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as a British Standard.
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Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations
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order to comment.
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1 2 3 4 5 (6) 7
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31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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221 INTERNATIONAL ELECTROTECHNICAL COMMISSION

222

223

224 ELECTRICAL MEASURING TRANSDUCERS FOR CONVERTING AC AND DC
225 ELECTRICAL QUANTITIES TO ANALOGUE OR DIGITAL SIGNALS

226

227 FOREWORD

228 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
229 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
230 international co-operation on all questions concerning standardization in the electrical and electronic fields. To
231 this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
232 Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
233 Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
234 in the subject dealt with may participate in this preparatory work. International, governmental and non-
235 governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
236 with the International Organization for Standardization (ISO) in accordance with conditions determined by
237 agreement between the two organizations.

238 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
239 consensus of opinion on the relevant subjects since each technical committee has representation from all
240 interested IEC National Committees.

241 3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
242 Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
243 Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
244 misinterpretation by any end user.

245 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
246 transparently to the maximum extent possible in their national and regional publications. Any divergence
247 between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
248 the latter.

249 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
250 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
251 services carried out by independent certification bodies.

252 6) All users should ensure that they have the latest edition of this publication.

253 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
254 members of its technical committees and IEC National Committees for any personal injury, property damage or
255 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
256 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
257 Publications.

258 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
259 indispensable for the correct application of this publication.

260 9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
261 patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

262 International Standard 60688 has been prepared by IEC technical committee 85: Measuring
263 equipment for basic electrical quantities.

264 This fourth edition cancels and replaces the third edition published in 2012. It constitutes a
265 technical revision

266  This edition includes the following significant technical changes with respect to the previous
267  edition:

268 — updating normative references;

269  —

270 — additional requirements for specific transducers used for LV monitoring applications
271 — creation of interface coding to ease selection by the end-user

272

273 The text of this standard is based on the following documents:

FDIS Report on voting Documents
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85/XX/FDIS 85/XX/RVD

274
275 Full information on the voting for the approval of this standard can be found in the report on
276 voting indicated in the above table.

277 This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

278 In this standard, the following print types are used:

279 — requirements and definitions: in roman type;
280 — NOTES: in smaller roman type;
281 — compliance: in italic type.

282 The committee has decided that the contents of this publication will remain unchanged until
283  the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
284 related to the specific publication. At this date, the publication will be

285 * reconfirmed,

286 * withdrawn,

287 * replaced by a revised edition, or
288 *+ amended.

289
290 The National Committees are requested to note that for this publication the stability date is
291 2023

292 THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE
293 DELETED AT THE PUBLICATION STAGE.

294

295
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296 INTRODUCTION

297 New transducers can now be equipped with microprocessors that utilise digital data
298 processing, communication methods and auxiliary sensors. This makes them more complex
299 than conventional analogue transducers and gives them considerable added value.

300 The class index system of classification used in this standard is based upon the |IEC 60051
301 series: Direct acting indicating analogue electrical measuring instruments and their
302 accessories. Under this system, the permitted variations of the output signal due to varying
303 influence quantities — ambient temperature, voltage, frequency, etc., — are implicit in the clas-
304  sification.

305 For those unfamiliar with the class index system, a word of warning is necessary. If, for
306 example, a transducer is classified as Class 1, it does not mean that the error under practical
307 conditions of use will be within 1 % of the actual value of the output or +1 % of the full output
308  value. It means that the error should not exceed +1 % of the fiducial value under closely
309  specified conditions. If the influence quantities are varied between the limits specified by the
310 nominal ranges of use, a variation of amount comparable with the value of the class index
311 may be incurred for each influence quantity.

312  The permissible error of a transducer under working conditions is the sum of the permissible
313 intrinsic error and of the permissible variations due to each of the influence quantities.
314  However, the actual error is likely to be much smaller because not all of the influence
315  quantities are likely to be simultaneously at their most unfavourable values and some of the
316  variations may cancel one another. It is important that these facts be taken into consideration
317 when specifying transducers for a particular purpose.

318 Furthermore, some of the terms used in this standard are different from those used in
319  |IEC 60051 due to the fundamental differences between indicating instruments and measuring
320 transducers.

321 All statements of performance are related to the output which is governed by two basic terms:

322 - "the nominal value", which may have a positive or a negative sign or both;

323 — "the span", which is the range of values of the output signal from maximum positive to
324 maximum negative, if appropriate.

325
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326 ELECTRICAL MEASURING TRANSDUCERS FOR CONVERTING AC AND DC
327 ELECTRICAL QUANTITIES TO ANALOGUE OR DIGITAL SIGNALS

328

329

330

331 1 Scope

332  This International Standard applies to transducers with electrical inputs and outputs for
333 making measurements of AC or DC electrical quantities. The output signal may be in the form
334  of an analogue direct current, an analog direct voltage or in digital form. In this case, that part
335 of the transducer utilized for communication purposes will need to be compatible with the
336 external system.

337 This standard applies to measuring transducers used for converting following electrical
338  quantities such as:

339 — current,

340 — voltage,

341 — active power,

342 — reactive power,

343 — power factor,

344 - phase angle,

345 — frequency,

346 — harmonics or total harmonic distortion,
347 — apparent power

348 to an output signal.

349  This standard is not applicable for:

350 — instrument transformers that complies with IEC 61869 series;
351 — transmitters for use in industrial process application that complies with [EC 60770 series.;
352 — performance measuring and monitoring devices (PMD) that comply with |JEC 61557-12.

353  Within the measuring range, the output signal is a function of the measurand. An auxiliary
354  supply may be needed.

355 This standard applies:

356 a) if the nominal frequency of the input(s) lies between 0 Hz and 1 500 Hz;

357 b) if a measuring transducer is part of a system for the measurement of a non-electrical
358 quantity, this standard may be applied to the electrical measuring transducer, if it
359 otherwise falls within the scope of this standard;

360 c) to transducers for use in a variety of applications such as telemetry and process control
361 and in one of a number of defined environments.

362 This International Standard is intended:

363 — to specify the terminology and definitions relating to transducers whose main application is
364 in industry;
365 — to unify the test methods used in evaluating transducer performance;
366 — to specify accuracy limits and output values for transducers.
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367 2 Normative references

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

371 IEC 60051-1:1997], Direct acting indicating analogue electrical measuring instruments and
372 their accessories — Part 1: Definitions and general requirements common to all parts

373 EC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

374  |EC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

375 |EC 60255-151, Measuring relays and protection equipment — Part 151: Functional
376 requirements for over/under current protection

377 IEC 61010 (all parts), Safety requirements for electrical equipment for measurement, control
378  and laboratory use

379  |EC 61010-1:2010, Safety requirements for electrical equipment for measurement, control and
380 laboratory use — Part 1: General requirements
381 IEC 61010-1:2010/AMD1:2016

382 IEC 61010-2-030:2017, Safety requirements for electrical equipment for measurement,
383 control, and laboratory use — Part 30 Special requirements for testing and measuring circuits

384 IEC 61326-1:2020, Electrical equipment for measurement, control and laboratory use — EMC
385 requirements — Part 1: General requirements

386 EC 61557-19, Electrical safety in low voltage distribution systems up to 1 000 V AC and 1
387 500 V DC. — Equipment for testing, measuring or monitoring of protective measures — Part 12:
388  Performance measuring and monitoring devices (PMD)

389 3 Terms and definitions

390 For the purpose of this document the following terms and definitions apply:

391 3.1 General terms

392 3.1.1
393 (electrical measuring) transducer
394 TRD

395  device for converting an AC or DC measurand to a direct or alternative current, a direct or
396  alternative voltage or a digital signal for measurement purposes

397 3.1.2

398 (electrical measuring) transducer type 1

399 TRD1

400  conventional transducer

401 NOTE - Transducers type 1 are using conventional interface outputs and are generally single-function devices
402 3.1.3

403 (electrical measuring) transducer type 2

404  TRD2

405 single-function transducer used in LV monitoring applications

406 NOTE - Transducers type 2 are using specific interface outputs and are generally more accurate
407 3.14

408  single-function device
409 device performing the measurement of a single electrical quantity (e.g. current, power factor,
410  THD, ...) in a single form (e.g. RMS or peak or average, ...) but not both
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3.1.5

analogue transducer

device for converting an AC or DC. measurand to a direct or alternative current, a direct or
alternative voltage for measurement purposes

3.1.6
digital transducer
device for converting an AC or DC. measurand to a digital signal for measurement purposes

3.1.7

auxiliary supply

AC or DC electrical supply, other than the measurand, which is necessary for the correct
operation of the transducer

3.1.8
auxiliary circuit
circuit which is usually energized by the auxiliary supply.

NOTE The auxiliary circuit is sometimes energized by one of the input quantities.

3.1.9

transducer with offset zero (live zero)

transducer that gives a predetermined output signal other than zero when the measurand is
zero

3.1.10
transducer with suppressed zero
transducer for which zero output signal corresponds to a measurand greater than zero

3.1.11
total distortion factor
ratio of the r.m.s. value of the total distortion content to the the r.m.s. value of an alternating quantity

NOTE - The total distortion factor depends on the choice of the fundamental component. If it is not clear from the
context which one is used an indication should be given.

3.1.12

output load (for analogue signals only)

total resistance of the circuits and apparatus connected externally across the output terminals
of the transducer

3.1.13

ripple content (of an analogue output signal)

with steady-state input conditions, the ratio of the peak-to-peak value of the fluctuating
component of an analogue output signal, expressed in percentage, to the fiducial value

3.1.14
output signal
an analogue or digital representation of the measurand

3.1.15
output power
power at the transducer output terminals

3.1.16
output current (voltage) (for analogue signals only)
current (voltage) produced by the transducer which is an analogue function of the measurand

3.1.17

reversible output current (voltage) (for analogue signals only)

output current (voltage) that reverses polarity in response to a change of sign or direction of
the measurand
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459  3.1.18

460 measuring element of a transducer

461 unit or module of a transducer that converts the measurand, or part of the measurand, into a
462  corresponding signal

463  3.1.19
464 single element transducer
465 transducer having one measuring element

466  3.1.20

467  multi-element transducer

468  transducer having two or more measuring elements. The signals from the individual elements
469  are combined to produce an output signal corresponding to the measurand

470 3.1.21
471 combined transducer
472 transducer having two or more measuring circuits for one or more functions

473 3.1.22

474 response time

475  time from the instant of application of a specified change of the measurand until the output
476 signal reaches and remains at its final steady value or within a specified interval centred on
477 this value

478 3.1.23

479  compliance voltage

480 accuracy limiting output voltage

481 For variable output load transducers having a current output, the value of the voltage
482 appearing across the output terminals up to which the transducer complies with the
483 requirements of this standard

484  3.1.24
485  (output) series mode interference voltage
486  unwanted alternating voltage appearing in series between the output terminals and the load

487  3.1.25

488 (output) common mode interference voltage

489 unwanted alternating voltage that exists between each of the output terminals and a reference
490 point

491 3.1.26

492 storage conditions

493  conditions, defined by means of the ranges of the influence quantities, such as temperature or
494 any other special condition, within which the transducer may be stored (non-operating)
495 without damage

496  3.1.27

497  stability

498  ability of a transducer to keep its performance characteristics unchanged during a specified
499 time, all influence quantities remaining within their specified ranges

500 3.1.28
501 short-term stability
502  stability over a period of 24 h

503  3.1.29
504 long-term stability
505 stability over a period of one year

506  3.1.30
507  usage group
508  group of transducers capable of operating under a specified set of environmental conditions
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3.1.31

pulse density output

digital representation of the measurand, where the relative density of the output pulses
corresponds to the analog signal amplitude

3.2 Description of transducers according to the measurand

3.21
voltage transducer
transducer used for the measurement of AC or DC voltage

3.2.2
current transducer
transducer used for the measurement of AC or DC current

3.2.3
apparent power transducer
transducer that is used for the measurement of the apparent power

3.24
active power transducer
transducer used for the measurement of active electrical power

3.2.5
reactive power transducer
transducer used for the measurement of reactive electrical power

3.2.6
frequency transducer
transducer used for the measurement of the frequency of an AC electrical quantity

3.2.7

phase angle transducer

transducer for the measurement of the phase angle between two AC electrical quantities
having the same frequency

3.2.8
power factor transducer
transducer used for the measurement of the power factor of an AC circuit

3.29

harmonics transducer

transducer that is used for the measurement of the harmonics or the total harmonic distortion
of an AC circuit

3.2.10
TRD2-PFA
power factor (arithmetic method) transducer for LV monitoring applications

3.2.11
TRD2-PFV
power factor (vector method) transducer for LV monitoring applications

3.2.12
TRD2-THDU
voltage THD transducer for LV monitoring applications

3.2.13
TRD2-THDI
current THD transducer for LV monitoring applications
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3.2.14

TRD2-UAC

voltage transducer for LV monitoring applications that is used for the measurement of AC
voltage

3.2.15

TRD2-UDC

voltage transducer for LV monitoring applications that is used for the measurement of DC
voltage

3.2.16

TRD2-1AC

current transducer for LV monitoring applications that is used for the measurement of AC
current

3.2.17

TRD2-IDC

current transducer for LV monitoring applications that is used for the measurement of DC
current

3.3 Description of transducers according to their output load

3.3.1

fixed output load transducer

transducer that complies with this standard only when the output load is at its nominal value,
within specified limits

3.3.2

variable output load transducer

transducer that complies with this standard when the output load has any value within a given
range

3.4 Nominal values

3.41
nominal value
value, or one of the values, indicating the intended use of a transducer

NOTE The lower and upper nominal values of the measurand are those which correspond to the lower and upper
nominal values of the output signal.

3.4.2
output span (hereinafter designated "span")
algebraic difference between the upper and lower nominal values of the output signal

3.4.3
fiducial value
value to which reference is made in order to specify the accuracy of a transducer

NOTE The fiducial value is the span, except for transducers having a reversible and symmetrical output signal
when the fiducial value may be half the span if specified by the manufacturer.

3.4.4

circuit insulation voltage (nominal circuit voltage)

highest circuit voltage to earth on which a circuit of a transducer may be used and that
determines its voltage test

3.4.5

nominal power factor

factor by which it is necessary to multiply the product of the nominal voltage and nominal
current to obtain the nominal power
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nominal power

603 Nominal power factor = : -
nominal voltage x nominal current

604 When the current and voltage are sinusoidal quantities, the nominal power factor is cos ¢
605 where ¢ is the phase difference between the current and the voltage. For reactive power
606  transducers, the nominal power factor is sin o.

607  3.4.6

608 maximum permissible values of input current and voltage

609 values of current and voltage assigned by the manufacturer as those which the transducer will
610 withstand indefinitely without damage

611 3.4.7

612 limiting value of the output (current or voltage) signal

613 upper limit of output (current or voltage) signal which cannot, by design, be exceeded under
614 any conditions

615  3.4.8

616 measuring range

617 range defined by two values of the measurand within which the performance complies with the
618 requirements of this standard (see 2.4.3 of JEC 60051-1:1997)

619  3.4.9

620 nominal value of the measured voltage

621 nominal value of the voltage of the external circuit (e.g. the secondary winding of a voltage
622 transformer) to which the voltage input circuit of the transducer is to be connected

623 3.4.10

624 nominal value of the measured current

625 nominal value of the current in the external circuit (e.g. the secondary winding of a current
626 transformer) to which the current input circuit of the transducer is to be connected

627 3.4.11

628 nominal value of the measurand

629  for active power and reactive power transducers, the value of the measured quantity corres-
630 ponding to the nominal values of the measured voltage and current, and the power factor

631 3.5 User adjustment

632  Transducers can be supplied with provision to be adjusted by the user. (It should be noted
633 that power sources and measuring equipment having adequate stability and accuracy are
634  required). The following definitions apply to these transducers

635 3.5.1

636 calibration value

637 value of a quantity to which the nominal value is changed by user adjustment for a specific
638 application

639 3.5.2
640  calibration value of the measured voltage
641 value of the voltage applied to the voltage input circuit of the transducer

642  3.5.3
643  calibration value of the measured current
644 value of the current applied to the current input circuit of the transducer

645 3.5.4
646 calibration value of the measurand
647 value of the measurand resulting from user adjustment
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3.5.5

calibration value of the output signal

value of the output signal of the transducer corresponding to the calibration value of the
measurand after adjustment

3.5.6
adjustment range
possible range of adjustment values of the measured current or voltage

3.5.7
conversion coefficient
relationship of the value of the measurand to the corresponding value of the output signal

3.6 Influence quantities and reference conditions

3.6.1
influence quantity
quantity (other than the measurand) that may affect the performance of a transducer

3.6.2

reference conditions

specified conditions under which the transducer complies with the requirements concerning
intrinsic errors

NOTE These conditions may be defined by either a reference value or a reference range.

3.6.2.1

reference value

specified single value of an influence quantity at which the transducer complies with the
requirements concerning intrinsic errors

3.6.2.2

reference range

specified range of values of an influence quantity within which the transducer complies with
the requirements concerning intrinsic errors

3.6.3

nominal range of use

specified range of values over which it is intended that an influence quantity can assume
without the output signal of the transducer changing by amounts in excess of those specified

3.7 Errors and variations

3.71

error

actual value of the output signal minus the intended value of the output signal, expressed
algebraically

3.7.2
error expressed as a percentage of the fiducial value
one hundred times the ratio of the error and the fiducial value

3.7.3
intrinsic error
error determined when the transducer is under reference conditions

3.7.4

variation due to an influence quantity

difference between the two values of the output signal for the same value of the measurand
when an influence quantity assumes successively two different specified values

3.7.5
variation due to an influence quantity expressed as a percentage of the fiducial value
one hundred times the ratio of the variation due to an influence quantity and the fiducial value
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697 3.8 Accuracy, accuracy class, class index

698  3.8.1

699  accuracy

700 accuracy of a transducer is defined by the limits of intrinsic error and by the limits of
701 variations

702 3.8.2

703 accuracy class

704 class of transducers for which the accuracy of all can be designated by the same number if they
705  comply with all the requirements of this standard

706  3.8.3
707 class index
708 number which designates the accuracy class

709 NOTE 1 The class index is applicable to the intrinsic error as well as to the variations.
710 NOTE 2 Throughout this standard, the phrase "x % of the class index" denotes "x % of the limits of error relating
71 to the class index".

712 4 General

713 4.1 Transducer general architecture

714 Organisation of the measurement chain: the electrical quantity to be measured may be either
715 directly accessible, as it is generally the case in low-voltage systems, or accessible via
716 measurement sensors like voltage sensors (VS) or current sensors (CS).

717 Figure 1 below shows the common organisation of a transducer (TRD).
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Figure 1 — Transducer (TRD) architecture

4.2 Classification of transducers (TRD)
Transducers are classified according to the applications as defined in Table 1.

Table 1 — Functional classification of Transducers with minimal required functions

Transducers type

Requirements

TRD1 TRD2
See clause 5 u
See Annex A |

5 Requirements for TRD1

5.1 Safety requirements: Clearances and creepage distances

Transducers shall comply with safety requirements of IEC 61010 series, and in addition with
the requirements of the following subclauses.

Clearances and creepage distances shall be selected at least in accordance with:

— pollution degree 2,

— measurement category Il for measuring input circuits,

— overvoltage category Il for mains circuits.

NOTE 1 Measurement category is defined in .

5.2 EMC requirements

5.21 Immunity

For High frequency disturbance test, see the IEC 61326 series.

If, by agreement, other tests are required, then TRD1 with active electronic components may
comply with clause 6 ofIEC 61326-1.

NOTE - These requirements are consistent with those of clause 6.20 and clause 6.22
5.2.2 Emission

If, by agreement, other tests are required, then TRD1 with active electronic components may
comply with either class A or class B limits as defined in clause 7 of |JEC 61326-1 applies.

NOTE - This requirement is consistent with the one of clause 6.22

5.3 Class index requirements

5.3.1 Class index

The class index for a transducer shall be chosen from those given in Table 1.

This class index definition only applies for the analogue output of the transducers.

Table 1 — Relationship between the limits of intrinsic error,
expressed as a percentage of the fiducial value, and the class index

Class index 0,2 0,5 1 2 2,5 3 5 10 20

Limits of error +0,2 +0,5 1% | £2% [ 256 | £3% | 6% | £10 | +20
% % % % %

NOTE Class indices of 0,3 and 1,5, although non-preferred, may be used.
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768

769  5.3.2 Class index for transducer used with sensors

770 If the transducers are used with sensors the manufacturer shall specify the accuracy class of
771 the whole system transducer & sensor.

772 In some cases when a transducer does not include the sensors, their associated uncertainties
773 are not considered. When a transducer includes the sensors, their associated uncertainties
774 are considered.

775 5.3.3 Intrinsic error

776 When the transducer is under reference conditions, the error at any point between the upper
777 and lower nominal values of the output signal shall not exceed the limits of the intrinsic error
778 given in Table 1 expressed as a percentage of the fiducial value.

779 Values stated in a table of corrections, if any, supplied with the transducer shall not be taken
780 into account in determining the errors.

781 5.4 Conditions for the determination of intrinsic error

782 Prior to pre-conditioning and before determination of the intrinsic error, preliminary
783 adjustments shall be carried out in accordance with the manufacturer's instructions. The
784 transducer shall be at the reference temperature.

785 The transducer shall be left in circuit under the conditions specified in Table 2.

786 Table 2 — Pre-conditioning

Conditions Values

Voltage (including any auxiliary supply) Nominal value

Current Nominal value
Frequency Reference value
Power factor Reference value

Time between connection into circuit and | 30 min
start of determination of errors

787

788 After the specified pre-conditioning, transducers having adjustments available to the user
789 shall be adjusted in accordance with the manufacturer's instructions.

790 The reference conditions relative to each of the influence quantities are given in Table 3. The
791 reference conditions relative to the measurand are given in Table 4.

792 Table 3 — Reference conditions of the influence quantities and
793 tolerances or testing purposes
Influence quantity Reference conditions Tolerances permitted for testing
unless otherwise marked purposes applicable to a single
reference value (note 1)
Ambient temperature To be marked in the type test +1 °C
report
Usage group (see 6.1.2) -
I K55 -
o K70 -
Kx(%)
Frequency of the input quantity
Non-frequency sensitive Nominal value +2 %
Frequency sensitive To be marked in the type test +0,1 %
report
Waveform of the input quantity Sinusoidal, except for The distortion factor x 10nbl
harmonics transducers exceed the class index, u Bﬂme'nts
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otherwise specified by the manufacturer

Output load
Fixed output load transducers Nominal value +1 %
Variable output load transducers Mean value of the nominal +1 %

range

Auxiliary supply
Voltage AC Nominal value 2 %
Voltage DC Nominal value +1 %
Frequency Nominal value +1 %

Distortion factor

0,05 maximum

Magnetic field of external origin

Total absence

40 A/m at frequencies from DC to 65 Hz
in any direction (note 2)

NOTE 1

When a reference range is marked, no tolerance is allowed.

NOTE 2 40 A/m is approximately the highest value of the earth's magnetic field
NOTE 3 Kx stands for extended conditions.

Table 4 — Reference conditions relative to the measurand

Measurand

Reference conditions

Voltage

Current

Power factor, active or
reactive

Apparent power

Nominal voltage +2 %

Any current up to the
nominal current

|Cos o| or [sin | = 1,0 to
0,8
lagging or leading

Active power

Nominal voltage £2 %

Any current up to the
nominal current

|Cos ¢| =1,0t0 0,8
lagging or leading

Reactive power

Nominal voltage £2 %

Any current up to the
nominal current

|sin o] = 1,0 to 0,8
lagging or leading (note 1)

Phase angle or power
factor

Nominal voltage £2 %

40% to 100 % of the
nominal current

Frequency

Nominal voltage £2 %

Polyphase quantities

Symmetrical voltages
(note 2)

Symmetrical currents
(note 2)

NOTE 1

Apparent, active power and reactive power transducers are normally used together and are connected to

the same current and voltage transformers. It must be noted that sin ¢ = 1,0 to 0,8 is used here for ease of testing

only.

NOTE 2 The difference between any two line-to-line voltages and between any two line-to-neutral voltages shall
not exceed 1 % of the average (line-to-line and line-to-neutral voltages respectively).Each of the currents in the
phases shall differ by not more than 1 % from the average of the currents.

The angles between each of the currents and the corresponding phase-to-neutral (star) voltages shall differ by not

more than 2°.

Where interactions between the separate measuring elements of a multi-element transducer are adequately
characterized, single-phase testing of the transducer is acceptable.

5.5 Auxiliary supply

5.5.1 General

Some transducers dealt with in this standard may need an auxiliary supply. This is specified
in two separate categories, DC and AC supplies.

5.5.2

DC supply

a) The value of the voltage of the DC supply shall be as specified in 5.6.3.

b) The battery supply may be earthed or floating. Suitable means shall be provided in the
transducer to ensure isolation between the power supply and the input/output circuits of
the transducer (for details of voltage tests, see 6.18).

c) The transducer shall withstand any voltage ripple up to a maximum of 10 % peak to peak
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808 d) The noise fed back to the battery from the transducer shall be limited to 100 mV peak to
809 peak when measured with a specified source resistance at all frequencies up to 100 MHz.

810 In addition, when the battery feeding the transducer is also used for telephone equipment the
811 noise shall not exceed 2 mV psophometric.

812 NOTE The psophometric weighting characteristic is given now specified in ITU-T Recommendation O.41 .

813 5.5.3 AC supply

814 For the nominal value of the voltage of the AC supply, see 5.6. This voltage may be provided
815 by a separate supply or may be derived from the measured voltage or current.

816 5.6 Input values

817  5.6.1 General

818 The nominal values of voltage, current, frequency and auxiliary supply shall be specified by
819  the manufacturer.

820 5.6.2 Adjustment range for transducers that can be adjusted by the user:

821 a) for the input voltage: 80 % to 120 % of the nominal value;

822 b) for the input current: 60 % to 130 % of the nominal value.

823  This means that the nominal value of the output signal can be obtained for any adjusted value
824  of the measurand within the ranges given above.

825  5.6.3 The preferred nominal value of DC auxiliary supplies shall be 24 V, 48 V or 110 V.

826 5.7 Analogue output signals

827 5.71 General

828 The lower and upper nominal values of the output signal and the compliance voltage shall be
829 chosen from those given in 5.7.2 and 5.7.3 or 5.7.6.

830 5.7.2 Output current

831 The signal 4 mA to 20 mA is preferred.

832 NOTE The condition "0 mA" has a special meaning (JEC 60381-1)).
833 Other permissible values are:

834 0 mA to 20 mA
835 0 mAto1 mA

836 0 mA to 10 mA
837 -1 mA to 1 mA
838 -5 mA to 5 mA
839 — 10 mA to 10 mA
840 — 20 mA to 20 mA
841

842 5.7.3 Compliance voltage

843 10V

844 15V

845 5.7.4 Maximum output voltage

846  The manufacturer shall state the maximum value of the output voltage occurring under any
847 conditions of output load and input. This voltage shall not exceed the limit of safety extra-low
848  voltage.
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Attention is drawn to the interference problems which may result if the output current has a

For analogue transducers, the used transfer function shall be one of the following curves.

INPUT

Figure 2 — Transfer function curve A

: > INPUT

849  5.7.5 Interference risk of output current
850
851 low value.
852  5.7.6 Output voltage
853 OVto1V
854 OVto10V
855 -1Vto1V
856 -10Vto10V
857 NOTE Transducers having a voltage output are non-preferred.
858 5.8 Output transfer function
859
860 For analogue transducers, variables x, y, y1, y2 can be adjustable
861 Curve A is described in Figure 2.
OUTPUT
A
Y(+ 100 %)|==ennunnnnssssnnnnnnnnunnn
+ y 0/0 ------------
0 +x% X(+ 100 %)
862
863
864
865 Curve B is described in Figure 3:
OUTPUT
A
Y(+ 100 %)
+y%
0 X(+ 100 %)
866
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