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1. BHEE
ARIREEEA N EFER L 1 Rk 2 RS AR R FLRF St - R & 50 Hz 8¢ 60Hz
BT REARES > W HEBEHN LA -

1 Scope

This part of IEC 62053 applies only to newly manufactured static watt-hour meters of
accuracy classes 1 and 2, for the measurement of alternating current electrical active energy
in 50 Hz or 60 Hz networks and it applies to their type tests only.

AR AR A B S = A R I A P A A RE LI B 0 L4 42 25 7E A% R BL I 5T A0 Rk R B
BUUMLEEE M E AR RERE RSN Y - WRSREHGFAAFLZERE X
BREMNHETH(ZEEFBER)  NEEHMIMETHZEORRNTEERE
BT EHC A FFREIBAR - HOZER U BREEE T HER L REAAEFE L
stAh g o R BE 5 o 2 AH B AR TR

It applies only to static watt-hour meters for indoor and outdoor application consisting of a
measuring element and register(s) enclosed together in a meter case. It also applies to
operation indicator(s) and test output(s). If the meter has a measuring element for more than
one type of energy (multi-energy meters), or when other functional elements, like maximum
demand indicators, electronic tariff registers, time switches, ripple control receivers, data
communication interfaces, etc. are enclosed in the meter case, then the relevant standards for
these elements also apply.

4 B 3 B
— FLB¥ &2 4 T O T A 600 V(% 1 % 5 R LR B 2 4B G ) 5
— R EL R A

— RSB BB

— EAEFRRRLEFE

M E S R IEC 62052-31:2015

WA BR U s B £ H IEC 62058-11:2008 & IEC 62058-31:2008
o FEM R E S R IEC 62059 2 51 Y 12 % .

It does not apply to:

— watt-hour meters where the voltage across the connection terminals exceeds 600 V (line-
to-line voltage for meters for polyphase systems);

— portable meters;

— data interfaces to the register of the meter;

— reference meters.

The safety aspect is covered by IEC 62052-31:2015.

Regarding acceptance tests,-a-basic—guideline—is—givenintEC61368 see IEC 62058-11:2008
and IEC 62058-31:2008.

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

2. SR
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THMERERAEERGIH > RAEAREEZ -y - AIEFE D E > BEHZFE D LR
R ABEBHNRHEBRZETR(BEMAEE) - BINESE 2% > 80 Z &R (EE
i z) -

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 62052-11:2003  Electricity metering equipment (AC) — General requirements.
tests and test conditions — Part 11 : Metering equipment

Amendment 1 (2016)

IEC 62052-31:2015  Electricity metering equipment (AC) — General requirements,

tests and test c017ditiol7s — Part 31. Product safety
requirements and tests

IEC 62053-61:1998  Electricity  metering equipment  (a.c.) - Particular
requirements — Part 61: Power consumption and voltage

requirements

IEC 62052-11:2003, Electricity metering equipment (AC) — General requirements, tests and
test conditions — Part 11: Metering equipment
Amendment 1 (2016)

IEC 62052-31:2015, Electricity metering equipment (AC) — General requirements, tests and
test conditions — Part 31: Product safety requirements and tests

IEC 62053-61:1998, Electricity metering equipment (a.c.) — Particular requirements — Part 61:
Power consumption and voltage requirements

3. AERES
IEC 62052-11 = Ffl 5% J i 3% 8 i 1 A b o -

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62052-11 apply.

4. EEEBRE
IEC 62052-11 AT m 1 %8 A -
4 Standard electrical values

The values given in IEC 62052-11 apply.

5. MMM EER
| EC 62052-11 > ZEsk @ FH -

5 Mechanical requirements

The requirements of IEC 62052-11 apply.
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6. %M1
| EC 62052-11 fin Z R fF @ M -

6 Climatic conditions

The conditions given in IEC 62052-11 apply.

7. BRMEEX
% IEC 62052-11 1 X B R Z K > AFRE LGS IEfT & T A E XK -

7 Electrical requirements

In addition to the electrical requirements in IEC 62052-11, meters shall fulfil the following
requirements.

7.1 TR
A PR B B LT T B o RO D S R M 8.5 PR S 5 R 1 T 2 £ 1 2 L 60 Y
BIE - D7 3K HE A B 48 IR K R R IR 5 % -

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 thg
measurement of the power consumption shall not exceed 5 %.

7.1.1 BEEREK
ESHEBE - 2FRENSHHET > 5L 568 B EKA UK RAELD
RERAEEBRL 1 RE -

711 Voltage circuits

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

ce
in

x 1 EHAH KRR R G < 6B R R D) ROH R KA

A% HE TL B 5T HBRHERER  ER | AEBHERER Z2ER
el 2W K 10 VA 0.5 VA
i B 2 B — 10 VA

=% 1. & T (BB I RK a5 (FL R 25 ) B A RE U st AH UC BC - A% RG FU IR ot B 28 P JE
HHAHSERKENEEET((EHE M NSRS RE R

%2 ERBERVHE - AHFVRIIFXGEEBRELER EENER - HIE
T PR AHBH B B O K &5 A R 9 R BUE B -

% 3. WML IRERFRE LIS 5T > & H IEC 62053-61 -
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Table 1 - Power consumption in voltage circuits for single-phase
and polyphase meters including the power supply

Meters Power supply connected to Power supply not connected
the voltage circuits to the voltage circuits
Voltage circuit 2 W and 10 VA 0.5 VA
Auxiliary power supply - 10 VA

is inductive or capacitive (for transformer operated meters only).

specified values are permitted, but it should be ensured that the rating of associated voltage transformers is
adequate.

NOTE 3 For multifunctional meters see IEC 62053-61.

NOTE 1 In order to match voltage transformers to meters, the meter manufacturer should state whether the burden

NOTE 2 The above figures are mean values. Switching power supplies with peak power values in excess of these

7.1.2 EFREK

FE BE AR R~ AR RS RN AR AR R T 0 B 1 B2 ¥ AR R AT RO /2 {8 5B U BRSO

FHRED RN EEBR 2 FARHE -

7.1.2 Current circuits

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

A RE FU IRy 51 1 52 8 R J R0 BL SR SRR T - H 2B U (E S 50 e S ER ES AU E KRR

=y

B JIL

IRF - 4% FH 8RR 4 K & (EE O 45 ) 28 2 5% R FU B 51 /Y &2 18 55 O 3 B R 15 iU R A 2 R A

e #® % 2 FrRAYE -

reference frequency of the meter.

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

F£2 ERBBZINERHEE
A RE FURS 5T %4
IPp— R E ¢
1 2
R S 4.0 VA 2.5 VA

BEROK EERH —RERE > BB EER I
MR AEEZHE — KRB R 120 %‘ 150 %kt 200 % -

=5 2. Ky T (0 88 R O KK 25 B A A EEP‘}EJNFEE@E CFERERLIRF ST RS B E R B
eERMEZETME 1%%1‘}3’\ as 19 {5 By 5% RE FLIF 1) -

ﬁ
il
>%

|
>l ~//
EEF%I i
T

~
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Table 2 - Power consumption in current circuits

Class of meter
1 2

Meters

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.

NOTE 2 In order to match current transformers to meters, the meter manufacturer should state whether the burden
is inductive or capacitive (for transformer operated meters only).
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7.2 HERBAERNY
J TR 2 B AT R ME R SRR AR BLARF T o A AR LY 51 7E TR 18 B 90 4k T VF AR AR I FE BE IR
T HBEMELE A EBBEL 3IF/RNE -

7.2 Influence of short-time overcurrents

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

AMERER LEAIFERMYER > WHH S HFRRLETEXEETHARE -
ERE MG R B E R IRFEG FRNER 2 EEREKBEE T (L L/ JE
fl: q:i)ﬁgﬁﬂéf;—l' E%ﬂ El/JIIlJ_T:F °

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).

() EHPFHEPBNERERLES
EMEMEBET > FFRERLFGTEERZ 30 lna i KERERFEELE > MHES
4+ 0 %E-10 % o

A

a) Meter for direct connection

The meter shall be able to carry a short-time overcurrent of 30 /.., with a relative
tolerance of +0 % to —10 % for one half-cycle at rated frequency.

(b) &EHEE M O RR s (PL 28 ) E PR 5% AR FLIRF &

ARG FLIRF 51 B AE 40 K B SF 0 20 1nax YRR 0.5 S > MHB B FF A K+0 %E-10 % -

b) Meter for connection through current transformer

The meter shall be able to carry for 0,5 s a current equal to 20 /., Wwith a relative
tolerance of +0 % to -10 %.

o ¢ TSR R FE 1 O O B o LA B S O AR IR T EF BT o SR SLFE A5 -
5 5 B8 o 0 K -

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

x3 HRMERAEERIEAZEE

. ) BT ERNE 7R EZLHIERHE
FFREECHSST AN | E0E | ITREEH
1 2
HiEEE Iy 1 1.5 1.5
O e
(L i 25 ) 8 2 ' 1 0.5 L0
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Table 3 — Variations due to short-time overcurrents

Limits of variations in percentage error

for meters of class

Meters for Value of current Power factor
1 2
Direct connection Iy 1 1,5 1,5
Connection through
current transformers hn 1 0.5 1.0

br 7 E ST 27 A B A ZoR M s B S 0 1EC 62052-31:2015, 6.9.8 1 fiL7E Y % &
HH B 25K BL K 6.10.5 71 6.10.6 o 37 & /Y 3 B th. 28 A -

In addition to the existing requirements and tests covering the metrology aspect, safe
related requirements specified in IEC 62052-31:2015, 6.9.8 and tests specified in 6.10.5 an

6.10.6 apply.

73 BRHNBEE

FH S B 25 By &R =

BIEAEHEBR 4 hFRAIE -

7.3

Influence of self-heating

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

%4 mNE AT
5 85 TR 1 S5 6000 5 4 LE 3R 35 4L 1
E e B 4]
1 2
1 0.7 1.0
" 0.5 % K {4 1.0 15

Table 4 — Variations due to self-heating

Value of current

Power factor

1

Limits of variations in percentage error

for meters of class
2

/max

1

0,7

1,0

0,5 inductive

1,0

1,5

o B B A 4 N gy 20
HEEED2/NERE 2HBEER
5T a5 22 M TR it 1 EE R 1% 1 B DL B

» DU AE % 1E ffE 48 B4 1R Ky 17 ] ok B Y B 2
A0a] B ] 20 43 $8 14 3R 7 Y 8

5 1%
b ) i
o A

B B 7E 6 TR T HL A
UERNCT R 58
2129 % B 9
% L 1 4% -

fEA

=
B2 JIL &,

ISR
[E=A0) T ==1

o

B E 2 /D
0.2 % -

B AEMERE 1
Y IR NG
PR 1% DL e %4 R 1 B ] T

T 1 /)
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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 %.

PA1R MEAE 0.5 (BBRKME) DN RN BT #1740 5 B9 54 B -

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

st ER R 8 E 75 4 |EC 62052-31:2015,4.3.2.11 7 & -
Test cables shall be as specified in IEC 62052-31:2015, 4.3.2.711.

7.4 R EEAR
IEC 62052-31:2015, 6.10.4.3.4 # [ -

7.4 AC voltage test

IEC 62052-31:2015, 6.10.4.3.4 applies.

8. BEEREEX
IEC 62052-11 # 7 Y & Ber b ok B 0k 1F 28 FH -

8 Accuracy requirements

Tests and test conditions given in IEC 62052-11 apply.

8.1 HNERBILSIENRERFE
EAFRELRETE 8.5 TRENEREMRMAR - GOEREFSEER 6 K 7 FAT
7~ B AE R 24 i R S A B IR A ME -

8.1 Limits of error due to variation of the current

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.

MRFREFLE R A N EOEENE - R6MR TN EEBANRGMET®E -

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.

£6 EALSERAE
(SR 5 095 3 0 EL A T2 195 2 1 19 2 R 46 T 5 &)

Bl SRR LIS 1S40 4 bR A PR
> 2 [={=gq=1 =
FhEEeEm Y | EnemsmEy | FERE . ,
SRR SRR
0.051,=1<0.11,| 0021,=1<0.051, 1 +15 +25
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011L=1 =l | 0.051,=1 = I 1 +1.0 +2.0
0.5 SRk +15 +2.5
011,=1<021, | 0.051,=1<0.11,
0.8 EA M +15 -
0.5 2Rk +1.0
0.2 =1 =loay 011,21 = Iy +2.0
0.8 BAM: +1.0
& F PR SR R -
AN
e 0.25 25 gk +35 _
021,=1 < I, 01,1 =1, 0.5 EAME +25 —

Table 6 — Percentage error limits
(single-phase meters and polyphase meters with balanced loads)
Value of current Percentage error limits
for meters of class
for direct connected for transformer Power factor
meters operated meters 1 2
0,05 /1,<1<0,11, 0,02 /,<1<0,051, 1 1,5 2,5
0,1 I < 1€ hsiax 0,05 152 T Liliias 1 +1,0 +2,0
0,5 inductive 1.5 +2,5
011,<1<021 0.05/,</<0.11, =
0,8 capacitive +1,5 -
0,5 inductive +1,0 2,0
02 /,<1<] 011 <lg
e max n i 0,8 capacitive 1.0 -
When specially requested by the user:
From 0,25 inductive +3,5 -
02h,<I<l, 01/, 0,5 capacitive 2,5 -
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7 F 4R IR A
(% 1719 86 0065 31 7K 60 B8 0F 606G {1 L7 B 10 17 K B 6T 1 % 4 )
Wil RS ELR S 540 2 B LAt A
R, | RS2 MR . ,
AR LI ST BRAEFLIF ST
0.1 1h=1 =l 0.05 h=1 = Iax 1 +2.0 +3.0
0.2 1h=1 =l 0.11h=1 = Ia 0.5 &R +2.0 +3.0

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

Value of current Percentage error limits

Power factor for meters of class

for direct for transformer
connected meters operated meters 1 2
0,1 1212 Ihay 0,05 1, £ 1< 12 1 +2,0 +3,0

0.2 1y <1< lhay 0,1 Iy €12 hax 0,5 inductive +2,0 +3,0

BRI AR A AR T S S B RO B R A R AT
lo e HLAL T 3 PR B0 ~ 55 I 3 R 5 95 1 AP 8 L 37 2 A O 1o LR 1 R [
W LGN 2 4 09 R AE TL I A > F 40 L3R A 00 5 16 4 B R B8 1.5 %I 2.5 %

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

ISEdN
Ba, I

5 - AN BT ER TR o P2 IE e S0 BR 5 R i I0 & E & Tt -

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

8.2 HEEESIENRERHEE
M85 R EEMAE N EERENELIIENEHIE TR EREEERS
th FfT o B AH B S AR IR I (E -

8.2 Limits of error due to influence quantities

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

%8 HER
— ~ AR L 20 AR
BARICTHLY BRI ) P
was PR |
R e B eioll B
Em G 7 5 1 2
FRREFLRFET =
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o-_:l-lbél §|max 0.05 |n§| 1 0.05 0.10
<| = e
N oy 71 (9 02 ==l = Imax - 007 045
FEER e i -
11,51 <
0211 =lpy | 21h= 0.5 FELHE 0.07 0.15
- o Imax - -
ARRE FLIF G T34 E 3 ELaR
ZEALAYIRSIE
1 2
0.021,=I
FERSEE 0.05 h=1 =l = lmax 1 0.7 10
0 ® e
+10% 0.1 =1 =l 0.05 I, =1 0.5 Rk 1.0 15
é Imax
0.021,=I
<| £ <
sy 2 0@ | 005 =1 = lm = I 1 05 0.8
0.1 1h=1 =la 0.051,=I 0.5 TR 0.7 1.0
é Imax
[AEFFS 0.11, 0.11, 1 1.5 1.5
B ly I 1 2.0 4.0
A R FER L 051 051 1 0.8 1.0
AN =.(5 . . . .
PR e
Table 8 — Influence quantities
Value of current (balanced unless Mean temperature
otherwise stated) coefficient %/K for meters
Influence quantity Power factor of class
for direct connected for transformer-
meters operated meters 1 2
Ambient temperature 0,1 Iy 1= nax 0,05 /) <1< Iax 1 0,05 0,10
variation 9) ) .
0,21, 1< 0 0,1 1,21 = Jqax 0,5 inductive 0,07 0,15
Limits of variation
in percentage error
for meters of class
1 2
Voltage variation 0,05/, <1< Iax 0,02 Iy < /< Iy 1 0,7 1,0
+10 % 1) 8) i i
0.1 lp £ 1< Iax 0,05 I, <1 < lpay 0,5 inductive 1,0 1,5
Frequency variation 0,05 fp = 1= Imayx 0,02 1) <1< gy 1 0,5 0,8
+2 % 8)

’ 0,1 Iy <1< Inay 0,05 Iy < 1 € Iy 0,5 inductive 0,7 1,0
Reversed phase 0,11, 0,11, 1 15 15
sequence
Voltage unbalance 3 Iy I 1 2,0 4,0
Harmonic components in
the current and voltage 0.5 Imax 0,5 Imax 1 0,8 1,0
circuits %)

DC and even harmonics Imax 2

; A Amax_ 2) - 1 3.0 6,0
!:')1 the a.c. current circuit Jz_

Odd harmonics in the 0,5 1,2 0,51,2 1 3,0 6,0
a.c. current circuit 5
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EFRE R ST 4N E oy
TR - BIESERD) iﬂwﬁmﬁﬁﬁiﬁg
vER DA %l
- AN R
et | frttysns 1 2
RERURFET st
I
BB B > Imax
:)}/i\gjtet;?i(f‘[) B Y E R AE 7z . o 1 30 6.0
g>ﬁ%/ﬁ%%¢ﬂ@§7\§%/§ 05 1,@ 051, 1 3.0 6.0
TR E R B R 051,? 051,® 1 3.0 6.0
AN [ e A R e ) I I 1 2.0 3.0
HNER [ B R E 0.5 mT®© Iy I 1 2.0 3.0
Btz spict) Iy I 1 2.0 3.0
L e ED 0.05 I, 0.05 1, 1 0.5 1.0
FHE AT [REHY (ST Iy Iy 1 2.0 3.0
TR BERE S 2 (burst) Iy I 1 4.0 6.0
(ENEETIE=D R, 4L
(immunity) T In 1 2.0 3.0

1) #fjA-20 %%£-10 %)52+10 %ZE+15 WRYERRHIE - 50 b B EIREEER PR ER 3 1% -
fEFY 0.8 Un I > B#AE FLIF 5T HYERAZ FTREAE+1 0 % 5 —100 %~ HIZE -

1) 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 this table.

Below 0,8 U, the error of the meter may vary between +10 % and =100 %.

) EEERAVSRE R/ N 1% - sdBafeft R 8.2.2 5 8.2.3

‘2) The distortion factor of the voltage shall be less than 1 %. For test condition see 8.2.2 and 8.2.3. ‘

(3) ELA = {15 70 1 55 A P BB LIS 5 A A T B 4 b s e DR PR B ST 8% R MR S
h -

| - #= m@@ B g — A S R,

AR AR R b (A AR RIS R 2 I R S ) = AR — A -

AR B » A A SR S A R 0 -

3) Polyphase meters with three measuring elements shall measure and register, within the limits of variation in
percentage error shown in this table, if the following phases are interrupted:

—in a three-phase, four wire network one or two phases;

— in a three-phase, three-wire network (if the meter is designed for this service) one of the three phases.

This only covers phase interruptions and does not cover events such as transformer fuse failures.
(4) BB A 8 N S R SR IR ERR RE FURF ST - SBRIRIEAE AL hHE -
(5)sR B MR EAE 8.2.1 & 8.2.4 thHfi/E -

) This test does not apply to transformer-operated meters. The test conditions are specified in Clause A.1.

F) The test conditions are specified in 8.2.1 to 8.2.4.

(6) Bt I AR ARG FUIRF 1AV R BRSFRAE I AV B A AE AE Y 0.5 mT BYSMERHERRIE » I HAE S AFI AL
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RIS AEEBFEFRE R ST 0 LB LR AR P rRIYE -
R ARRE FLRFa T B R AR G Y OSSR RE - [RTPARENE RS R 1 m o B TR ERE A E B Y
RmER/ ) - I HE A 400 At -

A magnetic induction of external origin of 0,5 mT produced by a current of the same frequency as that of the
voltage applied to the meter and under the most unfavourable conditions of phase and direction shall not cause a
variation in the percentage error of the meter exceeding the values shown in this table.

The magnetic induction shall be obtained by placing the meter in the centre of a circular coil, 1 m in mean
diameter, of square section and of small radial thickness relative to the diameter, and having 400 At.

(_)”‘“Itﬁﬂﬂ#ﬂ%ﬁf ARG FLRFE AR RS T - FEJ’E?I)\i{'IJLEE B2 B R4 S wn B RS, -

ERBhE %E’JL%EMLMETEEEE’JL%EEE JH:@L?%%LX%@E%D%LE%E » R R R AT -
247 RS AU BN a2 R > AR RE FURFE T DA A MIRIARRE R N DAABi - RIBREAVEM LA TER
BARPHTRHERAE ©

Such an accessory, when enclosed in the meter case, is energized intermittently, for example the electromagnet of
a multi-rate register.

It is preferable that the connection to the auxiliary device(s) is marked to indicate the correct method of connection. ‘
If these connections are made by means of plugs and sockets, they should be irreversible. I

However, in the absence of those markings or irreversible connections, the variations of errors shall not exceed
those indicated in this table if the meter is tested with the connections giving the most unfavourable condition.

(B)ER RS ASEPREM LA IGARS - EEREE PEARRE FURFET By | > FER RS IR/ FAFRE LR ST/ I

8) The recommended test point for voltage variation and frequency variation is /,, for direct connected meters and /,
for transformer-operated meters.

O PR EHBUE AR R FEEDAE - HIEREHE B4 E 5 20 K E#[E (wide range) < 7R1% - FEI

ILEEDE SRS HRE - P EE T REE 2 10 K DLEAT 10 K DUNHIE - Eatbaiii - SRE A

TE R VE R ]

B) The mean temperature coefficient shall be determined for the whole operating range. The operating temperature
range shall be divided into 20 K wide ranges. The mean temperature coefficient shall then be determined for these

ranges, by taking measurements 10 K above and 10 K below the middle of the range. During the test, the
temperature shall be in no case outside the specified operating temperature range.

(LO)AE gt 20 FH T S R B #R VE BVARRE KL °

|1°) This test only applies to transformer-operated meters.

Table 8 (continued)

Value of current (balanced unless Limits of variation
otherwise stated) in percentage error
Influence quantity Power factor for meters of class
for direct connected for transformer-
meters operated meters 1 2
Sub-harmonics in the 2 2
a.c. current circuit 3 0.5/,2 0,51,2 1 3,0 6,0
Continuous magnetic
induction of external Iy In 1 2,0 3,0
origin 5)
Magnetic induction of
external origin 0,5 mT ) o In L 2.0 3.0
Electromagnetic RF
fields Iy In 1 2,0 3,0
%peration of accessories 0,05 I, 0,05 /, 1 0,5 1,0
Conducted disturban-
ces, induced by radio- Iy I, 1 2,0 3,0
frequency fields
Fast transient burst Iy I 1 4,0 6,0
Damped oscillatory _
waves immunity 10) In 1 2,0 3.0
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HEgEsENEAAREERLERRETZMAEMBEEBILET(RE 11) -

Tests for variation caused by influence quantities should be performed independently with all
other influence quantities at their reference conditions (see Table 11).

821l FEBERHNBEEAR

8.2.2

B R 1

8.2.1 Accuracy test in the presence of harmonics

Test conditions:

— HEBHER 1 11= 0.5 Ina

— FEEE - U= U,

— HEUIRES 1

— ELREBNEENESE : Us =10 % U,

— ELSRBRERWNEE s =EKERWN 40%
— HEEERRE

— {EIEBRZTEIR > A EREME -

— fundamental frequency current: /3 = 0,5 1«

— fundamental frequency voltage: Uy = U,

— fundamental frequency power factor: 1

— content of 5! harmonic voltage: Us = 10 % of U,

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

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

FHR S 5 R E LM NI R Ps = 0.1 Uix0.4 1, = 0.04 Py 58 A K=
1.04 Py (B IE+38 ) -

Resulting harmonic power due to the 5t harmonic is P5 = 0,1 U; x 0,4 /; = 0,04 P, or total
active power = 1,04 P, (fundamental + harmonics).

AREBRARBRZEZENAR
B A R R G R B S B E OE T B A4 RO B9 R B B i AE 5 2 AR AT AR K
TRy st > DL AT A5 FTIE A7 Frs B SRR IE -

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

The tests of the influence of odd harmonics and sub-harmonics shall be made with the circuit
shown in Figure 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.

EFRBRRLREGRZE AL flE A7 bR BEER D NE HRSEEKE
B> BB ENELL A EEAR 8 A RIELLHEE -

The variation in percentage error when the meter is subjected to the test waveform given in
Figure A5 and Figure A.7 and when it is subjected to the reference waveform shall not
exceed the limits of variation given in Table 8.
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% BT RE R 50 Hz B9{E - ¥R H MR - ZELHEHEHE -

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

823 HAKMARBRZEZENAR

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

HOf R AR KGR N BRI AR IE A E A1 BT B9 B B Bl H il BE 59 2 A BT @R P
F %t 1T > BRLRD WIE A2 BT -

The tests of the influence of direct current and even harmonics shall be made with the cifcuit
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.

BRI R ZE A2 B GBI IE MoK 2 B RIE I B 0 tEsE R &1t
RIEEHE R 8 FrmiyE{LmRE -

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 limit$ of
variation given in Table 8.

% « BlthFTRME R 50 Hz (9{H - W H MR > ZELHAMEEHEE -

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

8.2.4 HhER [ /b By #E & 1 K B
MG E T B RN 8 B WEMIERES > DERERME - E%ENIE
O R R > 5% 4 M i 0 7 A RE RL B ST AV T A T M R 2R b o 0 B9 BB B 34 E HE
B 1,000 At (27 5% —iE) -

M

8.2.4 Continuous magnetic induction of external origin

The continuous magnetic induction may be obtained by using the electromagnet according to
annex B, energized with a d.c. current. This magnetic field shall be applied to all accessiple
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).

8.3 EREh K & A B &R
Bt B EWGRG RBUEEW 8.5 Fror o {H T I & B9 A o o 8 Bk A -

8.3 Test of starting and no-load condition

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

8.3.1 7% R& FL I 51 HY ) 46 BUEY
o 22 4 5 AR i I S A AR BLIRF St 0 T 1% > AR RE ELIF 5T MEACE 5 s WEN(E -

8.3.1 Initial start-up of the meter

The meter shall be functional within 5 s after the reference voltage is applied to the mefer
terminals.
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8.3.2 MAEBMRBZAR
' 1E B A B S o R SR AT OR B B9 00 B 0 R JBE IR - A AR RU R EH B B B R B E
4 % 1 — fE Ak

8.3.2 Test of no-load condition

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

B A - ERE RS E LB B 0 I HEAF 115 %0y 5 48 5 B i 0 7 & R B g -

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.

SN R N

The minimum test period At shall be

e WL EV S S 3
&
Ae> T [min]E Y 2 4 A8 B
6
Al > k—a)% [min] for meters of class 1
m n max
6
At > k_4807><110_ [min] for meters of class 2
m n max
Hop > k¢ fg T R IR B AR RL IR ST B OO S 1A 48 O B9 AR @ B (imp/kW.h)

M 2HETHNEE:
Uy @ 2BLV BEAAAEAES

H%E

Imax %LXAFEF ﬁZ‘.B/JE—j(éE/)I °

where

k is the number of pulses emitted by the output device of the meter per kilowatthour
(imp/kW-h);

m is the number of measuring elements;

U, s the reference voltage in volts;

Imax 1S the maximum current in amperes.

ﬂ

i BA T4 (primary) B ¥ 4% (half-primary) 40 $% 25 HY 8 BR 25 5 VE A RE FL IS 51>
Bk EHFER RPE(ERKER) -

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

8.3.3 Bl E)
HERLFHEDRBEREMS L EELR(ERZHEBRRLES > A &H T
) WL 9 AR -
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8.3.3 Starting

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

YOR AR RE PO St 3t P B 15y B BR A B R - A S5 B A 2 {181 5 100 e DIOR B AU BRLAE -

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

*9 BEER

I 9 5 FLBY 5 5 4
£ 5 LB 1 R 7 LS
1 2
JER L 0.004 1, 0.005 1y 1
& i bh g 2% % 0.002 1, 0.003 1, 1

Table 9 — Starting current

Meters for Class of meter Power factor
1 2
Direct connection 0,004 /, 0,005 /, 1
Connection through current transformers 0,002 /, 0,003 /, 1

8.4 BERRER
an B i L B R 25 o B BN 2 T Y B R E R S 8RR B AR OR -

8.4 Meter constant

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

8.5 ¥R E B IR
Fo 7 REARE B 25K - FEORFF F 515X Bl 0k 1 -

8.5 Accuracy test conditions

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

(a) FRREELIFST AR TRLAL MBIl T E T B © FT A & Bt iy 30 1 e 2 3t
(b) FE#E1T AL 3 B 2 Al > #E % 8 48 7R I 4 Y R R DL 2 B VR E 1
(c) BEHh > BN Z A& A

— e M A0 R E T

— FBR R EE U ME & RSP iy (R & 10) -
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the meter shall be tested in its case with the cover in position; all parts intended to be
earthed shall be earthed;

before any test is made, the circuits shall have been energized for a time sufficient to
reach thermal stability;

in addition, for polyphase meters:
— the phase sequence shall be as marked on the diagram of connections;
— the voltages and currents shall be substantially balanced (see Table 10).
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#* 10 EBEREME R o
3 SFRE TR S0
574:@ EEEHT n-[—
1 2
FEEE e i 27 [ DA S AR W A 2 i ) B JRR AN e B S A 1y
= () +1%
JEEEE BRAE A
RS Y EHE SR B B A R KR +2% +2%
fm AR A Al - AR EER i EE R B A RS AR FERYAE % X
(phase) R M EE BAMHLE - #H G FEIRVAR AL 2N ERE

Table 10 — Voltage and current balance

Polyphase meters

Class of meter

1 2

Each of the voltages between phase and neutral and between any two phases
shall not differ from the average corresponding voltage by more than

1 % +1 %

Each of the currents in the conductors shall not differ from the average current by
more than

+2 % 2 %

The phase displacements of each of these currents from the corresponding phase-
to-neutral voltage, irrespective of the phase angle, shall not differ from each other
by more than

(d) AZEFRMF R & 11
(e) ARG ER > 2 F IEC 60736 -

d) the reference conditions are given in Table 11,

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

* 11 HEfRA

. i Eﬁﬁ%ﬁ%ﬁ%éﬁ
[ ﬂfﬁ;szﬁgﬁﬁﬁwﬁ o o
FAETE R +1.0% +1.0%
EotEgER +0.3% +0.5 %
L1-1L2-L3 — —
A A i A Al (phases) w2 — —
JERBU A ¢
(B R EDER -~ Gl Ry | IER R
N 2% 3%
R A AR HHE
RO B AT S EGRE S LA AR
TEREIER TSN BRI | RS +0.2% | fo03%
(BAE B350 T 401/ Vit 0.05 mT?
ERGSES > 30 kHz to 2 GHz HRNE <1Vim =1 Vim
BB SRR - -
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A JEETHE »
giﬁﬁ?@m@g$@ 150 kHz | o v v
SEO A1 B8 2 A B L DI SN T (T » 98 Ju A G T OB A BT BLFE P

PSSR -

) If the tests are made at a temperature other than the reference temperature, including permissible tolerances, the
results shall be corrected by applying the appropriate temperature coefficient of the meter.

O B -
(@) BIRTHEIBERE S » KSR TR KOS E R + 2N RS i R R
5 RS | BRI L - iy A IO SO
£ 0.1 1y . 0.05 Iy BERFLASISR AR HILE 0.2 I B 0.1 Iy 0.5 THSRPRBLHFT

2) The test consists of:

a) for a single-phase meter, determining the errors first with the meter normally connected to the mains and then
after inverting the connections to the current circuits as well as to the voltage circuits. Half of the difference
between the two errors is the value of the variation of error. Because of the unknown phase of the external
field, the test should be made at 0,1 I resp. 0,05 /, at unity power factor and 0,2 |, resp. 0,1 I at 0,5 power
factor;

©) BR=AEIRERE S 0L LB 005 b AR BAEENET = SEM . EEIRELE AT
e B M R S 120 AR R L AR R BT AL RO RA S
R

Table 11 — Reference conditions

Permissible tolerances
Influence quantity Reference value for meters of class
1 2

Reference temperature or,
Ambient temperature +2 °C +2 °C
in its absence, 23 °C ")

Voltage Reference voltage +1,0 % 1,0 %
Frequency Reference frequency +0,3 % +0,5 %
Phase sequence L1-L2-1L3 - -
Voltage unbalance All phases connected - =
Wave-form Sinusoidal voltages Distortion factor less than:
(d.c. and even harmonics, odd and

sub-harmonics) and currents 2% 3%

Continuous magnetic induction of

o Equal to zero - -
external origin
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Table 11 (continued)

Permissible tolerances
for meters of class

Influence quantity Reference value
1 | 2

Induction value which causes a variation
of error not greater than:

Magnetic induction of external origin at

i i i 0, 0,
the reference frequency Magnetic induction equal to zero 10,2 % | +0,3 %

but should in any case be smaller than

0,05 mT 2)
Electromagnetic RF fields,
30 kHz to 2 GHz Equal to zero <1 V/m <1 Vim
Operation of accessories No operation of accessories - -
Conducted disturbances, induced by
radiofrequency fields, 150 kHz to Equal to zero <1V <1V
80 MHz

1) If the tests are made at a temperature other than the reference temperature, including permissible tolerances, thg
results shall be corrected by applying the appropriate temperature coefficient of the meter.

2) The test consists of:

a) for a single-phase meter, determining the errors first with the meter normally connected to the mains and ther,
after inverting the connections to the current circuits as well as to the voltage circuits. Half of the differencs
between the two errors is the value of the variation of error. Because of the unknown phase of the externa
field, the test should be made at 0,1 /p resp. 0,05 I, at unity power factor and 0,2 I resp. 0,1 /I at 0,5 powe
factor;

b) for a three-phase meter, making three measurements at 0,1 /, resp. 0,05 /,, at unity power factor, after each o
which the connection to the current circuits and to the voltage circuits are changed over 120° while the phasg
sequence is not altered. The greatest difference between each of the errors so determined and their averagg
value is the value of the variation of error.
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8.6 A B &E R B
RSN AMEEE REHZEANENHMS 8 > EERHERTERBLR
6 1% 7 th T RAVERMIE - 2AM > MRZBEN—EMUBEILE 5V AEA
x 12 PFORBIREIE > BT A MRS REAAER 6 ML 7 FrocavsEw - AlfE
R TE # % RE FUI 51 A BL (0 (type) @ AT 22 Y -

8.6 Interpretation of test results

Certain test results may fall outside the limits indicated in Tables 6 and 7, owing to
uncertainties of measurements and other parameters capable of influencing the
measurements. However, if by one displacement of the zero line parallel to itself by no more
than the limits indicated in Table 12, all the test results are brought within the limits indicated
in Tables 6 and 7. the meter tvpe shall be considered acceptable.

%12 SUBR &5 R B9 R B

AR RE FLIF 5T 2 F 4

Jo Y E R AL (%) 0.5 1.0

Table 12 — Interpretation of test results

Class of meter

Permissible displacement 05 10
of the zero line (%) ! '
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M 8% A
(B E)
HfR  BXREE - FREROIXREBEAABERE
Annex A
(normative)

Test circuit diagram for d.c., even harmonics,
odd harmonics and sub-harmonics

% B A2 A3 K A5 ZE A8 T RHYE{EE M 50 Hz » B H AR - Z
{6 05 78 1 JE 56 2 -

NOTE The values given in the Figures A.2, A.3 and A.5 to A.8 are for 50 Hz only. For other frequencies the
values have to be adapted accordingly.

Al R (E 5 A8 XK RK)

A.1 Half-wave rectification (d.c. and even harmonics)

i_ | ‘rmax.
| Standard | — 2 _
o meter | 1 ]
- |
— ] |
! Balancing
v, EUT '
souree ' impedance
|
o 2 | 7
|
|
Ry Ry
,'SOLII’CE J ;
= A
Nmgi=i

5 17t BH Bt FE 5 0 w00 s (R (EUT) Y B BT > DAHE O 0 & 1% T -
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NOTE 1 The balancing impedance shall be equal to the impedance of the equipment under test (EUT) to ensure
the measurement accuracy.

5 2. H i 5 (E ol 2 81 BEUT A [ BY =0 AY ## A& BLIF 5T -

‘ NOTE 2 The balancing impedance could mast conveniently be a meter of the same type as the EUT. ‘

% 3. e DL2 A E ALY -

| NOTE 3 The rectifier diodes shall be of the same type. |

WEARTUEVEGE > TIEMKBTEANIINAEES Re o H & [H{EHE
R BEUT {HHYKE 10 % -

NOTE 4 To improve the balancing condition, an additional resistor Ry can be introduced in both paths. Its value
should be approximately 10 times the value of the EUT.

AL B B 5 B B 1B

Figure A.1 - Test circuit diagram for half-wave rectification




DC and even harmonic test
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Hhr

1.5
b
i
E |
S |
:
g
2
€ 05
E |
5
© :
0 . ]
_0’5 L LIl RN EENEN | | 'J|,,I|'III‘I\IIH!‘ RN NN Ilil"ll NENENEEN
0,00 3,33 6,67 10,00 13,33 16,67 20,00
Period ms
/\
1= .
B A2 FEEREE

Figure A.2 — Half-wave rectified waveform




CNS Ei] 1080481:2020

60 %

50 % -

Analysis of harmonics up to 20th

: :
o
Ire)
s R
h=] \
O 40% ‘
© |
o |
1S | 3
5 |
o |
S 30%
[o]
o
8 ‘
c
(=] .
£ 20 %—‘
m |
i | |
e 1
C 1
[0v]
&) T
8 10%- |
| ,
J [ 1
0% - 7‘ L :l;‘ EH e _ S |
DC 50Hz 2nd 4th 6th  8th 10th 12th 14th 16th  18th 20th
Harmonic
= /\
AL =T .

A3 FREE N & B2 o A (B3 o A R 52 k)

Figure A.3 - Informative distribution of half-wave harmonic content
(the Fourier analysis is not complete)

A2 18 fir 3 5 12 I (B K38 2 )

A.2

Phase fired control (odd harmonics)
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Voltage — T
wave-form U,
generator I - B
Reference meter EUT
. ‘ ‘ 7
| jjj | B RN
‘Iref. . Current Jres. OF hest - - ——1———————
L ———e—p wave-form >
generator
|
L ‘ 5
" |
H A/
W= ;

P o o 0 B8 T ORF 3 TR B 5t 7 1 385 0% 5 49 48 75 260 B G (O 04 + 38 0 )

NOTE The reference meter shall measure the total active energy (fundamental + harmonics) in the presence of
harmonics.

A4 HEREEE (2 %)

Figure A.4 - Test circuit diagram (informative)
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Fired at 5 ms and 15 ms

1,5 — e ———— e —
1 |
1 —— ————— Test current wave-form (J, or /.)
1
0,5+ 1
E
~9 |
= ‘
g O ! : - — -
3 1
5 |
g Reference wave-form (0,5 /[, 0r0,5/) —— >~ v i
O -0,5- T— }
|
7 |
-1
Rise time of leading edge 0,2 ms + 0,1 ms
Firing points =5 ms and 15 ms + 1 ms
-1,5 L L | 1 AT kT R Ll | Ll NS NN L R I T L L )
0,00 3,33 6,67 10,00 13,33 16,67 20,00
Period ms ek wE
= A\
AEEIED .

A5 FH AL % 5K

Figure A.5 — Phase fired waveform




CNS E £ 1080481:2020

0%

60% [ |

50 %[ |

40 %[~

30 %)

20 %—

Harmonic content compared to 50 Hz

10% | | &

i EEEE

| |
0% sonz 3rd  5th  7th  Sth  11th  13th  15th  17th  19th

21st
Harmonic
- [= A B
N | =] U

A6 FHLEE 5 TP BYEE & B RY 2 55 0 A0 (I B3 70 17 R 58 1K)

Figure A.6 — Informative distribution of harmonic content of
phase fired waveform (the Fourier analysis is not complete)

A3 B8 (Burst control) (X S 3%)
HEEKE FE A4

Test circuit diagram, see Figure A.4.

MO 2 E A Off 7y 2 {45 1
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Test wave-form: 2 cycles on 2 cycles off

1,5
Burst fired wave-form (I, or /)
L /
Reference wave-form (0,5 I or 0,5 /)
E o5 /
P ANVA
o
>
s
£ o \/ \/
o
5
(&)
651 v
-1
1 5 |IIIHHIllflllllHIIH[IlIlI}IIl(HIIIIIHHHI|IIIIHIH!lIll(lHH(IlllHIII\lI(IIIHIIIIIIHll|l||l1HIHIII'IHIHHIHIHI‘(|IHII(lIHIH’lIIHHlllIIHIl
0,0 8,0 16,0 240 320 400 480 560 640 720 800
Period ms
!ﬁ . A7
\ 1= "
AT EBRBHIEE
60 %
50 % — - 50 Hz component
I=
2
c
S 40%
Q -
o
o
=
o ||
< 30% L L =
Kol | |
=] |
w
o i
c |
(M)
© 20%
o |
O [ 1
E !
@© | |
T | ; !
0% | | 5
| | |
i B !
| I — |
00/(')! | | ‘ I i j—& S - N .- |

12,5 37',5 62,5 8?,5 1125 1375 1625 187,5 212,5 237,5—
Frequency Hz
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Mt 2% B
(BE)
AR RS EENEE P E N BB

EEB 1:1 (B A RSTH DL mm £ B A7)

55 ~ 22
-— . )
o o L .
o o
! S N o
i _
Q| - i i
el | i |
} | ] : i
| ‘ | | |
| i . |
: : ‘
| - —
' N = I . ]
i
17 _J . ~22
|
|
I Y
i ; B Ty Meter under test
| | i |
| | | |
| | T
§ [ ! Lo 500 turns 0,6 mm/0,28 mm?
g‘ n 4‘ I R A HE Examples of winding: or
| ‘ | Pl 1 000 turns @0,4 mm/0,126 mm?
| I |
| \ : |
i |
‘ |
| I i )
| ; |
| i | Core lamination: 1,0 W/kg
37 o IEC 3046/02
- — 1

Figure B.1 — Electromagnet for testing the influence
of externally produced magnetic fields

4EFH &I : 500 [fi @ 0.6 mm/0.28 mm?
5%
1000 [fi @ 0,4 mm/0.126 mm?

S0 E 1.0 Wikg
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[1] IEC 62058-11:2008, Electricity metering equipment (AC) — Acceptance inspection —
Part 11

[2] General acceptance inspection method

[3] IEC 62058-31:2008, Electricity metering equipment (AC) — Acceptance inspection —
Part 31

[4] Particular requirements for static meters for active energy (classes 0,2 S, 05 S, 1

and 2)



