023-07-31
Chamber
Temperature,
Humidity and 139452 OMEGA iBTHX-W 2022-01-25 2023-01-24
Pressure
recorder
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Section 6.3.3 Damp Heat Cyclic Test
Criteria
The test shall be carried out according to AS 60068.2.30
The damp heat test also serves as a corrosion test. The result is judged
visually. No trace of corrosion likely to affect the functional properties of the
meter shall be apparent.
a) Voltage circuits energized with reference voltage
b) No current in the current circuits
c) Variant 1for AS 60068.2.30 standard, it is 6 cycles with 93% humidity + 3%.
[X] Temperature of 40 Celsius = 2 C for indoor meters
[ ] Temperature of 55 Celsius + 2 C for outdoor meters
d) After 24 hours finished test, a dielectric test must be done, applying a voltage
factor of 0.8.
Test Date and Location
Testing Performed Test Operator Location Date(s)
Pre-Accuracy Vairakkannu Vairavan /Lim Mico UL SGP, 20 Kian Teck Lane, 2023-05-15
Singapore 627854
Damp heat Sherry Wong/Lim Mico UL SGP, 20 Kian Teck Lane, 2023-05-16 to
Singapore 627854 2023-05-22
Pre-Accuracy Vairakkannu Vairavan /Lim Mico UL SGP, 20 Kian Teck Lane, 2023-05-22
Singapore 627854
Test Method
1. Verify meter accuracy at Iy or Iy,
Install the non-operational meter in an environmental chamber programed to the
specified test condition, for the specified duration.
3. Power the meter accordingly per the test conditions.
4. 24 h after the end of this test, the meter shall be submitted to the following tests:
o an insulation test, with the impulse voltage shall be multiplied by a factor of 0,8;
5. Immediately following the insulation testing, verify the meters accuracy at |, or I,

UL International-Singapore Pte Ltd
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Result

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11 Section 6.3.3 Damp Heat Cyclic Test.

Note*: Impulse Voltage specification has been referred to NMI M6-1 standard with higher voltage

and energy level as per applicant’s request.

Figure 11: Damp Heat Cyclic Test Setup
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Figure 12: Damp Heat Cyclic Chamber Plot
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Table 7: Impulse Test (after damp heat cyclic) Test Results

Insulation (clearance) Impulse test
Sample Tested subjected to test voltage (V) Breakdown
Each circuit to earth 9600 No
SN967 All circuits > 40 V connected
together and earth 8000 No
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Table 8: Impulse Test graph
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Insulation Temperature Humidity Pressure
tests ambient (°C) (%RH) (kPa)
Required 15-25 45-75 86 - 106
Actual 21.8 71.8 -
Table 9: AC Voltage (after damp heat cyclic) Test Results
Sample Tested Test voltage applied between: Test voltage (V) Breakdown
Current, voltage, auxiliary circuits > 40
g y 4000 No
V and earth
SN967
Circuits not intended to be connected ) _
together in service
Table 10: Damp Heat Cyclic Accuracy Results — Active
I;/Ieerti:;‘ Test Phase | Pre Test ngts‘t’ ’ Limit | Pass/Fail
Number | POINt Angle | % Error Error Class1 | Class1
SN967 Ib 1 0.04 -0.11 1
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‘Test Equipment Used

Description Serial No. Manufacturer Model Cal. Date Cal. Due

Meter Test

53479 EMH PRS 400.3 2021-09-21 2023-09-20
System

Temperature,
Humidity and
Pressure
recorder

139452 OMEGA iBTHX-W 2023-01-11 2024-01-10

Impulse

67018 EMC PARTNER MIG 1803 2023-02-22 2024-02-22
Generator

Electrical Safety 139437 EEC SE7452 2022-10-11 2023-10-11
Analyzer

ESPEC 1711282 ESPEC EGNL28-12CWL 2022-12-08 2023-12-08
Temp/Humidity
Chamber
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Section 6.3.4 Protection against Solar Radiation

NA for Indoor meter

AS 62052.11 Section 6.3.4 PROTECTION Against Solar Radiation

NA for Indoor meter
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IEC 62052-11 SECTION 7.1 INFLUENCE OF SUPPLY VOLTAGE

Section 7.1.1 Voltage Range
Table 7 — Voltage range

Specified operating range From 0,9 to 1,1 Up
Extended operating range From 0,8 to 1,15 Up
Limit range of operation From 0,0 to 1,15 Up

NOTE For maximum voltages under earth-fault conditions see 7.4.

Section 7.1.2 Voltage Dips and short interruptions

Criteria

Voltage dips and short interruptions shall not produce a change in the register
of more than x units and the test output shall not produce a signal equivalent of
more than x units. The value x is derived from the following formula:

x=10%m Un Imax

where:
m is the number of measuring elements;
U, is the reference voltage in volts;
Imax IS the maximum current in amperes.

When the voltage is restored, the meter shall not have suffered degradation of its
metrological characteristics.

For testing purposes, the register of the electricity meter shall have a resolution
of at least 0,01 units.
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‘ Test Date and Location

Testing Performed Test Operator Location Date(s)

100% Interruption 3x Vairakkannu Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-06-06
Mico/Soo Voo Key Singapore 627854

100% interruption 1x Vairakkannu Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-06-06
Mico/Soo Voo Key Singapore 627854

50% interruption 1min Vairakkannu Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-06-06
Mico/Soo Voo Key Singapore 627854

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 237 65.6 -

Test Method

The tests shall be carried out under the following conditions:
voltage and auxiliary circuits energized with reference voltage;
without any current in the current circuits.

a) voltage interruptions of AU = 100 %

— interruption time: 1 s;

— number of interruptions: 3;

— restoring time between interruptions: 50 ms. See also Annex 8, Figure 8.1.
b) voltage interruptions of AU =100 %

— interruption time: one cycle at rated frequency;

— number of interruptions: 1. See also Annex 8, Figure 8.2.
c) voltage dips of AU = 50 %

— dip time: 1 min;

— number of dips: 1. See also Annex 8, Figure 8.3.

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11 Section 7.1.2 Voltage dips and short
interruptions.
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Figure 13: Voltage dips and short interruptions Test Setup
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Table 11: Voltage dips and short interruptions Test Results
Point of %Ut | %Reduction | Duration | Period | Applications Results*
application (s) (Cycles)
Mains 0% 100% 1 - 3 1
Mains 0% 100% - 0.5 1 1
Mains 50% 50% 60 - 1 1
*Results Descriptions:
X - Not Performed.
1 — Compliant - No observed response from EUT.
Table 12: Voltage dips and short interruptions Register Results
Meter Initial Post
Serial Test Point Readi Test Change Limit Pass/Fail
Number €ading | Reading
Register
SN985 KWh 10.126 | 10.126 0 0.023 P
Pulse 0 0 0 23 P

Table 13: Voltage dips and short interruptions Accuracy Results - Active

Meter Pre Post o ;

serial | o PF | Test% | Tests | Limit | Pass/Fai
Number Point Error Error Class1 | Class1

SN985 Ib 1 -0.10 -0.10 1 P
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‘ Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Test 159508 EMH PRS 600.3 2022-11-29 2023-11-29
System
Meter Test
53479 EMH PRS 400.3 2021-09-21 2023-09-20
System
Temperature,
Humidity and 139452 OMEGA iBTHX-W 2023-01-11 2024-01-10
Pressure
recorder
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IEC 62052-11 SECTION 7.2 HEATING

Criteria

Under rated operating conditions, electrical circuits and insulation shall not
reach a temperature which might adversely affect the operation of the meter.

See IEC 62052-31 Clause 10

Test Date and Location

Testing Performed Test Operator Location Date(s)
Temperature Rise Chris Ashby / Jackson Daniel UL LLC, 12 Laboratory Drive 2023-08-23
RTP, NC 27709

‘Test Method

With each current circuit of the meter carrying rated maximum current and with each voltage circuit
(and with those auxiliary voltage circuits which are energized for periods of longer duration than

their thermal time constants) carrying 1,15 times the reference voltage, the temperature rise of the
external surface shall not exceed 25 K, with an ambient temperature of 40 °C.

Test Results

The GEN™S5 RIVA is compliant with IEC 62052-11 Section 7.2 Temperature Rise.

Note: This test results referred to R4790778107 _IEC_AS_SAFETY report from UL RTP. Report
finds in Appendix C

Note*: AS 62052-31 Annex ZZ lovl 128A tests has been omitted by customer’s
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IEC 62052-11 SECTION 7.3 INSULATION

The meter and its incorporated auxiliary devices, if any, shall be such that they retain adequate
dielectric qualities under normal conditions of use, taking into account the effects of the
climatic environment and different voltages to which they are subjected under normal conditions
of use.

The meter shall meet the requirements and shall pass the tests specified in IEC 62052-31:2015,
6.7, 6.8, and 6.10.

Section 7.3.2 Impulse Voltage Test

Criteria

The test shall be carried out under the following conditions:
impulse waveform: 1,2/50 impulse specified in IEC 60060-1;
voltage rise time: +30 %;

voltage fall time: £20 %;

source impedance: 500 Q2+ 50 (2

source energy: 0,5J + 0,05 J;

test voltage: in accordance with Table 3a or 3 b;

test voltage tolerance: +0 - 10 %.

For each test, the impulse voltage is applied ten times with one polarity and
then repeated with the other polarity. The minimum time between the impulses
shall be 3 s.

NOTE For areas where overhead supply networks are predominant, a higher peak value than given in
Tables 3a and 3b of the test voltage may be required.

Test Date and Location

Testing Performed Test Operator Location Date(s)

Impulse Voltage Chris Ashby / Jackson Daniel UL LLC, 12 Laboratory Drive 2023-08-08
RTP, NC 27709
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‘Test Method
7.3.2.1 Impulse voltage tests for circuits and between the circuits

The test shall be made independently on each circuit (or assembly of circuits) which
is insulated from the other circuits of the meter in normal use. The terminals of the circuits
which are not subjected to impulse voltage shall be connected to earth.

Thus, when the voltage and the current circuits of a measuring element are
connected together in normal use, the test shall be made on the whole. The other end of
the voltage circuit shall be connected to earth and the impulse voltage shall be

applied between the terminal of the current circuit and earth. When several voltage
circuits of a meter have a common point, this point shall be connected to earth and the
impulse voltage successively applied between each of the free ends of the connections (or
the current circuit connected toit) and earth. The other terminal of this current circuit shall
be open.

When the voltage and the current circuits of the same measuring element are separated
and appropriately insulated in normal use (for example each circuit connected to measuring
transformer), the test shall be made separately on each circuit.

During the test of a current circuit, the terminals of the other circuits shall be connected
to earth and the impulse voltage shall be applied between one of the terminals of the
current circuit and earth. During the test of a voltage circuit, the terminals of the other
circuits and one of the terminals of the voltage circuit under test shall be connected
to earth and the impulse voltage shall be applied between the other terminal of the
voltage circuit and earth.

The auxiliary circuits intended to be connected either directly to the mains or to the
same voltage transformers as the meter circuits, and with a reference voltage over 40 V,
shall be subjected to the impulse voltage test in the same conditions as those
already given for voltage circuits. The other auxiliary circuits shall not be tested.

7.3.2.2 Impulse voltage test of electric circuits relative to earth

All the terminals of the electric circuits of the meter, including those of the auxiliary
circuits with a reference voltage over 40 V, shall be connected together.

The auxiliary circuits with a reference voltage below or equal to 40 V shall be connected
to earth. The impulse voltage shall be applied between all the electric circuits and earth.
During this test no flashover, disruptive discharge or puncture shall occur.
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Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 15-25 45-75 86 - 106
Actual 245 49.5 99.7

Test Results
The GEN™5 RIVA is compliant with IEC 62052-11 Section 7.3.2 Impulse voltage test.

Note: This test results referred to R4790778107 IEC_AS _SAFETY report from UL RTP. Report
finds in Appendix C

Note*: AS 62052-31 clause 6.10.6 SCS switch tests has been omitted by customer’s
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IEC 62052-11 SECTION 7.3.3 AC VOLTAGE TEST

Criteria

See relevant standard for particular requirements.

See IEC 62053-21 7.4 for result.
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IEC 62052-11 SECTION 7.4 IMMUNITY TO EARTH FAULT

NA for DC meter
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IEC 62052-11 SECTION 7.5.2 TEST OF IMMUNITY TO ELECTROSTATIC

DISCHARGE

Criteria

The test shall be carried out according to AS/NZS 61000.4.2, under the following
conditions:

- tested as table-top equipment;

- meter in operating condition:

- voltage and auxiliary circuits energized with reference voltage;
- without any current in the current circuits (open circuit);

- ¢ contact discharge;

- test voltage: 8 kV;

- number of discharges: 10 (in the most sensitive polarity)

If contact discharge is not applicable because no metallic parts are outside,
then apply air discharge with a 15 kV test voltage.

The application of the electrostatic discharge shall not produce a change in
the register of more than x units and the test output shall not produce a
signal equivalent to more than x units. Formula for x: see 7.1.2

During the test, a temporary degradation or loss of function or performance is
acceptable.

Date and Location

Testing Performed Test Operator Location Date(s)

ESD Lim Mico/Soo Voo Key/llyasa UL SGP, 20 Kian Teck Lane, 2023-06-08
Singapore 627854
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Test Method
1. Verify the meter at I, or Iy,
Conduct the test according to AS/NZS 61000.4.2, as modified by IEC 62052-11.
3. During testing monitor the meter’s register and pulse output recording initial values before
testing and final values after testing.
4. Immediately following the ESD testing, the meter’s register values shall be recorded, and
then verify the meter at I, or In.

Temperature Humidity Pressure
(°C) (%RH) (kPa)

Required 15-35 30-60 86 - 106
Actual 19 57 100.6

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11, Section 7.5.2 Immunity to electrostatic
discharges.

Figure 14: Immunity to Electrostatic Discharges Test Setup
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Table 15: Immunity to Electrostatic Discharges Detailed Test Results

N?J?;E‘Lr Application Location L(i‘\’;;l + Polarity | - Polarity
SN934 VCP 8 1 1
HCP 8 1 1
Front of meter** 15 1 1
Top of Meter 15 1 1
Bottom of Meter 15 1 1
Left side of Meter 15 1 1
Right side of Meter 15 1 1
Front buttons of meter 15 1 1
Front optical port 8 1 1

* Note: 1 — Compliant - No perceived discharge, no observed response from EUT.
2 — Compliant - Discharge observed, no observed response from EUT.

X — Condition not

performed nor required.

** Including button and LCD

Table 16: Immunity to Electrostatic Discharges Register Results - Active

Meter - Post
Test Initial
Serial p e.s ¢ R mdl_a Test Change Limit Pass/Fail
Number oin eading | Reading
Register | 21.764 21.764 0 0.023 P
SN934
Pulse 0 0 0 23 P

Table 17: Immunity to Electrostatic Discharges Accuracy Results - Active

l;n;ti:: Test Phase | Pre Test ngts:ﬁ) Limit | Pass/Fail
Number | POint Angle | % Error Error Class1 | Class1
SN934 b 1 0.11 0.16 1 p
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‘ Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Lab
Meter Test 159508 EMH PRS 600.3 2022-11-29 2023-11-29
System
Measuring Tape 139441 BLUE-POINT - 2020-09-29 2023-09-29
EMC Lab
ESD Generator 3000C02773 Noiseken ESS-2000 2022-12-29 2023-12-29
ESD Gun ESS06Y66343 Noiseken ESS-2000 2022-12-29 2023-12-29
Temperature 172447 USA Omega 2022-06-28 2023-06-28
and Humidity
meter
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IEC 62052-11 SECTION 7.5.3 TEST OF IMMUNITY TO ELECTROMAGNETIC RF

FIELDS

Radiated Immunity at 10V/m

Criteria

The test shall be carried out according to AS/NZS 61000.4.3, under the following
conditions:

- tested as table top equipment;
- cable length, exposed to the field: 1 m;

- frequency band: 80 MHz to 2 400 MHz;
Note: This aligns with Australianlegal methrology requirements in NMI M 6-1 published by the National
Measurement Institute.

- carrier modulated with 80 % AM at 1 kHz sine wave. Example of test set-up,
see Annex E, Figure E.1

Test Date and Location

Testing Performed Test Operator Location Date(s)
RDI (10V/m) Sherry Wong/Lim Mico/lman UL SGP, 20 Kian Teck Lane, 2023-05-18 —
Singapore 627854 2023-05-23

| Test Method (10V/m)
a) Test with current
— meter in operating condition:
voltage and auxiliary circuits energized with reference voltage;
basic current /, resp. rated current /,, and cos¢ resp. sing according

to the value given in the relevant standard.
— unmodulated test field strength: 10 V/m.
During the test, the behavior of the equipment shall not be perturbed and the
variation of error shall be within the limits as specified in the relevant standards.
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Test Results

The GEN™5 RIVA is compliant with IEC 62052-11 Section 7.5.3 Test of immunity to
electromagnetic RF fields.

Figure 15: Immunlty to electromagnetic RF fields Test Setup (10VIm) 80MHz-1GHz
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Table 18: Immunity to electromagnetic RF fields Detailed Test Results — (10V/m) During
Testing (Active)

Results*
80 MHz — 1 GHz -
1 GHz 2.4 GHz
. Application

Serial Number Location 5 = B =
s o 5 0
N T N T
5 2| s | 2

T -
Front 1 1 1 1
SN967 Left 1 1 1 1
Right 1 1 1 1
Back 1 1 1 1

*Note: 1 — Compliant, no response observed from the EUT.
2 — Non-compliant.

Table 19: Immunity to electromagnetic RF fields (10V/m) Accuracy Variation Results (Active)

Meter - .
Serial Test Test Power % Error A from Limit | Pass/Fail
Location | Point Factor Reference | Class 1 | Class 1
Number
REF b 1 -0.20 - - -
SN967 RDI
10V/M Ib 1 -0.25 0.05 2 P

Table 20: Immunity to electromagnetic RF fields (10V/m) Accuracy Results (Active)

Meter Pre Post . .
Serial Te-'st Phas;e Test % Test % CIl_lmlt1 Pg|SSIFa'|"
Number Point Angle Error Error ass ass
SN967 Ib 1 -0.20 -0.23 1 P
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‘ Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
EMC lab
EPM-P Series
Dual-Channel MY56040009 Keysight E4417A 2022-09-01 2023-09-01
Power Meter
Signal Generator Rohde &
(10MHz - 839256/0031 SMR27 2022-10-04 2023-10-04
Schwarz
27GHz)
Power Sensor MY62360002 Keysight E9322A 2022-09-25 2023-09-25
Power Sensor MY56020009 Keysight E9322A 2022-08-30 2023-08-30
Power Amplifier 1080866 Milmega 80RF1000-1200 Cal not read Cal not read
(80MHz - 1GHz /
1200W)
Power Amplifier 5005 Schaffner CBA9429 Cal not read Cal not read
(800MHz - 3GHz
/ 75W)
Log Periodic N/A Schwarzbeck VULP-9118E- Cal not reqd Cal not read
Antenna 897
Stacked Double 9149-248 Schwarzbeck STLP 9149 Cal not reqd Cal not read
Log-Per Antenna
Horn Antenna 1019 Schwarzbeck BBHA9120D 2022-08-27 2023-08-27
(1GHz — 6GHz)
Meter Lab
Mgter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20
ystem
MEASURING 139441 BLUE-POINT - 2020-09-29 2023-09-29
TAPE
Temperature,
HLl',m'd'ty and 139452 OMEGA iBTHX-W 2023-01-11 2024-01-10
ressure
recorder
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Radiated Immunity at 30V/m

Criteria

Test must be done under IEC 62052-11 and AS/NZS 61000.4.3standards.

Test must be done under the following conditions: Frequency interval 80 MHz to
2,000 MHz

a) Electric current circuits without power supply
o Meter under operating conditions
o FElectric current circuits open

e Field intensity 30 V/m

This test cannot produce changes in the record more than “X” units and the pulse
output cannot produce a signal more than “X” units.

X = 10exp -6 yVn Imax

Where

y: It is the number of meter elements

Vn: It is the nominal meter voltage

Imax: It is the maximum meter electric current

Meter must have a 0.01 resolution units

Test Date and Location

Testing Performed Test Operator Location Date(s)
RDI (30V/m) Vairakkannu, Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-06-26
Mico/Sherry Wong/Soo Voo Key Singapore 627854
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| Test Method (30V/m)
a) Verify the meter at I, or I..
b) Test without any current
— meter in operating condition:
voltage and auxiliary circuits energized with reference voltage;
without any current in the current circuits and the current terminals
shall be open circuit.
— unmodulated test field strength: 30 V/m.

c) The application of the RF field shall not produce a change in the register of more
than x units and the test output shall not produce a signal equivalent to more
than x units.

d) Immediately following the RDI testing, the meter’s register values shall be recorded, and
then verify the meter at I, or In.

During the test, a temporary degradation or loss of function or performance is acceptable.

|Test Results
The GEN™5 RIVA is compliant with IEC 62052-11, Section 7.5.3 RDI (30V/m).

Figure 17: Immunity to electromagnetic RF fields Test Setup (30V/m) 80-1000MHz
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Figure 18: Immunity to electromagnetic RF fields Test Setup (30V/m) 1-2.4GHz
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Results*
80 MHz - 1GHz-
1 GHz 2.4 GHz
Sample X Application
o Serial Number K
Description Location = =
£ 3 £ | B
2 £ 2 b=
5 2 | 5| 2
T T
GEN™S5 RIVA SN934 Front 1 1 1 1
Left 1 1 1 1
Right 1 1 1 1
Top 1 1 1 1
Bottom 1 1 1 1

*Note: 1 — Compliant, no response observed from the EUT.
2 — Non-compliant.

Table 22: Immunity to electromagnetic RF fields (30V/m) Register Results

) . Post- Max
Sample Serial 5 Initial Pass /
o Register test x| allowed .
Description | Number Value Fail
Value A
GEN™5 SN934 Register 1.632 1.632 0.000 0.023 P
RIVA Reading
Pulse 0 0 0.000 23
Output

Table 21: Immunity to electromagnetic RF fields (30V/m) Detailed Test Results

Table 23: Immunity to electromagnetic RF fields (30V/m) Accuracy Results_Active

. Pre Post P .
Meter Serial Te.st Phase Test % Test % Limit Pass/Fail
Number Point Angle Error Error Class1 | Class 1
SN934 b 1 -0.24 -0.09 1 P
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‘ Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
EMC lab
EPM-P Series MY56040009 Keysight E4417A 2022-09-01 2023-09-01
Dual-Channel
Power Meter
Signal Generator 839256/0031 Rohde & SMR27 2022-10-04 2023-10-04
(10MHz - Schwarz
27GHz)
Power Sensor MY62360002 Keysight E9322A 2022-09-25 2023-09-25
Power Sensor MY56020009 Keysight E9322A 2022-08-30 2023-08-30
Power Amplifier 1080866 Milmega 80RF1000-1200 Cal not read Cal not read
(80MHz - 1GHz /
1200W)
Power Amplifier 5005 Schaffner CBA9429 Cal not reqd Cal not reqd
(800MHz - 3GHz
/ 75W)
Log Periodic N/A Schwarzbeck VULP-9118E- Cal not reqd Cal not reqd
Antenna 897
Stacked Double 9149-248 Schwarzbeck STLP 9149 Cal not reqd Cal not reqd
Log-Per Antenna
Horn Antenna 1019 Schwarzbeck BBHA9120D 2022-08-27 2023-08-27
(1GHz — 6GHz)
Meter Lab
Mgter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20
ystem
MEASURING 139441 BLUE-POINT - 2020-09-29 2023-09-29
TAPE
Temperature,
HLl',m'd'ty and 139452 OMEGA iBTHX-W 2023-01-11 2024-01-10
ressure
recorder
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IEC 62052-11 SECTION 7.5.4 FAST TRANSIENT BURST TEST
Criteria

The test shall be carried out according to IEC 61000-4-4, under the following
conditions:

o tested as table-top equipment;
¢ meter in operating condition:

During the test, a temporary degradation or loss of function or performance
is acceptable, nevertheless the variation of the error shall be within the limits as
specified in the relevant standard.

For examples of the test set-up, see Annex E, Figures E.2 and E.3

Test Date and Location

Testing Performed Test Operator Location Date(s)
Fast Transient Burst Vairakkannu Vairavan / Lim Mico / UL SGP, 20 Kian Teck Lane, 2023-05-18
Sherry Wong Singapore 627854

Test Method
voltage and auxiliary circuits energized with reference voltage;

with basic current /, resp. rated current /,, and cosg resp. sing according to the value given
in the relevant standard,;

e cable length between coupling device and EUT: 1 m;
e the test voltage shall be applied in common mode (line to earth) to:
the voltage circuits;

the current circuits, if separated from the voltage circuits in normal operation;
the auxiliary circuits, if separated from the voltage circuits in normal operation;

o test voltage on the current and voltage circuit: 4 kV;
o test voltage on the auxiliary circuits with a reference voltage over 40 V: 2 kV;
e duration of the test: 60 s at each polarity.
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NOTE The accuracy may be determined by the registration method or other suitable means.

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 22 51 -

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11 Section 7.5.4 Fast Transient Burst test.

Figure 19: Fast Transient Burst Test Setup
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Table 24: Fast Transient Burst Test Results (Active)

Serial Number

Application Location

Level (kV)

Results*

SNO34

Mains

4

1

* Note: 1 — Compliant, no response observed from the EUT.
2 — Non-compliant, EUT exceeds variation of error limits. See below table for accuracy results.

X — Condition not performed nor required.

Table 25: Fast Transient Bursts Detailed Test Results — (During Testing) Active

Meter .. .
Serial Test Test Phase % A from Limit Pass/Fail
Location | Point | Angle | Error | Reference | Class1 | Class1
Number
REF Ib 1 -0.25 - -
SN934
Ib 1 -0.27 0.02 4
Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Lab
Mseter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20
ystem
Measuring Tape 139441 BLUE-POINT - 2020-09-29 2023-09-29
EMC Lab
EFT 2200 TESEQ NSG 3040 2022-08-23 2023-08-23
GENERATOR
CDN 0900-14 EMTEST CDN M3 CAL NO REQD CAL NO REQD
CDN 9810155C EMTEST CDN - M3 CAL NO REQD CAL NO REQD
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62052-11 SECTION 7.5.5 TEST OF IMMUNITY TO CONDUCTED DISTURBANCES,

INDUCED BY RADIO-FREQUENCY FIELDS

Criteria

The test shall be carried out according to IEC 61000-4-6, under the following
conditions:

o tested as table-top equipment;
¢ meter in operating condition:

During the test, the behavior of the equipment shall not be perturbed and the
variation of the error shall be within the limits as specified in the relevant
standards.

Test Date and Location

Testing Performed Test Operator Location Date(s)
Conducted Vairakkannu Vairavan / Lim Mico / UL SGP, 20 Kian Teck Lane, 2023-05-18
Disturbance Sherry Wong Singapore 627854

Test Method
voltage and auxiliary circuits energized with reference voltage;

with basic current /, resp. rated current /, and cos¢ resp. sing according to the value given
in the relevant standard;

- frequency range: 150 kHz to 80 MHz;
- voltage level: 10 V.

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 21 53 -
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Test Results

The GEN™5 RIVA is compliant with IEC 62052-11 Section 7.5.5 Immunity to conducted

disturbances.

Figure 20: Immunity to conducted disturbances Test Setup

Table 26: Immunity to conducted disturbances Test Results (During Test) Active

Met _ .
Seeri:Ir Test Test Phase % A from Limit | Pass/Fail
Location | Point | Angle | Error | Reference | Class1 | Class1
Number
REF Ib 1 -0.27 - - -
SN934
Ib 1 -0.30 0.03 2 P
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‘ Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Lab
Mg;esrtgﬁg 53479 EMH PRS 400.3 2021-09-21 2023-09-20
Measuring Tape 139441 BLUE-POINT - 2020-09-29 2023-09-29
EMC Lab
Multifunctional 54870 TESEQ NSG4070 2022-12-16 2023-12-16
EMC Immunity
Test System
Power Amplifier T44513 TESEQ CBA 230M-035 CAL NO REQD CAL NO REQD
CDN 9906 SCHAFFNER CDN-M5-16 CAL NO REQD CAL NO REQD
CDN 0900-14 EMTEST CDN M3 CAL NO REQD CAL NO REQD
CDN 9810155C EMTEST CDN - M3 CAL NO REQD CAL NO REQD
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IEC 62052-11 SECTION 7.5.6 SURGE IMMUNITY TEST
Criteria

The test shall be carried out according to IEC 61000-4-4, under the following
conditions:

¢ meter in operating condition:

The application of the surge immunity test voltage shall not produce a change
in the register of more than x units and the test output shall not produce a
signal equivalent to more than x units. Formula for x: see 7.1.2.

During the test, a temporary degradation or loss of function or performance is
acceptable.

Test Date and Location

Testing Performed Test Operator Location Date(s)

Surge Immunity llyasa/Lim Mico/Sherry Wong UL SGP, 20 Kian Teck Lane, 2023-05-30
Singapore 627854

Test Method
voltage and auxiliary circuits energized with reference voltage;
without any current in the current circuits and the current terminals shall be open circuit;

1. cable length between surge generator and meter: 1 m;
tested in differential mode (line to line);
3. phase angle: pulses to be applied at 600 and 2400 relative to zero crossing of Ac
supply;
4. test voltage on the current and voltage circuits (mains lines):
a. 4 kV, generator source impedance: 2 Q;
5. test voltage on auxiliary circuits with a reference voltage over 40 V:
a. 1 kV; generator source impedance: 42 Q;
6. number of tests: 5 positive and 5 negative;
7. repetition rate: maximum 1/min.
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Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (2) 50-75 -
Actual 221 68 -

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11 Section 7.5.6 Surge immunity test.

Figure 21: Surge Immunity Test Setup

Table 27: Surge Imnmunity Test Results — 1P2W (Meter SN934)

Mains Application Level Injectloon Polarity Active Reactive
+ Lead - Lead Angle (°)
L1 N 4kv 60 + 1 1
- 1 1
240 + 1 1
- 1 1

Note: 1 — Compliant, no response observed from the EUT.
2 - Non-compliant, pulses observed from EUT. See below table for number of pulses.
X — Condition not performed nor required.
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Table 28: Surge Immunity Register Results - Active

Meter . P
Test Initial ost
Serial e.s n! |.a Test Change Limit Pass/Fail
Number Point | Reading | Rreading
Regist 0 0.023 P
SN934 egister | 21764 21764
Pulse 0 3 3 23

Table 29: Surge Immunity Accuracy Results - Active

Meter - .
. Test Phase Pre Post Limit | Pass/Fail
Serial . Test% | Test%
Number Point Angle | Error Error Class1 | Class1
SN934 Ib 1 -0.06 -0.09 1 P
Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Lab
Meter Test System 53479 EMH PRS 400.3 2021-09-21 2023-09-20
Measuring Tape 139441 BLUE-POINT - 2020-09-29 2023-09-29
Digital Multimeter 77780330 FLUKE 177 2023-04-06 | 2024-04-05
EMC Lab
3-Phase
. . CDN 3043-
Coupling/Decoupiing 172230 TESEQ Cc32 2022-08-23 | 2023-08-23
Multlfungtlon Generator 172228 TESEQ NSG 3040 2022-08-23 2023-08-23
ystems
AC Power Corp
AC Power Source F321120156 (Preen) AFC-33030 Not Required Not Required
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IEC 62052-11 SECTION 7.5.7 DAMPED OSCILLATORY WAVES IMMUNITY TEST

NA for DC meter
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IEC 62052-11 SECTION 7.5.8 RADIO INTERFERENCE SUPPRESSION
Criteria

The test shall be carried out according to CISPR 22, under the following
conditions:

o forclass B equipment;
o tested as table-top equipment;

. for connection to the voltage circuits, an unshielded cable length of 1 m
to each connector shall be used;

¢ meter in operating condition:
voltage and auxiliary circuits energized with reference voltage;

with a current between 0,1 I, and 0,2 I, resp. 0,1 I, and 0,2 |, (drawn by
linear load and connected by unshielded cable length of 1 m ).

The test results shall comply with the requirements given in CISPR 22.

Conducted Emissions

Criteria

The test shall be carried out according to CISPR 22, under the following
conditions:

e forclass B equipment
o tested as table-top equipment;

e for connection to the voltage circuits, an unshielded cable length of 1m to
each connector shall be used;
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‘ Test Date and Location
Testing Performed Test Operator Location Date(s)
Radio Frequency Lim Mico/Sherry Wong/llyasa UL SGP, 20 Kian Teck Lane, 2023-05-19
Conducted Emissions Singapore 627854

Test Method

Test
Description

Measurements were made on a ground plane. All power was connected to the system
through Atrtificial Mains Network (AMN). Conducted voltage measurements on mains lines
were made at the output of the AMN.

Basic Standard

UL LPG 80-EM-S0026

Frequency range on each side of | Measurement Point

line

Fully configured sample scanned over | 150KHZ TO 30MHZ Mains

the following frequency range

Limits - Class B

Limit (dBuV)
Frequency (MHz) Quasi-Peak Average
0.15-0.5 66 to 56 56 to 46
0.5-5 56 46
5-30 60 50

Supplementary information: Meter loaded with 10-20% I» or I» during testing (see test result section for
recorded load value).

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 22.9 58 -

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11 Section 7.5.8 Conducted Emissions.
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Measured load current Phase A = 0.78A resistive at 230 Vac

Figure 22: Radio Frequency Conducted Emissions Test Setup
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Figure 23: Radio Frequency Conducted Emissions Plot — Meter SN934 (Line 1)
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Table 30: Radio Frequency Conducted Emissions Test Results - Meter SN934 (Line 1)

Margin

Frequency Level QP Level AV Limit QP Limit AV QP Margin

[MHZ] [dB(uV)] [dB(uV)] [dB(uV)] [dB(uV)] [dB] | AV [dB]
24.24727 35.1 211 60 50 24.9 28.9
12.01135 36.6 24.5 60 50 23.4 255
0.45206 39 38.1 56.8 46.8 17.8 8.7
0.15002 53.2 44.4 66 56 12.8 11.6
0.17591 49.6 41.4 64.7 54.7 15.1 13.3
0.77888 32.8 30.1 56 46 23.2 15.9
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Figure 24: Radio Frequency Conducted Emissions Plot — Meter SN934 (Neutral)
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Table 31: Radio Frequency Conducted Emissions Test Results - Meter SN934 (Neutral)

Frequency Level QP Level AV Limit QP Limit AV Margin QP | Margin AV
[MHZ] [dB(uV)] [dB(uV)] [dBuV)] [dB(uV)] [dB] [dB]
0.15118 53.2 44 .4 65.9 55.9 12.7 11.5
14.63021 39.3 24.9 60 50 20.7 251
24.00113 321 19.9 60 50 27.9 30.1
0.17591 49.7 415 64.7 54.7 15 13.2
0.77823 33 30.4 56 46 23 15.6
3.06745 31.2 24.6 56 46 24.8 214
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‘ Test Equipment Used — Radio Frequency Conducted Emissions
Description | Serial No. Manufacturer | Model ‘ Cal. Date Cal. Due
Meter Lab
Measuring Tape | 139441 BLUE-POINT | - ‘ 2020-09-29 2023-09-29
EMC Lab
AC Power Source / ABMO000000213 Chroma 61504 Not required Not required
Analyzer
Artificial mains 04/10069 Schnaffner NNB 41 2022-08-23 2023-08-23
network (EUT)
EMI Test Receiver 217633 Rohde & Schwarz ESR7 2023-02-17 2024-02-17
Multimeter 13060144 Fluke 175 2022-12-06 2023-12-06
Clamp Meter MY58210005 Keysight U1212A 2022-08-15 2023-08-15

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.




@ Solutions

Test Report 4790778107 _IEC (AS)

Page: 127 of 407

IEC AS 62052-11

Clause Requirement — Test Remark Result
Radiated Emissions
Criteria

The test shall be carried out according to CISPR 22, under the following

conditions:

e forclass B equipment

e tested as table-top equipment;

e for connection to the voltage circuits, an unshielded cable length of 1m to

each connector shall be used;
Test Date and Location
Testing Performed Test Operator Location Date(s)
UL SGP, 20 Kian Teck Lane, 2023-05-19

Radiated Emissions

Radio Frequency Lim Mico/Sherry Wong/Kumaran

Singapore 627854
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‘ Test Method
Test Measurements were made in a 10-meter semi-anechoic chamber that complies to CISPR

Description |16/ANSI C63.4. Preliminary (peak) measurements were performed at an antenna to EUT
separation distance of 10-meter. The EUT was rotated 360° about its azimuth with the
receive antenna located at various heights in both horizontal and vertical polarities. Final
measurements (quasi-peak or average as noted) were then performed by rotating the EUT
360° and adjusting the receive antenna height from 1 to 4-meters. All frequencies were
investigated in both horizontal and vertical antenna polarity, where applicable.

Basic Standard

UL LPG

80-EM-S0029

Frequency range

Measurement Point

Fully configured sample scanned
over the following frequency range

30MHZ - 1GHZ

(10 meter measurement
distance)

Limits - Class B

Limit (dBuV/m)

Frequency (MHz) Quasi-Peak Average
30-230 30 NA
230-1000 37 NA

Supplementary information: Meter loaded with 10-20% Iv or In during testing.

Temperature Humidity
(°C) (%RH)
Required 23 (£2) 50-75
Actual 22.9 68

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11 Section 7.5.8 Radiated Emissions.
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Measured load current Phase A = 0.82A resistive at 230 Vac

Figure 25: Radio Frequency Radiated Emissions Test Setup
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Figure 26: Radio Frequency Radiated Emissions Plot — Meter SN967
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Table 32: Radio Frequency Radiated Emissions Test Results - Meter SN934

Frequency (P) Reg«:;ng Factor Level QP Limit QP Margin Height | Angle
[MHz] [dB(uV)] [dB(1/m)] | [dB(uV/m)] | [dB(uV/m)] | QP [dB] [cm] 1
44 .827 Vv 24.3 -20 4.3 30 25.7 102 317
69.134 Vv 23.9 -24.4 -0.5 30 30.5 122 317
91.894 \Y 23.9 -21.3 2.6 30 27.4 295 157
101.387 Vv 23.5 -20.1 3.4 30 26.6 193 252
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138.608 \Y% 23.3 -18.7 4.6 30 25.4 295 332
181.493 \% 24.1 -20.7 34 30 26.6 104 324
193.579 \% 23.8 -20.8 3 30 27 103 317
643.393 \Y% 22.8 -6.3 16.5 37 20.5 126 351
959.878 \% 22.2 -04 21.8 37 15.2 100 336
986.317 H 21.9 -0.6 21.3 37 15.7 312 167

Test Equipment Used — Radio Frequency Radiated Emissions

Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Lab
Measuring Tape 139441 BLUE-POINT - 2020-09-29 2023-09-29
EMC Lab
EMI Test
Receiver 100405 Rohde & ESU26 2022-10-19 2023-10-19
Schwarz
20Hz — 26.5GHz
Teseq Bilog 53627 Teseq CBL6111D
Antenna 30MHz 2022-06-11 2023-06-11
- 2GHz
Teseq Bilog 53628 Teseq CBL6111D
Antenna 30MHz 2023-02-24 2024-02-24
- 2GHz + 6db att
Pre-Amplifier 980553 EMC EMC330N
20MHz — 3GHz Instruments 2022-07-04 2023-07-04
Corporation
Multimeter 13060144 Fluke 175 2022-12-06 2023-12-06
Clamp Meter MY58210005 Keysight U1212A 2022-08-15 2023-08-15
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1. SCOPE NOTED
2. NORMATIVE REFERENCES NOTED
3. TERMS AND DEFINITIONS NOTED
Requirements of IEC 62052-11 apply
4. STANDARD ELCTRICAL VALUES NOTED
Requirements of IEC 62052-11 apply
5. MECHANICAL REQUIREMENTS AND TESTS
Requirements of IEC 62052-11 apply
6. CLIMATIC CONDITIONS P
Conditions of IEC 62052-11 apply
7. ELECTRICAL REQUIREMENTS P
Requirements of IEC 62052-11 apply P
71 Power consumption P
Power consumption in voltage and current circuits NOTED
determined at reference conditions
Maximum measurement error not exceed 5%
711 Voltage circuits
Power supply connected to voltage circuits P
Measured active power Phase A: 513.67mW
Active power limit 2W
Measured apparent power Phase A: 1.33VA
Apparent power limit 10VA
Power supply not connected to voltage circuits N
Measured apparent power
Apparent power limit
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Auxiliary power supply N

Measured apparent power

Apparent power limit

71.2 Current circuits P

Class 1 measured apparent power 374.54mVA

Class 1 apparent power limit 4VA

Class 2 measured apparent power

Class 2 apparent power limit

7.2 Influence of short time overcurrent’s

Short time overcurrent’s do not damage meter

Refer to PowerLab report ........... PL1826-3ph

Variation in error not exceeding values in table 3

Non inductive circuit

Polyphase meters performed phase by phase

T|(T|T|T

Meter allowed to return to initial temperature with
voltage circuits energised

Meter for direct connection able to current of 30 Imax P
+ 0% - 10% for one half cycle

Test current

Meter connected through CT carry 20 Imax +0% - N
10% for 0.5 s

Test current

Error variation confirmed with

In for CT connected meter

Ir for direct connected

T[T |Z(T

Unity power factor

Test current 5A

Measured error -0.56

Reference error -0.57

Variation 0.01

Limit of variation for Class 1 direct connected meters | 1.5%

7.3 Influence of self heating

Variation in error not exceeding values in Table 4 P
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Measured maximum variation in error for unity -0.04
power factor

Limit of variation for unity power factor for Class 1 0.7

Limit of variation for unity power factor for Class 1 -

Measured maximum variation in error for 0.5 power |-0.09
factor

Limit of variation for 0.5 power factor for Class 1 1

Limit of variation for 0.5 power factor for Class 2 -

Voltage circuits energised at reference voltage with P
no current in current circuits for at least

2 h for Class 1 meters P

1 h for Class 2 meters

Maximum current applied to current circuits at unity
power factor

Error measured at intervals short enough to draw P
curve of error variation with time

Test carried out for at least one hour

Variation of error in 20 minute period not greater (see appended graph) P
than 0.1%

Test repeated at 0.5 power factor (see appended graph) P

Cable length followed as per IEC/AS 62052-31 1m
clause 4.3.2.11

Cable cross sectional area 35mm?

Current density 3.33 A/mm?

Current density requirement 3.2 A/mmZ2 and 4 A/mm?2

7.4 AC Voltage test P

AC voltage test referred to IEC/AS 62052-31 Clause 6.10.4.3.4 NOTED

8 ACCURACY REQUIREMENTS P

Test conditions of IEC 62052-11 applied

8.1 Limits of error due to variation of current

Meter tested under reference conditions of 8.5

TV|TVT|TOV|(T

Percentage errors not exceeding limits of Tables 6 | (see appended table)
and 7

Meter measures energy in both directions ; values P
Tables 6 and 7 apply to each direction
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Difference between balanced polyphase load and
single phase load not exceeding 0.5% for Class 0.2
and 1% for Class 0.5

8.2

Limits of error due to influence quantities

Additional percentage error due to change in
influence quantities not exceeding values in Table 8

(see appended table)

8.2.1

Accuracy test in the presence of harmonics

Test conditions:

— fundamental frequency current: 11 = 0,5 Imax

— fundamental frequency voltage: U1 = Un

— fundamental frequency power factor: 1

— content of 5th harmonic voltage: U5 = 10 % of
Un

T|(TV|T| O

— content of 5th harmonic current: I5 = 40 % of
fundamental current

— harmonic power factor: 1

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

Result(s)

(see appended table)

8.2.2

Tests of the influence of odd harmonics and sub-har

monics

Tests made with circuit of Figure A.4 or equipment
able to generate required waveforms, and current
waveforms of Figure A.5 and Figure A.7 respectively

Variation in percentage error when subjected to
specified waveforms not exceeding limits of Table 8

(see appended table)

8.2.3

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

Tests made with circuit of Figure A.1 or equipment
able to generate required waveforms, and current
waveforms as shown in Figure A.2

Variation in percentage error when subjected to
specified waveforms not exceeding limits of Table 8

(see appended table)
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8.24 Continuous magnetic induction of external origin
Magnetic field using electromagnet of Annex B;
field (1000 At) applied to all accessible surfaces
when in normal operating position
Result (see appended table)
8.3 Test of starting and no-load condition
Conditions and values of influence quantities as per
8.5 unless otherwise specified
8.3.1 Initial start-up of the meter
Meter functional within 5 s after application of 1.13s P
reference voltage
8.3.2 Test of no-load condition P
With voltage applied and no current flowing, meter
does not produce more than 1 pulse
k 1000 imp/kWh
m 1
Un 230V
Imax 100
Test period 27min
8.3.3 Starting
Meter starts and continues to register at the starting
currents in Table 9 at power factor 1
Measured in both directions P
Starting current Transformer connected Class 1 40mA
0.004 Ip
Import Error % -0.31
Export Error % 0.76
8.4 Meter constant
Relation between marking and test output
correspond to nameplate
8.5 Accuracy test conditions
Following test conditions maintained :
a) | Meter tested in its case with all covers in position
and all parts intended to be earthed are earthed
b) | Circuits reached thermal stability before testing
c) | For polyphase meters :
- phase sequence as marked
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- voltages and currents substantially balanced P
Voltages not differ from average by more than 1% P
Currents not differ from average by more than 2% P
Phase displacement of current from corresponding P
phase to neutral voltage not differ by more than 2°
d) |Reference conditions as per Table 11 P
e) |Test stations as per IEC 60736 NOTED
8.6 Interpretation of results N
Displacement of the zero line parallel to itself by not N
more than the limits in Table the results are within
limits
ANNEX A |TEST CIRCUIT DIAGRAM FOR D.C., EVEN HARMONICS,0DD HARMONICS NOTED
AND SUB-HARMONICS
ANNEX B |ELECTROMAGNET FOR TESTING THE INFLUENCE OF EXTERNALLY NOTED
PRODUCED MAGNETIC FIELDS
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IEC 62053-21 SECTION 7.1 POWER CONSUMPTION

The power consumption in the voltage and current circuit shall be determined at reference
conditions given in 8.5 by any suitable method. The overall maximum error of the

measurement of the power consumption shall not exceed 5 %.

Section 7.1.1 Voltage Circuits

Criteria

The active and apparent power consumption in each voltage circuit of a meter at
reference voltage, reference temperature and reference frequency shall not
exceed the values shown in Table 1.

Table 1 — Power consumption in voltage circuits for single-phase and polyphase meters

including the power supply

JAuxiliary power supply

Meters Power supply connected to the Power supply not connected to the
lvoltaae circuits voltage circuits
oltage circuit 2 W and 10 VA 0.5 VA
- 10 VA

NOTE 1

adequate.

In order to match voltage transformers to meters, the meter manufacturer should state whether the burden is
inductive or capacitive (for transformer operated meters only).

NOTE 2 The above figures are mean values. Switching power supplies with peak power values in excess of these
specified values are permitted, but it should be ensured that the rating of associated voltage transformers is

Test Date and Location

Testing Performed

Test Operator

Location

Date(s)

Power Consumption in
the Voltage Circuit

Vairakkannu Vairavan/Lim
Mico/Soo VooKey/Sherry Wong

UL SGP , 20 Kian Teck Lane,
Singapore 627854

2023-07-03
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‘Test Method

Measuring the meter losses for the voltage circuits:

With the meter operating at reference voltage, measure the supply voltage and the current in the

voltage circuit, along with the power factor (or the active power) to obtain watts and VA.

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 25 65.6 -

Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Section 7.1.1 Voltage Circuits.

Figure 27: Voltage Circuits Test Setup
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Table 33: Voltage Circuits Test Results
Applied | Measured _— _
Sample Serial | yoltage | Current Limit | power | Watts | Limit .
N g VA Pass/Fail
Description | Number Factor | Lw
\" mA VA W
GEN™5
RIVA, 1P2W, | sNo44 | 229.9 5.80 1.33 10 |0.6116 | 513.67 | 2 P
5(100)A
Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Mgter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20
ystem
Temperature,
Fumidity and 139452 OMEGA BTHX-W 2023-01-11 2024-01-10
ressure
recorder
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Section 7.1.2 Current Circuits

Criteria

Table 2 — Power consumption in 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 frequency of the meter.

Meters

Class of meter
1

2

Single-phase and polyphase

4,0 VA

2,5 VA

NOTE 1

The rated secondary current is the value of the secondary current indicated on the current transformer, on

% and 200 % of the rated secondary current.

which the performance of the transformer is based. Standard values of maximum secondary current are 120 %, 150

Test Date and Location

Testing Performed

Test Operator

Location

Date(s)

Power Consumption in
the Current Circuit

Vairakkannu Vairavan/Lim
Mico/Soo VooKey/Sherry Wong

UL SGP , 20 Kian Teck Lane,
Singapore 627854

2023-07-03

Test Method

Measuring the meter losses for the current circuits:
With the meter operating at reference voltage and Base Current (Ib), measure the current and the

voltage drop across the current circuit to obtain the VA loss across the current circuit.
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Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (2) 50-75 -
Actual 25 65.6 -

Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Section 7.1.2 Current Circuits.

Figure 28: Current Circuits Test Setup
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Table 34: Current Circuits Test Results

Sample Serial Voltage
1Pl Drop Current Measured mVA Limits | Pass/Fail
Description Number mv
GEN™5 RIVA,
1P2W,5(100)A SN944 75.2 10 374.57 4VA P
Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Mgter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20
ystem
Temperature,
Humidity and 139452 OMEGA iBTHX-W 2023-01-11 2024-01-10
Pressure
recorder
Digital 77780330 FLUKE 177 2023-04-06 2024-04-05
Multimeter
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IEC 62053-21 SECTION 7.2 INFLUENCE OF SHORT-TIME OVERCURRENTS

Criteria

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 I, with
a relative tolerance of +0 % to —10 % 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, with
a relative tolerance of +0 % to —10 %.

NOTE This requirement does not apply to meters having a contact in the current circuits. For this
case, see appropriate standards.

Table 3 — Variations due to short-time overcurrents

Limits of variations in percentage error for

meters of class
Meters for Value of current Power factor 1 2
Direct connection Iy 1 1,5 1,5
Connection through current
transformers I 1 0,5 1,0
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‘ Test Date and Location

Testing Performed Test Operator Location Date(s)
Pre Short Time . . UL SGP, 20 Kian Teck Lane,

Current Verification Lim Mico Singapore 627854 2023-04-03

Short Time
overcurrent Test Keith Manson Powerlab Limited 2023-04-17
(Outsourced)

Post Short Time . . UL SGP, 20 Kian Teck Lane,

Current Verification Lim Mico Singapore 627854 2023-05-04

Test Method

1. Prior to testing, verify the meter at I, or Iy,

2. Conduct the Short Time Current test phase by phase:
a. Direct connected meters shall be subject to a short-circuit current of 30 Imax, for

one-half cycle.

b. Transformer meters shall be subjected to a short-circuit current of 20 Imax, for

0.5 seconds.

3. Following the test the meter shall be powered at nominal voltage for 1 hour.
4. At the completion of testing, verify the meter at I, or Ip.

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 23.6 62.7
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‘Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Section 7.2 Short-Time Overcurrent’s.

Note: Refer PL1826-3ph report in Appendix B for PowerLab report

Met
Seeri:: Test Test Test Power % Error A from Limit | Pass/Fail
Location Point factor ° Reference | Class 1 Class 1
Number
EEOS A REF Ib 1 -0.01 - - -
Ib 1 -0.02 0.01 1.5 P
REF Ib 1 -0.12 - - -
EE97 C
Ib 1 0.64 0.76 1.5 P
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IEC 62053-21 SECTION 7.3 INFLUENCE OF SELF-HEATING
Criteria

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
immediately after 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? and 4

A/mm?
Table 4 — Variations due to self-heating
Limits of variations in percentage error for meters of
class
Value of current Power factor 1 2
1 0,7 1,0
Imax 0,5 inductive 1,0 1,5
Test Date and Location
Testing Performed Test Operator Location Date(s)
Self-Heating Vairakkannu Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-07-04
Mico/Soo VooKey/Sherry Wong Singapore 627854
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Test Method
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 0.2 and 1 h for class 0.5, 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 immediately after the current is applied and
then at 10 minute intervals 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? and 4 A/mm?

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 214 68.5 -

Test Results

The GEN™S5 RIVA is compliant with IEC 62053-21 Section 7.3 Self-Heating.
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Figure 29: Self-Heating Test Setup

Table 35: Self-Heating Test Results
gn;rti:: Test Test PE % A from Limit Pass/Fail
Location Point Error | Reference | Class 1 Class 1
Number
Ref Imax 1 -0.07 - - -
10 min Imax 1 -0.04 0.03 0.7 P
20 min Imax 1 -0.05 0.02 0.7 P
30 min Imax 1 -0.06 0.01 0.7 P
40 min Imax 1 -0.06 0.01 0.7 P
SN944
50 min Imax 1 -0.06 0.01 0.7 P
60 min Imax 1 -0.06 0.01 0.7 P
Ref Imax 0.5 -0.19 - - -
10 min Imax 0.5 -0.16 0.03 1 P
20 min Imax 0.5 -0.09 0.10 1 P

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.




)

Test Report 4790778107 _IEC (AS)

Solutions Page: 149 of 407

IEC AS 62053-21

Clause Requirement — Test Remark Result
30 min Imax 0.5 -0.17 0.02 1 P
40 min Imax 0.5 -0.18 0.01 1 P
50 min Imax 0.5 -0.19 0.00 1 P
60 min Imax 0.5 -0.19 0.00 1 P
Figure 30: Auto-warming Plot @ UPF — Meter SN944
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Figure 31: Auto-warming Plot @ 0.5PF — Meter SN944
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‘Test Equipment Used

Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20
System
Temperature,
Humidity and 139452 OMEGA iBTHX-W 2023-01-11 2024-01-10
Pressure
recorder
Measuring Tape 139441 BLUE-POINT - 2020-09-29 2023-09-29
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IEC 62053-21 SECTION 7.4 AC VOLTAGE TEST

Criteria

The a.c. voltage test shall be carried out in accordance with Table 5.

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.

Table 5 — AC voltage tests

Test Applicable to Test voltager.m.s Points of application of the test voltage

Between, on the one hand, all the current and voltage
circuits as well as the auxiliary circuits whose reference

4 kV voltage is over 40 V, connected together, and, on the other
Protective class Il hand, earth
B meters b) Between circuits not intended to be connected together in
2 kV service

c) A visual inspection for compliance with the conditions of 5.7
- of IEC 62052-11

Test Date and Location

Testing Performed Test Operator Location Date(s)

AC Voltage Chris Ashby / Jackson Daniel UL LLC, 12 Laboratory Drive 2023-08-18
RTP, NC 27709

Test Method

During the tests relative to earth, the auxiliary circuits with reference voltage 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.
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Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 15-25 45-75 86 - 106
Actual 23 53.8 99.82

Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Section 7.4 AC Voltage Test.

Note*: This test data is referred from safety report number R4790778107-IEC_AS

SAFETY

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.




Test Report 4790778107 _IEC (AS)
Page: 153 of 407

@ Solutions

IEC AS 62053-21

Result

Remark

Clause Requirement — Test

IEC 62053-21 SECTION 8.1 LIMITS OF ERROR DUE TO VARIATION OF THE

CURRENT

Criteria

When the meter is under the reference conditions given in 8.5, the percentage
errors shall not exceed the limits for the relevant accuracy class given in Tables
6 and 7.

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 |, and unity

power factor for direct connected meters, respectively at rated current |, and

unity power factor for transformer operated meters, shall not exceed 1,5 %
and 2,5 % for meters of classes 1 and 2 respectively.

NOTE When testing for compliance with Table 7, the test current should be applied to each measuring
element in sequence.

Table 6 — Percentage error limits (single-phase meters and p olyphase meters with balanced

loads)
Value of current Percentage error limits
for direct connected for transformer for meters of class
meters operated meters Power factor 1 2
0,051, <1<0,11, 0,021,<1<0,051, 1 1,5 2,5
0,11y 1= 1o 0,05 1y < 1< 1 1 +1,0 +2,0
0,5 inductive +1,5 +2.5
011.=1<021, 0051, =1<011,
0,5 inductive +1,0 12,0
021, S1<S1ma 011, SIS 1ma
When specially requested by the user:
From
021,21<1y, 0,11,s1<1, 0,25 inductive +3,5 -

Table 7 — Percentage error limits (polyphase meters carrying a single-phase load,
but with balanced polyphase voltages applied to voltage circuits)

Percentage error limits
for meters of class

Value of current

for transformer Power factor

operated meters
connected meters 1 2

for direct
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0,11y <1< I 0,051, 1< 1., 1 +2,0 +3,0
0,21 <121, 0,11 S 1< 10 0,5 inductive +2,0 +3,0
Test Date and Location
Testing Performed Test Operator Location Date(s)
Current Variation Vairakkannu Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-04-25
Mico/Sherry Wong Singapore 627854

Test Method

Power the meter with nominal voltage. Apply the current per the meter class from the appropriate
table. Take accuracy reading for each load point for the appropriate meter class. Once all
applicable load points have been evaluated verify that each load point test condition does not
deviate from the specified value in the above tables.

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 23.8 68.3 -

Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Section 8.1 Limits of error due to variation of
the current.
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Figure 32: Variation of Current Test Setup

Table 36: Variation of Current Test (Balanced Load Import) Results

| I

Meter Serial Test Phase Percent Limit Pass/Fail
Number Point Angle Error Class 1 Class 1
0.05Ib 1 0.06 1.5 P
0.11b 1 0.07 1 P
0.21b 1 0.02 1 P
Ib 1 0.09 1 P
Imax 1 0.06 1 P
0.11b 0.5 Ind 0.23 1.5 P
SN967 0.21b 0.5Ind 0.22 1 P
Ib 0.5 Ind 0.13 1 P
Imax 0.5 Ind -0.10 1 P
0.11b 0.8 Cap 0.00 1.5 P
0.21b 0.8 Cap 0.01 1 P
Ib 0.8 Cap 0.09 1 P
Imax 0.8 Cap 0.11 1 P
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Table 37: Variation of Current Test (Balanced Load Export) Results

Meter Serial Test Phase Percent Limit Pass/Fail
Number Point Angle Error Class 1 Class 1
0.05Ib 1 0.14 1.5 P
0.11b 1 0.13 1 P
0.21b 1 0.06 1 P
Ib 1 0.11 1 P
Imax 1 0.15 1 P
0.11b 0.5 Ind 0.32 1.5 P
SN967 0.21b 0.5 Ind 0.26 1 P
Ib 0.5 Ind 0.15 P
Imax 0.5 Ind 0.06 P
0.11b 0.8 Cap 0.06 1.5 P
0.21b 0.8 Cap 0.05 P
Ib 0.8 Cap 0.10 P
Imax 0.8 Cap 0.21 P

Test Equipment Used

Description Serial No. Manufacturer Model Cal. Date Cal. Due

Meter Test

53479 EMH PRS 400.3 2021-09-21 2023-09-20
System

Meter Test

159508 EMH PRS 600.3 2022-11-29 2023-11-29
System

Temperature,
Humidity and
Pressure
recorder

139452 OMEGA iBTHX-W 2023-01-11 2024-01-10
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IEC 62053-21 SECTION 8.2 LIMITS OF ERROR DUE TO INFLUENCE QUANTITIES

Criteria

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 the relevant accuracy class given in Table 8.

Ambient Temperature Variation

Criteria

Mean Temperature Coefficient must be determined for the whole operating range.
The operating temperature range shall be divided into 20K wide ranges. The mean
temperature coefficient shall then be determined for these ranges, by taking
measurements 10K above and 10K below the middle of the range. During the test,
the temperature shall be in no case outside the specified operating temperature
range.

Test Date and Location

Testing Performed Test Operator Location Date(s)
Ambient Temperature Vairakkannu Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-04-26 to
Variation Mico/Sherry Wong Singapore 627854 2023-05-02
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‘Test Method

1. Install the meter inside a chamber capable of the full set of test conditions in the orientation
as it would be installed in the field.

2. Power the meter with nominal voltage, and bring the chamber temperature down to the
lowest determined test temperature.

3. Acclimate for 1 hour, then apply the current from the applicable criteria table and take the
required measurements.

4. Repeat step 2 increasing the temperature to the next point no more than 20K above the
previous temperature. Continue repeating steps 2, 3 & 4 until all test points at all
temperatures have been taken.

5. Once all applicable load points have been evaluated verify that the mean coefficient
between the load points and temperatures do not deviate by more than the specified value.

Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Table 8, Section 8.2 Ambient Temperature
Variation.
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Figure 33: Ambient Temperature Variation Test Setup
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Table 38: Ambient Température Chamber Plot

Table 39: Ambient Temperature Variation Test Results_1P2W (SN967)

Te_st Pf Low High A% Temp IC-::.sI; Pass/Fail
Point Temp Temp Error Coeff 1 Class 1
i i -25 -5
0.1lb -0.03 0.03 0.06 0.000 0.05 P
b 1 0.01 0.06 0.05 0.000 0.05 P
Imax 0.00 0.04 0.04 0.000 0.05 P
0.2lb 0.09 0.17 0.08 0.000 0.07 P
b |25 | 004 | 009 | 005 | 0000 | 007 P
Imax -0.18 -0.15 0.03 0.000 0.07 P
-5 15
0.1lb 0.03 0.07 0.04 0.002 0.05 P
Ib 1 0.06 0.10 0.04 0.002 0.05 P
Imax 0.04 0.06 0.02 0.001 0.05 P
0.2lb 0.5 0.17 0.17 0.00 0.000 0.07 P
Ilp |Inductive | 909 | 012 | 003 | 0002 | 007 P
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Imax 015 | -014 | 001 | 0000 | 007 P
15 35
0.11b 007 | 009 | 002 | 0001 | 005 P
Ib 1 010 | 013 | 003 | 0002 | 005 P
Imax 006 | 009 | 003 | 0002 | 005 P
0.2Ib 017 | 023 | 006 | 0003 | 007 P
b |, O | 012 | 015 | 003 | 0002 | 007 P
Imax 014 | -012 | 002 | 0001 | 007 P
35 55
0.1b 009 | 011 | 002 | 0001 | 005 p
Ib 1 013 | 018 | 005 | 0003 | 005 p
Imax 009 | 012 | 003 | 0002 | 005 p
0.2lb 023 | 025 | 002 | 0001 | 007 p
b |25 | 015 | 019 | 004 | 0002 | 007 P
Imax 012 | -0.08 | 004 | 0002 | 007 p
55 70
0.11b 011 | 015 | 004 | 0003 | 005 p
Ib 1 018 | 022 | 004 | 0003 | 005 p
Imax 012 | 015 | 003 | 0002 | 005 p
0.2b 025 | 029 | 004 | 0003 | 007 p
b |5 | 019 | 023 | 004 | 0003 | 007 P
Imax 008 | -0.05 | 003 | 0002 | 007 p
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‘ Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Blue M
Temperature 53671 TPS ETC-095H-JY 2022-08-01 2023-07-31
Chamber
Meter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20
System
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Voltage Variation

Criteria

The meter shall meet the specified value from the ranges of -10% to 10%.

For the voltage ranges from —-20 % to —10 % and +10 % to +15 % the limits of
variation in percentage errors are three times the values given in Table 5.

Below 0.8 Up, the error of the meter may vary between +10 % and —100 %.

The recommended test point for voltage variation and frequency variation is Ib
for direct connected meters and In for transformer-operated meters.

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50 -75 -
Actual 23.8 68.3 -
Test Date and Location
Testing Performed Test Operator Location Date(s)
Voltage Variation Vairakkannu Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-04-25
Mico/Sherry Wong Singapore 627854

Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Table 8, Section 8.2 Voltage Variation.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
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Figure 34: Voltage Variation Test Setup
Table 40: Voltage Variation Detailed Test Results_1P2W
I;n;::;' Voltage Te.st Phase % Error A from Limit Pass/Fail
Point Angle Reference | (Class1 | Class1
Number
REF 0.051b 1 0.05 - - -
10% 0.051b 1 0.1 0.06 0.7 P
-10% 0.05Ib 1 0.06 0.01 0.7 P
15% 0.051b 1 0.08 0.03 2.1 P
-20% 0.051b 1 0.05 0.00 2.1 P
-50% 0.05Ib 1 -0.05 0.10 -100 P
SN9G7 REF Ib 1 0.1 - - -
10% Ib 1 0.1 0.00 0.7 P
-10% Ib 1 0.1 0.00 0.7 P
15% Ib 1 0.12 0.01 2.1 P
-20% Ib 1 0.10 0.01 2.1 P
-50% Ib 1 0.09 0.02 -100 P
REF Imax 1 0.08 - - -
10% Imax 1 0.10 0.02 0.7 P

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
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connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
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-10% Imax 1 0.11 0.03 0.7 P
15% Imax 1 0.13 0.05 2.1 P
-20% Imax 1 0.12 0.04 2.1 P
-50% Imax 1 0.09 0.01 -100 P
REF 0.1lb 0.5Ind 0.24 - - -
10% 0.11b 0.5 Ind 0.26 0.02 1 P
-10% 0.11b 0.5 Ind 0.21 0.03 1 P
15% 0.1lb 0.5 Ind 0.24 0.00 3 P
-20% 0.1lb 0.5 Ind 0.21 0.03 3 P
-50% 0.11b 0.5 Ind 0.13 0.11 -100 P
REF Ib 0.5Ind 0.15 - - -
10% Ib 0.5Ind 0.14 0.01 1 P
-10% Ib 0.5Ind 0.14 0.01 1 P
15% Ib 0.5 Ind 0.15 0.00 3 P
-20% Ib 0.5Ind 0.13 0.02 3 P
-50% Ib 0.5Ind 0.13 0.02 -100 P
REF Imax 0.5 Ind -0.09 - - -
10% Imax 0.5Ind -0.06 0.03 1 P
-10% Imax 0.5Ind -0.06 0.03 1 P
15% Imax 0.5 Ind -0.03 0.06 3 P
-20% Imax 0.5 Ind -0.05 0.04 3 P
-50% Imax 0.5Ind -0.11 0.02 -100 P
Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20
System
Temperature,
Fumidity and 139452 OMEGA iBTHX-W 2023-01-11 2024-01-10
ressure
recorder

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
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connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
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Frequency Variation

Criteria

For the ranges from =2 % to +2 % the limits of variation in percentage errors
are the values given in Table 8.

The recommended test point for voltage variation and frequency variation is Ip
for direct connected meters and In for transformer-operated meters.

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 23.8 68.3 -
Test Date and Location
Testing Performed Test Operator Location Date(s)
Frequency Variation Vairakkannu Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-04-25
Mico/Sherry Wong Singapore 627854

Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Table 8, Section 8.2 Frequency Variation.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.
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Table 41: Frequency Variation Detailed Test Results

l;n;ti:; Voltage Te.st Phase % A from Limit Pass/Fail

Number Point Angle | Error | Reference | Class1 | Class1
REF 0.051b 1 0.07 - - -
2% 0.051b 1 0.07 0.00 0.5 P
-2% 0.051b 1 0.06 0.01 0.5 P
REF Ib 1 0.10 - - -
2% Ib 1 0.10 0.00 0.5 P
-2% Ib 1 0.11 0.01 0.5 P
REF Imax 1 0.08 - - -
2% Imax 1 0.10 0.02 0.5 P
-2% Imax 1 0.11 0.03 0.5 P

SNOO06
REF 0.11b 0.5Ind | 0.24 - - -
2% 0.11b 0.5Ind | 0.25 0.01 0.7 P
-2% 0.1Ib 0.5Ind | 0.25 0.01 0.7 P
REF Ib 0.5Ind | 0.15 - - -
2% Ib 0.5Ind | 0.15 0.00 0.7 P
-2% Ib 0.5Ind | 0.15 0.00 0.7 P
REF Imax 0.5Ind | -0.08 - - -
2% Imax 0.5Ind | -0.06 0.02 0.7 P
-2% Imax 0.5Ind | -0.04 0.04 0.7 P

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0
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‘Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20

System

Temperature,

Humidity and 139452 OMEGA iBTHX-W 2023-01-11 2024-01-10
Pressure
recorder

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0
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connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
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Reverse Phase

NA for single phase model.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.



Test Report 4790778107 _IEC (AS)
(( UL » Solutions Page: 170 of 407

IEC AS 62053-21

Clause Requirement — Test Remark Result

Voltage Unbalanced

NA for single phase meter.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0
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Magnetic Induction of external origin 0.5mT

Criteria

Power the meter with nominal voltage. Apply the current per the meter class from
the applicable criteria table. Take a reference accuracy reading, then subject the
meter to the 0.5mT field while inside the Magnetic loop. The filed shall be applied in
all applicable directions, taking an accuracy reading in each direction to ensure the
meter does not exceed the class deviation.

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 23 68 -
Test Date and Location
Testing Performed Test Operator Location Date(s)
Magnetic Induction of Vairakkannu Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-06-06
external origin 0.5mT Mico/Soo Voo Key/ Sherry Wong Singapore 627854

Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Table 8, Section 8.2 Mag Induction of External
Origin.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
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Figure 35: Magnetic Induction Setup (Vertical)

UL International-Singapore Pte Ltd
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Figure 37: Magnetic Induction Setup (S-S)
Table 42: Magnetic Induction Detailed Test Results
Met.er Test Test Power | | A from Limit | Pass/Fail
Serial Location Point Fact % Error Reference | Class 1 | Class 1
Number actor
REF Ib (Line) 1 -0.05 - - -
V Ib (Line) 1 -0.16 0.11 2 P
SN983
F-B Ib (Line) 1 -0.34 0.29 2 P
S-S Ib (Line) 1 -0.46 0.41 2 P

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0
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‘ Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Test 159508 EMH PRS 600.3 2022-11-29 2023-11-29
System
Temperature,
Humidity and 139452 OMEGA iBTHX-W 2023-01-11 2024-01-10
Pressure
recorder
Measuring Tape 139441 BLUE-POINT - 2020-09-29 2023-09-29
Clamp Meter MY58210005 Keysight U1212A 2022-08-15 2023-08-15
Suzhou ESA
Current Source CP2-1612027 Electrical CP2-120A No cal reqd No cal reqd
Technology
Induction coil
400AT 04-T-00002 UL 400AT No cal reqd No cal reqd

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0
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Operation of Accessories

NA due to no accessories for this meter

UL International-Singapore Pte Ltd
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IEC 62053-21 SECTION 8.2.1 ACCURACY IN THE PRESENCE OF HARMONICS

Criteria

Test conditions:

— fundamental frequency current: I, = 0,51,

— fundamental frequency voltage: U; = U,

— fundamental frequency power factor: 1

— content of 5t harmonic voltage: U5 = 10 % of U,

— content of 5th harmonic current: |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" harmonic is P5 = 0,1 U, x 0,4 |, =
0,04 P, or total active power = 1,04 P, (fundamental + harmonics).

Test Date and Location

Testing Performed Test Operator Location Date(s)
Presence of Vairakkannu Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-05-04
Harmonics Mico/Sherry Wong Singapore 627854

Test Method

Power the meter with nominal voltage. Apply the current per the meter class. Take accuracy
reading then turn on harmonic components as described above and repeat accuracy
measurement. Once harmonic points have been evaluated verify that each load point test
condition does not deviate from the Reference condition by more than the specified value.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0
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Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 23.0 70.4

Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Section 8.2.1 Accuracy in the presence of
harmonics.

Table 43: Presence of harmonics Test Results

gn:rtizrl Test Test Phase % Error A from Limit | Pass/Fail
Location | Point Angle o Reference | Class 1 | Class 1
Number
0.5Imax 1 0.09 - - -
SN967 SG
0.5lmax 1 0.18 0.09 0.8 P

Test Equipment Used

Description Serial No. Manufacturer Model Cal. Date Cal. Due

Meter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20
System

Temperature,
Humidity and 139452 OMEGA iBTHX-W 2023-01-11 2024-01-10
Pressure
recorder

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0
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IEC 62053-21 SECTION 8.2.2 TEST OF THE INFLUENCE OF ODD HARMONICS

AND SUB-HARMONICS

Criteria

The tests of the influence of odd harmonics and sub-harmonics shall be made
with the circuit shown in Figure A.4 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 reference waveform shall not exceed the limits of variation given in Table
8.

NOTE The values given in the figures are for 50 Hz only. For other frequencies, the values have to be
adapted accordingly.

Test Date and Location

Testing Performed Test Operator Location Date(s)
Influence of Odd Vairakkannu Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-05-04
Harmonics and Sub- Mico/Sherry Wong Singapore 627854
Harmonics

Test Method

Power the meter with nominal voltage. Apply the current per the meter class. Take accuracy
reading then turn on harmonic component as described in above and repeat accuracy
measurement. Once harmonic points have been evaluated verify that each load point test
condition does not deviate from the Reference condition by more than the specified value.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0
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Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (2) 50-75 -
Actual 23.0 70.4 -

Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Section 8.2.2 Tests of the influence of odd
harmonics and sub-harmonics.

Figure 38: Odd and Sub Harmonics Test Setup
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Table 44: Odd Harmonics Test Results

Meter . Test | Phase | % | Afrom | Limit | Pass/Fail
Serial | Test Location p
Point Angle | Error | Reference | Class1 | Class 1

Number

REF 0.5lb 1 0.1 - - -
SN967

Odd 0.02

Harmonics b 1 0.13 0.8 P

Table 45: Sub-Harmonics Test Results

Meter . Test | Phase | % A from Limit | Pass/Fail
Serial Test Location .
Point | Angle | Error | Reference | Class 1 | Class 1
Number
REF 0.5lb 1 0.11 - - -
SN967
Sub Harmonics Ib 1 -0.03 0.14 1.5 P

Test Equipment Used

Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Test System 53479 EMH PRS 400.3 2021-09-21 2023-09-20

Temperature,

Humidity and 139452 OMEGA iBTHX-W 2023-01-11 2024-01-10
Pressure recorder

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.



Test Report 4790778107 _IEC (AS)
(( UL » Solutions Page: 181 of 407

IEC AS 62053-21

Clause Requirement — Test Remark Result

IEC 62053-21 SECTION 8.2.3 TESTS OF THE INFLUENCE OF D.C. AND EVEN

HARMONICS

Criteria

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
the required waveforms, and the current waveforms as shown in Figure A.2.

The variation in percentage error when the meter is subjected to the test
waveform given in Figure A.2 and when it is subjected to the reference
waveform shall not exceed the limits of variation given in Table 8.

NOTE The values given in the figures are for 50 Hz only. For other frequencies the values have to be adapted
accordingly.

| Test Date and Location

Testing Performed Test Operator Location Date(s)
DCin the Even Jackson Daniel UL LLC, 12 Laboratory Drive RTP, 2023-06-06
Harmonics NC 27709
|Test Method

Power the meter with nominal voltage. Apply the current per the meter class. Take accuracy reading then
turn on harmonic component as described in above and repeat accuracy measurement. Once harmonic
points have been evaluated verify that each load point test condition does not deviate from the Reference
condition by more than the specified value.

Temperature Humidity (%RH) Pressure
(°c) (kPa)
Required 23 (+2) 45-70 -
Actual 22.7 60.5 -

|Test Results

The GEN™S5 RIVA is compliant with NMI M 6-1 Section 4.8 Tests of the influence of d.c. and even
harmonics.

Note : This test results referred to R4790778107 _IEC (AS)_RTP report from UL RTP

UL International-Singapore Pte Ltd
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IEC 62053-21 SECTION 8.2.4 CONTINUOUS MAGNETIC INDUCTION OF

EXTERNAL ORGIN

Criteria

The continuous magnetic induction may be obtained by using the electromagnet
according to annex B.

Test Date and Location

Testing Performed Test Operator Location Date(s)
Continuous Magnetic Lim Mico/Soo Voo Key/Sherry UL SGP , 20 Kian Teck Lane, 2023-06-07
Induction of External Wong Singapore 627854

Origin

Test Method

Energized with a d.c. current. This magnetic field shall be applied to all accessible surfaces
of the meter when it is mounted as for normal use. The value of the magneto-motive force
applied shall be 1 000 At (ampere-turns).

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 24 68.5 -

Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Section 8.2.4 Continuous magnetic induction
of external origin.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0
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Figure 39: Continuous Magnetic Induction of External Origin Test Setup
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Table 46: Continuous Magnetic Induction of External Origin Test Results
Meter - Pass/
Serial Test Location Te_st PF % Error A from Limit Fail
Point Reference | Class 1
Number Class 1
REF Ib 1 -0.07 - - -
LCD Ib 1 -0.08 0.01 2 P
Push Buttons Ib 1 -0.08 0.01 2 P
SN983 Top of meter Ib 1 -0.08 0.01 2 P
Left of Meter Ib 1 -0.08 0.01 2 P
Bottom of Ib 1 -0.08 0.01 2 P
Meter
Right of Meter Ib 1 -0.08 0.01 2 P
Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Mgter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20
ystem
Temperature,
HLl',m'd'ty and 139452 OMEGA IBTHX-W 2023-01-11 2024-01-10
ressure
recorder
D Power PSUO5 ITECH IT6720 No cal reqd No cal reqd
upply
" Digital 77780330 FLUKE 177 2023-04-06 2024-04-05
ultimeter
Electromagnet 04-T-00001 UL Electromagnet No cal reqd No cal reqd
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IEC 62053-21 SECTION 8.3 TEST OF STARTING AND NO-LOAD CONDITION

Section 8.3.1 Initial Start-up of the meter

Criteria

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

Test Method

Power up the meter with voltage and verify that the screen shows all 8’s across within the specified
5s after application of voltage.

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (2) 50-75 -
Actual 21.8 741 -

Test Results
The GEN™5 RIVA is compliant with IEC 62053-21 Section 8.3.1 Initial start-up of the meter

Figure 40: Initial Start-up Test Setup

N
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Table 47: Initial Start-up Test Results

Meter Time Limit,

Serial VS::?\gl)e’ recorded, Pass/Fail
Number sec sec

SN967 230 1.13 5 Pass

Section 8.3.2 Test of No-Load Condition

Criteria

The minimum test period At shall be

where

kilowatt-hour (imp/kW-h);

m is the number of measuring elements;
u, is the reference voltage in volts;
/ is the maximum current in amperes.

max

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0
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k is the number of pulses emitted by the output device of the meter per

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

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 115 % of
the reference voltage shall be applied to the voltage circuits.
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‘ Test Date and Location
Testing Performed Test Operator Location Date(s)
No Load Vairakkannu Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-05-04

Mico/Sherry Wong

Singapore 627854

Test Method

1. Determine the time the meter should run for based on the above formula.

. Power up the meter at 115% of rated voltage with no current
3. Verify there are no accumulated pulses in the meter after the duration of time as

determined in step 1.

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50 -75 -
Actual 223 69.1 -

Test Results

The GEN™5 RIVA is compliant with IEC 62053-23 Section 8.3.2 Test of no-load condition.
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Figure 41: No-Load condition Test Setup

Table 48: No-Load condition Test Results

Meter | Applied “Test Pulse
Serial Voltage Applied | Duration, counted Pass /
g Current min after test Fail
Number 1.15Un R
duration
SN967 264.5 0A 27 0 P

*Note: k = 1000Imp/Wh, m = 1, Un = 230, Imax = 100
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‘ Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20
System
Timer 139436 Extech 365515 2023-02-14 2024-02-14
Temperature,
Humidity and 139452 OMEGA IBTHX-W 2023-01-11 2024-01-10
Pressure
recorder

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.




Test Report 4790778107 _IEC (AS)
Page: 190 of 407

@ Solutions

IEC AS 62053-21

Clause Requirement — Test Remark Result
IEC 62053-21 SECTION 8.3.3 STARTING
Criteria

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.

Table 9 — Starting current

Meters for Class of meter Power factor
1 2

Direct connection 0,004 1, 0,005 I, 1

Connection through current transformers 0,002 1, 0,003 1, 1
Test Date and Location
Testing Performed Test Operator Location Date(s)
Starting Vairakkannu Vairavan/ Lim UL SGP, 20 Kian Teck Lane, 2023-05-04
Mico/Sherry Wong Singapore 627854

Test Method

Power the meter with nominal voltage. Apply the current per the meter class from Table 9.
Confirm that the meter registers Energy into the kWh register on the face of the meter, while
monitoring pules for operation.

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 223 69.1 -

Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Section 8.3.3 Starting.
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Figure 42: Starting Current Test Setup

764,41 V

70588 V_ (Un_ 234

29.580 V.

A
A
A

Table 49: Starting Current Test Results

. Staring o
Serial | Voltage Ib Current PF Direction Yo Pass/Fail
Number Used Error
Used A
230 5 0.02 1 Import -0.31
SN967
230 5 0.02 1 Export 0.76
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‘Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20

System

Temperature,

Humidity and 139452 OMEGA iBTHX-W 2023-01-11 2024-01-10
Pressure
recorder
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IEC 62053-21 SECTION 8.4 METER CONSTANT
Criteria

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

Test Date and Location

Testing Performed Test Operator Location Date(s)
Meter Constant Vairakkannu Vairavan/Lim UL SGP, 20 Kian Teck Lane, 2023-05-04
Mico/Sherry Wong Singapore 627854

Test Method

Power the meter under rated voltage

Start readings of the register(s) under test are collected with current switched off

The current is switched on for dosage of 1kWh no more than 2 Imax

The current is switched off. End readings of the register(s) under test are collected.

The error is calculated whereas the energy calculated out of the counted pulses from test
output of the meter under test is the nominal value as shown below.

(EndReadin g —StartReading)
e

o wbd =

Error = 1

Constant

6. Confirm that the resulted error is no more than meter’s accuracy class.

Temperature Humidity Pressure
(°C) (%RH) (kPa)
Required 23 (£2) 50-75 -
Actual 223 69.1 -
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‘Test Results

The GEN™5 RIVA is compliant with IEC 62053-21 Section 8.4 Meter constant.

Figure 43: Meter Constant Test Setup

Table 50: Meter Constant Test Results
Met_er Test Phase # of Counted Register Register % Limit Pass/Fail
Serial . Start End
Number Point Angle Pulses Pulses Reading Reading Error | Class 1 Class 1
SN967 | 0.5lmax 1 1,000 1,001 15.2520 16.2530 0.00 1 P
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‘Test Equipment Used
Description Serial No. Manufacturer Model Cal. Date Cal. Due
Meter Test 53479 EMH PRS 400.3 2021-09-21 2023-09-20

System

Temperature,

Humidity and 139452 OMEGA iBTHX-W 2023-01-11 2024-01-10
Pressure
recorder
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TEST REPORT @ —

IEC AS 62052-11 Electricity metering equipment (AC) — General requirements, tests
and test conditions — Metering equipment
IEC AS 62053-21 Electricity metering equipment (AC)—Particular requirements
Part 21: Static meters for active energy (classes 1 and 2)

Test Report

Reference No........cc.ccvieniinennnce ) RATIOTTBIOT _IEC [AS)_RTP

Prepared by (+ signature)_........._.__..... JaVon Temrel
Senior Engineering Associate

Approved by (+ signature)..................; Scoft HunterD g
Operations Leader

Date of iSsUe ..ot 2023-08-KX

| Date of testing ..o e s March 2022 — August 2023

Comterts oo et 3D pages

Laboratory details

MBS .- nssad s UL LG

Physical Address .............c.occe oo 12 Laboratory Drive, RTR, NC 27705

Contact Details ...............................0 Telephone (319) 549-1000

Test specification

\Standard._._.. ... ... IEC B2052-11:2016 (Ed 1.1}, IEC 62053-21 : 2016 (BEd 1.1), AS
62052-11 : 2018 & AS 62053-21: 2018

Client details

1Applicant ... ... PT2 MECOINDO - Iron

Address e iiiieseens.. Plot 68-2, EJIP, Bekasi, Jawa Barat, 17550,
Indenesia

Product details {see additional details on page 3)

Typeoftestobject ... Energy meter

| Modelftype reference.............c.e.-..... Gen™5 Riva

Rating....ccceoeeeec it 230V aE, 5(100)A, Single Phase, S0Hz, Active CL 1, Reactive CL 2

The Issuance of this (Eport I [ way implies Liseng, ClassMcation of Recognition by UL and does not aunorzs the use of UL Listng, Classiication of
Feecogniton Marks or any other referance o UL on o In connection with the product or system. You cannot use this test data or UL's name of marks b
CONMECHCN WM any product, packagng, aoverising, pFOMOToN of marketing Witholut UL prior Witten pamnission. Please be Infommed that UL nether
selected the sampis nor determined whether the sample was represantative of producton sampiss. The t2st resulis aoply only 1o he actual sampies tested.
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Accreditation details

..1,,\.||l|H’;“
% Ty,

AR e
—

Jr |ti1."-':“

7" [ACCREDITED
"-"I'rll'.l.i'-"" CERT #0751.06

UL LLC reports apply only to the specific samples tested under stated test conditions. All samples tested
were in good operating condition throughout the entire test program. It is the manufacturer's
responsibility to assure that additional production units of this model are manufactured with identical
electrical and mechanical components. UL LLC shall have no liability for any deductions, inferences or
generalizations drawn by the client or others from UL LLC issued reports. This report shall not be used to
claim, constitute or imply product certification, approval, or endorsement by NIST, A2ZLA, or any agency of
the US govemment.

Possible results

Test case omitted by customerrequest.........__...____: ENR
Test case does not apply to the test object ... 0 MN{A)
Test sample does meet the requirement..................... P{ass)
Test sample does not meet the requirement............... . Fail)

General remarks

"(see remark #)" refers fo a remark appended to the report.

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

"{see appended results)" refers o results appended to the report.

The test resuits presented in this report relate only to the samples tested.

The test samples were provided by the client and were tested as submitted.

This report does not contain comections or erasures.

This report shall not be reproduced except in full without the written approval of the testing laboratory

Decision rule for statement{s) of conformity is based on IEC Guide 115: 2007 Clause 4.4.3 Procedure 2
“Accuracy Method”
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Specific remarks

1) In this report, the following tests were performed based on Singapore UL lab request
« |EC 62052-11 SECTION 5.2 2 2 Shock test

IEC 62052-11 SECTION 5.2 2 3 Vibration test

IEC 62052-11 SECTION 5.11 Output Devices

IEC 62052-11 SECTION 5.11.1 Mechanical and Electrical characteristics

IEC 62052-11 SECTION 5.11.2 Optical Characteristics

IEC 62053-21 SECTION 8.2.3 Test of the influence of D.C and Even Harmonics

Statement of results
The test samples were fully assessed with Singapore UL Lak requested tests plan.
The test samples COMPLY with requested clauses by Singapore UL lab.

Product details

Enclosure type .. Themoplastic
ComnecBon e i niaiaal Direct

e D L R Active and Reactive
ENergy Ve oo oot e s st i i Impeort and Export
Accuracy Chass . s Active 1 & Reactive 2
Probectve dass. . oo T Il

Mumber of phases ... 1

Mumber of elements ...l 1
Voltagerating....._..............__.......C Z30Vac

Operating Temperature............__.... -25°C o FOoC

Limit range of operation._............_....2 -25°C to TOoC
Storage and transportation -25°C to TO°C
Standard cumrent rating.................. SA

Maximum currentrating..................: 1004
Indocroroutdoor... ... Indoaor

FIRQUBIEN, - i s s e v B a3 i S 50 Hz

Chock::oo . ; CrystaliSynchronous
Product mass..........el DLBSkg

Product dimensions ..ol 200mm (H) x 125mm (W) x 91.6mm (D)
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Marking details
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IEC 62052-11
Clause |Heqmremem —Test Remark | Result
[1. |score | noteD |
2. | NORMATIVE REFERENCES | noteD |
E | TERMS AND DEFINITIONS | noTED |
| 4. |STAN DARD ELCTRICAL VALUES | MOTED |
522 Mechanical tests ‘ P
52332 Shock test p
5223 ‘ibrafion test P
5N Output device P
Meter has test output device capable of being P
monitored with suitable testing equipment
Manufacturer states number of pulses to ensure P
measuring accuracy of at least 1110 of class of
meter

Electrical pulse output

OMN voltage Class A8 Y Class B meter

OM voltage Class B= 1V
OFF voltage Class A =225V Class B meter N
OFF voltage Class Bz 14V

OMN current Class A =2 10 maA Class B meter

ON cument Class B = 2 mA

OFF current Class A =2 ma Class B meter

OFF current Class B £0.15 mA

m(EZ|TW|E| ™
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IEC 62052-11

Clause ‘ Requirement — Test Remark Resul

ON time 2 30 ms
OFF time = 30 ms

Trangition time =5 ma

Pulse constant comect

Infrinsic ermors within accuracy class specification

Operation indicator, if fitted, is visible from the front

5114 Mechanical and electrical characteristics

Optical test output accessible from front

B 0 i I e I = I e e o ) I e v

Maximum pulse frequency not excesding 2.5 kHz

Measured frequency 25Hz

Unmodulated output pulse has wave shape of P
Figure D2

Fulse transition time not exceeding 20 ps P

Measured pulse transition time 0.7 ps

Sufficient spacing between outputs or status P
displays

Rise time verified with receiver dicde with tr == 02 P
us

5.11.12 Optical characteristics F
Radiated signal between 550 nm and 1000 nm

Signal wavelength B31 nm

Cutput device radiation strength in ON-condition P
measured 10 mm from surface of meter between
50 pWicm? and 1000pWicm?

Measured radiation strength {ON-condition) 1377 uWhem?

Radiation < 2 pWicm? in OFF-condition P

Measured radiation strength (OFF-condition) 031 pWiem?
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IEC 62052-11
Clause ‘ Reguirement — Test Remark Result
A ANNEX A RELATIONSHIP BETWEEN AMBIENT AIR TEMPERATURE AND MOTED
RELATIVE HUMIDITY
B ANNEX B, VOLTAGE WAVE-FORM FOR THE TESTS OF THE EFFECT OF MOTED
VOLTAGE DIPS AND SHORT INTERRUPTIONS
c ANNEX, C, TEST CIRCUIT HAGRAM FOR THE TEST OF IMMUNITY TO NOTED
EARTH FAULT
D ANNEX, D, OPTICAL TEST QUTPUT MOTED
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IEC 62052-11 SECTION 5.2.2.2 SHOCK TEST

Criteria

The test shall be carriad out according to AS 60068.2.27, under the following
conditions:

After the test, the meter shall show no damage or change of the information and
shall operate correctly in accordance with the requirements of the relevant
standard.

| Test Date and Location

Testing Performed Test Operator Location Datefs)
Accuracy Check Jackson Daniel UL LLE, 12 Laboratory Drive ATP, 2023-36-06
MNC 27709
Shock Tast chris Rose UL LLC, 12 Laboratony Drive RTP, 2023-06-13
MC 27709
Accuracy Check lackson Daniel UL LLC, 12 Laboratery Drive RTP, 2023-06-26
MC 27709

Test Method
1. Verify meter accuracy at lp or s,
2. Mount the meter to the shock fable in non-operating condition, without the packing;
3. Conduct the test with a half-sine pulse, peak acceleration: 30 g, (300 m/s?) and

duration of the pulse: 18 ms.
4. Verify no mechanical damage to meter and then meter accuracy at Iy or In

Test Results

The GEN™5 RIVA is compliant with IEC 62052-11 Seclion 5.2.2.2 Shock Test.
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Table 1: Shock Test Detailed Accuracy Results _Active
M;h:;‘z:” Test Point | Phase Angle PFEELf: % P’“;ift * | limitcClass1 pa“'”i" Chass
5931 Ib 1 0.05 0.04 1 P

Table 2: Shock Test Register Results

Meter Serial Test Point Imitial Post Test Change Limit Pass/Fail
— Register KkWh 0.007 0.007 0 0.023 P
Damage Mo Damage Observed - Pass

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.



Test Report 4790778107 _IEC (AS)
(u » Solutions Page: 205 of 407

APPENDIX A
Test Report
@ Solutions ATI0TTEI07 _IEC
{AS)_RTP
Page: 10 of 30
| IEC 62052-11

Figure 1: Shock Test Configuration (F-B)
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Figure 3: Shock Test Configuration (V)
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Figure 4: Shock Test Plot F-B (-)
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Figure 6: Shock Test Plot -5 {-)
Acceleration

10 -
e s B ]
0
9
=
.E
B
o
B
< kY p
-
U 5 i 5 10 15 20 5
Time {ms)
Figure 7: Shock Test Plot 5-5 (+)
Acceleration
a7
Conim
an
o
=30
=
2
®
2
g 10
=
i
-1 = S
-0 5 5 10 15 20 7
Time (ms)

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.




Test Report 4790778107 _IEC (AS)
(v, » Solutions Page: 209 of 407

APPENDIX A
Test Report
@ Solutions 4A7907TE107 _IEC
(AS)_RTP
Page: 14 of 30
| IEC 62052-11

Figure 8: Shock Test Plot V (-)
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IEC 62052-11 SECTION 5.2.2.3 VIBRATION TEST

Criteria

The test shall be carried out according to AS 60068.2.6, under the following
conditions:

After the test, the meter shall show no damage or change of the information and
shall operate correctly in accordance with the requirements of the relevant

standard.
Testing Performed Test Operator Location Date|s)
Accuracy Check Jackson Daniel UL L, 12 Laboratory Drive RTP, 2023-06-06
MC 27702
Shock Test Chris Rose UL LLC, 12 Laboratery Drive RTP, 2023-06-13
MNC 27709
Bccuracy Check Jackson Daniel UL LLC, 12 Laboratory Drive RTP, 2023-06-26
MNC 27702

Test Method
1. Verify meter accuracy at lp or In.
. Mount the meter to the shock table in non-operating condition, without the packing;
3. Conduct the test over a frequency range: 10 Hz to 150 Hz, with a transition frequency:
60 Hz, f = 60 Hz, constant amplitude of movement 0,075 mm, F= 60 Hz, constant
acceleration 9,8 m/s? (1 g), a single point control, and number of sweep cycles per
axis: 10.

4_ Verify no mechanical damage to meter and then meter accuracy at lp or Ia
NOTE 10 sweep cycles = 75 min

Test Results

The GEN™S5 RIVA is compliant with IEC 62052-11, Section 5.2.2.3 Vibration Test.

Table 3: Vibration Test Detailed Accuracy Results_Active

Mster Semed Test Point Phase Angle Fres Test % Past Test% Limit Class 1 Pawfladl Chass
Mumber Error Error 1
5931 Ib 1 0.05 0.04 1 P
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Table 4: Vibration Test Register Resulis
Meter Serial Test Point Initial Post Test Change Limit Pass/Fail
c931 Register kWh 0.00F 0.007 0 0.023 P
Damage Mo Damage Observed Pass

Figure 10: Vibration Test Configuration (F-B)
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Figure 11: Vibration Test Configuration (S-S
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SN:5931

Figure 13: Vibration Test Plot (F-B)
Acceleration Profile
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Figure 14: Vibration Test Plot (8-5)
Acceleration Profile
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Figure 15: Vibration Test Plot (V)
Acceleration Profile
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| Test Equipment Used
Description Seril Manufacturer Model Cal. Date Cal. Due
P Number g i
See LWI Meter Use for Meters Lab equipment
ibration Vibration
AXDDES VRSSO0 2023-03-14 2024-03-31
Controller Research
Accelerometer AXDD13 PCB J353831 2021-009-09 2023-09-30
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IEC 62052-11 SECTION 5.11 OUTPUT DEVICES

Criteria

The meter shall have a test output device capable of being monitored with suitable
testing equipment.

Ouitput devices generally may not produce homogeneous pulse sequences. Therefare,
the manufacturer shall state the necessary number of puises to ensure a measuring
accuracy of at least 1710 of the class of the mefer at the different test points.

For electrical test oufput see, IEC 62052-31.

If the test output is an optical fest output, then it shall fulfil the requirements according
511 1and 5.11.2.

The operation indicator, if fitted, shall be visible from the front.

|Test Date and Location

Testing Performed Test Operator Location Diate{s)
Crpiical Charactedstics Jackson Daniel [ Kelon Charles UL LLZC, 12 Laboratory Dr, 2023-08-05
RTP, NC 27708

ITest Method

a) Maximum pulse frequency (2.5 kHz)

b} Pulse transition time (rise ime and fall ime), including transient effects {must be less than 20 us)
c) Ontime

d) Off time

e) Radiation strength On State

fi Radiation strength Off State

|Test Resulis
The GEN™S5 RIVA iz compliant with IEC 62052-11, Section 5.11 Cutput devices.
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Section 5.11.1 Mechanical and electrical characteristics

Criteria

An optical test output shall be accessible from the front. The maximum puise frequency
shall not exceed 2,5 kHz.

Modulated and unmodulated oufput pulses are permitted. The unmodulafed oulput
pulses shall have the shape shown in Figure D . 2.

The puwse transition time (rise time or fall time) is the time of transition from one state
to the other state, including transient effects. The transition time shall notf exceed 20us
(see Figure D.2).

The distance of the optical pulse output from further adjacent ones or from an
optical status dispiay shall be sufficientiy long that the fransmission is not affected.

An optimum pulse fransmission is achieved when, under test conditions, the receiving
head is aligned with its opfical axis on the optical pulse oulput.

The rise time given in Annex D, Figure D_2 shall be verified by a reference receiver
diode with

1 =02 ps.

ITest Date and Location

Testing Performed Test Operator Location Date{s)

Optical Charactenstics Jackson Caniel f Kelon Charles UL LLG, 12 Laboratory D, 2023-06-05
RTP, NC 27708
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ITest Methaod
1. Set up the MTE in manual mode to the rated voltage and max curent.
2. Connect the optical reader
3. Open the control software and select the COM port
4. Setthe optical controller to the wawvelength of the pulse output specified by the manufacturer.
a. Pressthe menu button
b. Select wavelength
c. Enter wavelength
d. Accept changes
5. Inthe control software on the computer, set the meter mode to Peak Hold.
a. Select the peak hold period needed to monitor the output and record the values accurately
6. Record the max value of the Peak Hold while the pulse output is ON.
7. Record the max value of the Peak Hold while the pulse output is OFF.
a. Ensure cument is off to be positive that no light is coming off the pulse LED. DO NOT TURN
OFF METER OR COVER ANY OTHER LIGHTS

|Test Results
The GEN™5 RIVA iz compliant with I1EC 62052-11, Section 5.11.1 Mechanical and electrical

characteristics.
Figure 16: Mechanical and electrical characteristics pulse frequency
Test Limit Measured Pass/Fail
Signal wavelength 550-1000nm 231Nm Pasg
Frequency <2 5kHz 6.38Hz Pass
Waveshaps Figure .2 Referred below Pass
Rise Time <20us 0.44us Pass
Fall Time <20us 0.75us Pass
Time On ==0.2ms 10ms Pass
Time Off >=0 2ms 146 75ms Pass
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Section 5.11.2 Optical characteristics

Criteria

The wavelength of the radiated signals for emitting systems shall be between 550
nm and 1000 nm.

The output device in the meter shall generate a signal with a radiafion strength Ey
aver a defined reference surface (optically acfive area) af a distance of ay = 10 mm *
1 mm from the surface of the meter, with the following imiting values:

ON-condition - 50 uW/icm? = E7 =1 000 gWicm?

OFF-condition: Ey = 2 sW/icm?

See also Figure D. 1 of IEC 62052-11

|Test Date and Location

Testing Performed Test Operator Location Date{s)

Optical Characteristics Jackson Daniel ! Kelon Charles UL LLC, 12 Laboratory D, 2023-08-05
RTP, NC 27708
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ITest Method
1. Setup the MTE in manual mode to the rated voltage and max current.

2. Connect the optical reader
3. Open the control software and select the COM port
4. Setthe optical controller to the wavelength of the pulse output specified by the manufacturer
a. Press the menu bution
b. Select wavelength
c. Enter wavelength
d. Accept changes
5. Inthe controi software on the computer, switch to the Graphic Display tab.
6. With the meter running with pulse output, set the Time base and Power range to estimated values to
begin with.
7. Press acquire.
a. You will see the waveform of the pulse output update on the screen.
k. You will need to adjust the Time base and Power range in order to show the best screen of
the pulse waveform.
B. In order to keep the waveform siill, press acquire again.
9. Different setting will be needed fo capture all of the data needed.
a. Rise Time
i. Smaller ime basze in order to zoom in
ii. Positive trigger slope
b. Fall Time
.. Smaller ime baze in order to zoom in
ii. Megative trigger stope
c. OnfOff Time
i. Larger time base in order to show whole wave
i. Positive or negative trigger siope depending on time base
10. Coliect data from the scans.
a. After getting a scan of one of the measurements, you will nesd to use the curser function to
actually measure the time.
. Select “curscrs enabled” in the cursors section of the control program.
c. Select the comrect function (usually the change in time though sometimes you will need to
use frequency and calculate the time when the rise or fall ime are so short that it displays 0
seconds in the time function)
d. Use the left click button and right click button in order to select the location for the markers.
The measurement will be displayed below the graph. Remember to select the points
according to the standard.
11. Save the graphic plot
a. Inthe "Meter” drop down menu click “save graphic screen” to save the values and waveform

|Test Results
The GEN™35 RIVA is compliant with IEC 62052-11, Section 5.11.2 Optical characteristics.
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Figure 17: Optical characteristics radiation strength

Test Limmit Measured Pass/Fail
Signal wavelength 550-1000nm 231nm Pass
Amplitude (On Condition) 50-1000uW/cm*2 113.77 Pass
Amplitude (Off Condition) <2 uWfcm2 0.31 Pass

Test Equipment Used

Description Serial No. Manufacturer Model Cal. Date Cal. Due

See LWI Meter Use.
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IEC 62053-21 SECTION 8.2.3 TESTS OF THE INFLUENCE OF D.C. AND EVEN

HARMONICS

Criteria

The tesis of the influence of direct current and even harmonics shall be made
with the circuit shown in Figure A1 or with other eqguipment able to generate
the required waveforms, and the current waveforms as shown in Figure A 2.

The variation in percentage error when the meter is subjected to the fest
waveform given in Figure A.2 and when it is subjected to the reference
waveform shall not exceed the limits of variation given in Table &

NOTE The values given in the figures are for 50 Hz only. For other frequencies the values have fo be adapted
accondingy.

| Test Date and Location

Testing Performed Test Operator Location Date{s)
DC and Even Jackson Daniel UL LLZ, 12 Laboratory Drive 2023-08-08
Harmuonics RTP, NC 277008
[Test Method

Power the meter with nominal voltage. Apply the current per the meter class. Take accuracy reading then
turn on harmonic component as described in above and repeat accuracy measurement. Once hamonic
points have been evaluated verify that each load point test condition does not deviate from the Reference
condition by more than the specified value.

Temperature Humidity [*%RH]} Prassure
el (kpa)
Required 23 (12) 45-70
Actuzl 2.7 80.5

[Test Results

The GEN™S RIVA iz compliant with |IEC 62053-21 Section 5.2 Tests of the influence of d.c. and even
harmonics.
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Figure 18: D.C. and Even Harmonics Test Setup

1} (o

I Ll L

Table 5: D.C. and Even Harmonics Test Results_Active

:;"'3‘.“‘; Test Test Phase | , A from Limit Pass/Fail
e Location Point Angle FEE Reference Class 1 Class 1
Humber
soge RTF ImaxiV2 1 -0.14 - - -
Imaxiv2 1 044 0.58 3 P
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Power lab PL1817-ITRON test report

Report Number: PL1817-ITRON -P-m\:af{_—g-b-

Limited

Test Report

DATE ISSUED: 15 September 2022
DEVICE TESTED: ltron single phase energy meter Type EMS12RA
CLIENT'S NAME: UL Intermnational Singapore Pte Ltd

20 Kian Teck Lane
Singapore 627854

Singapore

Attention: Vairavan Vairakkannu

CLIENT'S REFERENCE: PO 1230001369

TEST SPECIFICATION: MNMI M 6 2™ edition, Clause A.2.16 Short-time
overcumrents, Tests A and G

DATE OF TEST COMPLETION: 2 September 2022

SUMMARY OF RESULTS: The sample meters were subjected to 3000 A and
7000 A as specified in A.2.16. No damage fo
surrcunding equipment occurred during the 3000 A
Test. Mo damage to surrounding equipment occurred
during the 7 kA Test.

Approved Signatory: K Mansaon
s o oo i Il
Cocormon + ocge o ’ g
st scowerston - Ghiecked By: G | Dix

A

International Accreditation New Zealand (IAMZ) has a Mutus! Recognition Arrangemsnt (MAA) with ILAC, such that both IANZ and
NATA recognize accreditatons by AN and NATA as being equivalent. Users of inspeciion reports [ cerfiicates are mcommended to
accept inspection reports [ cerfificates in the name of sither accrediting body.

PowerlLab Limited, PO Box 31034 Chrisichurch 8444 New Zealand, 5 Sheffield Crescent Chrisichurch New
Zealand, Info@powerlab.co.nz. This Report must not be quoted axcept in full
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1.0 Meter Description

Meter Tested

ITRON single phase energy meter Type EMS12RA
Test A, S/N 66004FEE98

Test C, S/N 66004FEES7

Client rating instruction:

230V

Meter Manufacturer Markings:

Refer to Photograph(s) included in this report

2.0 TEST PROCEDURE

2.1 Test Witnesses

Laboratory personnel: G | Dix and K Manson
2.2 Procedure

The test current was supplied via a step down transformer from the 11 kV laboratory mains
supply. The nominal open circuit supply to the shert circuit busbar was 230 V at 50 Hz.

The meter was energized prior to application of the test current.
The meter was tested on a phase by phase basis.

Test A, 3000 A was applied to the sample meter, nominal test duration was 10 ms
Test G, 7000 A was applied to the sample meter, nominal test duration was 60 ms.

Note: All current and voltages quoted in this Report are rms values unless
otherwise stated.

Equipment

11 kV/440 V short circuit transformer
20,000/5 CT

2000/5 CT

Tekironix TDS3034 digitising oscilloscope
Laboratory constructed point on wave switch
Inductors and Hesistors

Please refer to the Laboratory accreditation details at www.ianz .govi.nz for information on
measurement uncertainty.
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Conditions during the test: 102.5 £ 5 kPa, 14 £ 1 °C (Meters conditioned at 20 °C prior to
test)
Test Set-up
For TestA

The test circuit was according to the requirements of Clause A.2.16 and consisted of:
1) A supply with current of 3000 A ‘practically non-inductive’ open circult voltage of
240V
2) A point on wave switch
3) The meter under test
4) Supply voltage. test current and voltage at the phase terminals of the meter were
monitored during the test

For Test G

The test circuit was according to the requirements of Clause A.2.16 and consisted of:
5} A supply with current of 7000 A ‘practically non-inductive’ open circuit voltage of
240V
6) A point on wave switch
7) The meter under test
8) Supply voltage, test current and voltage at the phase terminals of the meter were
monitored during the test

Calibration
TestA
3000 A Test:

Prospactive current (obtained with the test object removed from the circuit) 2768 A
{allowed minimum of 2700 A)

Circuit power factor ‘practically non-inductive’

Duration 10 ms

TestC
7000 A Test:

Prospective current (obtained with the test object removed from the circuit) 6876 A
{allowed minimum of 6300 A)

Circuit power factor ‘practically non-inductive’

Duration 60 ms
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3.0 RESULTS
For Test A:

During the tests:
1) Surroundings of the meter and load control equipment were not endangered and
protection against indirect contact was assured.
2} The internal meter connections were intact after the test
3) Mo apparent indication of internal failure during the test was observed by
examination of meter terminal voltage record

For Test C:

During the tests:
1) Surroundings of the meter and load control equipment were not endangered and

protection against indirect contact was assured.
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Current (Amps)

Report Mumber: PL1817-ITRON

4.0 OSCILLOGRAMS:

Calibration 2768 A rms = 7831 A p-p

-1,000°
2,000

3,000
4 000

e ]

Figure 1. 3000 A Calibramion.

3 kA prospective, Test A
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Calibration 6876 A rms = 19449 A p-p
15,000
12,000
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..i. .00
E 30002 143 0.50
o G000
12000
15, 0
Figure 3, 7 kA Calibrarion
7 ks, Test C
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Photo 2 Meter terminals
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R4790778107-IEC_AS SAFETY

TEST REPORT @ P

IEC 62052-31 Electricity metering equipment {AC) — General requirements, tests and
test conditions —

Part 31: Product safety requirements and tests

AS 62052.31 Electricity metering equipment (AC) — General requirements, tests and
test conditions —

Part 31: Product safety requirements and tests

Test Report
Reference No. o RATOOTTEY 07-IEC_AS SAFETY
Prepared by (+ signature) ................... Vara Bhavesh A{ Lo
—
Senior Project Engineer (Supervise) pY
S00 Voo Key
Approved by (+ signature) - Wellhouse I, John H.
Staff Engineer
Date ofissue. ... . September 70 2023
Datefs)of testing..........................0 May 2023 — August 2023
Content® ..o 164 pages
Laboratory details
Mame ... .2 ULLLC
Physical Address............................ 12 Laboratory Drive, Research Triangle Park, NC 27709
Contact Details . Telephone: +1 919 549 1000
Test specification
Standards ... [BCB2052-31: 2015 (BEd 1.0) and AS 62052.31: 2017 (BEd 1.0)

Client details

Applicant ... PT. MECOINDO - liron

Address..... ... Plot6B-2, EJIP, Bekasi, Jawa Barat, 17550,
Indonesia

Product details (see additional details on page 3)

Type of testobject ... ... ... Enem;gy meter

Modeltype reference . Gen™5 Riva

Model description ..o . Single Phase Blectnicity Meter

Rating ... ... Z30Wac, 5{100)A, Single Phase, 50Hz, Active CL 1

The iseLaEnca of tnis FEport In no waY IMples Listing, Classmoaton or RECOgRiton by LIL and goes not authonze the use of UL Listing, CIassMoation of
Recagnfion barks or any offer referenc io UL on or In confecton wih ine orochuct o sysiem. ou cannct use tis st data of LLS ame of mas n
mmw&mmmmmm.mmmwumm prior wetien pemmission. - Please be Informed that UL nefther
seizcted the SaMple nor detemmined whelfier he sample was raorsentalive of production sampies. The foet esuts apofy oaly o e schusl samples tesled
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Accreditation details

INTERNATIONAL <02
ACCREDITATION ~ Vlaeaa
SERVIGE® g

1AS Accreditation Mumber — TL-304

UL LLC reports apply anby to the specific samples tested under stated test conditions. All samples tested were in
good operating condition throughout the entire test program. 1t is the manufacturer's responsibility to assure that
additional production units of this model are manufactured w ith identical electrical and mechanical components. UL
LLC shall have no lability for any deductions, inferences or generalizations drawn by the client or others from UL LLC
issu=d reports. This report shall not be used to claim, constitute or imply product certification, approval, or
endorsement by 145,

This report may contain test results that are not coversd by the IAS accreditation. The scope of accreditation is [imited
to the specific tests that are listed on the 1AS website.

General remarks

"{see remark £)" refers to a remark appended to the report.

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

"{see appended resultz)” refers to results appended to the report.

The test results presented in this report relate only o the samples tested.

The test samples were provided by the client and were tested as submitted.

This report does not contain comections or erasures.

Throughout this report 3 " point is used as the decimal separator.

This report shall not be reproduced except in full withowut the written approval of the testing labormatory.

Manufacturer's Dedaration per sub-clause 4.2 5 of IECEE 02:

The application for obtaming a CB Test Certificate

includes more than one factory location and a

declaration from the manufacturer stating that the

sample{s) submitted for evaluation is (are)

representative of the produots from each facior'_-,r has

besn provided... o [ Yes [] Mot applicable

When differences exist; they shall be identified in the general product information section.
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Specific remarks

Below safety standard IEC AS 62052-31 teats were omitted by customer:
1. Testing of Cument Circuits of Direct Connected Meters with SCSs Clause 6.10.6
2. Maximum Overioad Cument fest (1284) under AS 62052-31 Appendix ZZ2
Below safety standard IEC AS 62052-31 tests were conducted and complied:
Clause 6.9.7.3 Cable flexion and pull test
Clause 6.10.3.2 Long term overvoltage withstand test

Clause 6.10.4.3.4 AC power frequency woltage test-after resistance for non-metallic enclosure test,
after spring hammer and after humidity conditioning

Clause 6.10.3.3 Impulse voltage test without supply voltage
Clause 6.10.3.4 Surge test with supply voltage

Clause 6.10.3.5 Impulse voltage test with SPDs not present
Clause 6.10.4.2 Humidity conditioning test

Clause 822 Sprning hammer test

L b

L =L

Clause 9.3 2.1 Terminal blockicover giow wire test

10. Clause 101 to 1042 Temperature test (Maximum rated current 1004 only)

11. Clause 10.5.1 Resistance to heat for non-metallic enclosure test (mold stress)
12. Clause 11 Protection against penetration of dust and water (IPX4 only)

Additional remarks

MNOTE: This Report iz NOT a stand-alone IEC 62052-31 andlor AS 62052 .31 Saiety Test Report. | does
MNOT imply Safety Cerification. Only a limited investigation andior testing was performed. It is solely intended
o supplement investigations to other metrology-based Meter Standards, which refer to IEC 62052-31 andfor
AS 5205231 for compliance to certain Clauses out of the metrology Standard{s).

Statement of results
The test samples were fully assessed to the customer-specified clauses of the test specification.
The test samples COMPLY with the customer-specified clauses of the test specification.
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Product details

Number of phases ...

Enclisure vpe oo
Conneclion type-.........oo
Protective class ..ol

Number of elements ...t
Voltage rating. ..........cooovnoiicaill

Standard current rating. ...
Maximum cument rating. ................... 100 A

FEEUETIRY: i 0 L s e L e e

Errort Reference source not found.
- Thermoplastic
: Direct connected

230V AC
SA

50 Hz
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Marking details

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.



Test Report 4790778107 _IEC (AS)

Page: 240 of 407

APPENDIX C
Test Report R4T907T78107-
@ Solutlons IEC_AS SAFETY
Page: 6 of 164
Test item particulars:
Type of item . : Measurement
Descripton of equipment funciion..................c............ Electric ulility meter for revenue recognition use in

Connection 1o MAINS SUDPRY - i
POLLUTION DEGREE ... ee s cmem e e e emm smsemameme e
Means of protechon, ..o oiia i it
Environmental condiions ...

Foruseinwetlogations ... 2
Exqpupment mobility . i i
. Continuous

2 200mm (H) % 125mm (W) x 91.6mm (D}
. 0.85kg

Operating conditions...

Owerall size of equipment (W x D x H)...
Mass of equipment (kg) ..

Marked degree of protecticn to I1EC 80525

indusirial, commercial, residential, or rural seftings.
Permanent

[l]

It

Class |l {isolated)

Extended (Specify): -25...70°C (operating
temperature for intermediate operating condition),

-25...55°C {maximum raled ambient range for
continuous operating condition af maximum curmrent)

Alfitude = 2000 m
MNo; Indoor Category 2
Fixed

IP54 {meter intended for indoors, but tested to IP54
requirements)

Possible results:

- Test case does not apply to the test object ...........:
- Test object does meet the requirement ...
- Test object does not meet the requirement..............C
- Information prm'nded was insufficient to amjratehl

determine a verdict ...

- Acceptability of test method and/or param&teﬂsl to

ke determined by applicant ...

- Standard Clause is informational only in nature and

does not require a verdict to be declared ..

M (Mot Applicable)
P (Pass)

F (Fail}

| {lnconclusive)

TBD (To be determined)

NOTED

Testing:

Date(s) of perfformance oftests ...

May 2023 — August 2023

General remarks:

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.

Throughout this reporta **

point is used as the decimal separator.
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General product information:
Description of unit:

Model GEN™S5 RIVA Series: This is a single-phase, 2-wire, 1-element, direct-connected,
stand-alone, smart meter with one 100A relays/switches are mounted in the circuit of the
meter with 1P2W configurations

Description of mode! differences.

/A,

Drescription of special features.
(HW circuits, high pressure systems etc )

/A
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Block Diagram of insulation system provided in product
’ '!..:u..-.m Seiidf  fe—eermg Inierace
N BN E L e LA
BT Coewemer
_-_ Wolimge Dintder ™ 1 Fivers
iF |
PaL Bajthoe
| m—— |—| |
I—' -.—| Clpen Eovar DateTio
I O | FLASH | S
|_ EEFRDIM i
| BH=ETER BDARD
Poliution Degres ... - PD2 Overvoltage Category................. S OVCIN
Altitude Rating ......... : 2000 m PWB Material Group.................. S [114]
Area Area Code Description Insulation WORKING VOLTAGE TEST VOLTAGE
Code Type
Required
RMS. | Peak | Frequency | Impulse | AC Voltage
v v [Hz] [Vpeak] | [Vims]
A | Mains Circuits to Measurement R 230 - a0 4300 1500
Circuits (HLV to M)

Insulation Types:
F=FUNCTIOMAL
B=Bazic
0= DousLe
Pl =Prorsctve IMPEDancE
R =ReEmnFososD
5 = SUSPLEMENTARY
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Clearances and Creepages
Area | Specific Locations within  |Insulation| WORKING Clearance Creepage Verdict
Code Area Code Indicated Type VOLTAGE {mm} {mm}
{Vims ) Reguired | Measured | Required | Measured
& Lin terminal to N terminal B 230 Vac 55 10.18 32 10.18 P
A Transformer primary to R 230 Vac 35 B3 32 8.3 P
secondary (on PWE)
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| IEC 62052-31/A5 62052.31
IEC 62052-31/A5 6205231
Clause Requirement - Test Remark Resuft
4 TESTS -
4.3.2.11 Test cables MOTE 1 This subdause does not appfy 1o instalation, =
which is generally subject to national wiring regulations.
Test cables for connecting the MOTE 2 This subdause is based on IEC 80847-1:2007, =
current circuits, supply control 33334
switches and load confrol All test cables were 35 mm? AWG or smaller,
switches shall be single core of | stranded or single core, and suitably insulated
stranded, suitable insulated for the voltages present.
cabies with cross-sections as
given in Table 1. The length of the
test cables shall be:
* 1 mfor cross-sections up to P
and including 35 mme (or
AWG 2);
« 2 mfor cross-sections larger | No cables larger than 35 mm? were used M
than 35 mm? (or AWG 2).
For the terminals of voltage Yoltage and current circuits are connected M

circuits and auxiliary circuits the | together in normal operation. Mo awsdliary
test cables shall be single core of | supaty circuits ars included.

stranded, suitably insulated
cables of 1 mm?, unless otherwise
specified by the manufacturer.
Unless otherwise specified by the |[MOTE3 Sﬂlﬁ‘*@mmg -ﬂm' -
manufacturer, stranded cables Sl ¢ Pk S : ke
shall be terminated by fitting cable | =o=s Wihout plastc sleeve.

end ferrules and they shall be
correctly crimped with an
appropriate crimping tool. All
contact surfaces shall be free of
oxide layers.

Teminal screws, where used, P
shall be tightened according to the
manufaciurer's instructions.

-] PROTECTICON AGAINST ELECTRIC SHOCK -
6.5.2 Protective bonding -
6.5.21 General MOTE This subciawse is based on IEC §1010-1:2010, z

8.5.2.1 and |EC 60255-27-2013, 5.1.82.
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| IEC 62052-31/A5 62052 31

IEC 62052-31/AS 62052 31
Clause Requirement - Test Remark Result
Accessible conductive parts shall | Since the meter is Protective Class I, no N

be bonded to the protective ective bonding is present.
conductor terminal if they could oot e zlcins

become hazardous live in case of
a single fault of the primary
means of protection specified in
6.4 Alternatively, accessible
conductive parts shall be
separated from parts, which are
hazardous five, by a conductive
protective screen bonded to the
protective conductor ferminal.
Unearthed accessible conductive M
parts such as nameplates,
screws, suspensions and rivets
need not be bonded to the
protective conductor terminal if
they are separated from all
hazardous live parts by double
insulation or reinforced insulation.

Conformity is checked as N
specified in 6522106525

6.5.2.2 Integrity of protective bonding | NOTE 1 This subclause reproduces IEC §1010-1:2010, -

8522
The integrity of protective bonding | Since the meter is Protective Class I, no NOTED
shall be assured as specified protective bonding is present.
below:
a) protective bonding shall M

consist of directly connected
structural parts or discrete
conductors, or both. It shall
withstand all thermal and
dynamic streases to which it
could be subjected before the
over-current protective means
specified in 9.5 disconnects
the equipment from the
supply;

b} soldered connections subject M
to mechanical stress shall be
mechanically secured
independently from the
soldering. Such connections
shall not be used for other
purposes such as fixing
constructional parts;
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IEC 62052-31/A5 62052.31

Clause Requirement - Test Remark Result
¢y screw connections shall be M
secured against loosening;
d} if a part of the equipment is M

removable, the protective
bonding for the remainder of
the equipment shall not be
intermupted (except for a part
that also cammies the mains
input connection to the whole
equipment);

g} unless they are specifically M
designed for electrical inter-
connection and meet the
requirements of 6.5.2.4,
movable conductive
connections, for example,
hinges, slides, etc., shall not
be the sole protective bonding
path;

fi the exterior metal braid of M
cables shall not be regarded
as protective bonding, even if
connected to the protective
conductor terminal;

g) if power from the mains N
supply is passed through
metering equipment of
protective class | for use by
other equipment, means shall
also be provided for passing
the protective conductor
through the metering
equipment to protect the other
equipment. The impedance of
the protective conductor path
through the equipment shall
not exceed the values
specifiedin 6.5.2.4.

However, if metering equipment is | NOTE 2 tem g) concems only awdiary equipment to the M

of protective class I, then any — metenng equipment,

auliary — equipment powered There's no auxiliary equipment powsred

through this equipment shall be through meter.

alzo of protective class I

h} protective conductors may be M
bare or insulated. Insulation
shall be green-and-yellow,
except in the following cases:
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IEC 62052-31/A5 62052.31

IEC 62052-31/A5 62052.31

Clause

Requirement - Test

Remark Result

1) for earthing braids, either
green-and-yeliow or
colourless-fransparent;

2) for intemal protective
conductors, and other
conductors connected to
the protective conductor
terminal in assemblies
such as ribbon cables,
bushars, flexible printed
wiring, etc., any colour
may be used provided that
no hazard is likely to arise
from nonidentification of
the protective conductor.

Equipment using protective
bonding shall be provided with a
terminal that is suitable for
connection to a protective
conductor and meets the
requirernents of 5.5.2.3,

M

Conformity is checked by
inspection.

MOTED

6.5.2.3

Protective conductor terminal

MOTE 1 This subdause is basad on IEC 81010-1:2010, =
0.5.2.3 adapted for mefering.

The protective conductor terminal
shall meet the following
requirements:

The meter is considered Protective Class II; no NOTED
protective conductor terminal is provided, or
required.

a) the contact surfaces shall be
metal. Materials of protective
bonding systems shall be
chosen to minimize electro-
chemical comosion between
the terminal and the
protective conductor, or any
other metal in contact with
them;

b} the protective conductor
terminal should, if possible,
form part of the meter base,

c) the protective conductor
terminal should preferably be
located adjacent to the
terminal Hock intended for
connecting the mains-circuits,
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IEC 62052-31/A5 62052.31

Clause Requirement - Test Remark Result
d) in the case of direct M
connected meters, the current
camying capacity of the

protective conductor terminal
shall be at l=ast equivalent to
the maximum current
specified;

g] in the case of ransformer M
connected meters, the current
camying capacity of the
protective conductor terminal
shall be at lk2ast equivalent to
2 times the maximum current
specified, or the cument
camying capacity of the mains
voltage terminals, whichever
is larger;

fi inthe case of stand-alone M
ime switches and ripple
control receivers, the cument
camying capacity of the
protective conductor terminal
shall be at least equivalent to
the maximum total cument
specified:

g} plug-in type protective M
conductor terminals combined
with other ferminals and
intended to be connected and
disconnected without the uss
of a tool, shall be designed so
that the protective conductor
connection makes first and
breaks last with respect fo the
other connections;

h} after installation, it shall not M
be possible to loosen the
protective earth terminal
without the use of a tool,
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| IEC 62052-31/A5 62052.31

IEC 62052-31/AS 62052 31
Clause Requirement - Test Remark Result

il if the protective conductor M
terminal is also used for ather
bonding purposes, the
protective conductor shall be
applied first and secured
independently of other
connections. The protective
conductor shall be connected
in such a way that if is unlikely
to be removed during
servicing that does not require
disconnection of the
protective conductor;

i1 it shall be clearly identified by M
the graphical symbaol 6 of
Table 3;

ki functional earth terminals (for M

example, measuring earth
terminals) shall allow a
connection which is
independent from the
connection of the protective
conductor;

Equipment may be equipped with | Nt provided NOTED

functional earth terminals,

irmespective of the protective
means taken.

Iy if the protective conductor M
terminal is a binding screw
assembly (see Figure 5), it
shall be of a suitable size for
the bond wire, but with a
thread size no smaller than
4.0 mm, with at least three
twms of the screw engaged;

m} the contact pressure required M
for a bonding connection shall
not be capable of being
reduced by deformation of
materials forming part of the
connection.

Conformity is checked by M
inspection. Corformity for [) is
also checked by the following fest
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IEC 62052-31/A5 6205231
Clause Requirement - Test Remark Result
The binding screw assembly is o M
be tightened and loosened thres
fimes, together with the least
favourable conductor to be
securad, using the tightening
torgues specified in Table 4. All
parts of the binding screw
assembly shall withstand this fes!
without mechanical failure.
6.5.2.4 Impedance of protective MOTE 1 The ﬂ-:wng teat is based on IEC §1010-1:2010. =
bonding of permanently 8.5.2.5 adapted for mataring.
connected equipment
Protective bonding of permanently | NOTE 2 Metering equipment within te scope of this MOTED

connected equipment shall be of | Standard are always permanently connected.

low impedance.
The meter is considered Protective Class Il no
protective bonding is provided.
Conformity is checked by applying M
a test current for 1 min between
the profective conductor terminal
and each accessible conducive
part for which profective bonding
is reguirad. The voltage betwesn
them shall not exceed 10V a.c.
rLm.s. ord.c
a) in the case of direct M
connected meters, the test
current shall be equal fo fwice
the maximum current of the
mefer. However, if the
eguipment

*  ponfains overcurrent M
protection devices for all
hazardous live ferminals
{except the neutral) oris
specified by the
manufacturer fo be insfalled
with external cvercurrent
protection devices for all
mazardous live ferminals
(except the neudral);

+ and the wiring an the supply M
side of the overcurrent
protection devices cannof
become connected to
accessible conductive parts
in case of a singile fawt,
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| IEC 62052-31/A5 62052.31

IEC 62052-31/A5 62052.31

Clause Requirement - Test Remark Result

the test current need not be more MNOTED

than twice the highest rated

current of the overcurrent
profection devices.

b} in the case of current NOTED
transformer or voltage and
current transformer operated
meters, the test current shall
be the greater of:

» fhe value equal fo twice the M
nominal current of the
overcurrent protection in the
voltage circuitis) or other
hazardous live circults as
recommended by the
manufacturer, or

. 25A

c) in the case of fanif and load
control the fest current shall
be equal to twice the total
current.

6.5.2.5 Transformer protective bonding | NOTE 1 This subclause is based on IEC 61080-1:2010, -
R 528,

If a transformer is fitted with a Transformers in the meter are not fitted with a M
screen for protective bonding screen for protective bonding purposes.
purposes that is separated only by
basic insulation from a winding
that is connected to a hazardous
live circuit, the screen shall satsfy
the requirements of 6.5.2.2 a) and
b}, and be of low impedance.

Conformity is checked by MNOTED
inspection and the following fests:
* g tesfcurrent specified in [ NOTE 2 A specially prepared sample transformer having M

oA : ; an extra lead-out wire from the free end of the screen is
B.3.2.4 is applied for Tmin |\c 5o er e that the cument durng the test passes
between the screen and the | thmugh the screen

protective conducior
terminal. The volitage
between therm shall not
exceed 10 Vac rm.s. or

dc
6.7 Insulation requirements -
6.7.1 General — Electrical stresses, overvoltages and overvoltage categories -
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IEC 82052-31/A5 62052.31
Clause Requirement - Test Remark Resul
B.T.44 Electric stresses originating MNOTE 1 This subclause is based on IEC 81010-1:2010, -
P 8.7.1.1 and IEC 560364-4-44:2007, adapted to metering
Electric stresses originating from MOTED

mains include:

a) working voltage across the NOTE 2 An example for the latter is the temmmnal block of NOTED
insulation. This working polyphase meters, where Il.ne-m-ne voitage is present
voltage iz nomally the line-to- | betwesn teminals of the diferent phases.
neuiral voltage of the mains
supply. In the case of
polyphase metering
equipment some insulations
will be stressed by the line-to-
fine voltage;

b} fransient overvoltages that MNOTED
may occasionally appear on
the fine conductors. The
magnitude of the overvoltages
depends on the overvoltage
category and the line-
toneutral voltage of the mains
supply;

c} temporary power frequency MNOTED
overvoltages.

6.7.1.2 Protection against overvoltages | NOTE This subciause is based on IEC G0352-4-44-2007, g

of atmospheric origin or due to 4421
switching

Metering equipment shall be Voltage circuits include transient overvoltage =
protected against transient protection in the form of MOVs.
overvoitages of atmospheric ongin
transmitted by the supply
distribution systemn and against
switching overvoltages.

In general, switching overvoltages NOTED
are lower than overvoltages of
atmospheric origin and therefore
the requirements regarding
protection against overvoltages of
atmospheric origin normally cover
protection against switching
overvoltages.

6713 Classification of impulse -
withstand voltages (overvoltage
categories)
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IEC 62052-31/AS 6205231
Clause Requirement - Test Remark Result

The impulzs withstand voltage MOTED
{owvervoltage category, OWC) is
used to classify equipment
energized directly from the mains.
IEC 60364-4-44:2013, Table MOTED
443 2 specifies overvoltage
categories | to I'V.

For metering equipment,
overvoltage category [l is taken
as a basis for determining
clearances. See also 1.4 and
Annex K.

MNOTE According io IEC 60864-1:2007, 433222, MNOTED
equipment of overvoltage category 1l &5 equipment in fxed
instafiations and for cases where the reliability and the
availabidity of the equipment are subject to special
requirerments.

6.7.2

The nature of insulation

6.7.2.1

General

NOTE Subdlause §7.2 is based on |EC-81010-1:2010, -
8.7.11

Insulation between circuits and
accessible parts (see 6.2) or
bebwesn separate circuits consists
of a combination of clearances,
creepage distances and solid
insulation. When used to provide
protection against a hazard, the
insulation needs to withstand the
electric stresses that are caused
by the woltages that may appear
on the mains or in the eqguipment.

MOTED

The reguirements for insulation
depend on:

MOTED

a) fthe required level of insulation
{basic insulation,
supplementary insulafion, or
reinforced insulation};

Refer to Insulafion Diagram in the front pages of P
this Report.

b}  the maximum transient
overvoltage that may appear
on the circuit, either as a
resuit of an external event
{such as a lightning sirike ora
switching transient), or as the
result of the operation of the
equipment;

¢} the maximum working voltage
{including steady-state and
recurming peak voltages);

Yoltage maps provided P

d) the pollution degree of the
micro-environment;

Meter is rated for Poliution Degree 2 NOTED
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Clause Requirement - Test Femark Result
e} the maximum temporary MOTED

overvoltage that may ocour in
a mains-circuit because of a
fault in the mains distribution

system. See also 6.10.3.2.
MOTE This subciause reproduces IEC 81010-1:2070,
6.7.2.2 Clearances 8712, except that for the measurement of clearances the -

text refiers to IEC 60064-1-2007 8.2
Reguired clearances depend on | The meter is rated for alfitudes of up to 2000 m | NOTED

the factorsin 6.7 1.1altoc)as | anove sea level. Altitude comection factor s
well as the rated altitude. If the %1.00

equipment is rated to operate at
an altitede greater than 2 000 m,
then the clearances specified in
the Tables referenced from the
overview Table & shall be
multiplied by the factors of Table
i

For measurement of clearances, NOTED

see |EC 60664-1:2007 6.2
6723 |Creepage distances NOTE THe sibctos oprodioe ECEN 12010 -

distances it refers io IEC B08664-1:2007, 6.2

Required creepage distances MOTED
depend on the factors in 6.7.1.1 a)
to ) as well the Comparative
Tracking Index (CTI) of the
insulating material.

Materials are separated into four MOTED
groups according to their CT1
values, as follows:

+  material group I 600 < CTI, MNOTED

+ material group Ii- 400 < CTI MOTED
< 500;

= material group llia: 175 < MOTED
CTI = 400;

* material group llib: 100 = MOTED
CTl = 175
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Theze CTl values refer to values | Matenial groups il were used depending on NOTED
obtained, in accordance with IEC | the insulating material.
E0112, on samples of the relevant
material specifically made for the
purpose and tested with solution
A_ For materials where the CTI
value is not known, material group
Ik is assumed.

For glass, ceramics, or other None present. I
inorganic insulating materials
which do not track, there are no
requirements for creepage
distances.

For measurement of creepage NOTED
distances, see |IEC 60664-1:2007,
62

6.7.2.4 Solid insulation gg-'l;liThis subdiause reproduces IEC 81010-1:2010, -

The requirements for solid NOTED
insulation depend on factors in
671 1a)toc)

The term “solid insulation” is used NOTED
to describe many different types
of constructions, including
monolithic blocks of insulating
material, and insulation
subsystems composed of multiple
insulating materials, organizad in
layers or othenwise.

The electric strength of a MOTED
thickness of sofid insulation is
congsiderably greater than that of
the same thickness of air. The
insulating distances through solid
insulation are therefore typically
smaller than the distances
through air. As a result, eleciric
fields in solid insutation are
typically higher, and often are less
homogeneous.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)
(( UL » Solutions Page: 256 of 407

APPENDIX C
Test Report
@ Solutions RATO07 78107 -
IEC_AS SAFETY
Page: 22 of 164
\ IEC 62052-31/AS 62052.31
IEC 62052-31/A5 6205231
Clause Requirement - Test Remark Result
Solid insulation material may NOTED

contain gaps or voids. When a
sofid insulation system is
constructed from layers of soiid
materials, there are also likely to
be gaps or voids between the
layers. These voids will perturb
the electric field so that a
disproporfionately large part of the
electric field is located in the void,
potentially causing ionisation
within the void, resulting in partial
discharge. These partial
discharges will influence the
adjacent solid insulation and may
reduce itz service life.

Solid insulation is not a renewabile NOTED
medium: damage is cumulative
over the life of the eguipment.
Solid insulation is also subject to
ageing and to degradation from
repeated high voitage testing.

6.7.2.5 Requirements for insulation MOTE This subcizuse is based on FEC §1010-1:2010, -

according to type of circuit B.7.1.5 and Annex K.
Reguirements for insulation in NOTED
particular circuits are specified as
follows:
a) in 6.7.3 for mains-circuits; NOTED
b} in€.7.4 for non-mains-circuits; NOTED
¢} in6.7.5 for circuits that have NOTED

one or more of the following

characteristics:

1) the maximum possible NOTED

fransient overvoltage is
limited by the supply source
or within the equipment
(see 6.7.6) to a known level
below the level assumed for
the mains circuit;

21 the maximum possible NOTED
transient overvoltage is
above the level assumed
for the mains circuit;
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3) the working voltage is the
sum of voltages from more
than one circuit, oris a
mixed voltage;

4) the working voltage
includes a recurring peak
voltage that may include a
periodic nonsinusocidal
waveform o a non-penodic
waveform that occurs with
some regularity

5) theworking voltage has a
frequency above 30 kHz.

Talde 6 provides an overview of
the clauses specifying the
requirements and the tests for
insulations. Where no voltage test
iz specified, conformity is verified
by inspection and / or
measursment of mechanical
dimensions.

Insulation requirements for -
mains-circuits

MOTED

MCTED

MOTED

MOTED

B6.7.3.1 Nominal voltages and rated -

impulse voltages
The rated impulse voltage of the

The meter is rated 230 AC, which transiates NOTED

equipment shall be selected from
Table 7 comesponding to the
nominalrated voltage of the
equipment and the required level

to the following rated impulse voltage values
{before altitude comection adjustments):

Basiclsupplementary insulation: 4000

Reinforced insulation: 6000 WV

Impulse test voltages for circuits under mesting
any of 6.7_2.5¢c, Condiions 1-5may use
different impulse voltages than those noted
above.

of insulation.

6.7.3.2 Clearances for mains-circuits -

Meters are rated for up to 2000 m. P

Clearances for maing-circuits shall
meet the valuss of Table 8. if the
equipment is rated to operate at
an altitude greater than 2 000 m,
the clearance shall be multiplied
by the factors of Table 5.

Conformity is checked by
inspection, measurement and the
test specified in 6.10.4.4.2.

Measurements and testing performed. The P
impulse tests required in CL 4.4 4.1b and C1.
6.10.4.3.3 were used to represent this test.
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B.7.3.3 Creepage distances for mains- -
circuits
Creepage distances for mains- =]

circuits for basic insulation and
supplementary insulation shall
meet the values of Takle 9.
Creepage distances of double MNOTED
insulation are the sum of the
values of the basic insulation and
supplementary insulation, which
compose the double insulation
system. Creepage distances for
reinforced insulation shall be twice
those determined for basic
insulation from Table 9.

In general, a creepage distance | MOTE [This] parsgraph is from IEC B0534-1:2007, 5.22.8. | NOTED
cannot be less than the
aszociated clearance so that the
shoriest creepage distance
possible is equal to the required
clearance. However, there is no
phy=ical refationship, other than
this dimensional limitation,
between the minimum clearance
in air and the minimum acceptable
creepage distance.

Conformity is checked by NOTED
inspection and measurament.

6.7.3.4 Solid insulation for mains- -
circuits

6.7.3.41 |General HOTE
Annex

JQSL;)D";-J.ISE 6.7.3.4 is based on [EC G1010-1:2010, &
Solid insulation of mains-circuits P
shall withstand the electrical and
mechanical stresses that may
occur in nomal use, in all rated
environmental condions (see
1.4}, during the intended [ife of the
equipment.

The manufacturer should take the NOTED
expected life of the equipment into
account when selecting insulating
miaterials.

The test voltages are specified for NOTED
short terms stress in Table 10 and
for long term stress in Table 11.
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Bz MOTE 2 These two different voltags tests are required for
Conformity is checked by both of it o e Sllwing = Tt ) pra MOTED

the following tesfs: efects of ransient overvaltages, while test b checks the
effects of long-term stress of solid insulation
a) the impulse voltage test The impuise tests required in Cl. 4.4 4 1b and P

specified in 6.10.4.4.4.2 or the (0| 5.10.4.3.3 were used to represant this test.
5 8 a.c. voltage test specified

in6.10.4.44.3 a);

b} the T min a.c. voltage test The test required in Cl. 6.10.4.3.4 was usad o P
specified in 6.10.4.4.4.4 a). represent this test

Sobd insulation shall also mest MOTED

the following requirements, as

applicable:

1) forsolid inzulation used 335 AN | Ses the datashests helow for results. =]

enclosure or bamier, the
requirements of Clause B,
FResistance to mechanical
stresses, and 10.5,
Resistance to heat,

2} for moulded and potied parts, | No molded or potted parts are included within M
the requirements of 6.7.3.4.2; | the meter.
3} forinner layers of printed P

wiring boards, the
requirements of 6.7.3.4.3;

4) for thin-film insulation, the Mo thin film insulation ks used within the meter. N
requirements of 65.7.3.4.4.
Conformity is checked as P

speciffedin 6.7.34 20 67.34.4,
Clause 8 and subclause 70.5 as

applicable.

6.7.3.4.2 MOTE This subdiause reproduces IEC 81010-1:2010, §
Moulded and potted parts ey
For basic insulation, No moided or potted parts are included within N

supplementary insulation and the meter.
reinforced insulation, conductors

located between the same two
layers moulded together (see
Figure &, item L) =hall be
separated by at least the
applicable minirmum distance of
Table 12 after the moulding is
completed.
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Conformity is checked by M
inspection and either by
measuwement of the separafion or
by inspeclion of the
manufaciurer'’s specificalions.
6.7.3.4.3  |Inner insulating layers of NCTE This subciaise reproduces [EC 81010-1:2010, -
printed wiring boards (PWBs) Pmeg 1Y

For basic insulation, p
supplementary insulation and
reinforced insulation, conductors
located between the same two
layers {see Figure 7, iem L) shall
be separated by at ieast the
applicable minimum distance of
Tabie 12

Conformity is checked by MOTED
inspection and either by
measurement of the separafion or
by inspection of the
manufaciurer's specificafions.
Reinforced insulation of inner MOTED
insulating layers of printed wiring
boards shall also have adequate
electric strength through the
respective layers. One of the
following methods shall be used:

a) the thickness through the The thickness between layers is sufficient for P
insulation is at least the value |several pointz. For the remaining items,
of Table 12; 6.7.3.4.3b) was used.
Conforrmity is checked by Conformity was checked by measurement for p
inspection and either by these points.

measwrement of the separation or

by inspection of the

manufaciurer’s specificalions.

k) the insulation is assembled See B.7.3.4 3¢) below M
from at least two separate g
fayers of printed wiring board
materiaks, each of which is
rated by the manufacturer of
the material for an electric
strength of at least the value
of the test voltage of Table 10
for basic insulation;

Conformity is checked by MNOTED

inspection of the manufacturer's

specifications.
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¢} the insulation iz assembled | Confimmed via testing, the dislectic strength of P

from at least two separate the layers is high enough to provide reinforced
layers of printed wiring board | jinaulsfion.

materials, and the
combination of layers is rated
by the manufacturer of the
material for an electric
strength of at least the value
of Table 10 for reinforced
ingulation,

Conformity is checked by MOTED
inspection of the manufacturers
specifications.

Mo minimum thickness is MOTED
specifiied for basic or
supplementary insulation between
traces located on the opposite
sides of the same layer of a
printed wiring board. However, a
layer of printed wiring board
material used as basic or
supplementary insulation shall be
rated by the manufacturer of the
material for an electric sirength of
aft least the value of the test
voltage of Table 7 for basgic
inswlation.

6.7.3.4.4 | Thin-film insulation NOTE 1This subclause reproduces 1EC §1010-122010, =
Annex K. 124

For basic insulafion, Mo thin-fitm insulation is used within the meter. M
supplementary insulation and

reinforced insulation, conductors
located between the same two
layers {see Figure 8, ftem L) shall
be separsted by at least the
applicable clearance of 0, Table 8
and creepage distance of 6.7 3.3,
Talde 9.

Conformity is checked by MOTED
inspecfion and either by
measwrement of the separation or
by inspection of the
manufaciurer's specifications.
Reinforced insulation through the M
layers of thin-film insulation shall
alzo have adequate electric
sirength. One of the following
methods shall be used.

Impulse test at 12k, and 1 min a.c. voltage test
3000w
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a} The thickness through the NOTED
insulation is at least the value
of Table 12;

Conformity is checked by MOTED
inspection and either by
measurement of the separafion or
by inspection of the
manufaciurer's specifications.

b} The insulation consists of at M
feast two separate layers of
thin-film materials, each of
which is rated by the
rmanufacturer of the matenal
for an electric sfrength of at
least the value of the test
voltages from Table 10 for
baszic insulation.

Conformity is checked by MOTED
inspection of the manufacturer's

specifications.

¢} The insulation consists of at M

fzast three separate layers of
thin-film materials, any two
which have been tested to
exhibit adequate electric
strength of at least the value
of the test voltages from
Table 10 for reinforced
insulation.

Conformity is checked by the a.c. M
voliage test of 6.70.4.44.4 b).
Forthe purposes of this test a M

special sample may be
assembled with only two layers of
the material.

6.5 Insulation requirements MNOTE 1 This subclause is based on [EC 80285-27:2013, =
between circuits and parts Arnex B

This clause is mainly for informative or guidance
purposes only.

This subclause provides guidance NOTED
an the isolation class and
insulation requirements:
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* on the one hand between P
these circuits; and on the
other hand

+  hetween these circuits and P
accessible parts.

Typical examples ars provided in NOTED
Annex B.

The insulation reguirements NOTED
should be used to determine the
required clearances, creepage
distances and solid insulation
from 6.7.

The following mains circuits shall MNOTED
be considered as hazardous live
(HLW) circuits:

+ voltage and current circuits of MOTE 2 Current crcuts of CT operated meters are MOTED
direct connected and geeraly Exelived
transformer operated meters;

» neutral circuits, NOTED

+  relays / control switches MNOTED
switching mains voltage;

+  auxilary supply circuits No auxiliany supply circuits are included. M
intended for connection to the
mains.

MNon-mains-circuits are classified NOTED
by their working voltage and
isolation class as; see Table 19:

* hazardous live voltage {(HLY) | All non-mains-circuits operate at voltages that M

circuits (circuits with voltage | are not considered hazandous live.
levels exceading the values of

6.3.2);

» exira low voltage (ELV) P
circuits;

s aafety extra low voltage P
{SELVY) circuits;

+  protective exira low voltage Mo earth connection is provided with the meter. M
{PELY) circuits;

+  protection by egquipotential M

bonding (PEB) drcuits.
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Table 20 shows the insulation MNOTED
requirements betwesn any two
circuits.
Based on this: MOTED
*  basic insulation iz required The meter is classified as a Protective Class I N
between the case of a device.
protective class | eguipment
and the HLY mains-circuits or
HLY non-mains-circuits;
*  double insulation is required | Reinforced insulation iz provided betwsen ail =
between the case of HLY and other internal live parts, and also

protective class || equipment | between HLY circuits and the case.
and the HLY mains-circuits or
HLY non-mains-circuits. See
also 6.10.4.3.2 | item b);

* ihe clearance between the Terminal cover is made of a polycarbonate =
terminal cover, if made of material. Reinforced insulation provided.
metal, and the upper surface
of the terminal screws when
screwed down o the
maximum applicable
conductor fitted shall meet the
requirements for basic
insulaticn for protective class |
equipment meters and double
insulation for protective class

Il equipment;
+ the insulation between: MNOTED
- non-mains-circuits and P
other circuits;
- non-mains-circuits and P
the accessible parts;
shall be dimensioned according to P
the isolation class of the non-
miaing-circuit.
Annex B provides some MNOTED
examples.
6.9 Constructional requirements for protection against electric shock -
6.9.2 Insulating materials Q'D'I;E This subdiause reproduces IEC §1010-1:2010, -
03
The following shall not be used as NOTED

insulation for safety purposes:
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a) materials which can easily be P
damaged (for example,
facquer, enamel, oxides,
anadic films];

b) non-impregnated hygroscopic P
materiaks (for example, paper,
fibres, fibrous materials).

Conformity is checked by None of these materials are present within the P
inspection. meter. Plastic and polycarbonate materials are
used instead.

6.9.4 Equipment case -
Hazardous live parts shall be P
located within the equipment
case.

If the equipment case has The meter has a removabie terminal cover. NOTED

removable covers, they shall be
firmly secured in place in such a

way that:

a) they may only be removed by | A tool must be used to remove any/all covers. P
uging a tool;

b) if protected by seals, they MNOTE 1 F the covers are fued by sorews these are =

p generally protected by seals so that the covers cannot be
carmd::_-t be removed without removed without breaking the s=als first then using a tool
breaking the seals. to loosen | fasten the sorews.

Seals may be provided (through the seal screws
for the main outer cover) to additionally securs

the meter.
Teminals that are hazardous ive | NOTE 2 Some metering equipment is “sealed for ™. so p
shall be covered by terminal that the case can be only opened by breaking it

covers, enclosing the actual
terminals, the conductor fixing
screws and, unless otherwise
agre=d by the manufacturer and
the purchaser, a suitable length of
the externial conductors and their
insulation, so that no hazardous
[ve terminals become accessibie
without removing the terminal
cover. Teminal covers shall be
firmily secured in place as
specified above.
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Panel mounted meters do not MNOTE 3 This requirement does not apply to covers within M
have to be equipped with terminal | the meter endosure.
covers, if access to hazardous live
terminals in normal operating
condition is prevented by an
appropriate barrier.

Conformity is checked by Requirements were verified by inspecting the P
inspection and if necessary, the meter.
tests specified in 6.2 and 6.3,

Temminal covers covering : Mo additional optional terminal i ready in meter. M
terminals intended for connecting

devices by the user do not need to
be protected againat removal.
Teminalks kecated under terminal
covers that can be removed by a
user shall be safe to touch (SELY
PELY or PEB). See 6.5.

Terminal covers are provided for the meter.

Teminals may be grouped in NOTED
connectors to prevent access to

the teminals.

it shall not be possible to remove | This meter is not socket-mounted. M

socket-mounted eguipment from
its specified matching socket
without breaking a seal.

The case shall have sufficient =
mechanical strength, stability and
durability to maintain the specified
degree of protection and shall
meet the rigidity requirements
specified in 8.2.

The equipment case, including e | The tests for IPSx and IPx4 were conducted. P

covers and terminal covers shall !

provide a degree of protection as Referred IPSX into IEC 62052-11 standard. -

specified in Clause 11, See Test Report “TRF ﬂ4?EirD?T_r‘B1DT_IEC A5
62052-11 62053-21_Gen™S5 Riva_liron™ for

detfails.
Conformity is checked by See the relevant datasheets (below) for detaiks. P
inspection and the fests of 8.2,
10.5.1, 10.5.2 and Clause 11.
6.9.5 Terminal blocks MOTE This subclause 5 based on IEC G2052-11:2003, i
54
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Teminals may ke grouped in (a) =l
terminal block{s). Terminal blocks
shall have adeguate insulating
properties and mechanical
strength. In order to safisfy such
requirements when choosing
insulating materials for the
terminal block(s), adequate
testing of materials shall be taken
into account. See also 8.3.2.1.

Conformity is checked with the P
test specified in 10.5.2.
The hotes in the insulating =]

miaterial which form an extension
of the terminal holes shall be of
sufficient size to also
accommodate the insulation of the
conductors,

Conformity is checked by P
inspection.

6.9.7 Terminals NOTE This subciause 8.0.7 is based on IEC 81010- =
122010, 8.6.4 and |EC 62477-1:2012, 4.11.8.

6.9.71 General requirements -

All parts of terminals which Mains terminals ars constructed of nickel-plated P
maintain electrical contact and copper. lts accompanying housing is made of
cary current shall be made of pabycarbonate + 10% glass fiber reinforced

metal having adequate miaterial. The cument camying parts of the
mechanical strength. supply controf switch are made of copper bus
bar(s).
All metal parts of each terminal p

shall be such that the nisk of
cormosion resulting from contact
with any other metal part is
minimized.

Temminals shall be anchored, p
fitted or designed so that
conductors will not work loose
when they are tightened,

loosened or when connections are
mads.

The terminals, the conductor Terminal covers ars not made of conducting M
fixing screws, or the extemnal or material
intemal conductors shall not be
lizble to come into contact with
terminal covers made of
conducting material.
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Conformity is checked by manual P
test and inspechion.

The terminals of cument circuits of | NOTE 1 The terminals of cument circuits of curment MOTED

direct connected meters shall be | ransformer operated meters are generally sarthed
conziderad to be at the same
potential as the related voltage

circuit.

Teminats of one cument circuit MOTED
shall be considerad to be at the

same potential.

Temninals which ars grouped Terminals are recessed such that stranded P

close together shall be protected | conductors cannot cause a short-circuit
apainst accidental short-circuiting | condition {assuming proper instaliation and
that may be detrimental fo the use).

operation of equipment and the
ingulation ghall not be reduced
below the rated values, evenifa
strand of a conductor escapes
from a terminal.

Protection may be cbtained by Mo insulating bamiers are used within the meter. M
insulating bamiers.

Conformity is checked by MOTE 2 The fiodowing test & from IEC S0950-1-2005, P
inspection and — in case of doubt 338

— by performing the following fest

Inspecton of the terminals was suitable in
demonstrating complance. Mo further
examination or test was required.

A piece of insulation M
approximately 8 mm long is
remaved from the end of a flexibie
conductor having the appropriste
nominal cross-sectional area. One
wire of the stranded conductfor is
lefi free and the other wires are
fully inserted into, and clamped in
the ferminal

Without tearing the inswation M
back, the free wire is bent in every
possible diraction, buf withowut
miaking sharp bends around the
guard.
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If the conductor is af hazardous M
voltage, the free wire shall not
touch any conductive part that is
accessible or is connected o an
accessible conductive part or, in
the case of double insulated
equipment, any conductive part
that is separated from accessible

conductive parts by
supplementary insulation only.
If the conductor is connected (0 | Np earthing teminals are provided, M
an earthing terminal, the free wire
shall not touch any part at
hazardous volfage.
6.9.7.2 Connecting capacity MOTE 1 This subdlause is based on IEC G2477-1:2012, -
4 1182
Temninaks shall be capable to NOTE 2 Standard cross-sections ane specified in Tabie 1. =

accommodate the conductors

spe_t'rﬁed in the install:a?ion and The maximum curent of this meter is 100 A for
maintenance manuals in all mains current circuits, and 100 A for the

accordance with the wiring rules 2 ;
supply controf switch. Table 1 3 AWG wire,
applicable at the installation. rﬁp;?eiime;}-_ b

The temperature of the terminals | Temperatures of terminals meet the P
shall meet the requirements of requirements of 10.2 and Table 32
102

Compliance is checked by P
inspechion.

6.9.7.3 Reliability of screw-type -
connections

The manner of fiking the p
conductors to the terminals shall
ensure adeguate and durable
contact such that there is no risk
of loosening or undue heating.
Electrical connections shall be p
designed in a way that contact
pressure is not transmitted
through insulating material.
Screw connections transmitting p
contact foree and screw fixings
that may be loosened and
tightened several times during the
life of the meter shall screw into a
metal nut.
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The reliability of the connection HOTE This test has been adopted from IEC 60847-1:2007, | MNOTED
shall be checked with the 3243
following fest (fexion test and pull
test):

The test applies fo mains p
terminals of direct connected
meters, the currant ferminals of
cumrent fransformer operafed
meters and to ferminals of load
condrol switches, for the
connection of round copper
conductors, of cross-section and
type specified by the
manufacturer, and prepared as
specified by the manufacturer.
Test methods for aluminum Teminals are assumed to be suitabie for M
conductors may be made agreed copper conductors only,
between manufaciurer and user.
The test is to be camed out with P
suitable test equipment, see
Annex H.

The test shall be performed on af | Test conducted on L1y, and L. terminal with =

least two terminals, using both the | minimum and maximum cross secticn: 16AWG
conductor of minimum and (15mm3) & 3 AWG (35 mny)

maximum cross sechion specified
by the manufacturer.

The conductor shall be connected | The manufacturer specified a torque rating of =
to the terminal tested. The length |15 Mmto 1.8 Nm.
of the fest conductors showld be
73 mm longer than the height H
specified in Table H.1. The
clamping screws shall be
tightened with a forque specified
by the manufacturer,

The conductor is subjected to MNOTED
circudlar motions according to the
following procedurs:

*  fhe end of the conductor MOTED
under test shall be passed
through an appropriale size
bushing in a platen positioned
at a height H below the
eguipment terminal, as given
in Table H.1. The bushing
shall be positioned in the
hovizontal platen concentric
with the conductor;
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+  [he bushing shall be moved NOTED
=0 that its centrefine
describes a circle of 75 mm
diameter about its centre in
the hofizontal plane at 10 rpm
+ 2 pm. The disfance
between the mouth of the
fermminal and the upper
surface of the bushing shall
be within 15 mm of the height
H in Table H.1. The bushing
is fo be lubricated fo prevent
binding, twisting or rofation of
the insulated conductor. A
mass as specified in Tabie
H.1 is to be suspended from
the end of the conductor. The
test shall consist of 135
continuous revalutions.

During the test, the conductor [=]

shall neither slip out of the

ferminal nor break near the
clamping unit

Immediately following the fexion NOTED

test, the pulling force given in

Table H.1 shall be appiied to the

conductor. The clamping screws

shall not be tightenad again for
this test.

The force shall be applied without MOTED

jerks for 1 min, in the direction of
the axis of the conductor.

During the test, the conductor P
shall neither slip out of the
terminal nor break near the
terminal.

6.10 Safety related electrical tests -

6.10.3 Testing of voltage circuits -
6.10.3.1 Owerview -

Testing of voltage circuits MOTED
comprizes four tests:

a) testing of long term MOTED
overvoltage withstand, see
6:10:3.2
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b} impulse voltage test without MOTED
supply voliage —see 6.10.3.3
—and depending on the
resuft:

¢} surge test, superimposad on MOTED
supply voltage, see 6.10.3.4;
and

d} impulse voltage test without MNOTED

supply woltage, one step
lower, see 6.10.3.5.

6.10.3.2 Long term overvoltage -
withstand

Meters and tanff and load control | NOTE Uk is the nominal voltage between a line and the MOTED

equipment shall withstand the netdral.

maximum withstand volfage, 1,9

Un applied as follows:

*  for singis-phase fwo-wire Refers test result at Appendic. P
meters, the maximum
withstand voltage shall be
applied between the line and
neutral ferminals;

*  for single-phase two-wire Meter is a single-phase unit with only 1 element. M
mulfti-element meters the
maximum withstand voltage
shall be applied on all the
elements simulfaneously,
between the line and neutral
teminals;

*  forthree-phase four-wirs Meter is a single-phase two wire unit. M
polyphase fypes, the
maximum withstand vollage
shall be applied to any two
phases and neutral with a
phase angle of 60° between
the two phases volfages. A
fotal of three test runs is
required o cover the pairs of
phases, with a cooling period
of 1k between each run;

s forthree-phase three-wire Meter is a single-phase two wire unit. P
meters this requirement does

not apply.
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* when the cument circuit (of a P
direct connected mefer)
contains supply control
switches, then these swifches
shall be in the open position
and the load side ferminals
shall be connected so that the
maximum fesf volfage
appears across the open
supply control swilch,

*  for tariff-and load control P
equipment, the maximum
withstand voltage shall be
applied between the line and
neutral terminais.

The fest circuit diagram is shown NOTED
i Anvex D,

I every configuration (test run) =
described above, the maximum
withstand voltage of 1,9 Un shall
be applied for 4 h, with a cooling
period af 1 i between the fest
FLING.

During the test, the EUT may be | No damage or exposure of live parts was =]

damaged, but no hazardous Ve | gheerved on the meter after being subjected to
parts shall be exposed, no fire the test

shall occur, or if it occurs, it shall
be confained in the meter. When
mare than one fest run is
required, all of them have to be
passed.

6.10.3.3 Impulse voltage test without -
supply voltage
This test does not have fobe | SpPDs (varistors) are included in the voltags MOTED
camed out if it can be ascertained | circuits.
from the circuit diagram that SPDs
are present in the voltage circuit.
In that case the tests specified in
6.10.3.4 and 6.10.3.5 have fo be

performed.

The impuise volfage fest specified P
it 6.10.2.3 shall be applied:

a) fo voltage circusis): P
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1) When the voltage and the =]
current circuits of a
measuring slement are
connected fogether in
normal use (for example
direct connected meters)
the test shall be made on
the whole measuring
element. The impulse
voltage shall be applied
between this common paint
and earth, with the other
terminal of the voltage
circuit connected to the
earth and the offierend of
the current circuit left open.
If there is a supply control
switch present, then it shall
be closed. All other
terminals shall be
conected fo earth. When
the mefer has several
measuring elements the
impulse voltage shall be
apphed to each measuning
element one by one.

2) When the voltage and the | vgitage and current circuits are connected M
curent circuits of @ together in normal use.
measuning element are
separated and approprialely
inswlated in normal use {for
example transformer
operafed meters) the test
shall be made on the
voltage circuit anly. The
impulse voltage shall be
applied between one
terminal of the voltage
circuit and earth, with the
other terminal of the voltage
circuit and all ofher
terminals connected {o
earth. When the meter has
several measuring
elements the impulse
voltage shall be applied to
each volfage circuif one by
one.
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b} fo auxiary supply circuwit(s) M
with a reference voltage
above 33 Vac. or70Vde
between the supply ferminals.

The fest voltage shall be as M

specified in Table 7 for basic

inswiation. For examples of test

amangements see Annex F.

If during the test the impulse M

voltage is not clamped and the

other pass / fail criteria of 6.10.2.3
are met, the fest is passed.

If the impulse voltage is clamped | impulse voitage damped. Procssded with P

— that is the test voltage is Clause 6.10.3.4 and 6.10.3.5 testing.
reduced by more than 15 % —

then the tesis specified in 6.10.3.4
and 6.70.3.5 have fo be
performed as well.

6.10.3.4 Surge test with supply voltage -

The surge test specified in NOTED
6.10.2 4 shall be applied as
follows:

¢ fhis test shall be carried owt P
with a supply side overcurrent
protection present in each
phase to protect the coupiing
nefwark. The charactenstics
of the protection shall be
agreed between the
manufacturer and the
purchaser and shall be
incluged in the test report;

« the surges shall be applied to P
the same points as specificd
in6.10.3.3

+ fhe test voltage shall be as Reinforeed insulation is used, M

specified in Table 7 for basic
insulation;

* 5 positive and 5 negative P
sunges shall be spplied;

v fhe surges shall be P
superimposed on the peak of
the sine wawve;
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+ the waveshape shall be P
recorded.

The requirements of the fest are p
salisfied if no disruptive discharge
{sparkover, Rashover or puncture)
occurs on the test object and no
SPL faflure ocours.

If the surge voltage is still No significant clamping or deformation in the N
clamped, then the manufacturer | waveform was observed.
and the test house shall agree if
further fests are required.

6.10.3.5 Impulse voltage test with SPDs -
not present

In the case where surge All SPDs were removed. See test results for P
profective devices (SPDs) are additicnal detailks.

used inside a meter fo reduce the
overvoltage levels below the rated
impulse voltage values specified
in Tabile 7, the impuise voitage
test shall be also performed on a
specially prepared sample with
SPDs removed.

The test shall be performed as NOTE The pup;\sed#.!.!s fest is fo verify thaf deamnces | MOTED
specified in 6.10.3.3, but the value | meet the requirements for reduced impuise vollages.
of the impulse fest volfage shall
be one step lower, as specified in
6.7.6.

The pass / fail criferia of 6.10.2.3 MOTED
apply.
6.10.4 Dielectric tests -

6.10.4.1 Testing complete equipment vs. -
sub-assemblies

: - comol NOTE 1 The reason for this is that with some designs,
DIE'I?CE”C Te_m 2l ste metening equipment is sealed for e and ail parfs of the P
equipment is the prefered meter case eventuslly have funchions in fulfiling the
method. requirements for dearances and creepage distances.

The meter was tested as complete equipment.
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In some designs, applying test NOTE Z Verfication of clearsnces and crespage distances M

Vol .z for double or reinforced measurement 55 specified in 6.7 is parformed on
mszi}g&ﬂon between mains circuits Bl palening TR

and PELV / SELV circuits may Testing was abie to be camied out on the
overstress certain insulalions of | complete equipment.

circuits that are not required to
withstand these voltages, or some
sensitive componenis may be
damaged. In such cases
insuiation fests shail be carried
ouwt on sub-assemblies. See
explanations fo the figures in
Annex B.

G.40.4.2 Humidity preconditioning MNOTE The following is based on IEC 81010-122010, 8.8.2. -

The equipment is subjected to =]
humidity precondifioning before
the dielectric fests. The equipment
is not ensrgized during

precondifioning.

When testing sub-assemblies, this | No subaszemblies were tested. h
treatment need not be applied fo

parts that are clearly uniikely to be

influenced by humidity and

temperafure.

Precanditioning is camed ouf a5 p

specified in IEC 60068-2-78, in a
humidity chamber confaining air
with a humidify of (93 £ 3) % RH.
The temperature of the air in the
chamber is maintained at (40 £ 2)
°C.

Before applying humidity, the =]
equipment is brought fo 8
temperature of 40 °C £ 2 °C,
nommally by keeping it af this
temperature for gt least 4 h before
the humidity precondifioning.

The air in the chamber is sfimed =]
and the chamber is designed so
that condensation will not
precipitate on the equipment.
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The eguipment remains in the P
chamber for 48 h, affer which it is
removed and allowed a recovery
penod of 2 h under the
envirommental conditions of 4.3.1,
with the covers of nonventilafed
equipment removed i this is
possibis.

The tests are performed and P
completed within 1 h of the end of
the recovery period after humidity
precondifioning.

6.10.4.3 Dielectric test on complete -
equipment

6.10.4.3.1 |Test methods -

This subclause specifies test NOTED
methods for tesfing compiets

equipment using:
a) impuise voltage test specified P
in6.10.4.3.3; and

b} a.c power-frequency voltage P
fest speciied in 6.10.4.3.4.

The impuise voltage fest shall be P
performed first, followed by the
a.c. voltage fest.

The results of the insulafion tests =
are considered fo be valid only for
the terminal amangement of the
metering equipment, which has
undergone the fests. When the
terminal amrangerments differ, all
the insulation tests shall be
carmed out for each amangement.
6.10.4.3.2 |Preparation of the metering NOTE This subclause is based on IEC 62052-11:2003, .
equipment for testing 731
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Unless otherwise specified, the Tests were performed as noted here. P
tests shall be camied out on
complets metening equipment,

with ifs cover (except when
indicated ofherwise) and terminal
cover in place, the terminal
screws being screwed down fo
towch the conductors of the
maximum size thaf can be
accommodated by the terminals.
To creale a continious circtit for | jo modifications were nesded. M
the voltage tests, ferminals and
open contacts of switches shall be
bridged where necessary. Before
testing, semiconducior devices
and other vulnerabie components
within & circuit may be
disconnected andior their
terminals bridged to avoid
damage occurring to them duwing
the test. The modifications to be
performed shall be agreed an by
the manufaciurer and the fest
laboratory and shall be
documented in the test report.

For the purpose of these fests, the MOTED
term "earth” has the following
meaning:

a) when the case of the metening | The meters case is not made of metal. N
equipment is made of meial,
the “earth” is the case iself,
placed on a faf conducting
surface;

b} when the meter case or only a =]
part of it Is made of insulating
material, the “earth™ iz a
conductive foil wrapped
around the meter fouching all
accessible conductive parts
and connected to the flat
conducting surface on which
the meter base is placed.

A gap of 2 cm shall be ieft a]

between the earth and the

terminals to avoid flashover o the
ferminals.
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Remark

Result

During the tests, circuits which are
nof under test shall be connected
together and fo the earth.

For payment mefers, the following
special conditions apply. Where a
physical token carmier acceplor is
fitted, the meter shall withstand
the tests with a metailic token in
the token carrier acceptor or, if the
metalic foken cannot be retained,
with a suitable electrical
connection fo the physical token
camer interface. Such mefallic
tokens or electrical connections
shall then be connected io the
earth for the purposes of these
tesis.

This iz not conzidered a payment meter.

6.10.4.3.3

The impulse voltage test

The impulse voltage fest method
specifted in 6.10.2.3 is used.

NOTED

The altitude correction factors
specified in 6.10.2.7 apply.

A 120 comection factor was applied for the test
site altitude (128 m), except when specified
otherwize.

NOTED

The test voltage shall be applied:

NOTED

a) befween all the HLV terminals
connected together and eartf.
The test volfage shall be as
specified in Table 7, faken
from the column “Basic and
supplementary instlation” for
metering eguipment of
protective class | and the
column Reinforced
insulation™ for metering
eguipment of profective class
il
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b} between each independent =]
(group off HLV circuit(s). The
fest volfage shall be as
specified in Table 7, faken
from the column “Basic and
supplementary insulation”.
When festing the current
circuits of transformer
operated meters, the test
voltage shall be selecfed
based on the nominal voltage
of the comesponding voitage
circuit.

For examples of test NOTED

arangements see Annex F.

Gana a4 | e AL power-lrequency gﬁe?ic DBz o0 A5 EL D =
voltage test 11:200%, 7.4 and IEC 62053-71:2003, 7 4

The a.c. power-freguency volfage p
test method specified in 6.10.2.5
is used. The test voltage shall be
applied for 1 min.

Capacitors inferfering with the a.c. | No interference was observed from intemal M
voltage testing may be capacitors.
disconnected, or d.c. volfage
festing can be considered. If
capacitors are removed, this shail
be documented in the test report.
The fest shall be performed as P
specified in Table 25. Circuits not
imvolved in the test shall be
connected together and fo the
garth. The tesf voltage shall be
applied directly to the terminals.
For examples of fest
arrangements see Annex F.

For electromechanical meters, Meter iz not an electromechanical type. M
adiditional fesfs are speciied in

Annex .

For performing AC volfage fest as MOTED

roifine test, see Annex |

PROTECTION AGAINST MECHANICAL HAZARDS -
71 General MOTE This subclause is based on IEC 81010-1:2010, 7.1 =
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Clause Requirement - Test Remark Result
The equipment shall not cause a [=]
mechanical hazard in nomal use,
or cause a hazard in a single fault
condition that might not be easily
noticed. Mechanical hazards
include, but are not limited to, the
following:
+ sharp edges which could Mo sharp edges are present on the meter. P
cause cuts (see 7.2});
* falling equipment, resulting Mo camying devices present or necessary M

from breakage of the camying | during installation of the metering equipment.
device (see 7.3}

Conformity is checked as P
specifed in 7.2 and 7.3,
7.2 Sharp edges NOTE 1 This subclause repmduces IEC 81010-1:2010, E
72
All easily touched parts of the Mo sharp edges are present on the meter. =]

equipment shall be smooth and
rounded so as not to cause injury
during nomal use of the
equipment.

Unless the fault presents an p
obvious hazard, easily-touched
parts of the equipment shall not
cause an injury in single fault
condition.

Conformity is checked by NOTE 2 An acceptable procedure is outlined in UL 1423 P
inspection and, if necessary, by
application of an object that
represents a finger in size, shape
and hardness, fo check for

Conformity was checked by inspection

abrasions or cuts.

7.3 Provisions for lifting and ﬁE@;;‘W & ﬁ A -
Carying installation of meterng equipment
If & camying handie is fitted With | Mg camying handles are used for installation of M
the metering equipment or this metering equipment.

supplied with it, it shall be capable
of withstanding a force of four
fimes the weight of the equipment
in normal use and in single fault
condition.

Conformity is checked by NOTED
inspection and by the following
test.
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The carrying handle is subjected | Meter isn't provided with carmying handles. M

to a force comesponding fo four
times the weight of the equipment.
Unless the handle mounting
screws (if any) are secured
against loosening, one screw is
removed befare performing these
tesis. The force is applied
uniformiy over a 70 mm width at
the centre of the handis or gnp,
without clamping. The force is
steadily increased so that the test
value is affained after 10 s and
maintained for a period of 1 min.
The camrying handle shall not  nat i f

e b il EUT does not incorporate any handles M
equipment and there shall not be
any permanent distortion,
cracking or other evidence of
failure which could cause a
hazard.

RESISTANCE TO MECHAMICAL STRESSES -

8.1 General -

Equipment shall not cause a p
hazard when subjected to
mechanical stresses likely to
occur in nomal use.

Conformity is checked by See individual test results for addifional P
performing the following fests on  |information.
the enclosure.
8.2 Spring hammer test MOTE This subciause is based on IEC 62052-11:2003, -
5221,
The mechanical sirength of the p

meter case shall be fested with a
spring hammer (fest Ehb, see IEC
G0068-2-75:2014, Clause 6).

The meter shall be moumted in its =]
normal working position and the
sprimg hammer shall act on the
outer surfaces of the meler cover
fincluding windows) and on the
terminal cover with a kinetic
energy of 0,2 J. The number of
impacts shall be three per
location.
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Clause Requirement - Test Remark Result

The result of the test is =]
safisfactory if the meter case and
terminal cover{s) do not sustain
damage which wowld make
hazardous live parts accessible.
Slight damage which does not
impair the protection against
indirect cantact or the penetration
of solid objects, dust and watler is
acceptabie.

g9 PROTECTION AGAINST THE SPREAD OF FIRE -

g1 General MGTE 1 Clause 9 & based on IEC 61010-1:2010 Clause B =
and EEC 62052-11:2003, 5.8
There shall be no spread of fire =]
outside the equipment in nomal
condition or in single faul
condition. Figure 11 is a flow chart
showing methods of conformity
verification.

See also 9.5, Overcurrent MNOTED
protection.

Conformity is checked by af legst | Method c) used MOTED
one of the following methods.

a) Testing in the single fault This method was not used. N
conditions (see 4 4) that couid
cause the spread of fire
outside the equipment. The
conformify cnteria of 4.4.4.3
shall be met.

b} Verifying elimination or Thiz method was not used. M
reduction of the sources of
ignition within the equipment
as specified in 8.2

iges : ] E] I = :
O Vertyng oo spected n 93| IO At Do o Lty e |
at if & fire OCCUrs it w entirely on festing in speciied single fult sondbons
contained within the z o

equipment. Mo fire occumed during giow wire condition
fests.

These altermative methods can be | NOTE 3 See 12 conceming protection against fire caused | NOTED
appiied throughout the equipment | by bafisnes.
or individually for different sources
of hazards or for different areas of
the equipment

9.3 Containment of fire within the equipment, should it occur -
9.31 General -
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The possibility of the spread of fire =1
outside the equipment iz
congidered to be reduced to a
tolerable level if the eguipment
and the equipment enclosure
conform to the constructional
requirements of 9.3.2.

Conformity is checked by P
inspection and as specified in
932
9.3.2 Constructional requirements =
9.3.2.1 Terminal block, terminal cover, |NOTE This subcizuse is based on IEC 62052-11:2002. 5.8 -
s and IEC 82055-31-2005, 5.3.
The terminal block(s), insulating | Full enclosure, Terminal covers and Terminal P
material retaining the main block are used Covestro Makrolon 9417 with
contacts of supply and load Polycarbonate Reinforced with 10% Glass
control switches, the teminal fibers (PC-GF10). Glow Wire Test conductad on

cover(s) and the meter case shall | zach pan,

ensure reasonable safety against

spread of fire_ In particular, they
should not ke ignited by thermal
overload of five parts in contact

with them.

Canformity is checked by NOTED

inspection of data on materials,

and in case of doubf by
performing the glow-wire fest
specified in IEC 60635-2-11, with
the fallowing temperafures:

* terminal block and insulating | verified documents Makrolon® 9417 for Glow P
material retaining the main ‘Wire Flammability test. Ghow Wire Flammability
confacts of supply and load | fest was conducted as well. Refer to Appendix.
control switches in position:
960°"C+ 15°C;

* ferminal cover and meter P
case: 650°C x 10°C;

« duration of appiication: 30 s £ P
1s

The contact with the glow-wire NOTED

may occur at any random

location. If the terminal block is
infegral with the meter base, itis
sufficient to carmy out the fest only
on the ferminal block.
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Clause Requirement - Test Remark Result
9.3.2.2 Connectors and insulation NOTE 1 This subclause reproduces IEC 61010-1:2010, -
materials on which components 832
are mounted
The following constructional NCTE 2 This subclause does not apply to the terminal MOTED
requirements shall be met: block accommodating the terminals of the mains circuits.
a) Connectors and insulating NOTE 3 V-0 is better than V-1, which is betier than V-2 p

material on which components

are mounted shall have a ; £l :
= : : All printed circuit board assemblies are rated
flammability classification V-2, ||y a4 v/ and suitable for support of live parts.

or better, of IEC 60695-11-10. The UL94 /-0 rating is equivalent to the IEC
See alzo 13.3 for 60695-11-10 V-0

requirements for printed wiring

boards. Refered UL yellow card E301546 for the

details.
Conformity is checked by MNOTED
inspection of dala on materials,
and in case of doubt by
performing the verfical buming
test of IEC 60695-11-10 on
samples used in the relevant
parts.

wires NOTE 4 Wire with a farmmability rating of UL 2556 ViN-1
b) Insulated "’_ShaH retard or equivalent is considensd 1o meet this requirement. &
flame propagation.

Intemal wire is provided for relay cperation.
Wire is AVLWZ (UL File: ES02746), and suitalily
rated for application.

Conformity is checked by Conformity was checked by inspaction of data | MNOTED
inspection of dafa on materials, | gn materials. No testing was required.
and in case of doubt by
performing whichever of the
following tests is applicable:

1) for wires with overall cross- M
sectional area of the
conductors exceeding 0.5
mmz, the fest of IEC 60332-
1-2:2004;

2) for wires with overall cross- M
sectional area of the
conductors of 0.5 mmz or
lass, the test of IEC 60332-
2-22004.

10 EQUIPMENT TEMPERATURE LIMITS AND RESISTANCE TO HEAT -

101 Surface temperature limits for NOTE This subdlause is based on IEC 61010-1:2010, -
profection against burms 10.1
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At an ambient temperature of 40 | The manufacturer declares 55°C as the NOTED

°C, the temperature of easily
touched surfaces shall not
exceed:

maximum rated maximum ambient temperature.

g) the values of Table 31 in
normal condition; and

b) 105 °C in single fault
condition, or when the EUT is
exposed to the maximum
overload curmrent fovl a5 agreed
by the manufacturer and the
purchaser.

Single Fault and Overioad testing not requested TBD
by client

At ambient temperaturss
excesding 40 °C, easily touched
surfaces of equipment rated for a
miaximum ambient temperature
above 40 *C are permitted fo
excesd:

The meter is rated for a 55°C max ambient MNOTED
temperaturs.

c) the values of Table 31 in
normal condition; and

d) 105 °C in singke fault
condition, or when the EUT ia
exposed to the maximum
overioad cument fovl as agreed
by the manufacturer and the
purchaser,

Single Fault and Overtoad testing not requested 18D
by client

by not more than the amount by

temperature exceeds 40 °C.

which the maximum rated ambient

Example: § the maxirmum rated
ternperature of equipment is &5 °C, then
the swrizce termperaturs limit of easily
touched plastic pasts in normal conditicn
is

Temperature limits were adjusted based on NOTED
55°C safety temperature.

a} B5*C atanamixent temperature of
40+, from Table 31;

MOTED

b) B5°C +({55°C—40°C)=100"Cat
an ambient temperature of 55 °C.

MNOTED

Surfaces of the terminal blocks
coverad by terminal covers or, in
the case of panal mounted
metars, protected by a barrier are
not considerad to be easily
touched surfaces.

MOTED

Conformity is checked by
measwement as specified in 10.4.

See the datashests below for specific test NOTED
results.
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Clause Requirement - Test Femark Result
10.2 Temperature limits for -
terminals

At an ambient temperature of 40 | The meter is rated for a 55°C as rated safety MOTED
“C the temperature of terminals ambient temperature.

shall not exceed:

a} the values of Table 32 in P
normal condition; and

b} 135 °C in single fault =1
condition, or when the ELUT is
expozed to the maximum

overload cument fovl as agreed
by the manufacturer and the
purchaser.

At ambient temperatures 55°C rated ambient MNOTED

exceeding 40 °C, the temperature

of terminals is permitted to

exceed:

c) the values of Table 32 in P
normal condition; and

d) 135 °C in single fault p
condition, or when the EUT is
exposad to the maximum
overload cument lovl as
agread by the manufacturer
and the purchaser,

by not more than the amount by P
which the maximum rated
ambient temperature exceeds
40 "C.

Example: i the maximum rated MNOTED

termperaturs is 55 °C, then the temperature

limit of bare copper terminals is:

a) 100°C at an ambient temperature of MNOTED
40 T from Table 32

b) 100°Cs{55°C -40°C}=115°Cat MNOTED

an ambient termperature of 55 °C.
Conformity is checked by MNOTED
measurement as specified in 10.4.

10.3 Temperatures of internal parts ??ETNE subcisuse is based on IEC 62477-1:2012, .
ot 1.
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The components, parts and Mote: Manufacturer's HOT rafing were used in P
mtﬂg:ﬁ gﬂ?&fgftﬂg?‘:‘;ﬂi&s some cases instead of typical UL RTI rafings.
of those in Table 33when the | oo uia sheet for details.
equipment is operated in
accordance with its ratings.
The equipment shall be is tested =
in worst case conditions, applying
the maximem current fmax or,
when agreed by the manufacturer
and the purchaser the maximum
overload current fovl and the
miaximum rated voltage, with all
optional accessones attached.
The maximum measured P
temperatures ghall be corrected
by adding the differance between
the ambient temperature during
the test and the rated maximum
ambient temperature of the

equipment.

Compliance is checked by the fest | See the datasheets below for specific fest NOTED
of subclause 10.4. results.

To determine the temperature rise | This method was not used for recording the M

of a winding by the change of transformer's temperature,

resistance method the following
formula shall be used.

At = paw NOTED

M

[k + 1) — (2 —t1)
where: MOTED
Az is the temperature rise above NOTED

tz 20 that the maximum
temperature equals to At + e2;

Rz iz the resistance at the end of NOTED
the test, in CF;
R1iz the resistance at the NOTED

beginning of the test, in O);

t1i5 the ambient temperature at NOTED
the beqinning of the test, in °C;

t2is the ambient temperature at NOTED
the end of the test, in °C;
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Clause Requirement - Test Remark Result

k is 2345 for copper, 225,0 for MOTED
electrical conductor grade (EC)
aluminum. Values of the constant
for other conductors shall be

determined.
WNOTE This subdause i based on IEC B2 77-THTZ,
104 Temperature test 5.2.3.10 as wel as on [EC 82052-11:2003, 7.2 and IEC &
92052-21:2004, 7.2
The test iz intended fo ensure that | Note: Manufacturer's HDT rating were usad in P

accessible surfaces and parts of | some cases instead of typical UL RTI ratings.

the metering equipment do not & :
i the temperature limits See temperature test data sheet for details.

specified in subclauses 10.1, 10.2
and 10.2 and that the
manufaciurer’s femperature imits
of safefy-relevant parts are not
exceeded.

It is allowed fo use a new MOTED
metering equipment for the fest.

Equipment shall be tested built in | o 20mm thick prywood paintsd matt black was P
as specified in the installation used. Refer to the test results for additional

instructions, using watls of detailz. &l cables wers used 35 mm2
piywood painted matt black,

approximalely 10 mm thick when

representing the walls of 8

cabinet, approximately 20 mm

thick when representing the walls

of a building. The connecling
cables shall be as specified in

43211

The test shall be performed wunder =]

reference condifions specified in

4.3.1, with ambient temperature

23°C £ 2°C al the starl of the

test with each voltage circuit (and
with those auxiliary voliage
circuits which are energized for
penods of longer duration than
their thermal time constants)
carrying 1,15 times the reference
voltage and:

a) inthe case of single phase | Meter is a single-phase, two wire. p
wo-wire mefers, both the
phase and the neutral
conductor carmying rated
maximum cument,

b) in the case of single-phase Meter is a single-phase, two wire. M
three-wire meters:
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Clause Requirement - Test Remark Result

1) each current circult camying M
rated maximun current with
the neutral conductor not

camying current;
2) one phase and the neutral M
conductor carmying rafed
MEXIMUm curment;
£} inthe case of three-phase Meter is a single-phase, two wire. M

three-wire meters each
current circult carmying rated
maximum curment,

d) in the case of three-phase Meter is a single-phase, two wire. M
four-wire meters:

1) each current circult camying M
rafed maximum current with
the neutral conductor not
camying current;

2) the current circuit closest fo M
the neutral terminal and the
neutral terminal carmying
rafed maximum current;

&) inthe case of tariff and load | The supply control switches are same carmied F

control eguipment, energized | rated current (according fo the meters
with 1,13 times the reference nameplate)

voltage and camying

maximum total current.
For test with polyphase currents, M
current shall be balanced in each
phase within £3 % and the
average of these currents shall be
not less than the appropriate test
cument.
The test shall be maintained unti u]
thermal stabilization has been
reached. That is, when three
successive readings, taken af
intervals of 10 % of the previously
elapsed duration of the test and
not less than 10 min intervals,
indicate no change in
temperaiure, defined as £ 1 °C
between any of the three
successive readings, with respect
o the ambient lemperaturs.
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Clause Requirement - Test Remark Result

If a heat source couwld cause the =]
failure of inswlation at a certain
point leading to a hazard, the
temperature of the elecirical
inswiation {other than that of
windings) is measured on the
surface of the insulation at the
closest point fo the heat sowrce.
If termperafures of windings are p
measured by the thermocouple
method, the thermocouple shall
be located on the surface of the
winding located at the hotfest part
due to sumounding heat emitling
components. See also noles in
Table 33,

The maximum temperaturs Ses the datashests below for additional details. P
affained shall be corrected o the
rated maximum ambient
temperature of the metering
equipment by adding the
difference between the ambient
temperaiure attained during the
test and the rated maximum
ambient femperature.

No commecied temperaiure shall =]
exceed the rafed femperature of
the material or component
measured.

The rated macmem ambient temperature

i5 40 *C_ The meter case 5 made of i MOTED
piastic. The ambient temperature attained
during the test is 32 *C. The masamum
termperature measured on the meter case
is 64 *C._ The comected temperature is 64
+ (#0-32) =T2 °C. This is befow BE °C, the
limit specified in Table 31. The meter
passed.

The rated macmrem ambient temperature | Exan

is 55 "C. The meter case is made of e NOTED
piastic. The ambient temperatune aftained
during the test is 32 *C. The masamum
ternperaturs measursd on the meter case
is 84 °C_ The comected temperature is 64
+85-3%) = B7 "C.

The temperature fimit based an Table 31

scaied o the manimum rated termperature WOTED
is BEH 55401 = 100 *C. The meter passed.
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Clause Requirement - Test Remark Resuit
The rated maxemem ambient iemperature | EXAMPLE 3 MOTED

i &5 *C_ The meter case s made of
plastic. The ambient emperature attained
during the test is 32 *C. The masdimum
ternperature measured on the meter case
is T2 *C. The comected temperature 5 TH
+ (55-32) =102 *C.

The temperature limit based on Tabés 31

scaled o the maomum rated temperatures NOTED
is BE4{FE-40} = 100 *C. The meter failed
When the manufacturer and the | Test omitted by client TBD
purchaser agreed that the melar
may be exposed to the maximum
overioad current fou, see 3.3.11,
the test shall also be camed out
ot a new test specimean, with the
meter camying the maximum
overioad current agreed instead of
the maximum current. The test
duration shall be 2 h. All other
conditions shall be the same as
during the test with the maximum
current.

The maximum femperature MOTED
attained shall be corrected fo the
rated maximum ambient
temperature of the mefering
equipment by adding the
difference between the ambient
femperature aftained during the
test and the rated maximum
ambient femperaiure.

The corrected temperature of NOTED
easily louched swface shall not
excesd 105 °C, the temperafure
of terminals shall not exceed 1335
"C and the temperature of internal
materials and companents shall
not exceed the values specified in
Tahble 33.

10.5 Resistance to heat -
10.5.1 Hon-metallic enclosures NOTE This subciause is based n [EC 8101012010, =

1052

Enclosures of non-metallic P
miaterial shall be resistant to
elevated temperatures.
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Clause Requirement - Test Remark Resulk

Conformity is checked by fest, MOTED
after one of the folfowing
freatments.

a) A non-operative treatment, in | Sas datashests for test temparature and other P
which the equipment, not details.
energized, iz sfored for T h at
FOCx2°C, orat 10°C+ 2
*C above the femperature
measured during the fest of
10,4, whichever is higher. If
the equipment contains
components that might be
damaged by this treatment, an
emply enclosure may be
trealed, followed by assembly
of the equipment af the end of
the treatment.

b) An operative freatment, in This method was not used. M
which the equipment is
operated under the reference
test conditions of 4.3, except
that the ambient femperaiure
g 20°C % 2 °C above 40 °C,
or above the maximum rated
ambient temperaturs iF higher
than 40 °C, and loaded as
Sspecified in 10.4,

Within 10 min of the end of p

freatment the equipment shall be

subjected to the stress specified
in 8.2, and meet the pass criteria

of 8.1.
; ; MNOTE 1 This subclawse is based on IEC 81010-1:2010,
wad meulateg mesturkle 10.5.3 and IEC 82052-112003, 5 4. with Stematve test -

methods added.
Insulating materialz supporting the =]
mains terminals and the contacts
of supply andfor load control
switches shall have adequate
resistance to heat

Conformity is checked -51; _ Teminal Block material Covastro Makrolon P
inspection of data on materials, | 9417 mests these requirements without

and in case of doubt by additional testing. See below for properties.
performing one of the following

fesis.
a) The deflection temperalure The manufacturer's specifications for the P

test (150 75-2) terminal block material exceed the reguirements
for this test.
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Clause Requirement - Test Remark Fesul
The inswlating matenal shall be Material rated 135°C P

capable of passing the test given
in IS0 75-2 for a femperature of
124 °C and a presswre of 1.8 MPa
{method A).
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IEC 62052-31/AS 6205231
Clause Requirement - Test Remark I Result
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Clause Requirement - Test Remark Result
A sample of the inswating HOTE 2 F necessary, the required thickness may be N

material, af least 2,5 mm thick, Is | cbtained by using two or more sections of the part.
subyected fo a ball-pressure fest
using the test apparatus shown in
Figure 12. The test is made at 125
"C+ 2 °C. The part to be tested is
supported so that its upper
swface is horizontal, and the
spherical part of the apparalus is
pressed against this surface with
a force of 20 N. After 1 h the
apparaius is removed and the
sample is cooled within 10 5 fo
approximataly room temperafure
by immersion in cold water. The
diameter of the impression
caused by the ball shall nof

exceed 2 mm.
2 ; n MNOTE 3 For supply and koad control switches, only those
c) THEIV:caf soffening test (150 parts that el i peiiny i M
306} subjectsd to the fest,

Compliance was determined via Method A.

Method A120 using a force of 10 M
N and a heating rate of 120 *C/h.
The \Vicat softening femperafure
shall be af least 130 °C.

11 Protection against penetration of dust and water -
Metering equipment shall conform | NOTE 1 This subdlause is based on IEC G2052-11:2002, MOTED
to the following degree of 22
protection given in IEC
GO520:1988:
*  indoor meters IPS1; HCTTE £ toss expigred wih plneicd ot kion P

CAIers acceptons are for ndoor use only, uress
ofhenwise specified by the mamufacterer,

Meter intended for indoor use, but Applicant
requeasted more stringent testing to 1P54.

+ outdoor meter: [F54.
For panel mounted meters, where | NOTE 3 Meter parts behind the panel may have lower IF
the panel provides P protection, | rating, eg. P30

the IP ratings apply to the meter

parts exposed in front of (outside X ; g
it electical penel: Tdmei-tt?:ret.s typically installed as a standalone

The enclogure shall be treated as: MNOTED
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Clause

Requirement - Test

Remark

Fesul

category 2 in the case of
indoor meters;

MOTE 4 Category 2 enclosures are enclosures where no
pressure difference relative to the sumounding air is
present

category 2 or category 1 in the
case of outdoor meters
according to the
documentation provided by
the manufacturer.

MOTE 5 Category 1 enclosures are enciosures whers the
nomal working cycle of the equipment causas reductions
in air pressure wethin the enclosure befow that of the
susmounding air, for example, due to thermal cycling
effeds.

Meter enclosure is rated as Category 2.

Conformity is checked with the
following fests:

NCTED

a)

Diust test For first charactenistic
numeral 5, according to IEC
60529:1989, 13.4:

Test was conducted without suction.

meterin non-operating
condition and instafled
according fo the
manufaciurer’s instructions,
including all terminal covers
provided;

with sample lengths of cable
{exposed ends sealed) of
the type specified by the
manufacturer and with the
terminal cover(s) in place;

meters equipped with
physical payment foken
acceplors shall be tested
without any foken carrier in
place in the token camer
acceplor;

Meter isn't equipped with payment token
acceptors.

metering equipmernt with
category 2 enclosures shall
not be connected fo a

VACLILIM pLmp.

The protection is safisfactory if, on
inspection, talcum powder has not
accumulated in a quantity or
location such that, as with any
other kind of dust, it cowd
interfere with the cormect operation
of the equipment or impair safety.
No dust shall deposit where it
could iead to fracking along the
creepage distances.
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Clause Requirement - Test Remark Resuit
Care should be taken during the NOTED
inspection fo avoid accidental
transfer of the talcum powder to
locations where ifs accumulation
could be interprefed as a test
failure.
k) Protection against penctration P
of water
= meterin the same P
condifions as for test a)
» testfor second Meter is rated for indoor use with IPS4 rafing. N
characteristic numeral 1
(IPX1) for indoor meters as
specified in IEC
60529:1989, 14.2.1 with
drip box;
* test for second Meter is rated for indoor use. =
characterisfic numeral 4
(IPX4) for outdoor metfers
as specified in IEC
60529:1989, 14.2.4, with
oscillating fube.
After testing the enclosure shall =1
be inspected for ingress of wailer.
If any water has entered, it shall
not:
« he sufficient fo interfere with P
the cormect operation of the
equipment or impair safety;
*  deposit on insuiation parts P
where it could lead to fracking
along the creepage distances;
s reach live parts or windings P
not designed to operafe when
wet;
* accumulate near the cable P
ends or enter the cabies.
In addition, the AC power- P
frequency voltage test as
specified in 6.10.4.3.4 shall be
passed.
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Clause Appendix Z7 - Variations to IEC 62052-31 | Remark Result
141 . Testing for 3K indoor use (low temp P
Deiete item a) and reploce with the _10°C, high temp +45°C), covered

following: within range tested.

a) indoor use, or when protected
from extreme weather
conditions if used outdoors;

Delete Item c) and Note 2 and replace
with the following:

¢) climatic conditions according
to 3K5, or if intended for use
outdoors with protection, 3K6
but with a low air temperature
of =10 °C and maximum
relative air humidity of 95%
{see |EC 60721-3-3:1934);

NOTE 2 3K5S specifies low air
temperature of —5 °C and high air
temperature +45 "C, low relative
humidity 5%, high relative humidity
95% and 3K6 specifies low air
temperature of —25 *C and high air
temperature +55 °C, low relative
humidity 10%, high relative humidity
100%. See the Table 1 in |EC 60721-3-
3:1994. The application of 3K5 and a
modified 3K6 reflects the operating
environments of metering equipment
in Australia.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)
(v, » Solutions Page: 302 of 407

APPENDIX C
Test Report
@ Solutlons R4T907T8107 -
IEC_AS SAFETY
Page: 68 of 164
| IEC 62052-31/A5 62052.31
AS 5205231
Clause Appendix ZZ - Variations to IEC 62052-31 | Remark Result
2 1 Add the following as a second NOTED
paragraph:

Where |EC normative referances are
replaced in Appendix ZZ by Australian
or Australian/Mew Zealand Standards,
all references in the source text to
those |IEC normative references shall
be replaced by references to the
corresponding Australian or
Australian/New Zealand Standards.
Australian or Australian/Mew Zealand
Standards that are identical adoptions
of international normative references
may be used interchangeably.

2. Delete the listed document,
IEC 60950-1, and replace with
the following:

AS/MZS 60950 1—Information
technology equipment—Safety,
Part 1. General requirements

(IEC 60950-1, Ed 2.2 {2013), MOD)
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AS 6205231
Clause Appendix Z7 - Variations to IEC 62052-31 | Remark Result

3.1 After Definition 3.1.4, Isolation, add NOTED
the following:

3.1.101
Australian public electricity distribution
network

the Australian public electrical power
delivery system consisting of both
underground and overhead electrical
conductors predominantly located in
public spaces which interconnects
predominantly low voltage {230/400V)
individual electricity consumers while
upstream connecting all electricity
consumers to the wider national grid
made up of the electricity transmission
system and genaration assets

NOTE For networks within the scope

of the Mational Electricity Rules of

Australia.

3.2.11 fre i H Meter was tested for IPS4, which P
After Definition 3.2.11, indoor meter, & Auatiatia i :

(IP53) .

odd the following:

3.2.11.101
Australian outdoor meter

Meter that is:

[a) intended for use outdoors but
protected from extreme weather
conditions, andor

(b} intended for use at the interface
with the Australian public electricity
distribution network

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



@ Solutions

Test Report 4790778107 _IEC (AS)

Page: 304 of 407

APPENDIX C

@ Solutions

Test Repornt
R4790778107-
IEC_AS SAFETY

Page: T0 of 164

IEC 62052-31/A5 62052.31

AS 6205231

Clause

Appendix Z7 - Variations o IEC 62032-31

Remark

Result

Table 22

For table heading, ‘Utilization category®’,
add reference mark **" and inzert following
additional footnote:

*} For direct cornected metering equipment
intended for use at the interface with the
Australian public electnicity distibution
network, the mmimum utilization category
shall be UC3.

Under the footmotes, add the following:

MOTE At the interface with the public
electricity distribution network in Australia,
direct connected services are typically
designed to tolerate relatively high prospective
short circuit current with protective device
maximum of BDA HRC.

For Requrement 10, Maximom overload
cwrent Jovi, add reference mark *f and
insere the followmg additional footnote:

f) For direct connected metering equipment
wixtended for use at the interface with the
Australian  public electneity distmbution
network, fow shall be =1284.

Under the footnotes, add the followmg:

NOTE At the interface with the public
electricity distribution nemwork in Australia,
direct connected services are rypically designed
with the maximum protective device size of
B0A HRC fuse. The value of 128A is derived
from 80A = 1.6, where 1.4 represents the
accepted scaling factor which determines the
typical 2 hour opearation time for an HEC fuse
in overload

Test omitted by client

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.



Test Report 4790778107 _IEC (AS)
(v, » Solutions Page: 305 of 407

APPENDIX C

Test Report
@ Solutions R4TO0TT8107-
IEC_AS SAFETY

Page: T1 of 164

| IEC 62052-31/A5 62052.31

AS 6205231

Clause Appendix 27 - Varations to IEC 62052-31 | Remark Result
6.10.3.4 At the end of the Clause, imsert the |Impulse Test for Robusiness was P
following new subclause: conducted. The MOVs acted fo reduce

the incoming impulse voltage.
6.10.3.4.101 Impulse test for

robustness

The test shall be performed as specified
in 6.10.3.3, except the value of the
impulzse test voltage shall be 10 0DOV
and the conventional output impedance
of the generator shall be 40 0O = 10%.

The passifail criteria of 6.10.2.3 shall
apply.

NOTE This test is intended to verify
the robustness of the metering
equipment against the typical
environmental (higher lightning risk)
and operational {open conductor)
conditions of the Australian public
electricity network.

11 Immediately prior to the dot point Meter was tested for IPS4, which P
‘outdoor meter: 1PS4.° insert the covers the IP33 rating.
following dot point:

. Australian outdoor meter. IPS3,;

NOTE The accepted normal operating
condition for metering equipment in
Australia includes protection from
extreme weather conditions, such as
being located within a covered veranda
space but without a meter cabinet.
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APPENDIX A — UL Electrical Lab Testing

The following datasheets contain results for tests performed in UL"s Electrical Lab at Research Triangle
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Project No. 47S07TELOT Fil= R/R Pege 5 of 10

LASORATIORY DRIA PACERGE

1. CABLE FLEXION AND PULL TEST {IEC/AS 6.9.7.3)

sample £ GO18B77-1  Tesied by. Vincen! Virglio  Tesidale.  2023-06-14

Ambent Tompoarature, "C 220 Ambnont Humidity, % 52%  Amiwent Pressure, kPa 1000
GEMERAL

The refalyity of N2 CONNSCUONS WEre checkad WIth the Tollownig T2t (Mexion 125t and pull test). The test
applies to maing terminals of direci-connected meters.

METHOD

The test shall be pedformed on at least two ferminals. using af the conductor of minimum and maximam
cross section spacifiad by the manufacturer.

[X] Per deviabon as specified m AS 62062 31 - mmwnum cross aachon fested shall be = 4 mm? (12 AWG),
The conductor shall be connected to the terminal tested. The lenglh of the t2st conduclors should be 75
e konger than the height H specified in Table Ho1. The clamping screwe chall be Bghlenad with a toroue
specified by the manudfaciurer.

The concuctor is subjected o circular motions according to the following procedure:

= the end of the: conductor under test shall be passed through an appropriate size bushing in a platen
positioned ata height H below the equipment terminal, as given in Table H.1. The bushing shal ba
positioned in the harizontal platen concentric with the conductor,

* fhe busfeng shall be moved so fhat its centerfne desonbes a circle of 75 mm diameter about its center in
the honzontal plane 3t 10 rpm £ 2 pm. The distance besween the mowth of the terminal and the upper
Suirace of e busheng shall ke within 15 mim af e height H in Tabie H. 1. The Bushing & o b ubncatad
o prevert bindng, twisting or rotation of the insulated conductor. A mass as specified n Table H.1 5 to
e suspanded from B end of the conductor. The tesl shall consist of 135 conlinuous evolulions.

Dhuring the test the concuctor shall neither slip out of e terminal nor break near the camping unil

Immediataty tollowing the flaxion test, the puling forse given n Table H.1 £hall be applied 1o the
conductor. The clamping screws shall not be fightaned again fior this est

The force shall be applied withowl jedks far 1 min, in the direction of the axis of the condictor

Druring the et the conducty @il meither slip oul of Se erminal nor break nean the leaming

I1018—03-15

Copyright @ 2018 UL LLC
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Brojsct Wo. 4790778107 File HN/A Bage & of L0
LABORATIRY DATA FACHAGE

11. CABLE FLEXION AND PULL TEST (IECTAS 5.2.7.3)

Sampls # G0158TT-1 Tested by Vincent Virgiic Tes! dal= 20230814

Arbient Temperature, “C 2.0 Ambient Hamdity, % 62%  Ambent Pressure, kPa 1000

TEST EQUIPMENT FOR CABLE FLEXION AND PULL TEST

Figure H_1 :shows the tect equipmant for the cabie Nexion and pull test. Tne dictance of the platan from
the clamping unit, the diameter of the bushing, the mass fo be applied during the flexion test and the pull
force to bo apphied attor e foxion toct is shown in Tabie H.1,

Dirmensians in millmeters

H

P lmben

Bushing
hele

ED

Figura H.1 — Test equipment for cable flaxion and pull test (see 6.9.T_3)

Pewiood:

Only those products beazing the UL Mark shonld be conszdared as beang covered by UL.
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ProJec No, . 4790778107 Flle HN/2 Page 7 of 140
LABOBATORY DATA ELCELGE

11. CABLE FLEXION AND PULL TEST (IEC/AS 6.5.7 3HCONTDN:
Gampla #: GO15877-1 Tested by: Vincant Virgiio Testdater 202308-14
Ambient Temperakure, *C 220 Ambient Humidity, % 62%  Ambient Fressure. kPa 100.0

Tabls H.1 - Test valuea for Flexion and pull-out tests for reund sopper conductors

Candustor cross-sectian Diameter of bushing bele * ¥ | Height 7 ? Mass Fulling farcs
mm mm mm [ i3 [ ]
1.4 6.8 264 04 s
1.5 8.8 280 0.4 £l
ae a8 =11 [ o7 [ =0
4.0 ER: 280 0.3 50
&1 5.8 28d [ a | a0
e 24 28q a3 a/m
T 1] W | i | i
250 13.0 a0g 4.5 135
50 145 g | &8 | e
500 14.9 243 4.4 M

& Tolarancas: for height b = 15 mm, for dlametar of the Bushing nele 22 mm

b If the ushing hele diematesr (a net lorge snough to accamimadels the corductor withaul Bingding, & Guahing
nhawing the next [arger nobe size may ba used

NSTE The velues have been taken ram |ES SO47-1.2007, Takle 3

IEC-e20e2-2l-AhsM-Datarhaat—-2031 Eorx Issuad: 2013-03-15
Form Peage 1 Form Bevised:

Sopyright & I0LE: UL LLC
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Projeet No. 4780773107 Fils WA Dage B of 10
IRBOPATCORY DATA E
Informaiion for Lab :

Modad # Gea™3 Riva

Sample # BO15677-1 -T1=T4

Teminal Teminal L1in & L1out (1% torminal and 4%
from the [eft when viewing the meter from the

front)

Wire Sire or Combanations, 16 AWE F1.R mme AW 36 mme

Conductor Maenal' {Min} {Max}

Tightening Tomue [ Nm Bt | 1.5 Min | 1.5 Max

Bushing Diameter, [ mm JEa B5+2 145+ 72

Height, [ mm JLin-} 20 =+15 2015

Waight, [ kg Ji5] | 04 | 5.8

BI0CI-3-AAFH-Tatalhesc-2001

Copyright & 2018 T LLC
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11. CABLE FLEXION AND PULL TEST {IEC/AS 69T 3NCONT D)

Sample & : GO158TT-1 Tested by Vincant Virgilic Test data: 2023-08-14

Ambient Temperature, °C 220 Ambient Humdity, % 62% Ambient Pressure, kPa 1000

RESULTS

%] The resulls were congidersd acceptable since the conductor did not slip out of the terminal nor
beeak near the clamping unit.

[1 The resulls were nol considersd acceplable since the conducton

Il did slip ot of the terminal.
I broke near the cixmping unit.

IEC 62052-31 FLEXION TEST (135 evolutions)

Mod=l # Gen'™5 Riva
Sample ¥ E01587T-1
Terminal Terminal L irs & L out { 1= terminal and 4
from the loft when viswing the moter from
the front)
Wire Size or Combinations, 16 AWG | 1.5 mm? 3 AWG | 35 mme
Conductor Maierialt {Min} {Max)
| Tigntaning Tomue [ Nm Jfindo | 1.5 Min | 1.8 Max
BLShing Diameter, [ mm JLin. B3z2 : 14522
Height. [ mm [iep} 260+ 15 0=+ 15
| Weight, [hg Jbed 04 | &1
IEC 82052-31 PULL-DUT TEST (foliowing the Flexion Tesl).
Force Appliad, [N]H63 i b
| Resuts [A][Y] | [2]14]

A—Arcepltzhle, dd not break or sip
U — Unaccaptabla, broke or slippad

Use additional pages for additional wire sices/combinations.

CopyTig
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Flle W/a Fage 10 0L 19
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Only thoss products bearing che UL Mark shoold be considersd as Deing corsrad by UL.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples




U|_ Solutions

Test Report 4790778107 _IEC (AS)
Page: 316 of 407

APPENDIX C

Solutions

Test Report
RATI07TB107-
IEC_AS SAFETY
Page: 82 of 164

IEC 62052-31/A5 62052.31

File «Filefunbers

this package 11

a5 priatecd copy ma zosoed

CLIENT INFDEMATICN

Coarpany Mame | PI. MECOINDO-ITECOR
addrss=s3 | Flot 98-2, EJIF, Bekasi, Haws Barat, 17550, I[ndonesie

IT INFORMATION:

[E] 170 52052-3

ipment (AT -

Gensral requirenents,

'
1CITYV EeTST1rdg

a
P
on

te and test

Product
reguirements and

Ly? Chrlis Ashby

¢ Jackscn Daniel

[ JAuthorized

Slgnatory (CTIE, TOTDE,
TCE, PEE, EMT

Foimtes Hame zLadc datc

TOE, TCE,
TESTS TC BE COMBICTED:
[X] Coments /Faramsisrs
T==t | e s |
Ho. | Domsd Nams [ 1L
L /OOWER GLOW WIEE | Mo commentcs
3.4.1)

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0

varcd by TL.

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.




Test Report 4790778107 _IEC (AS)

UL ) solutions Page: 317 of 407

APPENDIX C

Test Report
Solutions R4790778107-
IEC_AS SAFETY

Page: B3 of 164

IEC 62052-31/A5 62052.31

File «filslitunbscws Fags

nEee ram ke inserted hers inetsss of including nave en eash

teadarring the sest can ks Lossrted reor ®s
pa. Tess detes may be sccvided hece

tha A:se ahall Bs =he Aste The Sest wis

If used to imclude 3 date insteas of

i - L=k e Scpazass dlasa
accesnibls o T ssafl, =

& beis cac ke ansccwed he
3 for backup. Iequlred oe

That doe= Aot chaage F=d reEgic 3@ 2 Srocken Ismk

The liah suse be vo m sezvyse vhas az
o0 peripds and & paths Includipg file
Met arplizcablse To (EP

B N e bt e = R L R T R e

BEEE L EEMEED andi=li=1lk
Form Facw 2 r

com Revised
spyrigne & 048 UL LU

'.‘._ bt g T "" st e !'LI"."n': na L Mare anouls ha sonaloerad aa "ﬂ!‘!':' =Evaren n'..' LL

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither

selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)

UL ) solutions Page: 318 of 407
APPENDIX C
Test Report
@ Solutions R4790778107-
IEC_AS SAFETY

Page: B4 of 164

| IEC 62052-31/A5 62052.31

File &FileHumbers Bape T -3 oE 1l Isasued:

Biesw:

Conducsing the Testing

[ ITETCR e [ 1°FF

Bidr=s=: 12 Iabocatory Doige

Be=asesrch Trisngle Park, WC ZT770%

IEST EQUIFMENT INFORPIRTIOR

[¥ ] TL t=s: equipmers infommecion i= recosded oo Heter Use.

ation L= reguited when
pumbar iz mot. Osad.

IEC-£20R2:

-31-AAFM-Tmtafhees-2001

Copyrighs 4

=red a5 baing covered by OL

ring the UL Mark should be o

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)

UL ) solutions Page: 319 of 407

APPENDIX C
Test Report
@ Solutions RATA0TTRI07-
IEC_AS SAFETY
Page: B5 of 164
| IEC 62052-31/AS 62052.31

NMurbsr or Mumbers

must ke ldencifizsd on
Fnest Fackage SOl

shonld ba primced in

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither

selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



U|_ Solutions

Test Report 4790778107 _IEC (AS)
Page: 320 of 407

APPENDIX C

Solutions

Test Report
RATO0TTR107-
IEC_AS SAFETY

Page: 86 of 164

IEC 62052-31/AS5 62052.31

Elle

«F1l=Honbhers

77-1

Embient Terperatizre, °C -

JCOVER ELOW WIRE TEST

Page. T -5 of 11 Issued:
Mew:
IEC/BS 9.3.2.1)

Tesr=d hy: Refer |

I=atr dats: Befer page I

Axbient Humidity, Arbiznt Pressurs, mBar -

Th=

controcl switches,
agalnst ;

CEFpEratures:

* Taerminal block and 2

t=rminal

5D

block,

Eire. T

EdlTcies

oTaE

T
* duration of applicaticom:

10mm,

inaulating material T
the terminal cover, s

To comply
cerrizd out according to IEC £0655-2-11L,
sulating material s

and meter

nd
shruld pot be
cherewith th

with ‘the following

taining the main con supply and

positiond SE0 C =
0 "C = 10

30 a2 1 8.

in

case: ©

Laving a temperacure
% and 75 &

glow-wize was vectical
T Themmal

mod in closs oo ct with a wooder boa-d, hawvicg a
The spaTimen

resting on,
=d IO0nE

#Ere Esnaath

pl

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.

ig Tilsdue, as specilfled in 6,84 of IS0 4044 Ls a =0ft and strong, iilghoweligho wWeapplodg
of grammage betwesn 1I g/m? and 30 g/mf.
sact with the glow—wir= may occuc as If Lotegral
= T base, 1t ls sufficisnt =0 car of
Sample # Tampl Prodoct Tawpls
Deacription
Complete
GILEE7T-1 Caze
Terminal cover ]
Terminsl Hlock 5
3L-AREM-Datathest—I001 Z013-03-15
Copyright @ 201
v those produccs bearing the UL Mark shonld ba conszdared ac bairng covercd by UL.




Test Report 4790778107 _IEC (AS)
UL ) solutions Page: 321 of 407

APPENDIX C

Test Report
@ Solutions R47T907T8107-

IEC_AS SAFETY

Page: 87 of 164

| IEC 62052-31/A5 62052.31

File «FileNurberw Page T -6 of 11 Leg

TEEMINAL BLOCE/COVER GLOW WIRE TEST |[IECFRS 9.3.2.1) (CONITOD):

Sampls & : E01SHTT-1 Tested by: Refer page 1 Tear date: Befer pags 1
Embient Temperatars, "C - Ambient Humzdity, %- Embient Pressures, mBar -
RESULIS

Temperature Humidity Pressure
(°Cj {&EH) [KEa)
Requiped 23 (£2) 20 =3 =
Actual 23 =3 -

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)
UL ) solutions Page: 322 of 407

APPENDIX C

Test Report
Solutions R47TI07TB107-
IEC_AS SAFETY

Page: BS of 164

IEC 62052-31/AS 62052.31

Fils wFilsfimbeTs Page I_ -7 af 1L Tssued:
Bew:
TERMINAL BLOCESCOVEER SLOW WIRE TEST (IEC/A3 9.3.2.1) (CONL Iy :

Besiegtance to Heat and Fire Detailed Test Hesults

SFECIMEN WIMBER 1 2 3 4 5
SDECIMEN: DESCRIETION case Back | MR co TERMINAL
T COVER BLOCH
5“’“"'3 COVESTRO | COVESTRA
COVESTRO HEETOLD MAEROLON | MAKEOLON
MAKROLOH | 4 paoe 2417, 9417,
¥ 9417, el gy
I BC-GE PC-GF
B ip 1a
MGLEESSL POLICAR POLYCARE | DOLYCARE
Aty o o CNATE CHATE
IE o
e | R | s CLESS
grass | Emem FIRER
orrin 10% 10%
[Colez CIEY CHLY CLEAL CHEY
b attie. A €50 g5t 55D €50 54D
| temperature {TC)
Dursticn' of g'_:r' WilE - & - =
application (t.) i = = e 2 +
| OBSERVATIONS
Doraticn Ifrom Deginning
| of glom-wize tip
| application To ignition HI NI i HI 1.6
| of specimen ar layer (Ti)
| 13k

| Durazicn fron beginning
of glow-wi Tip

ation ©o whem I MA S - I2.E6
=3 exringuish [T,

| Maximam height of Ilanes
| after i iml la (co U LA nx KR 150

| earest S mm) (mm)
HR KA HA KL SBO
Degree of Tip pepstration WEPNI WEHI WENI | WENI WPNI
Degres of specimen =um M =T sur =ED
of pinewond
E pramwoas NA ML HA KR H
wimalile Bldoe BI NI wI o YES
sustained glowing
| Iirazion of flamling or
ip removal HL NI HL 5T 2.8
g 3.3) {3)
1ding parta burned
away completsly (not NI NI fij KT i
pernicted)
Igniticn' of wWrappLln
tizau= Lay RL KI nI I R
Form Iscmed: 018-03-1%
Forn Bavised:

Copyzighs & 2018 UL LLC
Onlvy those progucts bearzpg the UL Mark should be conszdared as be:ing covexed by TL.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)

(UL)) solutions Page: 323 of 407

APPENDIX C

Test Report
@ Solutions RATA0TTR107-
IEC_AS SAFETY

Page: B9 of 164

| IEC 62052-31/AS 62052.31 |

xj
=t
n

i

wEFileHusberw Page T -E of 11 Issusd:

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)

UL ) solutions Page: 324 of 407
APPENDIX C
Test Report
@ Solutions R4790778107-
IEC_AS SAFETY

Page: 90 of 164

| IEC 62052-31/AS 6205231
Fage -T- =9 gf 11 Issued:
Bew:
LEGEND CE  Complate Soulpment TA Sulr Assermbdy SE ST Extinguisned

EBED Emited Buring Droplcts  SED Spaaimen Bumned ard Distorted UMD Spociman Matod ond Dichartad
NE Wanuslly Evinguished EC  Separsis Componert =5 Speceman Seonshed
he Mo Soplicabis S0C Specrman Compictaly Consumad WEN Wal Penatrated but no igntan
Ml Mo igrvbon ¥ Flanma Appoored for an inctant PASE  Complant Rooultc

MO Megativa

Dazafhast-2001

COpEright & I0

Oaly sho=e producta bearing the UL Mark should be considered as being covered by UL

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)

UL ) solutions Page: 325 of 407
APPENDIX C
Test Report
@ Solutions RATO0TTB107-
IEC_AS SAFETY
Page: 91 of 164
IEC 62052-31/AS 62052_31
File wFilcHunberws Fage T -I§ of 11 Izeuad:
Bew!

=

TERMINAL BLOCK/COVEER GLOW WIRE IESI (IEC/RS 8.3.2.1) (CONITD):

REIVETS:
Samples Befores Beat and Fire Testinog:

Samples ACter Heat and Flre Testing:

Forn Tasmted: ED1E=-D3+15
orm Revlged:
Copyrighit @ TOLE UL LIC

IEC-$2F52-3] AR TataSheec-200L
Fomm Page LD

Caly thoss pooduces bearing the UL Harlk 5§chnl.|:l_be censidesed as being cowezsd by UL

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0
The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or

Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.




Test Report 4790778107 _IEC (AS)

(UL)) solutions Page: 326 of 407

APPENDIX C

Test Report
@ Solutions RATA0TTE107-
IEC_AS SAFETY

Page: 92 of 164

| IEC 62052-31/ A5 62052.31

e
bt
i

sFilelumbeTs Fage T_ -1l ofE 11 Issued
|

END OF DATASHEET PACKAGE. THIS PAGE INTENTIONALLY LEFT BLAMEK

-AATM-Datathaat—1001

opyrighc B 0

Oaly thom=e producs= bearing the UL Mark should be conszdered ms being cowvered by UL.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)

UL ) solutions Page: 327 of 407
APPENDIX C
Test Report
Solutions RATA0TTB107-

IEC_AS SAFETY
Page: 93 of 164

IEC 62052-31/AS 62052.31

7 Fala H/X Page L of 10
Fumber of pages in Tthis package 14 lreladiagadatronslpeges ¥
iTill in when wsing prirted Copy as Fecord
INFOAMATITON
. HMECOIRDO-I o
Dloz &3-2, EJIR, Bekssi, Kawa Baras, LVESD, Indonesza

AUDIT IHECRHERTICHK:

Edicicn/ it
Bevi=ion 2012
Nata

equipn=nt
tenarzl remquiTamsnts,

and Tast

odiae

24

IQQUiTaTen
[IEC $ID82-3

[X] Test= Condacted
Ly? Chris HBshby

Prizted Hame

TESTE .- TO- BE COHDOCTER:

Chris Rshhy / fackson Danilel

ICH OF DUST AKND
BAIER |IEC/AE 11):

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither

selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)

UL ) solutions Page: 328 of 407
APPENDIX C
Test Report
Solutions R47T907TR107-

IEC_AS SAFETY
Page: 94 of 164

IEC 62052-31/AS 62052.31

stwa hecs

ame parscn,

Special Imzzsusticas —

=chods, one tescs whzll oe

tad wadec : Cenfirmation af thess concitione

e racorced 3t

EISK RMGALISIN PELRTED IO TESIING FIRITK

swing types nf risks kzve bese tdencifisd. Take nessssary sresamsione

21l drclusioe

Eazards

1
1C
1
1

abion

L
L
L
L
[

X 1 Other: 31ipping

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)

UL ) solutions Page: 329 of 407
APPENDIX C
Test Report
Solutions R4T90778107 -
IEC_AS SAFETY

Page: 95 of 164

IEC 62052-31/A5 62052.31

Flle WN/R Fage F of 1D
copplebed by Btafl Conduching tbhe Tesbdoe |
PR §jeron AL f3%0D L 3ITD

Cempimp Hame: U5 LLC

dcz=s: L2 Labocawssy Doive
FE==arsh TTLaRglLE TITE o ZTTe2

Tnited Joacsa

TEST EQUITHMENT DMPOPMATION

[X] UL Test equipment iafommstion i= Tecorded on Mecer Oae

L1
Inobruncn Tikle oc Laz% Cal. Henb Cal.
Ivpe Conoitioniag Function/Bange Dace Dase
+ = I£ Teob: Hunber 2= mosd; the T=ot Hushers muah be ideobificd on the dass shect
pages oz on bhe Dabas Bhocs Eackags cowsz page.

The following zdditional information 13 required when Wsing clIenc’s of rented

STIIPMent. of when 3 UL I0 Mumber fOI an insciumens mambes 1s mot used. The Inst
ID Ho. belowr carrssponds =o the Inee. I0 Ha. showe
| Imae. ID
Fo. Habs/Hodel /S=r2al Fuxber Losct Ho.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)

UL ) solutions Page: 330 of 407

APPENDIX C

Test Report
Solutions R4Ta077B107-
IEC_AS SAFETY

Page: 96 of 164

IEC 62052-31/AS5 62052.31

File  H/R Fags 4 of 10
TEET SAMPLE IDENT IEEZCATION:
The table below is providsd ta provide correlasion of sample BUNSSrs Lo specific
prodact related infcrmation. Esf=r ©o this table whes 3 cest idencifiess 2 tesc
sarole by “Sample M=oY salp
[E3]
Tesz | Bamsls
T Yo

Operacing caoge
Enhient Tem

& Mumber i= used: the Test Husber oI Nuzbers
n the Dats Shes

4 om &She data shest pages

[ 1 Z=mpling Frocefure —

ahouald

y bhc

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0
The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or

Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.




Test Report 4790778107 _IEC (AS)

UL)) Solutions Page: 331 of 407
APPENDIX C
Test Report
Solutions RATO0TT8107-

IEC_AS SAFETY
Page: 97 of 164

IEC 62052-31/A5 62052.31

¥

rojsot
LE30R

ot Wil 4750778107 Fzla H/A Daga E of 1D
EATORT DATA PACHASE

FROTECTION RGAINET DENETRATICH OF DUST RND WRTER (IEC/FAS 11) -

Samole # a0iteTE-l Tactad byr: sss Faze I Test data: s== Jaze I
Ambiems Ambient Humidity, % Rmmisnt Fraseurs,
Iergerature, “C kFa

METIROD (FPud—and IPnd4| —— FROTECIICHN AGRINET PEMETRATICH OF WRIER

Ihe test is made using cie of
and in Cigure S in accordance
® Conditions when n=ing the
suhiey T

e 30

i

L s Y

TP i e kv e

NOTE  Tha teags of buiet i ahawn on b sssel chiactetels Naseral 5 mes 142 F 8

Figure 4 - Test Sevice 1o werify profestion Bgaint cprRying NG Spiacming waber;
wroand charseterisile numerais 3 and + (essillatng tabel

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



U|_ Solutions

Test Report 4790778107 _IEC (AS)
Page: 332 of 407

APPENDIX C

Solutions

Test Report
R4T90TT8107-
IEC_AS SAFETY

Page: 98 of 164

IEC 620562-31/A% 62052.31

AmbisnT

& bafils and tha =

K1

lation (2
IT noc spe
for the enc

§7B07Ta107

\RTE PRCERSE

ed a5 5D
is ceused to o=

s= in the rels=vant pco
the enclosurs Tnder Tast Ls perforated &o
ayad from svery di

el in eac

1% I1n The relsvant po
under test L= perf

Fila -MH/R Page & of 10

INET DENETOATICN OF WRIER {CONT* D) -

Tezt data:  izzs Faze I)
& El.Z Emorant Drassurs, 5. X
kFa

h an. angle of
Ior one CoTplets
tha tesc x5 10

directicn.

rated so as o oA d-accing a=

le and Tthe & ¥ dirsccion By cillazing
the tubks to the 1z of Esction.
Zeeond chare. Teat rraaes Waksr fles ruls Durstian Teut
teristie numeral of ket enndtions
L1
i Mo tast wmmarad - -
T.H E |: .g'\. el 11 piwn P -}
Enclosurs on turiiable
] nap Las Lk 73 W 1437
Figure 3 I lur ezl
Enclipzure i 4 fised poatone posiicn of th
of 15 il
1 Qsedi £.07 Limin = 5 % 10 mm {1258 a)
(B e
Sgway £ 1 ilding by
deELence DR G Dol
Whnn£w 1 mmine Eh-S 1.0
i fe@st 5 Fur
SEHap T b ITITE Tl
4 K for murearsh 3 By for wumseal 1 1424
Spiey L1837 Pom weiical

UL International-Singapore Pte Ltd
Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples

tested.




Test Report 4790778107 _IEC (AS)

UL ) solutions Page: 333 of 407
APPENDIX C
Test Report
Solutions R4790778107-

IEC_AS SAFETY
Page: 99 of 164

IEC 62052-31/A5 62052.31
File M/R Page T of 10
METHOD (IPx3 and IPfxs) — PROTICTIION RCAINSE PINETRATION OF WATER ORT T =
Sampla T foLaETe-L. Tasted by: {22 Fags I Tast dasa:  (s8& Fags o
JmbiantT Axkiont Homidity, & AmbianT Pressurs,

Lr la

Tabie 9 - Total water flow rate gy un der IPX3 and IPX4 test conditions -
Mean fow rate pei hala q-ﬂ = 007 vmin

Tube radius Dsgree IFXD Degras IPKS
R Humib=r af Twial water Maw Kumber ol Total water Mow
opan halep Gy apen helas Ty
S w1 famin nh min
200 L 6,55 2 0,84
+OE 1E i 5 1D
B 15 ] i 3.8
boe 33 i | o g
19%¢ 1 48 62 4.3
1 244 Al i8] [ B2
1 a6 A N Hi .1
1 a7 L o 7.0
Dapanding.on tha sciial amrasgonant of T Bole contros af the spacilied Sumnce, tho number of spee
hales A may be moicesed by 1

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)

UL ) solutions Page: 334 of 407
APPENDIX C
Test Report
Solutions RA700778107-

IEC_AS SAFETY
Page: 100 of 164

IEC 62052-31/A5 62052.31

Flle N/& Page. B 0L LD

IFxd .and IEx4) —— PROTECTION AGRINST FENEIBATICH OF WRTER (CONI'D):
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Temparztuse, O KPa
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[
I
m

H/E pEge 1 of 35

DATA PACKAGE INFORMATION SHEET

Applicant PT. MECOINDO-lron
Informaton| "SE S AGUTESS. by e 2 E P, Bekas, Jawa Barat, 17550, Ingonesta

IEC AXI52-31:7015, Slactricity melering equiprent {4C) — Genaral
requirements, tests and test conditions — Part 31: Product safely requirements
Standards: and tests, EDAD
Ad B2052 312017, Electricity mefesing equipment {AC) — Ceneral reguiremients,
Procuuct tests and test conditions — Part 31° Product safety requiramants and tests.

Infarmnation) e .- AAEM
Procuct.  Smart Electricity Meter

hModesls Gen™a Riva

Tests Conducted | Chns Ashby / Jackson Daned
By

** Whaen all leste are conducted by one person, the printed rame and signature can be
inserted hers instead of on each page containing data

Test
LoGalian | oy hnrized Sign
Informalion| signatory or TCP | Print

Faviawear: Dale

UL WTDP £ WT
Witness:
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File H/R Fage Z of 3%

LIST OF TESTS

Tost Name Page
1] IMPULSE YOLTAGE TEST Without Supgly Vokage (IEC 61033k - . A
2) BURGE TEST WITH SUPFLY VOLTAGE [IEC/AS 6.10.3.4) . ememetemeemsems e smemsamesames T2
3] IMPULSE YOLTAGE TEST WITH SPDS NOT PRESENT (IEGIAS 6.10.3.0) .o 1B
4] HUMIDITY CONDITIONING TEST [IEQIAS BI04 2 .ot i i s b oo
4] HUMIDITY CONDITIONING (IECTAS B.A04.28 (COMNT.E oo e miemiciesan s 2

5-21 AC POWER-FREQUENCY VOLTAGE TEST — AFTER HUMIDITY CONDITIOMNING {I._I:-.-AS
6.10.4.3.4) (CONL]Z_. RN

end of test datashoet Dachnma this sheat = mfuntanuma]r-. Hank. .. vttt e e et ens e B
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Eroject Wo. 4790778107 Fil= K/A Page 3 of 35

[EBORATORY DAIR ::1 F

Special Instructions - Unless specified otherwise in the ndividual Methods, the tesis shall be conducted
under the foowing ambient condiions.  Confrmation of thess condtions shall be recorded 3t the time the

test is conductad
Siandand Ambiert Termperstas "C Relative Humidity. % Baromelric Pressume kPa
IEC/AS b2052- +15" C1o+25°C 45% to T5% BE KPa 1o 106 kEPa
M
Tesi site ahiitude... e e e e ... | 126m
Test viltage cormection factor (see Table 24) -4

RISK ANALYSIS RELATED TO TESTING PERFORMANCE:

The following types of iske have beon dentified. Take necessany precautions. TS list is not all

inchisive
[X] Elecinc ghock | [] Radiabon
X} Enargy retated hazards [} Chemical hazaids
X] Fire [ Moise
X| Hoat ralated hazards Vibration
| 0 Mechanical | 0 Diher (Specify__
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File N/A Page 4 of 33

TEST SAMPLE IDENTIFICATION

The table below 1S o provide comelation of sample numbers to specific product redated information. Rster
1o this table when a test identifies a test sample by “Sampls NoU* oniy.

Sample Sample Card | Ciate

Number Number | Receved Marufacturer, Product identMcation and Fatings

Itron, Modal Gen ™5 Fiva rated 230 50Hz 5(1001A, direct-
connected, IP54

See below for Ratings
"\Where a Samcle Number i3 indicated for Muitple Tests, please conduct in

GIASAE-1 | 347635986 | 2005-04-24

Samping Proceoure (T

wsed) ordar shown in les? sequonce balow*
L Py Critical meter iInformation
Basze cument (Al 5 Masimum cument (A) | 100
Rated valtage (V) 30 Rated frequency (Hz) | 50
ACCLIGECY (i35S 1 Frolecive clss Ciass 1
Export/ Impost Hoth Aetive [ reactive Both
Direct connected fes | Transiommer Mo
! connected
Polyprase / single Singie phase Confains dalalogger | Mo
phase
Providas 1ant control Yoo Mator comizins rolay | Mo
51
IngoorOutdoor Indoor | Clock accuracy Mo
tesling?
IP Rating (=1 Clock type Bath

Insulston class of any wound components (CT, -
Transformers, te.)
Meler Pulse Constant (e, 10.8Whimgp) per FormhCurmarnt -
Class
Detalls of any relay-controlied disconnect swiiches provided SCEI100A
{Load or Supply Control Switches), number and how relays
are oparaed

HMumier of measwring elemenis to be tesied 1

Dioes the meter contain 3 battery or super cap? fyes pleace | Both, for clock backup onfy.
stale which one is applicable

WWavelengin specication for al incorporated LED'S -
Sofware/Firmeare revision number wi06c2

Temperature Ranges Specifc Operating Range: -25°C 1o
| +70°C
Storage and Trarsporation: -25°C o
+70°C
| Limit range of operation; -25°C to 5570
Humidity - 35%

T orgue value for enclosura screws, I required for IF testing. A
(Oitherwiss, they will De fand-Sghtened)
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File K/A Bage 5 of:35
For paymeant meters; wilization category, details of keypad haA
TOKEN 2CCOpor a1c
TEST SEQUENCE BEY SAMPLE NUMBER
[Sample . . Tes! -
Niaier Sampio Card Numie Murniaer| TE5t DEsETRtoN
1 34TE95955 i IMPULSE YVOLTAGE TEST Wihout Supply
Voltage (IEC 6.10.3.3);
1 34TH05035 2 SURGE TEST WITH SUPPLY YOLTAGE
([EC/AS61034) -
1 34 ToHEEE0 8 DIELECTRIC TESTS (IECIAS 610 4]
1 MTEI5980 4 |HUMIDITY CONDITIONING TEST (IEC/AS
- 5.10.4.2):
1 JMTEI5935 g |MPULSEVOLTAGE TEST —Afler humidity
condimoning {IECIAS 6.10.4.2.3):
1 IATHIHIG AC POWER-FREQUENCY YOLTAGE TEST —
5-2 |AFTER HUMIDITY CONIHTIOMING (|[ECIAS
6.10.4 3 4)
1 347505925 4 [MPULSE VOLTAGE TEST WITH SPDS NOT
= PRESENT {IEC/AS 6.10 3 5}

*Mote: Test number indicates the fest sequences to be conducted
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it
=
T
w
=]
i
i
i
=y
i
iy

TEST LOCATION: (To be compietad by Staff Conducling the Teskndg)
DX 1UL or Affiliate Hwer Heter R HESR HPPP
AT FME HsME
Company Name: UL LLC
Address: 12 Labaoratory Dnve
Fesearch Triangle Park, NC 27709
Lriled Siaies

TEST EQLIFMENT IWFORMATION

[¥ ] UL test equipment information is recordad on Metar Use.

Inst 10 Instrumesnt Tes! Numier + Tesi Tite | Funciion® Last Cal PMext Cal
Mo, Type or Condtioning ange Date Date

+ - If Test Number & used, the Test Number must be idendified an the datz sheet pages or on the Data
Shagt Fam:,aie Lover page

Me. MakeiModeliSenal MumberfAsset Ne.
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File BMN/A Bage 7 of 35
Sample 7 6015888-1 Testad by Chrig Ashiy [ Jackson  Testdate: 2023-08-02
Cranisl
Ambient Temperalueg, "C 245 Ambient Humidity, % 495 Anient Pressure, kPa w7

1) MPULSE VOLTAGE TEST WITHOUT SUPPLY VOLTAGE {IEC 6.10.23]C

METHCD

The standard impulse shall e 3 full impulse having a virtual front Bme of 1,2 s and a time fo hall-value
of 50 ps. It is cescnbedas a 1,2 [ 50 impuise.

The following dfferences are accepied bebween specified values for the standsnd impulse and those
actually recorted:

s peak value = 3%
« front bme + 30 %
+ Ume W hali-value £ 20 %.

Whero nigh capacitve lpading doos not aliow the mnpulss waveshape 10 ba obtained within the cpecified
tolerances, i may be necesaary ta perform a d o voltage test as an altemaive (322 510 2 E)

Unless otherwise specified, the conventiona cufpul impedance of the generator shall be 500 0 = 10 %

[X | Per deviation as specified in AS 62052-37 e cofverfional ouipi impadsice of the
generafor shal instead be 400 = 10%.

Linkess stated otherwise, the test voltage shall be as specified in Table 7 for basic insulation,
[X ] Per deviation as speciied in AS 62052-31: t=at voltage shall be 10V,

Uniess otherwise specified, the mpuise voltage is applied for ten fimes with one polarity and then
repaated with the othor polanty. Tha minkum time betweon the Impulses shall bo 3 5.

The wawashape of each impuise shall e rocorded.

It is permissible for an impuise volkage waveform applied across test points connected fo surge
suppression devices, inductive davices or potenfial dividers. o be attenuated or distorted if this is not dus
to electncal breakdown.

The waveform applied o st points not connected to such devicss, will not be notceably diatorted or
atienuated unless the insuiation does nol withstand e impulse voliage test
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Project HMo. 4750778107 File H/R Page & of 3%
LABORATORY [CATA PRCHAGE

1) MPULSE VOLTAGE TEST WITHOUT SUPPLY VOLTAGE [IEC 6.10.3.3) (CONT.)

Sampie ®: 60158891 Tested my: Chns Ashby f Jackson  Test date: 2023-08-08
Canel
Arnbiznt Temperaiureg, "C 24.5 Ambisnt Humidity, % 495 Amibiant Pressure, kKPa o7

The impulses shall be applied o
[¥] voitzoe circuilisy

(4] When the voltage and the current ciiculis of a measunng element are connactad togethsr In
nommal use for exameole direct connected meters) the tast shall be made on the whole measunng
elermant. The impulse voltage shall be applied bebwesn his commcn point and sarth, with the ofhes
terminal of tha valtage circuit connected 1o the earth and the other end of the curment circust left open. IF
thare i€ a supply conteol Switch precent, then i ehal be cloced. AR other terminale ¢hall be connacted to
earth. When the meler has several measuring elements the impulse voltage shall be applisd to each
maasuling element one by one.

RESLLTSE
Location Warking Tesi voltage Test Resuls / Commenis
voliage, r.mslpealkl | duration |
W dc
Betwesn all HLY ferminals and earth 230 12KV (pebk)(™) | 10= (+) Pass. Sample Clamped
10 (=)

{*] - valtzoe adusted per test site alfitude  See page 3.
[ 2] Mo disrupive discharges {(sparkoves, flashover, punclure ) ocoumed during the tesl

[ 1 Disruptive discharge (sparkover, Nashover, punclure) eccumed during the tost.
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1} IMPULSE YOLTAGE TEST WITHOUT SUPPLY VOLTAGE (IEC 6.10.3.3]. (CONT.)
1PN

[ Test Poedive Peegaiive
Referance L

Shatd

[ snmz

rn agh v il AT b W PR R Fha
. M bl .

-
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Shotd
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File H/f& Page 12'0E 35

2) SURGE TEST WITH SUPPLY YOLTAGE (IEC/AS 6103 4) -

Sample #: 6015829-1 Tested by Chris Ashbw | Jackson  Test date: 2023-00-14
Crani=

Ambient Temperature, *C 233 Ambient Humidity, % 520 Ambient Pressure. kPa 95,95

CRITERIA

The ganerator is infanded 1o generate a swrge having:
* @ open-circedt volfage fromt fime of 1,2 us,
* @i Cpe-CIrcT Volfage duraion of 50 us;
« g shovf-circust corrent frond ime of § s, and
« & shovf-circusl cument Bme duration of 20 ps

For convemnence, the ralio of peak open-ciowi output voltage fo peak shor-cirewit current of a
comDNaton Wave gengrator may be consioersd the afactive output impadance.

The waveform of the voitage and cumrent is a function of the EUT input impedance. This impedance may
change dunng SUrges 1o squipment e efiter 10 propel’ 0Deralion of the inslaled profection cevices, or to
fiash over ar companent breakdow ¥ fhe profection devices are absent or inoperafive. Therefome, fie
1,200 ps voltage and the 520 Us cuimert waves hava [0 be avaiiabis from the Same genarator ouput as
required by e lnad

Charackeristics and pedformance of the generafor

« Cper-circut voltage:
— Frovid time: 1,2 us + 30%;
— Time fo haif valve: 50 pe = 20 %.
— Paak voltage tkeranca 2 10 %

= Short-circuit curmant:
— Frovit tme; 8 s = 20 %;
— Time fg half vaive 2015 = 20 %,
— Poak ciiment iteramnce; £ 10 %.

The test voitage may be appiied with — Lsing sutable couplngAdecouning nehtorks — or withou! mamns as
speciited in the relevant ciauses (610 5.4 and €.1006.5),

The test levals, e polarity and tha position of e surges refative fo he mais voliags, he number and
the repeliticn rate of the surges shall be as speclied it the relevant clauses.

Pass /il crtaria: a5 apecifed in the refevart clawses
METHOD

The surge test spacifed in §.10.2 4 shall be applied as folows:
= this test shal be camed out with a supply 3ide overcurment protection present in each phase to
profect the cougling network. The charachernistics of the protection shall be agresd hetwesn the
marmufacturer and the purchaser and shall be included in the test report,
« the surges shall be applied (o the same points as spacified in 6.10.3.3,
= the test voltage shall be as specified in Table 7 for basic insulaton;
« B posifive and 5 negative surges ehall be applied,
» the surgas shall be superimposad on the peak of the sine wave
« [he waveshzpe shall be recorded.
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Fils K/A Tags 1 £ 35
2) SURGE TEST WITH SUPPLY YOLTAGE (IEC/AS 6.10.3.4) (CONT.)
Sampe # 60158891 Tested by Chyis Ashby | Jackson  Test date 2023-08-14
Dranie
Amhient Temperature, *C 233 Ambient Humidity, % 520 Ambient Pressure, kPa 95994

METHOD (CONT.X

The requirements of the test are satished if o disruptive discharge {spark over, flashover or puneture)
occurs on e tesl objec! and no SPD @ilure occurs

I e gurge wollage is st clampead, then the manufaciuner and the tesl house snall agres T furher tests

are required
Temperature Hurmadity Pressure
°C) {*%RH) [kPa)
Resiquiired 15-125 45-T5 | 88-106
ActuEl 233 520 0o.og
RESULTS:
Mains Application —— . |
tand Lead Test Level Angle (*) Polasity Result
a0 + Pass
Lt ADT and a - Fass
GND 270 + FPass
[ - | Pass

ADT — All oher Terminak
GND — Ground {including the enclosure, which is wrapped in foil)
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FHASE L1, 90 Dogrie
TestE 4a | Poatree Negsive

Fefererea  Vollage | Violtage

Cusment el

S — 1 B =y

S T e T I TY 1) [ TRp— —

Test Reference

Tl Referancs

'.3..”..
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TestF.1a | Poseve | Mogative
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-

Tesl Relemnce
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LREOEATTRY DAIR FACEHAGE

3y IMPULSE VOLTAGE TEST WITH SPDS NOT PRESENT (IEC/AS 610.3.5)

Sample #: G0158291 Tested by Chris Ashbyi Jackson  Test date: 2023-08-25
Daniel

Amient Temparatura, “C 237 Ambent Bumidty, % 485 Ambent Pressure. kPa 0502

METHOD

Iy the case whare suge profective devices (SPDS) are used nsids a meier [o reducs e overvoiiags
fevieis befow the rafed impulse vollage values speciied in Table 7. the impuwise vollage test shall be also
porformed on & specially prepared sample with P05 removed

The test shall be pemormed as speched in 6 10,3 3, Dot the valve oF the iImpLlss el wollage 5hall be ang
atep lower, as apecifed in 6.7.6.

NOTE The purpose of this fest is o venfy that clearances meel the requirements for reduced impuise
voliages.

The pass/faf cnteria of & 10.2 3 apply.
From 6. 10.3.3 the impolse vollage fest specifed in 6. 10.2.3 ahall be appfied.
[X] to voltage circut{s):

[X] When the voltage and the current circuits of a measuring element are cormecied fogetherin
nomal wea (for exampie direct connactbd matars) e 1es1 shalk e made on the Whie measunng
element. The impulse voltage shall be applied bebween fhis common pont and earth, with the ather
Erminal of the woltage circult connected to the earth snd te other end of the cumant circult left ooen. i1
there is @ supply confrol swiich present, then it shall be dosed. All other t=rminals shall be connecied to
garn. Wnen tne mater Nas several measuring lemers the Impulse Yoitage shail be appied 10 each
measuring eEmeani cne by one

The test voltage shall be ag specified in Table 7 for basic nsulation, however, comecton factors per Table
24 apply basaed on altbude of test sz pealion. The test voltage snall be applied 1o the mode(s) that was
prosected by the SPD.

I%] Remove MCVs from sample price 1o testing
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3} MPLILSE VOLTAGE TEST WITH SPDS NOT FRESENT [JEC/AS 6.10.3.5) {CONT.)

Sampie #: E015889-1 Tested by: Chris Ashiy/ Jackson  Test date: 2023-08-25
Caniai
Ambient Temperature, *C 237 Ambient Humidity, % 488 Arbient Pressure, kPa 9598
RESULTS:
Location Working Tesl voltage Tast Resuls i Commenis
voitage rmslpeakd | duration
AL i
‘Voltage terminal to all other 230 3000 [peck) 10x (+) |Pass
ierminads and grourd 10% ()

[ X1 No-disruptive discharge (sparkover, flashover, punciure) occurred during the tesi.

[ 1 Dsmptve discharge (sparkover, flashover, punciurs) occumed duning the test

ZP0 o be removed (recommended by cusiomer )
MOV
MONZ
RE8
sl ]
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Y IMPULSE YOLTAGE TEST WITH EPDS NOT PRESENT (IECHAS 6.10.3.5x {CONT.X:

12w

TesF.1a | Posfive Megative
Reference | s T FRTE

Shotl

Shot2
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5) HELECTRIC TESTS (IEC/AS 6.10 4%
Sample #: G015885-1 Tested by Chris Ashby [ Jackson  Test date: 2023-08-25
Diarnied
Amivient Temperature, “C - Ambient Bumidity, % - Ambient Pressurs, kKPa

[*] Humidity Precondiioning: The equipment, Ln-energized shall be subjected 1o humidty
preconditioning before performing the disechic fests.

Humidity Precondiioning shall be camied oat for 48 hrs as specified in IEC BD0G8-2-78, in an air-

tirculabing humidity. chamber containing air with a humidity of (93 £3) % BH. The temperature of the
air in the chamber & maEntained al (40 £ 2) C

Before applying humidity, the ecuipment shall be browght to lemperature of 40°C £ 2°C., nommally by
kesping it at this temperature for at lzast 4 hr before the humidity preconditicning.

After the 43 hr perod, the equipment was removed and allowed a recovery penod of 2 hr with the
Tollowing arvironmental conditions, with covers removed

Ambient Tempearaiwe °C Refative Humidity, % Barometric Pressure, kFa
15-23 45-73 B6- 106

Within 1 hr after completing the recovery period. the equipment was subjected o the dieleciric tests.
METHOD

A jest potential as noted in the following table was applied betwesn the locations listed below. The
toliowing test proceduras were appliod, with Impuise Testing diectly proceding the AC Voltage Test.

[X] Impulsa Test:

The Impulse Test was conducted for ten (10) impulses of =ach polanty with an iflernal of at keast 3 s
between impulses. The impulse voltage test was carmied out with & 1.2/50 ps waveform (see Figure 1 of
tEf" g1 13[.‘-1} TI19 wave shape DfearJ'l r||:|u!55 Eh:II !Je Dhsenred an-:i n!u:lrded [_]-'u.bthnn_t-nﬂf;mg

[X] AC Vo Test:
Diglectric Testing shall be carried out on compiete equipment, unless specified otherwise. All covers shall
b i place, with tarminal scrows bong serowed cown to touch the conductons of the maximum size fat
can be accommodated by the termnals

[¥] Accessite insulating parts of ENCLOSURE were covered with metal foil everywhers excepd
around terminals. The distance from foif so teminal was nol more than 20 mm.

To create a continwous cincuit for the voltage fesis, ferminals and open confacis of switches shall be
bndgad where necasean). Semicondlctor devices and other vainaraliio components within a ¢rcuit may
be disconrected andor their terminals bridoed to avoid damage.
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5) DIELECTRIC TESTS (IEC/AS 8. 104} (CONT.)

Sampla

e

Ambient Temperature, "0

BOI5E8E-1

Tested by

Ambiznt Hurmidity, %

Chris Ashby [ Jackson
Danigl

Test data: 2023-03-25

Ambient Pressue, kPa -

For the purpose of these 1eats, the term "earn” has the folowing meaning:

placedonadat conducting sudace:

b} when the meter case or ondy a par of it is made of insulating materal, the “=arth” is a
conductive foil wrapped aound the meter touching all accessible conductive parts and
connected bo the fat conducting suface on which the meter hase is placed

Cruring tre tests, crculls which are not under test shall be connecksd gether and 1o the earth

- 128 ™
1:2
AC Trpalae z
Woloage Tent Voltoge
Teat (Remalzs [ Teat
voltage, | Comaents |Resunlta
Vrma !
| Comme N
Madina Terminals connected together to 230 200 3000 Basa Eass
Enelcaure / E iClanped
Supplementary information: HA
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4y HUMIDITY CONDITIONING TEST (IEC/AS 6.10.4.2):

Sampie #: B015880-1 Testod by Chre Aghiby / Jackson  Tost date: J023-08-16 -
Cianiel 2023-08-13
Ambient Temperature, °C 23- Ambient Humidity, % S$H93 Ambdent Pressure, kPa 0o 82
40
METHCD

A sample of the proguct was browght to a temperature of 40 + 2°C, and kept at this semperatuns Tor at
least 4 b before the Humidity CondiSoning Test  Humidity condfioning was then carried cut in a humidity
chamber cortaining air with humidity of 53 £ 3 percent refative humidity.  The femperature of the air in the
chamber was mamiamed at 40 £ 2°C. The air in the chambsr was sikmad. The chamier was desioned 50
that condensation would not precipitale on the equipment. The equipmeni remained in the chamber for
43 b, with parts which could be removed without the wse of tool, removed and subjected to fhe humidily
preconditioning together with the main part. Afier the condtioning,

[X] Tre unit was remowed and allowed a recovery penod of 2 h under the following esvironmental
condtions:

1 A temperaiure of 15°C o 25°C

2 A redative humidity of 45% fo 75%

3. An air pressure of 86 KPa to 106 kFa.

4. Mo hoar-ost, dew, percotaling waler, rain, solar fradiabon, ele.
Non-ventiated equipment may have its covers ramoved for thes recovery.

£1r . . ) i
Flunitwas remeved from foe chambear
Rl Was- Kepth-SRambor 1o avold-condaneation-

Within 1 howr after the recovery penod. the unit was then subjected fo a repeat of the Dielecinic Withstand
Test. Parts that have been removed were re-assembied or not, whichever was less favorable.

Any protective impedance in parailsl with the insulation bo be fesied was disconnedted

RESULTS

There [ was [ was no ] indication of dielechic breakdown

[¥] Chamber s=ting(s) wers monitored fo enswre that the sething(s) were stable fhroughout the test tims

frame. Any deviations from the setting(s) are noted below. See graph of chamber conditions shown
bolow.

Clake Test linstrument Cods Time perod of deviation |Geting(s)

l l
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A} HOMIDITY CONDITIONING [IECIAS 6.10.4.2) (CONT X

Sample # BO5BR0-1 Tested by Chris Ashby ! Jackson  Tesl daie 2023-08-16—

Cansel 20230818
Ambiert Temperature, *C 23 - Ambient Humidity, % 2083 Ambient Pressure, kPa 9382
40

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)
(( UL » Solutions Page: 364 of 407

APPENDIX C
Test Report
@ Solutions R4TA07TR107-
IEC_AS SAFETY
Page: 130 of 164
| IEC 62052-31/A5 62052.31
File H/A Page 2B of 35

5-1) IMPULSE YOLTAGE TEST — Afer umidity conditioning (IECIAS 6.104.3.3)

Sample ¥ - o158 Testen by Chns Ashbry f Jackson  Testoate: 2023-08-18
Dianiel

Amiiert Temperatire, "C 230 Ambien! Humidily, % A38 Amblent Prossure kP2 00 A2

METHOD

The standard impulse shall be a full impulse having a virfual fronf me of 1,2 1= and & time o half-vaues
of B0 ps. it is descnbed as a 1,2 /1 50 impulse.

The following differences are accepted between specified vaues for the standard impulse and those
Actually reconed:

 peak vale + 3 %
- front tme £ 30 %
+ tme B0 half-value £ 20 %.

V¥nere high capacitve 10acing does not aliow e Impulse wavesnape w0 be cbiainad within the spechied
mlerances, il may be necessary to perform a d o voitage test as an allernative (se= 8.10.2.6)

Unkess othenwise specified the conventonzl output impedance of the genemalor shall be 500 0+ 10 %

The test woltage shall be applied bebwssn:

[X] A1 tha HLV terminals connected logeter and eartn. The test voltage shall e 22 spe
taken from the colims ET pd eumelarn pmbae s b Einn® for popdope o sk oF e

cled in Takile 7,
ard g colunmn “Reinforced insutation” for metanng souiprmsent of prolectve ciase 1

[X] Eachindepandant (group of) HLY circuiys). The lest voliage shall be as specified in Tavle 7, taken
from the column "Basic and supplementary insulstion”

Comecton factors per Table 24 apply based on aftitude of test site location

Unkess pinerwice specified e inpuke voliage is appiisd for ten fimas with ome paariy and then
repeated wih the other polanty. The minimum tme between the impulses shallba 3 5.

The waveshape of each impulse shall be recorded.

it is permissible for an impulse volage waveform appled across test points cornected to surge
suppression devices, inductve devices or potential diders to bo attonuated or digtorted If thig s not due
to elecincal breakdown.

The waveform applied to fest points not connected to such devices, will not be noticeably distorted or
attenuated wnless the Insulzton doss not withstand the Impulss voitage tast.
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[ARCBATORY DATA FACEAGE

5-1) IMPULSE VOLTAGE TEST — AFTER HUMIDITY CONDITIONING (IECIAS 5104 3.30% 10231

(CONT.)
Sample # - 60158801 Tested by Chns Ashby / Jackson  Test date: 2023-08-18
Clamigl

Amixent Temperature, “C 230 Ambeent Humidity, % 538 Amteent Pressure, kFa b9.682
RESULTS
Test Voliage r.m.s/peakide; | 7200{Test F.23)

Wiorking voltage, v: | 230{L-N}
Paolarily | lmpuise | Tesi MiA MiA
Mo F2a

Positive 1 N

Fosilive i M

Postve 3 N

Pasitive 4 N

Positiva 5 N

Positve 5 N

Pasitiva T N

POty 8 M

Pasitive 9 N

Positiva 10 M

I

hegative 1 N

Megatie 2 N
| Megative 3 ul

Megative | 4 M

Megative 5 N

Megative B N

Megative T N
|MNegative | 8 N
| Megative 9 N

Megative| 10 M

KEY.

N — No dismiptive discharge'flashover  F— Disruptive dischargefiashover X —HNok Applicable
Tect Arrangements:

F.23 Between all HLY terminale and earth

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)

(UL)) solutions Page: 366 of 407

APPENDIX C
Test Report
@ Solutions R4ATO0TT8107-
IEC_AS SAFETY
Page: 132 of 164
| IEC 62052-31/AS5 62052.31
FLila KRrk FagJs 30 :0Z F%

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)
( UL' Solutions Page: 367 of 407

APPENDIX C
Test Report
@ Solutions RATIOT7TB107-
IEC_AS SAFETY
Page: 133 of 164
| IEC 62052-31/A5 6205231
Fila N/ Page 31 of 35

Shota

Shotd

Shots

T e i v i W

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither

selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)

(UL)) solutions Page: 368 of 407

APPENDIX C
Test Report
@ Solutions RATO0T78107-
IEC_AS SAFETY
Page: 134 of 164
| IEC 62052-31/A5 62052.31

Shot 7

shot 8

Shot 10

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)
(u » Solutions Page: 369 of 407

APPENDIX C

Test Report
@ Solutions R4T790T7B107-
IEC_AS SAFETY

Page: 135 of 164

| IEC 62052-31/A5 62052.31

Froject NHo., 4720778107 File H/R
LABOBATORY DRTA PACKRAGE

28]
o
L=
i
£
(4]
[
(a1}
£
o

5-2) AC POWER-FREQUENCY VOLTAGE TEST — AFTER HUMIDITY CONDITIONING (IEC/AS

610434

Sample & 50158887 Tostad Chns Ashby /) Jackson  Test date: 20230818
Caniel

Ambiont Tormperalures, "C 230 Ambient Hurmidity, % 538 Ambiant Proccure, KPa 03382

METHOD

The afiemaling test voltaoe as appied to the tes! object, shall have a freguency in the rangs 45 Hz o 65
Hz, ncamally refemmed o a3 power-raquency tesi voltage.

The voltage shape shall approximate to a sinusosd with both haéf-cycles closely slde

The test voltage shal be as specifiad in the relevant clauses. A tolerance of £ 3 % 15 acceptable between
the epecified and the maacured test vollage values when connecied o the EUT.

Far test voltages exceeding 3 000 W, It 15 surfcien: that ihe rated power of the Teet ecquipment & equa o
or greater than G00WA

The tripping current of the generator shall be adjusted to a iripping current of 10 mA or for lesi voliages
above 6 000 V o the highest possible value.

The voltage shall be appiied to fhe test object atarting a2f a value sufficient'y low to prevent any effect of
ovenvoltages due to switching ransients. | shall be raised sufficiently siowly 25 o permit accurate reading
of the measuring instrument but not 2o slowly as o cause unnecessary prolongation of the streasing of
the test object near to the test voikage.

Thesa requiremants e in generd, mel i the rate of the rise is about 5 % of Te estimated final toct
voliage per second, when ihe applied voltage is above 75% of this valtage. It shall be maintained for the
spachied tme ([ X ] 1 min jJ-stAsf) ana then rapidly decrased, DLE nes suddanty inermipted, as this may
penerate switching fransients which could cause damage or ematic resuls

Conductive foil was wrapped around the enclosure except near termmnals
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5-2) AC POWER-FREQUENCY VOLTAGE TEST — AFTER HUMIDITY CCNDITIONMNG (IECTAS
5.10.4.3.4) (CONT ¥

RESULTS
Location Workng Test voliage Test FReaulis ! Comments
voltage rmsdpeakt | duraton
hd 25 |
Betwasn all HLY terminals and sarth | 230 (LN} 3000 1 min | Pass

[X] Mo Nashover of clearances of reakdown of sodd inswalion occurmad during the tesi.

[ 1Fiashovar of Clearances or breakdown of solld inswation occurted dunng the test.
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File N/ Page & of 2l
LORE TERM OVERVOLTAGE WITHSIARD Test (IEC/AS &6.10_3_Z):
Larpla # €015876-1 Tasced by: Chric ks Jackeon Test date: 033-DE-22
inbient Tempe=rasure, “C 23.2 habisns Hupidity, &% Bo_E Fmbi=nt Pressurs, EFa 1003.3
NETHOL

and load control hall witherand che maximum

» I.0"0n applied a

HOTE TUn 13 th2 nominal violtage bec

* for 3ingle- wiltege shall

* when the currant circult (of a direct connecrted MeTEr) contains
aupply control cches; tl theae =witches ah n the open
pogition and the load side cerminal =cted 8o that the

maximun test voltage sppearca across the cpen surply concrol awizch;

for tarif nd

ifs d Ioed control cguipment; Che maximoam withatand vwoltage
Enall bB= applisd bstwesn the line 2nd nsucral TSrminals,

ITne TesC Ccircuit diagrem is shown in Znnex [

( dasori

i

hall be spplied for

the EUT may bs damaged, but no hazardous live parts shall bs
shall occue, orif i1t oecuors, it antained im the
thon one Scat run is cequized; 2ll of them have to be
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Eroject Mo, 472077BLlET File W/k Fage: 7 of 21
LEBIRATORY DRATR PACK
L. LONG TERM OVERVOLIAGE WITHSTAND TEST (IEC/AS 6.10,3.Z): (CONT'D)g
Eample £ : EJ1EET=-1 Tesced by: Lzhby,/ Jackson Tessz date: Z02a-48

Daniel

g b 55 B Ambienc Fres=uze, kPa 1I0.3
EESULTS
Looation Homingl | Test woltage T=st Besults / Comments
roltege | ComsstPeaky |duzation
O, 1V &C} Trrdir
Line and neutral spmergized 230 437 Faaa
HOTE - U, is the nomainal voltage betwesn & lipe and The neuctral.

parts were expossd, and no fire scenrrsd in the EOT

teat Tuna.

Wwere expogssd, which [ were ] [ were not ] contained

[ ] Fire occurred zn the EUT, which | was | [ was not ] contaimad within the
EOT
Annsax D
(normative)

Test cireuit diagram for the test af long tarm o

FIﬂl.Iﬂ: 01 zhowe tha et circuit -'.|IH.E|I'HI'I'I. for tha Inng 1a
specified in 6 10.3_2 in the case of testing a three-phase four w

Figure D 2 shows the voltagas that appear at the terminalks of t

Sy
o | I

20 52-Sl-AREN-Datdafhest-2001
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Proiect Mo. 4750773107 File H/Z Page 8 of 21
LABORATORY DATA BRCKASE

2] AC POWER-FREQUENCY VOLTAGE TEST — AFTER RESISTANCE TO HEAT FOR NONMETALLIC
ENCLOSURE TEST {IECIAS 6.10.4.3.4)

Sample#:  G0E58T51 Teated by: Chris Ashlbyl Jackson  Test date; 2022-08-24
Diarde

Ambient Temperature, “C - Ambient Humidity, % -+ Amibient Pressure, kPa

METHOD

The afternating teat voltage, as applied 1o the test object, shall have a frequency in the range 45 Hz to 65
Hz, normally referrad 1o as power-Feguenty tes! vollage

Tha voilage snape snall ApProximate 10 2 SNUSK WILN DOIN Nai-Cycies closaly aime.

The test voltage shall be as spacified inthe relavant clausas. A tolerante of £ 3 % 5 actaplabie batween
tre specified and the measured test voltage values when connected to the ELIT

For i2st vollages srceeding 3 000V, i is sulficient thal e raled power of e 2eleguipment is equal (o
or greater than 600 VA

The tripping curment of the generator shall be adiusted to 3 tripping current of 10 mA or for test voitsges
above 6 D00 Y to the mgnest possinie valug.

The voliage shall be applied to the test object starting at a value sufficiently low bo prevent any effect of
overvoltages due Lo swilching transients. it shall be raised sufliclently siowly as to permit accurate reading
of the measuring instrument but not so slowly as to cause unrecessary prolongafion of the stressing of
1tre toct object near to he test voltaga.

These requirements are, i general, met if the rate of the ise = shout 5 % of the estimated final test
vollage per second, when the applied voltage is above T5% of this voltage 1t shall be maintaned for he
specified fime ([ X ] 1 min {J-ether) and then rapidly decreased. but not suddenly interrupted, as this may
oenarate switching ransients which could case damage or ermalic resuls

Conductive foll was wrapped Jround the enclosurs exoapl near terminats.
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Erogect Ho. File H/A Bage L0 of 21
LABORATORY
2-1) AC POWCE-FRECTENCY VOLTARGE TEST - AFTEE BE3ISTERCE TO HEAT EU0R
FOWMETRLIIC ERCLOSURE TEST ([IEC/AS €.10.4
RESULTS

Location Working Tes! wollage Tesl Rasls F Comments

voltags rms#peski | duration
W o.c.

Egtwean all HLY terminals and earth | 230 (L-N) | 3000 1 min Pass

[% ] Mo fiashover of clearances or breakdown of solid inswation occumad dunng the tast

[ 1Fashover of-cloarances or breakdown of ol Insulation occumad dumng th tost.

IEC-52052—-31-AREH-DataShees~200L 2018-03-135
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Fags 11 of

i. SERING HAMMER TEST (IEC/RS B.2.2

Sample § - €01lEETE-1 T

2023-02-24

Ambiens Temperacure O -  Embient Eumidity, § - Ixbient Pre=sure, XFa
METHOD
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ing windows)

12 J. The

AL T repeat
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Proijeet Ho. 4TRGTT

LABCRATORY DRTA FPA

4-1) AC FOWER-FREQUENCY VOLTAGE TEST — AFTER 3pring Hammer (IEC/AS 6.10.4.3 41

Samps ¥ B015875-1 Tesied by Chree Ashoy fJackson  Test date: 2023-08-24
Draniel

Amilent Tompeoratura, *C - Amblent Humidiy, % : Amblant Pressure, kP2 2

METHOD

The afernatng test voitage, as appied to the test odpect. shall nave a regquency in the range 45 H= o 65
Hz, normally referred o 3= powsr-frequency 1est voltage

The voltage shape shall approvimaie (o a sinusoid wih bolh hall-cycles closaly alke

The t2et voitage shall be 35 specmed Inthe relevant clausss. 8 Dlerance of £ 3 % 1§ scceptania batween
the specified and the measured lesl vollage values when connected to fhe ELT

For fesi woltages exceeding 3 000 V, it is sufficient that the raled power of the lest equipment is equal to
of greates than 600 VA,

The fripping current of the generator shall be adjusted o a tripping current of 10 mA ar for test voitages
above 6 000V to the highest posshle value.

The voltage shall be apphed 10 the 651 objact slaring at a valus sumMcienthy low to prevent anmy eflioct of
owvenvoliages due fo switching ransients. | shal be raised sufficiently slowly as o permit sccurate reading
of the meaguring instrument but not so slowly as to cause unnecessary protongation of the stressing of
the test Diject near 1o the test voltage.

Thesa reguiremeants are, in genaral, mat if the rate of tha nse is about & % of the astimated final test
vollage per second, when the appled vollzge & above TH% of this voltage. It shall be maintamned for the
specified tme ([ X ] 1 mir -ether) ana then rapidly decreased, but not sucdenly intermupted, as tis may
ganerate ewilching transients which could causo damage of amatic resulis.

Conductive foll was wrappad around the enclosurs axcapt near tarminals.

I=21-AASM-TatraShagt-2001 Form Iesued: 2015-03-15

1z Fomm Rewis=d:

& 2015 UL LLG

Cooyrign

taly those products besring tha TL Mark should ks coneidersd as beiag coverad by UL.

UL International-Singapore Pte Ltd

Form-ULID-019151 Issue 1.0

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not authorize the use of UL Listing, Classification or
Recognition Marks or any other reference to UL on or in connection with the product or system. You cannot use this test data or UL's name or marks in
connection with any product, packaging, advertising, promotion or marketing without UL's prior written permission. Please be informed that UL neither
selected the sample nor determined whether the sample was representative of production samples. The test results apply only to the actual samples
tested.



Test Report 4790778107 _IEC (AS)

UL ) solutions Page: 384 of 407
APPENDIX C
Test Report
@ Solutions R4TH07TB107-
IEC_AS SAFETY

Page: 150 of 164

‘ [EC 62052-31/AS 62062.31
Fzl= MN/A Pagse 13 of 2L

4-1) AT POWER-FRECUENCY VOLTAGE TEST — AFTER SPRING HAMMES (IEC/AS
6.10:4.3. 4}
RESULTS

Localicn Working | Testwollage | Test Resulls [ Comments

vokage rmus/peal’ | duration
v ac.

Betweoen all HLY terminals and earh | 23040 | 3000 | imin | Pass

1% ] Mo flasnaver of clearances of reakaown of solid Insulation occummad during the lest

| | Flashowver of clearances or breakdown of solid insulation occcumed dunng the test:

onaldeyed hazardous Iive [ besame 3 [ O34 L becoms ]

S did not show ] cracks which could ceuac & hazard.

ad—] 4 repgeat of the Dielactric
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Files HW/L Pags 14 of 21

Parz 1 |(recwired): Maximun Baced Currentc

The davicé was teated under maximmm conditions of mormal lzad (284.5
dy STACE TEmperalures were chralned. TIf
meter contains a nsutral pass-through, maximon rated cuerent shall sl

o E00 X, S50 He ) uncil s

flowing in this pach.

T

L

The ctesr shall be walntained ancll chermal scabilizacion has been reached.
That ia, when threr successive resdings. taken at intcervals of 10 % of the

previously =lapsed duraciom of

ths test and not less than 10 min intervals,

wicats no change in temgeratire, defined as = I °C between any of the three

BUCCEEEIVE IEEL‘;LEQ’E, with reapect to the smbilent tEmperaturs,

e85 Were measursd oy ‘.:J:;em:\c-};n_c i28 ﬂLd’%ﬂ—G&Eﬂ—;C:—:‘EEHB%E&'—EE— aE

[X] Per doviation g2 specified [0 A5 62052-31: the maximum rated amhisnt

tempesrature shall be min. 5

The squipment was seated builc-in and positicned on che w
and/or ceiling in ohe following manner, &3 specifi=d Dy the manafac

o

flaor,

r
gz

Ils, cormex
i

Mognted cn & wall with the mecer face perpendicular oS the ground. Screws |or

the Like) ars placed through the throee holes pr

edges of the meter

ided (two ar= s==0 near the
the third is the
- DO Che wali,

[1] The te=at apparatus walls
Lo mm thick oo repreasnt

[X] The Test apparatus walla

I0 mm thick Co° repressnt

[¥] Part 2 (opticnal for IEC,

were plywood peioted mat bleck, approximat=ly
walls of a cabinmet.

ware plywocd painted mat black, approzimacsly
walls of a baiiding.

reguired for AS|: Owerload Current

er the =ame
carrent valus; L..,
complecion of 2 hours

128

A

=3l-RET-Tacafhest—I371
Form Bage L4

= specified L0 AS

¥ digcribution neswo

If apecified oy the manuafactursr, the Iemgeraturs Test shall be repsated
;onditions, =xospt the current iocomassd to meximum overIosd

The ceac daracion akall be 2 hours. At

, Che maximnm Cemperatared shall bHa recorded.

EZ052. 31: For direct-connected
nteaded for use st the intsxfscs with ths
K, T Shall be ZI1238
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LAECEATIORY DATA PRCHAGE

3. TEMELSATURE TEST
3. IEEFISATURE TE5T

Bamgp.a ¥ redE T ar-d

£ ¥o. 4TE0301032

(IEC/AS 10.1-1C. 4}

Amsiant Tsmparaturs,
RESTLIE - Fart 1 (Maxirum Rated
L0 IAELE: Temperiturs Maas:
Fzequency (Hz)

HaElmex ~ated .

page 1% af 2
Tass dase: 20d0-0R-23
Apcient Syeszsure, WEs | it
[(35ml), 1L m
VailZids
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[Pars / location = Cemrans s
Tuas
£ s
TA|Tiss of peasuressn:: s -
= (Staled)
| = =
1 Lice Terminal l{Bzar :
g ™ Hickel plated
Eou 3+ X terminal (110
degree] +
comedtian
temperatura
e .. (55 degree-
L35 | 2.5 degreel=
1454
Howwever,
terminal temp
|amift. raramem
15 135,
3 119.1 135
. 35.8 L3%
4 11d.7 L30
= -
7 L35
€ Ton
100
£ 125
= T5.2 Lloo
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L6 of 21
, T Comresnt s
=
160
150
(=14

Ihe corzecied temperatures f=z=F [ did mot ] excesd the limits apecified
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Erocject Mo. 4790301533 File H/A Page. 17 of 21
LABORATORY DATA DPRCHACGE

3. TEMPERATURT TIST  (IEC/AS 10.1-10.4%: [LONT.)

Docking SraTtion Felb.

LacaTion R: Printed wir:ing board
will be whers the bus-bar connects to the

{The hottest pdint on the BOCH

E0E)

IEC-G2082-31-AREH-TataShees-200L
Eomm Fage 17
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FA01634

Eroject Mo 47

LEEQRATORY DRTR ERCERGE

TIMPEEATUBRY TEST (LEL /RS

10.1-10_9): (COHT.)

Table 31 = Surface lamparature limits in normal condition

Pt Limit
W
Cares aunless oFf snoosn & (umnlenhons) cordac )
al  metal, oncoaded or anodized 65
o meta, coated (painl, non-metallic) i
o plasties g8
M glass @ CeaEice [:Ia]
& wmall areas (<2 cm’l that are ol ikely 1o be touched @ noemal use g1
2% Hnobs and hendies (normal use contacl]
a) moeln bh
by plastcs "]
- ‘.:Il“ E pslie _FliAt {14}
a  ron-metolic pans that i nomal use are held anly fer ahort perods (12 - 4 0 m
HOTE 1 ER ".'!-.'» ;nd.l.'fF-hF-l *'- --‘L;I'.lﬁ "‘1 ru'-'\-u;rlrl |I1Ii;rr1.ﬂr*n .1ir:u| I"I; wfluic :-i .1'0 1I.|l.|:;'.|'. -:Ir -:.'.'.\1.'1'.1-'1
HOTE 2 Fer an cxamoie of evaluating test resulls, see 1004

—hREM-Tatathees-200L
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H/R Poge ED OFVEl

Tabla 13 = Tamperatura limits for erminais

Terrmimal mateninl Temperature Bmits
':|: a
Eare copoer 100
Eare brass 105
T prated copper & Lioss 108
Sliwer platad of pickel Mated coposr of Laass 110
Other mataie "

=

The vze in service of connectsd conducters significandy amallss than theas liated in Table 1 could result in
higher terminals and infemal pad lesperaiues and such conduciom abeuld nol be wscd wihout the
manufaciurers consent sncs ngher emperstures could Bad o eguipment @ium.

B Temperdtora imite 10 ha Pated on Serdice cwpenanos o 118 e nul nol I sdrped 5 O

NOTE  Thi taola & Doecd on [EC 6084772007, Tabko 2, by aoding 40 *C 1o e erparaleie s limils
specified in hat 12tk
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Table 33 = Maximum measured total temp eratures
fer internal materials ane components

Materiale and COMPOnenis Tharm acoupls Foge of reglctance
muothed mathod
T s

|  FRubber- o thesmoplaet c-insulated conductons ? 75

2 Copper bus bars and comnecling $Taos 3

3 Insuletion svatems or magnstic cemponants {windirs © q a
Claze ol inzuiation [See |EC 50035) Mormal | AR | woma | ShAe

condtion condtan

rlass & (105) a 135 1nn 145
Class E {120) 105 150 115 160
Class B 1301 1k 155 120 185
Ci3ge F {168 130 {GL1 140 174
Claaa H (1860 155 135 165 155

4 Fhenoile compozition 155

5 OnBers resistor maternal 15

6 Capaciyr ]

T Power elsctronic devices ¥

8 PWBs 2

3 Comporents brideng a leas! bas« prodection ]

i0 Hanenas =

* The Imiation on rubser and ihermoplestc nsuistion and piaralic Compoesiton doEs ot Spply 10 SOMDoUNds
which have been investizated and found to mest the reguiremants far a kigher tem paratere.

L] TV AR Rl H S s e | sl e ml s 1y 1ha Rrgardiae Iml of sUpipe ] mSisrcls O reulaimm
of cormectng WIres o1 Aar componants. & mayreum Lmoerarrs of 140 C 1 recomrenned

*  The maximum {emperstures on imauksbon of magretic components aemumes thermecoude s are apoiss on the
surface of colls, ard e therefors nol woated on hot-spais. FAise of resislance miethod rssus n 3
mezseneren of the sversge femoeratare of tha minding.

4 Inesg IMIT ars eyr=dian from tha Jroup safely etandards (EL aT535-1 and IEC £9648. 116 (=amay ot
poaar trancforman:, powny cupplce, reastor: and cimilar producsc).

*  For a component, the maximum 1=mparalure spacified by (ke manuataciursr shoukd nol be exceated

The MArmum femparaure on tha case should ba the MEkvum cass remperature for the apnilad power
msspalion specified by the man factuer of power slachimnic Cevies

4 The marimum apoerating temparatue of the PR shall not be exconded
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Front laver rear PWB
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Bottom layer with rear end
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