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Foreword

The text of document 85/460/FDIS, future edition 1 of IEC 62586-1, prepared by IEC/TC 85
"Measuring equipment for electrical and electromagnetic quantities" was submitted to the
IEC-CENELEC parallel vote and approved by CENELEC as EN 62586-1:2014.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2014-12-20
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2017-01-16
standards conflicting with the
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive.

For the relationship with EU Directive see informative Annex ZZ, which is an integral part of this
document.

Endorsement notice

The text of the International Standard IEC 62586-1:2013 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60359 NOTE Harmonized as EN 60359.
IEC 61010 Series NOTE Harmonized as EN 61010 Series (partly modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu

Publication Year Title EN/HD Year

IEC 60068-1 - Environmental testing - EN 60068-1 -
Part 1: General and guidance

IEC 60068-2-1 - Environmental testing - EN 60068-2-1 -
Part 2-1: Tests - Test A: Cold

IEC 60068-2-2 - Environmental testing - EN 60068-2-2 -
Part 2-2: Tests - Test B: Dry heat

IEC 60068-2-6 - Environmental testing - EN 60068-2-6 -
Part 2-6: Tests - Test Fc: Vibration
(sinusoidal)

IEC 60068-2-14 - Environmental testing - EN 60068-2-14 -
Part 2-14: Tests - Test N: Change of
temperature

IEC 60068-2-27 - Environmental testing - EN 60068-2-27 -
Part 2-27: Tests - Test Ea and guidance:
Shock

IEC 60068-2-31 - Environmental testing - EN 60068-2-31 -

Part 2-31: Tests - Test Ec: Rough
handling shocks, primarily for equipment-
type specimens

IEC 60068-2-52 - Environmental testing - EN 60068-2-52 -
Part 2-52: Tests - Test Kb: Salt mist,
cyclic (sodium chloride solution)

IEC 60068-2-57 - Environmental testing - EN 60068-2-57 -
Part 2-57: Tests - Test Ff: Vibration -

Time-history and sine-beat method

IEC 60068-2-78 - Environmental testing - EN 60068-2-78 -
Part 2-78: Tests - Test Cab: Damp heat,
steady state

IEC 60529 - Degrees of protection provided by EN 60529 -
enclosures (IP Code)

IEC 60654-1

Industrial-process measurement and EN 60654-1 -
control equipment - Operating

conditions -

Part 1: Climatic conditions


http://www.cenelec.eu/advsearch.html

BS EN 62586-1:2014
EN 62586-1:2014

Publication Year
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IEC 60721-3-1 -
IEC 60721-3-2 -
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IEC 61000-4-7 2002
+A1 2008

IEC 61000-4-15 2010

IEC 61000-4-30 2008

IEC/TS 61000-6-5

IEC 61010-1 2010

IEC 61010-2-030 -
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Insulation coordination for equipment EN 60664-1
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Part 1: Principles, requirements and tests
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Annex ZZ
(informative)

Coverage of Essential Requirements of EU Directives

This European Standard has been prepared under a mandate given to CENELEC by the
European Commission and the European Free Trade Association and within its scope the
standard covers protection requirements of Annex | Article 1 of the EU Directive 2004/108/EC.

Compliance with this standard provides one means of conformity with the specified essential
requirements of the Directive concerned.

WARNING: Other requirements and other EU Directives may be applicable to the products falling
within the scope of this standard.



BS EN 62586-1:2014

-2- 62586-1 © IEC:2013
CONTENTS

INTRODUGCTION ...ttt et e e e e et e e et e e et e e et e e et s e e e e e e e aa e e en e eneees 6
LS Yo oY o 1= PPN 7
2 NOIMALIVE TEIEIENCES ..oiiiiii et 7
3 Terms, definitions, abbreviations, notations and symbols ... 9
3.1 General definitioNs ... 9
3.2 Terms and definitions related to environments.............coooiiiiii i 10
3.3 Definitions related to uncertainty ..o, 10
B4 N O ONS . e 11
34T FUNCHONS e 11
3.4.2 Symbols and abbreviations ... 11
34,3 INAICES et s 12
4 Environmental CONAItIONS ... ... 12
0t N €Y o =Y - Y P 12
4.2 Environments FI1, FI2, FI1-H, FI2-H, FO and FO-H...........cccoiiiiiiiiii e 13
4.3 Environments Pl, PI-H, PO and PO-H.......ooii e 14
4.4 Relationship between ambient air temperature and relative humidity ..................... 15
D R AIING S e 15
5.1  Rated input energising VOItages .......ooeiiiii e 15
5.2 Rated frEQUENCIES ... 15
6 Design and CONSIIUCTION ... e 15
G I € T= o =Y - | PP 15
6.2 General arChiteCtUre ... ..o 15
6.3 Functions embedded in PQI-A and PQI-S........o e 16
6.3.1  PQI-A minimum functions definition ... 16
6.3.2 PQI-S minimum functions definition ... 17
6.3.3 Summary of IEC 61000-4-30 requirements for functions ............................ 17
6.4 Additional requirements complementary to IEC 61000-4-30..........ccovvviiiniiinneennennn. 18
6.4.1 Data to be provided for testing reasons ...........ccccoooiiiiiiiiiiiiii 18
6.4.2 Resolution of the presented data.............coooiiiiiiiiii 20
6.4.3 Clarification about “data flagging” .........coooiiiiii 20

6.4.4 Temperature drift requirement within the rated range of operation for
ambient air temperature...... ..o 20
6.5  Safely requIremMents ... 21
6.6  EMC reqUIremMentS .. 22
B.6. 1  EMIiSSIONS i 22
B.6.2  IMIMIUNITY oot e e 22
6.7 Climatic requirements of PQl........oiiiiiiii e 22
6.8 Mechanical requIremMeENntS. .. ..o 22
6.8.1 Product mechanical robuStNess .........oooiiiiiiiii 22
6.8.2 ENCIOSUIe robDUSINESS ...iuiiiiiii e 22
6.9 Degree of protection by encloSUres ... 23
6.10 Start-Up reqQUITEMENTS ... ..o e 23
7 Marking and operating iNnStruCtiONS ... ..ot 23
A0 TR 1= = - | PP 23

A7 Y =T o X1 e PP 23



BS EN 62586-1:2014

62586-1 © IEC:2013 -3 -

7.3 0Operating iNSTrUCLIONS .....ii e
8 Functional, environmental and safety type tests .......cccoiiiiiiiiii
B GBNEIAl e
8.2 Reference conditions for type tests .....ooviiiiiiii
8.3 S Al ey 1SS oot
8.4 EMC S ettt e
84T EMIS S ONS it
8.4.2  IMIMIUNITY oot e
8.5 ClMAtiC 1SS ittt
8.6 MechaniCal 1eStS ..o
8.6.1 Product mechanical robUSINESS .........oiuiiiiiiii

8.6.2 Degree of protection provide by enclosures for electrical equipment
against external mechanical impacts (IK code) .......ccccoveviiiiiiiiiiiiiiiieen.
8.6.3 Degree of protection by enclosure (IP code) ........coooviiiiiiiiiiiiii
8.7 Functional and uncertainty tests ...
O ROULINE 1SS o e e
S O € T= T = = | PP
9.2  Protective bonding test ... ...
9.3 Dielectric strength test. ...
9.4 Intrinsic uncertainty test .. ...
10 Certificates and decClarations ..o
11 Re-calibration and re-verification ...

Annex A (informative) Information about environment H and G described in
IECITS B1000-6-5. ... ettt et ettt e

L] o 1o Yo =Y o 2 172 PP

Figure 1 — Instrument generic measurement Chain ..o
Figure 2 — Uncertainty requirement as a function of temperature ................cccooiiiiiiiinnn.

Figure A.1 — Example of power station and substation: selection of the specification
for apparatus and the related CONNECLIONS .........ooviiiiiiii e

Table 1 — Products coding table . ...
Table 2 — Definition of class A ProduUCES .......ceuiiniiiii e
Table 3 — Definition of class S ProduCtS ......cc.iiiiiii e
Table 4 — Description of FI1, FI2, FI1-H, FI2-H, FO, FO-H environments ......................c......
Table 5 — Description of Pl, PI-H, PO and PO-H environments...............ccooiiiiiiiiiiiiiinen.
Table 6 — PQI-A fUNCHIONS ...t
Table 7 — PQI-S minimum fUNCHIONS ... e
Table 8 — Summary of measurements requested for testing ...,
Table 9 — Uncertainty multipliers for different temperature ranges.............c.cooiie.
Table 10 — Enclosure mechanical requirements ..........cooiiiiiiiiii e
Table 11 = Minimum [P reqUIr€mMeENts ... ..o
Table 12 — Characteristics specification template..........cooo
Table 13 — Reference conditions for testing .......ooouiiiiii i
Table 14 — Climatic reqQUIrEMENTS . .. ..o e e e
Table 15 — Product mechanical requirements.........ccooiiiiiii e



BS EN 62586-1:2014
-6- 62586-1 © IEC:2013

INTRODUCTION

Electricity as delivered to the network users has several characteristics which are variable
and which affect its usefulness to the network user.

Power quality instruments on the market have different characteristics. This standard provides
a common system of references in order to facilitate their selection, comparison and
evaluation. This standard specifies a classification based on product performances,
environment and safety.

It is acknowledged that IEC 61000-4-30 is a basic EMC publication. Detailed guidance on
instrument performance, performance verification methods, additional influence quantities and
other similar information should, in general, be found in a product standard.

IEC 62586-1 is a product standard that refers to IEC 61000-4-30, IEC 61000-4-7 and
IEC 61000-4-15 for measuring methods. |EC 62586-2 specifies functional tests and
uncertainty requirements for instruments in the scope of IEC 62586-1.

IEC 62586-1 is therefore complementing basic EMC standards with environmental, safety and
performance requirements.
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POWER QUALITY MEASUREMENT IN POWER SUPPLY SYSTEMS -

Part 1: Power quality instruments (PQl)

1 Scope

This part of IEC 62586 specifies product and performance requirements for instruments
whose functions include measuring, recording and possibly monitoring power quality
parameters in power supply systems, and whose measuring methods (class A or class S) are
defined in IEC 61000-4-30.

These requirements are applicable in single, dual- (split phase) and 3-phase a.c. power
supply systems at 50 Hz or 60 Hz.

These instruments can be used:
— in the generation, transmission and distribution of electricity, for example inside a power
station, substation or a distributed generator connection.

— at the interface point between the installation and the network, e.g. in order to check the
compliance of the connection agreement between a network operator and the customer.

NOTE 1 These instruments can also be used for other applications, e.g. inside commercial / industrial
installations especially where comparable measurements are needed (i.e. data centers or petrochemical plants).

These instruments are fixed-installed or portable. They are intended to be used indoors
and/or outdoors.

Devices such as digital fault recorders, energy/power meters, protection relays or circuit
breakers may include power quality functions defined in 61000-4-30 class A or class S. If
such devices are specified according to this standard, then this standard fully applies and
applies in addition to the relevant product standard. This standard does not replace the
relevant product standard.

NOTE 2 It is not the intent of this standard to address user interface or topics unrelated to device measurement
performance.

NOTE 3 The standard does not cover post-processing and interpretation of the data, for example with a dedicated
software.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60068-1, Environmental testing — Part 1: General and guidance
IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Tests A: Cold
IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Tests B: Dry heat

IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
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IEC 60068-2-14, Environmental testing — Part 2-14 Tests — Test N: Change of temperature
IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks,
primarily for equipment-type specimens

IEC 60068-2-52, Environmental testing — Part 2-52: Tests — Test Kb: Salt mist, cyclic (sodium
chloride solution)

IEC 60068-2-57, Environmental testing — Part 2-57: Tests — Test Ff: Vibration — Time-history
and sine-beat method

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady
State

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60654-1, Industrial-process measurement and control equipment — Operating conditions —
Part 1: Climatic conditions

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60721-3-1, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 1: Storage

IEC 60721-3-2, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 2: Transportation

IEC 60721-3-3, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 3: Stationary use at weatherprotected
locations

IEC 61000-4-7:2002, Electromagnetic compatibility (EMC) - Part 4-7: Testing and
measurement techniques — General guide on harmonics and interharmonics measurements
and instrumentation, for power supply systems and equipment connected thereto
Amendment 1:2008

IEC 61000-4-15:2010, Electromagnetic compatibility (EMC) — Part 4-15: Testing and
measurement techniques — Flickermeter — Functional and design specifications

IEC 61000-4-30:2008, Electromagnetic compatibility (EMC) - Part 4-30: Testing and
measurement techniques — Power quality measurement methods

IEC /TS 61000-6-5, Electromagnetic compatibility (EMC) — Part 6-5: Generic standards —
Immunity for power station and substation environments

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control,
and laboratory use — Part 1: General requirements

IEC 61010-2-030, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 2-030: Particular requirements for testing and measuring circuits

IEC 62262, Degrees of protection provided by enclosures for electrical equipment against
external mechanical impacts (IK code)
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IEC 62586-2, Power quality measurement in power supply systems — Part 2: Functional tests
and uncertainty requirements

CISPR 22, Information technology equipment — Radio disturbance characteristics — Limits and
methods of measurement

3 Terms, definitions, abbreviations, notations and symbols

For the purposes of this document, the terms and definitions given in IEC 61000-4-30 as well
as the following terms and definitions apply.

3.1 General definitions

3.1.1

power quality instrument

PQl

instrument whose main function is to measure, record and possibly monitor power quality
parameters in power supply systems, and whose measuring methods (class A or class S) are
defined in IEC 61000-4-30

3.1.2

power quality instrument class A

PQI-A

PQI whose measuring methods comply with class A of IEC 61000-4-30

3.1.3

power quality instrument class S

PQl-S

PQI whose measuring methods comply with class S of IEC 61000-4-30

3.1.4

portable instrument

portable measuring instrument

measuring instrument designed to be easily carried by hand and to be connected and
disconnected by the user

[SOURCE: IEC 60050-300:2001, 312-02-18]

3.1.5

fixed installed instrument

fixed installed measuring instrument

measuring instrument designed to be permanently mounted and which is intended to be
connected by means of permanently installed connectors

[SOURCE: IEC 60050-300:2001, 312-02-17, modified — “conductors” has been replaced by
“connectors”.]

3.1.6
panel mounted instrument
fixed installed instrument intended to be mounted in a cut out of a panel or a chassis

3.1.7
modular instrument fixed on DIN rail
fixed installed instrument intended to be used in switchgear or control gear, fixed on a DIN rail
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3.1.8
housing instrument fixed on DIN rail
fixed installed instrument, intended to be fixed on a DIN rail within a control panel

3.2 Terms and definitions related to environments

3.2.1
EMC environment H
harsh EMC environment

EXAMPLES High voltage stations, arc furnaces, welding, aluminium plants.

Note 1 to entry: This environment is described in IEC 61000-6-5 as H environment. A summary description of
such environments is given in Annex A.

3.2.2
EMC environment G
general EMC environment

EXAMPLES Power stations, MV and LV substations, extended industrial applications.

Note 1 to entry: This environment is described in IEC 61000-6-5 as G environment. A summary description of
such environments is given in Annex A.

3.2.3

uncontrolled environment

environment where climatic conditions such as temperature and humidity depend on external
climatic conditions and on housing of products

Note 1 to entry: Shelter or housing can be used to minimize the impact of environment.

3.24
controlled environment
environment where climatic conditions such as temperature and humidity are under control

Note 1 to entry: This kind of environment is usually controlled by HVAC systems.

3.2.5

limit range of operation

extreme conditions that an measuring instrument can withstand without damage and without
degradation of its metrological characteristics when it is subsequently operated within its
rated operating conditions

Note 1 to entry: Measuring instrument should be able to function within the limit range of operation

3.2.6

rated range of operation

range of values of a single influence quantity that forms a part of the rated operating
conditions

Note 1 to entry: Uncertainty requirements should be met within the rated range of operation
3.3 Definitions related to uncertainty

3.31
intrinsic uncertainty
uncertainty of a measuring instrument when used under reference conditions

Note 1 to entry: In this standard, it is the uncertainty of a measured value defined in its rated range and with all
influence quantities under reference conditions, unless otherwise stated.

[SOURCE: IEC 60359:2001, 3.2.10, modified — Note 1 to entry has been added.]
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3.3.2

influence quantity

quantity which is not the subject of the measurement and whose change affects the
relationship between the indication and the result of the measurement

Note 1 to entry: Influence quantities can originate from the measured system, the measuring equipment or the
environment.

Note 2 to entry: As the calibration diagram depends on the influence quantities, in order to assign the result of a
measurement it is necessary to know whether the relevant influence quantities lie within the specified range.

[SOURCE: IEC 60359:2001, 3.1.14, modified — Note 3 has been deleted.]

3.3.3

variation

variation due to a single influence quantity

difference between the value measured under reference conditions and any value measured
within the rated operating range (for this specific influence quantity)

Note 1 to entry: The other performance characteristics and the other influence quantities should stay within the
ranges specified for the reference conditions.

3.34

rated operating conditions

set of conditions that must be fulfilled during the measurement in order that a calibration
diagram may be valid

Note 1 to entry: Beside the specified measuring range and rated operating ranges for the influence quantities, the
conditions may include specified ranges for other performance characteristics and other indications that cannot be
expressed as ranges of quantities.

[SOURCE: IEC 60359:2001, 3.3.13]

3.3.5
operating uncertainty
uncertainty under the rated operating conditions

Note 1 to entry: The operating instrumental uncertainty, like the intrinsic one, is not evaluated by the user of the
instrument, but is stated by its manufacturer or calibrator. The statement may be expressed by means of an
algebraic relation involving the intrinsic instrumental uncertainty and the values of one or several influence
quantities, but such a relation is just a convenient means of expressing a set of operating instrumental
uncertainties under different operating conditions, not a functional relation to be used for evaluating the
propagation of uncertainty inside the instrument.

[SOURCE: IEC 60359:2001, 3.2.11, modified — the word "instrumental" has been removed
from both the term and the definition.]

3.3.6

overall system uncertainty

uncertainty including the uncertainty of all components related to the measurement system
(sensors, wires, measuring instrument, etc.) under the rated operating conditions

3.4 Notations

3.4.1 Functions

See functions defined in IEC 61000-4-30.
3.4.2 Symbols and abbreviations

N.R. Not requested
N.A. Not applicable
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3.4.3 Indices
min minimum value
max maximum value

4 Environmental conditions

4.1 General

This standard classifies power quality instruments according to the following criterion:

e instruments

that

are complying either

with class A measurement

methods of

IEC 61000-4-30 (PQI-A) or with class S measurement methods of IEC 61000-4-30 (PQl-

S);

e instruments that are either fixed installed (F), or portable (P);

e instruments that are intended to be used either Indoor (1) or Outdoor (O);

e instruments that are intended to be used in generic EMC environment G or in specific
harsh EMC environment H. See Annex A.

Instruments shall be named according to coding of Table 1. The list of all allowed instruments
is given in Table 2 and Table 3.

Table 1 — Products coding table

Power quality
instrument (PQl)

Functions class
according to

Fixed installed (F)
or Portable (P)

Indoor (I) or
Outdoor (O)

EMC environment
G (blank) or H (-H)

IEC 61000-4-30 (A instrument application
or S)
PQI-A or PQI-S -FI1, -FI12, -FO, -Pl or -PO ? Blank or -H ?
a8 See Table 4 and Table 5.
Table 2 — Definition of class A products
Fixed installed Portable
Indoor application Outdoor Indoor application Outdoor
application application
EMC PQI-A-FI1 PQI-A-FO PQI-A-PI PQI-A-PO
environment G
PQI-A-FI12
EMC PQI-A-FI1-H PQI-A-FO-H PQI-A-PI-H PQI-A-PO-H
environment H
PQI-A-FI12-H

NOTE FI1 is an

indoor environment with uncontrolled temperature variations,
environment with controlled temperature variations

while FI2 is an indoor
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Table 3 — Definition of class S products

environment with controlled temperature variations

Fixed installed Portable
Indoor application Outdoor Indoor application Outdoor
application application

EMC PQI-S-FI1 PQI-S-FO PQI-S-PI PQI-S-PO
environment G

PQI-S-FI2
EMC PQI-S-FI1-H PQI-S-FO-H PQI-S-PI-H PQI-S-PO-H
environment H

PQI-S-FI2-H
NOTE FI1 is an indoor environment with uncontrolled temperature variations, while FI2 is an indoor

4.2

Environments FI1, FI2, FI1-H, FI2-H, FO and FO-H

Those environments are dedicated to fixed-installed instruments, used:

— in EMC environment G or in EMC environment H;

— for indoor operation or outdoor operation.

Table 4 — Description of FI1, FI2, FI1-H, FI2-H, FO, FO-H environments

Environmental parameters

Storage and transport

Indoor operation

Outdoor operation

Ambient temperature: limit
range of operation ?

IEC 60721-3-1/ 1K5
-40 °Cto+70°C

IEC 60721-3-2 / 2K4
-40 °Cto+ 70 °C

FI1: IEC 60721-3-3 / 3K6
-25°Cto+55°C

FI2: IEC 60721-3-3 / 3K5
mod.: 0 °C to +45 °C

Depends on the
geographic regions or
the application ¢

At least the
requirements for indoor
operation are mandatory

Ambient temperature: rated
range of operation b

FI1:1EC 60721-3-3 / 3K5
mod. -10 °C to + 45°

FI2:IEC 60721-3-3 / 3K5
mod. 0°Cto+45°C

IEC 60721-3-3 / 3K6
-25°Cto+55°C

Relative humidity: 24 h average

from 5 % to 95 % ¢

from 5 % to 95 % ¢

from 5 % to 95 % ¢

Solar radiations

Negligible

700 W/m?2

1120 W/m?

snow, hail, etc.)

Wind-driven precipitation (rain,

Negligible

Negligible

Significant precipitation.

gas, vapours

Air pollution by dust, salt,
smoke, corrosive/flammable

No significant air
pollution °©

No significant air
pollution °©

Significant air pollution
by dust and salt.

Vibration, earth tremors

IEC 60721-3-1/ 1M1
IEC 60721-3-2 / 2M1

IEC 60721-3-3 / 3M1

IEC 60721-3-3 / 3M1

Electromagnetic

Environment

IEC 61000-6-5

IEC 61000-6-5

disturbances s FI1, FI2, environment G environment G

immunity FO
Environment IEC 61000-6-5 IEC 61000-6-5
s FI1-H, FI2- environment H environment H
H, FO-H

Altitude - < 2000m < 2000m

Pollution degree

2 according to IEC 61010

2 or 3 according to
IEC 61010
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Environmental parameters

Storage and transport

Indoor operation

Outdoor operation

Overvoltage category (related
to the mains supply)

IEC 61010 Overvoltage
category Il °F

IEC 61010 Overvoltage
category Il ®°

IEC 61010 Measurement

IEC 61010 Measurement

Measurement category (related ---
to the measurement inputs)

category Ill or IV °f category Ill or IV °F

a8 See definition. Temperature may be lower on the front face of panel mounted instruments.
b See definition.

¢ These conditions correspond to maximum values given for classes 3C1 and 3S1 in IEC 60721-3-3.
No condensation or ice is considered. See Figure 1.

€ If the instrument is supplied by the circuit being measured, then Overvoltage category and Measurement
category shall be the same category number.

f For guidance on the selection of the correct measurement category, see IEC 61010-2-030. For guidance on
the overvoltage category, see |IEC 61010-1.

9 Limit range of operation shall be specified by manufacturer.

4.3 Environments Pl, PI-H, PO and PO-H
Those environments are dedicated to portable instruments,

— used in EMC environment G or in EMC environment H
— for indoor applications or outdoor applications.

Table 5 — Description of PI, PI-H, PO and PO-H environments

Environmental parameters

Storage

Indoor operation

outdoor operation

Ambient temperature: limit
range of operation ?

IEC 60721-3-1/ 1K5
—-40°Cto+70°C

IEC 60721-3-2 / 2K4
—-40°Cto+70°C

IEC 60721-3-3 / 3K5
-5°Cto+45°C

Depends on the
geographic regions or
the application ¢

At least the
requirements for indoor
operation are mandatory

Ambient temperature: rated
range of operation b

IEC 60721-3-3 / 3K5
mod. 0°Cto+40°C

IEC 60721-3-3 / 3K6
-5°Cto+45°C

Relative humidity: 24 h average

from 5 % to 95 % ¢

from 5 % to 95 % ¢

from 5 % to 95 % ¢

Solar radiations

Negligible

700 W/m?

1120 W/m?

Wind-driven precipitation (rain,
snow, hail, etc.)

Negligible

Negligible

Significant precipitation.

Air pollution by dust, salt,

No significant air

No significant air

Significant air pollution

smoke, corrosive/flammable pollution °© pollution °© by dust and salt.
gas, vapours
Vibration, earth tremors IEC 60721-3-1 / 1M1 IEC 60721-3-3 / 3M2 IEC 60721-3-3 / 3M2
IEC 60721-3-2 / 2M1
Electromagnetic | Environment --- IEC 61000-6- 5 IEC 61000-6- 5
disturbances s Pl or PO environment G environment G
immunity -
Environment --- IEC 61000-6- 5 IEC 61000-6- 5
s PI-H or PO- environment H environment H
H
Altitude < 2000m < 2000m < 2000m
Pollution degree --- 2 2o0r3

Overvoltage category (related
to the mains)

IEC 61010 overvoltage
category Il °F

IEC 61010 overvoltage
category Il ®°

Measurement category (related
to the measurement inputs)

IEC 61010 measurement
category Ill or IV °f

IEC 61010 measurement
category Ill or IV °F
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a8  See definition.

See definition.

¢ These conditions correspond to maximum values given for classes 3C1 and 3S1 in IEC 60721-3-3.
No condensation or ice is considered. See Figure 1.

€ If the instrument is supplied by the circuit being measured, then Overvoltage category and Measurement
category shall be the same category number.

For guidance on the selection of the correct measurement category, see IEC 61010-2-030. For guidance on
the overvoltage category, see IEC 61010-1.

9 Limit range of operation shall be specified by manufacturer.

4.4 Relationship between ambient air temperature and relative humidity
Classes C1 and C2 defined in IEC 60654-1 apply taking into account the values of Table 4
and Table 5.

5 Ratings

5.1 Rated input energising voltages

The preferred rated values of voltages for a.c. (r.m.s.) are those given below, together with
those values multiplied by V3 or 1/43: 100 V; 110 V; 115 V; 120 V; 200 V; 220 V; 230 V; 240 V;
480 V; 600 V and 690 V.

The values above are preferred values however if a PQl complies with a specific country’s
requirement not covered by the above, this shall be stated by the manufacturer.

5.2 Rated frequencies

The standard rated values of frequency shall be selected from the following:

50 Hz; 60 Hz.

6 Design and construction

6.1 General

The following requirements as well as those given in IEC 62586-2 shall apply.

NOTE IEC 62586-2 specifies functional tests and uncertainty requirements for instruments in the scope of this
standard.

6.2 General architecture

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

It shall be possible to download data stored in the instrument, for example with a
communication network, or through a removable memory.

Figure 1 below specifies the general architecture of the instrument, the dotted lines show
optional units of the instrument.
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Communication
protocol

I

-

Data storage I Communication
unit management
L a—
Measurement Acquisition 9 Management Display |
— i luat . .
A ] sensors |_A> unit B evaut:ﬁltlon T’ unit _>| unit |

3

| Digital 110 |
|management_'
Electrical Input signal to Measureme
input be measured nt results
signals
Digital /O IEC 2947/13
Figure 1 — Instrument generic measurement chain
6.3 Functions embedded in PQI-A and PQI-S
6.3.1 PQI-A minimum functions definition
Any PQI-A shall include all the mandatory functions specified in Table 6.
Table 6 — PQI-A functions
Function and data provided ° Requirement * Measurement method, measuring

uncertainty and measuring range
according to IEC 61000-4-30

Power Frequency M class A
10 sec data

Magnitude of the Supply Voltage M class A
150/180 cycles, 10 minutes and 2-hours data.

Flicker M class A
10 minutes Pst and 2-hours PIt data.

Supply voltage dips and Swells M class A
Residual voltage, swell voltage and duration

Supply voltage interruptions M class A
Residual voltage and duration

Supply voltage unbalance M class A
150/180 cycles, 10 minutes and 2-hours data.

Voltage Harmonics M class A
150/180 cycles, 10 minutes and 2-hours data.

Voltage Inter-harmonics M class A
150/180 cycles, 10 minutes and 2-hours data.

Mains Signalling Voltage M class A
Msv data

Under/over deviation o’ class A

150/180 cycles, 10 minutes and 2-hours data.
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8 M = mandatory; O = optional

® When an optional function is embedded, then this function shall comply with the relevant requirements

defined in IEC 61000-4-30.

¢ Aggregations data shall be computed by the instrument for all implemented functions, but may be not
recorded by the instrument.

NOTE Additional data such as waveform capture can be beneficial for the analysis of dips/swells/interruptions.

6.3.2 PQI-S minimum functions definition

Any PQI-S shall include all the mandatory functions specified in Table 7. Should one of the
optional functions of Table 7 be included in the instrument, then this function shall comply
with the measurement method, measurement uncertainty and measuring range specified in
IEC 61000-4-30.

Table 7 — PQI-S minimum functions

Function and data provided ° Requirement | Measurement method, measuring
a uncertainty and measuring range
according to IEC 61000-4-30

Power frequency M Class A orclass S
10 s data
Magnitude of the supply voltage M Class A orclass S

150/180 cycles, 10 minutes and 2-hours data.

Flicker o’ Class A or class S

10 minutes Pst and 2-hours PIt data.

Supply voltage dips and swells M Class A orclass S

Residual voltage, swell voltage and duration

Supply voltage interruptions M Class A orclass S

Residual voltage and duration

Supply voltage unbalance M Class A or class S

150/180 cycles, 10 minutes and 2-hours data.

Voltage harmonics o’ Class A or class S

150/180 cycles, 10 minutes and 2-hours data.

Voltage inter-harmonics o’ Class A or class S

150/180 cycles, 10 minutes and 2-hours data.

Mains ignalling voltage o’ Class A or class S
Msv data
Under/over deviation o’ Class A or class S

150/180 cycles, 10 minutes and 2-hours data.

8 M = mandatory; O = optional
b When an optional function is embedded, then this function shall comply with the relevant requirements

defined in IEC 61000-4-30.

¢ Aggregations data shall be computed by the instrument for all implemented functions, but may be not
recorded by the instrument.

NOTE Additional data such as waveform capture can be beneficial for the analysis of dips/swells/interruptions.

6.3.3 Summary of IEC 61000-4-30 requirements for functions

NOTE A summary of the functions is given in IEC 61000-4-30.
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In order to measure voltage in the presence of harmonics, the PQI shall be able to measure
up to a crest factor 2 (see IEC 61000-4-7).

6.4 Additional requirements complementary to IEC 61000-4-30
6.4.1 Data to be provided for testing reasons

For testing reasons, any PQI shall provide (by any means) all the readings of the power
quality parameters defined in IEC 61000-4-30 that a device supports, including the 10/12
cycles values, the 150/180 cycles values, the 10-minutes values, the 2-hours values and the
10 seconds value for frequency measurement.

For testing reasons, any PQI shall provide (by any means) the following information correlated
with each power quality reading according to IEC 61000-4-30:

e date;

e time;

e flagging information (for readings that support flagging);

e block numbering of 10/12-cycle and 150/180-cycle measurements within each 10 minutes
interval.
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6.4.2 Resolution of the presented data

Resolution of the presented data shall support the required accuracy.

NOTE As an example, with Udin =63V, a 0,1 % accuracy means a 0,06 V resolution, then at least two decimal
digits are requested.

6.4.3 Clarification about “data flagging”
6.4.3.1 Data flagging requirement

Data flagging is based on the IEC 61000-4-30 flagging concept. The detection of interruptions,
dips and swells is dependent on the threshold selected by the end-user, and this selection will
influence which data is flagged.

Flagged data shall not be removed, as it is intended to warn the end-user that data may be
flawed.

NOTE There are two valid flagging approaches that can be implemented by the manufacturers:

— Polyphase approach as specified in IEC 61000-4-30: flag is computed based on the occurrence of polyphase
dips / swells / interruptions (one flag for all phases).

— Channel by channel approach: flag is computed from the occurrence of the single phase dips / swells
/interruptions channel by channel (one flag per channel).

Manufacturers shall document the approach they implemented. However, if the instrument
monitors a polyphase system, then the IEC 61000-4-30 approach for flagging is mandatory.

This product standard does not define when or how the flagging should occur.

It is possible to flag data online either as part of internal aggregation or in a post-processing
evaluation task.

The manufacturer shall describe where the data is flagged.

6.4.3.2 Additional “data marking”

Additional data marking, not based on the IEC 61000-4-30 flagging concept, may be available
in order to indicate that measured data might be unreliable.

If additional data marking is available, the instrument shall clearly indicate (e.g. with a log file)
the time when measurements may be out of the specified uncertainty. The manufacturer shall
provide a list of possible causes that can lead to this data marking.

NOTE 1 Example of additional data marking could be the result of: temperature influence on measurement chain,
loss of synchronization, voltage measuring input over-range, loss of reference voltage for frequency measurement,
phase locked loop failure, etc. This list is not exhaustive.

NOTE 2 Current measuring input over-range is not included because of frequent occurrence.

It is possible to mark data online as part of internal aggregation or in a post-processing
evaluation task. This product standard will not define when or how the marking occurs; the
manufacturer shall describe how the data is marked.

6.4.4 Temperature drift requirement within the rated range of operation for ambient
air temperature

The below requirements do not apply under reference conditions.

When operating outside reference conditions, the maximum variation caused by change of air
temperature from reference conditions (as defined in clause 8.2), within the limit of the rated



BS EN 62586-1:2014

62586-1 © IEC:2013 -21 -

range of operation for air temperature according to Table 4 and Table 5, shall not exceed the
measurement uncertainty (as specified in [IEC 61000-4-30) multiplied by M, where M is given
in Table 9:

Table 9 — Uncertainty multipliers for different temperature ranges

Air temperature Maximum value for M

Between 0 °C and +45 °C 1,0

Below 0 °C 1,0 at 0 °C, varying linearly to 2,0 at -25 °C as illustrated in Figure 2.

Above +45 °C

1,0 at +45 °C, varying linearly to 2,0 at +55 °C as illustrated in Figure 2.

Instruments are only required to meet these drift requirements within their rated range of
operation for ambient temperature according to Table 4 and Table 5.

< Ambient temperature range: rated range of operation
>
»
M= 1 \
M =2 Except under refgrence conditions M=2
|
4
\ 0°C +45°C
\ /
\ -5°C [
—25°C +55 °C

IEC 2948/13

An example for class A measurement of magnitude of voltage is given below:
e Consider the case of a PQI-A instrument, for the magnitude of supply voltage parameter.

e A measurement is taken under reference conditions to obtain the reference measurement (which shall be
within £0,1 % of Udin from the expected value, according to the IEC 61000-4-30 Class A measurement
uncertainty).

e Then, as the ambient temperature varies, the measurement may only vary from the reference measurement by
the amount specified above.

e Some sample temperatures and the allowable measurement variations are:

—-25°C: May vary from reference measurement by +0,2 % of U (M = 2)
=10 °C: May vary from reference measurement by +0,14 % of Uy, (M = 1,4)
-5 °C: May vary from reference measurement by £0,12 % of Uy, (M = 1,2)
0 °C: May vary from reference measurement by £0,1 % of Uy (M = 1)
+45 °C: May vary from reference measurement by +0,1 % of Uy (M = 1)
+55 °C: May vary from reference measurement by +0,2 % of U, (M = 2)

Figure 2 — Uncertainty requirement as a function of temperature

6.5 Safety requirements

Overvoltage categories specified in IEC 61010-1 as well as measurement categories specified

in IEC 61010-2-030 shall apply.
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Circuits intended to be connected to an external accessible circuit shall be considered as
accessible conductive parts, for example communication circuits.

A communication port that may be connected to a data system shall also be considered as an
accessible conductive part.

These accessible conductive parts require protection against single fault.

NOTE Basic insulation is not a sufficient protection against single fault condition. Examples of relevant insulation
are double insulation or reinforced insulation or other protection means specified in IEC 61010 series.

The neutral conductor within the instrument shall be considered as a hazardous live part.

The connection of a PQI to an external high voltage sensor (e.g. for systems with rated
voltages higher than 1 000 V a.c.) is allowed provided that design features of such sensors
prevent any hazards.

6.6 EMC requirements
6.6.1 Emissions

CISPR 22 class A requirements shall apply.

6.6.2 Immunity

Instruments shall comply with the relevant environment as defined in Table 4 and Table 5.

6.7 Climatic requirements of PQl

Instruments shall comply with the relevant environment as defined in Table 4 and Table 5.

6.8 Mechanical requirements
6.8.1 Product mechanical robustness

Instruments shall comply with the relevant environment as defined in Table 4 and Table 5.

6.8.2 Enclosure robustness

The requirements of Table 10 shall be fulfilled as type-tests.

Table 10 — Enclosure mechanical requirements

Enclosure robustness, Reference standard Fixed installed Portable equipment *
de-energised test equipment ?
Protection provided by IEC 62262 IK 06 (1J) IK 06 (1J)
enclosure

a8 For mechanical tests with an equipment de-energised, the product functions shall remain in their
specifications after the test.

The performance of the enclosure shall not be degraded.

There shall be no visible mechanical or structural failures and the electrical performance of
the instruments shall not be affected by the tests listed in this clause.

NOTE 1 Some examples of structural failures are cracks, fractures, deformations, delaminations.

NOTE 2 This test deals with robustness and is different from the one defined in IEC 61010 series regarding the
performance criteria.
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6.9 Degree of protection by enclosures

The manufacturer shall document equipment Intrusion Protection (IP) according to IEC 60529.
The minimum requirements are given in Table 11. It specifies the minimum IP requirements
for the different kind of housings of PQI instruments.

Table 11 — Minimum IP requirements

For indoor applications For outdoor applications
Kind of instrument Exposed parts Not exposed Exposed parts Not exposed
(e.g. front panel) parts (e.g. (e.g. front panel parts (e.g
a housing), except |not in a cabinet) | housing, front
front panel b panel in a
cabinet), except
front panel
Fixed installed, panel mounted IP 40 IP 20 IP 54 when IP 51 when
instruments ° installed according |installed according
- - to the to the
Fixed installed, modular IP 40 IP 20 manufacturer's manufacturer's
instruments fixed on DIN rails instructions. instructions
within distribution panel °
Fixed installed, housing IP 20 IP 20
instruments fixed on DIN rails °
Portable instruments. IP 40 IP 40 IP 52 IP 51
a8 Except for temporary opened covers.
b See definitions.

6.10 Start-up requirements

With a steady-state signal applied to the measurement inputs prior to applying power to the
device, an accurate reading of the magnitude of the supply voltage shall be available via
communications or local user interface 15 s after applying power to the device. If the start-up
is longer than 15s, manufacturers shall specify the maximum time until measurement
quantities shall be available via communications or local user interface after power supply is
applied.

7 Marking and operating instructions

71 General

Marking and operating instructions shall comply with I[EC 61010-1, additional requirements
are specified below.

7.2 Marking
The type of instruments shall be marked according to Table 1, Table 2 and Table 3. This

marking shall be explained in the operating instruction manual, for example copy the relevant
line of Table 2 or Table 3 in this manual or explain the rationale of the marking.

7.3 Operating instructions

The manufacturer shall specify the instrument characteristics according to Table 12.
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Table 12 — Characteristics specification template

Function Function Class according to Range Additional information
symbols IEC 61000-4-30 (A or S)
or Not Applicable
f Power frequency
u Magnitude of the supply (Expressed as a range | (Expressed as a range
Voltage of Uy,)* of voltage)
Pst, 1t Flicker
Udip, <wi | Supply voltage dips and N.A.
swells
Uit _Supply v_oltage
interruptions
ugy, u, Supply voltage
unbalance
U, Voltage harmonics
U, Voltage inter-harmonics
Msv Mains signalling voltage
Under/over |Under/over deviation

It is strongly recommended that all functions are listed, and only existing ones are specified.

@ For example, an instrument specified for range of U, = [100V to 400 V] shall meet the uncertainty
requirement for at least 10 V to 600 V for class A, 20 V to 480 V for class S.

8 Functional, environmental and safety type tests

8.1 General

Functional, environmental and safety type tests shall be performed according to requirements
specified in this Clause 8.

8.2 Reference conditions for type tests

All type tests shall be carried out under reference conditions specified in Table 13 unless
otherwise specified.



BS EN 62586-1:2014
62586-1 © IEC:2013

Table 13 —

— 25—

Reference conditions for testing

Conditions

Reference conditions

Operating temperature

23 °C £ 2 °C or otherwise specified by manufacturer

Relative humidity (RH)

40 % to 60 % RH

Auxiliary supply voltage

rated power supply voltage +1 %

Phases

three phases available ®

External continuous magnetic field

<40 A/m d.c.
<3 A/m a.c. at 50/60 Hz

D.c. component on voltage and current none
Waveform sinusoidal
Frequency fom =50 Hz +0,5 Hz or 60 Hz +0,5 Hz °°

Voltage magnitude Ugin 21 % b
i b

Flicker P, < 0,1

Unbalance 100 % 0,5 % of Uy, on all channels.
Unless otherwise noted, use phase angles of 0° + 0,05° (Channel 1),
-120° + 0,05° (Channel 2), 120° £ 0,05° (Channel 3) (equivalent to u,
=0%, uy,=02%)"

Harmonics 0% to 3 % of Uy, "

Interharmonics 0% t0 0,5 % of Uy, °

a8 Required only in the case of three-phase systems.

b According to Testing state 1 of Table 2 of IEC 61000-4-30:2008

C

f.om Shall be selected by the manufacturer.

8.3 Safety tests

Safety tests shall be conducted according to IEC 61010-1.

8.4 EMC tests

8.4.1 Emissions

Emission tests shall be conducted according to CISPR 22.

8.4.2 Immunity

EMC tests shall be conducted according to IEC/TS 61000-6-5, taking into account the
"Measurement" performance criteria. PQI-x-xx shall comply with G environment. PQI-x-xx-H
shall comply with H environment.

For electromagnetic phenomena classified as “continuous phenomena” the performance
criteria in IEC/TS 61000-6-5 state “normal performance within the specification limits”. This
requirement shall apply to all steady-state measurements specified by IEC 61000-4-30 that
are provided by the PQI. Testing of continuous EMC phenomena shall therefore ensure that
both:

a) the PQl is operational, and
b) the PQI continues to provide accurate steady-state measurements, both during and after
the time when continuous EMC phenomena are applied.

For electromagnetic phenomena classified as “transient phenomena with high occurrence” or
“transient phenomena with low occurrence” the performance criteria in IEC/TS 61000-6-5
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state “temporary degradation, self-recovered, without affecting the measurement accuracy of
analogue or digital indication.” This requirement shall apply to all steady-state measurements
specified by IEC 61000-4-30 that are provided by the PQI. Testing of transient EMC
phenomena shall therefore ensure that both:

1) the PQIl is operational, and

2) the PQI continues to provide accurate steady-state measurements, after the transient
EMC phenomena are applied (but not necessarily during the time when they are applied).

In all cases, when applying the performance criteria, the references to “specification limits”
and “measurement accuracy of analogue or digital indication” shall be interpreted as referring
to the measuring uncertainty specified in IEC 61000-4-30 for the applicable steady-state
measurements (power frequency, magnitude of supply voltage, flicker, supply voltage
unbalance, voltage harmonics, voltage interharmonics, mains signalling voltage, and
underdeviation / overdeviation).

Measuring inputs and mains inputs shall fulfil the applicable performance criteria for the surge
test according to IEC 61000-6-5, but in addition with the level of rated measurement category
as defined in IEC 61010-2-30 and rated measurement category as defined in
IEC 60664-1:2007, Table 1 (Rated impulse voltage for equipment energized directly from the
low-voltage mains).

NOTE For example, a PQl compliant to IEC 60664-1, for 600 V working voltage with overvoltage category IV shall
withstand an 8 kV surge. The isolation test voltage depends on isolation system type of voltage inputs (base,
reinforced, double), see table K.104 in 61010-2-030.

8.5 Climatic tests

Requirements of Table 14 shall be achieved.

Table 14 — Climatic requirements

Climatic test, in Standard and level Test requirements b Temperature limits according
operation to environments
FI ° FO° PI° PO °
Cold IEC 60068-2-1:2007 96 h -25°C | -5°C |
Test Ad
Dry heat IEC 60068-2-2:2007 96 h +55°C |° +45 °C |
Test Bd
Damp heat IEC 60068-2-78:2012 93 % RH, 4 days +40 °C |+55 °C |+40 °C [+55 °C
Test Cab
Temperature changes IEC 60068-2-14:2009 0 °C to maximum +55 °C |+70 °C [+45 °C |+70 °C
with a specified variation temperature, 1 °C / min,
speed Test Nb t1=2h, 5 cycles
Salt mist IEC 60068-2-52:1996 3 spray periods of 2 h This test shall be made only for

each with a storage of 22 |Outdoor applications.

Test Kb, level 2 h after each

Climatic test, de- Standard and level Test requirements Temperature limits according
energized to environments
FI ¢ FO° PI ¢ PO °
Cold IEC 60068-2-1:2007 96 h —40 °C |-40 °C |-40 °C |[-40 °C
Test Ab
Dry heat IEC 60068-2-1:2007 96 h +70 °C |+70 °C [+70 °C |+70 °C
Test Ab
Temperature changes IEC 60068-2-14:2009 —40 °C to maximum +70 °C |+70 °C [+70 °C |+70 °C
with a specified variation temperature, 3 °C / min,
speed Test Nb t1 =2 h, 5 cycles
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test.

According to manufacturer specification.

¢ Guidance for ambient temperature shall be found in IEC 60068-1.

a8  For tests with de-energised equipment, the product functions shall remain in their specifications after the test.

b For tests with equipment in operation, the product functions shall remain in their specifications during the

8.6
8.6.1

Mechanical tests

Product mechanical robustness

Requirements of Table 15 shall be fulfilled as type-tests.

Table 15 — Product mechanical requirements

Mechanical robustness,
in operation test

Standard and level

Test requirement for
fixed installed equipment
a

Test requirement for
portable equipment *

Behaviour to vibrations

IEC 60068-2-6
Test Fc

Frequency range: 10 Hz to
150 Hz

Sweeping frequency
range: 58 Hz to 60 Hz

0,075 mm, 2 Hz to 9 Hz,
20 cycles

0,5 g,, 9 Hz to 150 Hz, 20
cycles

Frequency range: 10 Hz to
150 Hz

Sweeping frequency
range: 58 Hz to 60 Hz

0,075 mm, 2 Hz to 9 Hz,
20 cycles

0,5g,, 9 Hz to 150 Hz, 20
cycles

Behaviour to shocks *

IEC 60068-2-27
Test Ea

10 g,/ 11 ms, 3 pulses

lIj?,ehaviour to earthquakes

IEC 60068-2-57

1-35 Hz, Zero period
acceleration = 1 g,
horizontal, 0,5 g, vertical

Mechanical robustness,
de-energised test
(transport)

Standard and level

Test requirement for
fixed install(id equipment

Test requirement for
portable equipment ®

Endurance to vibrations

IEC 60068-2-6
Test Fc

Frequency range: 5 Hz to
150 Hz

Sweeping frequency
range: 8 Hz to 9 Hz

7,5 mm, 2 Hz to 9Hz, 20
cycles

2 g,, 9 Hz to 150Hz, 20
cycles

Frequency range: 5 Hz to
150 Hz

Sweeping frequency
range: 8 Hz to 9 Hz

7,5 mm, 2 Hz to 9Hz, 20
cycles

2 g,, 9 Hz to 150Hz, 20
cycles

Resistance to shocks

IEC 60068-2-27
Test Ea

159,/ 11 ms, 3 pulses

30 g,/ 11 ms, 3 pulses

Free fall tests

IEC 60068-2-31

Test Ec, free fall
procedure 1

The test shall be
conducted with equipment
in the transport
packaging °©

Free fall 500 mm

Number of stresses: 2
each side

The test shall be
conducted with equipment
in the transport packaging

Free fall 1 000 mm

Number of stresses: 2
each side

test.

¢ The test shall be conducted without changing the packaging between tests.

@  For tests with an equipment in operation, the product functions shall remain in their specifications during the

b For tests with de-energised equipment, the product functions shall remain in their specifications after the test.

4 The requirement can also be met by placing the instrument into an adequate enclosure / cabinet
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8.6.2 Degree of protection provide by enclosures for electrical equipment against
external mechanical impacts (IK code)

Tests shall be achieved according to IEC 62262.

8.6.3 Degree of protection by enclosure (IP code)

Tests shall be achieved according to IEC 60529.

8.7 Functional and uncertainty tests

Functional type tests shall be performed according to requirements specified in IEC 62586-2.
9 Routine tests

9.1 General

Routine tests shall be performed according to requirements specified in this Clause 9.

9.2 Protective bonding test

PQlI shall be tested in accordance with IEC 61010-1:2010, Annex F.

9.3 Dielectric strength test

PQlIl shall be tested in accordance with IEC 61010-1:2010, Annex F.

9.4 Intrinsic uncertainty test

The manufacturer shall perform a routine test on intrinsic uncertainty on 100 % of equipment
produced. This routine test aims at detecting specific hardware non conformity during
manufacturing, and shall include at least the magnitude of supply voltage function.

Any of the 10/12 cycle value or aggregated values may be used to verify the requirement.

It is strongly recommended that the results of this test should be recorded.

10 Certificates and declarations

NOTE 1 An example of template is provided in IEC 62586-2.

NOTE 2 A certificate is delivered by a third part assessor (e.g. a test lab) while a declaration is delivered by the
manufacturer itself.

11 Re-calibration and re-verification

The manufacturer shall provide guidance for re-calibration and re-verification.
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Annex A
(informative)

Information about environment H and G described in IEC/TS 61000-6-5

Figure 3 of IEC/TS 61000-6-5:2001 is reproduced here in Figure A.1 for convenience. For any
further information, please refer to IEC/TS 61000-6-5.

/ \ N D
%7 7? /:%%’m * (‘:') Ld —Le _ ? hd

I
I
1 High voltage
| equipment
I
| Shielding -
I I Ghialded aros 1 —
| I@Shlelded area | Process
I I 0 : G
: | i __e—o o , oo .
| Control I ° Y ° N
I \ | room * M ;
. . \ | - e : Relay house/kiosk
Remote I ~ | { Equipment l\b 1 (protections, etc.)
unit | | | room

I

[ I
| _
I
I
I
I
I
1

Remote earth Earth network Connection Remote earth network

IEC 1156/01

Key

*

Boiler, generator, turbine, switchgear, MV substations, etc.

** Control apparatus, electric relays, transducer relays, etc.

Type of location for enclosure, power supply and functional earth ports

Gl Normal location in power stations and MV substations — examples are control room, equipment room and
process area.

[H] Normal location in HV substations — examples are control building, relay house and switchyard area.
|E| Protected location, if any — example is a shielded area in the control room.

Type of signal port connections

@ Local — examples are connections within a control room or equipment room.

@ Field — examples are connections between process and equipment room.

@ HV equipment — examples are connections to circuit breakers, voltage/current transformers, etc.
@ Telecommunication — examples are connections to power line carrier or remote terminal units.
@ Protected, if any — examples are connections inside a shielded room.

Figure A.1 — Example of power station and substation: selection
of the specification for apparatus and the related connections



BS EN 62586-1:2014
- 30 - 62586-1 © IEC:2013

Bibliography

IEC 60050 (all parts), International Electrotechnical Vocabulary (available at
<http://www.electropedia.org>)

IEC 60359, Electrical and electronic measurement equipment — Expression of performance

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




This page deliberately left blank



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs
to succeed. Find out more about British Standards by visiting our website at
bsiaroun.com/standards or contacting our Customer Services team or

Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsiaroun.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions

Our range of subscription services are designed to make using standards
easier for you. For further information on our subscription products go to
bsiaroun.com/subscrintions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsiaroun.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

bsi.

Revisions
Our British Standards and other publications are updated by amendment or revision.
We continually improve the quality of our products and services to benefit your

business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Copyright

All the data, software and documentation set out in all British Standards and
other BSI publications are the property of and copyrighted by BSI, or some person
or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.

Useful Contacts:

Customer Services

Tel: +44 845 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

..making excellence a habit’


www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

	30255396-VOR.pdf
	Annex ZZ (informative)  Coverage of Essential Requirements of EU Directives

	30295415-VOR.pdf
	English 
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms, definitions, abbreviations, notations and symbols 
	3.1 General definitions
	3.2 Terms and definitions related to environments
	3.3 Definitions related to uncertainty
	3.4 Notations
	3.4.1 Functions
	3.4.2 Symbols and abbreviations
	3.4.3 Indices


	4 Environmental conditions
	4.1 General
	4.2 Environments FI1, FI2, FI1-H, FI2-H, FO and FO-H
	4.3 Environments PI, PI-H, PO and PO-H
	4.4 Relationship between ambient air temperature and relative humidity

	5 Ratings
	5.1 Rated input energising voltages
	5.2 Rated frequencies

	6 Design and construction
	6.1 General
	6.2 General architecture
	6.3 Functions embedded in PQI-A and PQI-S
	6.3.1 PQI-A minimum functions definition
	6.3.2 PQI-S minimum functions definition
	6.3.3 Summary of IEC 61000-4-30 requirements for functions

	6.4 Additional requirements complementary to IEC 61000-4-30
	6.4.1 Data to be provided for testing reasons
	6.4.2 Resolution of the presented data
	6.4.3 Clarification about “data flagging”
	6.4.4 Temperature drift requirement within the rated range of operation for ambient air temperature

	6.5 Safety requirements
	6.6 EMC requirements
	6.6.1 Emissions
	6.6.2 Immunity 

	6.7 Climatic requirements of PQI
	6.8 Mechanical requirements
	6.8.1 Product mechanical robustness
	6.8.2 Enclosure robustness

	6.9 Degree of protection by enclosures
	6.10 Start-up requirements

	7 Marking and operating instructions
	7.1 General
	7.2 Marking
	7.3 Operating instructions

	8 Functional, environmental and safety type tests
	8.1 General
	8.2 Reference conditions for type tests
	8.3 Safety tests
	8.4 EMC tests
	8.4.1 Emissions
	8.4.2 Immunity 

	8.5 Climatic tests
	8.6 Mechanical tests
	8.6.1 Product mechanical robustness
	8.6.2 Degree of protection provide by enclosures for electrical equipment against external mechanical impacts (IK code)
	8.6.3 Degree of protection by enclosure (IP code)

	8.7 Functional and uncertainty tests

	9 Routine tests
	9.1 General
	9.2 Protective bonding test
	9.3 Dielectric strength test
	9.4 Intrinsic uncertainty test

	10 Certificates and declarations
	11 Re-calibration and re-verification
	Annex A (informative) Information about environment H and G described in IEC/TS 61000-6-5
	Bibliography
	Figures
	Figure 1 – Instrument generic measurement chain 
	Figure 2 – Uncertainty requirement as a function of temperature
	Figure A.1 – Example of power station and substation: selection of the specification for apparatus and the related connections

	Tables
	Table 1 – Products coding table
	Table 2 – Definition of class A products
	Table 3 – Definition of class S products
	Table 4 – Description of FI1, FI2, FI1-H, FI2-H, FO, FO-H environments
	Table 5 – Description of PI, PI-H, PO and PO-H environments
	Table 6 – PQI-A functions
	Table 7 – PQI-S minimum functions
	Table 8 – Summary of measurements requested for testing
	Table 9 – Uncertainty multipliers for different temperature ranges
	Table 10 – Enclosure mechanical requirements
	Table 11 – Minimum IP requirements
	Table 12 – Characteristics specification template
	Table 13 – Reference conditions for testing
	Table 14 – Climatic requirements
	Table 15 – Product mechanical requirements


	Français
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d'application
	2 Références normatives
	3 Termes, définitions, abréviations, annotations et symboles
	3.1 Définitions générales
	3.2 Termes et définitions relatives aux environnements
	3.3 Définitions relatives à l'incertitude
	3.4 Notations
	3.4.1 Fonctions
	3.4.2 Symboles et abréviations
	3.4.3 Indices


	4 Conditions d'environnement
	4.1 Généralités
	4.2 Environnements FI1, FI2, FI1-H, FI2-H, FO et FO-H
	4.3 Environnements PI, PI-H, PO et PO-H
	4.4 Relation entre température ambiante et humidité relative

	5 Valeurs normales
	5.1 Tensions d'excitation d'entrée assignées
	5.2 Fréquences assignées

	6 Conception et construction
	6.1 Généralités
	6.2 Architecture générale
	6.3 Fonctions intégrées à PQI-A et PQI-S
	6.3.1 Définitions des fonctions PQI-A minimum
	6.3.2 Définitions des fonctions PQI-S minimum
	6.3.3 Résumé des exigences de la CEI 61000-4-30 pour les fonctions

	6.4 Autres exigences complémentaires de la CEI 61000-4-30
	6.4.1 Données à fournir pour des raisons d'essai
	6.4.2 Résolution des données présentées
	6.4.3 Clarification concernant le " marquage des données"
	6.4.4 Exigence de dérive de température au sein de la plage assignée de fonctionnement pour la température de l'air ambiant

	6.5 Exigences de sécurité
	6.6 Exigences CEM
	6.6.1 Émissions
	6.6.2 Immunité

	6.7 Exigences climatiques des PQI
	6.8 Exigences mécaniques
	6.8.1 Résistance mécanique du produit
	6.8.2 Résistance de l'enveloppe

	6.9 Degré de protection procuré par les enveloppes
	6.10 Exigences de démarrage

	7 Instructions de marquage et d'utilisation
	7.1 Généralités
	7.2 Marquage
	7.3 Instructions d'utilisation

	8 Essais de type fonctionnel, environnemental et de sécurité
	8.1 Généralités
	8.2 Conditions de référence pour les essais de type
	8.3 Essais de sécurité
	8.4 Essais CEM
	8.4.1 Émissions
	8.4.2 Immunité

	8.5 Essais climatiques
	8.6 Essais mécaniques
	8.6.1 Résistance mécanique du produit
	8.6.2 Degré de protection procurés par les enveloppes pour l'équipement électrique par rapport aux impacts mécaniques externes (code IK)
	8.6.3 Degré de protection de l’enveloppe (code IP)

	8.7 Essais fonctionnels et d'incertitude

	9 Essais individuels de série
	9.1 Généralités
	9.2 Essai du circuit de protection
	9.3 Essai de résistance disruptive
	9.4 Essai d'incertitude intrinsèque

	10 Certificats et déclarations
	11 Réétalonnage et nouvelle vérification
	Annexe A (informative) Informations concernant les environnements H et G décrits dans la CEI/TS 61000-6-5
	Bibliographie
	Figures
	Figure 1 – Chaîne de mesure d'instrument générique
	Figure 2 – Exigence d'incertitude en tant que fonction de la température
	Figure A.1 – Exemple de poste ouvert (AIS): choix des spécifications pour les appareils et les connexions qui s’y rapportent

	Tableaux
	Tableau 1 – Tableau de codage des produits
	Tableau 2 – Définition des produits de classe A
	Tableau 3 – Définition des produits de classe S
	Tableau 4 – Description des environnements FI1, FI2, FI1-H, FI2-H, FO et FO-H
	Tableau 5 – Description des environnements PI, PI-H, PO et PO-H
	Tableau 6 – Fonctions PQI-A
	Tableau 7 – Fonctions minimum de PQI-A
	Tableau 8 – Résumé des mesures requises pour l'essai
	Tableau 9 – Multiplicateurs d'incertitude pour les différentes plages de température
	Tableau 10 – Exigences mécaniques de l'enveloppe
	Tableau 11 – Exigences IP minimum
	Tableau 12 – Spécification des caractéristiques
	Tableau 13 – Conditions de référence pour les essais
	Tableau 14 – Exigences climatiques
	Tableau 15 – Exigences mécaniques du produit





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




