Redlining for CP1319 against CoP4 (v7.0) v0.1

Forward — no changes

Appendix A — no changes

APPENDIX B. TEST POINTS

ELE(e]\]

Meter Calibrations should be performed at the test points (values of currents) indicated in the
following tables. The measured errors at these test points should not exceed the percentage error
limits stated in the tables in Appendix C.

Where a test point is outside the range of the value of current given in the relevant table in
Appendix C, the percentage error limit shall be taken from the percentage error limit from the value
of current closest to the test point value. For example, for a CoP2 Class 0.5 active Meter, Tables B1
and B4 require it to be tested with a value of current of 0.011, at unity power factor. However, for
this value of current and power factor there is no corresponding percentage error limit in Table C2.
In this case the value of current (at unity power factor) nearest to 0.011,, for a transformer operated
Meter, is the range 0.021, < I < 0.05I,. Therefore, the appropriate percentage error limit will be +/-

1.0 %.

It should be noted that I, refers to the basic current of a whole current Meter, I, refers to the rated
current of a transformer operated Meter and I .« to the maximum current rating of a Meter.

1. Type A Calibration Test Points

Table B1: Type A Meter Calibrations for Codes of Practice 1 and 2

Test Point Active Meter Reactive Meter
Value of current (I) Cos & Sin ¢
JUnity 0.5 Inductive 0.8 1 0.5 0.5 Capacitive
Capacitive* Inductive
0.011, X
0.02 1, X X
0.05 1, X (3),Y X, Y
0.11, X X X X
1.01, X (2),Y (%) [X@ X X, Y X X
1.0 or 1.21, X (1) X X X X X
or
1.5 1, 0r 2.0 I,**
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[Notes:

These tests shall be carried out for Import/Export directions, as registered in SMRS or CMRS for a given

Jmetering point. If the same measuring element is used for both Import and Export one additional test point
only (at 1.0 I,, Unity Power Factor, balanced) is required in the reverse direction.

X= all elements combined.

Y = each element on its own.

X,Y means tests should be carried out on all elements combined and each element on its own.

*Tests at 0.5 capacitive Power Factor are acceptable.

** Determined by overload capacity of circuit. If unspecified test at 1.0T .

[Numbers in brackets identifies, for reference only, those tests specified in Statutory Instruments 1998 No.

1566 Schedule 1, Table 2 and Schedule 3, Table 2.

Geometric representation of active and reactive power

Export active power Import active power
= +
{; ]
YT
l I
Import " s
reactive
power Q @
- i

Export
reactive | —
power

i v

IEC 2047402

NOTE 1 Diagram in accordance with clauses 12 and 14 of IEC 60375.
MOTE 2 Reference of this diagram is the current vactor {fixed an right-hand line).
MOTE 3 The voltage vectar V varies its direction according to the phase angle .

MOTE 4 The phase angle ¢ between vollage V and current / is taken to be positive in the mathematical sense
{counter clockwise).

BS EN 62053 —23*
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Table B2: Type A Meter Calibrations for Codes of Practice 3, 5, 6 and 7

Test Point Active Meter Reactive Meter
Value of current (I) Cos & Sin ¢
(Unity 0.5 Inductive 1
0.05 Iy, X (3)
1.0 Iy/I, X (2), Y (5) X (4),Y (6) X
1.0 Tax X (1)
[Notes:

These tests shall be carried out for Import/Export directions, as registered in SMRS or CMRS for a given
Jmetering point. If the same measuring element is used for both Import and Export one additional test point
only (at 1.0 Iy/I,, Unity Power Factor, balanced) is required in the reverse direction.

X = all elements combined.

Y = each element on its own.

X,Y means tests should be carried out on all elements combined and each element on its own.

[Numbers in brackets identifies, for reference only, those tests specified in Statutory Instruments 1998 No.
1566 Schedule 1, Table 2 and Schedule 3, Table 2.

2. Type B Calibration Test Points

Table B3: Type B Meter Calibrations for Codes of Practice 1 and 2

Test Point Active Meter Reactive Meter
Value of current (I)  JCos 0@ Sin ¢
JUnity 0.5 0.8 Capacitive* 1 0.5 Inductive 0.5 Capacitive
Inductive
0.05 1, X (3) X
0.11, X X X X
1.0 L or 1.2, X (1) X X X X X

or

1.51,0r 2.0 I,**

[Notes:

These tests shall be carried out for Import/Export directions, as registered in SMRS or CMRS for a given
Imetering point. If the same measuring element is used for both Import and Export one additional test point only
(at 1.0 I,, Unity Power Factor, balanced) is required in the reverse direction.

X= all elements combined.

*Tests at 0.5 capacitive Power Factor are acceptable.

** Determined by overload capacity of circuit. If unspecified test at 1.0ly.

[Numbers in brackets identifies, for reference only, those tests specified in Statutory Instruments 1998 No. 1566
Schedule 1, Table 2 and Schedule 3, Table 2.
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Type B Meter Calibration for Codes of Practice 3,5, 6 and 7

For Codes of Practice 3, 5, 6 and 7:

1. Calibrate at prevailing load when the load current > 0.1 I, (or > 0.1 I, for whole current
Meters) and Power Factor > + 0.8; or

2. Calibrate using an injection test when the load current < 0.1 I, (or < 0.1 I, for whole current
Meters) and/or Power Factor <+ 0.8. The injection test shall use as a minimum 1 test point at
a current of > 0.1 I, (or > 0.1 I, for whole current Meters) and Power Factor >+ 0.8.

3. Only the active Meter needs to be tested for Type B Meter Calibrations.

3. Type C Calibration Test Points

Table B4: Type C Meter Calibrations for Codes of Practices 1 and 2

Test Point Active Meter Reactive Meter
Value of current Cos & Sin @
JDtces 2y
JUnity 0.5 0.8 1 0.5 0.5 Capacitive
Inductive  |Capacitive* Inductive
0.011, X
0.02 1, X X
0.05 1, X(3),Y XY
0.11, X X X X
1.0 Iy or 1.21, X (1) X X X
or
1.5 1, 0r 2.0 I,**

[Notes:

These tests shall be carried out for Import/Export directions, as registered in SMRS or CMRS for a given
Jmetering point. If the same measuring element is used for both Import and Export one additional test point
only (at 1.0 I,, Unity Power Factor, balanced) is required in the reverse direction.

X= all elements combined.

Y = each element on its own.

X,Y means tests should be carried out on all elements combined and each element on its own.

*Tests at 0.5 capacitive Power Factor are acceptable.

** Determined by overload capacity of circuit. If unspecified test at 1.0Ty.

[Numbers in brackets identifies, for reference only, those tests specified in Statutory Instruments 1998 No.
1566 Schedule 1, Table 2 and Schedule 3, Table 2.
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Table BS: Type C Meter Calibrations for Codes of Practices 3, 5, 6 and 7

Test Point Active Meter Reactive Meter
Value of current (I) Cos & Sin ¢
JUnity 0.5 Inductive 1
0.05 Ty, X (3)
1.0 1, X (2),Y (5) Y (6) X

[Notes:

X= all elements combined.
Y = each element on its own.
X,Y means tests should be carried out on all elements combined and each element on its own.
[Numbers in brackets identifies, for reference only, those tests specified in Statutory Instruments 1998 No. 1566
Schedule 1, Table 2 and Schedule 3, Table 2.

These tests shall be carried out for Import/Export directions, as registered in SMRS or CMRS for a given
metering point. If the same measuring element is used for both Import and Export one additional test point only
(at 1.0 I/T,, Unity Power Factor, balanced) is required in the reverse direction.

APPENDIX C. MEASURED ERRORS

The following tables state the percentage error limits for each Class of Meter and include both
whole current Meters and CT/VT operated Meters. Reference should be made to the relevant Code

of Practice for the minimum Meter Class accuracy requirements.

It should be noted that I, refers to basic current of a whole current Meter, 1, to the rated current of a
transformer operated Meter and Imax to the maximum current rating of a Meter.

1. Accuracy Tables for Active Meters

Table C1: Summary of Class accuracy requirements for Class 0.2S and Class 0.5S Meters
(single-phase Meters and polyphase Meters with balanced loads)

Value of current Power factor Percentage error limits for Meters of
Class
) (Cos 009)
0.2S 0.5S

001, <I<0.05I, 1 +/-0.4 +/-1.0
0.05 [,< I < I 1 +/-0.2 +/-0.5
0.02[,<I<0.1L, 0.5 inductive +/-0.5 +/-1.0
0.8 capacitive +/- 0.5 +/- 1.0
0.1 L<I<Inux 0.5 inductive +/-0.3 +/-0.6
0.8 capacitive +/-0.3 +/- 0.6

Source: BS EN 62053 -22*
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Table C1(a): Summary of Class accuracy requirements for Class 0.2S and Class 0.5S Meters
(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

(1)) (Cos 09) 0.2s 0.5s

0.05In <1 < Imax 1 +0.3 +0.6

0.1In <I <Imax 0.5 inductive +0.4 +1.0

Source: BS EN 62053 — 22*

The difference between the percentage error when the Meter is carrying a single-phase load and a
balanced polyphase load at rated current I, and unity power factor shall not exceed 0.4% and 1.0%
for Meters of classes 0.2s and 0.5s respectively.

For example the maximum permitted error at Imax and unity power factor for a class 0.2s mMeter is
+/- 0.2% when the mMeter is being tested under balanced load conditions and +/- 0.3% under single
phase load conditions. This would allow an overall difference of 0.5% but the additional
requirement limits this to 0.4% for a class 0.2s mMeter.

Table C2: Summary of Class accuracy requirements for Class 0.5, Class 1 and Class 2 Meters
(single-phase Meters and polyphase Meters with balanced loads)

Value of current Power factor Percentage error limits for Meters of
a (Cos ¢9) Class
For whole current For transformer 0.5 1 2
Meters operated Meters
005, <I<0.1L 0.02,<1<0.051I, 1 +/-1.0 +/-1.5 +/-2.5
0.1 I <T<Inax 0.05 L, <I<Ina 1 +/- 0.5 +/-1.0 +/-2.0
01, <I<02I 0.05,<I<0.11I, 0.5 inductive +/-13 +/-1.5 +/-2.5
0.8 capacitive +/-1.3 +/-1.5 -
0.2 < I<Inax 0.1 I, ST <Inax 0.5 inductive +/- 0.8 +/- 1.0 +/-2.0
0.8 capacitive +/- 0.8 +/- 1.0 -

Source: BS EN 62053 — 11* and BS EN 62053 -21*
2. Accuracy Tables for Reactive Meters

Table C3: Summary of Class accuracy requirements for Class 2 and Class 3 Meters
(single-phase Meters and polyphase Meters with balanced loads)

Value of current Sin ¢ (inductive Percentage error limits for Meters of Class
or capacitive)

(W)
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For whole current

Meters

For transformer

operated Meters

0.1 o< T<Tmax

0.05 i< T<Tmax

+/-2.0

+/-3.0

0.2 Tr<T<Tmax

0.1 LiST<Tmax

0.5

+/-2.0

+/-3.0

Source: BS EN 62053 23*

Table C3(a): Summary of Class accuracy requirements for Class 0.2S and Class 0.5S Meters
(polyphase Meters carrying a single-phase load, but with balanced polyphase voltages applied
to voltage circuits):

Value of current Sin ¢ (inductive Percentage error limits for Meters of Class

(L)

For whole current

Meters

For transformer

operated Meters

or capacitive)

0.1 o< T<Tmax

0.05 L=< T<Tmax

+/-3.0

+/-4.0

0.2 T<T<Tmax

0.1 LiST<Tmax

0.5

+/-3.0

+/-4.0

Source: BS EN 62053 — 23*

The difference between the percentage error when the Meter is carrying a single-phase load and a
balanced polyphase load at basic current I, and sin ¢ =1 for direct connected Meters, respectively at
rated current I, and sin ¢ =1 for transformer operated Meters, shall not exceed 2.5% and 3.5% for
Meters of classes 2 and 3 respectively.

For example the maximum permitted error at I, and sin ¢=1 for a class 2 mMeter is +/- 2.0% when
the mMeter is being tested under balanced load conditions and +/- 3.0% under single phase load
conditions. This would allow an overall difference of 5.0% but the additional requirement limits
this to 2.5% for a class 2.0 mMeter.

*Permission to reproduce extracts from BS EN 62053 — 11, BS EN 62053 — 21, BS EN 62053 — 22 and BS EN
62053 - 23 is granted by BSI. British Standards can be obtained in PDF or hard copy formats from the BSI
online shop: www.bsigroup.com/Shop or by contacting BSI Customer Services for hardcopies only: Tel: +44
(0)20 8996 9001, Email: cservices@bsigroup.com.

. This permission does not cover any other editions.

. On no account shall the extracts used be distributed as part of any other work not permitted
under this licence.

. This permission relates to the extracts listed above. Where the standard is updated and/or if
there is a requirement for further reproduction of extracts you will need to make a new
application.

PERMISSION TO USE THE EXTRACTS LISTED IS GRANTED ONLY ON THE ABOVE CONDITIONS

Appendix D — no changes
Appendix E — no changes
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