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Table 24 — Effect of temporary overloads on accuracy - £
Condition Current Class
100 | 200 | 320
Current in Amperes

Reference performance for
Condition {1} 15 - 30 50
Reference performance for
Condition (2) 15 3 5
Condition (1) 15 30 50
Condition (2) 1.5 3 5

4.7.3.6.2 Effect on magnetic bearing

A minimum of 0.003 inch down-travel shafl remain after th pﬁﬁation of the short-cireuit current
stipulated in 4.7.3.6.1. This test may be omitted for solid-statezmetering devices:

ik

4.7.3.6.3 Effect on mechanical structure and insulatip

The metering device shall withstand, for a duration of caggzles a 80 Hz symmetrical fault current as
follows without damage to the mechanical structure or redﬁktron in the insulation tevel:

-

— Class 100: 10 000 Arms
- Class 200: 12 000 A rms £
— Class 320: 12 000 Arms

4.7.3.7 Test No. 21: Effect of current s;ﬁg};ﬁg&féﬁmﬁ?ﬁround conductor

9,

Three metering devices shall be subjected"%témgne transient surge of 20 800 A (20/50 microsecond wave)
of either polarity through a conductﬁlacad vertically 1.5 inches behind the flat portion of the base of
the metering device, with a socket iR, vlac@. This test shall not apply for metering devices with terminal
compartments (Type A) or for Classs, Ftr Class 20 metaring devicas. The effect of current surge upon
the performance of a metering d 3E 'ijha![ not exceed the maximum deviation specified in Table 25.

Table %ﬁect of current surge in ground conductor

e
Condition  #% | s Current Class Maximum Deviation
g, 100 I 200 J 320 in Percent from
f* S Current In Amperes Reference Performance
Referance perfg#m%bcé*? 15 30 50 Reference
Condition (1) & 15 30 50 +1.0
T
4.7.38 TeMoJZ Effect of superimposed signals
;g- g

This te‘@ms% no longer required.
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Condition (5) 25 | 25| 15 | 30 | 50 | 05lag | 50°C+5°C ﬂ&f
e 0 o @ﬁ
Condition (5) 5 10 | 50 | 100 | 150 | 051ag | 50°C+5°C £ go
Condition (7} 025 [ 02| 15 | 3 5 1.0 -20°C+5°C @%%.0

5 - P,
Condition (8) 25 | 251 15 | 30 | 50 | 1.0 +2.0
Condition (9) 5 10 | 50 | 100 | 150 1.0 42.0
Condition (10) 0.5 0.5 3 6 10 0.5 lag +4.0
Conditon (11) | 25 | 25| 15 | 30 | 50 | 05lag Jﬁgézo +3.0
f?’
Condition (12) 5 10 | 50 | 100 | 150 | 0.5 Iamgzo"ms“c £3.0
S,

"When the actual temperature difference betwéen two tests differs from the normiri ng@ramre difference specified for the two tests,

the deviation shali be adjusted proportionally,
o, 3%‘%
4.7.3.5.1Test No. 19a: Effect of variation of ambient temﬁ*érg e on the solid-state ancillary

device %W

iy
A solid-state ancnllary device can he tested for accuracy‘”'ﬁf%ﬁe ancillary device and its input pulse
initiator, using electromechanical watthour meter disk: revol@tnons as the input source for Test 19a. For
testing the accuracy of the solid-state ancﬂ[ary device onlyz, an auxiliary input pulse source may be used,
bypassing the input pulse initiator. A minimum count of 4000 for the measured quantity is required to
establlsh the test accuracy. The test must recogmz%he ambiguity of +1 least significant digit.

This test shali be made with the solid-state aacillary device and meter combination energized with rated
voltage and rated frequency. The ancill evf@éf while energized, shall be exposed to each specific
test temperature for at least twe hours pri I:é e test. The accuracy of the measured quantities shail not
differ from the input source by an amourit e‘i{ceedmg that specified in Table 23.

4
Table 23 - Effect of‘yam ieﬁ of temperature on solid-state anciliary devices

Permissible Deviation from
the Input Source Measured
Air Surrounding Ancillary Quantity
device
+23°C +5°C Reference
-30°C +5°C $0.1%
+70°C £5°C +0.1%

4.7.3.6 TesfNo. 20?Effect of temporary overloads

4.7.3.6.1 Effection accuracy

Self-contained meter devices shall be subjected to a symmetrical short-circuit current of 7000 A peak, 60
Hz, for‘ less than one cycle, or for more than six cycles. For this test, current circuits of the metering
de\ycesrshall be connected series adding. The effect of short-circuit current on the performance of a

ﬂgrdewce should not exceed the maximum deviation specified in Table 24. To eliminate residual
Agffects “‘tondition (1) shall be conducted before tests of condition (2).
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Figure 4 — Electrical fast transient/burst test # 25

0.1 METER MIN. (ALL GROUND PLANE EDGES)

HIGH FREQ. GROUND SUCH
AS 1" BRANDED STRAF

HIGH FREQ. GROUND SUCH
AS 1" BRANDED STRAP

POWER RETURN |
1 METER MAX. - 0.1 MEJER

1~ EQUIPMENT ON GROUND PLANE MUST BE 0.5 METER
FROM OTHER CONDUCTIVE STRUCTURES. :

2 - LEADS MUST BE KEPT A MINIMUM OF 0.1 METER ABOVE
GROUND PLANE.

3 - GROUND PLANE MUST BE A MINIMUM OF 1.0 METER x
1.0 METER WITH AT LEAST 0.1 METER OF GROUND
PLANE EXTENDING BEYOND ALL EQUIPMENT ON THE
GROUND PLANE.
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With the battery disconnected for a minimum of 2 hours and an auxiliary dc power suppignnecfed,to
%o

4,7.39 Test No. 23: Effect of voltage variation-secondary time base

the battery carryever circuit, the accuracy of the secondary time base shall be within +0.02% 42 minutes
per week) with a voltage variation of 5% of nominal battery voitage. P &f

4.7.3.10 Test No. 24: Effect of variation of ambient temperature-secondary timegﬁfw

.....

This test shall be conducted with the metering device in the battery carryover mode@' hé"‘:@ccuracy of the
secondary time shall be within £0.02% (2 minutes per week) at ambient temperatures™®f=30°C +5°C and
70°C £5°C. The metering device shall he exposed to each specified tempgﬁture for not less than 2
haurs prior to testing. Ref £

& o
4.7.3.11 Test No. 25: Electrical fast transient/burst test Sad
The metering device shall meet the Fast Transient Surge Test require ‘%ﬁt@soflEC 61000 PT 4.

5t

This test subjects the power inputs and the /O circuits of the meteﬁﬁ@aggvice to repetitive bursts of 5 ns

rise time, 50 ns duration electricai fast transients. . %,%%
@
The test shall be carried out according to IEC 61000 PT 4, undggkthgwfollowing conditions:

1) test severity level: 4 o
2) test valtages on the voltage and current circuits: Vg,
3) test voitage on I/O signal, data and contro! lingss2 KV

4) duration of the test: minimum 60 seconds =~}

5) voitage and auxiliary circuits energized with-éference voltage

6) without any current in the current circuits and the current terminals should be open circuit

This test shall be conducted on zll metering devices centaining solid-state components excluding LED

voltage indicators. s,

e

This test may be omitted for efectromechan
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With a field strength set to 15 +/- 5 VV/m, test the test samples over a frequency range in the most
sensitive orientation.

strength remains within acceptabie test Kmits.

When using GTEM testing, power and I/Q leads should be only as long as needed tg, makﬁ connectlon
from the GTEM shielded 1/O connectors to the test sample. Leads shall not exceed 5 Frieters in length.
Excess leads shall be coiled in a 0.4 meter diameter coil and supported 0.02 toﬁ) 1. meter off the fioor
and other metal surfaces of the GTEM. ﬁgi’“ 5"*

g:

ion. tes{

4.7.3.13 Test No. 27: Radlo frequency conducted and radiated emi

The metering device shall conform to all applicable requirements of* the sCode of Federal Regulations
(CFR) 47, Part 15—Radio Frequency Devices, Subparts A—General and ‘B—Unintentional Radiators
issued by the Federal Communications Commission for Class "B" glgltahdeV|ces {Refer to ANSI C63.4).

The test shall be conducted with all cables connected, with al op.tuqns and accessories specified, in a
configuration closely resembling typical field in-service connegtions;.

This test shall be conducted on all metering devices containifig Sehd state components exctuding voltage

dicators. s
indi iﬁﬁ"f‘%:; _%g«._

This test may be omitted for electromechanical rneter:-;ﬁ3 and feglsters
) Hirgw
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Figure 5 — Electrical fast trans:epﬂ@rst test # 25
4,7.3.12 Test No. 26: Effect of radio frequency |nterfeﬁ§ba$
This test shall be conducted with ali cables connectéd wrgh all options and accessories specified, in a
configuration closely resembling typical field in- ser\yce@gnﬂectlons

This test shall be conducted on all meterlng de%eyontammg solid-state components excluding LED
voltage indicators.

This test may be omitted for electromechamcai meters and registers.
4.7.3.12.1 Basic radiation susceptlbllltfy”‘fﬁstﬁ-

The test sample shail be subjected to’ both‘yert:cai and horizontal polarized continucus wave signals over
a frequency range of 200 kHz-10 G‘H 2: itht 7a field strength of 15 +/-5.V/m. The test shall be performed
with the antenna facing the mostsefisitive side of the meter. The field may be generated by 1) a linearly
polarized antenna positioned veg,icagyl_and again with the antenna positioned horizontally; 2) a circularly
polarized antenna may be used™o simultanecusiy provide both vertical and horizontal susceptibility
testing over those frequency rariges where circular polarized antennas are available; or 3) a uniform field
generator The test procedures shall be conducted W|th samples configured so that disturbances can be

conﬂguratnon for the test‘ sample Special internal wiring or wire routing of the test sample are prohibited.

‘%x\—

The test fixture shall be composed of a minimum amount of metal (or cther EMI reflecting or absorbing
material} capablemf Shielding or otherwise distorting the fieid in the vicinity of the test sample. If a
uniform field streng’tn is not available, the fixture must allow the test sample to be oriented in each of 10
orientations to allow Both horizontal and vertical irradiation of the front, left side, right side, top, and
bottom of the"?est sample.

Below 1;¢GHZ -xhe signal must be 80% amgplitude modulated with a 1.0 kHz sine wave. A continuous
wave sagpal is used above 1 GHz. Beginning at 200 kHz, the scan rate will doubie the frequency no
fasteﬁg;arisevery 200 seconds (.005 cctaves/second) through 10 GHz.

One t‘eat sarnpie is used to determine the orientation which provides the greatest sensitivity,
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FORM 16S METER

LINE CONDUCTORS

4 INDIVIDUAL CQNDUCTORS i,

#14 AWG, TYPE THHN OR EQUIVALENT Pl

3.5 METERS IN LENGTR ] 2
[— UNSHIELDED AND ROT TWISTED

e

T0
VOLTAGE
g SUPPLY
-
J/ NEUTRAL

EACH END TC BE
INSULATED

L i
4 INDIVIDUAL CONDUCT@£ X
#14 AWG, TYPE THHN OR EGUIVALENT
3.0 METERS IN LENGTH * LINE INPEDENCE STABILIZATION

UNSHIELDED AND NOT TWISTED NETWORK
LOAD cOf Q!%JQTORS
Ay

“isemy

Figure 7 — Typical wiring detail f{selfﬁcontained meters for radiated susceptibility Test 26 and
radiated and conducteg pigsions Test 27, Reference 4.7.3.12.1 and 4.7.3.13
4 Q&?
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TOP VIEW

METER MOUNTING _ LINE TERMINATIONS
RECEIVING _ LoAD LISN's _
ANTENNA \\
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VOLTAGE
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A \
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\ SHIELDED

ENCLOSURE

/ f -
METER DEVICE _/ CABLES LAID FLAT AND Lpﬁsst%a ED TOGETHER
UNDER TEST IF TEST ENCLOSURE DOES}"NOT PE CABLES TG BE
FULLY EXTENDED. THEN ExCEss LENGTH BACK
OVER PREVIOUS RUM.

ANTENNA
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SEPTUM HEIGHT

Fy o

ANECHOIC
ABSORBERS

OPTION CABLES, IF PRESENT, ARE TO BE
COTLED ON INSULATING MATERIAL OFF OF
THE FLOOR OF THE EMNCLOSURE AWAY FROM WALLS.

Reference 4.7.3.12.1

NOTES — {y =
1 Uniformity of the test fieid must be demonstrated tolensure ﬁeld does not fall below minimum field
requirermants. © g

All power and cabling exiting the enclosure must be suitably filtered to prevent RF leakage.

Orientation of the test meter is shown for frent, honzgntal polarization.

Field intensity is controlled by septum voitage {ﬂ measurement), or by fleld probes located in the cell.
Field strength shouid be determined frorﬁﬁe c%tral axts of the meter : voltage on septum divided by
septurn height equats field strength %.{:’

e wh
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3 INDIVIDUAL CONDUCTORS
#14 AWG, TYPE THHN OR EQUIVALEN
3.5 METERS IN LENGTH &

FORM 95 METER — UNSHIELDED AND NOT m;s-re?‘

T

VOLTAGE CIRCUIT CONDUCTORS { & A;a-
4 TINDIVIDUAL CONDUCTORS
#14 AWG, TYPE THHN OR EQUIVALEN?E
3.5 METERS IN LENGTH
[~ UNSHIELDED AND NOT TWISTED % 4 ,@“ HOT
| F & LISN ¥ o TO
. VOLTAGE
SUPPLY

NEUTRAL

y, LISH *

, T l TERMINATION
* e ' RESISTORS
— INDIVIDUAL CONDUCTORS (AS RE@.D) 2 EACH

#16 AWG, TYPE THHN OR E LENT 20K TYPICAL

5.0 HEEERS IN LENGTH -

UNSHIELDED AND NOT A

I/0 CONDUCTO ‘5‘%‘*

SPLICE LINE & LOAD CONDUCTORS
TOGETHER & GROUND TO

SIMULATE LOOPS FORMED BY
CURRENT CIRCUITS IN ACTUAL
INSTALLATIONS

o o

i
— 3 INDIVIRUAL: CONDUCTORS
#14 AWG, TYFE THHN OR EQUIVALENT
3.0 METERS IN LENGTH
UNSHIELDED AND NOT TWISTED % LINE INPEDENCE STABILIZATION

CURRENT®: C,IRCFUIT LOAD .CONDUCTORS NETWORK

,|hl

TRy
Figure 8 — Typical wmng mn for transformer rated meters for radiated

susceptibility Test 26 and fadiated and conducted emissions Test 27 Reference
% _4.?3121 and 4.7.3.13




