L

Type evaluation report

Report number NMi-1901209-01
Page 1 of 2

Issued by : NMi Certin B.V.,
accredited by the national accreditation body (RvA), based on the ISO/IEC
17025, with identification number L029. RvA is signatory member of both
the Multi-Lateral Agreement of the European cooperation for
Accreditation (EA) and the Mutual Recognition Arrangement of the
International Laboratory Accreditation Cooperation (ILAC).

Applicant 3 Landis+Gyr AG
Theilerstrasse 1
CH 6301 Zug
Switzerland

Measuring instrument : A poly phase static watthourmeter

Manufacturer Landis+Gyr
Type : (E650) ZMD/ZFD400...54
(5650) SMA/SFA400...54
Test specifications : - |EC 62052-11
"Electricity metering equipment (AC) - General requirements, tests and
test conditions - Part 11: Metering equipment"
- |EC 62053-21
"Electricity metering equipment (AC) - Particular requirements - Part
21: Static meters for active energy (classes 1 and 2)"
- IEC 62053-22
" Electricity metering equipment (AC) - Particular requirements - Part
22: Static meters for active energy (classes 0,2 S and 0,5 S)"
- EN 50470-1
"Electricity metering equipment (a.c.) - General requirements, tests
and test conditions - Part 1: Metering equipment (class indexes A, B
- EN 50470-3
"Electricity metering equipment (a.c.) - Particular requirements - Part 3:
Static meters for active energy (class indexes A, B and C)"

Testing period : June up to and including August 2017
Issue date : 22 August 2017
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Tests : The meters as specified in annex 2 were tested for compliance with the

standards as specified on page 1 of this type evaluation report. The
performed tests are stated in annex 1. If applicable specific test
conditions are stated at each test.

Results . See annex 1 of this type evaluation report. The meter fulfils the
general requirements of the IEC 62052-11, and the requirements for
class 1 of the IEC 62053-21 and the requirements for class 0,2 S of the
IEC 62053-22 for all performed tests.

The meter fulfils the general requirements of the EN 50470-1 [2006],
and the requirements for class C of the EN 50470-3 [2006] for all
performed tests.

Based on Lthe compliance with the EN 50470 documents NMi presurmes
conformity with the Measuring Instrument Directive (MID). The
investigation has resulted in a class C EU-type examination certificate
nr. T11132 revision 0.

Traceability : The measurements have been executed using standards for which the
traceability to (inter)national standards has been demonstrated
towards the RVA.

Uncertainty . The reported uncertainty is based on a standard uncertainty multiplied
by a coverage factor k=2, which provides a confidence level of
approximately 95%.
The total uncertainty of the measurements of the error of indication
is 0,06% for power factor=1, and 0,10% for power factor=0,5 inductive

or power factor=0,8 capacitive.
The total uncertainty in the measurements of power is 0,02 W.

Annexes : The complete type evaluation report consists of the following annexes:
annex 1 : performed tests
annex 2 : characteristics of the tested meters
annex 3 : checklist of general requirements
annex 4 : test data
Remark : The test data as presented in the annex 4 of this type evaluation report

is performed under RvA accreditation with reference number L029, in
which conformity to ISO/IEC 17025 has been demonstrated.

The data as presented in the annexes 1, 2 and 3 gives extra
information.
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| _M| Joxmang3a omeHKa HA THM A
|
| Howmep Ha noknan NMi-1901209-01
| Crpannna 1 or 2
H3spmanen ot : NMi Septun B.B.,
aKpeauTupana OT HaLMOHAaNHUs oprad 1o akpeautauus (RvA), Bb3 OCHOBa Ha
[SO /IEC 17025, ¢ uaeHtudukauuonen Homep L029. RvA e unen, noanucan
KakTo MHOrocTpaHHOTO Cnopa3yMeHue 3a €BponeiicKO ChbTPYAHUYECTBO 3a
akpeantauus (EA), Taka M cnopazyMeHHETO 3a B3aMMHO NPU3HABaHE Ha
. MEXAYHaApPOAHOTO ChTPYAHHYECTBO 3a aKpeAUTalUus Ha JabopaTopHumnTe
! (ILAQC).
BagBuren : Jlanguc+Iup AT
Teiinepuipace 1
CH 6301 Lyr
HIseituapws
HzmepraTenen ypen MHuoroasen ctaTu4eH ejeKrpomep
ITpouaronuren JMannuc+Tvp
s Tnn : (E650)
1 oo TZMD/ZFD400...S4 "
(S650)
SMA/SFA400...84
Crneuudvkanunu Ha Tecta : - IEC 62052-11
" ObopynBaHe 3a uzmepBane Ha enektpoeHeprus (AC) - O6UM UIUCKBAHWS,
W3MUTBAHWA K yCIIOBMsA 3a W3nuTeaHe - Yact 11: U3smepearenno obopyasane "
- IEC 62053-21
"O6opynBaHe 3a namepsane Ha enekrpoereprus (AC) - CneunduyHu M3ncKBaHus,
Yact 21: CTaTv4HW U3MepBaTesIHM YPEaIu 3a aKTuBHa cHeprus (knacose 1 u 2)
- IEC 62053-22
"O6opynpaue 3a usMepsane Ha enektpoeHeprhs (AC) - CneundbHyHK
usrckBanus. Yact 22: CraTUYHY W3MEpPBaTENH 3a aKTHBHA eHeprus (KJ1acoBe
0,2Su0,58)"
- EN 50470-1
"O6opynBaHe 3a U3MepBaHe Ha eJlekTpoeHeprus (a.c.). - O61H U3 NCKBaHUs,
U3NHTBaHWA W YCIIOBUS 3a W3nuTBaHe. - Yact 1: MamepearenHo o6opyzasaue
(knacoeu nokazarenu A, B) "
- EN 50470-3
"O6opyBaHe 3a u3MmepBaHe Ha enekTpoeHeprus (a.c.) - Cneunduuuu
{ u3nckBaHus - Yact 3: CratnyHu usMepBarenHn nprubopu 3a akTHBHA EHEprus
r (xnacoBy nokasarenu A, B u C)"
TecToBY Nnepuo : HOHu g0 u Bka. Asryct 2017
! Jlara Ha uzaBaHe : 22 Arryct 2017
H3BbplLIEH OT: TlpoBepeH oT:
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Howmep Ha moknan NMi-1901209-01
Crpanuna 2 ot 2

HBMCpBaTeHHHTe Ype€au, noCO4Y€HU B IIPDHUNOKEHUE 2, Ca TeCTBaHH 3a
CbOTBETCTBUE CbC CTAHAAPTUTE, NOCOYEHHU Ha CTpaHula 1 oT TO3M
AOKJian 3a OUECHKAa Ha T™MNa. [/I3B’prL[eH[/ITC U3NUTBAHUA Ca TTOCOYECHHU B
MNPUITOKEHUC 1. Ako e NPpUITOIKUMO, NMPH BCAKO U3MMHNTBaHE CE
Nnoco4YBaT KOHKPETHU YCJIOBUA 34 N3TINTBAHE.

Bx. INpunoxenue 1 KbM TO3M JOKIIA 3a OLIEHKA HA TUNA.
HM3mepBaTesHUAT ypel OTrOBaps Ha o0 UTe u3nckBaHus Ha IEC
62052-11 1 uanckBanuaTa 3a knac 1 na IEC 62053-21 u
M3UckBaHUATa 3a kiac 0,2 S Ha IEC 62053-22 3a BCUYKU NPOBEAEHU
HM3MHUTBAHUS.

HsmepBaTenHUAT ypea OTroBaps Ha obuidTe n3Mckpanus Ha EN
50470-1 [2006] 1 Ha u3uckBaHuATa 3a kiac C Ha EN 50470-3 [2006]
3a BCUYKY MPOBEAECHU U3MUTBaHHUIL,

B13 ocHOBa Ha choTBeTCTBUETO ¢ fJokyMeHTnTe EN 50470 NMi
npearnonara cLoTBeTcTBHE ¢ JIupekTHBaTa 32 H3MEpPBATE/IHUTe ypeau
(MID). B pesyaTar Ha U33caefiBaHeTo Gellle u3aaleH cepTHHHKAT 3a
EC nzcnenpaHe Ha Tuna knac Ne T11132 peunzus 0.

. I/IBMepBaHH}lTa ca U3BbLPLUEHHU C U3IIOJ3BAaHEe HA CTaHAapTH, 3a KOUTO

MpPOCIeAUMOCTTa HO MEXAYHAPOAHUTE U HAUMOHAIHH CTAHAAPTH €
JokazaHa crpaMo RvA.

: OTyeTeHaTa HECUTYPHOCT C€ OCHOBABa Ha cTaHJapTHAa HEONPENEAeHOCT,

YMHOMXKeHa ¢ koe@UUKHEeHT Ha nokputue k = 2, KOHTO ocHrypsiga HWBO
Ha OoBepUe OT NpUbAM3HTEIHO 95%.

O6LaTta HeoNnpeAeIeHOCT Ha U3MEPBAaHUATA Ha rpewkKara Ha
uuaukauusTa e 0,15% 3a dakrop Ha mouwHocT = | 1 0,20% 3a dakTop
Ha MowHOCT = 0,5 UHAYKTUBEH UM pakTop Ha MoL(HOCTTa = 0,8
KanauuTieeH. O611aTa HECUTYPHOCT B U3MEPBaHUATA Ha MOLHOCTTA
e 0,02 W.

fapwioxeHue 1: nposeaeHU TECTOBE

OPUIOHKEHUE 2: XapakTePUCTUKH Ha TECTBAHUTE €JIEeKTPOMEPH
MPUJIOXKEHHE 3: CIUCHK ¢ 0OLIU U3UCKBAHUS

TIpUIOIKEHUE 4: TECTOBU AaHHU

: HaHHMTe OT U3IIUTBAHUATA, NPEACTABEHU B [IPUJIOIKEHNE 4 kbM TO3U

JOKNaJl 32 OLEHKA Ha Tulla, ce U3BBPLIBAT CbrlacHO RvA akpeauTaums
¢ pedepenTten Homep 1.029, B kosTO € JoKa3aHO choTBeTCTBUE C ISO /
IEC 17025.

JanHuTe, npejacTaBeHy B npuaoxkenus 1, 2 n 3, npenocraBst
JOMBbIHUTENHA uHdOpMaL U,
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= S o (\PH (e

: [TbaHuaT AoKaa/] 32 OlleHKA HA TUIIA C€ ChCTOM OT ClieJHUTE NpUNIOKEHNUS]
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Annex 1: Performed tests

2

In the following tables the performed tests are indicated with the accompanying results, as well as the
page number of the appertaining annex where the results are presented.

Particular requirements of the IEC 62053-21/ EN 50470-3:

article tests: passed not not annex 4
IEC 62053-21/ |EC applicable |performed| page
62053-22 / EN 50470-
3
8.18.1/8.1 error due to variation of current (at reference conditions) V 1
8.18.1 /8.1 erfor due Lo variation of current (single phase load) v 4
838.3/87.9 starting- and no-load condition v 8
- 8.48.4-/8.7.10 -meter-constant--— — — - 10
8.282/8 variation of the error due to variation of the voltage N 11
8.28.2/8 variation of the error due to variation of the frequency v 13
8.28.2/8.5 reversed phase sequence v 14
8.28.2/8.5 voltage unbalance v 15
8.28.2/85 operation of accessories v 16
828.2/- variation of the error due to variation of the temperature v 17
8.28.2/85 variation of the error due to harmonics v 18
8.28.2/8.5 continuous magnetic induction of external origin v 19
8.28.2/8.5 magnetic induction of external origin (0,5 mT) v 20
7171771 power consumption v 21
7.27.2/8.6 variation of the error due to short-time overcurrents Ve -
7.37.3/85 variation of the error due to self-heating v 22
7337337172 AC voltage test e >
General requirements of the IEC 62052-11/ EN 50470-1:
article tests: passed not not annex 4
IEC 62052-11 /EN applicable |performed| page
50470-1
73.2/73 impulse voltage test o -
74/- earth fault V 23
7.5.2/74.5 immunity to electrostatic discharges e -
753/7.4.6 immunity to electromagnetjc:RF-fields v» =
7.5.4/74.7 fast transient bursts ) : » -
7.55/7438 immunity to conducted disturbances Ve -
7.5.6/7.4.9 surge immunity v+ -
7.5.7/7.4.10 damped oscillatory waves immunity e -
7.587/7.4.13 radio interference suppression Vs -
71.2/74.4 influence of supply voltage ! v 24
7.2/17.2 influence of heating 1 v 25
6.3.1,6.3.2,6.33 dry heat test, cold test and damp heat, cyclic teM = v 26
6.3.4 solar radiation _— ;i\ \ v -
5.2.2.2,5.2.2.3 shock and vibration tests " .. \fy "\ W} \
5.2.2.1 spring hammer test \ TR '\\“‘,F,\\. = i
5.9 protection against dust and Watep $34° .~
5.8 test of resistance to heat and fire =" J
A3

. A
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Report number NMi-1901209-01

Annex 1
Page 2 of 2

Extra reguirements for the EN 50470-3:

article tests: passed not not annex 4
EN 50470-3 applicable|performed| page
8.1 accuracy tests at reference conditions v 28 |
8.2 repeatability ¥ 31
8.3 variation of the error due to variation of the voltage v 34 ‘
8.3 variation of the error due to variation of the frequency v 38 al
8.3 variation of the error due to variation of the temperature v 1 "
8.4 maximum permissible error ¥ a7 |
85 earth fault v 23 |
o
Other tests:
I tests: passed not not annex 4
applicable| performed| page
I TR 50579 disturbance with harmonics in the frequency range 2-150 kHz y 53
| WELMEC 11 one phase export, remaining phases import M 54

Remark:

The measurements are performed at a reference temperature of 23+2 °C, unless an

other temperature is stated.

The tests for resistance to heat and fire, double insulation and the spring hammer
test are performed at the TUV Rheinland EPS BV laboratory in Leek, the Netherlands.

£

*) For the tests which are not performed, as indicated in annex 1, a reference can be made

to further investigations with the ZxD/SxDxxx S4 meter, as presented in the test report
no. E2307-05b1-17, E2307-21-17, E2307-22-17 and E2307-23-17, issued by Quinel and no.
17-1K-0126.502 and 17-1K-0028.U01, issued by Electrosuisse. The resulits of these tests can

be applied also for the ZxD/SxDxxx S4 meter.

|
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Report number NMi-1901209-01
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Annex 2: Characteristics of the tested watthour meters

Sample Model Serial Yearof | lnin | I | lmax Ut fef |Meter constant
number number |fabrication| [A] | [A] | [A] I\Y] [Hz] [imp./kWh]

1.1 ZMD405CT 38607953 2017 001 | 1 10 3;:;:)?21;' 50 10.000
12. ZMD405CT 38607954 2017 001 | 1 10 33")(5;::)?21; 50 10.000
13. ZMD405CT 38607955 2017 0,01 | 1 10 3;‘:2812)721 s | %0 10.000
14 ZMDAOSCT 38607956 2017 001 ] 1 10 3;35;2)%'5" 50 10.000
15, ZMDA0SCT 40024362 207 oot [ 1 | 10 |FE0D ] 5o 5.000
16. ZMD405CT 40024363 2017 001 | 1 10 3;328‘::,?21;' 50 5.000
1.7 ZMDA0SCT 40 115 104 2017 0,01 | 1 10 3;3:42)?21;‘ 50 10.000
1.8 ZMDA05CT 40 115110 2017 001 | 1 10 3;3;3’4:)?:1;‘ 60 5.000
19 ZMD405CT 40 115 109 2017 001 | 1 10 3;::;;?21; 60 5.000
21. ZFD405CT 40024359 2017 001 | 1 10 3;‘:;’;,7:1;' 50 5.000
2.2. ZFDA05CT 40024364 2017 001 | 1 10 3;‘3:1:)%;‘ 50 5.000
23. ZFDA05CT 40024360 2017 001 | 1 10 3;‘33:;;21;' 50 5.000
24, ZFD405CT 40024361 2017 001 1 10 3;::;:)?21'5" 50 5.000
3., ZMD405CT 38607957 2017 005 | 5 20 3;:3:;21;' 50 5.000
3.2, ZMDA05CT 38607958 2017 005| S 20 3;:51;?21'5" 50 5.000
33. ZMDA05CT 38607959 2017 0,05 5 20 3;(528!‘:)?:15 50 5,000
34. ZMDA05CT 38607960 2017 0,05 5 20 3;:52)?:1 5 50 5.000
5.1 ZMDA02CT 40 024 356 2017 = 03 | 1,2 33":28‘"::21;' 50 50.000
5.2 ZMD402CT 40 115108 2017 - 03 | 1,2 3;::;:)?21;‘ 50 50.000
5.3 ZMD402CT 40 115107 2017 = 03 | 1.2 3;:3:)?21;' 50 50.000

IEC accuracy class: BorC(EN), 1or0,550r0,2S (IEC) =

Software version: B40 Checksum: 0xDA22 =

Hardware version: ‘ sS4 '*‘H" "‘\

( oSN t' f)\“’}\\_ .;_v_;_‘;ﬁ
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Remarks: The results as mentioned in this type evaluathn report relate onIy to the meters which are
tested. i i
The above mentioned characteristics were staéed on the watthour meters under test and
are required by the IEC documents.
However, according to the Annex V of the MII£ and the EN 50470 documents,
other parameters are used to define the meter characteristics. Therefore in addition
the following characteristics are used during the |nvest|gat|on

lyt 0,05 * 1, N
i - 02*l, (=001*1)
g 0,02*1, (=0,001%1,)

Several tests are performed to show compliance with both theé IEC documents and

EN 50470 documents, as indlcated In Anhex 1. For those tests malnly the terminology
—_as-ind icaIed—in_th&lECdocumentsis_used._‘lihéabovermention,edfvaIue&for_lm_l,mwandﬁ-_ o

I can be used for a cross reference hetween the two different kind of terminologies.

Photograph:
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Annex 3: Checklist of general requirements

General requirements standard IEC 62052-11:

article |[requirement passed not
(yes/no) applicable

4.1 - 4.3 |the meter must have a 'standard' value for voltage, current

yes
and frequency.
5.1 the meters shall be designed in such a way to avoid any
danger, for electric shocks, excessive temperatures, fire and yes
penetration of dust and water.
5.2.1 |internal parts may only be accessible after breaking a seal. yes
the cover may only be removed by use ot a tool. yes
non-permanent deformation may not influence the meter, yes
meters with a reference voltage > 250V shall and whose case is wholly na
or partilly made of metal, shall be provided with a protected earth terminal.
5.3 |the registers must be observed clearly. yes
5.4 requirements for terminals yes
the material of the terminal block has passed the tests given in 1SO yes*)
75 for a temperature of 135°C and a pressure of 1,8 MPa (Method A).
5.5 |the terminal cover shall be sealed independently. yes
5.6 |see requirements for clearance / creepage distances yes
5.7 |meters of protective class Hl shall be sufficient isolated (see yes

requirements).
5.10 |presentation of measured energy must be clearly by a
mechanical/electronical register, containing sufficient elements yes
for 1500 hours running at {,,,,,, While the indication is in kWh
the active tariff shall be indicated, the identification of each tariff
applied shall be possible and, for automatic sequencing displays, yes
each display shall be retained for a minimum of 5s.
at interruption of the tension the indication must be recovered
“ within a period of at least 4 months,

5.11 |the meter shall have a test output. yes
5.11.1 |the maximum pulse frequency shall not exceed 2,5 kHz, the

yes

pulse transition time shall not exceed 20 ps. 1
5.11.2 |the wavelength is between 550 nm and 1000 nm. yes
5.12.1 |all necessary markings shall be put onto the meter. yes
5.12.2 |the meter is marked with a connection diagram yes

*) The judgement is performeghbased on documents delivered by the applicant.

A

WHopmaumaTa e sanuyeHa cbrin. un. 45 nun. 59, an. 1 ot 33J14
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General requirements standard EN 50470-1:

article |requirement passed not
(yes/no) applicable

4.1 - 4.3 |the meter must have a 'standard' value for voltage, current

yes

and frequency.

5.1 the meters shall be designed in such a way to avoid any
danger, for electric shocks, excessive temperatures, fire and yes
penetration of dust and water.

5.2.1 [internal parts may only be accessible after breaking a seal. yes
the cover may only be removed by use of a tool. yes
non-permanent deformation may not influence the meter. yes

5.3 |the registers must be observed clearly. yes

5.4 |requirements for terminals yes
the material of the terminal block has passed the tests given in ISO yes*)
75 for a temperature of 135°C and a pressure of 1,8 MPa (Method A).

5.5 |the terminal cover shall be sealed independently. yes

5.6 |see requirements for clearance / creepage distances yes

5.7 |meters of protective class |l shall be sufficient isolated (see s

requirements).
5.10 |presentation of measured energy must be clearly by a
mechanical/electronical register, containing sufficient elements yes

the active tariff shall be ind-iz_ated, the identification of each tariff
applied shall be possible and, for automatic sequencing displays, yes
each display shall be retained for a minimum of 5 s.

for testing purposes it shall be possible to increase the resolution to
0,01 times the principal unit

at interruption of the tension the indication must be recovered
within a period of at least 4 months,

5.11 |the meter shall have a test output. yes
5.11.1 |the maximum pulse frequency shall not exceed 2,5 kHz, the

yes

yes

pulse transition time shall not exceed 20 ps. S
5.11.2 |the wavelength is between 550 nm and 1000 nm. yes
5.12.1 |all necessary markings shall be put onto the meter. yes
5.12.2 |the meter is marked with a connection diagram yes
5.13 |for each meter type, an instruction manual shall be made available 7

including the stated information

*) The judgement is performed based on documents delivered by the applicant.

MHdopMaumsaTa e 3anuyeHa cbri. un. 45 nun. 59, an. 1 ot 33/
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General requirements standard EN 50470-3:

article [requirement passed not
(yes/no) applicable

9 durability
the meter shall be designed to maintain an adequate stability of its yes*)
metrological characteristics over a period estimated by the manufacturer.

10 [reliability yes**)
the meter shall be designed to operate reliable.

1 the functions implemented in software shall be unambiguously
identified and their operation adequately documented by the yes
manufacturer
software identification shall be easily provided. yes
corruption of metrologically relevant software shall be eaasily detected. yes
metrologically relevant parameters shall be identified and protected yes
against accidental or intentional changes after placing the legal seals.
evidence of any intervention shall be available for a reasonable time, yes
if there are parameters, which are allowed to be set in the field, this shall
be possible only under adequate protection, using the specified method; yes
any admissible changes of such parameters shall be properly traceable.
the security system of the meter shall be adequately documented. yes
non-relevant functions in the software shall not influence the correct
operation of the metrologically relevant software. i '

*) The judgement is performed based on documents delivered by the applicant.
**) The judgement is performed based on documents delivered by the applicant.
Requirements WELMEC 11:
article |requirement passed not
(yes/no) | applicable
The cumulative register is protected by means of a hardware seal. yes
If no cumulative register is available, the registers from which the total quant na
supplied can be derived, are protected by means of a hardware seal.
If the effect of different phase sequences is NOT negligible, the meter shall i
bear information in respect of phase sequence to be applied. ’
, i
i A KGR
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Annex 4: Test data
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MHpopmauumaTa e 3anumyeHa cbrm. un. 45 n un. 59, ah. 1 o1 3311

Test: Error due to variation of the current (at reference conditions)
The error of the meters is measured under reference conditions at different
values of the current and power factor.
Results: Balanced load:
Error [%] Import 3x230/400V |
1{%] of I, Sample nr. 1.1 Sample nr. 1.2 Il
cos(f)=1 cos(f)=0,5 ind. | cos(f)=0,8 cap. cos(f)=1 cos{f)=0,5 ind. | cos(f)=0,8 cap.
1 + 0,1 + 0,1
2 + 0,0 +0,1 + 0,0 +0,0 +0,1 +0,0
5 + 0,0 +0,1 +0,0 + 0,0 +0,1 + 0,0
10 + 0,0 + 0,1 + 0,0 + 0,0 +0,1 +0,0
20 +0,0 +0,0 + 0,0 + 0,0 +0,0 +0,0
50 + 0,0 +0,0 + 0,0 + 0,0 + 0,0 + 0,0
100 + 0,0 +0,0 + 0,0 + 0,0 + 0,0 +0,0
0,5-Imax +0,0 -0,1 + 0,0 +0,0 -0,0 +0,0
Imax + 0.0 -0.1 + 0.0 + 0.0 -0,1 + 0,0
Error [%] Export 3x230/400V ﬂ
| [%] of I, Sample nr. 1.1 Sample nr. 1.2 ll
cos(f)=1 cos(f)=0,5 ind. | cos(f)=0,8 cap. cos(f)=1 cos(f)=0,5 ind. | cos(f)=0,8 cap.
1 -0,0
2 -0,0 +0,0 -0,0 +0,0
5 + 0,0 + 0,0 -0,0 +0,0 + 0,0 -0,0
10 +0,0 +0,0 +0,0 +0,0 +0,0 +0,0
20 + 0,0 + 0,0 +0,0 + 0,0 + 0,0 +0,0
50 +0,0 +0,0 +0,0 + 0,0 +0,0 +0,0
100 +0,0 + 0,0 + 0,0 + 0,0 +0,0 + 0,0
0,5-Imax + 0,0 -0,1 +0,0 + 0,0 -0,0 + 0,0
Imax + 0,0 -0,1 + 0,0 + 0,0 -0,1 + 0,0
Error [%] Import 3x230/400Y It
I [%] of i, Sample nr. 2.1 Sample nr. 2.2 |
cos(f)=1 cos(f=0,5 ind. | cos(f)=0,8 cap.
1 +0,0 | D
2 +0,0
5 +0,0
10 +0,0
20 +0,0
“50 +0,0
100 ‘+0,0
0,5-Imax + 0,0
max +00

N\
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Error [%] Export 3x230/400V It
1 [%] of I, Sample nr. 2.1 Sample nr. 2.2 It
cos(f)=1 cos(f)=1
1 -00 SRS M - TS -0,0 |
2 -0,0 +0,0 -0.1 -00 -0,1 -0,0
5 +0,0 +0,0 -0,0 -0,0 -0 -0,0
10 +0,0 +0,1 -0,0 -0,0 -0.1 + 0,0
20 +0,0 +0,1 -0,0 -0,0 -0,1 +0,0
50 +0,0 +0,1 -0,0 -0,0 -0,1 + 0,0
100 +0,0 +0,1 + 0,0 -0,0 -0 +0,0
0,5-Imax +00 +0,0 + 0,0 -0,0 -0, +0,0
Imax + 0,0 + 0,0 + 0,0 -00 -0.1 +0.0 J
Error [%] Import 3x230/400V |
1{%] of I, Sample nr. 3.1 Sample nr. 3.2 It
cos(f)=1 cos(f)=1 cos(f)=0,5 ind. | cos()=0,8 cap.
1 +0,0 e DRI [, & TNt +0,0 ,
2 + 0,0 +0,1 +0,0 + 0,0 + 0,1 + 0,0
5 +0,0 +0,1 + 0,0 + 0,0 +0,1 +0,0
10 +0,0 +0,1 +0,0 + 0,0 +0,1 + 0,0
20 +0,0 +0,1 + 0,0 +0,0 +0,1 +0,0
50 +0,0 +0,1 -0,0 +0,0 +0,0 - 0,0
100 +0,0 + 0,0 +0,0 +0,0 +0,0 +0,0
0,5:lmax +0,0 + 0,0 +0,0 + 0,0 +0,0 +0,0
Imax + 0,0 -0,0 + 0,0 + 0,0 -0,0 + 0,0
Error [%] Export 3x230/400V
1{%] of I, Sample nr. 3.1 Sample nr. 3.2
cos(f)=1 cos(f)=0,5 ind. | cos(f)=0,8 cap. cos(f)=1 cos(f)=0,5 ind. | cos(f)=0,8 cap.
1 +0,0 -0,0
2 +0,0 +0,1 -0,0 +0,0 +0,0 -0,0
5 +0,0 +0,1 -0,0 +0,0 +0,1 -0,0
10 +0,0 +0,1 +0,0 +0,0 +0,1 -0,0
20 +0,0 “He0n +0,0 +0,0 +0,1 +0,0
50 +0,0 +0,1 =0,0 +0,0 +0,0 -0,0
100 +0,0 + 0,0 +0,0 +0,0 +0,0 + 0,0
0,5-Imax +0,0 + 0,0 +0,0 + 0,0 + 0,0 + 0,0
Imax +0,0 -0.0 + 0,0 + 0,0 -0,0 + 0,0
Error [%] Import 3x230/400V 1
1 {%] of |, Sample nr. 5.2 Sample nr. 5.3 |
cos(f)=1 cos(f)=0,5 ind. | cos(f)=0,8 cap. cos(f)=1 cos(f)=0,5 ind. | cos(f)=0,8 cap.
1 +0,0 | :
2 +0,0
5. +0,0
10 -~ +0,0
-, 20 +0,0
50 +0,0
100 +0,0
o'i; WHpopmaumaTa e 3anuyeHa cbri. un. 45 nun. 59, an. 1 ot 33/
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Error [%] Export 3x230/400V “
1[%] of I, Sample nr. 5.2 Sample nr. 5.3 Il
cos(f)=1 cos(f)=0,5 ind. | cos(f)=0,8 cap. cos(f)=1 cos(f)=0,5 ind. | cos(f)=0,8 cap.
1 -0,1 -0,1
2 -0,0 +0,1 -0, -0,0 +0,0 -0,1
5 -0,0 + 0,1 -0,1 -0,0 +0,1 -0,
10 -0,0 +0,1 -0,0 + 0,0 +0,1 -0,0
20 -0,0 +0,1 -0,0 + 0,0 +0,1 -0,0
50 +0,0 +0,0 -0,0 +0,0 +0,0 -0,0
100 + 0,0 +0,0 -0,0 +0,0 +0,0 +0,0
0,5:Imax +0,0 + 0,0 + 0,0 + 0,0 -0,0 +0,0
IL Imax -0.0 -0.0 + 0,0 + 0,0 -0,1 + 0,0

Remark: Before the measurements were started, the voltage was connected for at least one hour
and a current of 0,1:1, was running through the meters.
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Single phase load:

Sample nr. 1.1

I [%] of Error [%] Import 3x230/400V
(" cos(f)=1 cos(f)=0,5 ind. It
R 5 i R 5 T |
5 +0,0 + 0,0 +0,0 Jii 3 e |

10 | +00 | +00 | +00 | +01 | +00 | +0,1
20 +0,0 + 0,0 + 0,0 + 0,1 +0,0 + 0,1

100 -0,0 +0,0 +0,0 +0,0 +0,0 +0,0
0,5-imax| -0,0 +0,0 +0,0 -0, -0,0 -0,0
Imax - 0,0 + 0,0 + 0.0 - 0,1 -0,0 -0,1
Samplenr. 1.2
| [%] of Errar [%] Import 3x230/400V
I cos(f)=1 cos(f)=0,5 ind.
R S T R S T
5 +00 | +00 | +00 |} o )
10 +0,0 +0,0 +0,0 +0,1 +0,1 0,0
20 + 0,0 +0,0 + 0,0 + 0,1 +0,0 + 0,0
100 -0,0 +0,0 +0,0 + 0,0 +0,0 +0,0
0,5-Imax| +0,0 +0,0 + 0,0 -0,0 -0,0 -0,0
Imax + 0.0 + 0,0 +00 | -0,0 -0,1 -0,0

Sample nr. 1.1

| [%] of Error [%] Export 3x230/400V
[ cos(f)=1 cos(f)=0,5 ind.
R S T R S T
5 | +00 | +00 | +0,0 ||
10 +00 | +00 | +00 | -01 | -0,0 | —-0,0

20 +0,0 +0,0 +0,0 -0,0 +0,0 -0,0
100 +0,0 +0,0 +0,0 +0,0 +0,0 +0,0
0,5-Imax| -0,0 + 0,0 + 0,0 +0,0 + 0,0 +0,1
Imax -0.0 + 0,0 + 0,0 + 0.1 +0,1 + 0,1

Sample nr. 1.2

| [%] of Error [%] Export 3x230/400V
lp cos(f)=1 cos(f)=0,5 ind.

R > T R S
5 + 0,0 + 0,0 + 0,0 [l

10 +00°| +0,0 + 0,0 -0,0 -0,0
20 +0,0 +0,0 +0,0 -0,0 +0,0
100 +0,0 +0,0 + 0,0 +0,0 +0,0
0,5-Imax| +0,0 +0,0 +0,0 +00 +0,1
Imax + 0.0 + 0.0 + 0.0 + 0.1 +0.1

. Al
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Sample nr. 2.1
I [%] of|  Error [%] Import 3x230/400V II
1, cos(f)=1 cos(f)=0,5 ind. ||
R T
5 +0,0 +0,0
10 +0,0 +0,0 +0,1 +0,1
20 +0,0 +0,0 +0,1 + 0,1
100 +00 | +00 | +0,1 +0,0
0,5 imax} -0,0 | +00 | +0,0 | +0,0
Imex | +00 | +00 | +00 | +00
Sample nr. 2.2
I [%]of|  Error [%] Import 3x230/400V ||
I cos(f=m1 cos(f)=0,5 ind. ||
R T
5 +0,0 +0,0
10 +00 | +00
20 +0,0 +0,0
100 | +00 | +0,0
0,5 Imax| -0,0 +0,0
Imax - 0,0 +0.0
Sample nr. 2.1
'I | [%]of|  Error [%] Export 3x230/400V "
ln cos(f)=1 cos(f)=0,5 ind. ||
R T
5 -0,0 | +0,0 [N
10 -00 | +00 | -0,1
20 -0,0 +0,0 -0,1
100 +0,0 +0,0 -0,1
0,5:Imax] + 0,0 + 0,0 -0,0
|| Imax | -00 | +00 | -0.0
Sample nr. 2.2
I[*%] of|  Error [%] Export 3x230/400V ||
1, cos(f)=1 cos()=0,5 ind. ||
R T
5 -00 | +0,0
10 -00 | +0,0
20 -0,0 + 0,0
100 + 0,0 +0,0
0,5:max] -0,0 | +0,0
| Imax )1 -0.0 + 0.0
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I Sample nr. 3.1
1 [%] of Error [%] Import 3x230/400V
I cos(f)=1 cos(f)=0,5 ind. |
R S T R S T
5 +00 | +0,0 | 0,7 [ |
10 + 0,0 +0,0 +0,1 +0,1 +0,1 +0,1
20 + 0,0 +0,0 +0,1 + 0,1 +0,1 +0,1

100 + 0,0 +00 | +00 + 0,0 + 0,0 +0,1
0,5-lmax| -0,0 +00 | +00 | -00 | +0,0 | +0,0

Imax + 0.0 -0,0 + 0,0 -0,0 -0,1 + 0,0
Sample nt. 3.2
I [%] of Error [%] Import 3x230/400V ||
Iy cos(f)=1 cos(f)=0,5 ind. |
R S T R
5 +00 | +00 | +0,1 | .emen]
10 + 0,0 +0,0 +0,0 +0,1

20 +00 | +0,0 | +0,0 +0,1
100 + 0,0 +0,0 +0,0 +0,0
0,5:-Imax| +0,0 -0,0 +0,0 -0,0
Imax -0,0 - 0,0 '+0.0 - 0.0

Sample nr. 3.1
| [%] of Error [%] Export 3x230/400V
I, cos(f)=1 cos(f)=0,5 ind.
R S T
5 + 0,0 +0,0 +0,1
10 + 0,0 +0,0 +0,1
20 +00 | +0,0 | +0,1
100 +0,0 | +0,0 | +0,0
0,5Imax| +00 [ -0,0 | +0,0
Imax + 0,0 - 0,0 +0,0 + 0,0

+ 0,0
+ 0,0

Sample nr. 3.2 ||

1 [%] of Error [%] Export 3x230/400V
I, cos(f)=1 cos(f)=0,5 ind. |
R S T

5 + 0,0 -0,0 +0,0

10 +0,0 +0,0 +0,0
20 +0,0 +0,0 +0,0
100 + 0,0 -0,0 +0,0 -0,0
0,5-Imax| + 0,0 -0,0 +0,0 +0,0
Imax + 0.0 -0.0 + 0,0 + 0,0

B0 © QPR
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+0,0 |i
+0,0
+ 0,1

1 9%, T
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Remark:

Single phase load:
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Sample nr. 5.2
| [%] of Error [%] Import 3x230/400V
I cos(f)=1 cos(f)=0,5 ind.
R S T R S T
5 +00 | +0,0 | -0,0 v (o g 1] ey 2
10 +0,0 +0,0 +0,0 + 0,1 +0,1 +0,
20 -0,0 +00 | +00 | +0,0 +0,1 +0,1
100 -0,0 +00 | +0,0 | +0,0 +0,0 | +01
0,5-Imax| -0,0 +00 | +0,0 | -0,0 -0,0 +0,0
Imax - 0,0 - 0,0 + 0,0 - 0,0 -0,0 -0,0
“ Sample nr. 5.3
1 [%] of Error [%] Import 3x230/400V ||
I cos(f)=1 cos(f)=0,5 ind. If
R S T R S T
5 +0,0 [ +0,0 | +0,0 [
10 + 0,0 + 0,0 + 0,0 + 0,1 +0,1 +0,1
20 -0,0 +0,0 + 0,0 + 0,1 +0,1 +0,1
100 -0,0 +0,0 + 0,0 + 0,0 +0,0 +0,1
0,5-lmax| -0,0 + 0,0 + 0,0 -0,0 -0,0 + 0,0
imax -0,0 -0,0 +00 | -01 -0.1 -0,0
Sample nr. 5.2
I [%] of Error [%] Export 3x230/400V
I, cos(f)=1 cos(f)=0,5 ind.
R S T R S T
5 0,1 [ -0,0 [ +0,0 [
10 -0,0 + 0,0 + 0,0 -0,1 -0,1 -0,1
20 -0,0 +0,0 +0,0 -0,1 | =01 -0,1
100 -0,0 +0,0 + 0,0 -0,1 -0,0 -0,0
0,5:-lmax| -0,0 +0,0 + 0,0 -0,0 +0,0 + 0,0
Imax - 0.0 + 0.0 + 0,0 -0,0 + 0,0 + 0,0
Sample nr. 5.3
I [%] of Error [%] Export 3x230/400V
I cos(f)=1 cos(f)=0,5 ind.
R S T R S T
5 -01 | +0,0 | +0,1 |EiErun o —
10 -0,0 + 0,0 +0,0 -0,1 -0,0 -0,0
20 -0,0 +0,0 + 0,0 -0,1 -0,1 -0,0
100 -0,0 +00 | +0,0 | -0, +00 | +0,0
0,5-lmax| -0,0 +0,0 +00 | -00 +0,0 | +0,0
Imax -0,0 -0,0 +00 | +0,0 + 0.1 +0,1

Before the measurements were started, the voltage was connected for at least one h

and a current of 0,1-1,, was Ejn’rﬂﬂg_t_b_mugh.:he-metets.
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Test:  Starting and no-load condition

The starting and no-load condition is checked at reference conditions.

Results:

Sample nr. 1.1 3x230/400V

No-load condition with no current and a voltage of 115% of the N
reference voltage

Registration checked at % of |, 0,1 %
||Reg istration checked at % of |, with export energy 01 %

Sample nr. 1.2 3x230/400V

No-load condition with no current and a voltage of 115% of the N
reference voltage

Registration checked at % of |, 0,1 %
Registration checked at % of |, with export energy 0,1%

The meter is functional within 5 s after the rated voltage is

applied to the meter terminals: yes
Sample nr. 2.1 3x230/400V

No-load condition with no current and a voltage of 115% of the i

reference voltage

[Registration checked at % of I, 02 %

Registration checked at % of |, with export energy 0,2 %
Sample nr. 2.2 3x230/400V "

No-load condition with no current and a voltage of 115% of the N

reference voltage

Registration checked at % of |, 0,2 %

Registration checked at % of |,, with export energy 0,2 %

The meter is functional within 5 s after the rated voltage is
applied to the meter terminals:

Y YW JilA
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Sample nr. 3.1 3x230/400V ||

No-load condition with no current and a voltage of 115% of the J
|Jreference voltage
Registration checked at % of |, 0,1 %
Registration checked at % of |,, with export energy 0,1 %
Sample nr. 3.2 3x230/400V
No-load condition with no current and a voltage of 115% of the N
reference voltage
Registration checked at % of |, 0,1 %
Registration checked at % of |, with export energy 01% If

The meter is functional within 5 s after the rated voltage is

applied to the meter terminals: yes
Sample nr. 5.2 3x230/400V

No-load condition with no current and a voltage of 115% of the N

reference voltage

Registration checked at % of |, 0,1 %

Registration checked at % of |, with export energy 0,1 %
Sample nr. 5.3 3x230/400V

No-load condition with no current and a voltage of 115% of the J

reference voltage

Registration checked at % of I, 0,1 %

|Registration checked at % of |, with export energy 0,1 %

The meter is functional within 5 s after the rated voltage is
applied to the meter terminals: yes

T %

fﬂ.*’.ﬂa G b
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Test:

Results:
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Meter constant
The meter constant is checked with the value stated on the nameplate.

The test is performed with: Sample nr. 1.1
Sample nr. 1.2

The meter constant as stated on the nameplate complies with the measured values
of the test output.
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