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U3paunbckoli anekmpu4eckol KomnaHuu

Standards of the International Electrotech-
nical Commission (IEC) are the major docu-
ments affecting the international technical pol-
icy and also the technical policy of the various
countries whose national standards are based
on IEC standards. Therefore any inaccuracy,
half-words or unintelligible formulations in IEC
standards can lead to very serious aftereffects.
The question arises if the standards in effect
today are ideal? We shall try to examine this
question on the basis of the critical analysis of
one of the basic standards in the field of elec-
tric relays: IEC 61810-1 (Ed. 3): Electrome-
chanical elementary relays - Part 1: General
requirements.

CmaHdapmbi MexdyHapodHoU Jnekmpo-
mexHu4yeckol Komuccuu (MOK) siensiromcsi
saHelwumMu OOKyMeHmMamu, pez2ynupyrouju-
MU MexXAyHapOOHYH MEeXHUYECKYI0 NoaUMuUKy,
a makxe mexHU4YecKyr nosIumukKy omoesibHbIX
cmpaH, HayuoHaJsibHble cmaHlapmbl KOMOPbIX
HanucaHbl Ha ocHoge cmaHdapmoe M3K. [llo-
amomMmy J1obble Hemo4YHocmu, HeOOMOJI8KU
unu Heyemkue ¢hopMysIUpPoOeKU 8 cmaHOapmax
M3K moeym npueecmu K O4eHb Cepbe3HbIM
nocnedcmeusim. Ho mak nu yx udeanbHbi Oeli-
cmeyrouwue ce2o00Hs1 cmaHlapmbi? B cmambe
npueedeH Kpumu4eckuli aHanu3 OOHO20 U3
6a3oebix cmaHOapmoe e obnacmu 3nekmpu-
yeckux pene: IEC 61810-1 (Ed. 3): Electrome-
chanical elementary relays — Part 1: general
requirements.

1. Introduction
Electromechanical relays are the major ele-
ments of systems of automatics and are released
all over the world in the millions. Therefore great
demands should be made of the electromechanical
relays basic standards. What do we see actually?
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2. Terms and Definitions.

In section “Terms and Definitions” (items 3.7.1
and 3.7.2) two terms: “Functional Insulation” and
“Basic Insulation” are defined and are further used
throughout the standard. According to IEC 61810-1
"Functional Insulation" is the insulation necessary
only for the proper functioning of the relay and the
insulation protected from the electric shock is de-
fined as "Basic Insulation". As an explanation of
the difference between these two kinds of insula-
tion, in remarks to tables 10 (h) and 11(e) an in-
stance of "functional" insulation is given as the in-
sulation between contacts of the relay, necessary
(as affirmed in the standard) only for the proper
functioning of the relay. It is impossible to agree
with this assertion, for it is abundantly clear that
the same insulation can be “basic” or “functional”
depending on the application of the relay. For ex-
ample, if contacts of the relay make switching in
the electric circuits inaccessible to a contact by the
person, the insulation between contacts of the re-
lay really is clearly functional, but if contacts of the
relay disconnect a voltage source of a part of the
electrical installation to which there is an access of
a person (direct or mediated, through other electric
circuits) this is already “basic” insulation. On the
other hand, the relay is often used for galvanic de-
coupling circuits with the different potential in the
equipment, thus insulation between the coil and
contacts of the relay has no relation to safety of the
person and is cleanly functional, whereas in other
cases of relay application it is “basic”. Thus, it can
be asked how can the insulation marking in the
relay be generally defined, that is, without a con-
necting it to the concrete application? To establish
various demands to electric strength of insulation
of the relay only by these definitions determined in
advance is impossible. So what is the necessity for
defining these terms in general?
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3. Rated Values of Currents and Voltages
Sections 5.1 and 5.7 of IEC 61810-1 provide
the ranges of rated values of a coil voltage:

1.5; 3;4.5; 5; 9; 12; 24; 28; 48; 60; 110; 125; 220;
250; 440; 500 Volt DC;

and 6; 12; 24; 48; 100 / 3; 110 / 3; 120 / 3; 100;
110; 115; 120; 127; 200; 230; 277; 400; 480;
500 Volt AC;

and, accordingly, for contacts of the relays working
on a resistive load:

4.5; 5; 12; 24; 36; 42; 48; 110; 125; 230; 250; 440;
500 Volt DC or AC.

In tables 16 and 17 different ranges of rated
values of voltage are given:

10; 12.5; 16; 20; 25; 32; 40; 50; 63; 80; 100; 125;
160; 200; 250; 320; 400; 500; 630

and:

12.5; 24; 25; 30; 32; 42; 48; 50; 60; 63; 100; 110;
120; 125; 127; 150; 160; 200; 208; 220; 230; 240;
250; 277; 300; 320; 380; 400; 440; 480; 500; 575;
600; 630

First, for a correct designation of the value of an
AC voltage it needs to be specified about which
value is being spoken (amplitude, average, r.m.s.),
the standard does not say.

Secondly, there is bewilderment in the essential
differences in the ranges of rating values of volt-
age. In our opinion, it is absolutely unjustified and it
is not logical, as a rule, both contacts and coils of
the relay join in electric circuits of the same equip-
ments having a certain range of rating values of
voltage. Why these ranges should be different for
circuits of contacts, circuits of coils and internal
voltage sources in the same equipments is not
clear.

Thirdly, ranges of currents and voltages for con-
tacts of the relay in the given standard mismatch
classes of the contacts loading, determined in
standard IEC 61810-7 Electromechanical elemen-
tary relays - Part 7: Test and measurement proce-
dures.

In section 5.7 as minimal value of a load for
contacts of the relay is specified as 4.5 V and 0.1
A. At the same time, as is well known, electronic
circuits voltages much below 4.5V (0.5 -1 V) are
used, and currents much less than 0.1A (0.005 -
0.01 A). The micro-electromechanical relays with
the bifurcated gilt contacts are widely used for
switching such loads. What to do with such relays
which really are present in the market, are widely
used, but mismatch standard IEC 61810-1? On the
other hand, the current range 100 A, specified
as the maximal value of rated contacts current, is
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more characteristic for powerful contactors than for
the relay.

The maximal values of rated voltages 400 - 440
V are not correct, in our opinion, as they do not
reflect an existing reality. On the one hand, there
are standard voltages 660V and 1140V, widely
used in the industry, on the other hand, many
companies make the small-size open electrome-
chanical relays for voltages 4 - 5 kV (Hehgsler-Ka
Co., ltaliana Rele, SPS Electronic GmbH, Magne-
craft), and also gas filled and vacuum relays for
voltages 70 kV and above (Kilovac, Gigavac,
Jennings Technologies). Many companies also
manufacture high-voltage reed switch relays for
voltages 10 - 20 kV [1]. Low-current relays with
insulation between the coil and contacts up to 120
kV [2] have been developed already many years
ago. Such relays are widely used in the powerful
electrical-physical, radio-electronic and medical
equipment, test systems, and so forth. In view of
this, we can see that in the market there is really a
large group of electromechanical relays that have
been not embraced by the existing over-all stan-
dard in spite of the fact that applicability of this
standard is all-embracing as is affirmed in the first
section of the standard, and it does not divide the
electromechanical relays into the relay low and a
high voltage. A logical solution to this situation
would be change of the name of this standard (for
example, “Low-voltage electromechanical elemen-
tary relays” and restrict the area of its application
only to the low voltage relays with rated voltage up
to 1000 V).

In the section 5.7b of IEC 61810-1 it is noted
that rated values of currents and voltages for in-
ductive loads should match those given in Annex
B. However, in the Annex B there are no rated val-
ues of currents and voltages. In this annex provi-
sions for the testing of relays with respect to mak-
ing and breaking capacity and electrical endurance
for inductive contact loads are specified.

Actually, the load kinds AC-15 and DC-13 are
so-called «utilization categories» specified in table
B which characterize loadings as the coils of the
switching electromagnetic apparatus: the relays,
contactors and starters. The rated current level for
these kinds of loads are shares- fraction of am-
peres, while IEC 61810-1 concerns itself with cur-
rent levels in tens amperes (up to 100). Actually,
standard IEC 61810-1 does not determine commu-
tating ability of the relay for an inductive load, and
only confuses the situation as the classes AC-15
and DC-13 are not suitable for currents in tens
amperes.

4. The Documentation and Marking
According to IEC 61810-1 the major parameters
of the circuit breaking type provided by contacts of
the relay should be reflected in the catalogue or
the service manual. According to N 3g in the
table 4 (item 7.1) one following types of a circuit
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breaking should be specified: “micro-interruption”
(3.5.16), “micro-disconnection” (3.5.17) or “full dis-
connection” (3.5.18). As follows from section
«Terms and Definitions», differences between
these types of circuit breakers consist in the size of
the contact gap, that is, in the final reckoning, in a
dielectric strength of a contact gap. Why was it
required to invent special terms, poorly clear to
users of the relays and to incorporate it into the
engineering specifications on the relays rather than
specify the dielectric strength for a contact gap?

Another obligatory parameter that should be re-
flected in the technical specifications, according to
table 4, is the type of insulation, including func-
tional or basic is underlined. There and then in re-
marks that follow it is noted that it depends on
concrete relay application (how, we already have
shown above). But if it depends on concrete appli-
cation of the relay and in advance cannot be as-
certained, then should it be specified in the specifi-
cation?

Alongside with the extremely doubtful in the in-
formative and definiteness in parameters which
standard IEC 61810-1 demands to be specified in
the technical specifications, there are major pa-
rameters of the relay not mentioned at all, parame-
ters such as operating time and release time, con-
tact bouncing time, contact resistance, time con-
stant of the operating coil (R/L), the minimal values
of switching voltage and current, etc.

Other problematic areas include:

The way of designating the contact loads (in
item 7.1 (table 4, N 3a) by means of the instruc-
tions for contact type, current and voltage without
any elaboration of what is offered: maximum or
rated.

In item 7.4 (table 6) instances of marking the
switching ability of relay contacts, supposing a
designation only rated values of switching current
and voltage are brought in the form of: 16A 230B
(or 16/230), even without the instructions of type of
loading (power factor an AC or time constant L/R -
on DC). It is necessary to note that such designa-
tion does not give to user the information about
true switching capability of the relay contacts and
is capable of only confusion.

First, without an obligatory marking designation
of loads it is simply impossible to size up switching
ability of the relay because it strongly depends on
the kind of load. For example, for the power relay
G7Z type (Omron) the admissible switching current
is 40A at cleanly active (resistance) loads of up to
22A at the mixed load with PF = 0.3.

Secondly, in item 7.1 a switching current and a
voltage are spoken of, and in item 7.4 about rated
values of a switching current and a voltage, and it
can be all the same, according to an explanation of
item 3.3.16 of the standard, the rated value is de-
termined as the value matching specially stipulated
conditions. That is, “the rated switching current” is
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a current under certain, stipulated conditions. Such
conditions can be a voltage across the contacts,
frequency, a load kind, etc. However, in standard
IEC 61810-1 there are no explanations for the
terms: “the rated switching current” or “the rated
switching voltage” that makes impossible for all
practical purposes the correct use of these terms
and the values connected with them. For example,
what is “a rated switching current 16A”? Is it a cur-
rent at a voltage across contacts 250V or no more
than 125V? Is it a current only for pure a resistive
loads, or also for mixed loads? And so on.

Thirdly, as the concept “rated” (or nominal) in
the standard is not stipulated, a designation in the
case of the relay the switching ability of contacts in
the form of: “16A 230V” in all cases designates
that the relay contacts can switch a current 16A at
a voltage 230V.

In many cases, there is mention of values of a
current and the voltage, which relay producers
characterize in the technical specifications as “the
maximum values” (for purposes of advertisement).
Thus the maximum switching voltage and the
maximum current of the switches is often marked.
As a rule, the maximum switching power is not
equal to product of the maximum current and the
maximum voltage, see Table 1. This is because
the value of the admissible switching current, as
much as possible, to a large extent depends on the
value of a voltage on the contacts, especially in
connection with direct current, and from a kind of
loads, Figure 1.

Unfortunately, in IEC 61810-1 such "subtleties"
are not mentioned at all, and this essentially com-
plicates its practical use.

5. Test Procedure

In item 8.2 (e, f) of the standard it is empha-
sized that test of the relay for heating is made at
the powered coil (coils) of the relay and loading by
a current of all contacts. In practice it is impossible
to realize this requirement for the following rea-
sons:

First, the simultaneous application of voltage on
both coils of management in the relay with two
coils (characteristic for the two-step latching relay)
can lead to physically damaging the latching
mechanism.

Secondly, control coils in two-step latching re-
lays, as a rule, are not intended for a long work life
and can simply burn out during test.

Thirdly, if in the relay there are available both
normally open and normally closed contacts as it is
possible to load a current simultaneously on both
contacts, how is this reconciled with the standard?

In p.10.3 procedure for dielectric strength is
presented. Thus as a one-minute test voltage it is
recommended applying a variable sine wave volt-
age with a frequency of either 50 or 60 Hz or a DC
voltage having a value selected from Table 10 or
11. Comparing the two tables it can be seen that
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the values of voltage presented in them are abso-
lutely identical for the same kinds of connections in
the circuit diagram. But, in fact, in one table it is
refers to r.m.s. values of the AC voltage, and in
other DC voltages! As is known, 1000 V r.m.s.
voltage affects insulation quite differently than
1000 VDC. From the point of view of the affect on
insulation, even in the most elementary case, even
neglecting the known physical effects connected
with affect of frequency of an alternating voltage on
insulation, it is necessary to inject, at least, factor
1.41 as a relationship between these voltages. IEC
61810-1 makes no mention of this.

For tests of electrical endurance (p. 11) as crite-
rion of an estimation of the condition of the relay
the standard uses such concepts as “make mal-
functions” or “break malfunction” in contacts. And
“malfunction” is defined (3.5.21) as a single event
where an item does not perform a required func-
tion. The certain quantity and sequence of mal-
functions during tests characterize serviceability or
failure of the relay. Alongside with this criterion for
an estimation of serviceability of the relay its dupli-
cate test of dielectric strength is applied. However,
as is well known, many cycles of wear under the
maximum current can essentially change not only
dielectric strength of insulation inside of the relay,

but also contact resistance (owing to erosion of
contact surfaces). It is also known that the use of
contacts of relays in low-current circuits of the
electronic equipment, the essential increment of
resistance of contacts is one of the frequent rea-
sons of failure of the electronic equipment. In this
case it is possible to ascertain that the relay is not
in any condition to carry out its functions (that is to
connect circuits) and to it we shall apply the term
"failure". Hence, contact resistance is a major crite-
rion for estimating the serviceability of the relay
and should be applied as one more criterion during
tests of the relay for electrical endurance.

6. Conclusion

The analysis has shown that the most current
edition of the IEC 61810-1 standard contains a
many inaccuracies and even mistakes in some
major sections. Therefore for practical use of this
standard it is necessary to exercise care. By de-
velopment or revising national standards that are
based the given international standard, it is neces-
sary to consider the detected inaccuracies and
mistakes. We are recommend returning this stan-
dard to TC94 committee of IEC for revision and
edition.

Table 1
Switching parameters of contacts of some types of electro-mechanical relays of wide application
Relay type and Maximal Maximal Maximal Production of the cur-
manufacturer switching switching voltage | switching power rent and voltage
current
750-523 (Wago) 16A AC 440V AC 5000 VA 7040 VA
440V AC 4000 VA 7040 VA
J114FL (CIT Relays) 16 A 125V DC 480 W 2000 W
CT (NAIS) 8 AAC 380V AC 2000 VA 3040 VA
G2RL (Omron) 12A AC 440V AC 3000 VA 5280 VA
Contact Loads
AC
100 DC
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Fig. 1. Typical curve loading of contacts of the relay
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1. TepMUHBbI U onpeaeneHus

B n. 3.7.1 pasgena «TepMmuHbl 1 onpegene-
HUA» faeTca onpeferneHve ABYM TepMUHaM:
«PyHKUMOHanNbHasa n3onsaumsa» n «basosas M3ons-
UMsi», KOTOpbIE Janee NCnonb3yTcs B CTaHAapTe.
CornacHo IEC 61810-1, «yHKUMOHANbLHOM» SIB-
ngeTca mM3onauus, Heobxoaumas TOMbKO Ans npa-
BUNBbHOTO OYHKLMOHNPOBAHUA pene, a «b6a3oBon»
SABNSAETCA M30MAUMs, NpeaoTBpaLlaoLwas nopaxe-
HUE 3NEKTPUYECKUM TOKOM. B kauecTBe pasbsicHe-
HWUSI pasHULbI MeXay aTUMKU ABYMSI BUOAAMU U30ns-
uun, B npumevaHuax k Tabnmuam 10 u 11 npuso-
ANTCA npumep «YHKLMOHANbHOW» U30MNALUM Kak
M30MsLMN MeXxay KOHTakTamu pene, Heobxoau-
MOW, KaK yTBepXaaeTcs B CTaHOapTe, TOMNbKo Ans
npaBUNbHOro yHKUMOHUpoOBaHua pene. C aTum
yTBEPXXAEHNEM Henb3s cornacutbcs. CoBepLUEHHO
OYEBMAHO, YTO OOHA M Ta Xe U30NSAUMs MOXeET
ObITb U «H6a3o0BOM» M «YHKLMOHANBLHONW» B 3aBU-
CUMOCTU OT KOHKPETHOro npumeHeHusi pene. Tak,
Hanpumep, ecrim KOHTaKTbl penie Npou3BOAAT ne-
PEKNoYeHe B 3NEKTPUYECKUX Lendax, HeaocTyn-
HbIX A1 MPUKOCHOBEHMS YENOBEKOM, TO U30MALMS
Mexay KOHTakTaMu perne LeNCTBUTENbHO sIBMsieT-
Csl YNCTO (PYHKUMOHANbHOW, HO €CInN KOHTaKTbl
pene OTKMoYaloT OT UCTOYHMKA HanNpsHKeHUs1 YacTu
3ANEeKTPOYCTaHOBKN, K KOTOPbIM UMeeTcs AOCTyn
yenoBeka (MPAMOWV UM ONocpedoBaHHbIN, Yepes
Opyrve anekTpuyeckne Lenu), To ato yxe 6asosas
nsonsumsa. C Opyron CTOPOHbI, pene 4acrto uc-
nonb3yeTcsa ANs ranbBaHWYECKON pasBs3KM pas-
HOMOTEHLUManbHbIX Lener annapartypbl, Npu 3TOM
M30NAUNSA MEXAY KaTYLLIKOW U KOHTaKkTaMu pene He
MMEET HMKAKOro OTHOLIEeHMS K Be3onacHoCTU 4e-
rnoBeka u SBNSETCA YUCTO (PYHKUMOHANbHOW, TO-
roa Kak B gpyrux criydasix NpMMEHEeHust pene oHa
sSBNsieTc MMeHHo GasoBol. Takum obpasom, no-
ny4yaeTcs, 4TO onpeaenvTb BUA U30Nsuun pene B
obulem crniyyae, To ecTb 6€3 NPUBA3KM K KOHKPET-
HOMY €ro NPMMEHEHUIO, HEMb3sl N YCTaHaBNMuBaTb
pasnuyHble TPebOoBaHNS K SNEKTPUYECKO NPOYHO-
CTW U3oNaAuMM pene TONMbKO MO 3TUM 3apaHee fe-
TEPMUHMPOBAHHLIM  OMnpedeneHnsaMm Henb3d. Ho
TOoraa 3a4em BOOOLLE HYXHbl 9T TEPMUHbI?

2. HoMmnHanbHbIe 3Ha4YeHUsA
TOKOB M HanpsXXeHUn

B paspene 5.1 n 5.7 craHgapta IEC 61810-1
NPUBOAATCS PSAbl HOMMHANbHbLIX 3HAYeHW no-
CTOSIHHOIO HanpsPKEeHWs!, AN KaTYLLKN:

1.5; 3; 4.5; 5; 9; 12; 24; 28; 48; 60; 110; 125;
220; 250; 440; 500 B, nOoCTOAHHOrO TOKa;

6; 12; 24; 48; 100/N3; 110/\3; 120/+3; 100; 110;
115; 120; 127; 200; 230; 277; 400; 480; 500 B ne-
PEMEHHOTO TOKa;

M ONS KOHTaKTOB pere, paboTalowmnx Ha akTUBHYHO
Harpysky:

4.5; 5; 12; 24; 36; 42; 48; 110; 125; 230; 250;

440; 500 B noCTOAHHOro NN NePeMeHHOro Toka.
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B tabnuuax 16 n 17 cooTBETCTBEHHO NpuBeae-
Hbl COBEPLUEHHO WHble PAObl HOMWHAIbHbLIX 3Ha-
YeHU HanpsKeHi:

10; 12.5; 16; 20; 25; 32; 40; 50; 63; 80; 100;

125; 160; 200; 250; 320; 400; 500; 630;
n 12.5; 24; 25; 30; 32; 42; 48; 50; 60; 63; 100; 110;
120; 125; 127; 150; 160; 200; 208; 220; 230; 240;
250; 277; 300; 320; 380; 400; 440; 480; 500; 575;
600; 630.

Bo-nepBbix, Ons  KOppeKkTHOro o6o3HavyeHus
NepeMeHHOro Toka MPUHATO YKasblBaTb O KakOM
UMEHHO 3HadeHun uaeT pedb (aMnanTyaHOM,
cpefHeMm, OEWCTBYIOLWEM), YTO B CTaHgapTe He
caenaHo.

Bo-BTOpbLIX, Bbl3blBAaeT HeJOyMEHWe CcyLlecT-
BEHHblE pasnuuns B psgax HOMUHambHbLIX 3HaYe-
HUA HanpsbkeHun. Mo Hawemy MHeHu, 3To Co-
BEPLUEHHO HeomnpaBAaHHO M HEMNOrMYHO, MOCKOSb-
Ky, KaKk NpaBuWSIO, M KOHTAKTbl M KaTyllKM pene
BKNHOYAKOTCH B 3eKTpUYeckue uenn ogHon n Tom
Xe annapaTypbl, MMelowen onpeaeneHHbln pag
HOMWHarbHbIX 3HA4YeHUn HanpskeHun. [lovemy
3TV psAbl AOMKHbI BbITb pasHbIMKU ANS Lenen KoH-
TakToB, Lenewn KaTylweKk n BHYTPEHHNX UCTOYHUKOB
HanpsXeHns OHOW U TOW e annapatypbl, He rno-
HATHO.

B-TpeTbux, psigbl TOKOB W HanpsbkeHW Ansi
KOHTaKTOB pere B JAaHHOM CTaHdapTe He COOTBET-
CTBYIOT Krnaccam Harpy3ku KOHTaKTOB, MPUHATON B
craHgapte IEC 61810-7 Electromechanical ele-
mentary relays — Part 7: Test and measurement
procedures.

B pasgene 5.7 B kayeCcTBe MUHUMAsnbHOMO 3Ha-
YEHUS HanpPsHKeHWst Harpyskn Anst KOHTaKToB pene
NPUHATO HanpsbkeHne 4.5 B, a MUHUManbHbIA TOK
0.1 A. B TO e BpeMsi XOpOLIO M3BECTHO, YTO B
SMNEKTPOHHbIX LEensiX WUCNOMb3yrTCca HanpsXeHus
ropasgo Huxe 4.5 B (0.5-1 B), a Toku ropasgo
meHbwe 0.1A (0.005-0.01 A) u MUHMATIOPHbIE
9NEKTPOMEXaHUYECKME perne C pas3ABOEHHbIMU
(bifurcate) NO30MO4YEHHBIMM KOHTaKTaMM LUMPOKO
NCMNOMb3yTCA AN NEePEKITHYEHNA B 3TUX LensX.
YUTo Xe genatb C Takumu perne, KoTopble peanbHO
NMPUCYTCTBYIOT Ha PbIHKE, LUMPOKO WUCMOMb3YHTCH,
HO He cooTBeTcTBYIOT cTaHgapty IEC 61810-1? C
Apyromn cTopoHbl, Tok B 100 A, yka3aHHbIA Kak Mak-
CcvMarnbHOe 3HadyeHue B psigy HOMUHArNbHbIX TOKOB
B LlenM KOHTakToB, Gonee xapakTepeH Ansi MOLL-
HbIX KOHTaKTOpOB, YeM Ans pene.

MakcumanbHble 3HayYeHUs HOMWHAaIbHbIX Ha-
npsxkerunn B pagy 400-440 B, no Hawemy MHe-
HWUIO, HE KOPPEKTHBbI, TaK KaK He OTpaxalT CcyLie-
CTBYHOLLYIO peanbHocTb. C OOHOW CTOPOHbI, CyLle-
CTBYIOT CTaHAapTHble HanpshkeHus 660 n 1140 B,
LUMPOKO WCMOMb3yeMble B MPOMBILLNIEHHOCTU, C
OPYron CTOPOHbI, MHOrME KOMMaHWM MNpPOM3BOAAT
ManorabaputHble OTKPbITbIE 3NEKTPOMEXaHudec-
kne pene Ha HanpsikeHusa 4-5 kB (Hehgsler-Ka Co.,
ltaliana Rele, SPS Electronic GmbH, Magnecraft),
a TaKKe rasoHanofiHeHHbIE W BaKyyMHble pene
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Ha HanpskeHnss 70 kB m Boiwe (Kilovac, Gigavac,
Jennings Technologies). MHorumu kKomnaHusiMm
BbIMyCKalOTCA M BbICOKOBOJSIbTHbIE F€PKOHOBLIE pe-
ne Ha HanpsbkeHuns 10-20 kB [1]. PaspaboTaHbl
CnaboToYHbIE perne ¢ U3onAunen Mexay KaTyLIKOW
n koHTaktamm go 120 kB [2]. Takue pene wmpoko
MCMOMb3ylTCA B  MOLLHOW 3neKkTpor3nyeckou,
pPagVoaneKkTPOHHOM U MeaULMHCKOM annapaTtype,
ucnbiTatenbHbIX ycTaHoBkax u np. [lMony4vaeTtcs,
YTO Ha pbIHKE peanbHO npucyTcTBYeT Oonbluas
rpynna arnekTpoMexaHU4yeckux pene, gakTnyecku
He OoxBayeHHas CyLIEeCTBYHOLIMM OBLWMM cTaHgap-
TOM, HECMOTPS Ha TO, YTO OOBHLEKTOM MPUITOXKEHMWS
3TOro cTaHgapTa SABMSTCH, Kak YTBEPX4aeTCcHd B
nepBoOM pasferne cTtaHgapTa, BCe afeKTpOMexaHu-
Yyeckue perne 6e3 pasgeneHus ux Ha pere HU3Koro
M BbICOKOro HanpskeHusi. BnonHe norvyHbiM Bbl-
XOOOM M3 TakoW cuTyaumm Obino 6bl M3MeHeHue
Ha3BaHMA 3TOro craHaapTta (Hanpumep, «Low-
voltage electromechanical elementary relays») n
orpaHudeHne obnacTn ero NPMMEHEHWS TOMbKO Ha
pene HWM3KOro HanpsbkeHust (C HOMWHamNbHbIM Ha-
npsbkeHnem go 1000 B).

B paspene 5.7a crangapta IEC 61810-1 yka-
3bIBAETCH, YTO psdbl HOMUHAINbHBIX 3HAYEHWN TO-
KOB W HanpsbkeHWh Ans UHAYKTUBHBLIX Harpysok
OOJSMKHBbI COOTBETCTBOBATh MpunoxeHuto «B». Of-
HaKoO B MPUMOXeHUN B HeT HuMKakmx psiaoB HOMMU-
HanbHbIX 3Ha4YeHUN TOKOB W HanpskeHun. B atom
NPUINOXeHNM YyKasaHa neperpysoyHas crnocob-
HOCTb KOHTaKTOB MPW 3aMblKaHUM U pa3MblKaHUK
KOHTaKTOB (B BWAE KPaTHOCTU OTHOCUTESIbHO HO-
MUWHanbHbIX 3HAYEHWS TOKOB U HanpsbkeHwun). Yka-
3aHHble B Tabnuue B1 knaccel Harpy3ku AC-15 n
DC-13 aBnstTCca Tak HasblBAEMbIMU «KaTeropus-
MU MPUMEHEHUSA» W XapaKTepuaylT Harpysku B
BMAE KaTyleK ynpaBreHus 3reKTpOMarHUTHbIX
annapaToB ynpaBreHus: pene, KOHTaKTOPOB W
nyckatenen ¢ Tokamu, B AONN-e4uMHULbI amnep, B
TO Bpems kak ctaHgapT IEC 61810-1 pacnpo-
CTpaHsieTca Ha pene C KOMMYTUPYEMbIM TOKOM B
aecatkn amnep (go 100 A). Takum obpasom, Ha-
nuuo sIBHOE HecooTBeTCTBMEe. dakTnyecku cTaH-
aapt IEC 61810-1 He onpegensieT KOMMyTUpYtO-
LYK CNOCOBHOCTb pene AN UHOYKTMBHOW Harpys-
KW, a NULIb 3anyTbiBaeT CUTyauuto, MOCKOSbKY ANs
TOKOB B fecsTtku amnep kateropum AC-15 n DC-
13 He NpUMEHNMBI.

3. lokyMeHTauusi 1 MapKupoBKa

3.1. B kayectBe ogHOro M3 BaXkHeWLWUX napa-
MEeTpPOB pere, KOTOpbIN AOMKeH BblTb OTpaxeH B
Kartanore WM MHCTPYKUMM NO 3KCnfyaTauun pene
cornacHo ctaHgapty |EC 61810-1 ansetca Ttun
paspbiBa Uenu, obecneyvBaeMoro KOHTaKTamu
pene. B cootBetcTBUM C Tabnuuewn 4 (n. 7.1) gon-
eH ObITb yka3aH oAuH CriegyloLnx TUNoB paspbl-
Ba uUenn: MukpopaspbiB  (3.5.16), MuKpo-
oTkntodeHre (3.5.17) vnn nNonHoe OTKMYeHne
(3.5.18). Kak cnepyetr wn3 pasgena «TepMuHbl
1 onpegenexHnsy, oTNuYMsa Mexay 3TMMu Tunamu
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paspbiBa Lenu 3aknoyalTcs B BENIMYMHE KOHTaKT-
HOro 3a3opa, TO eCTb, B KOHEYHOM CYeTe, B arek-
TPUYECKON MPOYHOCTU MEXKOHTAKTHOro 3asopa.
3ayem noHagobunock m3obpeTtaTb cneumanbHyo
TEPMUHOMOIMIO, Mano MOHATHYK noTpebutenam
pene v BBOAWUTb €e B TEXHNYECKYIO JOKYMEHTaLuio
Ha pene, ecnvm BMeCTO BCero atoro 6bino 6kl goc-
TaTOYHO yKasaTb SMEKTPUYECKYIO MPOYHOCTb MEX-
KOHTaKTHOro 3asopa?

3.2. B kayecTtBe gpyroro obs3aTensHoro napa-
MeTpa, KOTOPbIA JOIMKEH OblTb OTPaXeH B TEXHU-
YecKkon JOKyMeHTauun, B Tabnuue 4 ykasbiBaeTcs
TMN u3onsumu, B TOM 4ucne  (yHKLMOHanbHas
unu 6asoBas. TyT e B NpMMeYaHUn ykasbiBaeTcs,
YTO OHa 3aBMCUT OT MPUMEHeHMs perne (Kak NMeH-
HO, Mbl yXXe nokasanu Bbiwe). Ho ecnn oHa 3aBu-
CUT OT KOHKPETHOro NpuMMEHeHus pene u 3apaHee
He MoxeT OblTb onpegeneHa, TO 4YTO e Torga
AOIKHO ObiTb yKa3aHO B TEXHUYECKOW AOKyMEHTa-
umn?

3.3. Hapsagy c¢ kpaiHe COMHUTENbHLIMU MO CBO-
e WHOPMATMBHOCTM M OMNpederneHHoCcTM napa-
meTpamu, kotopble ctaHgapT IEC 61810-1 Tpeby-
€T yKasblBaTb B TEXHWYECKOW OOKYMeHTauuu, u3
paccMOTpeHMs BbiNanu Takve BakHeWwwue napa-
MeTpbl pene, kak Bpems cpabaTbiBaHUA M OTMycC-
KaHus, Bpems gpebesra KOHTAKTOB, BENWYUHA Me-
pPexXodHOro COMPOTUBIIEHUS KOHTAKTOB, MOCTOSH-
Hasi BpeMeHW KaTyLlKW YyhpaBreHusl, MUHUManb-
Hble KOMMYTUPYEMbIE HarnpsbkeHue u ToK, U ap., O
KOTOPbIX JaXe He YNOMWHAeTCs Kak O napameT-
pax, Heobxoaumblx NS 06s3aTenbHOro ykasaHusi
B TEXHUYECKOW AOKYyMEHTaLMN.

3.4. B n. 7.1 (tabn. 4 ctaHgapTa) npegnaraet-
cs cnocob 0603Ha4YeHUs [OMNYyCTUMOW Harpysku
KOHTaKTOB pere MOCpPeACcTBOM yKasdaHus Tuna Ha-
rpy3Kku, Toka U HanpsbkeHus (6e3 ykasaHusl Kakoro:
MaKCMManbHOrO WM HOMWHanbHoro). B n. 7.4
(tabn. 6 crangapTta) npuMBOASATCA NPUMEpPbLlI Map-
KMPOBKN KOMMYTaLMOHHON CMNOCOBHOCTM KOHTaKTOB
pene, ponyckawouwen obo3HayeHne TOMbKO HOMM-
HarnbHbIX 3HAaYEHUA KOMMYTUPYEMbIX TOKOB U Ha-
npsxkeHun B Buge: 16A 230B (unu 16/230), pnaxe
6e3 ykasaHua Tuna Harpyskum (COsQ Ha nepemeH-
HOM TOKe Mnu oTHoweHue L/R — Ha NoCTosAHHOM).
Cnegyetr oTMeTUTb, YTO Takoe 0DO3Ha4yeHue He
naet nortpebutento mHdopmaumm 006 MCTUHHON
KOMMYTaLUMOHHOW CNOCOBHOCTN KOHTAKTOB pene u
MOXeT NM1LLb BBECTU €ro B 3abnyxgeHue.

Bo-nepBbix, 6e3 obs3aTensHOro 06o03HaveHus
TMNa Harpyskn NPoCTO HEBO3MOXHO OLEHUTL KOM-
MYTaLMOHHYIO CNOCOBHOCTL pene, MOCKOMbKY ee
U3MEHEHUS B 3aBWCMMOCTM OT BWAa Harpysku
BecbMa cylwecTBeHHbl. Hanpumep, ana cunosoro
pene tuna G7Z (Omron) AOMyCTUMbIA KOMMYTU-
pyemblii TOK uameHsetca ot 40 A npu 4ucto ak-
TUBHOW (PE3MCTUBHON) Harpy3ke Ao 22 A npu cme-
LaHHon Harpyske ¢ cos¢ = 0,3.

Bo-BTOpbIX, B M. 7.1 rOBOPUTCA O KOMMYTUpPYE-
MOM TOKE W HanpskeHun, a B N. 7.4 — O HOMU-
HanbHOM 3Ha4Y€HUM KOMMYTUPYEMOro TOKa W Ha-
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NPsXeHWs, a 9TO MOXeT OblTb COBCEM HE OOHO U
TO Xe, TaK KaK, B COOTBETCTBUN C OOBSCHEHUEM I
3.3.16 cTtaHgapTa, Nog HOMUHAamNbHbLIM 3Ha4YeHeM
NOHMMaEeTCs 3HaYeHne BerMUnHbl, COOTBETCTBYO-
liee crneumanbHO OroBOPEHHbIM YCMNoBUAM. To
€CTb, «HOMUHAarbHbIN KOMMYTUPYEMbIA TOK» — 3TO
TOK MpU onpefenieHHbIX, OFOBOPEHHbIX YCIOBUSIX.
Takumun ycnoBusmMu MoryT ObiTb HanpsXXeHue Ha
KOHTaKTax, 4acTtoTa, Bug Harpysku. OpgHako B
craHgapte IEC 61810-1 HeT Hukakmx pasbsiCHe-
HUI NO NoBoAy TOro, YTO MOHMMAaeTCs nog Tepmu-
HOM «HOMMWHAIbHbI KOMMYTUPYEMbIA TOK» WK
«HOMWHANbHOE KOMMYTUPYEMOE HanpsKeHue»,
4YTO AenaeT NPakTUYeCKN HEBO3MOXHbBIM KOPPEKT-
HOEe MCMOoMb30BaHMe 3TUX TEPMUHOB U CBA3AHHbIX
C HUMU 3Ha4YeHun. Hanpumep, 4TO Takoe «HOMU-
HanbHbIA KOMMYTUPYEMBIN TOK 16 A»? OTO TOK Npun
HanpsPkeHUM Ha KoHTakTax 250B wunu Tonbko npu
HanpshkeHun He Gonee 125 B? 3To TOK TONbKO
ONS YUCTO aKTMBHOW Harpysku, unu grs cMmeluaH-
Hon Toxe? W Tak panee.

B-TpeTbux, MOCKOMbKY MOHATUME «HOMWHAamb-
Hbl» B CTaHOapTe He OroBopeHo, 06o3HayYeHne Ha
Kopnyce perne KOMMyTauUOHHOW CNOCOBHOCTH KOH-
TakToB B Buae: 16 A 230 B oTHiogb He Bcerga ro-
BOPUT O TOM, YTO KOHTaKTbl pefnie MoryT KoMMmyTu-
poBaTtb TOK 16 A npu HanpsixeHun 230 B.

Bo MHOrux cniyyasix nget pedb O 3Ha4YeHUsIX TO-
Ka N HanpsbkeHWsl, XapaKTepuayembiX B TEXHUYe-
CKOM [OOKYMeHTauuu npousBoauTenen perne kKak
«MakcuMarbHble 3HadeHus». [py aTOM ykasbiBa-
€TCA MakCcMMarbHOEe KOMMYTUPYEMOE Hanpsxe-
HWe, MakCumarnbHbIA KOMMYTUPYEMBIN TOK U Mak-
cuMarnbHasi KoMMyTUpyeMas mowHocTe. Kak npa-
BWMO, MakcumarnbHas KOMMYTMpyeMasi MOLLHOCTb
He paBHa NpPOU3BEOEHMNI0 MakCUMarnbHOro TOoKa Ha
MakcuManbHoOe HanpsbkeHune (Tabnuua). 310 CBA-
3aHO C TeM, YTO BenMYMHa MakcumarnbHO Aonyc-
TUMOrO KOMMYTUPYEMOTO TOKa B CUIbHOW CTEMEHU
3aBUCUT OT BEIUYMHbI HaMNPSPKEHUS1 HA KOHTaKTax,
0COBGEHHO Ha MOCTOSHHOM TOKE, U OT BuAaa Harpys-
KM (PUCYHOK).

K coxaneHuto, B ctaHgapte IEC 61810-1 Ta-
KNEe «TOHKOCTUY» [aXe He YMOMWHAKTCS, YTO Cy-
LLIECTBEHHO 3aTpydHsieT €ero npakTu4ecKkoe Wuc-
nosb30BaHueE.

4. UcnbiTaHne pene
4.1. B n. 8.2 ctaHgapTa ykasblBaeTCs, YTO UC-
nbolTaHWe pene Ha Harpes MpPou3BOAUTCHA MNpuU
BKIMIOYEHHOW KaTyLlKe (KaTylwkax) pene u Harpys-
Ke TOKOM BCeX KOHTakToB. Ha npaktuke peanuso-
BaTb 9TO TpeboBaHME HEBO3MOXHO, MO Creayto-
LM NpUYUHAM:

Tabnuua
KommyTaumnoHHble napaMeTpbl KOHTAKTOB HEKOTOPbIX TUMOB
3ANEKTPOMEXAHNYECKNX pene LWMPOKOro NPUMEHEHNS
Twun pene MakcumarnbHbIin MakcumarnbHoe MakcumanbHas MponsseneHune
1 npomnssoanTesnb KOMMYTUPYEMBIN TOK | KOMMYyTUpyemoe KOMMyTUpyemas ToKa Ha Ha-
HanpgaxeHune MOLLHOCTb npaXxeHune
750-523 (Wago) 16A AC 440V AC 5000 VA 7040 VA
440V AC 4000 VA 7040 VA
J114FL (CIT Relays) 16 A 125V DC 480 W 2000 W
CT (NAIS) 8 AAC 380V AC 2000 VA 3040 VA
G2RL (Omron) 12A AC 440V AC 3000 VA 5280 VA
100 NEFEMEHHLIM TOK MOCTOAHHbLIA TOK
8 Y
6
4 S A\
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KOMMYTWUPYEMOE HAINPSXEHUE, B
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Bo-nepBbix, ogHOBpeMeHHasa nogava Hanpsbke-
HUS Ha 00e KaTyLIK1 yrnpaBrneHus B perne ¢ ABYMS
KaTyLKaMu (xapakTepHbiMU ANs OBYXMNO3ULUOHHO-
ro pene ¢ 3allerikon) MoOXeT NPUBECTU K MeXaHu-
YeCKOMY NMOBPEXOEHNI0 MEXaHN3Ma 3aLLenKu.

Bo-BTOpbIX, KaTyLKWX ynpaBneHus B OBYXMNO3U-
LUMOHHBIX perne C 3allenkon, Kak npasuno, He
npegHasHayeHbl AN OnuTenbHonW paboTbl noa
TOKOM M MOTYT NPOCTO CropeTb BO BpeMs UCMbITa-
HUS.

B-TpeTbux, ecnu B pene MMeKTCA U HOpManb-
HO OTKPbITbIE Y HOPMAbHO 3aKPbITble KOHTAKTHI,
TO Kak MOXHO 3arpy3vTb TOKOM O4HOBPEMEHHO BCe
KOHTaKTbl, Kak TOro Tpebyet ctaHgapT?

4.2. B n. 10.3 onncaHa npouenypa ucnbiTaHus
AV3NEKTPUYECKON NPOYHOCTU n3onsaumm pene. Mpu
3TOM B Ka4eCTBE OQHOMUHYTHOrO UCMbITATENbHOMo
HanpshKeHUsl pekoMeHAyeTCcs MpUMEHATb nepe-
MEHHOe CuHycomaanbHOe HanpshkeHne 4acToTon
50 nnn 60 My unNM NOCTOSIHHOE HanpsiKeHue, Be-
nYnHa KoToporo BblbupaeTcsa M3 Tabnuubl 10 nnm
11. CpaBHuBas mexay cobow aTn gBe Tabnuubl,
MOXHO 3aMEeHUTb, YTO NPUBEAEHHbIE B HUX 3HAYe-
HUS HanpsXeHUA COBEPLUEHHO WAEHTUYHbI Ans
OfHUX N TeX e BUAOB npucoeanHeHus. Ho Beab B
OfHOM Criyyae peyb MaeT O OeNCTBYIOLWEM 3Hadve-
HUW HaNPsKEHMS NepPeMEHHOro Toka, a B Apyrom —
O HanpshkeHun NOCTOsIHHOro Toka! Kak M3BecTHO,
HanpskeHne B 1000 B pgencTeylowero 3HaveHus
nepemMeHHOro Toka BO3AEWCTBYET Ha W30MSuUMio
COBCEM He TakK, kak HanpsbkeHne B 1000 B nocto-
sAHHOro Toka. C TOYKM 3peHus BO3AENCTBUSA Ha
N30MsUMI0, JaXe B CaMOM MPOCTENMLIEM Cryyae,
TO ecTb Aaxe npeHebperas n3BecTHbIMU rsnye-
CKnMKn adbdhekTamm, CBA3aHHbIMU C BO3OENCTBMEM
YacTOTbl NEPEMEHHOrO HaMpPsHXKEeHUs Ha U30MALNIo,
cnegyeT Kak MMHUMYM BBECTU KoadhdpmumeHT 1.41
B KayeCTBE COOTHOLLUEHUS MEeXOy STUMU Hanpshke-
HUsMK, o 4YeM B cTaHgapTe IEC 61810-1 paxe He
ynoMuUHaeTcs.

4.3. MNpun ucnbITaHMAX Ha KOMMYTaLUUOHHYIO W3-
HOCOCTOMKOCTb B KayeCTBE KpUTEPUS OLEHKU COo-
CTOSIHUA pene npegnaraeTcs UCnonb3oBaTb Takue
MOHATUSA, KaK «cOON B 3aMblkaHUU» UMK «cOon B
pa3mMbikaHMUy» KOHTakToB. [Npnyem noag «cboem»
NMOHMMaeTCH TaKoe COCTOsIHME (KOHTaKTOB), Korga
OHW HE B COCTOSIHWUM BbIMOMHATE CBOWN (OYHKLNW.
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OnpegeneHHoe KONMYeCTBO M nocregoBaTenb-
HOCTb cBOEB Npw UCMbITAHWM XapakTepuayeT uc-
NpaBHOCTb WM HEWCNpaBHOCTb pene. Hapsay ¢
3TUM KpuTepueM, AN OUEHKU UCMPaBHOCTU pene
NPUMEHSAETCS ero NoBTOPHOE UCNbITAHWE Ha 3nek-
TPUYECKYIO MPOYHOCTL uzonauun. OgHako XopoLlo
M3BECTHO, YTO nocne GOMbLIOro KONMYecTsa LMK-
noB cpabaTblBaHWsi Mo MaKCMMarbHbIM TOKOM
MOXET CYLLECTBEHHO U3MEHUTLCSA HE TOMbKO ariek-
Tpu4eckas MPOYHOCTb M30NSAUMM BHYTPU perne, HO
N MEXOYKOHTaKTHOe COMnpoTuBMeHWe (BCrneacteue
9pO3UN  KOHTaKTHbIX MOBepxHocTen). WN3BecTHO
TaKke, YTO MPM UCMOMb30BaHMM KOHTAKTOB pene B
CNaboTOYHbIX LEensiXx 3MeKTPOHHOW annapaTypbl
WMEHHO 3HauuTernbHOEe BO3pacTaHWe COoMpoTuBIie-
HUS KOHTaKTOB SABMSAETCA O4HON M3 YacTbIX NPUYMH
OTKasa 9TOW AneKTPOHHOW annapaTypbl. B Takom
crnyvyae MOXHO KOHCTaTtupoBaTb, YTO pene He B
COCTOSIHUM BbIMOMHATL CBOW (PYHKUMM (TO eCTb
COeAMHATb Lenu) U K HeMy MpUMEHUM TEpPMUH
«oTka3». CnegoBaTternbHO, MEXOYKOHTAKTHOE CO-
NPOTUBIIEHNE — 3TO BaKHENLUMN KpUTEpUh npu
OLEHKE MCNPaBHOCTW pene W AOIMKHO ObITb npu-
MEHEHO B KayecCTBe elle OOHOr0 KpUTepus npu
UCMbITAHWAX perie Ha KOMMYTauUMOHHYH W3HOCO-
CTOMKOCTb.
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