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Sample nr. 2.1

I [%] of Error [%] Export
In sin(f)=0,25 ind. sin(f)=0,25 cap.
R S T R T
10 -0,0 -0,1 +0,3
20 -0,1 -0,0 +0,2
100 -0,1 +0,1 +0,2
0,5-Imax}] + 0,0 +0,2 +0,1
Imax + 0,0 + 0,2 + 0,1
Sample nr. 2.2
| [%] of Error [%] Export
Iy sin(f)=0,25 ind sin(f)=0,25 cap
R S T R T
10 +0,4 -0,0 -0,1
20 +0,4 +0,1 -0,2
100 +0,4 +0,1 -0,2
0,5:-lmax| +0,4 +0,2 -0,3
|| Imax + 0.5 + 0,2 -04
Sample nr. 3.3
| [%] of Error [%] Import “
Ik sin(f)=1 sin(f)=0,5 ind. sin(f)=0,5 cap. It
R S T R S T R S T
5 + 0,0 + 0,0 + 0,0
10 +0,0 +0,0 +0,0 -0,1 -0,1 -0,0 +0,0 + 0,1 +0,1
20 +0,0 + 0,0 + 0,0 -0,1 -0,0 +0,0 + 0,1 +0,1 + 0,1
| 100 -0,0 + 0,0 +0,0 -0,0 + 0,0 +0,0 + 0,0 + 0,0 + 0,0
10,5-lmax{ - 0,0 +0,0 +0,0 +0,0 -0,0 +00 | -01 +00 | +0,0
Imax - 0,0 + 0,0 + 0,0 + 0,1 + 0,1 + 0,0 -0,1 -0,1 + 0,0
Ir
Sample nr. 3.4
I [%] of Error [%] Import ||
1, sin(f)=1 sin(f)=0,5 ind. sin(f)=0,5 cap. It
R S T R S T R S T
5 +0,0 +0,0 +0,1
10 +0,0 +0,0 +0,1 -0,1 -0,0 +0,0 +0,1 +0,1 + 0,1
20 +00 | +0,0 +0,1 -0,1 -0,0 +00 | +0,1 +0,1 +0,1
100 +0,0 -0,0 +0,1 -0,0 -0,0 +0,0 + 0,0 +0,0 + 0,1
0,5-Imax] -0,0 +0,0 +0,1 + 0,0 + 0,1 + 0,0 -0,1 +0,0 + 0,0
| Imax + 0,0 + 0,0 +0,0 +0,0 +0,0 + 0,1 = -0.1 -0,0
; R
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i Sample nr. 3.3
i 1[%] of Error [%] Export
e I, sin(f)=1 sin(f)=0,5 ind. sin(f)=0,5 cap. It
/i R S T R S T R S T
i 5 | +00 | +00 [ +0,0 EFQE"&'}: S RS- = T ¥
RS 10 | +00 | +00 | +00 | -01 | -01 | -00 [ +0,1 | +0,1 | +0,1
St 20 -00 | +00 [ +00 | -00 | -00 | -00 | +0,0 | +0,1 | +0,1
f‘r&” ; 100 -0,0 -0,0 +0,0 + 0,0 +0,0 -0,0 -0,0 +0,0 +0,1
B ,5-Imax| + 0,0 +0,0 +0,0 -0,1 + 0,0 + 0,1 -0,0 -0,1 + 0,0
E}' ' "0 Imax + 0,0 -00 +0.1 +0.1 + 0.0 +0.0 -0.1 -00 +0,0
kX Sample nr. 3.4
[. | [%] of Error [%] Export ||
ft I, sin(f)=1 sin(f)=0,5 ind. sin(f)=0,5 cap. It
bi _ R 3 T 5 T R 5
3 5 + 0,0 +0,0 +0,1 ST [ a g o = :
10 +00 | +00 | +0,1 -0,
20 +00 | +00 | +0,1 -0,0
100 -0,0 -0,0 +00 | +00
0,5-lmax| +00 | +0,1 +00 | -01
Imax + 0,0 -0.0 +0,1 +0,1

Sample nr. 3.3
I [%] of Error [%] Import
I sin(f)=0,25 ind. sin(f)=0,25 cap.
R S T R S T
10 -0,2 -0,2 -0,1 +0,2 +0,2 +0,2
20 -0,2 -0,1 -0,1 +0,2 +0,2 +0,2
100 -0, -0,1 -0.1 +0,1 +0,1 +0,1
,5-Imax| + 0,0 +0,0 +0,0 -0,1 -0,0 + 0,1
Imax +0.1 + 0.0 + 0.0 —-0,1 - 0.1 + 0,1
Sample nr. 3.4
1[%] of Error [%] Import
[ sin{f)=0,25 ind. sin(f)=0,25 cap.
R S T R S T vt (U R
10 —02Fy =i -cal o2V 025 + 0,2 9‘{”’"‘3 (-' uP'&M_}I‘Q &
20 | -02 | -02 | 00| +02 | +02 | +0,2 it
100 | -0,1 | -0,1 | +0,0 | +0,1 | +0,1 | +0,1 el
0,5-Imax| + 0,0 +0,0 +0,1 +0,0 + 0,0 + 0,0
Imax + 0,1 + 0,1 +0,1 - 0,1 - 0.0 + 0.0
Sample nr. 3.3
I [%] of Error [%] Export
I sin(f)=0,25 Ind. sin(f)=0,25 cap.
R S T R S T
10 +0,2 +0,2 +0,2 -0,2 -0,2 -01
20 +0,2 +0,2 +0,2 -0,1 -0,2 -0,1
100 +0,0 +0,0 +0,1 -0,1 -0,1 -0,0
,5-Imax| - 0,1 -0,0 +0,1 + 0,0 +0,0 + 0,0
& WHpopmauumaTa e 3anuyeHa cbrm. un. 45 n un. 59, an. 1 ot 33J1[
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Sample nr. 3.4

1 [%] of Error [%] Export
L, sin(f)=0,25 ind. sin(f)=0,25 cap.
R S T R S T
10 +0,2 +0,2 +0,2 -0,1 -0,1 -0,1
20 +0,2 +0,2 +0,2 -0,1 -0,1 -0,1
100 +0,1 +0,1 +0,1 -0,1 -0,1 +0,0
0,5-Imax] + 0,0 +0,0 +0,0 + 0,0 + 0,0 +0,1
|| Imax + 0,2 - 0,0 - 0,0 + 0.1 + 0.0 +0,1

Sample nr. 5.2

1 [%] of Error [%] Import |
I, sin(f)=1 sin(f)=0,5 ind. sin(f)=0,5 cap. It
R T R

5 -0,1 + 0,0 +0,1
10 -0,0 +0,0 +0,0 -0,1
20 -0,0 +0,0 +0,0 -0,1
100 +0,0 +0,0 +0,0 -0,1
“O,S-Imax -0,0 -0,0 +0,0 -0,0
Imax -0,0 + 0,0 + 0.0 -0,0

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

-0,1
-0,1 +0,0
-0,0 + 0,0
+0,0 + 0,0
+ 0,1 -0,0

Sample nr. 5.3 ||

I [%] of Error [%] Import
In sin(f)=1 sin(f)=0,5 ind. sin(f)=0,5 cap. It
R S T
5 -0,1 +0,0 + 0,1 [ § Rare e 93 faet R |y BT
10 -0,0 + 0,0 + 0,1 -0,2 -0,0 + 0,0 +0,0 + 0,1 +0,1
20 -0,0 +0,0 +0,0 -0,1 -0,0 -0,0 + 0,0 +0,1 + 0,1
100 + 0,0 + 0,0 + 0,0 -0,1 -0,0 + 0,0 + 0,0 + 0,0 + 0,0
0,5-Imax] -0,0 + 0,0 +0,0 -0,0 +0,1 + 0,0 -0,0 -0,0 + 0,0
|| imax - 0,0 + 0,0 + 0.0 + 0,0 + 0,1 + 0,1 -0,1 -0,1 - 0,0
Sample nr. 5.2
I [%] of Error [%] Export ||
I, sin(f)=1 sin(f)=0,5 ind. sin(f)=0,5 cap. It
R S T

5 +00 | -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
0,5-lmax] + 0,0 + 0,0 +0,0 +0,0
Imax -0,0 -0,0 -0,0 -0,0

-0,0
+ 0,0
+0,1

Sample nr. 5.3 (mey=v—"
1 [{%] of Error [%] Export L ——— it
I, sin(f)=1 sin(f)=0,5 ind. sin(f)=0,5 cap.

R S T S

5 +0,0 -0,0 +0,0
10 + 0,0 + 0,0 + 0,0
20 + 0,0 + 0,0 +0,0 -0,1 -0,1 -0,0 +0,1
100 -0,0 +0,0 +0,0 -0,0 + 0,0 + 0,0 +0,0

0,5-lmax] =00 +00 +01 =00 +00 +00 +00 +00
Imax | [/IHbopmaLusiTa e 3anudeHa cbrm. un. 45 u un. 59, an. 1 ot 33/1[
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Test:  Starting and no-load condition
The starting and no-load condition is checked at reference conditions.

Results:

Sample nr. 1.2
No-load condition with no current and a voltage of 115% of the 4
reference voltage
Registration checked at % of |, 0,2 %
Registration checked at % of |, with export energy 0,2 %
— —
Sample nr. 1.9
No-load condition with no current and a voltage of 115% of the y
reference voltage
Registration checked at % of |, 0,2 %
Registration checked at % of |,, with export energy 0,2 % H
The meter is functional within 5 s after the rated voltage is
applied to the meter terminals: yes
|| Sample nr. 2.1
No-load condition with no current and a voltage of 115% of the g
reference voltage
Registration checked at % of I, 0,2 %
Registration checked at % of |, with export energy 0,2 %
Sample nr. 2.2 H
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 I, with export energy .02 %
—
%?‘AIIJ (’ "P "“
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Sample nr.3.3

No-load condition with no current and a voltage of 115% of the J &
reference voltage 9
Registration checked at % of I, 0,2 % 3
Registration checked at % of |, with export energy 0,2 % n
3

Sample nr. 3.4 j 2

No-load condition with no current and a voltage of 115% of the e L
reference voltage i
Registration checked at % of I, 02 % :“
Registration checked at % of I, with export energy 0,2 % h ;;
The meter is functional within 5 s after the rated voltage is &
applied to the meter terminals: yes i
Sample nr.5.2 1

No-load condition with no current and a voltage of 115% of the J -'zf’:
reference voltage
Registration checked at % of I, 0,2 % i
Registration checked at % of |, with export energy 0,2 % “::‘
=t

Sample nr. 5.3 |

No-load condition with no current and a voltage of 115% of the y : !1
reference voltage Bt
Registration checked at % of |, 0,2 % “:',-j"]
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: st ANeR
L] T b
.t:\\,!"ﬁ c QPmb;“?" T
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Test: Meter constant

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

Results:  The test is performed with: Sample nr. 1.2
Sample nr. 1.9

The meter constant as stated on the nameplate complies with the measured values
of the test output.
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Test: Variation of the error due to variation of the voltage

The variation of the error is measured due to variation of the voltage
at nominal current and different values of the power factor.

Results:

Il Sample nr. 1.8 3x58/100V

In

percentage of U, power factor variation [%]
115 1 + 0,0
0,5 ind. + 0,0
0,5 cap. +0,0
110 1 + 0,0
0,5 ind. +0,0
0,5 cap. + 0,0
90 1 + 0,0
0,5 ind. + 0,0
0,5 cap. + 0,0
80 1 +0,0
0,5 ind. + 0,0
0,5 cap. + 0,0
20 1 + 0,0
0,5 ind. + 0,0
0,5 cap. +0,0
<20 1
0,5 ind. no registration
0,5 cap.
Sample nr. 1.9 3x58/100V
In
percentage of U . power factor variation [%]
115 1 + 0,0
0,5 ind. +0,0
0.5 cap. + 0,0
110 1 + 0,0
0,5 ind. + 0,0
0,5 cap. + 0,0
90 1 + 0,0
0,5 ind. + 0,0 PR
0,5 cap. -0,0 ™ | w‘:‘i;"h " T
80 1 =00 Lol ¢ (DG e
0,5ind. +0,0 | DM TV} c Ury !
0,5 cap. -00 | —
20 1 + 0,0
0,5 ind. +0,0
0,5 cap. -0,0
<20 1
08ind no reqistration

VHdopMaumsaTa e 3anuyeHa cbri. un. 45 nun. 59, an. 1 ot 33/
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|| Sample nr. 1.8 3x240/415V
In
percentage of U, power factor variation [%]
115 1 + 0,0
0,5 ind. + 0,0
0,5 cap. + 0,0
110 1 +0,0
0,5 ind. + 0,0
0,5 cap. +0,0
90 1 +0,0
0,5 ind. + 0,0
0,5 cap. + 0,0
80 1 + 0,0
0,5 ind. + 0,0 It
0,5 cap. +0,0 II
5 1 -0,1
0,5 ind. +0,0
0,5 cap. + 0,0
<5 1
0,5 ind. no registration
0,5 cap.
Sample nr. 1.9 3x240/415V l
In
percentage of U, power factor variation [%]
115 1 + 0,0
0,5 ind. +0,0
Il 0,5 cap. + 0,0
110 1 + 0,0
0,5 ind. +0,0
0,5 cap. + 0,0
90 1 +0,0
0,5 ind. + 0,0
0,5 cap. + 0,0
80 1 +0,0 v ah 40
0,5 ind. +0,0 \ATYE R
0,5 cap. +00 "\
5 1 -0,1
0,5 ind. + 0,0
0,5 cap. -0,0
<5 1
0,5 ind. no registration
0,5 cap. |

= conditinns)
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Test: Variation of the error due to variation of the frequency

The variation of the error is measured at the stated changes of the frequency
at different values of the current and the power factor.

Results:
f Sample nr. 1.2
Variation at frequency
Uref
49 Hz 51 Hz
1=0, 11,,, sin(f)=1 -0,0 -0,0
1=0, 5lmax; sin(f)=1 -0,0 -0,0
1=0, 5 naxe SiN(N=0,5 ind, -0,0 -0,0
1=0,5l, .., SiN{f)=0,5 cap. -0,0 -0,0
it Sample nr. 1.9
||U Variation at frequency
gt 49 Hz 51 Hz
[l=0,11,, sin(f)=1 =0.0 -0,0
1=0, 51515, SiN(f)=1 -0,0 -0,0
1=0,5| 2% SiN{H)=0,5 ind. -0,0 -0,0
1=0,5|,,,..., sin(f)=0,5 cap. -0,0 + 0,0
Il Sample nr. 1.2
||U Variation at frequency
e 58,8 Hz 61,2 Hz
l1=0,11,, sin(f)=1 -0,0 -0,0
[[1=0,51a, sin(f)=1 -0.0 -0.0
[1=0,51na, sin(H=0,5 ind. +0,0 ~0,0
(10,515, siN(H=0,5 cap. -0,0 +0,0
Sample nr. 1.9
U Variation at frequency
il 58,8 Hz 61,2 Hz
=0, 11y, sin(f)=1 +0,0 +0,0
1=0,5| 2y sin(f)=1 + 0,0 + 0,0
1=0,5],,,.x Sin(f)=0,5 ind. +0,0 +0,0
1=0,5!4 sin(f)=0,5 cap. + 0,0 +0,0

Definition: Variation = (Error at stated frequency) - (Error at reference conditions)

Al
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Test: Operation of accessories

|

The influence of the operation of accessories is determined at 1% of the
nominal current.

Results:

Sample nr. 1.2 n
rror without operation of accessories [%] + 0,03
||error with communication via the optical port [%] + 0,00
||variation [%] -0,03

Definition: Variation = (Error with operation of accessories) - (Error without operation of
accessories)

=

A
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Definition: Variation = (Error at specified temperature) - (Average error at +23°C)

Remark: Instead of the prescribed 20 K range (see par. 8.3, remark
mentioned temperatures are used.
UL
fr i
| —
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Test: Variation of the error due to variation of the temperature

The variation of the error is determined due to variation of the temperature.
The error of indication is measured at a reference temperature of +°C and

at the stated temperatures. :
The shift of the error due to the shift of temperature is stated in the following tables. |

Sample nr. 1.2

U,.¢ Variation at temperature Max. tempe!
-40°C | -25°C| -10°C| 5°C | 40°C | 55°C | 70°C | coéfficiént %
1=0, 11, sin(f)=1 -00|-00)]-00)|-00) +0,0| +0,0| +0,1

1=0,2l,,, sin(f)=0,5ind.| +0,0| +0,0| +0,0| +00| +0,0]| -0,0 | -0,0

1=0,2i,, sin(f)=0,5cap.| -0,1| -0,1| -01| -00| +0,1] +0,1| +0,1

fl!=!n. sin(f)=1 -01|-00]|-00]-00]|+00]+00]+0,0
I=1,, sin(f)=0,5 ind. +00] +00]|+00]+00]-00|-00]-00
I=,, sin(f)=0,5 cap. -01]-01]-01]-00]+00] +0,1] +0,1
1=l axe SiN(f)=1 -0,0|-00]-00]-00]+00]| +0,0]| +0,0
I=I

maxe SIN(D=0,5ind. | +0,0| +0,0| +0,0]| +0,0| +0,0| -0,0 | - 0,0
[l=lmax sin()=0,5cap. | -0,1] -0,1]| -0,1]| -0,1]| +0,0| +0,1| +0,1

" Sample nr. 1.9 : Jf
(U Variation at temperature Max. temperaf

-40°C | -25°C| -10°C| 5°C | 40°C | 55°C | 70°C | coéfficiént
[I=0,11,, sin(f)=1 —0,2 | —o2 | —ot=o.0] =0l ] =01l "%0oh

[I=0,21,, sin(H=0,5ind.| —0,2| —0,1 | —00] —0,0| +0,0] +0,1] +0,1
[[=0.21,, sin(H=0,5cap.| -0,3| -02 | -01[-01]+01[+01] +02

[I=1,, sin(f=1 —02|-02|-01]-00]+00]+01]+0,1
=1, sint)=0,5ind. [ -02|-0,1|-00]-00]+00]+0,1]+01
=1, sin)=0,5cap. [ -03|-02]-01]-01]+0,1]+0,1] +0,2
[li=tma, sin(f)=1 02| -02]-01]-01]+00]+01]+01

=1 sin()=0,5ind. [ —0,2| -0,1| -0,0| -00] +0,0] +0,1] +0,1
|!I=Im§x,sin(f)=0,5cap. -0,3]1-02]-01]-01}+0,1] +0,1] +0,2

»
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Test: Variation of the error due to harmonics

- harmonic components in the current and voltage circuits;
Results:

harmonic components in the current and voltage circuits:

H— Report number NMi-1901209-04

The watthourmeter is tested with harmonics. The following tests are performed:

|| Uretr 120,515 sin(f)=1 ||
lus = 10%, 15 = 40%, sin(f5)=1 Sample nr. 1.2|Sample nr. 1.9||
[lerror without harmonics [%] + 0,00 +0,00 |
[lerror with harmonics [%] + 1,41 +142 |
[ivariation [%] + 1,41 +1,42 |

Uret, 1=0,51may, sin(f)=1

Us = 10%, |5 = 40%, sin(f5)=0 Sample nr. 1.2|Sample nr. 1.9
[lerror without harmonics [%] + 0,00 +0,00 |
llerror with harmonics [%] - 0,01 - 0,01 |
[lvariation [%] - 0,01 - 0,01 |

Definition: Variation = (Error with harmonics) - (Error without harmonics)

g © OFa R
‘_..-——’- /-‘
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Test:

Results:

Report number NMi-1901209-04
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Continuous magnetic induction of exterhal origin
The influence of a continuous magnetic field on the registration of the

watthourmeter is investigated. The continuous magnetic induction is obtained by
using the electromagnet according to annex B of the , energized with a DC
current. :

A magneto-motive force of 1000 At (ampere-turns) is applied.

The test is performed with sample nr. 1.1 and 5.2.

The influence due to the continuous magnetic field was negligible.

The meter was functioning correctly when applying the magnetic field.

\ .ﬂ/h ‘ 0"-'
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Variation of the error due to a magnetic induction of
external origin (0,5 mT)

The influence of an external magnetic field on the registration of the meter

is investigated, with a field strength of 0,5 mT.

An external magnetic field is made with the help of a round coil with a diameter
of 1 meter. The meter is placed into the middle of the coil.

The measurements are performed with a variable phase shift between the current
that caused the magnetic field and the measuring circuit voltage of the meter.
The phase shift is adjusted between 0° and 360°. For each measurement the coil
and the meter are placed in several positions.

Sample nr. 1.2

U=U,.;, I=l, and sin(f)=1

u\/ariation [%] < 0,05

Sample nr. 5.2

U=U,, I=1, and sin(f)=1

ariation [%] < 0,10

Variation = (Error with an external magnetic field) - (Error at reference conditions)

The uncertainty in the generated magnetic field is 1%.

.
iy

ara) © OPARAALE

\ . f ZireS

WHpopmaunaTa e 3anuyeHa cbrm. un. 45 n un. 59, an. 1 ot 331
-
. >
7719 7T\
i 4’VG e




500

— Report number NMi-1901209-04
Annex 3
Page 22 of 23

Test: Power consumption

The power consumption of the voltage circuit and the current circuit is measured at
reference conditions and at the stated current. !

Results:

" Sample nr. 1.1 Sample nr. 1

power consumption of the voltage
circuit 1,2 VAand 0,5W 1,2 VAand 0,5V

power consumption of the current
circuit with nominal current 0,00 VA 0,00 VA

gyt © PR

N\ oo
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Test: Variation of the error due to self-heating

The influence of self-heating of the watthourmeter is determined by difference
occurring in the error at measuring directly after switching-in of the maximum
current with respect to a second measurement at least one hour after switching-in
of the current and after thermal stability is reached.

During the test cables are used with an area of 7 square mm.

tivree (il Sample nr. 3.3 Sample nr. 3.4

sin{f)=1 sin(f)=0,5 ind. | sin(f)=0,5 cap. sin(f)=1 sin(f)=0,5 ind. | sin(f)=0,5 cap.

+ 0,00 + 0,05 - 0,04 + 0,02 + 0,05 - 0,02

5 + 0,00 + 0,05 - 0,05 + 0,01 + 0,05 -0,03

10 + 0,00 + 0,06 - 0,05 + 0,01 + 0,06 - 0,03

15 + 0,00 + 0,05 - 0,05 + 0,01 + 0,06 —-0,02

30 + 0,00 + 0,05 -0,04 + 0,01 + 0,06 - 0,01

45 + 0,00 + 0,05 - 0,05 + 0,01 + 0,06 - 0,02

60 + 0,00 + 0,05 -0,05 + 0,02 + 0,06 -0,02

90 + 0,00 + 0,05 -0,04 + 0,01 + 0,05 + 0,00

120 + 0,00 + 0,05 -0,04 + 0,02 + 0,06 + 0,00

Variation [%] + 0,00 + 0,00 + 0,00 + 0,00 + 0,01 + 0,02

f!y.
i .f“(‘ Definition: Variation = (Error after thermal stability) - (Error at the start)

Before the measurements were started, the voltage was connected for at least
2 hours.
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