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Laboratory details  

Name ................................................... : UL International-Singapore Pte Ltd 

Physical Address ................................ : 20 Kian Teck Lane, Singapore 627854 

Contact Details ................................... : Telephone (+65) 6274 0702  

  

Test specification  

Standard.............................................. : IEC 62052-11: 2016 (Ed 1.1), IEC 62053-21: 2016 (Ed 1.1)  

AS 62052-11: 2018 & AS 62053-21: 2018  

Client details  

Applicant ............................................. : PT. MECOINDO - Itron 

Address ............................................... : Plot 6B-2, EJIP, Bekasi, Jawa Barat, 17550,  

Indonesia 

Product details (see additional details on page 3) 

Type of test object .............................. : Energy meter 

Model/type reference .......................... : Gen™5 Riva  

Rating .................................................. : 230Vac, 5(100)A, Single Phase, 50Hz, Active CL 1 

 

Accreditation details   

This report shall not be reproduced, except in full, without the written 
approval to the Laboratory. The results in this report apply only to the 
test sample(s) specified and at the time of testing period only. The 
results are not to be used to indicate applicability to other similar 
products.  
The results reported herein have been performed in accordance with 
the terms of accreditation under the Singapore Accreditation Council. 
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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.  
 AS 62052-11 clause 7.2 Heating tests (128A test which referred to AS 62052-31 

variation Annex ZZ) 
 IEC AS 62052-11 clause 7.3 Insulation (SCS tests referred IEC AS 62052-31 clause  

6.10.6) 
 IEC 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 .................................... : Thermoplastic  

Connection type .................................. : Direct 

Meter type ........................................... : Active and Reactive 

Energy type……………………………: Import and Export 

Accuracy class .................................... : Active 1 & Reactive 2  

Protective class ................................... : II 

Number of phases .............................. : 1 

Number of elements ........................... : 1 

Voltage rating………………………....: 

Operating Temperature……………...: 

Limit range of operation……………...: 

Storage and transportation…………..: 

230Vac  

-25 oC to 70 oC 

-25 oC to 55 oC 

-25 oC to 70 oC 

Standard current rating………………: 5A 

Maximum current rating…………..….: 100A 

Indoor or outdoor………………..……: Indoor 

Frequency………………………..……: 

Clock…….………………………..……: 

50 Hz  

Crystal   

Software/Firmware revision………….. v106c2 

Product mass ...................................... : 0.85kg  
Product dimensions ............................ : 201mm (H) x 125mm (W) x 91.6mm (D) 

  

 

Marking details 
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1. SCOPE NOTED 

 

2. NORMATIVE REFERENCES NOTED 

 

3. TERMS AND DEFINITIONS NOTED 

 

4.  STANDARD ELCTRICAL VALUES NOTED 

 

5. MECHANICAL REQUIREMENTS AND TESTS P 

5.1 Mechanical requirements   P 

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

P 

 - Protection against electric shock See appendix result P 

 - personal safety against effects of excessive 
temperature 

See appendix result P 

 - protection against spread of fire See appendix result P 

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

P 

 Parts subject to corrosion under normal working 
conditions protected effectively 

 P 

 Protective coatings not liable to damage by ordinary 
handling 

 P 

 Protective coatings not liable to damage by 
exposure to air 

 P 

 Outdoor meters withstand solar radiation Indoor Meter N 

5.2 Case  P 

5.2.1 Requirements P 

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

 P 

 Cover not removable without use of a tool   P 

 Non-permanent deformation cannot prevent 
operation of the meter 

 P 

 

5.2.2 Mechanical tests  P 

5.2.2.1 Spring hammer test See appendix result P 
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5.2.2.2 Shock test  P 

5.2.2.3 Vibration test  P 

5.3 Window P 

 Cover is transparent; or  P 

 One or more windows provided for reading display 
and observation of operation indicator, if fitted 

 P 

 Window(s) of transparent material  P 

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

 P 

5.4 Terminals – Terminal block(s) – Protective earth 
terminal 

(see appended results) P 

 Terminal block material capable of passing tests in ISO 75-2 for temperature of 
135°C and pressure of 1,8 MPa (method A). 

P 

5.5 Terminal cover(s) The terminal covers are in 
place and covered fully 

P 

 Referred this clause to safety standard IEC AS 62052-31 clause 6.9.4 NOTED 

 Terminals, if grouped together and not protected by 
other means, have separate cover which can be 
sealed independently of the meter cover 

 P 

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

 P 

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

 P  

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 II Meter is protective class II.  P 

 Referred this clause to safety standard IEC AS 62052-31 clause 3.6.8, 5.4.5.1, 
6.5.2, 6.8 & 6.9.2 

NOTED 

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

(see appended results) P 

5.9 Protection against penetration by dust and water IEC 62052-31, Clause11 
were refer to sub clause 
from IEC 62052-11 Ed 1.0 
and IEC 60529 for IP tests 

P 

 Referred this clause to safety standard IEC AS 62052-31 clause 11 NOTED 
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 Meter conforms with degree of protection according to IEC 60529 (mounting 
means and test conditions as specified) 

P 

 Indoor meter IP 51 Customer request test with 
IP54 

P 

 Outdoor meter IP54 (without suction)  N 

 AC Power Frequency voltage: IEC 62052-31 Clause 
6.10.4.3.4 

(see appended table) P 

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 
minimum retention time of 4 months 

Up to 10 Years retention 
(see appended table) 

P 

 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 
register for billing purposes retained for at least 5 s 

5s P 

 Active tariff rate indicated  N 

 Principal unit for measured values P 

 - kWh  P 

 Every digit of electronic display able to display all 
values from 0 to 9 

 P 

 Register able to display energy for 1500 h at 
reference voltage and maximum current unity power 
factor 

1500h at 230V x 100A = 
34,500 kWh. Meter able to 
display up to 99999.9 kWh 

P 

 Impossible to reset indication of cumulative total of 
energy during use 

Reset can only be done 
through proprietary software 

P 

5.11 Output device P 

 Meter has test output device capable of being 
monitored with suitable testing equipment 

 P 

 Manufacturer states number of pulses to ensure 
measuring accuracy of at least 1/10 of class of 
meter 

 P 

 Electrical pulse output   

 ON voltage Class A ≤ 8 V Class B meter N 

 ON voltage Class B ≤  1 V  P 

 OFF voltage Class A ≥ 25 V Class B meter N 
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 OFF voltage Class B ≥ 14 V  P 

 ON current Class A ≥ 10 mA Class B meter N 

 ON current Class B ≥ 2 mA  P 

 OFF current Class A ≤ 2 mA Class B meter N 

 OFF current Class B ≤ 0.15 mA  P 

 ON time ≥ 30 ms  P 

 OFF time ≥ 30 ms  P 

 Transition time ≤ 5 ms  P 

 Pulse constant correct  P 

 Intrinsic errors within accuracy class specification  P 

 Operation indicator, if fitted, is visible from the front  P 
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5.11.1 Mechanical and electrical characteristics P 

 Optical test output accessible from front  P 

 Maximum pulse frequency not exceeding 2.5 kHz  P 

 Measured frequency 2.5 Hz  

 Unmodulated output pulse has wave shape of 
Figure D2 

 P 

 Pulse transition time not exceeding 20 s  P 

 Measured pulse transition time 0.75 s   

 Sufficient spacing between outputs or status 
displays 

 P 

 Rise time verified with receiver diode with tr <= 0.2 
s 

 P 

5.11.12 Optical characteristics P 

 Radiated signal between 550 nm and 1000 nm  P 

 Signal wavelength 831 nm  

 Output device radiation strength in ON-condition 
measured 10 mm from surface of meter between 
50 W/cm2 and 1000W/cm2 

 P 

 Measured radiation strength (ON-condition) 113.77  W/cm2  

 Radiation < 2 W/cm2 in OFF-condition  P 

 Measured radiation strength (OFF-condition) 0.31 W/cm2  

5.12 Marking of meter  P 

 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 

P 

5.12.1 Name-plates P 

 Meter bears following information; as applicable: P 

a) Manufacturers name or trademark  P 

 Place of manufacturer (if required)  P 

b) Designation of type  P 

 Space for approval mark (if required)  N 

c) Number of phases  P 

 Number of wires for which meter is suitable  P 
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 Markings may be replaced by graphical symbols   P 

d) Serial number; or  P 

 Year of manufacture  P 

 Serial number marked on plate fixed to cover; also  N 

 Marked on meter base; or  N 

 Stored in meter’s non-volatile memory Data retention 10 years P 

e) Reference voltage in one of the following forms:  P 

 Number of elements and voltage at terminals 1 P 

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

230V P 

f) For direct connected meters; basic current and 
maximum current 

5 (100)A P 

g) Reference frequency (Hz) 50 Hz P 

h) Meter constant 1000 imp/kWh & 1000 
imp/kvarh 

P 

i) Class index of meter Class 1 Active & Class 2 
Reactive 

P 

j) Reference temperature if different from 23 C  P 

k) Double square symbol for insulated encased 
meters of protective class II 

 P 

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

On meter front cover P 

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

On meter front cover P 

 Marking indelible, distinct and legible from outside 
the meter 

 P            

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

 N 

 Instrument transformers taken into account in meter 
constant; transformer ratio(s) marked 

 N 

 Standard symbols may be used (IEC 60387)  P 

5.12.2 Connections diagrams and terminal marking P 

 Meter preferably marked with diagram of 
connections  

 P 

 If not possible; reference made to connection 
diagram 

 N 

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

 N 
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 Where meter terminals are marked, marking 
appears on the diagram 

 P 
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6. CLIMATIC CONDITIONS P 

6.1 Temperature range P 

 Specified operating range  

 Indoor meter  –10 C to 45 C –25 C to 70 C P 

 Outdoor meter  –25 C to 55 C  N 

 Limit of operating range  

 Indoor meter  –25 C to 55 C –25 C to 55 C P 

 Outdoor meter  –40 C to 70 C  N 

 Limit range for storage or transport  

 Indoor meter  –25 C to 70 C –25 C to 70 C P 

 Outdoor meter  –40 C to 70 C  N 

 Other values negotiated with purchaser  P 

6.2 Relative humidity P 

 The meter shall be designed to withstand 
the climatic conditions defined specified in 

IEC 62052-31:2015, 1.4.1 c), 1.4.2 c) and 
1.4.3. For combined temperature and 
humidity test,see 6.3.3 (of IEC 62052-11) 

  P 

6.3 Tests of the effect of the climatic environments P 

6.3.1 Dry heat test P 

 Test carried out according to IEC 60068-2-2 as specified (non-operating 
condition, +70 °C ± 2 °C, 72 h) 

P 

 After the test P 

 Shows no damage  P 

 Shows no change of information  P 

 Operates correctly (see appended table) P 

6.3.2 Cold test Tested with lower temperature -40 C P 

6.3.3 Damp heat cyclic test Tested with higher temperature 25 C 
to 70 C 

P 

6.3.4 Protection against solar radiation Indoor meter.     N 

7. ELECTRICAL REQUIREMENTS P 

7.1 Influence of supply voltage P 

7.1.1 Voltage range  NOTED 

7.1.2 Voltage dips and short interruptions  P 

7.2(IEC) Heating (see appended table) P 
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7.2(AS 
variation) 

Heating Iovl 128A tests omitted by 
customer’s 

N 

 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  P 

7.3.2 Impulse voltage test (see appended table) P 

7.3.3 AC voltage test (see appended table) P 

7.4 Immunity to earth fault Direct connected meters N 

7.5 Electromagnetic compatibility P 

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

 P 

7.5.1 General test conditions P 

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

 P 

 All parts intended to be earthed are earthed  P 

 After the test: P 

 Meter shows no damage  P 

 Meter operates as specified in relevant 
standard(s) 

 P 

7.5.2 Test of immunity to electrostatic discharge  P 

7.5.3 Test of immunity to electromagnetic RF fields  P 

7.5.4 Fast transient burst test  P 

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

 P 

7.5.6 Surge immunity test P 

 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) 

P 

 Test voltage on current and voltage circuits 
(mains lines): 4 kV; generator source 
impedance: 2  

4kV P 
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 Test voltage on auxiliary circuits with reference 
voltage over 40 V: 1 kV; generator source 
impedance: 42  

 N 

 During the test temporary degradation or loss of 
function is allowed 

 P 

 Not produce a change in register of more than X 
units 

 P 

 Test output not produce signal of more than X 
units 

 P 

 Change in register 0  

 Test output signal 0  

 X 0.023  

7.5.7 Damped oscillatory waves immunity test Direct connected meter N 

 

7.5.8 Radio interference suppression P 

 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 Ib or 
0,1 and 0,2 In (drawn by linear load and connected by unshielded cable length of 1 
m )) 

P 

 Results comply with the requirements in CISPR 22  P 

 

8. TYPE TESTS P 

8.1 Test conditions P 

 All test carried out under reference conditions unless 
otherwise stated 

 P 

 Type test conducted on one or more meter(s)  P 

 Selected by the customer  P 

 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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A ANNEX A, RELATIONSHIP BETWEEN AMBIENT AIR TEMPERATURE AND 
RELATIVE HUMIDITY 

NOTED 

 

B ANNEX B, VOLTAGE WAVE-FORM FOR THE TESTS OF THE EFFECT OF 
VOLTAGE DIPS AND SHORT INTERRUPTIONS 

NOTED 

 

C ANNEX C, TEST CIRCUIT DIAGRAM FOR THE TEST OF IMMUNITY TO 
EARTH FAULT 

NOTED 

 

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 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, 
RTP, NC 27709 

2023-08-24 

 

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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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. 

 5.2.2.2 – Shock Test 
 5.2.2.3 – 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, 
RTP, NC 27709 

2023-08-24 

Test Method 

IEC 62052-11 Sections: 

 5.2.2.1 – Spring Hammer Test 
 5.2.2.2 – Shock Test 
 5.2.2.3 – Vibration Test 

 

Test Results 

The GEN™5 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, 
NC 27709 

2023-06-06 

Shock Test Chris Rose UL LLC, 12 Laboratory Drive RTP, 
NC 27709 

2023-06-13 

Accuracy Check Jackson Daniel UL LLC, 12 Laboratory Drive RTP, 
NC 27709 

2023-06-26 

 

Test Method 
1. Verify meter accuracy at Ib or In. 
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 gn  (300 m/s2) and 

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

 

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, 
NC 27709 

2023-06-06 

Shock Test Chris Rose UL LLC, 12 Laboratory Drive RTP, 
NC 27709 

2023-06-13 

Accuracy Check Jackson Daniel UL LLC, 12 Laboratory Drive RTP, 
NC 27709 

2023-06-26 

Test Method 
1. Verify meter accuracy at Ib or In. 
2. 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 Ib or In. 
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 
Key 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-07-11 

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 IEC 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 

A 

Conductor size, mm2 

Minimum Maximum 

32 2.5 6 

50 4 10 

100 4 25 

125 4 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 
Key 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-08-08 

 

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 IEC 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 
Key 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-08-24 

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 II 

Criteria 

SEE IEC 62062-31:2015: 

• 3.6.8, (Protective) class II 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™5 RIVA is compliant with IEC 62052-11, Section 5.7 Insulation encased meter of 
protective class II. Meter is Protective Class II. 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, 
RTP, NC 27709 

2023-08-17 

 

 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 
Key/Sherry Wong  

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-06-07-
2023-06-08 

 

 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(kPa) 

Required 23 (±2) 50 – 75 - 

Actual 23.6 67.7 - 

 

Test Method 

Prior to testing perform accuracy test at Ib or In. 

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 µm and the nominal 
width of a gap between wires 75 µm. 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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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 Ib or In. 
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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 
Number 

Comments 

SN928 
There is no talc powder observed inside EUT 
enclosure 
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Insulation 
tests ambient 

Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 

SN928 

Current, voltage, auxiliary circuits > 40 
V and earth 

4000  No 

Circuits not intended to be connected 
together in service 

- - 

Figure 4: AC Voltage Test Setup 

 

 

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

Meter 
Serial 

Number 

Test 
Point 

Phase 
Angle 

Pre 
Test % 
Error 

Post 
Test % 
Error 

Limit 
Class 1 

Pass/Fail 
Class 1 

SN928 Ib 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 
System 

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

Temperature, 
Humidity and 

Pressure 
recorder 

139451 OMEGA iBTHX-W 2023-01-11 2024-01-10 

Temperature, 
Humidity and 

Pressure 
recorder 

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

Dust Test 
Chamber 

TT01887 ATT SD 1000 FDP 
SP 

- - 

Sport Timer 139436 EXTECH 365515 2023-02-14 2024-02-14 

Electrical Safety 
Analyzer 

139437 EEC SE7452 2022-10-11 2023-10-11 

Impulse 
Generator 

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

Protection against 
penetration of water 

Chris Ashby / Jackson Daniel 
UL LLC, 12 Laboratory Drive 

RTP, NC 27709 
2023-08-18 

 

Test Method 

Prior to testing perform accuracy test at Ib 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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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.  

 

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

 

Accuracy 
ambient 

Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(kPa) 

Required 15 – 25 45 – 75 86 - 106 

Actual 21.4 61.2 99.82 

 

 

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

 

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 
(MW h), 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. 

 

  



 

Test Report  4790778107 _IEC (AS)  

Page:  40 of 407 

 

IEC AS 62052-11 

Clause Requirement  Test Remark Result 

 

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 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 
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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 
5.11.1 and 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, 
RTP, NC 27709 

2023-06-05 

 

 

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) On time 
d) Off time 
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 20s 
(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 
tr  0,2 µs. 

 

Test Date and Location 
 

Testing Performed Test Operator Location Date(s) 

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

2023-06-05 
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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 ET  

over a defined reference surface (optically active area) at a distance of a1 = 10 mm  

1 mm from the surface of the meter, with the following limiting values: 
 
ON-condition : 50 W/cm2  ET  1 000 W/cm2 

 

OFF-condition: ET  2 W/cm2 

 
See also Figure D.1 of IEC 62052-11 

 



 

Test Report  4790778107 _IEC (AS)  

Page:  46 of 407 

 

IEC AS 62052-11 

Clause Requirement  Test Remark Result 

 

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 Date and Location 
 

Testing Performed Test Operator Location Date(s) 

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

2023-06-05 

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. 
b. 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. In the “Meter” drop down menu click “save graphic screen” to save the values and waveform 
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Test Results 

The GEN™5 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. 
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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 square     for insulating encased meters of protective class II. 

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™5 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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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.  
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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. 

 

 

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

specified operating conditions. 

Test Results 

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

 

 

Test Date and Location 

 

Testing Performed Test Operator Location Date(s) 

Relative Humidity Vairakkannu Vairavan/ Lim Mico/ 
Soo Voo Key 

UL SGP, 20 Kian Teck Lane, 
Singapore 627854 

2023-07-12 

 

Test Method 
1. Confirm with the meter manufacturer that the meter meets the required range for its 

specified operating conditions. 
 

Test Results 

The GEN™5 RIVA is compliant with IEC 62052-11, Section 6.2 Relative humidity.  
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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  

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, 
Singapore 627854 

2023-05-26  –  
2023-05-30 

 

Test Method 
1. Verify meter accuracy at Ib or In. 
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 Ib or In. 

Test Results 

The GEN™5 RIVA is compliant with IEC 62052-11, Section 6.3.1 Dry Heat Test.  
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Figure 7: Dry Heat Test Setup 
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Figure 8: Dry Heat Chamber Plot 

 

Table 5: Dry Heat Accuracy Results - Active  

Meter 
Serial 

Number 

Test 
Point PF 

Pre 
Test % 
Error 

Post 
Test % 
Error 

Limit 
Class 1 

Pass/Fail 
Class 1 

SN967 Ib 1 0 0.01 1 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 

ESPEC 
Temp/Humidity 

Chamber 
1711282 ESPEC 

EGNL28-
12CWL 

2022-12-08 2023-12-08 

Temperature, 
Humidity and 

Pressure 
recorder 

139452 OMEGA iBTHX-W 2023-01-11 2024-01-10 
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Section 6.3.2 Cold Test 

Criteria 

The test shall be carried out according to AS 60068.2.1 

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            

 

 

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 Ib or In. 
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 Ib or In. 

 

Test Results 

The GEN™5 RIVA is compliant with IEC 62052-11 Section 6.3.2 Cold Test.  
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Figure 9: Cold test Plot 
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Figure 10: Cold Test Setup 

 

 

Table 6: Cold Test Accuracy Results - Active 

Meter 
Serial 

Number 

Test 
Point 

PF 
Pre 

Test % 
Error 

Post 
Test % 
Error 

Limit 
Class 1 

Pass/Fail 
Class 1 

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 
System 

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

Blue M 
Temperature 

Chamber 
53671 TPS ETC-095H-JY 2022-08-01 2023-07-31 

Temperature, 
Humidity and 

Pressure 
recorder 

139452 OMEGA iBTHX-W 2022-01-25 2023-01-24 
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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 1 for 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, 
Singapore 627854 

2023-05-15 

Damp heat Sherry Wong/Lim Mico UL SGP, 20 Kian Teck Lane, 
Singapore 627854 

2023-05-16 to 
2023-05-22 

Pre-Accuracy Vairakkannu Vairavan /Lim Mico UL SGP, 20 Kian Teck Lane, 
Singapore 627854 

2023-05-22 

 

Test Method 
1. Verify meter accuracy at Ib or In. 
2. 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 Ib or In. 
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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 

 

Table 7: Impulse Test (after damp heat cyclic) Test Results                                                                                     

Sample Tested Insulation (clearance) 
subjected to test 

Impulse test 
voltage (V) Breakdown 

SN967 
Each circuit to earth 9600 No 

All circuits > 40 V connected 
together and earth 8000 No 
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Table 8: Impulse Test graph  

(GRD TO AOT +ve) 
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(AOT TO GRD -VE) 
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(L1 to AOT -ve) 
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Insulation 
tests ambient 

Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 

SN967 

Current, voltage, auxiliary circuits > 40 
V and earth 

4000 No 

Circuits not intended to be connected 
together in service 

- - 

 

Table 10: Damp Heat Cyclic Accuracy Results – Active 

Meter 
Serial 

Number 

Test 
Point 

Phase 
Angle 

Pre Test 
% Error 

Post 
Test % 
Error 

Limit 
Class 1 

Pass/Fail 
Class 1 

SN967 Ib 1 0.04 -0.11 1 P 
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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 

Pressure 
recorder 

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

Impulse 
Generator 

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

Electrical Safety 
Analyzer 

139437 EEC SE7452 2022-10-11 2023-10-11 

ESPEC 
Temp/Humidity 

Chamber 

1711282 ESPEC EGNL28-12CWL 2022-12-08 2023-12-08 
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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 Un 

Ext ended operating range From  0,8 to 1,15 Un 

Lim it range of operation From  0,0 to 1,15 Un 

NOTE    For maxim um 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 = 10-6 m Un Imax 

where: 

 m is the number of measuring elements; 

 Un 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 
Mico/Soo Voo Key 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-06-06 

100% interruption 1x Vairakkannu Vairavan/Lim 
Mico/Soo Voo Key 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-06-06 

50% interruption 1min Vairakkannu Vairavan/Lim 
Mico/Soo Voo Key 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-06-06 

 

 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(kPa) 

Required 23 (±2) 50 - 75 - 

Actual 23.7 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 U = 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 U = 100 % 

 interruption time:  one cycle at rated frequency; 
 number of interruptions:  1. See also Annex 8, Figure 8.2. 

c) voltage dips of U = 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 
application 

%Ut %Reduction Duration 
(s) 

Period 
(Cycles) 

Applications Results* 

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 
Serial 

Number 
Test Point Initial 

Reading 

Post 
Test 

Reading 
Change Limit Pass/Fail 

SN985 Register 
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 
Serial 

Number 

Test 
Point 

PF 
Pre 

Test % 
Error 

Post 
Test % 
Error 

Limit 
Class 1 

Pass/Fail 
Class 1 

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 
System 

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

Meter Test 
System 

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

Temperature, 
Humidity and 

Pressure 
recorder 

139452 OMEGA iBTHX-W 2023-01-11 2024-01-10 
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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 
RTP, NC 27709 

2023-08-23 

 

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™5 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 Iovl 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  ± 50 ; 

source energy:  0,5 J ± 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 net works are predom inant, a higher peak value than given in 
Tables 3a and 3b of the test volt age m ay be required. 

 

Test Date and Location 

 

Testing Performed Test Operator Location Date(s) 

Impulse Voltage Chris Ashby / Jackson Daniel UL LLC, 12 Laboratory Drive 
RTP, NC 27709 

2023-08-08 
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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 to it) 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 
(°C) 

Humidity 
(%RH) 

Pressure 
(kPa) 

Required 15 – 25 45 – 75 86 - 106 

Actual 24.5 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 

 

14  
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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. 



 

Test Report  4790778107 _IEC (AS)  

Page:  97 of 407 

 

IEC AS 62052-11 

Clause Requirement  Test Remark Result 

 

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. 

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/Ilyasa UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-06-08 
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Test Method 
1. Verify the meter at In or Ib. 
2. 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 Ib or In. 
 

 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 

Serial 
Number 

Application Location 
Level 
(kV) 

+ 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 
Serial 

Number 

Test 
Point 

Initial 
Reading 

Post 
Test 

Reading 
Change Limit Pass/Fail 

SN934 
Register 21.764 21.764 0 0.023 P 

Pulse 0 0 0 23 P 

 

 

Table 17: Immunity to Electrostatic Discharges Accuracy Results - Active 

Meter 
Serial 

Number 

Test 
Point 

Phase 
Angle 

Pre Test 
% Error 

Post 
Test % 
Error 

Limit 
Class 1 

Pass/Fail 
Class 1 

SN934 Ib 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 
System 

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

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 
and Humidity 

meter 

172447 USA Omega 2022-06-28 2023-06-28 
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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/Iman UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-05-18 – 

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 Ib  resp. rated current In,  and cos resp. sin 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:Immunity to electromagnetic RF fields Test Setup (10V/m) 80MHz-1GHz 

 

Figure 16: Immunity to electromagnetic RF fields Test Setup (10V/m) 1-2.4GHz 
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Table 18: Immunity to electromagnetic RF fields Detailed Test Results – (10V/m) During 
Testing (Active) 

Serial Number 
Application 

Location 

Results* 

80 MHz –  
1 GHz 

1 GHz –  
2.4 GHz 

H
o

ri
zo

n
ta

l 

V
er

ti
c

a
l 

H
o

ri
zo

n
ta

l 

V
er

ti
c

a
l 

 

SN967 

Front 1 1 1 1 

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 

Number 

Test 
Location 

Test 
Point 

Power 
Factor 

% Error 
Δ from 

Reference 
Limit 

Class 1 
Pass/Fail 
Class 1 

SN967 
REF Ib 1 -0.20 - - - 
RDI 

10V/M Ib 1 -0.25 0.05 2 P 

 

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

Meter 
Serial 

Number 

Test 
Point 

Phase 
Angle 

Pre 
Test % 
Error 

Post 
Test % 
Error 

Limit 
Class 1 

Pass/Fail 
Class 1 

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 
Power Meter 

MY56040009 Keysight E4417A 2022-09-01 2023-09-01 

Signal Generator 
(10MHz - 
27GHz) 

839256/0031 
Rohde & 
Schwarz 

SMR27 2022-10-04 2023-10-04 

Power Sensor MY62360002 

 

Keysight  

 

E9322A 2022-09-25 2023-09-25 

Power Sensor MY56020009 

 

Keysight  

 

E9322A 2022-08-30 2023-08-30 

Power Amplifier 
(80MHz - 1GHz / 

1200W) 

 

1080866 Milmega 80RF1000-1200 

 

Cal not read Cal not read 

Power Amplifier 
(800MHz - 3GHz 

/ 75W) 

 

5005 

 

Schaffner CBA9429 

 

Cal not read Cal not read 

Log Periodic 
Antenna  

 

N/A Schwarzbeck VULP-9118E-
897 

 

Cal not reqd Cal not read 

Stacked Double 
Log-Per Antenna 

9149-248 Schwarzbeck STLP 9149 Cal not reqd Cal not read 

Horn Antenna 
(1GHz – 6GHz) 

1019 Schwarzbeck BBHA9120D 2022-08-27 2023-08-27 

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 

Temperature, 
Humidity and 

Pressure 
recorder 

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

 Meter under operating conditions  

 Electric current circuits open  

 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 
Mico/Sherry Wong/Soo Voo Key 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-06-26 
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Test Method (30V/m) 
a) Verify the meter at Ib or In. 
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 Ib 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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Table 21: Immunity to electromagnetic RF fields (30V/m) Detailed Test Results  

Sample 
Description 

Serial Number 
Application 

Location 

Results* 

80 MHz –  
1 GHz 

1 GHz –  
2.4 GHz 

H
or

iz
on

ta
l 

Ve
rt

ic
al

 

H
or

iz
on

ta
l 

Ve
rt

ic
al

 

GEN™5 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  

Sample 
Description 

Serial 
Number 

Register 
Initial 
Value 

Post-
test 

Value 
|x| 

Max 
allowed 

∆ 

Pass / 
Fail 

GEN™5 
RIVA  

SN934 Register 
Reading 

1.632 1.632 0.000 0.023 P 

Pulse 
Output 

0 0 0.000 23 

 

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

Meter Serial 
Number 

Test 
Point 

Phase 
Angle 

Pre 
Test % 
Error 

Post 
Test % 
Error 

Limit 
Class 1 

Pass/Fail 
Class 1 

SN934 Ib 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 
Dual-Channel 
Power Meter 

MY56040009 Keysight E4417A 2022-09-01 2023-09-01 

Signal Generator 
(10MHz - 
27GHz) 

839256/0031 Rohde & 
Schwarz 

SMR27 2022-10-04 2023-10-04 

Power Sensor MY62360002 

 

Keysight  

 

E9322A 2022-09-25 2023-09-25 

Power Sensor MY56020009 

 

Keysight  

 

E9322A 2022-08-30 2023-08-30 

Power Amplifier 
(80MHz - 1GHz / 

1200W) 

 

1080866 Milmega 80RF1000-1200 

 

Cal not read Cal not read 

Power Amplifier 
(800MHz - 3GHz 

/ 75W) 

 

5005 

 

Schaffner CBA9429 

 

Cal not reqd Cal not reqd 

Log Periodic 
Antenna  

 

N/A Schwarzbeck VULP-9118E-
897 

 

Cal not reqd Cal not reqd 

Stacked Double 
Log-Per Antenna 

9149-248 Schwarzbeck STLP 9149 Cal not reqd Cal not reqd 

Horn Antenna 
(1GHz – 6GHz) 

1019 Schwarzbeck BBHA9120D 2022-08-27 2023-08-27 

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 

Temperature, 
Humidity and 

Pressure 
recorder 

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

      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 / 
Sherry Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-05-18 

 

Test Method 

voltage and auxiliary circuits energized with reference voltage; 

with basic current Ib resp. rated current In, and cos resp. sin according to the value given 

in the relevant standard; 

 cable length between coupling device and EUT:  1 m; 

 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; 

 test voltage on the current and voltage circuit: 4 kV; 
 test voltage on the auxiliary circuits with a reference voltage over 40 V: 2 kV; 
 duration of the test: 60 s at each polarity. 
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NOTE    The accuracy  m ay be determ ined by the registration m ethod or ot her suitable m eans. 

 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(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* 

SN934 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 

Number 

Test 
Location 

Test 
Point 

Phase 
Angle 

% 
Error 

Δ from 
Reference 

Limit 
Class 1 

Pass/Fail 
Class 1 

SN934 
REF Ib 1 -0.25 - - - 

  Ib 1 -0.27 0.02 4 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 

EMC Lab 

EFT 
GENERATOR 

2200 TESEQ NSG 3040 2022-08-23 2023-08-23 

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: 

      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 
Disturbance 

Vairakkannu Vairavan / Lim Mico / 
Sherry Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-05-18 

 

Test Method 

voltage and auxiliary circuits energized with reference voltage; 

with basic current Ib  resp. rated current In  and cos resp. sin according to the value given 

in the relevant standard; 

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

 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 

Meter 
Serial 

Number 

Test 
Location 

Test 
Point 

Phase 
Angle 

% 
Error 

Δ from 
Reference 

Limit 
Class 1 

Pass/Fail 
Class 1 

SN934 
REF Ib 1 -0.27 - - - 

  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 

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 

EMC Lab 

Multifunctional 
EMC Immunity 
Test System 

54870 TESEQ NSG4070 2022-12-16 2023-12-16 

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 Ilyasa/Lim Mico/Sherry Wong UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-05-30 

 

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; 
2. tested in differential mode (line to line); 
3. phase angle: pulses to be applied at 60o and 240o 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 ; 
5. test  voltage  on  auxiliary  circuits  with  a  reference  voltage  over  40  V: 

a. 1  kV;  generator source impedance:  42 ; 
6. number of tests:  5 positive and 5 negative; 
7. repetition rate:  maximum 1/min. 
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 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(kPa) 

Required 23 (±2) 50 - 75 - 

Actual 22.1 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 Immunity Test Results – 1P2W (Meter SN934) 

Mains Application 
Level 

Injection 
Angle (°) 

Polarity Active Reactive 
+ Lead - Lead 

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 
Serial 

Number 

Test 
Point 

Initial 
Reading 

Post 
Test 

Rreading 
Change Limit Pass/Fail 

SN934 
Register 21764 21764 0 0.023 P 

Pulse 0 3 3 23 P 

 

Table 29: Surge Immunity Accuracy Results - Active  

Meter 
Serial 

Number 

Test 
Point 

Phase 
Angle 

Pre 
Test % 
Error 

Post 
Test % 
Error 

Limit 
Class 1 

Pass/Fail 
Class 1 

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 
Coupling/Decoupling 

Networks 

 

172230 

 
TESEQ 

CDN 3043-
C32 

 

     2022-08-23 2023-08-23 

Multifunction Generator 
Systems 

172228 

 
TESEQ 

NSG 3040 

 
2022-08-23 2023-08-23 

AC Power Source 
F321120156 

 

AC Power Corp 
(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: 

      for class B equipment; 

      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 Ib  and 0,2 Ib  resp. 0,1 In  and 0,2 In  (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: 

 for class B equipment 

 tested as table-top equipment; 

 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 
Conducted Emissions 

Lim Mico/Sherry Wong/Ilyasa UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-05-19 

 

Test Method 

Test 
Description 

Measurements were made on a ground plane.  All power was connected to the system 
through Artificial 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 
line 

Measurement Point 

Fully configured sample scanned over 
the following frequency range 

150KHZ TO 30MHZ Mains 

Limits - Class B 

 
Frequency (MHz) 

Limit (dBµV) 

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% Ib or In during testing (see test result section for 
recorded load value). 

 

 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(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) 

LEGEND 

 

 

 

Table 30: Radio Frequency Conducted Emissions Test Results - Meter SN934 (Line 1) 

Frequency 
[MHz] 

Level QP 
[dB(uV)] 

Level AV 
[dB(uV)] 

Limit QP 
[dB(uV)] 

Limit AV 
[dB(uV)] 

Margin 
QP 
[dB] 

Margin 
AV [dB] 

24.24727 35.1 21.1 60 50 24.9 28.9 
12.01135 36.6 24.5 60 50 23.4 25.5 
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) 

LEGEND 

 

 

 

Table 31: Radio Frequency Conducted Emissions Test Results - Meter SN934 (Neutral) 

Frequency 
[MHz] 

Level QP 
[dB(uV)] 

Level AV 
[dB(uV)] 

Limit QP 
[dB(uV)] 

Limit AV 
[dB(uV)] 

Margin QP 
[dB] 

Margin AV 
[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 25.1 
24.00113 32.1 19.9 60 50 27.9 30.1 
0.17591 49.7 41.5 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 21.4 
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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 / 
Analyzer 

ABM000000213 Chroma 61504 Not required Not required 

Artificial mains 
network (EUT) 

04/10069 Schnaffner NNB 41 2022-08-23 2023-08-23 

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 
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Radiated Emissions 

Criteria 

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

 for class B equipment 

 tested as table-top equipment; 

 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) 

Radio Frequency 
Radiated Emissions 

Lim Mico/Sherry Wong/Kumaran UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-05-19 
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Test Method 

Test 
Description 

Measurements were made in a 10-meter semi-anechoic chamber that complies to CISPR 
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 

 
Frequency (MHz) 

Limit (dBµV/m) 

Quasi-Peak Average 

30-230 30 NA 

230-1000 37 NA 

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

 

 Temperature 
(°C) 

Humidity 
(%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 

 

 

Figure 26: Radio Frequency Radiated Emissions Plot – Meter SN967 

 

Table 32: Radio Frequency Radiated Emissions Test Results - Meter SN934 

Frequency 
[MHz] 

(P) 
Reading 

QP 
[dB(µV)] 

Factor 
[dB(1/m)] 

Level QP 
[dB(µV/m)] 

Limit QP 
[dB(µV/m)] 

Margin 
QP [dB] 

Height 
[cm] 

Angle 
[°] 

44.827 V 24.3 -20 4.3 30 25.7 102 317 
69.134 V 23.9 -24.4 -0.5 30 30.5 122 317 
91.894 V 23.9 -21.3 2.6 30 27.4 295 157 

101.387 V 23.5 -20.1 3.4 30 26.6 193 252 
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138.608 V 23.3 -18.7 4.6 30 25.4 295 332 
181.493 V 24.1 -20.7 3.4 30 26.6 104 324 
193.579 V 23.8 -20.8 3 30 27 103 317 
643.393 V 22.8 -6.3 16.5 37 20.5 126 351 
959.878 V 22.2 -0.4 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  

20Hz – 26.5GHz 

100405 
Rohde & 
Schwarz 

ESU26 2022-10-19 2023-10-19 

Teseq Bilog 
Antenna 30MHz 

- 2GHz 

53627 Teseq CBL6111D 
2022-06-11 2023-06-11 

Teseq Bilog 
Antenna 30MHz 
- 2GHz + 6db att 

53628 Teseq CBL6111D 
2023-02-24 2024-02-24 

Pre-Amplifier 
20MHz – 3GHz 

980553 EMC 
Instruments 
Corporation 

EMC330N 
2022-07-04 2023-07-04 

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 P 

 Requirements of IEC 62052-11 apply  P 

 

6. CLIMATIC CONDITIONS P 

 Conditions of IEC 62052-11 apply  P 

 

7. ELECTRICAL REQUIREMENTS P 

 Requirements of IEC 62052-11 apply  P 

7.1 Power consumption P 

 Power consumption in voltage and current circuits 
determined at reference conditions 

 NOTED 

 Maximum measurement error not exceed 5%  P 

7.1.1 Voltage circuits P 

 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   

7.1.2 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 P 

 Short time overcurrent’s do not damage meter  P 

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

 Variation in error not exceeding values in table 3  P 

 Non inductive circuit  P 

 Polyphase meters performed phase by phase  P 

 Meter allowed to return to initial temperature with 
voltage circuits energised 

 P 

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

 P 

 Test current   

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

 N 

 Test current   

 Error variation confirmed with   P 

 In for CT connected meter  N 

 Ib for direct connected  P 

 Unity power factor  P 

 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 P 

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

-0.04  

 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 
factor 

-0.09  

 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 
no current in current circuits for at least 

 P 

 2 h for Class 1 meters  P 

 1 h for Class 2 meters  N 

 Maximum current applied to current circuits at unity 
power factor 

 P 

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

 P 

 Test carried out for at least one hour  P 

 Variation of error in 20 minute period not greater 
than 0.1% 

(see appended graph) P 

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

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

1m  

 Cable cross sectional area 35mm2  

 Current density 3.33 A/mm2  

 Current density requirement 3.2 A/mm2 and 4 A/mm2  

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  P 

8.1 Limits of error due to variation of current P 

 Meter tested under reference conditions of 8.5   P 

 Percentage errors not exceeding limits of Tables 6 
and 7 

(see appended table) P 

 Meter measures energy in both directions ; values 
Tables 6 and 7 apply to each direction 

 P 
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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 

 P 

8.2 Limits of error due to influence quantities P 

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

(see appended table) P 

8.2.1 Accuracy test in the presence of harmonics P 

 Test conditions:   

 – fundamental frequency current: I1 = 0,5 Imax  P 

 – fundamental frequency voltage: U1 = Un  P 

 – fundamental frequency power factor: 1  P 

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

 P 

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

 P 

 – harmonic power factor: 1  P 

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

 P 

 Result(s) (see appended table) P 

8.2.2 Tests of the influence of odd harmonics and sub-harmonics P 

 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 

 P 

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

(see appended table) P 

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

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

 P 

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

(see appended table) P 
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8.2.4 Continuous magnetic induction of external origin P 

 Magnetic field using electromagnet of Annex B; 
field (1000 At) applied to all accessible surfaces 
when in normal operating position 

 P 

 Result (see appended table) P 

8.3 Test of starting and no-load condition P 

 Conditions and values of influence quantities as per 
8.5 unless otherwise specified  

 P 

8.3.1 Initial start-up of the meter  P 

 Meter functional within 5 s after application of 
reference voltage 

1.13s P 

8.3.2 Test of no-load condition P 

 With voltage applied and no current flowing, meter 
does not produce more than 1 pulse 

 P 

 k 1000 imp/kWh  

 m 1  

 Un 230V  

 Imax 100  

 Test period 27min  

8.3.3 Starting P 

 Meter starts and continues to register at the starting 
currents in Table 9 at power factor 1 

 P 

 Measured in both directions  P 

 Starting current Transformer connected Class 1 
0.004 Ib 

40mA  

 Import Error % -0.31  

 Export Error % 0.76  

8.4 Meter constant P 

 Relation between marking and test output 
correspond to nameplate 

 P 

8.5 Accuracy test conditions P 

 Following test conditions maintained :  P 

a) Meter tested in its case with all covers in position 
and all parts intended to be earthed are earthed 

 P 

b) Circuits reached thermal stability before testing  P 

c) For polyphase meters : P 

 - phase sequence as marked  P 
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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 
phase to neutral voltage not differ by more than 2 

 P 

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 
more than the limits in Table the results are within 
limits 

 N 

 

ANNEX A TEST CIRCUIT DIAGRAM FOR D.C., EVEN HARMONICS,ODD HARMONICS 
AND SUB-HARMONICS 

NOTED 

 

ANNEX B ELECTROMAGNET FOR TESTING THE INFLUENCE OF EXTERNALLY 
PRODUCED MAGNETIC FIELDS 

NOTED 
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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 

Meters Power supply connected to the 
voltage  circuits 

Power supply not connected to the 
voltage  circuits 

Voltage circuit 2 W and 10 VA 0.5 VA 

Auxiliary power supply – 10 VA 

NOTE 1   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 

adequate. 

 

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 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 

 



 

Test Report  4790778107 _IEC (AS)  

Page:  139 of 407 

 

IEC AS 62053-21 

Clause Requirement  Test Remark Result 

 

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. 

Table 33: Voltage Circuits Test Results 

Sample 
Description 

Serial 
Number 

Applied 
Voltage 

Measured 
Current VA 

Limit Power 
Factor 

Watts 

mW 

Limit 
Pass/Fail 

V mA VA  W 

GEN™5 
RIVA, ,1P2W, 

5(100)A 

SN944 229.9 5.80 1.33 10 0..6116 513.67 2 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 

Pressure 
recorder 

139452 OMEGA iBTHX-W 2023-01-11 2024-01-10 
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Section 7.1.2 Current Circuits 

Criteria 

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. 

Table 2 – Power consumption in current c i rcui ts 

 

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

% and 200 % of the rated secondary current. 

 

 

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 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 
Description 

Serial 
Number 

Voltage 
Drop 
mV 

Current Measured mVA Limits Pass/Fail 

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 

Meter Test 
System 

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

Temperature, 
Humidity and 

Pressure 
recorder 

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

Digital 
Multimeter 

77780330 FLUKE 177 2023-04-06 2024-04-05 
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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  Imax  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  Imax  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 

 
Meters for 

 
Value of current 

 
Power factor 

Limits  of variations in percentage  error for 
meters  of class 

1 2 

Direct connection Ib 1 1,5 1,5 
Connection through current 

transformers 

 
In 

 
1 

 
0,5 

 
1,0 
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Test Date and Location 

 

Testing Performed Test Operator Location Date(s) 

Pre Short Time 
Current Verification 

Lim Mico 
UL SGP , 20 Kian Teck Lane, 

Singapore 627854 
2023-04-03 

Short Time 
overcurrent Test 

(Outsourced) 
Keith Manson Powerlab Limited 2023-04-17 

Post Short Time 
Current Verification 

Lim Mico 
UL SGP , 20 Kian Teck Lane, 

Singapore 627854 
2023-05-04 

 

Test Method 

1. Prior to testing, verify the meter at In or Ib. 
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 In or Ib. 

 

 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 

Meter 
Serial 

Number 
Test Test 

Location 
Test 
Point 

Power 
factor 

% Error 
Δ from 

Reference 
Limit 

Class 1 
Pass/Fail 
Class 1 

EE98 A 
REF Ib 1 -0.01 - - - 

  Ib 1 -0.02 0.01 1.5 P 

EE97 C 
REF Ib 1 -0.12 - - - 

  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/mm2 and 4 
A/mm2 

Table 4 – Variations due to self-heating 

 
Value of current 

 
Power factor 

Limits  of variations in percentage  error for meters  of 
class 

1 2 

 
Ima x 

1 0,7 1,0 

0,5 inductive 1,0 1,5 

 

Test Date and Location 

 

Testing Performed Test Operator Location Date(s) 

Self-Heating Vairakkannu Vairavan/Lim 
Mico/Soo VooKey/Sherry Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-07-04 
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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/mm2 and 4 A/mm2 

 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(kPa) 

Required 23 (±2) 50 - 75 - 

Actual 21.4 68.5 - 

 

Test Results 

The GEN™5 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 

Meter 
Serial 

Number 

Test 
Location 

Test 
Point 

PF 
% 

Error 
Δ from 

Reference 
Limit 

Class 1 
Pass/Fail 
Class 1 

SN944 

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 

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 
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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 

 

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 
System 

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

Temperature, 
Humidity and 

Pressure 
recorder 

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

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 voltage r.m.s Points  of application of the test voltage 

 
 
 

B 

 

 
 

Protective class II 
meters 

 

 
4 kV 

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

voltage is over 40 V, connected together, and, on the other 
hand, earth 

 

2 kV 
b) Between circuits not intended to be connected together in 

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 
RTP, NC 27709 

2023-08-18 

 

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 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 
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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 Ib and unity 

power factor for direct connected meters,  respectively  at  rated  current  In  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  

 

Power factor 

Percentage  error  limits 
for meters  of class 

for direct  connected 
meters 

for transformer 
operated  meters 1 2 

0,05 Ib ≤ I  0,1 Ib 0,02 In ≤ I < 0,05 In 1 ±1,5 ±2,5 

0,1 Ib ≤ I ≤ Imax 0,05 In ≤ I ≤ Imax 1 ±1,0 ±2,0 

 

0,1 Ib ≤ I  0,2 Ib 

 

0,05 In ≤ I < 0,1 In 

0,5 inductive 

 

±1,5 

 

±2,5 

 

 

0,2 Ib ≤ I ≤ Imax 

 

0,1 In ≤ I ≤ Imax 

0,5 inductive 

 

±1,0 

 

±2,0 

 

When specially requested by the user: 

From 

 

 

0,25 inductive 

 

 

±3,5 

 

 

- 0,2 Ib ≤ I ≤ Ib 0,1 In ≤ I ≤ In 

 

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

Value of current  

Power factor 

Percentage  error  limits 
for meters  of class 

for direct 

connected meters 

for transformer 
operated  meters 

1 2 
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0,1 Ib ≤ I ≤ Imax 0,05 In ≤ I ≤ Imax 1 ± 2,0 ± 3,0 

0,2 Ib ≤ I ≤ Imax 0,1 In ≤ I ≤ Imax 0,5 inductive ± 2,0 ± 3,0 

 

Test Date and Location 

 

Testing Performed Test Operator Location Date(s) 

Current Variation Vairakkannu Vairavan/Lim 
Mico/Sherry Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-04-25 

 

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 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 

Meter Serial 
Number 

Test 
Point 

Phase 
Angle 

Percent 
Error 

Limit 
Class 1 

Pass/Fail 
Class 1 

SN967 

0.05Ib 1 0.06 1.5 P 
0.1Ib 1 0.07 1 P 
0.2Ib 1 0.02 1 P 

Ib 1 0.09 1 P 
Imax 1 0.06 1 P 
0.1Ib 0.5 Ind 0.23 1.5 P 
0.2Ib 0.5 Ind 0.22 1 P 

Ib 0.5 Ind 0.13 1 P 
Imax 0.5 Ind -0.10 1 P 
0.1Ib 0.8 Cap 0.00 1.5 P 
0.2Ib 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 
Number 

Test 
Point 

Phase 
Angle 

Percent 
Error 

Limit 
Class 1 

Pass/Fail 
Class 1 

SN967 

0.05Ib 1 0.14 1.5 P 
0.1Ib 1 0.13 1 P 
0.2Ib 1 0.06 1 P 

Ib 1 0.11 1 P 
Imax 1 0.15 1 P 
0.1Ib 0.5 Ind 0.32 1.5 P 
0.2Ib 0.5 Ind 0.26 1 P 

Ib 0.5 Ind 0.15 1 P 
Imax 0.5 Ind 0.06 1 P 
0.1Ib 0.8 Cap 0.06 1.5 P 
0.2Ib 0.8 Cap 0.05 1 P 

Ib 0.8 Cap 0.10 1 P 
Imax 0.8 Cap 0.21 1 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 

Meter Test 
System 

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

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 
Variation 

Vairakkannu Vairavan/Lim 
Mico/Sherry Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-04-26 to 
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) 

Test 
Point 

Pf 
Low 

Temp 
High 
Temp 

Δ % 
Error 

Temp 
Coeff 

Limit 
Class 

1 

Pass/Fail 
Class 1 

    -25 -5   

0.1Ib 

1 

-0.03 0.03 0.06 0.000 0.05 P 

Ib 0.01 0.06 0.05 0.000 0.05 P 

Imax 0.00 0.04 0.04 0.000 0.05 P 

0.2Ib 

0.5 
Inductive 

0.09 0.17 0.08 0.000 0.07 P 

Ib 0.04 0.09 0.05 0.000 0.07 P 

Imax -0.18 -0.15 0.03 0.000 0.07 P 

  -5 15   

0.1Ib 

1 

0.03 0.07 0.04 0.002 0.05 P 

Ib 0.06 0.10 0.04 0.002 0.05 P 

Imax 0.04 0.06 0.02 0.001 0.05 P 

0.2Ib 0.5 
Inductive 

0.17 0.17 0.00 0.000 0.07 P 

Ib 0.09 0.12 0.03 0.002 0.07 P 
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Imax -0.15 -0.14 0.01 0.000 0.07 P 

  15 35   

0.1Ib 

1 

0.07 0.09 0.02 0.001 0.05 P 

Ib 0.10 0.13 0.03 0.002 0.05 P 

Imax 0.06 0.09 0.03 0.002 0.05 P 

0.2Ib 

0.5 
Inductive 

0.17 0.23 0.06 0.003 0.07 P 

Ib 0.12 0.15 0.03 0.002 0.07 P 

Imax -0.14 -0.12 0.02 0.001 0.07 P 

  35 55   

0.1Ib 

1 

0.09 0.11 0.02 0.001 0.05 P 

Ib 0.13 0.18 0.05 0.003 0.05 P 

Imax 0.09 0.12 0.03 0.002 0.05 P 

0.2Ib 

0.5 
Inductive 

0.23 0.25 0.02 0.001 0.07 P 

Ib 0.15 0.19 0.04 0.002 0.07 P 

Imax -0.12 -0.08 0.04 0.002 0.07 P 

  55 70   

0.1Ib 

1 

0.11 0.15 0.04 0.003 0.05 P 

Ib 0.18 0.22 0.04 0.003 0.05 P 

Imax 0.12 0.15 0.03 0.002 0.05 P 

0.2Ib 

0.5 
Inductive 

0.25 0.29 0.04 0.003 0.07 P 

Ib 0.19 0.23 0.04 0.003 0.07 P 

Imax -0.08 -0.05 0.03 0.002 0.07 P 
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Test Equipment Used 

 

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

Blue M 
Temperature 

Chamber 
53671 TPS ETC-095H-JY 2022-08-01 2023-07-31 

Meter Test 
System 

53479 EMH PRS 400.3 2021-09-21 2023-09-20 
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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 Un 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 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 
Mico/Sherry Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-04-25  

 

Test Results 

The GEN™5 RIVA is compliant with IEC 62053-21 Table 8, Section 8.2 Voltage Variation. 
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Figure 34: Voltage Variation Test Setup 

 

                           

Table 40: Voltage Variation Detailed Test Results_1P2W 

Meter 
Serial 

Number 
Voltage Test 

Point 
Phase 
Angle 

% Error 
Δ from 

Reference 
Limit 

Class 1 
Pass/Fail 
Class 1 

SN967 

REF 0.05Ib 1 0.05 - - - 
10% 0.05Ib 1 0.11 0.06 0.7 P 
-10% 0.05Ib 1 0.06 0.01 0.7 P 
15% 0.05Ib 1 0.08 0.03 2.1 P 
-20% 0.05Ib 1 0.05 0.00 2.1 P 
-50% 0.05Ib 1 -0.05 0.10 -100 P 
REF Ib 1 0.11 - - - 
10% Ib 1 0.11 0.00 0.7 P 
-10% Ib 1 0.11 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 
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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 0.1Ib 0.5 Ind 0.24 - - - 
10% 0.1Ib 0.5 Ind 0.26 0.02 1 P 
-10% 0.1Ib 0.5 Ind 0.21 0.03 1 P 
15% 0.1Ib 0.5 Ind 0.24 0.00 3 P 
-20% 0.1Ib 0.5 Ind 0.21 0.03 3 P 
-50% 0.1Ib 0.5 Ind 0.13 0.11 -100 P 
REF Ib 0.5 Ind 0.15 - - - 
10% Ib 0.5 Ind 0.14 0.01 1 P 
-10% Ib 0.5 Ind 0.14 0.01 1 P 
15% Ib 0.5 Ind 0.15 0.00 3 P 
-20% Ib 0.5 Ind 0.13 0.02 3 P 
-50% Ib 0.5 Ind 0.13 0.02 -100 P 
REF Imax 0.5 Ind -0.09 - - - 
10% Imax 0.5 Ind -0.06 0.03 1 P 
-10% Imax 0.5 Ind -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 0.5 Ind -0.11 0.02 -100 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 

Pressure 
recorder 

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

Criteria 

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

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

 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 
Mico/Sherry Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-04-25 

 

Test Results 

The GEN™5 RIVA is compliant with IEC 62053-21 Table 8, Section 8.2 Frequency Variation. 
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Table 41: Frequency Variation Detailed Test Results  

Meter 
Serial 

Number 
Voltage Test 

Point 
Phase 
Angle 

% 
Error 

Δ from 
Reference 

Limit 
Class 1 

Pass/Fail 
Class 1 

SN006 

REF 0.05Ib 1 0.07 - - - 

2% 0.05Ib 1 0.07 0.00 0.5 P 

-2% 0.05Ib 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 

REF 0.1Ib 0.5 Ind 0.24 - - - 

2% 0.1Ib 0.5 Ind 0.25 0.01 0.7 P 

-2% 0.1Ib 0.5 Ind 0.25 0.01 0.7 P 

REF Ib 0.5 Ind 0.15 - - - 

2% Ib 0.5 Ind 0.15 0.00 0.7 P 

-2% Ib 0.5 Ind 0.15 0.00 0.7 P 

REF Imax 0.5 Ind -0.08 - - - 

2% Imax 0.5 Ind -0.06 0.02 0.7 P 

-2% Imax 0.5 Ind -0.04 0.04 0.7 P 
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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 

Pressure 
recorder 

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

NA for single phase model.  
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Voltage Unbalanced 

NA for single phase meter. 
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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 
(°C) 

Humidity 
(%RH) 

Pressure 
(kPa) 

Required 23 (±2) 50 - 75 - 

Actual 23 68 - 

Test Date and Location 

 

Testing Performed Test Operator Location Date(s) 

Magnetic Induction of 
external origin 0.5mT 

Vairakkannu Vairavan/Lim 
Mico/Soo Voo Key/ Sherry Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-06-06 

 

Test Results 

The GEN™5 RIVA is compliant with IEC 62053-21 Table 8, Section 8.2 Mag Induction of External 
Origin. 
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Figure 35: Magnetic Induction Setup (Vertical) 

 

Figure 36: Magnetic Induction Setup (F-B) 
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Figure 37: Magnetic Induction Setup (S-S) 

 

 

Table 42: Magnetic Induction Detailed Test Results  

Meter 
Serial 

Number 

Test 
Location 

Test 
Point 

Power 
Factor 

% Error 
Δ from 

Reference 
Limit 

Class 1 
Pass/Fail 
Class 1 

SN983 

REF Ib (Line) 1 -0.05 - - - 

V Ib (Line) 1 -0.16 0.11 2 P 

F-B Ib (Line) 1 -0.34 0.29 2 P 

S-S Ib (Line) 1 -0.46 0.41 2 P 
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Test Equipment Used 

 

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

Meter Test 
System 

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

Temperature, 
Humidity and 

Pressure 
recorder 

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

Measuring Tape 139441 BLUE-POINT - 2020-09-29 2023-09-29 

Clamp Meter MY58210005 Keysight U1212A 2022-08-15 2023-08-15 

Current Source CP2-1612027 
Suzhou ESA 

Electrical 
Technology 

CP2-120A No cal reqd No cal reqd 

Induction coil 
400AT 

04-T-00002 UL 400AT No cal reqd No cal reqd 
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Operation of Accessories 

NA due to no accessories for this meter 
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IEC 62053-21 SECTION 8.2.1 ACCURACY IN THE PRESENCE OF HARMONICS 

 Criteria 

Test conditions: 

–    fundamental frequency current: I1 = 0,5 Imax 

–    fundamental frequency voltage: U1 = Un 

–    fundamental frequency power factor: 1 

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

–    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. 

Resulting harmonic power due to the 5th  harmonic is P5 = 0,1 U1 × 0,4 I1  = 

0,04 P1 or total active power = 1,04 P1 (fundamental + harmonics). 

 

Test Date and Location 

 

Testing Performed Test Operator Location Date(s) 

Presence of 
Harmonics 

Vairakkannu Vairavan/Lim 
Mico/Sherry Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-05-04 

 

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. 
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 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 

Meter 
Serial 

Number 

Test 
Location 

Test 
Point 

Phase 
Angle 

% Error 
Δ from 

Reference 
Limit 

Class 1 
Pass/Fail 
Class 1 

SN967 SG 
0.5Imax 1 0.09 - - - 

0.5Imax 1 0.18 0.09 0.8 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 

Pressure 
recorder 

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

 



 

Test Report  4790778107 _IEC (AS)  

Page:  178 of 407 

 

IEC AS 62053-21 

Clause Requirement  Test Remark Result 

 

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. 

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 
Harmonics and Sub-

Harmonics 

Vairakkannu Vairavan/Lim 
Mico/Sherry Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-05-04 

 

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. 
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 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(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 
Serial 

Number 
Test Location 

Test 
Point 

Phase 
Angle 

% 
Error 

Δ from 
Reference 

Limit 
Class 1 

Pass/Fail 
Class 1 

SN967 

REF 0.5Ib 1 0.11 - - - 

Odd 
Harmonics Ib 1 0.13 

0.02 
0.8 P 

 

Table 45: Sub-Harmonics Test Results 

Meter 
Serial 

Number 
Test Location 

Test 
Point 

Phase 
Angle 

% 
Error 

Δ from 
Reference 

Limit 
Class 1 

Pass/Fail 
Class 1 

SN967 
REF 0.5Ib 1 0.11 - - - 

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 

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

DC in the Even 
Harmonics 

Jackson Daniel UL LLC, 12 Laboratory Drive RTP, 
NC 27709 

2023-06-06 

 

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 
(°C) 

Humidity (%RH) Pressure 
(kPa) 

Required 23 (±2) 45 - 70 - 

Actual 22.7 60.5 - 

 

Test Results 

The GEN™5 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 
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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 
Induction of External 

Origin 

Lim Mico/Soo Voo Key/Sherry 
Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-06-07 

 

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 
(°C) 

Humidity 
(%RH) 

Pressure 
(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. 
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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 
Serial 

Number 
Test Location 

Test 
Point 

PF % Error 
Δ from 

Reference 
Limit 

Class 1 

Pass/ 
Fail 

Class 1 

SN983 

REF Ib 1 -0.07 - - - 

LCD Ib 1 -0.08 0.01 2 P 

Push Buttons Ib 1 -0.08 0.01 2 P 

Top of meter Ib 1 -0.08 0.01 2 P 

Left of Meter Ib 1 -0.08 0.01 2 P 

Bottom of 
Meter 

Ib 1 -0.08 0.01 2 P 

Right of Meter Ib 1 -0.08 0.01 2 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 

Pressure 
recorder 

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

DC Power 
Supply 

PSU05 ITECH IT6720 No cal reqd No cal reqd 

Digital 
Multimeter 

77780330 FLUKE 177 2023-04-06 2024-04-05 

    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 
(°C) 

Humidity 
(%RH) 

Pressure 
(kPa) 

Required 23 (±2) 50 - 75 - 

Actual 21.8 74.1 - 

 

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 
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Table 47: Initial Start-up Test Results 

Meter 
Serial 

Number 

Voltage, 
Un (V) 

Time 
recorded, 

sec 

Limit, 
Pass/Fail 

 sec 

SN967 230 1.13 5 Pass 

Section 8.3.2 Test of No-Load Condition 

Criteria 

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. 

The minimum test period t shall be 

t ≥ (480 x 106) / k m Un Imax [min] for meters of class 2 

t ≥ (300 x 106) / k m Un Imax [min] for meters of class 3 

where 

k is  the  number  of  pulses  emitted  by  the  output  device  of  the  meter  per 

kilowatt-hour (imp/kW h); 

m is the number of measuring elements; 

Un is the reference voltage in volts; 

Imax    is the maximum current in amperes. 

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

 

Testing Performed Test Operator Location Date(s) 

No Load Vairakkannu Vairavan/Lim 
Mico/Sherry Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-05-04 

 

Test Method 

1. Determine the time the meter should run for based on the above formula. 
2. 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 
(°C) 

Humidity 
(%RH) 

Pressure 
(kPa) 

Required 23 (±2) 50 - 75 - 

Actual 22.3 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 
Serial 

Number 

Applied 
Voltage 
1.15 Un 

Applied 
Current 

*Test 
Duration, 

min 

Pulse 
counted 
after test 
duration 

Pass / 
Fail 

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 
System 

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

Timer 139436 Extech 365515 2023-02-14 2024-02-14 

Temperature, 
Humidity and 

Pressure 
recorder 

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

Meters for Class of meter Power factor 

1 2 

Direct connection 0,004 Ib 0,005 Ib 1 

Connection through current transformers 0,002 In 0,003 In 1 

 

Test Date and Location 

 

Testing Performed Test Operator Location Date(s) 

Starting Vairakkannu Vairavan/ Lim 
Mico/Sherry Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-05-04 

 

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 
(°C) 

Humidity 
(%RH) 

Pressure 
(kPa) 

Required 23 (±2) 50 - 75 - 

Actual 22.3 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 

 

 

Table 49: Starting Current Test Results 

Serial 
Number 

Voltage 
Used 

Ib 
Staring 
Current 
Used A 

PF Direction 
% 

Error 
Pass/Fail 

SN967 
230 5 0.02 1 Import -0.31 P 

230 5 0.02 1 Export 0.76 P 
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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 

Pressure 
recorder 

139452 OMEGA iBTHX-W 2023-01-11 2024-01-10 
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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 
Mico/Sherry Wong 

UL SGP , 20 Kian Teck Lane, 
Singapore 627854 

2023-05-04 

 

Test Method 

1. Power the meter under rated voltage 
2. Start readings of the register(s) under test are collected with current switched off 
3. The current is switched on for dosage of 1kWh no more than ½ Imax 
4. The current is switched off. End readings of the register(s) under test are collected. 
5. 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. 

 

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

 Temperature 
(°C) 

Humidity 
(%RH) 

Pressure 
(kPa) 

Required 23 (±2) 50 - 75 - 

Actual 22.3 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 

Meter 
Serial 

Number 

Test 
Point 

Phase 
Angle 

# of 
Pulses 

Counted 
Pulses 

Register 
Start 

Reading 

Register 
End 

Reading 

% 
Error 

Limit 
Class 1 

Pass/Fail 
Class 1 

SN967 0.5Imax 1 1,000 1,001 15.2520 16.2530 0.00 1 P 



 

Test Report  4790778107 _IEC (AS)  

Page:  195 of 407 

 

IEC AS 62053-21 

Clause Requirement  Test Remark Result 

 

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 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 

Pressure 
recorder 

139452 OMEGA iBTHX-W 2023-01-11 2024-01-10 
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RTP Test report: R4790778107 _IEC (AS)_RTP 
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