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services carried out by independent certification bodies.
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he International Electrotechnical Commission (IEC) is a worldwide organization for standardization-Cempr
Il national electrotechnical committees (IEC National Committees). The object of IEC is 0™~ pro
ternational co-operation on all questions concerning standardization in the electrical and electronic field
his end and in addition to other activities, IEC publishes International Standards, Technieal\Specificaf
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC NationakCommittee interg

the subject dealt with may participate in this preparatory work. International . governmental and

overnmental organizations liaising with the IEC also participate in this preparation. |[EC collaborates cl
ith the International Organization for Standardization (ISO) in accordance withjconditions determine
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as-nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical committee has representation fro
terested IEC National Committees.

EC Publications have the form of recommendations for international,'tse and are accepted by IEC Naf
ommittees in that sense. While all reasonable efforts are made~to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible fer, the way in which they are used or for
isinterpretation by any end user.

ansparently to the maximum extent possible in their\national and regional publications. Any diverg
etween any IEC Publication and the corresponding national or regional publication shall be clearly indicat|
he latter.

FC itself does not provide any attestation of cenformity. Independent certification bodies provide confo
ssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fo

Il users should ensure that they have the'latest edition of this publication.

embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any nature~whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the\publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn tosthe. Normative references cited in this publication. Use of the referenced publicatio
dispensable for the gorrect application of this publication.

ttention is drawh, to the possibility that some of the elements of this IEC Publication may be the subj¢g
atent rights/IE€ shall not be held responsible for identifying any or all such patent rights.
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International Standard IEC 60730-2-9 has been prepared by technical committee TC 72:
Automatic electrical controls.

The

text of this standard is based on the following documents:

FDIS Report on voting
72/990/FDIS 72/998/RVD

Full information on the voting for the approval of this standard can be found in the report on

voti

Thig

Ng Indicated In the above table.

fourth edition cancels and replaces the third edition published in 2008y ™and

Améndment 1:2011. This edition constitutes a technical revision. This edition incly

alig
with
a)

b)

c)

Thig
Thid
bas
edit
Thid
con

con

Wh

requyirement, test specification @rexplanatory matter in part 1 should be adapted accordingly.

Wh
app

hment with the text of 60730-1 fifth edition and the following significant technical chan
respect to the previous edition:

modification of heating-freezing tests in Clause 12;
alignment of the EMC requirements in H.26 to those in other part2 ‘standards;

addition of requirements in Clause H.27 to cover class Brand C control functions
femperature sensing controls;

publication has been drafted in accordance with the ISOHEC Directives, Part 2.

Part 2-9 is intended to be used in conjunction withNEC 60730-1. It was established on

ons of, or amendments to, IEC 60730-1.

Part 2-9 supplements or modifies the\corresponding clauses in IEC 60730-1 so a
vert that publication into the IEC standard: Particular requirements for temperature sen
rols.

bre  this Part 2-9 states ™“addition", "modification", or "replacement", the rele

ere no change is necessary, this part 2 indicates that the relevant clause or subclg
ies.

In fthe development” of a fully international standard, it has been necessary to take

its
des
ges

5 of

the

s of the fifth edition (2013) of that publication.” Consideration may be given to fufure

(o]

o7

5
«

ant

use

into
5 of

the

congideration the*differing requirements resulting from practical experience in various part
the world andyto recognize the variation in national electrical systems and wiring rules.
Thel| “ih~some countries” notes regarding differing national practices are contained in
follqwing subclauses:

4.1.101 17.8.4.101 Annex AA

7.2, Table 1 17.16.101 Clause CC.2

11.4.101 17.16.102 DD.9.2

11.101 17.16.105 EE.3.6

12.101.3 18.102.3

13.2 23.101

In this publication:

1) The following print types are used:
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— Requirements proper: in roman type;
— Test specifications: in italic type;
— Notes; in small roman type;

— Words defined in Clause 2: bold.

Subclauses, notes, tables and figures which are additional to those in part 1 are numbered

starting from 101, additional annexes are lettered AA, BB, etc.

A list of all parts of the IEC 60730 series, published under the title Automatic electrical controls
can be found on the IEC website.

Thel committee has decided that the contents of this publication will remain unchanged until
stahjility date indicated on the IEC web site under "http://webstore.iec.ch" in the datacrelate

the

Ab

specific publication. At this date, the publication will be

reconfirmed,
vithdrawn,
replaced by a revised edition, or

Amended.

iflingual version of this publication may be issued at a later date.

the
d to

IMP

tha
of i

{ it contains colours which are considered to be_.useful for the correct understand
s contents. Users should therefore print this-publication using a colour printer.

ORTANT - The “colour inside” logo on the covercpage of this publication indicates

ing
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AUTOMATIC ELECTRICAL CONTROLS -
FORBHOUSEROLD-AND SHUEAR-JE=—

Part 2-9: Particular requirements for temperature sensing controls

1 Scope and normative references

Thig clause of Part 1 is applicable except as follows:

1.1] Scope

Redlacement:

Thig part of IEC 60730 applies to automatic electrical temperature sensing controls for us¢ in,
on for in association with equipment—for—household—and-—similar4use, including electnical
controls for heating, air-conditioning and similar applications.\ The equipment may |use
eledtricity, gas, oil, solid fuel, solar thermal energy, etc., or a combination thereof.

NOTE Throughout this standard, the word "equipment" includes "appliance" and "control system".

Thig standard is applicable to automatic electrical tempgrature sensing controls forming part
of a|building automation control system within the scope of ISO 16484.

Thig standard also applies to automatic electricattemperature sensing controls for equipnent
thatl may be used by the public, such as g@uipment intended to be used in shops, offiges,
hospitals, farms and commercial and industsial applications.

Thig standard does not apply to autarmatic electrical temperature sensing controls intended
exclusively for industrial process(applications, unless explicitly mentioned in the releyant
equjpment standard.

1.1

Redlacement:

Thig standard .applies to the inherent safety, to the operating values, operating times, |and
operating seguences where such are associated with equipment safety, and to the testing of
autgmatic_‘electrical temperature sensing control devices used in, or in association With,
equlpmént:

NOT Examples of such controls include boiler thermostats, fan controls, temperature limiters and thermal
cut-outs.

This standard is also applicable to the functional safety of low complexity safety-related
temperature sensing controls and systems.

1.1.2 Replacement:
Addition:

This standard also applies to the electrical safety of temperature sensing controls with non-
electrical outputs such as refrigerant flow and gas controls.
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1.1.3 Not applicable.

1.1.4

Replacement:

This standard applies to manual controls when such are electrically and/or mechanically
integral with automatic temperature sensing controls.

NOTE Requirements for manual switches not forming part of an automatic control are contained in IEC 61058-1.

1.1

Rep

Thid
volt

1.1

Ref

This
tem
moy

b

6

nting it in the equipment. Where a response value is of significant purpose for

lacement:

standard applies to a.c. or d.c. powered temperature sensing controls)with a rated
hge not exceeding 690 V a.c. or 600 V d.c.
lacement:

standard does not take into account the response value of an automatic action pf a
perature sensing control, if such a response valugiis dependent upon the metho¢ of

the

profection of the user, or surroundings, the valué“\defined in the appropriate equipment

stan

1.1

Ref

Thig

J7

dard or as determined by the manufacturer shall/apply.

lacement:

reqliirements for which are contained in Annex H and to temperature sensing controls u

NT(

Adag

1.1

1.1

Adag

L thermistors or PTC thermijstors, requirements for which are contained in Annex J.

itional subclause:

101 This standard applies to single operation devices as defined in this standard.

Normative references

ition:

IEC

standard applies also to temperature sensing controls incorporating electronic devig

ces,
5ing

=<

e gyavavs

IEC 60216-1:2013, Electrical insulating materials — Thermal endurance properties — Part 1:
Ageing procedures and evaluation of test results

IEC

60691:2002, Thermal links — Requirements and application guide

Amendment 1-(2006)

IEC 60730-2-4, Automatic electrical controls for household and similar use — Part 2-4:
Particular requirements for thermal motor protectors for motor-compressors of hermetic and
semi-hermetic type
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2 Terms and definitions
This clause of Part 1 is applicable except as follows:

2.2 Definitions of types of control according to purpose

2.2.19
operating control

Add, to the definition, the following note:

Notel 1 to entry: In general, a thermostat is an operating control.

2.2.20
protective control

Add, to the definition, the following note:

Note| 1 to entry: In general, a thermal cut-out is a protective control.

Additional definitions:

2.2.101
sinile-operation device

SO
control having a temperature sensing element which,is"intended to operate only once jJand
then requires complete replacement

2.2101.1
bimletallic single-operation device
sirrlllle operation device (SOD) having a bimetallic temperature sensing element

Note| 1 to entry: A bimetallic single operation’ device (SOD) does not reset above a declared temperature|(see
11.4{103).

Note| 2 to entry: Requirements for thetmal links (which are not allowed to reset) are contained in IEC 60691.

2.2.101.2

non-bimetallic single-gperation device
single operation device (SOD) having a temperature sensing element which is part of a
comnlbination action~centrol, the operation of which cannot be separated from other funct{ons
of the control and-having a non-bimetallic-sensing thermal element that operates only gnce
and|then requires'complete or partial replacement

Note| 1 to_entry: When such parts can be tested separately, they are considered to be thermal links withip the
scople of [EC 60691.

Notel2te—entr—The—ageing—peried—and—thermealrespense—ef-the—device—is—dependentonthe—intended—use—of the
device. As a result, the nature of the testing applicable to the device is representative of the application conditions
for which the protective control is intended (see 7.2).

Note 3 to entry: Non-bimetallic SODs provide the equivalent of micro-disconnection.

2.2.101.2.1

rated functioning temperature

Ts

temperature of the sensing element of a non-bimetallic SOD which causes it to change the
state of conductivity of the control when measured under specified conditions as declared by
the manufacturer
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2.2.
roo
indq
hab

2.2.
fan
autq

2.2,

102
m thermostat

104

boiler thermostat

the

2.2,

mostat intended to control boiler/liquid temperature

105

modulating thermostat

the
inpu

2.2.
volt
the
acrd

2.2.
agr
the

2.3

mostat which controls the temperature between two limits by continuously controlling
t to the load

106
age maintained thermal-cut-out

ss it in that condition

107
cultural thermostat
mostat intended for use in agricultural confinement buildings

Definitions relating to the function of controls

2.3

14" Additional definition:

2.3.

14.101

time factor
transient response of temperature sensing controls by defined change of the activating

qua

25

ntity

Definitions of types of control according to construction

Additional definitions:

pendently mounted or incorporated thermostat intended to control the temperature of
table space

103

control

matic temperature sensing control intended to control the eperation of a fan or blowe

the

mal cut-out which is maintained in its operated condition by the voltage which appeg¢ars
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2.5.101

push-and-turn actuation

two-step actuation accomplished by first pushing, then rotating the actuating member of the
control

2.5.102

pull-and-turn actuation

two-step actuation accomplished by first pulling, then rotating the actuating member of the
control

3 [General requirements

Thig clause of Part 1 is applicable.

4 [General notes on tests

4.1 | Conditions of test

Thig clause of Part 1 is applicable except as follows:

4.1 | Conditions of test

Adaiitional subclauses:

41101 For the purposes of the tests ofgthis standard and unless otherwise indicatted,
ambient temperature excursions beyond T, during abnormal operation as a precursg
the pperation of a manual reset thermalicut-out or a bimetallic SOD are ignored.

NOTE In Canada and the USA, the preceding applies only to bimetallic SODs.

41102 For manual reset thermal cut-outs and bimetallic SODs which have an opera

valye above T, ,,, the temperature at the sensing element is raised, as necessary, to ach

any

4.2
4.2,

Six
of G

cycling required during the tests.

Samples required
1 Addition:

samples-of bimetallic SODs are used for the test of Clause 15 and a further six for the
laude y17.

ing
eve

test

AddTTeng] i a7 e -

5 Rating

This clause of Part 1 is applicable.

6 Classification

This clause of Part 1 is applicable except as follows:
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According to features of automatic action

3 Additional subclauses:

6.4.3.101 - for sensing actions, no increase in the operating value as a result of any leakage
from the sensing element, or from parts connecting the sensing element to the switch head
(type 2.N);

6.4.3.102 - an action which operates after a declared thermal cycling test as specified
in 17.101 (type 2.P);

NOTE In general, thermal cut-outs for specific applications, such as pressurized water heating systems, mgy be
clasgified as having Type 2.P action.

6.4.3.103 — an action which is initiated only after a push-and-turn actuation“or pull-gnd-
turn actuation and in which only rotation is required to return the actuating ymember to|the
OFFK position or rest position (type 1.X or 2.X);

6.4.3.104 — an action which is initiated only after a push-and-turn‘actuation or pull-gnd-
turn actuation (type 1.Z or 2.2);

6.4.3.105 - an action which cannot be reset under electrically loaded conditions (type 1.AK
or 2L AK);

6.4.3.106 — an action which operates after declaréd agricultural environmental exposures
(type 1.AM or 2.AM).

6.7 | According to ambient temperature limits of the switch head

Addlitional subclauses:

6.7.101 Controls for use in or on cooking appliances.

6.7.102 Controls for use in or'on ovens of the self-cleaning type.

6.7.103 Controls for use in or on food-handling appliances.

6.7.104 The nonrbimetallic SODs are limited for use in appliances for heating or employing
liqulds or steam.4t is not suitable for instantaneous water heaters and storage water heaters.
6.8.3 Modlification:

Replace-the first paragraph by:

For an in-line cord control, a free standing control, an independently mounted control or a

con

trol integrated or incorporated in an assembly utilizing a non-electrical energy source:

6.15 According to construction

Additional subclause:

6.15.101 — controls having parts containing liquid metal.

7

Information

This clause of Part 1 is applicable except as follows:
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7.2 Methods of providing information
Table 7.2
Table 1 — Required information and methods of providing information
Addition:
. Clause or Metho
Information
subclause d
101 MaxifAium sensing element temperature (other than relevant 1o 5.7 X
requirement 105) 101 6.15
14.104
102 Timg factor with or without sheath-ref: 2.3.14.101 >4
11,101
BB.1.2
103 SOD|reset temperature (either =35 °C or 0 °C) 2y2.101 11.4.103 X
17.15.2.3
104 Numper of cycles for bimetallic SOD with 0 °C reset 17.15.1.3.1
105 Maximum sensing element temperature for the test of 17.16.107 (T,) 6.7.102 17.16.107
106 Confrols having parts containing liquid metal 102 6.15.101 11.1.101
18.102
107 Tensdlile yield strength 11.1.101
108 Minimpum current for the purpose of the test of 23.101 103 23.101
109 Tp,ax1 is the maximum ambient temperature in which the control*may remain 14.4.3.1
$(?5ntinuously in the operated condition so that Table 13 temperatures are not exceeded
110 Timg period t1 is the maximum time during which the ambient temperature can be higher 14.4.3.1 D
than|Tax 1 after the control has operated 105
111 Temperature limit above which automatic reset of @ymanual reset thermal cut-out or a 2.2.106 X
voltdgge maintained thermal cut-out shall not 6ccur (not higher than —20 °C) 11.4.106
17.16.104 .1
17.16.108
112 For type 2.P controls, the method of test 17.101
113 The ¢lick rate N or switching operations per minute for the purposes of testing to 23
CISHR 14-1
114 Rated functioning temperature (T;) 2.2.101.2.1 o]
17.15.2
115 Heldirg Ageing temperature-(F,) for non-bimetallic SOD 106 2210122
17.15.2.2
17.15.2.3
116 Maxifrum Rete of rise of temperature-imit{F,,) for testing non-bimetallic SOD '’ 22140123
17.15.2.2
17.15.2.3
117 Agricultural thermostat 2.2.107 D
6.4.3.106
11.4.107
11.6.3.101

Annex DD
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NOTES

Additional footnotes:

101 This declaration applies only to temperature sensing controls containing liquid metal. For temperature sensing controls
used in or on self-cleaning ovens, this declaration is the temperature for the cooking operation.

102 1n China, the use of liquid metal in or on cooking or food-handling equipment is not allowed.

In Germany, controls using liquid metal are allowed only with a special marking on the control. Documentation (D) shall
contain a clear warning of the actual danger that may occur. The following symbol shall be used for marking the control:

!

‘In Canada, the use of mercury is not allowed.

103 When ho minimum is declared, the test value is 15 mA.

105 Consideration should be given to the provision of information by the equipment manufacturer relatingto.thg minimum
time tHat the appliance has to be disconnected from the supply to allow a voltage maintained thermal cut-out tq reset.

1% IDeternpined by the control manufacturer based on the opening temperature of the thermal-cut-oug:

97 IDeternpined by the control manufacturer referring to the actual maximum rate of rise probable i# the projectgd end-use

equipnpent.

8 Protection against electric shock

Thig clause of Part 1 is applicable.

9 Provision for protective earthing

Thig clause of Part 1 is applicable.

10 | Terminals and terminations

Thig clause of Part 1 is applicable.

11 | Constructional requirements
Thig clause of Part 1 is.applicable except as follows:

11.1 Materials

Adalitional sub€lauses:

11.1.101_ Parts containing liquid metal

For controls declared under Table T, requirement 106, parts that contain mercury (Hg), and
parts of any control that contain sodium (Na), potassium (K), or both, shall be constructed
of metal that has a tensile yield strength at least four times the circumferential (hoop) or other
stress on the parts at a temperature 1,2 times the maximum temperature of the sensing
element (Tg).

Compliance is checked by inspection of the manufacturer's declaration and by the test
of 18.102.

11.1.102 Material for non-bimetallic SODs

Insulating material used in non-bimetallic SODs as defined in this standard shall comply with
the requirements of IEC 60216-1:2013 and be suitable for the application.
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11.3 Actuation and operation
11.3.9 Pull-cord actuated control

Addition:

NOTE 101 Note 2 is not applicable to controls classified as type 1.X or 2.X or type 1.Z or 2.Z.
11.4 Actions

11.4.3 Type 2 action

Adag

11.4

itional subclauses:

.3.101 Capacitors shall not be connected across the contacts of a thermal cut=out.

nada-and-the USA ontrol-with a/Tvne 2 3¢
AaCaaRCctRe-— oo OO Wi Z=—aG

tiod
O

11.4

permitted.

11.4

11.4

Adag

11.4

D
-y Pe

.3.102 Constructions requiring a soldering operation to reset thermal cut-outs are

.13 Type 1.K or 2.K action

itional subclauses:

ele

disdonnection or interruption is provided before the sum of the declared operating value
drift is exceeded.

.13.101 A type 2.K action shall be so designed that in the event of a break in the sen
ent, or in any other part between the sensing element and the switch head, the decl

not

ing
red
and

Compliance is checked by breaking-the sensing element. The breaking may be achieved by

par
The
tem
sum

y pre-cutting or filing through:

temperature sensing control is heated to within 10 K of the operating temperature and
perature then increasedat a rate not to exceed 1 K/min. The contacts shall open before
of the declared operating value plus drift is exceeded.

the
the

11.4.13.102 Type'2.K action may also be achieved by compliance with a), b) or ¢).
a) [Two sensing elements operating independently from each other and actuating one switch
head.
b) Bimetallic sensing elements with
1) U)\puocd etementsattached-with—atHeastdouble oput Wclding of-the-bimetal-atboth—of its
ends, or
2) elements so located or installed in a control of such construction that the bimetal is not
likely to be physically damaged during installation and use.
c) If the loss of the fluid fill causes the contacts of the control to remain closed or leakage
causes upward shift beyond the declared maximum operating temperature, the bulb and

capillary of a temperature sensing control which is actuated by a change in the pressure

of a fluid confined in the bulb and capillary shall conform to the following.

There shall be no damage to the bulb or capillary to the extent which will permit escape of
any of the fill when an impact tool, as illustrated in Figure 101, is dropped once from a
height of 0,60 m so that the tapered end of the tool strikes the bulb or capillary in a
perpendicular position. For this test, the capillary or the bulb shall be on a concrete surface.
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If the capillary is provided with a separate shroud or sleeve, it is to be left in place du

the test described above.

015

ring

Dimensions in millimetres

<

o

N

P
<
<
R3,2 &
L —

IEC

Material: Steel, CRS, Break all corners

L to be sized to obtain total mass of 0,454 kg

Figure-11-4-13-1402 101 — Impact tool

rin
tion

p 15

Addlitional subclauses:

11.4.101 Type 2.N action

A type 2.N action shall be so designed that in therevent of a leak in the sensing element, ¢
any|other part between the sensing element and the switch head, the declared disconneag

or ipterruption is provided before the sum‘of the declared operating value and drifit is
exceeded.

Compliance is checked by the following test:

The| operating value of a type 2.N control is measured under the conditions of Clause

of Hart 1. If the control has means for setting, it is set to the highest value.

Afte
med§

No

e

A S

r this measurement, a hole is artificially produced in the sensing element and
surement of the operating value is repeated.

pbositive dFriftis allowed above the declared value.

the

to

cparate shroud or sleeve may be employed for protection of the bulb and capillar

achieve conformance with Clause 18.

NOT

NOT

E 1 The test can be replaced by theoretical computations of the physical mode of operation.

E 2 In Canada and the USA, a type 2.N action is checked by item c) of 11.4.13.102.

11.4.102 Type 2.P action

A type 2.P action shall be so designed that it operates in its intended manner after a thermal

cycl

ing test.

Compliance is checked by the test of 17.101.
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11.4.103 Bimetallic single-operation device

A bimetallic single-operation device shall be so designed that it does not reset above the
reset value declared in Table 1, requirement 103.

Compliance is checked by the test of 17.15.

11.4.104 Type 1.X or 2.X

A type 1.X or 2.X action shall be so designed that a turn action can only be accomplished after

Con

11.4

Aty
the

Con

11.4

Av
rese

11.4

pliance is checked by the tests of 18.101.

105 Type1.Zor2.Z

pe 1.Z or 2.Z action shall be so designed that a turn action can only besaccomplished 3
completion of a push-action or a pull-action.

pliance is checked by the tests of 18.101.

.106 Voltage maintained thermal cut-out

bltage maintained thermal cut-out shall be so désigned that it does not reset above
t value declared in Table1, requirement 111.

.107 Type 1.AM or 2.AM

A type 1.AM or 2.AM action shall be so designed that it operates in its intended manner &

the

Con

11.

Addg

declared agricultural environmental exposures.

pliance is checked by the tests of Annex DD.

11.1 Mounting of controls

.3 Mounting of independently mounted controls

itional subclause:

11.9.3.101 For-agricultural thermostats declared in Table 1, requirement 117, the moun

met

Addg

hod shall_be such that the integrity of the protection by the enclosure is not compromise

itional subclause:

11.101 Time factor

the

fter

the

fter

ting

If a time factor is declared, this shall be checked by one of the applicable determining
methods as indicated in Annex BB. The determined value shall not exceed the rated values.

See

NOT
heat

12

Table BB.1.

E In Germany, for temperature sensing controls intended to control boiler water or flue gas temperatu
generating systems, the maximum values of time factor given in Table BB.1 shall not be exceeded.

Moisture and dust resistance

This clause of Part 1 is applicable except as follows:

re in
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Additional subclauses:

12.101 Refrigeration controls

Controls which have the switch head and sensing element mounted in the evaporator of
refrigeration or similar equipment, producing conditions of over temperature and of freezing
and melting, shall maintain insulation integrity.

12.101.1 Compliance is checked by the following tests.

12.101.2 Controls which use a potting compound are given a softening test. Two samfles
are |[heated in a heating chamber at 15 K above the maximum declared operating temperature
for [16 h with the potting surface in the most unfavourable position. The potting material ghall
not unduly soften or distort, crack or deteriorate.

—

12.101.3 The two samples used for the softening tests and one untested sample (three total)
are [placed in water maintained-at{90-+-5)—°C between T,,,, (maximum declared switch hiead
amfient temperature) and either (T ., +5) °C or 1,05 times T ,,, whicheveér is greater for [2 h.
Thelthree samples are then immediately transferred to water at a temperature of below 5 °Q for
2 h|and then frozen in a small, flexible container at—35=C a(temperature between [ ...
(minimum declared switch head ambient temperature) and (T,;n(=5) °C for 2 h. Ten healing-
freezing cycles are required.

NOTE In Canada and the USA, if the contact mechanism of defrost controls has the creepage distances| and
cleafances required for refrigeration controllers, one cycle onlyof heating and freezing is required, othefqwise
ten dycles are required.

onsecy e h n—one A

12.101.4 Tw eating-freezing—cyeles—are—perfo g o working—day.—tand
then—10-cycles-are-completedinfive-consecutive-days—with The tested samples shall be I€ft in
water at room temperature—ferfour overnight-perieds after each completed heating-freeking
cycle.

12.101.5 After the last freezing test, the samples are thawed to approximately rpom
temperature in water and the insulation resistance is measured from current-carrying parfs to
grolinded parts and to the surface of potting and/or insulating material; the direct curyent
voltineter method is used. Insulation resistance shall be at least 50 000 Q.

12.101.6 While the samiples are still moist, a voltage equal to (2 x VR) + 1 000 V is applied at
rateld frequency for.1_min between current-carrying parts and grounded parts and the surface
of the potting and/or insulating material. No flashover or breakdown of insulation shall o¢cur
during the test.

13 | Electric strength and insulation resistance

ThisTlause of Parttis applicable exceptas foftows:

13.2 Electric strength
Additional note:

NOTE 101 In—Canada—and the USA, an independently mounted room thermostat for operation over 50 V,
intended for direct control of electric space-heating equipment, shall withstand for 1 min without breakdown;
the application of alternating potential of 900 V between the line and load terminals. A piece of insulating material
may be placed between the thermostat contacts during the test. There shall be no breakdown either through or
across the insulating material supporting the contact and terminal assemblies. This control shall be the control
that is designated as "SAMPLE 1" under the tests for compliance in 17.16.102.1 of this standard.
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14 Heating

This clause of Part 1 is applicable except as follows:

14.4.3.1 The second paragraph-is under consideration.

Addition:

For a voltage malntamed thermal cut-out, the heatlng test of 14.4.31 is completed after

the jambient temperature surroundmg the sensmg element is reduced to Tmax. 1 in time-pelriod
ti, gt a uniform rate. The test of 14.5.1 is then completed.

Adalitional subclause:

14.4.3.1.101 Where the whole control has been declared as theysensing element (see
Tabje 1, requirement 47), the heating test, at the request of thenmanufacturer, need nof be
conflucted until the successful completion of the tests in Clause 1%

Additional subclauses:
14.101 The following is applicable to controls classified under 6.7.101 to 6.7.103 inclusivg.

14.101.1 As a means of complying with Note\i) of Table—44-4 13, if the temperatur¢ of
insylating parts exceeds that permitted in Table~44-4 13, then the test of 17.16.101 may be
conflucted after the conditioning of 14.102 and’14.102.1.

14.102 A previously untested sample’of the control is conditioned for 1 000 h in an dven
maiptained at a temperature betweent1,02 T4 + 20 K and 1,05 times that temperature, where
T1 is the maximum measured temperature on the insulating part during the test of Clause| 14.
The| control shall not be energized during this test.

14.102.1 |If the elevated-temperature is localized, such as at or near a terminal, the 1 000 h
congitioning is conducted with the control between T, and T,,,, + 5 % for normal conditipns,
but with the contacts.closed and non-cycling. If necessary, the contacts may be forced cldsed
to provide the most arduous temperature conditions. A bimetal heater across the mains
is ehergized at. 41" times rated voltage. A series bimetal heater shall conduct at 1,1 times rated
current.

15 | Manufacturing deviation and drift

This clause of Part 1 is applicable except as follows:

15.1 Addition:

The values of manufacturing deviation and drift shall be according to Annex AA unless
otherwise declared by the manufacturer.

NOTE 101 The note is not applicable.
15.4 Addition:

Alternatively, the declared manufacturing deviation and drift may be expressed separately
as a tolerance value to the declared operating value.
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15.5.3 Additional subclauses:

15.5.3.101 Controls intended for setting by the user shall be set at the maximum opera
temperature unless otherwise declared by the manufacturer.

015

ting

15.5.3.102 Controls utilizing a bimetallic or similar sensing mechanism or that portion of a
control intended to be exposed to a controlled ambient shall be placed in a circulating air oven
to determine the operating value.

15.5.3.103 For bimetallic and similar type controls, the temperature shall be determined by

mod
eled

15.5
atta

15.4
inte
the

air (

15.4
or d
of ¢
am

15.5
curt

The
beir

15.4
15.4
is d
with
15.4

15.5

Ada

TTtiTg a0, 25 T thermocouple Wite to the Serrsinig poTtion of arr raertical Comtrot

trically connected and mounted adjacent to the control under test in a circulating air-ev

.3.104 For fluid expansion type controls, a maximum 0,25 mm thermocouple shal
ched to the sensing portion, using a suitable adhesive.

.3.105 For fluid expansion or contraction type controls, the compfete” control or, i

manufacturer as being a minimum sensing dimension shall be placed in either a circuld
ven or a liquid bath.

.3.106 The temperature of the oven or bath may be<rapidly increased to 10 K bd
ecreased to 10 K above the expected operating tempetature of the control until condit
quilibrium have been achieved. The rate of temperature change shall then be reduce
aximum of 0,5 K/min or to the declared rate of change, whichever is the lowest.

.3.107 The operation of the control shall be sensed by a suitable device with a sen
ent not exceeding 0,05 A.

circuit voltage may be any convenient value that will give reliable indication of the fung
g monitored.

.3.108 The operating valueof the control shall be recorded.

.3.109 For-bimetallic SODs, after the contacts have operated, satisfactory disconned
ctermined by subjecting each-bimetallic SOD-device to the voltage specified in Table
no prior humidity-treatment.

.4 and 15.5.5.‘Not applicable.
.6

ition’

not
en.

be

f so

hded in use, the bulb portion, or that length of a sensing portion of~a control declared by

ting

low
ons
d to

5ing

tion

tion
12,

Alte

16

rnatively, the manufacturing deviation shall be according to Annex AA.

Environmental stress

This clause of Part 1 is applicable except as follows:

Addition:

This clause is not applicable for bimetallic SOD.
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17 Endurance
This clause of Part 1 is applicable except as follows:

17.3.1 Addition:

— for temperature sensing controls in which the whole control is declared as the sensing
element and for which the minimum operating temperature declared in Table 1,
requirement 48, is less than 0 °C, the test of 17.8 is carried out on a further set of three
samples at the minimum declared operating temperature with a tolerance of +5 K, -0 K, the

UMDbEr of Cycles being 5 7 of the number dectared I Tabte T, requirement 27.

17.8.4 Additional subclause:

17.8.4.101 The number of automatic and manual cycles for independently mounted and in-
line cord controls shall be as indicated in Clause CC.1, unless a higher number is declared by
the manufacturer.

NOTE In Canada and the USA, the number of cycles is as indicated in Clause CC.2(

17.15 This subclause of Part 1 is replaced as follows:

17.15 Single operation devices
17.15.1 Bimetallic single operation devices

Bimetallic single operation devices shall be subjected to the following tests:

17.15.1.1 After the appropriate tests of Clause 15, the same six samples shall be maintalned
at 435 °C or 0 °C as declared in Table 1, requirement 103, for 7 h. The devices shall not rgset
duripg this period, which is determined bythe test of 15.5.3.109.

17.15.1.2 Six untested bimetallic,single operation devices are conditioned for 720 h at
a teynperature which is the lower, of either:

— PO % of the declared operating value #1 K,
— br (7 +1) K below the_declared operating value.
17.15.1.2.1 During this conditioning, the bimetallic single operation device (SOD) shall| not

opefate. Operation of the bimetallic single operation device (SOD) shall be detected as
indigated in 15)5:3.107.

17.15.12.2 The appropriate tests of Clause 15 shall be repeated on the six samples

subjected to the conditioning of 17.15.1.2 and the temperature measured shall be within|the
declared deviation limits

17.15.1.3 For bimetallic single operation devices with a declared reset temperature of
—35 °C, six untested samples shall be subjected to an over-voltage (or overload in Canadas
China; and the USA) test for one cycle under the electrical conditions of Table 14 or Table 15,
as appropriate.

The test of 15.5.3.109 shall be repeated.

17.15.1.3.1 For bimetallic single operation devices with a declared reset temperature of
0 °C, one sample shall be subjected to an over-voltage (or overload in Canada—China- and the |
USA) test of 50 cycles under the electrical conditions of Table 14 or Table 15, as appropriate.
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015

The sample is then subjected to the number of cycles declared in Table 1, requirement 104, at

rate

d current and voltage.

NOTE The purpose of the tests of 17.15.1.3.1 is to evaluate the device under unintended
operation caused by exposure to temperatures below 0 °C. In order to achieve cycling, it is
suggested that the test be conducted in a test chamber which permits decrease of the ambient
temperature to the declared reset value and increase of the ambient temperature to the normal

ope

rating value.

After the test of 17.15.1.3.1, the appropriate tests of Clause 15 shall be repeated and the

tem

erature measured shall be within the declared deviation limits

.15.2 Non-bimetallic SODs

For
bim
cut

Thel

17.1
ther
rest
(cal
Tab
per

17.1
app
subj
dec

For
SOl
Thel

All

.15.2.1 Non-bimetallic SODs are subject to the following tests:

a non-bimetallic SOD, automatic temperature sensing furictions except those for the |

out, shall comply with 17.16.101, 17.16.103 and 17.16-1.04 respectively.
se tests are conducted on separate samples.

5.2.2 Six untested samples are then toxbe mounted in a suitable apparatus and
mal sensing elements are conditioned-for an ageing period equal to either 750 h or

culation value is the number of hours), whichever is greater, at the temperature declare
e 1, requirement 115, — 5 K. NoNoperation of the SODs shall occur during this ag
pd. Operation of the device shail be detected as indicated in 15.5.3.107.

5.2.3 At the end of thenageing period, the samples are removed from the apparatus.
ropriate tests of Clausex?5 shall be repeated on six untested samples and the six sam
ected to the conditioping of 17.15.2.2 and the temperatures measured shall be within
ared deviation lintits; with the electrical conditions of the test Vg @nd Igmax-

non-bimetallic SODs where the sensing element has a declared reset temperature,
Ds shall He~held at the temperature declared in Table 1 and the test will continue for
devicesshall not reset during this period as indicated in 15.5.3.1009.

samples shall then be subjected to the test of Clause 13, carried out at the tempera

jon-

btallic part of the control, such as thermostat, temperxdature limiter and/or the thermal-

the
the

It of the specified number of cycles déclared by the end product application divided by 4

d in
Ping

The
bles
the

the
7 h.

fure

limi

S dectared i Tabte 1, requirermert 36:

The apparatus used for the tests of 17.15.2.2 and 17.15.2.3 should be constructed so that heat
can be applied to the thermal sensing element of the SOD whilst taking care that other parts
of the control are protected from exposure to temperatures in excess of their intended use.

17.16 Test for particular purpose controls

Additional subclauses:

17.16.101 Thermostats

17.1 to 17.5 inclusive are applicable.
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NOTE In Canada and the USA only, the requirements of 17.16.102 are applicable-forroom-thermostats:.

17.16.102 Independently mounted room thermostats for operation’ above 50 V w

incl

NOTE For Canada, such controls above 30 V shall meet the requiremen{s¢of 17.16.102.4 and 17.16.102.5.

17.6 is applicable to actions classified as type 1.M or type 2.M, the value of "X" being

(6 +1) Kor 5 % of the original activating quantity, whichever is greater.
17.7 is applicable.

17.8 is applicable.

17.9 is applicable, but only to slow-make, slow-break automatic actions.
17.9.3.1 is not applicable.

17.10 to 17.13 inclusive are applicable, but only to those thermostats which have a

manual action (including an actuating means providing setting by the user).

17.14, temperature sensing controls specified under 14.4.3.1.101 shall comply with
requirements of Clause 14.

17.15 is not applicable.

/. T4 1S applicable Tor all temperature sensing controls. In addition 1o the criteria Staigd in

the

hich

ide a resistance load rating and which are intended for direct gontrol of electric space-
heafing equipment shall meet the requirements of 17.16.102.1 to"\17.16.102.3 inclusive
USA.

for

17.16.102.1 Two samples of a room thermostat intended for direct control of electric space-

heafing equipment (designated "SAMPLE 1" and "SAMPLE 2") shall be subjected to an o
curr

17.16.102.2 SAMPLE 1 (see 13.2) and SAMPLE 2 shall be subjected to an endurance

con

rated current and rated voltage. The "gn" time shall be (50 + 20) % and operation is to b
thenqmal means. There shall be no electrical or mechanical failure of either thermostat,
thene shall be no undue burning or pitting of the contacts of SAMPLE 1 (see 17.3).

17.16.102.3 The thermostat designated SAMPLE 2 shall be subjected to an additi
30 Q00 cycles under the .conditions described in 17.4, except that rated voltage and cur,
sha|l be used. The test.may be discontinued if the thermostat becomes inoperative due tg

con

17.16.102.4 Fhe test is conducted on one sample, at 120 % of rated voltage and cury
makling and-breaking for 50 cycles. The sample subjected to above test is further tested
30 00 cycleendurance test, at rated voltage and current as described in Clause 17.

17.16x3102.5 The test shall successfully complete the required number of cycles as inten

sisting of 6 000 cycles at the rate of not'more than one cycle/min and at 110 % of both

acts not opening or closing. There shall be no indication of a fire or shock hazard.

ver-

ent test consisting of making and breaking or” 50 cycles of operation, at a rate of
6 cycles/min, a value of current described in Tablex15.

test
the
b by
and

bnal
rent
the

ent,
for

ded

without causing any hazard, and comply with dielectric strength in 13.2.

17.16.103 Temperature limiters

17.1 to 17.5 inclusive are applicable.

17.6 is applicable to actions classified as type 1.M or type 2.M, the value of "X" being

(5 +1) K, or 6 % of the original activating quantity, whichever is greater.

17.7 and 17.8 are applicable, except that, where necessary, the reset operation, if

required, is obtained by actuation. This actuation shall be as specified in 17.4
accelerated speed, as soon as permitted by the mechanism, or as declared by
manufacturer in Table 1, requirement 37.

for
the
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17.16.104.1 For voltage maintained thermal cut-outs, the test of 17.16.108 is applicabl¢.
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17.9 is applicable, but only to temperature limiters with slow-make, slow-break automatic
actions, the same conditions for manual reset as specified above for 17.7 and 17.8 being
used.

17.9.3.1 is not applicable.

17.10 to 17.13 inclusive do not apply to the normal reset manual action, which is tested
during the automatic tests of 17.7 to 17.9 inclusive. If the temperature limiter has other
manual actions which are not tested during the automatic tests, then these subclauses are
applicable.

17.14 is applicable for all temperature sensing controls. In addition to the criteria stated in
4 e HSHA i - 443446 haH—comphy—with the

requirements of Clause 14.

17.15 is not applicable.

17.1 to 17.5 inclusive are applicable.

17.6 is applicable to actions classified as-type—1-M-or type 2.M, the value of "X" being |(5 +
1) K, or 5 % of the original activating quantity, whichever is greaten

17.7 and 17.8 are applicable, except that, where necessary,\the reset operation, if
required, is obtained by actuation.

This actuation shall be as specified in 17.4 for acceleratéd speed, as soon as permitted by
he mechanism, or as declared by the manufacturer in Table 1, requirement 37.

17.9 is applicable, but only to thermal cut-outs ith slow-make, slow-break automijatic
actions, the same conditions for manual reset as_specified above for 17.7 and 17.8 bging
/sed.

17.9.3.1 is not applicable.

17.10 to 17.13 inclusive do not apply to~the normal reset manual action, which is tested
Huring the automatic tests of 17.7 to™~17.9 inclusive. If the thermal cut-out has ofther
manual actions which are not tested during the automatic tests, then these subclauses|are
bpplicable.

17.14 is applicable for all controls. In addition to the criteria stated in 17.14, contfols
specified under 14.4.3.1.104,5hall comply with the requirements of Clause 14.

17.15 is not applicable.

17.16.105 In Canada and the USA, if a control has two or more electrical ratings |(for

exa
not

mple, induCtive and resistive or different currents at different voltages), it may be tested for
ess thah 25 % of its declared endurance (if equal to or greater than 30 000 cycles) at gach

ratifg, but the total number of cycles on any one sample is not to be more than its declared

enduranece.

However, at least one sample shall be tested for a total number of cycles equal to its declared

end

urance.

17.16.106 Evaluation of materials

The following tests are conducted as indicated in 14.101.1.

The control is subjected to the tests of 17.7 for 50 operations and 17.8 for 1 000 operations.
The tests of 17.7 and 17.8 are conducted at an ambient temperature of (20 + 5) °C.

After these tests, the control shall comply with 17.5.
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17.16.107 Over-temperature test of sensing element

For controls declared under Table 1, requirement 105, the sensing element portion of a
previously untested sample is exposed to 250 thermal cycles.

The test ambient temperature is varied between 40 °C and T, at the maximum rate of
temperature change declared in Table 1, requirement 37. The extremes of temperature are
maintained for 30 min.

After the test, the control shall comply with 17.14.

17.16.108 Voltage maintained thermal cut-out

Six untested voltage maintained thermal cut-outs are conditioned for 7 h at a temperature of
—20|°C (or lower, if declared).

Dur|ng and at the conclusion of the conditioning, none of the six samples shallhave operatgd.

Opegration of the voltage maintained thermal cut-outs shall beydetected as indicated in
15..3.107.

These requirements apply to a voltage maintained thermaleut-out in the operated condition
with the voltage across it.

Adalitional subclauses:

17.101 Type 2.P cycling test

Temperature sensing controls of type 2.R:action shall be tested as follows:

sublected to a thermal cycling test of 50 000 cycles at a temperature maintained between 50 %
and| 90 % of the switch-off temperature recorded in 17.14. During this test, the switch head
is maintained at (20 + 5) °C.

17.101.1 Following the appropriate tests of 17.16 and the evaluation of 17.14, the contrtEl is

Thel manufacturer shall declare whether the method of 17.101.2 or 17.101.3 is to be used.

Thel| test shall be (carfied out in accordance with the manufacturer’s declaration in Tabl
reqyirement 112.

N4
—_

17.101.2 Two-bath method

The| two-baths are filled with synthetic oil, water or air (two chambers). The first bath is
maihtained at a temperature equal to 90 % of the switch-off temperature (°(‘) recanded
in 17.14. The second bath is maintained at a temperature equal to 50 % of the switch-off
temperature recorded in 17.14.

If a medium different from that used in Annex BB is selected for this test, then an appropriate
conversion factor shall be applied to the time factor indicated in the following paragraph.

The temperature sensing element (see 2.8.1 and Table 1, requirement 47) is immersed in the
first bath for a period of time equal to at least five times the time factor. The temperature
sensing element is then immersed in the second bath for the same period of time.

The transfer between baths is carried out as quickly as possible but care should be taken to
avoid mechanical stress to the temperature sensing element.
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17.101.3 Temperature change method

This method is based on a continuously water-cooled oil-filled bath (synthetic oil).

An aluminium cylinder (see Figure 102) is immersed in this bath. The cylinder contains the
temperature sensing element under test and a temperature sensing element to control
temperature cycling between 50 % and 90 % of the switch-off temperature (°C) recorded in
17.14.

The aluminium cylinder is wrapped with a resistance wire to heat the temperature sensing
ele —Fo—etiminate—the—difficttttes—re ing—from—the—difference—between—the—ti agtor
of the temperature sensing element under test and the temperature sensing element whigh is
controlling the test temperature range, the temperature sensing element of a second)idéntical
test|sample is used.

The|two membrane positions of the second sample, calculated at 50 % and 90 % of the switch-
off femperature (°C) are measured by a position sensor and used to switch the current through
the resistance wire (heat) on and off.

Unl¢ss otherwise declared by the manufacturer in Table 1, requirement 37, the rate of change
of temperature rise/fall shall be (35 = 10) K/min.

e
1
Ke
1 temperature sensing element
2 temperature sensing element to control the temperature cycle between 0,5 and 0,9 times the switchjoff

temperature
Figure-17-1014.3.102 — Aluminium cylinder for temperature change method
17.101.4 After this_test, for controls other than bimetallic SODs, an additional 20 cycles|are

cariied out bysincreasing the temperature from (20 +5)°C to 1,1 times the switch-off
temperature-

Dur[ng this test, any manual reset mechanism shall not be reset. The other conditions
of 1[7+301.1 are unchanged.

NOTE The purpose of this test is to stress the operating mechanism (for example, membrane, bellows, etc.).

17.101.5 After thoroughly degreasing the switch head, the operating temperature(s) is re-
checked under the conditions of Clause 15 and the measured value(s) shall still be within the
declared limits of deviation and drift.

18 Mechanical strength
This clause of Part 1 is applicable except as follows:

Additional subclauses:
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18.101 Push-and-turn or pull-and-turn actuation

18.101.1 Controls with actions classified as type 1.X or 2.X or type 1.Z or 2.Z shall be
subjected to the tests of 18.101.2 and 18.101.3.

One new sample is used for the tests. After these tests, the control shall comply with the
requirements of 18.1.5.

18.101.2

Con the

follqwing tests.

— ['he axial force required to push or pull the actuating member shall be not less,than 10|N.

— An axial push or pull force of 140 N applied to the actuating member shall not affect
compliance with 18.1.5.

— For a control intended for use with a knob having a grip diameter ar,length of 50 mm or
ess, the means preventing rotation of the shaft prior to the pushcer pull actuation ghall
vithstand, without damage, or effect on control function, a torque '0f4 Nm.

— Alternatively, if the means preventing rotation of the shaft is defeated when a torque qf at
east 2 Nm is applied, the effect shall be such that either

p the means is not damaged, but overridden to clese the contacts, in which gase
subsequent actuation at a torque less than 2 Nm~shall require both push-and-turp or
pull-and-turn to operate the contacts, or

b no operation of the contacts occurs nor can®devmade to occur.

— ['he torque required to reset the control to.the initial contact condition, if necessary after
he application of the push or pull, shall not be greater than 0,5 Nm.

— A torque of 6 Nm is applied to the setting means. Any breakage or damage to the mgans
preventing rotation of the shaft shall-not result in failure to comply with the requirements of
Clauses 8, 13 and 20.

— For controls intended for use(with a knob having a grip diameter or length greater than
b0 mm, the values of torque\are increased proportionally.

18.101.3 Controls with actions classified as type 1.X or 2.X or type 1.Z or 2.Z shall be
actdated for the declared number of manual cycles.

Aftgr this test, the_control shall comply with the requirements of 18.101.2. For the casg in
whi¢h the means\preventing rotation is not damaged but is overridden to operate the contgcts,
the [first 1/6th<ef-the declared manual cycles shall be performed without first pushing or pulling
the pctuating/ member.

18.102/ ,Parts containing liquid metal

18.102.1 Parts of all controls containing sodium (Na), potassium (K), or both, and parts of
controls classified under 6.7.101 to 6.7.103 inclusive that contain mercury (Hg) shall withstand
for 1 min, without leakage or rupture, a hydraulic pressure equal to five times the maximum
internal pressure achieved during operation.

18.102.1.1 The method of test and the number of samples required shall be agreed between
the manufacturer and the test authority.

It may be necessary for the manufacturer to provide special samples for the purpose of this
test (for example, without mercury). Any suitable fluid may be used in lieu of the liquid metal,
provided that the test fluid and test method exert the intended stress on all fluid-containing
parts.
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18.102.1.2 After the test of 18.102.1, the hydraulic pressure is to be increased until rupture
occurs. The rupture shall occur at the bellows or diaphragm or other part that is within the
switch head or control enclosure.

18.102.2 The control shall not leak or rupture when heated to 1,2 times the maximum
temperature of the sensing element.

A separate sample is used for this test.

18.102.3 Additionally, when the bellows or diaphragm of a separate sample is deliberately

pungtured with a sharp, pointed metal rod, the following shall occur:

— bodium, potassium, or mercury shall be contained in the switch head or control enclosure.
NOTE In Canada and the USA, mercury is allowed to escape from the switch head or control englosure, in Wwhich
case] the control shall be declared as requiring evaluation in the appliance to determine if mercury enters an pven
or fopd-handling compartment, contacts food-handling equipment, or the like.

18.102.4 The acceptability of the location of the rupture shall be evaluated,in the appliancg.
19 | Threaded parts and connections

Thig clause of Part 1 is applicable.

20 | Creepage distances, clearances and distances through solid insulation

Thig clause of Part 1 is applicable.

21 | Fire-hazard-testing Resistance to heat, fire and tracking

Thig clause of Part 1 is applicable.

22 | Resistance to corrosion

Thig clause of Part 1 is applicable.

23 | Electromagnetic compatibility (EMC) requirements — Emission

Thig clause(ofyPart 1 is applicable except as follows:

Adalitional subclauses:

23.101 Thermostats shall be so constructed that they do not generate radio interference for

a time period exceeding 20 ms.

NOT

E In Canada and the USA, this test is not applicable.

Compliance is checked by the test of 23.101.1 and 23.101.2.

23.101.1 Test conditions

Three previously untested samples are subjected to the test.

The

electrical and thermal conditions are as specified in 17.2 and 17.3, except as follows.
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— The test is conducted at the lowest declared voltage and lowest declared current (Table 1,
requirement 108).

— The rates of temperature change are a4 and pg;. If these have not been declared,
the following are used:

1 K/15 min for sensing elements in gases;

1 K/min for sensing elements in other media.

— For controls declared for use with inductive loads, the power factor is 0,2. For controls
declared for use with purely resistive loads, the power factor is 1,0.

23.1

The

UT.Z2 Test procedure

control is subjected to five cycles of operation with the contacts opening and five-cy

of ojperation with the contacts closing.

The
ast

NOT]
whic

24

Thig

25

Thig

26

Thig

27

Thig

28

Thig

b measure the voltage drop across the contacts.

E For the purpose of this test, radio interference is any observed fluctuation of\woltage across the con
h is superimposed upon the supply waveform as a result of contact operation:

Components

clause of Part 1 is applicable.

Normal operation

clause of Part 1 is applicable.

Electromagnetic compatibility (EMC) requirements — Immunity

clause of Part 1 is applicable.

Abnormal operation

clause of Part\1is applicable.

Guidance on the use of electronic disconnection

clause of Part 1 is applicable.

Cles

duration of radio interference is measured by an oscilloscope connected ta.the controfl so

acts



https://iecnorm.com/api/?name=1a7bb73dd2056fa2593e3bb53e9ca7d6

The

-30- IEC 60730-2-9:2015 RLV © IEC 2

Annexes

annexes of Part 1 are applicable except as follows:

Annex G
(normative)

Heat and fire resistance tests

015

Thig
G.5

Ref

Wh
hea

G.5

Rep
Whe
cari
Tb 3

Rep

£.D P, L. ol & £all
diTTiTA UT T art T To dpplivdVlic TALTPUL doS TUTTUWS.

3
1 Ball pressure test 1 Qy
N
P
pre the whole control has been declared as the sensing element, t/}i%l:nperature in
fing oven is the highest of: Q’
,\“b

lace the first line and first dashed item as follows:

Clause 14, or Clause 17.14, if the heating test of Clause 14 is conducted,
2 Ball pressure test 2 \Q/C)
S

lace the first line as follows: Q

bre the whole control has been declared as t Qsensing element, the ball pressure te
jled out as described in G.5.1 except thag\ temperature in the heating oven shal
-2 °C where T, is equal to the higher of: o

)
lace the fourth dashed item as fo//ov@

)

PO K in excess of the maxim-ﬁl\m temperature recorded during the heating tes
Clause 14, or 17.14, if the hea@g test of Clause 14 is not conducted,

C}\O
c)O®
S
O
D
O

PO K + 2 K in excess of the maximum temperature measyred during the test$

the

of

5t IS
be

f of

NS
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Annex H
(normative)

Requirements for electronic controls

lacement:

This annex of Part 1 is applicable except as follows:

H.2

Add

H.2

permanent operation
inuous monitoring of the protective function during the operation_.of“the appliancg¢ or

con
sysf

Note

H.2
non
con
sysi

Note
H.6

H.6

H.6

NOT

conffrol functions or class C coptret functions.

H.6

NOT]|
softy

Ierms and definitions

itional definitions:

101.1

em for longer than 24 h

1 to entry: 24 his considered the typical time interval between a first and a(setond fault.

101.2
-permanent operation

em for less than 24 h

1 to entry: 24 his considered the typical time interval-between a first and a second fault.
Classification

18 According to-seftware classes of‘control functions
18.2 Addition:

E 101: In general, thermal cut-outs-using-seftware—havefunctions—classified—as—seftware perform cla

18.3 Addition:

E 101: In general, thermal cut-outs used on closed water heater systems-will-havefunctions—classifig
kare perform class*C control functions.

inuous monitoring of the protective function during-~the operation of the appliancg¢ or

5s B
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H.7 Information

Meodification Additional requirements to Table 1:

Information Clause or Method
subclause
58a |Additien: See footnote c of Table H.101 H.26.2.104 X
109 | Additional-item: H.26.2.103
The output condition of thermal cut-outs, type 2 thermostats and type 2
temperature limiters after operation'%* H.26-2.104
—
H.26.2.106
14 | Conditions of test when requested by the manufacturer for integrated and H.23.1.2 X
11 incorporated electronic controls.
119 | Frequency of the defined state test function H.27.1.2.2¢2 X
H.27.1.2.32
H.27,1.2.3.3
12 The control is for permanent operation or non-permanent operation H.2.101.1 X
H.2.101.2
H.27.1.2.2.2
H.27.1.2.3.2
Additional note:
1041 For example, conducting or non-conducting, as applicable’

H.11 Constructional requirements
H.11.12 Controls using software

H4-12.8 H.11.12.2.6 Replace the-explanatery second paragraph by the following:

NOTE The values declared in Table -requirement 71 may be given in the applicable appliance standard.

H44142.81 H.11.12.2.7 Addition, at the end of this subclause;—thefollowing—explanatory
pargqgraph:

NOTE 101 The values$ declared in Table 1, requirement 72 may be given in the applicable appliance standard.
H.23 Electromagnetic compatibility (EMC) requirements — Emission
H.23.1.2 Radio frequency emission

Addition:

Integrated controls and incorporated controls are not subjected to the tests of H.23.1.2, as
the results of these tests are influenced by the incorporation of the control into the equipment
and the use of measures to control emissions used therein. They may, however, be carried out
under declared conditions if so requested by the manufacturer.

H.26 Electromagnetic compatibility (EMC) requirements — Immunity
H.26.2 Additional subclauses:

H.26.2.101 After each test, one or more of the following criteria shall apply, as permitted in
Table H.101.
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H.26.2.102 The control shall remain in its current condition and thereafter shall continue to
operate as declared within the limits verified in Clause 15, if applicable.

H.26.2.103 The control shall assume the condition declared in Table 7.2, requirement 109
and thereafter shall operate as in H.26.2.102.

H.26.2.104 The control shall assume the condition declared in Table 1, requirement 109,
such that it cannot be reset automatically or manually. The output waveform shall be sinusoidal
or as declared in Table 1, requirement 53 for normal operation.

H.26.2.105 The control shall remain in the condition declared in Table 1, requirement 109.
A non-self-resetting control shall be such that it can only reset manually. After the temperature
whi¢h caused cut-out to occur is removed, it shall operate as in H.26.2.102 or shall\femain in
the declared condition as in H.26.2.104.

H.26.2.106 The control may return to its initial state and thereaftercshall operate| as
in H.26.2.102.

If a| control is in the condition declared in Table 1, requirement 109/ it may reset but dhall
resume the declared condition again if the temperature which-caused it to operate is |still
pregent.

H.26.2.107 The output and functions shall be as declared in Table 1, requirement 58a or
reqlirement 58b and the control shall comply with the requirement of 17.5.

Table-H-26-2.101 H.101 — Compliance criteria

Applicable
Clause H.26 Compliance criteria permitted
tests

Thérmal cut-outs, H.26.2.102 | H.26/21103 | H.26.2.104 | H.26.2.105 | H.26.2.106 H.26.2.107°
typg 2 thermostats
and type 2
temperature limiters

H.26.4 to H.26.14
inclusive

OtHer temperature H26.2.102 | H.26.2.103 | H.26.2.104 | H.26.2.105 | H.26.2.106 H.26.2.107°
sernsing controls

H.2%6.8, H.26.9

X X X

X =| Permitted for-ether than thermal cut-outs
a =| Permittéd-when the disturbance is applied after operation
b =| Permitted when the disturbance is applied before operation

¢ =| Thi . G . for i i A . I A . the
acceptability of the output must be judged in the appliance.

H.26.5 Voltage dips, voltage interruptions and voltage variations in the power supply
network

H-26.5.4 H.26.5.2 Voltage variation test
H.26.5.2.2 Test procedure

Replacement of last paragraph:
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H.26.5.4.3 The control is subjected to each of the specified voltage test cycles three times
with 10 s intervals between each test cycle. For a control declared under Table 1, requirement
109, each test cycle is performed three times when the control is in the declared condition and
three times when it is not.

H.26.8 Surge immunity test
H.26.8.3 Test procedure

Additional subclause:

H.2£.8.3.101 For controls declared under Table 1, requirement 109,-three—of the tesfs|are
performed when the control is in the declared condition and-twe-areperformed when,it is’ not.

H.26.9 Electrical fast transient/burst immunity test
H.26.9.3 Test procedure

Adalitional subclause:

H.26.9.3.101 Testprocedure

The] control is subjected to five tests. For controls declared.under Table 1, requirement 109,
the tests are performed when the control is in ‘the declared condition and-twetare
when it is not.

H.26.10 Ring wave immunity test
H.26.10.5 Test procedure

Adalitional subclause:

H.26.10.5.101 For controls declared under Table 1, requirement 109,-three-of the tests|are
performed when the control is in‘'the declared condition and-twe-are-performed when it is not.

H.26.12 Radio-frequencyelectromagnetic field immunity
H.26.12.2 Immunity to'conducted disturbances
H.26.12.2.2 Test'procedure

Adalitional subglause:

H.26.12(2:2.101 For controls declared under Table 1, requirement 109, sweeping is
perilormed when the control is in the declared condition and when it is not.

H.26.12.3 Radiated electromagnetic fieldsimmunity -evaluation Immunity to radiated

disturbances
H.26.12.3.2 Test procedure

Additional subclause:

H.26.12.3.2.101 For controls declared under Table 1, requirement 109, sweeping is
performed when the control is in the declared condition and when it is not.
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H.26.13 Test of influence of supply frequency variations
H.26.13.3 Test procedure

Additional subclause:

H.26.13.3.101 For controls declared under Table 1, requirement 109, the test shall be
performed when the control is in the declared condition and when it is not.

H.26.14 Power frequency magnetic field immunity test

H.26.14.3 Test procedure

Adalitional subclause:

H.26.14.3.101 For controls declared under Table 1, requirement 109, the-test shall be
performed when the control is in the declared condition and when it is not.

H.26.15 Evaluation of compliance
H.26.15.2

Adaition:
Seg Table H.101 for compliance criteria.

H.26.15.4
Adaition:
Seg Table H.101 for compliance criteria.

H.2Y Abnormal operation

Thig clause of Part 1 is applicable except as follows:

H.2Y.1.1.2 Replace the.first line by:
The| control shall be-operated under the following conditions. In addition, controls declared

under Table 1, reguirement 109 shall be tested when the control is in the declared condition
and|when it is/not:

H.2y7.1.13

Thig claUse of Part 1 is applicable except item c).

H.27.1.2.2 Class B control function

This clause of Part 1 is applicable except as follows:

H.27.1.2.2.2 First fault
Replace item b) as follows:

b) the control shall react within the fault reaction time (see Table 1, requirement 91) by
proceeding to the defined state provided that a subsequent restart under the same fault
conditions results in the system returning to the same defined state condition;

Replace item c) as follows:
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c) for systems with non-permanent operation, the control shall continue to operate as
intended, the fault shall be detected during the next start-up sequence. The compliance

NOT

criteria shall be a) or b);

E Requirements for systems with permanent operation are under consideration.

Replace item d) as follows:

d) the control shall continue to operate as intended.

Replace the last two paragraphs as follows:

The

For
item

For
but

mar
che

H.2

Not

H.2
Thisg
H.2
Ref
b)

Rep

c)

permanent operation as declared by the manufacturer (see Table 1, requ@went 1
c) is under consideration. q/Q

not including the switching contacts is sufficient. If the test of the ned state fails,

control shall initiate the safety shut-down. Frequency of tes&\‘b as declared by

ufacturer (see Table 1, requirement 119). Internal faultstb@ the components of

Cking circuits are not considered. C)
y.1.2.2.3 Fault introduced during defined state Os\\Q/

applicable. Q
pp QQ

¥.1.2.3 Class C control function \§\

clause of Part 1 is applicable except as(@lows:
o\

7.1.2.3.2 First fault o
R\
lace item b) as follows: \O

the control reacting wi \jrthe fault reaction time (see Table 1, requirement 91
proceeding to defined(s,t te provided that subsequent reset from the lock-out cond
under the same fault. condition results in the system returning to the defined s
condition; O§{

lace item c) as follows:

for sys s with non-permanent operation, the control shall continue to operatd
nten he fault shall be detected during the next start-up sequence. The complig

fault reaction time shall be declared by the manufacturer (see Table 1, requireme@‘ .

the control function where a mechanical actuator is part of the defined state a test up to

the
the
the

by
tion
fate

as
nce

NOT

critefig*shall be a) or b).
&

Rgauirameants for sustems with ngrmangnt gngration arg undgar congidgration
24 g ™ T

Replace item d) as follows:

d) The control shall continue to operate as intended.

Replace the last sentence with the following:

The fault reaction time shall be declared by the manufacturer (see Table 1, requirement 91).

For permanent operation as declared by the manufacturer (see Table 1, requirement 120),
item c) is under consideration.
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For the control function where a mechanical actuator is part of the defined state a test up to
but not including the switching contacts is sufficient. If the test of the defined state fails, the
control shall initiate the safety shut-down. Frequency of test is as declared by the
manufacturer (see Table 1, requirement 119). Internal faults of the components of the
checking circuits are not considered.

H.27.1.2.3.3 Second fault

Replace second sentence and items a) and b) with the following:

Durwmwmmmmﬂamy
be ¢onsidered to occur when a start-up sequence has been performed after the first f{/ For

systems with permanent operation, the second fault occurs 24 h after the first fauIQ.
N
>

Thel| fault reaction time, as well as the applicability of H.27.1.2.3.2 c), smw%e as declaredl by
Q/

Repglace the last two sentences with the following:

the manufacturer.

>
For|the control function where a mechanical actuator is part of vq@efined state a test up to
but [not including the switching contacts is sufficient. If the te the defined state fails,|the
control shall initiate the safety shut-down. Frequenc test is as declared by [the
manufacturer (see Table 1, requirement 119). Internals\f ults of the components of|the
chefking circuits are not considered. )

H.2Y.1.2.4 Faults during defined state

Under consideration. ‘\
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Annex J
(normative)

015

Requirements for thermistor elements and controls using thermistors

Replacement:

This annex of Part 1 is applicable except as follows:

J.4
J.4.
Addg

J.4.

—Generalnoteson-tests

3.5 According to purpose

itional subclause:

B.5.101 For the purpose of declaring the number of endurance cycles in Table

reqlirement 64, thermistors are evaluated for the function performed in the’control.

NOT]

E  For example, the same number of cycles would be declared in requirement 64 as in requirement 27

thermistor used as the sensing element of a control with type 2 action in whichjone cycle of control oper4

occy
J.7

Ada

Adad

rs with each cycle of thermistor operation, or vice versa.
Information

ition to Table 1:

to requirement 64 a reference to J.4.3.5.101.

for a
tion
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Annex AA
(informative)

Maximum manufacturing deviation and drift b

NOTE In Canada and the USA, Annex AA is normative.
Maximum allowable Maximum allowable drift
deviation from declared from initial measuréed
operating value value
Temperature . .
Type of control range % of fieclared K % of fieclared K
operating value operating 'value
°C
Stofage water heater thermostat <77°¢ - 3 -
>77 - 4 -
Stofage water heater thermal Any - 3 5
cutqout
Thelrmal cut-outs for duct <150 - 8 5 -
heaters, warm air furnaces and
boilers >150 5 - 5 i
Thermal cut-outs for electric Any - 8 +24d 3
basp-board heaters
<150 - 6 6
Appliance thermal cut-outs other _ |
than the above °© 150 < 1< 204 4 5
>204 5 - 5 -

For 5 %: 0,9 K
For 4 %: 0,7 K
For 2 %: 0,4 K

At the-maximum set point.

Where both the per cent and K variations are indicated, the greater value may be used.

When the per cent of the declared operating value is used, the following values are to be added to
maximum deviation or drift calculated using the table.

For appliance thermal_cut-outs, the downward drift may be 20 % of the declared operating value plus
The acceptability of this.drift must be determined in the application, taking into account such conditions
he possibility of usertampering, overlapping performance with a thermostat and other similar conditions
Mmight result in a fire/shock or casualty hazard.

The downward drift is not limited for thermal cut-outs for electric baseboard heaters.

Controls for household use have a manufacturer setting <60 °C. Deviation and drift are checked at 60 °C

the

K.
as
that

or
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Annex BB
(informative)

Time factor

BB.0 lntroduction General

The

time factor shall be determined by one of the following methods:

— sudden temperature change (Clause BB.2);

NOT]

In ¢
con

BB
be ¢

BB.
the

med
spe

BB.
the

BB.

0,2
1,0
BB.
The
tem
is 6
Figu

In g
metf

BB.

inear rise of temperature (Clause BB.3).

E  Normally, the time factor can be described by an exponential function of first order.

he case of exponential functions of higher order, the dead time has to(’be taken
sideration.

1 The characteristics and switching points for the determination of thie time factor T
hecked in a steady state.

two-bath or gradient method) for gaseous or liquid activating media. Should the
ium not correspond to the working medium, the respective conversion factors shal
Cified.

1.2 The time factor shall be measured with_or'without sheath or bulb well as declare
manufacturer.

1.3 The velocity of the test medium shall be:

m/s to 0,3 m/s for fluids;
m/s to 1,5 m/s for air.

2 Two-bath method

perature has been.eached. The time at which a value of the output signal is reached w
qual to 63,2 %_0©f)the sudden temperature rise is determined as time factor T
re BB.1).

ase of thermostats of the continuous type, the time factor shall be determined by
hod alone:

3\ Gradient method

015

into

hall

1.1 The time factor is determined by means of an appropriate test device (for exampple,

test
be

i by

temperature sensor. is” subjected to a sudden temperature rise after a steady-state

hich
see

this

The temperature sensor is subjected to a bath temperature which rises at constant gradient.
Time factor T is determined as a time delay at which the sensor temperature runs
approximately parallel to the temperature of the bath. This occurs when a period of +5 T has
elapsed since the beginning of the rise in temperature. The time factor of the measuring
device shall be taken into account here (see Figure BB.2).
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< }
g
5 |
©
3 Igath
gl ~
(0]
|_
0,632
Time t
IEC
Comlponents
Ygaid Test-bath temperature
a Sample output signal
T Time factor

Figure BB.1 — Determination of time factor in the case of
a sudden temperature,change
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Time factor of

measuring device -~

IBath

NS

- T 8 mes
e

<

Components

gt Test-bath temperature

Ges Bath temperature measured
X, Sample output signal

Sap Switch-off temperature

Calcplation of switch-off temperature 9,, under test conditions when T and A are known.

where A is the test-bath temperature*gradient.

95 Set limit value

tap Time of switch-off

t, Time when 9 . = 95
T th, — 1, (time factor)

GV =TxA+ 9,

Figure\BB.2 — Determination of time factor in the case of
a linear rise of test-bath temperature

Table BB:1 — Method to determine and verify time factor values (see 11.101)

Time|t

Mode of working

Time factor T with working
fluid at the sensing device

s
Water Air QOil

Boiler thermostat and boiler temperature limiters | Continuous 130 120 -

Boiler thermostat, boiler temperature limiters Two-point behaviour 45 120 60

and boiler thermal cut-outs

Flue gas temperature limiters Two-point behaviour - 45 -

1) When a period of approximately 5 T has elapsed since the beginning of the rise in temperature.
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Annex CC

(informative)

Number of cycles

CC.1 Number of cycles for independently mounted and in-line cord controls
Temperature sensing controls Automatic action Manual action
Thermostats 6 000 600
Ropmrthermostats 00000 600
Self-resetting thermal cut-outs 1000
Non-self-resetting thermal cut-outs 300
OtHer manual actions 300
CCJ2 Minimum number of cycles for independently mounted and
in-line cord controls (Canada and the USA)
Automatic action Manual action Slow make and slow break *
Tpmperature sensing
controls With | Without | With | Without \ Max. Mak.
First cycles Last cycles
current | current | current | current - IE
per min per min
Self-resetting thermal 100 000 75 000 6 25000 1
cutiouts
Nor-se|f-resetting thermal 1 000* 5 000 1 000** 5 000 1 000 1 b 5000 c
cutiouts
Self-resetting 6 000 6 000 1° - -
temperature limiters 30 000 ¢ 24 000 ¢ 64 6 000 ¢ 1
Norl-self-resetting 6 000~ 6 000** 6 000 1° - -
temperature limiters 6 000 6 000 10 _ B
Thdrmostats 30000 ¢ 24 000 ¢ 6 ¢ 6 000 ¢ 1
Othkr manual action 6 000 1000 6 5000 1
Rogm thermostats for 30 000 6 - -
oth¢r than SELV
*  Break only.
** Make only.

a

d

Magnetic,\manual and motor-operated switches or the like, and switches that snap with lost motion and do|not
Creep,.may be tested at the rate of six cycles per minute.

Fofall"controls, the test is to be conducted with (50 + 20) % “ON” time. A temperature operated control is to
be'so tested, using a slow rate of change.

When no current is used, the switch may be operated at any convenient speed.

For air-conditioning and refrigeration applications.
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Annex DD
(normative)

Controls for use in agricultural confinement buildings

1 Object

015

The object of Annex DD is to provide a standard test method for determining the ability of a
temperature sensing control to withstand specified severities of chemical compounds

associated with use in agricultural confinement building environments. The requirement

this
sanj

of this annex.

Cor
inte
cor

DD.

DD.
agr

farnmp structure characterised by being heated and/or coeled by artificial means, wk

acc
not

prio
DD.

Tes
the

DD

Sevgrities are specified in Clause DD.7.

DD.

Annlex DD does not~ prescribe any requirement for pre-conditioning. However, cont

pro
duri
the

con

DD

J4 Severities

annex are intended to be in addition to the requirements of this standard. Twelvé
ples, unless the test of DD.7.8.2 is required, in which case thirteen, are used for_thet

trols declared and intended for use in agricultural confinement buildings are
hded for use in potentially explosive atmospheres within the scopehof” IEC—techs
mittee-34 60079 series.

2 Terms and definitions

2.1
cultural confinement building

imulation of animal food and waste may result in cohcentrations of corrosive compoud
normally found in freely ventilated farm buildings~(€.g. barns) and periodically disinfe
I to subsequent similar use

3 Test apparatus

t chambers and sample shelves are of materials known to withstand the corrosive effect
fest medium so as not to introduce additional by-products of corrosion.

5 Pre-conditioning

ided with openings for the entrance of wiring, fittings and/or cords of the type inten
hg installation shall be provided and used during testing. The resultant opening for wire
cut end(of ‘cords, if any, shall be sealed to prevent entrance of the test medium into
rol. Other openings, if any, are not modified.

s of
new
psts

not
Heal

ere
nds
cted

rols
ded
5 or
the

Annex DD does not prescribe any requirement for initial measurements.

DD.

DD.

7 Testing

7.1 General

For the following tests, if any of the samples exposed for 10 days do not meet the requirements
of DD.9.2, the 30 day test may be discontinued to conserve time and test chamber utilization.
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DD.7.2 Moist carbon dioxide — sulfur dioxide — air mixture

Two samples are placed in the test chamber, one exposed for 10 days and the other for
30 days. An amount of carbon dioxide equivalent to 1 % of the volume of the test chamber and
an equal amount of sulfur dioxide is to be introduced into the test chamber each working day.
Prior to the introduction of gas each day, the gas-air mixture from the previous day is purged.
The test is run continuously, with the introduction of gas accomplished at least 8 times during

the

10 day exposure and 22 times during the 30 day exposure.

A quantity of 10 ml of water per 0,003 m3 of chamber volume is maintained at the bottom of the

cha

mber for humidity.

The|temperature of the test chamber is maintained at (35 + 2) °C.

DD.

7.3 Moist hydrogen sulfide — air mixture

Twqg samples are placed in the test chamber, one exposed for 10 daystand the other

30 ¢

to ble introduced into the test chamber each working day. Prior to the.introduction of gas &

day

the gas-air mixture from the previous day is purged. The test is'run continuously, with

intrgduction of gas accomplished at least 8 times during the 10-day exposure and 22 ti

duri

hg the 30 day exposure.

A qliantity of 10 ml of water per 0,003 m3 of chamber volurhe'is maintained at the bottom of]

cha

mber for humidity.

The|temperature of the test chamber is maintained at (25 + 5) °C.

DD.

7.4 Moist ammonia — air mixture

Twqg samples are placed in the test chamber, one exposed for 10 days and the other
30 days. An ammonium hydroxide-watep solution is placed in the bottom of the chamber.
soldtion is of a concentration which~produces a 1 % by volume ammonia vapour above
soldtion, the remaining vapour being composed of air and water. The solution is not replace

repl

enished during the test.

Theltemperature of the test chamber is maintained at (35 + 2) °C.

DD.

7.5 Urea — water'vapour

Twg samplesiare placed in the test chamber, one exposed for 10 days and the other
30 days. A 'saturated urea-water solution (excess crystals in 10 ml of water per 0,003 m

cha
repl

enished during the test.

for

ays. An amount of hydrogen sulfide equivalent to 1 % of the volume 6f the test chambegr is

ach
the
nes

the

for
The
the
d or

for
B of

mber-volume) is placed in the bottom of the chamber. The solution is not replaced or

The temperature of the test chamber is maintained at (35 + 2) °C.

DD.

7.6 Warm humid air

Two samples are placed in the test chamber, one exposed for 10 days and the other for
30 days. The humidity of the test chamber is maintained at (98 £ 2) % relative humidity.

The temperature of the test chamber is maintained at (60 £ 1) °C.
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DD.7.7 Disinfectant — germicide — water mixture exposure

One sample is exposed to 1 300 cycles of intermittent spraying and drying of disinfectant-
germicide-water mixture. The spray-dry cycle consists of 10 min spray followed by 50 min of no

spray.
The temperature of the test chamber is maintained at (35 + 2) °C.

NOTE The dairy disinfectant-germicide is mixed at a concentration of 7,8 ml disinfectant-germicide per litre of
water. The disinfectant-germicide is composed of 15 % dimethyl ammonium chloride compounds and 85 % inert
ingredients.

DD.[7.8 Dust exposure
DD.[7.8.1 Dust penetration

Ong sample shall be exposed to the dust test in IEC 60529 for first characteristic numeral 5.
Enclosures may be deemed either category 1 or category 2.

DD.[7.8.2 Dust heating, abnormal
For|controls incorporating heat-producing devices (e.g. transformgery/relay, electronic switching
dev|ce), one sample is mounted and electrically connected as, intended in a test champer.
Wheat and corn dust passed through a 0,075 mm mesh width., screen is blown into the top of

the chamber and allowed to fall vertically onto the sample Gntil the blanket on top of the sample
stahjilizes. The blower is deenergized.

The| test chamber temperature is then raised to Ty, or 40 °C, whichever is greater, and|the
sample energized at V, and /. until chamber temperature stabilizes.

DD.8 Recovery

Samples tested in accordance with D%7.2 through DD.7.8.1, inclusive, are rinsed with water
and|allowed to dry at room temperature.

DD.9 Evaluation
DD.9.1 General

Gagkets and other (materials intended to seal the enclosure shall not have deteriorated
excessively.

Ext¢rnal adjusiments and other mechanisms, if any, shall remain operable. Compliancg is
chefked by.actuation and inspection.

Samples of the control shall complete each of the six corrosive exposure tests without undue
corrosion which may affect integrity of the enclosure so as to impair its function within the
meaning of this standard. Compliance is checked by inspection.

DD.9.2 For the tests of DD.7.2 through DD.7.7, each sample shall meet the requirements of
Clause 8, 17.5 and Clause 20 after the overvoltage test of 17.1.3.1 conducted at room
temperature.

NOTE In Canada and the USA, the overvoltage test is replaced by an overload test.

DD.9.3 For the test of DD.7.8.1, dust shall not have entered the enclosure.

Compliance is checked by inspection.
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DD.9.4 For the test of DD.7.8.2, the temperatures specified in Clause 14 shall not be
exceeded by more than 15 K.



https://iecnorm.com/api/?name=1a7bb73dd2056fa2593e3bb53e9ca7d6

—48 — IEC 60730-2-9:2015 RLV © IEC 2015

Annex EE
(informative)

Guide to the application of temperature sensing controls
within the scope of IEC 60730-2-9

EE.1 General

EE.1.1 Annex EE applies to automatic temperature sensing controls for use in, on or in
association with eauiome o household and. simi o . ) .
heating, air-conditioning and similar applications.

allfaYa ben a housenolg ng MHS LSS aliiTalTaYa 316 - aVa for

rols by the user based on the particular application. It is also intended. for technical
conmmittees to give guidance on the use of the various classifications of IEC 60730-2-9.

EE.1.2 Overview

All temperature sensing controls tested in accordance with IEC\60730-2-9 are testej to
detgrmine inherent constructional safety and safe operation. Safety’is checked in the areas of
protﬁction against electric shock, heating, electric strength, provision for earthing, mechanical
strepgth, endurance and abnormal use, etc. as appropriate.

Als@ included are requirements for electronic controls,including those incorporating complex
eleg¢tronics and software.

Controls classified as type 2 are also checked\fo provide a degree of confidence in terrr;fs of
theif operating temperature. Tests are made to determine that the spread of operating
temperature in the new condition is within. the manufacturer’s declared value, and als¢ to
detgrmine that drift of operating temperature is within the manufacturer’s declared value after
the ppecified endurance test.

EE.R Selection of temperature sensing controls within the scope of IEC 60730-2-9

Suitable controls for a specific application are selected based on the classifications |and
decl|arations recorded in_the relevant test report under Clauses 6 and 7 of the standard. Such
clagsifications and ,declarations applicable to all automatic controls are contained in
IEC|60730-1. Amendments and additions to Part 1 are given in the relevant Part 2, that is
IEC|60730-2-9 for temperature sensing controls.

The| IEC 60730 series of standards should be regarded as a catalogue of characteristics from
whi¢h thesmanufacturer will have specified a set, applicable to his particular control, and|the
typgs of‘application for which he believes it suitable.

It is therefore the responsibility of the user of the control, be it an OEM (Original Equipment
Manufacturer) or installer, to select the control which is suitable for their intended application.
Also, equipment product standards should specify minimum requirements for control
applications. It is not sufficient to specify simply that a control shall comply with IEC 60730, or
IEC 60730-2-9, but rather particular declarations of relevant types and characteristics should
be selected.

EE.3 Classifications common to temperature sensing controls
EE.3.1 Nature of supply

Indicates the type of supply voltage for which the control is suitable, a.c. only, d.c. only or a.c.
and d.c. There is also the provision for specific types of supply or multiple supplies.
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3.2 Type of load
cates the type of load, that is,

resistive only;

resistive or inductive or a combination of both, for which the inductive element covers loads
with a power factor not less than 0,6;

specific load;
current less than 20 mA;

onacific matar oA
ppPeormcTroto—Toat

bilot load.

s5tive load. Such circuits may also be used for other reactive loads provided that
tive current does not exceed 5 % of the rated resistive current, and that the load is

greater than 10 VA.

An ¢

a heating element and a motor.

Cirg

that|
spe

Exa

indd

cific load.

Imples of specific loads are circuits for tungsten*filament or fluorescent lamp loads, hi

be gperated off load.

Exa

EE.

B.3 Types of temperature sensing controls according to their purpose

A tedmperature sensing control’'may be classified for more than one purpose.

Thermostat — Cycling.temperature sensing control, which is intended to keep a temper

and

afure
between two particular'values under normal operating conditions of the controlled equipntent

which may have provision for setting by the user. A thermostat is therefore

clagsified as anwgperational control.

Temperature’limiter — Temperature sensing control which is intended to keep a tempera

beld
equ

trols for resistive circuits may be used for an inductive load, provided that the pewer factor
bt less than 0,8, and the inductive load does not exceed 60 % of the current, rating for| the

the
not

bxample of a resistive plus inductive load is a circuit in a fan-heater which incorporates oth

uits intended for inductive loads only may either be classified under EE.3.2 by declaring
the resistive load is equal to the inductive load, orqmay be classified as for a declared

phly

ctive loads with a power factor of less than.0}6, capacitive loads, and contacts intendef to

Imples of circuits of less than 20 mA.are circuits for neon indicators and other signal lamfps.

hlso

fure

w ,ar jabove one particular value during normal operating conditions of the contrdlled
pment and which may have provision for setting by the user. A temperature limitgr is

the

foreatsoclassifiedasamoperatiomatcomntrot:

A temperature limiter may be of the automatic or of the manual reset type. It does not make

the

reverse operation during the normal duty cycle of the appliance.

Thermal cut-out — Temperature sensing control intended to keep a temperature below or
above one particular value during abnormal operating conditions of the controlled equipment
and which has no provision for setting by the user. A thermal cut-out is therefore also
classified as a protective control.

A thermal cut out may be of the automatic or manual reset type.

Normally, a thermal cut out will provide a type 2 action.
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Bimetallic single operation device (SOD) — Control having a bimetallic temperature sensing
element, which is intended to operate only once, and then requires complete replacement. A
single operation device (SOD) is therefore also classified as a protective control.

A bimetallic single operation device (SOD) does not reset above a declared temperature.

A-nen-metallic non-bimetallic single operation device (SOD) denotes a control having a non-
bimetallic sensing device, the operation of which cannot be separated from other functions of
the control, and which operates only once and then requires complete replacement. Such a
device is classified as a protective control.

If SlIACh parts can be tested separately, then they are identified as thermal links, which. are| not
withiin the scope of IEC 60730-2-9 and are covered by IEC 60691.

EE.B.4 Features of automatic action
EE.B.4.1 Controls are classified either as type 1 or type 2

A type 1 control is tested fully to determine inherent safety, but is"’not tested to determine
operating temperature consistency, either in the new condition, or after the specified endurgnce
testl Type 1 controls are therefore intended to be used in applications where the contrglled
temperature is not critical, in terms of performance or safety of the controlled equipment.

A type 2 control is tested for inherent safety and for, cOnsistency of operating temperature,
both in new condition, to check that the operating temperature is within the manufactuners’
declared manufacturing tolerance (manufacturing)'deviation), and also for the chang
opefating temperature after the specified endurange (drift).

D
5.

It ghould be noted that both manufacturing deviation and drift are declared by |the
manufacturer of the control. A user of thevcontrol should therefore ensure that a contrgl is
chogen which is suitable and meets the requirements of the application, allowing for|the
dec|ared manufacturing deviation and drift.

Typle 1 actions and type 2 actions are further classified according to one or more of|the
follqwing constructional or operational features as outlined in EE.3.4.2 and EE.3.4.3.

Thegse further classifications are only applicable if the relevant declarations have been mjade
and|any appropriate tests completed.

An |action providing more than one feature may be classified by a combination of |the
appfopriate fetters, for example, type 1.C.L. or type 2.A.E.

A manual action is not classified according to EE.3.4.1.

EE.3.4.2 Constructional features

The following constructional features can be declared. The incorporation of these features into
the design of a control will depend on the intended final use of the control, its application
within an equipment, or the type of equipment in which it is incorporated.

— A trip-free mechanism which cannot even momentarily be reclosed against the fault
(type 1.D or 2.D, see 6.4.3.4).

This type of mechanism may be required by some equipment standards, where even a very
short reclosure of the contacts while the equipment is in a fault condition could result in an
escalation of the fault condition. An example is where such reclosure could result in the
operation of a safety valve allowing steam to escape.
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EE.

The
des

A trip-free mechanism in which the contacts cannot be prevented from opening or

maintained closed against a continuation of the fault (type 1.E or 2.E, see 6.4.3.5).

An example is a current-sensing control which has to be reclosed or can be reclosed

momentarily to detect that the excess current fault still exists. A mechanism of this

type

would be acceptable in applications where a very short reclosure would not seriously affect

the fault conditions in the controlled equipment, for example an electric room heater.
An action which can only be reset by the use of a tool (type 1.F or 2.F, see 6.4.3.6).

This type of action is necessary when, for example, servicing by a skilled perso
necessary after a particular type of fault.

n is

An action which is not intended to be reset under electrically loaded conditions (type 1.
P.G, see 6.4.3.7).

pquipment needs to be restarted from an ‘off’ state.

A\ trip-free mechanism in which the contacts cannot be prevented from opening and w
pbeen restored if the reset means is held in the "reset" position (type 1.H or 2.H,
5.4.3.8).

A\ trip-free mechanism in which the contacts cannot be prevented from opening and
control is not permitted to function as an automatic reset device if the reset means is
n the "reset" or "on" position (type 1.J or 2.J, see 6.4.3.9),

B.4.3 Operational features

-or sensing actions, no increase in the.opérating value as the result of a breakage in
sensing element, or in parts connecting the sensing element to the switch h
type 1.K or 2.K, see 6.4.3.10).

breakage of a temperature sensing element, for example in a pressurised water heater,

An action so designed thatvin the case of failure of the electrical supply, it performs
ntended function independently of any external auxiliary energy source or electrical su
type 1.L or 2.L, see6:4.3.11).

An action which gperates after a declared ageing period (type 1.M or 2.M, see 6.4.3.12).

his type of action may be required for a protective control which spends the majorit
ts life at a~normal working temperature, and is then required to operate without fail, W
an equipment fault condition is sensed, e.g. self-cleaning ovens.

-

b or

[his type of action might be used to allow a lower contact specification, or wherg an

hich

may automatically be reset to the "closed" position after normal operation conditions Have

see

the
neld

following operational features can be declared. Fhe'incorporation of these features into| the
gn of a control will depend on the intended final use of the control, its application within an
equjpment, or the type of equipment in which it issincorporated.

the
lead

lhis type of design can be used_ fo'prevent excessive temperature/pressure conditions after

its
pply

y of
hen
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EE.3.5 Control pollution situation

The control is classified according to the degree of protection provided by its enclosure
against harmful ingress of water and solid objects (dust). These classifications are in
accordance with IEC 60529 and are known as IP ratings. A control rated as IPO0 has no
enclosure and therefore relies on the protection afforded by the equipment in which it is
installed for protection against the ingress of water and dust.

A control intended for use in a particular environment may be used for a different environment
if the appropriate provisions, if any, are made in the equipment.

EE.B.6 Method of connection

Control with at least one terminal intended for the connection of fixed wiring.

NOTE In Canada and the USA, flying leads are allowed.

Control with at least one terminal intended for the connection of a flexible,cord.
Fixed wiring and flexible cords are defined as external conductors.

A control may be classified for both the above types of terminal:

Control without any terminals intended for the connection‘of an external conductor.
Thig type of control is intended for the connection of only integrated or internal conductorg.

Exttrnal conductor is a conductor, a part of’which is external to an in-line cord control} an
independently mounted control or to an eguipment in or on which a control is mounted.

Intﬂrnal conductor is a conductor which is neither an external conductor, nor an integrated
conductor. This includes conductars external to a control but within an equipment.

Integrated conductor is a-¢conductor inside a control, or is used to permanently interconpect
terminals or terminations of‘a control.

EE.B.7 Ambient temperature limits of the switch head

The| switch head“is defined as all parts of the control other than the temperature senging
element. If by construction it is impossible to distinguish between the switch head and|the
tem:Eerature sensing element, then the whole control is considered to be the senging
element.

If no declaration of ambient temperature is made, the ambient temperatures are assumed to be
between the minimum value (T,,;,) of 0 °C, and a maximum value (T,,,) of 55 °C. Other values
may be declared, but no less than a maximum value (T,;,5,) of 30 °C or a minimum value (T;,)
of 0 °C.

Preferred values of T, are 30 °C, 55 °C, 70 °C, 85 °C, 105 °C, 125 °C, 150 °C. Preferred

values of T,;, are 0 °C, -10 °C, -20 °C, -30 °C, and —40 °C.

Values differing from these preferred values are allowed.


https://iecnorm.com/api/?name=1a7bb73dd2056fa2593e3bb53e9ca7d6

IEC

60730-2-9:2015 RLV © IEC 2015 - 53 -

EE.3.8 Protection against electric shock

This classification covers the method of providing protection against electric shock, that is the
combination of earthing, and/or insulation or extra low voltage, used to provide the necessary

prot

ection.

There are five types of protection, known as class 0, class 0l, class I, class Il and class Ill. The
definitions for these classes are detailed in 2.7.2 to 2.7.6 of IEC 60730-1.

This classification differs for the following various types of control.

An
itis

An
clas

An
clas

EE.
Con

integrated.

ncorporated control is classified for use in an equipment of class 0l, class 0, clas
s Il or class Ill.

n-line cord control, a freestanding control, or an independently’mounted contrg
sified as class 0l, class O, class I, class Il or class IIl.

B.9 Circuit disconnection or interruption
tact separation is classified according to one of the following types:

ull-disconnection;
micro-disconnection;

micro-interruption;

So
full-

Diff

ll-pole disconnection;

lectronic disconnection, see Clause H.28.

ntegrated control is not classified but takes the classification of the equipment with~which

s |,

is

e equipment standards may-\require full-disconnection, others may permit either

disconnection or micro-disconnection; some may only require micro-interruption.

erent actions of a control may provide different circuit disconnections or interruptions.

ntended to be disconnected.

his type of ‘disconnection is intended for situations where electrical isolation is requireg
some equipment standards, a physical contact gap of 3 mm is required for situations wk
he discennected part can be touched during servicing, etc.

Full disconnection™ A contact separation in all supply poles other than earth, which
provide the equivalent of basic insulation between the supply mains and those pparts

. In
ere

Micro-disconnection Provides adequate contact separation in at least one pole so als to

brovide functional security

Micro-disconnection denotes that for non-sensing controls the function controlled by

the

disconnection is secure, and for sensing controls is secure between the limits of

activating quantity declared in Table 1, requirement 36.

This type of disconnection is not intended to provide electrical isolation, and flashover may

occur during transient over voltage conditions.

Where the number of poles on the control is equal to the number of supply poles of
equipment to which it is connected, full-disconnection provides all-pole disconnection.

the

Micro-interruption Interruption of a circuit by contact separation, by a cycling action or a
non-cycling action, and which does not provide full-disconnection or micro-disconnection.

This type of interruption would normally be applicable, for example, to a thermostat without

a marked OFF position.
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All-pole disconnection For single-phase a.c. appliances and for d.c. appliances,
disconnection of both supply conductors by a single switching action or, for appliances to
be connected to more than two supply conductors, disconnection of all supply conductors,

except the earthed (grounded) conductor, by a single switching action.
The protective earthing conductor is not considered to be a supply conductor.

All pole disconnection may provide either full-disconnection or micro-disconnection.

Electronic_disconnection A non-cycling disconnection by an electronic device of a
circuit for functional disconnection and which provides a disconnection other than by means

of an air gap by satisfying certain electrical requirements in at least one pole.

suitable for some types of application, where conduction of one half cycle of the su
vaveform while in the “OFF” condition could result in a hazard.

B.10 Number of cycles of actuation (M) of each manual action
erred values are:

100 000 cycles;
B0 000 cycles;
10 000 cycles;
5 000 cycles;

B 000 cycles 2);
B0O cycles 3);
B0 cycles 3).

B.11 Number of automatic cycles (A) of eéach automatic action
erred values are:

BO0 000 cycles;
P00 000 cycles;
100 000 cycles;
BO 000 cycles;

PO 000 cycles;

10 000 cycles;

b 000 cycles;

B 000 cycles3);

1 000-<cycles 3) 4);
B00 ¢ycles ) 5);

3\

Tectronic disconnection 1S similar 10 micro-disconnection In application, but may Raot be

Dply

30 cycles o/

2) Applicable only to actions of controls for specific equipment and applications such as voltage-tap controls,
summer/winter controls for water heaters and where permitted by the appropriate equipment standard.

For controls with more than one manual action, a different value may be declared for each. If a control has
more than one intended "OFF" position, then a cycle of actuation shall be regarded as a movement from one

OFF" position to the next "OFF" position.

3) Not applicable to thermostats or to other fast cycling actions.

4) Applicable only to manual reset.

5) Applicable only to actions which require the replacement of a part after each operation.

6) Can only be reset during manufacturer servicing.
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1 cycle ).

For controls having more than one automatic action, a different value may be declared for

eac

h.

EE.3.12 Temperature limits of the mounting surface of the control

Controls may be classified as:

temperature classified in 6.7;

An ¢xample of such a control is one mounted on a compressor unit in a refrigerator;y where
mounting surface may be 150 °C, although the sensing element is at a temperature of —10)

and

EE.

Va

EE.

Elegtrical stress across the insulated parts is classified according to the following:

Lon
con

disgonnected from the-supply by the removal of a plug or by the operation of a co

pro

At t

EE.

Construction is classified according to the following types:

des for PTI are:

control suitable for mounting on a surface which is not more than 20 K above the ambient

control suitable for mounting on a surface which is more than 20 K above the amb
emperature classified in 6.7.

the ambient temperature is only 30 °C.

B.13 Value of proof tracking index (PTI) for the insulation material used

material of material group b with a PTI of 100 and up tout/excluding 175;
material of material group llla with a PTI of 175 and up %o but excluding 400;
material of material group Il with a PTI of 400 and up’to but excluding 600;

material of material group | with a PTI of 600 and over.

B.14 Period of electrical stress across.insulating parts supporting live parts
between live parts and earthed metal

short period;

ong period.

j periods of electrical stress are considered to exist if the control is used in equipmen
inuous use; and also for the supply side of a control in any other equipment unlikely t

iding full disconnection.
e presenttime, this classification is not used and no tests are specified.

.15 Construction

ient

the
OC,

and

for
be
trol

integrated control,

incorporated control;

in-line cord control;

free-standing control;
independently mounted control for:
e surface mounting;

e flush mounting;

e panel mounting.
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EE.3.16 Ageing requirements of the equipment in which the control is intended to be
used

Preferred values are:

— 60000 h;
30 000 h;
10 000 h;
— 3000 h;

faYa T 2
“AvAv NN

- [5h.

Controls which operate during the heating or endurance tests of the equipment _standard|are
not lassified according to EE.3.16.

EE.#4 Specific types of temperature sensing control

A dgtailed guide to the application of the various types of temperature’ sensing controls is
givgn below.

EE.E.1 Thermostats
EE.#.1.1 Function
As gefined, a thermostat is intended to operate automatically to keep the temperature of|the

conjrolled medium, air, water, oil, solid material™or surface, between an upper and Igqwer
temperature, the difference being called the differential.

The|type of controlled output is shown graphically in Figure EE.1.

/—i

SN NN

\—1

Temperature

Time
IEC
Key
A upper temperature
B lower temperature

C differential

Figure EE.1 — Thermostat
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A thermostat can either be fixed setting or can have an actuating member for setting of the
controlled temperature by the end user. For thermostats intended for integration or
incorporation into equipment, means may also be provided for initial setting by the-OEM-or
equipment manufacturer or setting by the installer.

A thermostat is intended to operate during the normal operation of equipment, and the
number of operations specified in 6.10 and 6.11 should be selected to cover the expected
number of operations during the estimated life of the equipment. This is primarily to determine
its safe operation during the life of the equipment, and for type 2 controls, to provide
confidence that the operating temperature will be maintained within specified limits.

Thel| failure of a thermostat to operate due to, for example, welded contacts, is normally
profected against in equipment by provision of a thermal cut out, or a single operation-devjce.

EE.#.1.2 Examples of operation
Refer to Table EE.1.

EE.E.Z Temperature limiter
EE.#.2.1 Function
As defined, a temperature limiter is intended to operatet6 keep the temperature of|the

controlled medium, air, water, oil, solid material orsurface, above or below the |set
temperature.

Theltype of controlled output is shown graphicallysin‘Figures EE.2 and EE.3.

Temperature
[>]

Time
IEC

Key
A upper temperature
B lower temperature

C differential (usually much larger than a thermostat)

Figure EE.2 — Self-resetting temperature limiter
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Key

A st temperature

B rgset temperature

A temperature limiter can either be fixed setting.or can have an actuating member
sett|ng of the temperature by the end user. For temperature limiters intended for integrg
or iTcorporation into equipment, means may alsoybe provided for initial setting by the-OE}

eq

A tgmperature limiter is intended to opetate during the normal operation of an equipment

the

number of operations during the estimated life of the equipment. This is primarily to detern

its

confidence that the operating:temperature will be maintained within specified limits.

Thel| failure of a temperature limiter to operate due to, for example, welded contacts
noZInaIIy protected against in an equipment by provision of a thermal cut out, or single
operation device.

The|
differing only.in the manner in which it has been tested, although frequently it will have a la
differentialbetween the upper and lower operating temperature.

EE.

requires manual reset
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Temperature

('

Figure EE.3 — Non-self-resetting temperature limiter

ipment manufacturer or setting by the installer.

number of operations specified inn6.10 and 6.11 should be selected to cover the expe

safe operation during the (life of the equipment, and for type 2 controls, to pro

for
tion
1 or

and
cted
hine
vide

, is

construction of an automatic reset temperature limiter can be identical to a thermosgtat,

fger

4.2.2—Exampies of operation

Refer to Table EE.1.

EE

EE

.4.3 Thermal cut-out

.4.3.1 Function

As defined, a thermal cut-out is intended to keep the temperature of the controlled medium,
air, water, oil, solid material or surface, above or below the set temperature, during abnormal
operation of an equipment.

The type of controlled output is shown graphically in Figures EE.4 and EE.5.
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Temperature

A
[o]

Time
Normal operation Abnormal operation

IEC
Key
hazard temperature

haximum temperature during normal use

fault condition

o o0 o >
=

thermal cut-out temperature

Figure EE.4 — Self-resetting thermal cut-out

PN

Temperature

(/1]

[©] [o]

3

Time

Normal operation Abnormal operation
™ L

| IEC

Key

hazard temperature

maximum temperature during normal use
requires manual reset

fault condition

moow >

thermal cut-out temperature

Figure EE.5 — Manual reset thermal cut-out

A thermal cut-out can be either automatic or manual reset, and does not incorporate an
actuating member for setting of the controlled temperature by the end user. For thermal cut
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outs intended for integration or incorporation into an equipment, means may also be provided
for initial setting by the-OEM-or equipment manufacturer or setting by the installer.

A thermal cut-out is intended to operate only during abnormal operation of an equipment, and
the number of operations specified in 6.10 and 6.11 is dependent on the type and usage
pattern of the equipment. Equipment standards normally specify the number of operations
required for protective controls, such as thermal cut-outs.

Thermal cut-outs will normally be classified as type 2 controls, but this is dependent on
customer requirements, and/or the requirements specified in the relevant equipment standard.

Thel number of operations specified is therefore normally to determine its safe operation
durihg the life of the equipment, and to provide confidence that the operating temperature| will
be maintained within specified limits.

The| operation of a thermal cut out is usually the final protective control against a hazarfd or
fault condition within equipment.

The| construction of thermal cut-outs can be identical to thermostats or temperature
limiters, differing only in the manner in which they have been tested.

EE.#4.3.2 Examples of operation

Refer to Table EE.1.

EE.E.4 Single operation device
EE.#4.4.1 Application

As defined, a single operation device\(SOD) is intended to keep the temperature of|the
confrolled medium, air, water, oil, solid>material or surface, below the set temperature, during
abnprmal operation of equipment.

The| type of controlled output is-shown graphically in Figure EE.6.
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Key

m o O W >»

is i
co

Bimjetallic types do however exists\which can be reset with specialist equipment.

EE

Refgr to Table EE.1.

Sin
the

Such a system is shown graphically in Figure EE.7.

hazard temperature

maximum temperature during normal use
requires replacement of the control or part
fault condition

single operation device (SOD) cut out temperature

A single operation device (SOD) has no means of temperature setting after manufacture [and

.#1.4.2 Examples of operation

Temperature
i
[>]

£

Normal operation Abnormal operation Time

IEC

Figure EE.6 — Single operation device

tended to be non-resettable, i.e. a thermal fuse, requiring complete replacement of|the
rol or a part of the control.

gle operation devices are sometimes used in a three-stage control system, comprising a
mostat, a.thermal cut out and a single operation device.
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Temperature

v \ﬂl

A

Key

m m O 0O W >

fault condition

EE.#.4.3 Examples of application
Refer to Table EE.1.

final hazard temperature (abnormal condition 2)

terim hazard temperature (abnormal condition 1)

failure of thermal cut-out, or abnormal condition to which the“thermal cut-out is not responsive
maximum temperature during normal use

requires replacement of control or part

Normal operation Abnormal condition 1 Abnormal\cendition 2

Figure EE.7 — Three-stage control system
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUTOMATIC ELECTRICAL CONTROLS -

Part 2-9: Particular requirements for temperature sensing controls

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization~cemprjsing
Il national electrotechnical committees (IEC National Committees). The object of IEC is ‘fo promnote
imternational co-operation on all questions concerning standardization in the electrical and electronic field$. To
this end and in addition to other activities, IEC publishes International Standards, Technical ‘Specificatjons,
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as [|IEC
ublication(s)”). Their preparation is entrusted to technical committees; any IEC Nationaly\Committee intergsted

in the subject dealt with may participate in this preparatory work. International, ~governmental and [non-
overnmental organizations liaising with the IEC also participate in this preparation, lEC collaborates cl¢sely

ith the International Organization for Standardization (ISO) in accordance with.conditions determined by
greement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatjonal
onsensus of opinion on the relevant subjects since each technical committee has representation from all
terested IEC National Committees.

=i )

3) IEC Publications have the form of recommendations for internatignal use and are accepted by IEC Natjonal
Gommittees in that sense. While all reasonable efforts are made 10 ensure that the technical content off IEC
Hublications is accurate, IEC cannot be held responsible fér the way in which they are used or for| any
misinterpretation by any end user.

4) Ip order to promote international uniformity, IEC Nationah Committees undertake to apply IEC Publicalions

|

tfansparently to the maximum extent possible in theirv'national and regional publications. Any diverggence
Hetween any IEC Publication and the corresponding national or regional publication shall be clearly indicatgd in
the latter.

5) IEC itself does not provide any attestation of,conformity. Independent certification bodies provide confofmity
gssessment services and, in some areas, aecess to IEC marks of conformity. IEC is not responsible forl any
services carried out by independent certification bodies.

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

A
7) No liability shall attach to IEC or ‘its._directors, employees, servants or agents including individual expertg and
members of its technical committees and IEC National Committees for any personal injury, property damage or
dther damage of any nature” whatsoever, whether direct or indirect, or for costs (including legal fees)| and
gxpenses arising out of the “publication, use of, or reliance upon, this IEC Publication or any other| IEC
F
A
i

ublications.

8) Attention is drawn to(the” Normative references cited in this publication. Use of the referenced publicatiops is

dispensable for the correct application of this publication.

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

Intefnational Standard IEC 60730-2-9 has been prepared by technical committee TC|72:
Autpmatic’ electrical controls.

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

FDIS Report on voting
72/990/FDIS 72/998/RVD

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

This fourth edition cancels and replaces the third edition published in 2008, and its
Amendment 1:2011. This edition constitutes a technical revision. This edition includes
alignment with the text of 60730-1 fifth edition and the following significant technical changes
with respect to the previous edition:
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a) modification of heating-freezing tests in Clause 12;

b) alignment of the EMC requirements in H.26 to those in other part 2 standards;

c) addition of requirements in Clause H.27 to cover class B and C control functions of
temperature sensing controls;

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

This Part 2-9 is intended to be used in conjunction with IEC 60730-1. It was established on the
basis of the fifth edition (2013) of that publication. Consideration may be given to future
editions of, or amendments to, IEC 60730-1.

Thig Part 2-9 supplements or modifies the corresponding clauses in IEC 60730-1,50,ap to
conyert that publication into the IEC standard: Particular requirements for temperaturé sensi
confrols.

=
Q

Where this Part 2-9 states "addition", "modification", or "replacement®, the releyant
reqliirement, test specification or explanatory matter in part 1 should be adapted accordingly.

Where no change is necessary, this part 2 indicates that the relévant clause or subclquse
applies.

In fhe development of a fully international standard, it hds been necessary to take [into
congideration the differing requirements resulting from pragtical experience in various parts of
the world and to recognize the variation in national electrical systems and wiring rules.

The| “in some countries” notes regarding differing national practices are contained in|the
follqwing subclauses:

4.1.101 17.8.4.101 Annex AA
7.3, Table 1 17.16.101 Clause CC.2
1114.101 17.46.102 DD.9.2
111101 17.16.105 EE.3.6
121101.3 18.102.3

13)2 23.101

In this publication:

1) [The following.print types are used:

- Requirements proper: in roman type;
- Test specifications: in italic type;

- \Notes; in small roman type;

— Words defined in Clause 2: bold.

2) Subclauses, notes, tables and figures which are additional to those in part 1 are numbered
starting from 101, additional annexes are lettered AA, BB, etc.

A list of all parts of the IEC 60730 series, published under the title Automatic electrical controls
can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until the
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to
the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bifimguatversiomof this pubticatiom mmay beissuedat = tater date:
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AUTOMATIC ELECTRICAL CONTROLS -

Part 2-9: Particular requirements for temperature sensing controls

1 Scope and normative references

Thig

1.1

Rep

Thig

on ¢r in association with equipment, including electrical controls for heating, air-conditio

and
ene

NOT

Thig
of a

Thig
that
hos

ctause of Parttisappticabte exceptas fottows:
Scope
lacement:
part of IEC 60730 applies to automatic electrical temperature sensing, controls for us{

similar applications. The equipment may use electricity, gas, ojl{’solid fuel, solar thef
rgy, etc., or a combination thereof.

FE  Throughout this standard, the word "equipment" includes "appliance”\and "control system".

standard is applicable to automatic electrical temperature sensing controls forming
building automation control system within the scope of ISO 16484.

may be used by the public, such as equipment intended to be used in shops, offi
bitals, farms and commercial and industriak,applications.

B in,
ning
mal

part

standard also applies to automatic electricaltemperature sensing controls for equipment

Ces,

Thig standard does not apply to automatic electrical temperature sensing controls intended
exclusively for industrial process applications, unless explicitly mentioned in the releyant
equjpment standard.

1.1

Redlacement:

Thig standard applies to the inherent safety, to the operating values, operating times, |and
operating sequences where such are associated with equipment safety, and to the testing of

autq
equ

NOT]

pment:

cut-

uts

matic electrical temperature sensing control devices used in, or in association with,

E. “\Examples of such controls include boiler thermostats, fan controls, temperature limiters and thermal

This standard is also applicable to the functional safety of low complexity safety-related

tem

1.1

perature sensing controls and systems.

.2

Addition:

This standard also applies to the electrical safety of temperature sensing controls with non-
electrical outputs such as refrigerant flow and gas controls.
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1.1.3 Not applicable.

1.1.4

Replacement:

This standard applies to manual controls when such are electrically and/or mechanically
integral with automatic temperature sensing controls.

NOTE Requirements for manual switches not forming part of an automatic control are contained in IEC 61058-1.

115

Rep

Thig
volt

1.1

Rep

Thig
tem
molu

i

lacement:

standard applies to a.c. or d.c. powered temperature sensing controls’)with a rated

hge not exceeding 690 V a.c. or 600 V d.c.

lacement:

standard does not take into account the response valte of an automatic action

perature sensing control, if such a response valueiis dependent upon the metho

nting it in the equipment. Where a response value is of significant purpose for

bf a
d of
the

profection of the user, or surroundings, the valué“defined in the appropriate equipnment

stanidard or as determined by the manufacturer shall’apply.

11

Redlacement:

Thig standard applies also to temperature sensing controls incorporating electronic deviges,
reqliirements for which are contained in Annex H and to temperature sensing controls uging
NTC thermistors or PTC thermistors, requirements for which are contained in Annex J.
Additional subclause:

1.1.101 This standard applies to single operation devices as defined in this standard.

1.1 Normative references

Addjition:
|EC-69246=1-2043—FEfectricat-insutating—materiats—=—Fhermat—endurance—propertres——Fart 1:

IEC

2
Ageing procedures and evaluation of test results

60691, Thermal links — Requirements and application guide

IEC 60730-2-4, Automatic electrical controls for household and similar use — Part 2-4:
Particular requirements for thermal motor protectors for motor-compressors of hermetic and
semi-hermetic type

2 Terms and definitions

This clause of Part 1 is applicable except as follows:


https://iecnorm.com/api/?name=1a7bb73dd2056fa2593e3bb53e9ca7d6

IEC

2.2

2.2.
ope

60730-2-9:2015 © IEC 2015 -9-

Definitions of types of control according to purpose

19
rating control

Add, to the definition, the following note:

Note

2.2,

1 to entry: In general, a thermostat is an operating control.

20

protective control

Addg

Note

Adag

2.2,

to the definition, the following note:

1 to entry: In general, a thermal cut-out is a protective control.

itional definitions:

101

SO
co
ther

2.2.
sin

Note
11.4

Note

2.2,
non

sinile-operation device

rol having a temperature sensing element which is intended\to operate only once
requires complete replacement

101.1

binletallic single-operation device

le operation device (SOD) having a bimetallic temperature sensing element

1 to entry: A bimetallic single operation device (SOD) does not reset above a declared temperature
103).

2 to entry: Requirements for thermal links (whi€h are not allowed to reset) are contained in IEC 60691.

01.2
-bimetallic single-operation device

single operation device (SOD)xhaving a temperature sensing element which is part

conj
of t

bination action control, theloperation of which cannot be separated from other funct

reqliires complete or partialreplacement

Note]
scop

Note]
devi
for

Note]

1 to entry: When Such parts can be tested separately, they are considered to be thermal links withif
e of IEC 60691.

2 to entry: ~T'he ageing period and thermal response of the device is dependent on the intended use o
e. As a result, the nature of the testing applicable to the device is representative of the application condi
hich thesprotective control is intended (see 7.2).

3 toentry: Non-bimetallic SODs provide the equivalent of micro-disconnection.

and

(see

pf a
ons

ne control and having a“non-bimetallic thermal element that operates only once and fhen

the

f the
ions

2.2,

101.2.1

rated functioning temperature

Ts

temperature of the sensing element of a non-bimetallic SOD which causes it to change the
state of conductivity of the control when measured under specified conditions as declared by

the

2.2,

manufacturer

102

room thermostat
independently mounted or incorporated thermostat intended to control the temperature of
habitable space
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103
control

automatic temperature sensing control intended to control the operation of a fan or blower

2.2.
boil

104
er thermostat

thermostat intended to control boiler/liquid temperature

2.2,

105

modulating thermostat

the
inpu

2.2.
volf
the

acrd

2.2.
agr
the

2.3

2.3.

2.3.

mostat which controls the temperature between two limits by continuously controlling
t to the load

106
age maintained thermal cut-out

the

mal cut-out which is maintained in its operated condition by the voltage“which appears

ss it in that condition

107
cultural thermostat
mostat intended for use in agricultural confinement buildings

Definitions relating to the function of controls

14 Additional definition:

14.101

tranisient response of temperature sensing controls by defined change of the activa

tim} factor

quantity

2.5

Addg

2.5.

push-and-turn actuation

two
con

2.5.

pul
two
con

Definitions of types of control according to construction

itional definitions:

101

-step actuation accomplished by first pushing, then rotating the actuating member of
rol

102

-and-turn actuation

-step-actuation accomplished by first pulling, then rotating the actuating member of|
rol

3 General requirements

This clause of Part 1 is applicable.

4 General notes on tests

4.1

Conditions of test

This clause of Part 1 is applicable except as follows:

ing

the

the
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4.1 Conditions of test
Additional subclauses:

4.1.101 For the purposes of the tests of this standard and unless otherwise indicated,
ambient temperature excursions beyond T,,,, during abnormal operation as a precursor to
the operation of a manual reset thermal cut-out or a bimetallic SOD are ignored.

NOTE In Canada and the USA, the preceding applies only to bimetallic SODs.
4.1.mor manual reset thermal cut-outs and bimetallic S wnich have an operating
value above T,,,,, the temperature at the sensing element is raised, as necessary, to_ach|eve

any|cycling required during the tests.

4.2 | amples required
4.21 Addition:

Six samples of bimetallic SODs are used for the test of Clause 15 and.a'further six for the jtest
of Qlause 17.

5 Rating

Thig clause of Part 1 is applicable.

6 [Classification
Thig clause of Part 1 is applicable except as(follows:

6.4 | According to features of automatic action

6.4.3 Additional subclauses:

6.4.3.101 - for sensing actions, no increase in the operating value as a result of any leakiage
fronp the sensing element, or from parts connecting the sensing element to the switch hiead
(type 2.N);

6.4.3.102 — _an.action which operates after a declared thermal cycling test as specified
in 17.101 (type2:P);

NOTE In-general, thermal cut-outs for specific applications, such as pressurized water heating systems, mgy be
clasgified‘as having Type 2.P action.

6.4.3.703 — an action which is initiated only after a push-and-turn actuation or pull-and-
turn actuation and in which only rotation is required to return the actuating member to the
OFF position or rest position (type 1.X or 2.X);

6.4.3.104 - an action which is initiated only after a push-and-turn actuation or pull-and-
turn actuation (type 1.Z or 2.2);

6.4.3.105 - an action which cannot be reset under electrically loaded conditions (type 1.AK
or 2.AK);
6.4.3.106 — an action which operates after declared agricultural environmental exposures

(type 1.AM or 2.AM).
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6.7 According to ambient temperature limits of the switch head

Additional subclauses:
6.7.101 Controls for use in or on cooking appliances.
6.7.102 Controls for use in or on ovens of the self-cleaning type.

6.7.103 Controls for use in or on food-handling appliances.

6.7.104 The non-bimetallic SODs are limited for use in appliances for heating or employing
liqulds or steam. It is not suitable for instantaneous water heaters and storage water heaters.

6.8.8 Modification:

Repglace the first paragraph by:

Forlan in-line cord control, a free standing control, an independently. mounted control pr a
control integrated or incorporated in an assembly utilizing a non-electrical energy source:

6.13 According to construction

Additional subclause:

6.1%.101 — controls having parts containing liquid metal.

7 Information

Thig clause of Part 1 is applicable except.as follows:
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7.2 Methods of providing information
Table 1 — Required information and methods of providing information
Addition:
Information Clause or Method
subclause
101 Maximum sensing element temperature (other than relevant to 6.7 X
requirement 105) 101 6.15
14.101
102 Time [factor with or without sheath 2.3.14.104 X
11.104
BB</2
103 SOD feset temperature (either =35 °C or 0 °C) 2.2/101 X
11.4.103
17.15.2.3
104 Numbler of cycles for bimetallic SOD with 0 °C reset 17.15.1.3.1
105 Maxinjum sensing element temperature for the test of 17.16.107 (T,) 6.7.102
17.16.107
106 Contiols having parts containing liquid metal 102 6.15.101 D
11.1.101
18.102
107 Tensile yield strength 11.1.101
108 Minimum current for the purpose of the test of 23.101 103 23.101
109 Tpax.{ is the maximum ambient temperature in which the controlymay remain continuously in 14.4.3.1
the ogerated condition so that Table 13 temperatures are not ex¢eeded 105
110 Time period t4 is the maximum time during which the ambienttemperature can be higher than 14.4.3.1 D
Tmax.1 after the control has operated 105
111 Tempprature limit above which automatic reset of a manual reset thermal cut-out or a voltage 2.2.106 X
mainfained thermal cut-out shall not occur (not_higher than —20 °C) 11.4.106
17.16.104 .1
17.16.108
112 For type 2.P controls, the method of test 17.101
113 The click rate N or switching operations per minute for the purposes of testing to CISPR 14-1 23
114 Rated functioning temperature. (T¢) 2.2.101.2.1
17.15.2
115 Ageinlg temperature for ndn-bimetallic SOD '°° 17.15.2.2 D
17.15.2.3
116 Rate ¢f rise of temperature for testing non-bimetallic SOD "%’ 17.15.2.2 D
17.15.2.3
117 Agricplturalsthermostat 2.2.107 D
6.4.3.106
11.4.107
11.6.3.101

Annex DD
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015

Additional footnotes:

101 This declaration applies only to temperature sensing controls containing liquid metal. For temperature sensing controls

used in

or on self-cleaning ovens, this declaration is the temperature for the cooking operation.

102 1 China, the use of liquid metal in or on cooking or food-handling equipment is not allowed.

In Germany, controls using liquid metal are allowed only with a special marking on the control. Documentation (D) shall
contain a clear warning of the actual danger that may occur. The following symbol shall be used for marking the control:

!
In Cana

103 When n

da, the use of mercury is not allowed.

o minimum is declared, the test value is 15 mA.

105 Considg
that the

%6 Determ

%7 Determ
equipm

ration should be given to the provision of information by the equipment manufacturer relating to the.mi

ned by the control manufacturer based on the opening temperature of the thermal-cut-out.

ned by the control manufacturer referring to the actual maximum rate of rise probable in\the project
ent.

appliance has to be disconnected from the supply to allow a voltage maintained thermal cut-out to\resef.

imum time

pd end-use

8

Thig

9

Thig

10

Thig

11

Thig

11.1

Ada

11.1

For

Protection against electric shock

clause of Part 1 is applicable.

Provision for protective earthing

clause of Part 1 is applicable.

Terminals and terminations

clause of Part 1 is applicable.

Constructional requirements
clause of Part 1 is applicable except as follows:

Materials

itional subctatises:

.101 «Parts containing liquid metal

controls declared under Table 1, requirement 106, parts that contain mercury (Hg),

and

par

S of any control that contain sodium (Na), potassium (K), or both, shall be constructed

of metal that has a tensile yield strength at least four times the circumferential (hoop) or other
stress on the parts at a temperature 1,2 times the maximum temperature of the sensing
element (T).

Compliance is checked by inspection of the manufacturer's declaration and by the test

of 1

8.102.

11.1.102 Material for non-bimetallic SODs

Insulating material used in non-bimetallic SODs as defined in this standard shall comply with

the

requirements of IEC 60216-1:2013 and be suitable for the application.
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11.3 Actuation and operation

11.3.9 Pull-cord actuated control

Add

ition:

NOTE 101 Note 2 is not applicable to controls classified as type 1.X or 2.X or type 1.Z or 2.Z.

11.4 Actions

11.4.3 Type 2 action

Addlitional subclauses:

11.4.3.101 Capacitors shall not be connected across the contacts of a thermal cut=out.
11.4.3.102 Constructions requiring a soldering operation to reset thermal,cut-outs are
permitted.

11.4

Add

11.4

}.13 Type 1.K or 2.K action

itional subclauses:

.13.101 A type 2.K action shall be so designed that incthe event of a break in the sen

ele

disdonnection or interruption is provided before the sum of the declared operating value
drift is exceeded.

ent, or in any other part between the sensing element and the switch head, the decl

not

ing
red
and

Compliance is checked by breaking the sensing element. The breaking may be achieved by

par

The
tem
sum

11.4

a)

b)

y pre-cutting or filing through.

temperature sensing control is héated to within 10 K of the operating temperature and
perature then increased at a rate not to exceed 1 K/min. The contacts shall open before
of the declared operating value plus drift is exceeded.

.13.102 Type 2.K action' may also be achieved by compliance with a), b) or c).
Two sensing elements operating independently from each other and actuating one sw
head.

Bimetallic sensing elements with

1) exposedelements attached with at least double spot welding of the bimetal at both o
ends;-or

D) ~elements so located or installed in a control of such construction that the bimetal is|
likely to be physically damaged during installation and use.

the
the

itch

f its

not

c)

If the loss of the fluid fill causes the contacts of the control to remain closed or leak
causes upward shift beyond the declared maximum operating temperature, the bulb

age
and

capillary of a temperature sensing control which is actuated by a change in the pressure

of a fluid confined in the bulb and capillary shall conform to the following.

There shall be no damage to the bulb or capillary to the extent which will permit escape of
any of the fill when an impact tool, as illustrated in Figure 101, is dropped once from a
height of 0,60 m so that the tapered end of the tool strikes the bulb or capillary in a
perpendicular position. For this test, the capillary or the bulb shall be on a concrete surface.

If the capillary is provided with a separate shroud or sleeve, it is to be left in place du

the test described above.

ring
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Dimensions in millimetres

25,4

25,4

IEC

Material: Steel, CRS, Break all corners

L to be sized to obtain total mass of 0,454 kg

Figure 101 — Impact tool
itional subclauses:

.101 Type 2.N action

pe 2.N action shall be so designed that in the event ofa leak in the sensing element, ¢
other part between the sensing element and the switch head, the declared disconneg

rin
tion

or interruption is provided before the sum of th€ declared operating value and drifit is

exc

Con

The
of R

Aftée
mea3

No

A S
ach

NOT]

beded.
pliance is checked by the following test:

operating value of a type 2.N eontrol is measured under the conditions of Clauss
art 1. If the control has meanscfor setting, it is set to the highest value.

r this measurement, a~hole is artificially produced in the sensing element and
surement of the operating value is repeated.

bositive drift is allowed above the declared value.

ecparate shfoud or sleeve may be employed for protection of the bulb and capillar
eve confermance with Clause 18.

E 1, \The test can be replaced by theoretical computations of the physical mode of operation.

£3

p 15

the

to

NOT

AL 2N _actian o h L d by itam \aof 44 4 12 4109
type—=aecHeoiSEeReeKea Dy e 6T 14151

11.4.102 Type 2.P action

A type 2.P action shall be so designed that it operates in its intended manner after a thermal

cycl

ing test.

Compliance is checked by the test of 17.101.

11.4.103 Bimetallic single-operation device

A bimetallic single-operation device shall be so designed that it does not reset above the
reset value declared in Table 1, requirement 103.
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Compliance is checked by the test of 17.15.

11.4.104 Type 1.X or 2.X

A type 1.X or 2.X action shall be so designed that a turn action can only be accomplished after
the completion of a push-action or a pull-action. Only rotation shall be required to return the
actuating member of the control to the OFF position or rest position.

Compliance is checked by the tests of 18.101.

1.

Aty
the

Con

11.4

Av
resq

11.4

100 Type 1.Zo0r 2.2

pe 1.Z or 2.Z action shall be so designed that a turn action can only be accomplished 3
completion of a push-action or a pull-action.

pliance is checked by the tests of 18.101.

.106 Voltage maintained thermal cut-out

bltage maintained thermal cut-out shall be so designed that(it does not reset above
t value declared in Table1, requirement 111.

.107 Type 1.AM or 2.AM

A type 1.AM or 2.AM action shall be so designed thattit operates in its intended manner &

the

Con

declared agricultural environmental exposures.

pliance is checked by the tests of Annex DD.

11.

Add

11.6.3.101 For agricultural’thermostats declared in Table 1, requirement 117, the moun

met

Add

11.1

If a
met

11.] Mounting of controls

.3 Mounting of independently mounted controls

itional subclause:

hod shall be such that the integrity of the protection by the enclosure is not compromise
itional subclause;

01 Time¥actor

time,factor is declared, this shall be checked by one of the applicable determi
hods as indicated in Annex BB. The determined value shall not exceed the rated val

fter

the

fter

ting

ning
hes.

Se

Tahl RR 1

NOT
heat

12

TaoTC oD 1.

E In Germany, for temperature sensing controls intended to control boiler water or flue gas temperature in

generating systems, the maximum values of time factor given in Table BB.1 shall not be exceeded.

Moisture and dust resistance

This clause of Part 1 is applicable except as follows:

Additional subclauses:
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12.101 Refrigeration controls

Controls which have the switch head and sensing element mounted in the evaporator of
refrigeration or similar equipment, producing conditions of over temperature and of freezing
and melting, shall maintain insulation integrity.

12.101.1 Compliance is checked by the following tests.

12.101.2 Controls which use a potting compound are given a softening test. Two samples
are heated in a heating chamber at 15 K above the maximum declared operating temperature
for ; ; i iton: i fat-ghall
not pnduly soften or distort, crack or deteriorate.

12.101.3 The two samples used for the softening tests and one untested sample'(three total)
are|placed in water maintained between T, (maximum declared switchChead ambient
temperature) and either (T, +5) °C or 1,05 times T .., Whichever is greater for 2 h. [The
threle samples are then immediately transferred to water at a temperature of-below 5 °C fon2 h
and|then frozen in a small, flexible container at a temperature between T .. (minimum declared
swifch head ambient temperature) and (T, —5) °C for 2 h. Ten heating-freezing cycles|are
required.

NOTE In Canada and the USA, if the contact mechanism of defrost controls has the creepage distances| and
cleafances required for refrigeration controllers, one cycle only of heating and freezing is required, othefwise
ten qycles are required.

12.101.4 The tested samples shall be left in water at<{room temperature overnight after dach
conipleted heating-freezing cycle.

12.101.5 After the last freezing test, the "samples are thawed to approximately rpom
temperature in water and the insulation resistance is measured from current-carrying parfs to
grolinded parts and to the surface of potting and/or insulating material; the direct curyent
voltneter method is used. Insulation resistance shall be at least 50 000 Q.

12.101.6 While the samples are*still moist, a voltage equal to (2 x VgR) + 1 000 V is applield at
rated frequency for 1 min between current-carrying parts and grounded parts and the surface
of the potting and/or insulating material. No flashover or breakdown of insulation shall o¢cur
duripg the test.

13 | Electric strength and insulation resistance
Thig clause ofdPart 1 is applicable except as follows:

13.2 Electric strength

Ad l'-llI.UIIdI' IIUtb'.

NOTE 101 In the USA, an independently mounted room thermostat for operation over 50 V, intended for direct
control of electric space-heating equipment, shall withstand for 1 min without breakdown the application of
alternating potential of 900 V between the line and load terminals. A piece of insulating material may be placed
between the thermostat contacts during the test. There shall be no breakdown either through or across the
insulating material supporting the contact and terminal assemblies. This control shall be the control that is
designated as "SAMPLE 1" under the tests for compliance in 17.16.102.1 of this standard.

14 Heating

This clause of Part 1 is applicable except as follows:
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14.4.3.1
Addition:

For a voltage maintained thermal cut-out, the heating test of 14.4.3.1 is completed, after
which the temperature of the sensing element is raised until the contacts open. At this time,
the ambient temperature surrounding the sensing element is reduced to Ty 5« 1 in time period
t;, at a uniform rate. The test of 14.5.1 is then completed.

Ad tional cpihalaon:
TToTrarSaotracots

14.4.3.1.101 Where the whole control has been declared as the sensing element (see
Tabje 1, requirement 47), the heating test, at the request of the manufacturer, fieed nof be
conflucted until the successful completion of the tests in Clause 17.

Additional subclauses:
14.101 The following is applicable to controls classified under 6.7. 40D to 6.7.103 inclusive.

14.101.1 As a means of complying with Note i) of Table 13,if the temperature of insulgting
parts exceeds that permitted in Table 13, then the test of 17,46.101 may be conducted after| the
conglitioning of 14.102 and 14.102.1.

14.102 A previously untested sample of the controlis conditioned for 1 000 h in an dven
maiptained at a temperature between 1,02 T4 + 20<K and 1,05 times that temperature, where
T4 is the maximum measured temperature on thevinsulating part during the test of Clause| 14.
The| control shall not be energized during this_test.

14.102.1 |If the elevated temperature isilocalized, such as at or near a terminal, the 1 000 h
congitioning is conducted with the control between T, and T, + 5 % for normal conditipns,
but with the contacts closed and non=cycling. If necessary, the contacts may be forced cldsed
to provide the most arduous temperature conditions. A bimetal heater across the mains
is epergized at 1,1 times rated voltage. A series bimetal heater shall conduct at 1,1 times rated
current.

15 | Manufacturing deviation and drift
Thig clause of Rart 1 is applicable except as follows:

15.1 Addition:

The| vdlues of manufacturing deviation and drift shall be according to Annex AA un|ess
otherwise dectared by the manufacturer-

NOTE 101 The note is not applicable.
15.4 Addition:

Alternatively, the declared manufacturing deviation and drift may be expressed separately
as a tolerance value to the declared operating value.

15.5.3 Additional subclauses:

15.5.3.101 Controls intended for setting by the user shall be set at the maximum operating
temperature unless otherwise declared by the manufacturer.
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15.5.3.102 Controls utilizing a bimetallic or similar sensing mechanism or that portion of a
control intended to be exposed to a controlled ambient shall be placed in a circulating air oven

to d

etermine the operating value.

15.5.3.103 For bimetallic and similar type controls, the temperature shall be determined by
mounting a 0,25 mm thermocouple wire to the sensing portion of an identical control not
electrically connected and mounted adjacent to the control under test in a circulating air oven.

15.5.3.104 For fluid expansion type controls, a maximum 0,25 mm thermocouple shall be

atta

ched to the sensing portion, using a suitable adhesive.
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15.5

15.5
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16

.3.105 For fluid expansion or contraction type controls, the complete control-or,”i

manufacturer as being a minimum sensing dimension shall be placed in either &circula
ven or a liquid bath.

.3.106 The temperature of the oven or bath may be rapidly increased to 10 K bd
ecreased to 10 K above the expected operating temperature of the(control until condit
quilibrium have been achieved. The rate of temperature change, shall then be reduce
aximum of 0,5 K/min or to the declared rate of change, whichevehis the lowest.

.3.107 The operation of the control shall be sensed by’ a suitable device with a sen
ent not exceeding 0,05 A.

circuit voltage may be any convenient value that will give reliable indication of the fung
g monitored.

.3.108 The operating value of the control shall be recorded.

.3.109 For SODs, after the contacts have operated, satisfactory disconnectior
rmined by subjecting each SOD tothe voltage specified in Table 12, with no prior hum
tment.

.4 and 15.5.5 Not applicable.
.6
jtion:

rnatively, the manufacturing deviation shall be according to Annex AA.

Eovironmental stress

f so

nded in use, the bulb portion, or that length of a sensing portion of a control deClared by

ting

low
ons
d to

5ing

tion

is
dity

This clause of Part 1 is applicable except as follows:

Addition:

This clause is not applicable for bimetallic SOD.

17

Endurance

This clause of Part 1 is applicable except as follows:
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17.3.1 Addition:

— for temperature sensing controls in which the whole control is declared as the sensing
element and for which the minimum operating temperature declared in Table 1,
requirement 48, is less than 0 °C, the test of 17.8 is carried out on a further set of three
samples at the minimum declared operating temperature with a tolerance of +5 K, -0 K, the
number of cycles being 5 % of the number declared in Table 1, requirement 27.

17.8.4 Additional subclause:
17.8.4.101 The number of automatic and manual cycles for independently mounted and in-

lingl cord controls shall be as indicated in Clause CC.1, unless a higher number is declared by
the manufacturer.

NOTE In Canada and the USA, the number of cycles is as indicated in Clause CC.2.

17.15 This subclause of Part 1 is replaced as follows:

17.15 Single operation devices
17.15.1 Bimetallic single operation devices

Bimetallic single operation devices shall be subjected to the following tests:

17.15.1.1 After the appropriate tests of Clause 15, the same six samples shall be maintalned
at 435 °C or 0 °C as declared in Table 1, requirement-103, for 7 h. The devices shall not rgset
during this period, which is determined by the test af)15.5.3.109.

17.15.1.2 Six untested bimetallic single operation devices are conditioned for 720 h at
a temperature which is the lower of either:

— PO % of the declared operating value #1 K,

— pr (7 +1) K below the declared operating value.

17.15.1.2.1 During this conditioning, the bimetallic single operation device (SOD) shall| not
opefate. Operation of the bimetallic single operation device (SOD) shall be detected as
indipated in 15.5.3.107.

17.15.1.2.2 The appropriate tests of Clause 15 shall be repeated on the six samples
subjected to the,cenAditioning of 17.15.1.2 and the temperature measured shall be within|the
declared deviation'limits.

17.15.1.3<-For bimetallic single operation devices with a declared reset temperaturg of
—35|°C, \six untested samples shall be subjected to an over-voltage (or overload in Canada |and
the |USA) test for one cycle under the electrical conditions of Table 14 or Table 15| as
appropriate.

The test of 15.5.3.109 shall be repeated.

17.15.1.3.1 For bimetallic single operation devices with a declared reset temperature of
0 °C, one sample shall be subjected to an over-voltage (or overload in Canada and the USA)
test of 50 cycles under the electrical conditions of Table 14 or Table 15, as appropriate.

The sample is then subjected to the number of cycles declared in Table 1, requirement 104, at
rated current and voltage.

The purpose of the tests of 17.15.1.3.1 is to evaluate the device under unintended operation
caused by exposure to temperatures below 0 °C. In order to achieve cycling, it is suggested
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that the test be conducted in atest chamber which permits decrease of the ambient
temperature to the declared reset value and increase of the ambient temperature to the normal

ope

rating value.

After the test of 17.15.1.3.1, the appropriate tests of Clause 15 shall be repeated and the
temperature measured shall be within the declared deviation limits.

17.15.2 Non-bimetallic SODs

17.15.2.1 Non-bimetallic SODs are subject to the following tests:
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of the control are protected from exposure to temperatures in excess of their intended use.

17.1

Ada

a non-bimetallic SOD, automatic temperature sensing functions except those for the\
btallic part of the control, such as thermostat, temperature limiter and/or the~therr
out, shall comply with 17.16.101, 17.16.103 and 17.16.104 respectively.

se tests are conducted on separate samples.

5.2.2 Six untested samples are then to be mounted in a suitableVapparatus and
mal sensing elements are conditioned for an ageing period equal-to either 750 h or

culation value is the number of hours), whichever is greater, atithe temperature declare
e 1, requirement 115, — 5 K. No operation of the SODs_shall occur during this ag
pod. Operation of the device shall be detected as indicated.in 15.5.3.107.

5.2.3 At the end of the ageing period, the samplés are removed from the apparatus.
ropriate tests of Clause 15 shall be repeated omSix untested samples and the six sam
ected to the conditioning of 17.15.2.2 and the temperatures measured shall be within
ared deviation limits, with the electrical congditions of the test Vgyax @nd Irmax-

non-bimetallic SODs where the sensing element has a declared reset temperature,
Ds shall be held at the temperature;declared in Table 1 and the test will continue for
device shall not reset during this petiod as indicated in 15.5.3.109.

samples shall then be subjécted to the test of Clause 13, carried out at the tempera
s declared in Table 1, requirement 36.

apparatus used for'the tests of 17.15.2.2 and 17.15.2.3 should be constructed so that
be applied to thé thermal sensing element of the SOD whilst taking care that other p)

6 Testfor particular purpose controls

itionalysubclauses:
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17.

6.101 Thermostats
17.1 to 17.5 inclusive are applicable.

17.6 is applicable to actions classified as type 1.M or type 2.M, the value of "X" being
(6 +1) Kor 5 % of the original activating quantity, whichever is greater.

17.7 is applicable.

17.8 is applicable.

17.9 is applicable, but only to slow-make, slow-break automatic actions.
17.9.3.1 is not applicable.

17.10 to 17.13 inclusive are applicable, but only to those thermostats which have a
manual action (including an actuating means providing setting by the user).
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17.14 is applicable for all temperature sensing controls. In addition to the criteria stated in
17.14, temperature sensing controls specified under 14.4.3.1.101 shall comply with the
requirements of Clause 14.

17.15 is not applicable.

NOTE In Canada and the USA only, the requirements of 17.16.102 are applicable.

17.16.102 Independently mounted room thermostats for operation above 50 V which
include a resistance load rating and which are intended for direct control of electric space-

hea

ting equipment shall meet the requirements of 17.16.102.1 to 17.16.102.3 inclusive for

USA.

NOTE For Canada, such controls above 30 V shall meet the requirements of 17.16.102.4 and 17.16.102:5.

17.16.102.1 Two samples of a room thermostat intended for direct control of eléCtric space-

hea

ling equipment (designated "SAMPLE 1" and "SAMPLE 2") shall be subjected to an opyer-

current test consisting of making and breaking for 50 cycles of operation; at a rat¢ of

6 cycles/min, a value of current described in Table 15.

17.16.102.2 SAMPLE 1 (see 13.2) and SAMPLE 2 shall be subjected to an endurance |test

con

5isting of 6 000 cycles at the rate of not more than one cycle/min‘and at 110 % of both| the

rated current and rated voltage. The "on" time shall be (50 = 20)% and operation is to b¢ by
themal means. There shall be no electrical or mechanical failure of either thermostat, |and

there shall be no undue burning or pitting of the contacts of SAMPLE 1 (see 17.3).

17.16.102.3 The thermostat designated SAMPLE~2. shall be subjected to an additipnal
30 Q00 cycles under the conditions described in 17.4, except that rated voltage and curfent

sha
con

| be used. The test may be discontinued if thexthermostat becomes inoperative due to| the
acts not opening or closing. There shall be*ne’indication of a fire or shock hazard.

17.16.102.4 The test is conducted on @ne sample, at 120 % of rated voltage and current,
making and breaking for 50 cycles. The*sample subjected to above test is further tested for

30 000 cycle endurance test, at rated.voltage and current as described in Clause 17.

17.16.102.5 The test shall successfully complete the required number of cycles as intended

without causing any hazardsand comply with dielectric strength in 13.2.

17.16.103 Temperature limiters

17.1 to 17.5 inclusive are applicable.

17.6 is applicable to actions classified as type 1.M or type 2.M, the value of "X" bging
5 + 1) Ki~or 5 % of the original activating quantity, whichever is greater.

17.7 .and 17.8 are applicable, except that, where necessary, the reset operation, if
required, is obtained by actuation. This actuation shall be as specified in 17.4| for
hecelerated speed, as soon as permitted by the mechanism, or as declared by |the
manufacturer in Table 1, requirement 37.

17.9 is applicable, but only to temperature limiters with slow-make, slow-break automatic
actions, the same conditions for manual reset as specified above for 17.7 and 17.8 being
used.

17.9.3.1 is not applicable.

17.10 to 17.13 inclusive do not apply to the normal reset manual action, which is tested
during the automatic tests of 17.7 to 17.9 inclusive. If the temperature limiter has other
manual actions which are not tested during the automatic tests, then these subclauses are
applicable.

17.14 is applicable for all temperature sensing controls. In addition to the criteria stated in
17.14, temperature sensing controls specified under 14.4.3.1.101 shall comply with the
requirements of Clause 14.
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17.15 is not applicable.

17.16.104 Thermal cut-outs

17.16.104.1 For voltage maintained thermal cut-outs, the test of 17.16.108 is applicabld.

17.1 to 17.5 inclusive are applicable.

17.6 is applicable to actions classified as type 2.M, the value of "X" being (6 + 1) K, or 25 %

of the original activating quantity, whichever is greater.

17.7 and 17.8 are applicable, except that, where necessary, the reset operation, if

required, is obtained by actuation.

This actuation shall be as specified in 17.4 for accelerated speed, as soon as permitted by

he mechanism, or as declared by the manuracturer in lable T, requirement 3/.

actions, the same conditions for manual reset as specified above for 17.7 and 17.8 b
/sed.

17.9.3.1 is not applicable.

17.10 to 17.13 inclusive do not apply to the normal reset manual action, which is te

bpplicable.

specified under 14.4.3.1.101, shall comply with the requiréments of Clause 14.
17.15 is not applicable.

17.16.105 In Canada and the USA, if a control has two or more electrical ratings

exa
not

ratir

end

How
end

Lirance.

Lirance.

17.16.106 Evaluation of materials

The

Thel

following tests,are/conducted as indicated in 14.101.1.

Theltests of 17.7 and 17.8 are conducted at an ambient temperature of (20 +5) °C.

Aftar these tests, the control shall comply with 17.5.

17.9 is applicable, but only to thermal cut-outs with slow-make, slow-break automjatic

bing

sted

Huring the automatic tests of 17.7 to 17.9 inclusive. If the thermal cut-out has ofther
manual actions which are not tested during the automatic tests, then these subclauses|are

17.14 is applicable for all controls. In addition to the criteria stated in 17.14, controls

(for

mple, inductive and resistive or different currents at different voltages), it may be tested for
ess than 25 % of its declared enduran¢e\(if equal to or greater than 30 000 cycles) at gdach
g, but the total number of cycles on\any one sample is not to be more than its declared

ever, at least one sample shall'be tested for a total number of cycles equal to its declared

control is)Subjected to the tests of 17.7 for 50 operations and 17.8 for 1 000 operations.

17.16.107 Over-temperature test of sensing element

For controls declared under Table 1, requirement 105, the sensing element portion of a
previously untested sample is exposed to 250 thermal cycles.

The test ambient temperature is varied between 40 °C and T, at the maximum rate of
temperature change declared in Table 1, requirement 37. The extremes of temperature are
maintained for 30 min.

After the test, the control shall comply with 17.14.
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17.16.108 Voltage maintained thermal cut-out

Six untested voltage maintained thermal cut-outs are conditioned for 7 h at a temperature of
—20 °C (or lower, if declared).

During and at the conclusion of the conditioning, none of the six samples shall have operated.

Operation of the voltage maintained thermal cut-outs shall be detected as indicated in
15.5.3.107.

These requirements apply to a voltage maintained thermal cut-out in the operated condition
with the voltage across it.

Adalitional subclauses:

17.101 Type 2.P cycling test

Temperature sensing controls of type 2.P action shall be tested as follows:

sublected to a thermal cycling test of 50 000 cycles at a temperature maintained between 50 %
and| 90 % of the switch-off temperature recorded in 17.14. During this test, the switch head
is maintained at (20 + 5) °C.

17.101.1 Following the appropriate tests of 17.16 and the evaluation of 17.14, the contrE is

Thel manufacturer shall declare whether the method of 17.101.2 or 17.101.3 is to be used.

Thel| test shall be carried out in accordance with' the manufacturer’s declaration in Tabl
reqyirement 112.

N4
—_

17.101.2 Two-bath method

Thel two baths are filled with synthetic oil, water or air (two chambers). The first bath is
maiptained at a temperature equal to 90 % of the switch-off temperature (°C) recornded
in 1/.14. The second bath iscmaintained at a temperature equal to 50 % of the switch-off
temperature recorded in 1714.

If aljmedium differentfrom that used in Annex BB is selected for this test, then an appropifiate
conyersion factor shall’be applied to the time factor indicated in the following paragraph.

The| temperature sensing element (see 2.8.1 and Table 1, requirement 47) is immersed in|the
first| bath for a period of time equal to at least five times the time factor. The temperafure
sensing-element is then immersed in the second bath for the same period of time.

Thelteansfer-betweoen—baths—is—carriod-out-as—guickly—as—possiblo-but-care—should-betake to
e Hahster—petweer—oaists—eaHHea—otHas—gtHexh/—as—p SHOEHtHa—1aK

SOOI OO oH—oet

avoid mechanical stress to the temperature sensing element.

17.101.3 Temperature change method

This method is based on a continuously water-cooled oil-filled bath (synthetic oil).

An aluminium cylinder (see Figure 102) is immersed in this bath. The cylinder contains the
temperature sensing element under test and a temperature sensing element to control
temperature cycling between 50 % and 90 % of the switch-off temperature (°C) recorded in
17.14.

The aluminium cylinder is wrapped with a resistance wire to heat the temperature sensing
element. To eliminate the difficulties resulting from the difference between the time factor
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of the temperature sensing element under test and the temperature sensing element which is
controlling the test temperature range, the temperature sensing element of a second identical

test

sample is used.

The two membrane positions of the second sample, calculated at 50 % and 90 % of the switch-
off temperature (°C) are measured by a position sensor and used to switch the current through

the

resistance wire (heat) on and off.

Unless otherwise declared by the manufacturer in Table 1, requirement 37, the rate of change
of temperature rise/fall shall be (35 £ 10) K/min.

17.1
carr
tem

Dur
of 1

NOT

17.1
che
dec

18

Thig

temperature sensing element

temperature sensing element to control the temperature cyele.between 0,5 and 0,9 times the switch
temperature

Figure 102 — Aluminium cylinder fortemperature change method

01.4 After this test, for controls other than"bimetallic SODs, an additional 20 cycles
ied out by increasing the temperature~from (20+5)°C to 1,1 times the switch
perature.

ng this test, any manual reset*mechanism shall not be reset. The other condit
7.101.1 are unchanged.

FE  The purpose of this test is"to.stress the operating mechanism (for example, membrane, bellows, etc.).

01.5 Arfter thoroughly degreasing the switch head, the operating temperature(s) is
cked under the conditions of Clause 15 and the measured value(s) shall still be within
ared limits of deviation and drift.

Mechanical strength

clause of Part 1 is applicable except as follows:

Additional subclauses:

18.101 Push-and-turn or pull-and-turn actuation

18.101.1 Controls with actions classified as type 1.X or 2.X or type 1.Z or 2.Z shall
subjected to the tests of 18.101.2 and 18.101.3.

Foff

are
-off

ons

re-
the

be

One new sample is used for the tests. After these tests, the control shall comply with the
requirements of 18.1.5.


https://iecnorm.com/api/?name=1a7bb73dd2056fa2593e3bb53e9ca7d6

IEC

60730-2-9:2015 © IEC 2015 - 27 —

18.101.2

Controls with actions classified as type 1.X or 2.X or type 1.Z or 2.Z shall be subjected to the
following tests.

18.101.3 Controls with actions classified as~type 1.X or 2.X or type 1.Z or 2.Z shal
actyated for the declared number of manual gycles.

Aftgr this test, the control shall comply:'with the requirements of 18.101.2. For the cas

whi
the
the

18.102 Parts containing liquid metal

18.102.1 Parts of alkeontrols containing sodium (Na), potassium (K), or both, and part
controls classifiedunder 6.7.101 to 6.7.103 inclusive that contain mercury (Hg) shall withst
1 min, without leakage or rupture, a hydraulic pressure equal to five times the maximum

for
inte

18.102.1:1. The method of test and the number of samples required shall be agreed betw

the

The axial force required to push or pull the actuating member shall be not less than 10

N.

An axial push or pull force of 140 N applied to the actuating member shall not affect

compliance with 18.1.5.

For a control intended for use with a knob having a grip diameter or length of 50 mm or
less, the means preventing rotation of the shaft prior to the push or pull actuation shall

withstand, without damage, or efiect on control Tunction, a torque or 4 Nm.

Alternatively, if the means preventing rotation of the shaft is defeated when a torque d
east 2 Nm is applied, the effect shall be such that either

p the means is not damaged, but overridden to close the contacts, in“which g
subsequent actuation at a torque less than 2 Nm shall require both push-and-tur
pull-and-turn to operate the contacts, or

p no operation of the contacts occurs nor can be made to occur.

he torque required to reset the control to the initial contact condition, if necessary 2
he application of the push or pull, shall not be greater than 0,5 Nm.

A\ torque of 6 Nm is applied to the setting means. Any breakage or damage to the me

Clauses 8, 13 and 20.

b0 mm, the values of torque are increased propgrtienally.

h the means preventing rotation_issnot damaged but is overridden to operate the contg
first 1/6th of the declared manual cycles shall be performed without first pushing or pu
actuating member.

‘nal pressure-achieved during operation.

manufacturer and the test authority.

f at

ase

n or

fter

ans

breventing rotation of the shaft shall not result in failureste.comply with the requirements of

-or controls intended for use with a knob havinga grip diameter or length greater than

be

e in
cts,
ling

5 of
and

een

It may be necessary for the manufacturer to provide special samples for the purpose of this
test (for example, without mercury). Any suitable fluid may be used in lieu of the liquid metal,
provided that the test fluid and test method exert the intended stress on all fluid-containing
parts.

18.102.1.2 After the test of 18.102.1, the hydraulic pressure is to be increased until rupture
occurs. The rupture shall occur at the bellows or diaphragm or other part that is within the

swi

tch head or control enclosure.

18.102.2 The control shall not leak or rupture when heated to 1,2 times the maximum
temperature of the sensing element.
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A separate sample is used for this test.

18.102.3 Additionally, when the bellows or diaphragm of a separate sample is deliberately
punctured with a sharp, pointed metal rod, the following shall occur:

— sodium, potassium, or mercury shall be contained in the switch head or control enclosure.
NOTE In Canada and the USA, mercury is allowed to escape from the switch head or control enclosure, in which
case the control shall be declared as requiring evaluation in the appliance to determine if mercury enters an oven
or food-handling compartment, contacts food-handling equipment, or the like.

18.102.4 The acceptability of the location of the rupture shall be evaluated in the appliance.

19 | Threaded parts and connections

Thig clause of Part 1 is applicable.

20 | Creepage distances, clearances and distances through solid insulation

Thig clause of Part 1 is applicable.

21 | Resistance to heat, fire and tracking

Thig clause of Part 1 is applicable.

22 | Resistance to corrosion

Thig clause of Part 1 is applicable.

23 | Electromagnetic compatibility (EMC) requirements — Emission
Thig clause of Part 1 is applicable except as follows:
Adaiitional subclauses:

23.101 Thermostats’shall be so constructed that they do not generate radio interferencq for
a time period exceeding 20 ms.

NOTE In Canada and the USA, this test is not applicable.

Complianc¢e is checked by the test of 23.101.1 and 23.101.2.

23.101.1 Test conditions

Three previously untested samples are subjected to the test.

The electrical and thermal conditions are as specified in 17.2 and 17.3, except as follows.
— The test is conducted at the lowest declared voltage and lowest declared current (Table 1,
requirement 108).

— The rates of temperature change are o4 and pg;. If these have not been declared,
the following are used:

1 K/15 min for sensing elements in gases;
1 K/min for sensing elements in other media.
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— For controls declared for use with inductive loads, the power factor is 0,2. For controls
declared for use with purely resistive loads, the power factor is 1,0.

23.101.2 Test procedure

The control is subjected to five cycles of operation with the contacts opening and five cycles

of o

peration with the contacts closing.

The duration of radio interference is measured by an oscilloscope connected to the control so
as to measure the voltage drop across the contacts.

NOT]
whic

24

Thig

25

Thig

26

Thig

27

Thig

28

Thig

E For the purpose of this test, radio interference is any observed fluctuation of voltage across the con
h is superimposed upon the supply waveform as a result of contact operation.

Components

clause of Part 1 is applicable.

Normal operation

clause of Part 1 is applicable.

Electromagnetic compatibility (EMC) requitements — Immunity

clause of Part 1 is applicable.

Abnormal operation

clause of Part 1 is applicable.

Guidance on the use. ofelectronic disconnection

clause of Part 1 is applicable.

acts
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Annexes

annexes of Part 1 are applicable except as follows:

Annex G
(normative)

Heat and fire resistance tests

Thig
G.5

Rep

Whi
hea

G.5

Rep
Whe
cart
Tb 3

Rep

£D P, L ol 4 £all
diMTA UT T art T 1o dPppPliiuadulic TALVTUL doS TUTTUWS.

1 Ball pressure test 1

lace the first line and first dashed item as follows:

bre the whole control has been declared as the sensing element, the temperature in
fing oven is the highest of:

PO K + 2 K in excess of the maximum temperature measured during the test:

Clause 14, or Clause 17.14, if the heating test of Clause 14 is@ot conducted,
2 Ball pressure test 2

lace the first line as follows:

bre the whole control has been declared as thé{sensing element, the ball pressure te
jed out as described in G.5.1 except that the temperature in the heating oven shal
-2 °C where T, is equal to the higher of:

lace the fourth dashed item as followss

PO K in excess of the maximum temperature recorded during the heating tes
Clause 14, or 17.14, if the heating test of Clause 14 is not conducted,

the

b of

5t is
be

f of



https://iecnorm.com/api/?name=1a7bb73dd2056fa2593e3bb53e9ca7d6

IEC 60730-2-9:2015 © IEC 2015 -31-

Annex H
(normative)

Requirements for electronic controls
Replacement:

This annex of Part 1 is applicable except as follows:

H.2[ Terms and definitions

Additional definitions:

H.2]101.1

permanent operation
conjinuous monitoring of the protective function during the operation_of~the appliance or
sysfem for longer than 24 h

Notel 1 to entry: 24 h is considered the typical time interval between a first and a(second fault.

H.2{101.2

non-permanent operation
confjinuous monitoring of the protective function during-the operation of the appliancg or
sysfem for less than 24 h

Notel 1 to entry: 24 h is considered the typical time interval-between a first and a second fault.
H.6( Classification
H.6]18 According to classes of control functions

H.6]18.2 Addition:

NOTE 101 In general, thermal cut-outs perform class B control functions or class C control functions.

H.6]18.3 Addition:

NOTE 101 In general,_thermal cut-outs used on closed water heater systems perform class C control functions.
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H.7 Information

Additional requirements to Table 1:

Information :Jzzls:ug; Method
58a | See footnote c of Table H.101 H.26.2.104 X
109 | The output condition of thermal cut-outs, type 2 thermostats and type 2 H.26.2.103
temperature limiters after operation'%4 H 26.2.106
11 Conditions of test when requested by the manufacturer for integrated and H.23.1.2 X
incorporated electronic controls.
119 | Frequency of the defined state test function H.27.1.2.2.2 X
H.27.1.2.3.2
H.27.1.2.3(3
12 The control is for permanent operation or non-permanent operation H.2.103 1 X
H:2.101.2
H27.1.2.2.2
H.27.1.2.3.2
Additional note:
1041 For example, conducting or non-conducting, as applicable.

H.11 Constructional requirements

H.11.12 Controls using software

H.11.12.2.6 Replace the second paragraph-by the following:

NOTE The values declared in Table 1, requirement 71 may be given in the applicable appliance standard.
H.11.12.2.7 Addition, at the end of this subclause:

NOTE 101 The values declared(injTable 1, requirement 72 may be given in the applicable appliance standard.
H.23 Electromagnetic\compatibility (EMC) requirements — Emission

H.28.1.2 Radio frequency emission

Addjition:

Integrated' controls and incorporated controls are not subjected to the tests of H.23.1.2], as
the [results of these tests are influenced by the incorporation of the control into the equipment
and TSSi i ; ; fed out

under declared conditions if so requested by the manufacturer.

H.26 Electromagnetic compatibility (EMC) requirements — Immunity
H.26.2 Additional subclauses:

H.26.2.101 After each test, one or more of the following criteria shall apply, as permitted in
Table H.101.

H.26.2.102 The control shall remain in its current condition and thereafter shall continue to
operate as declared within the limits verified in Clause 15, if applicable.
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H.26.2.103 The control shall assume the condition declared in Table 1, requirement 109 and
thereafter shall operate as in H.26.2.102.

H.26.2.104 The control shall assume the condition declared in Table 1, requirement 109,
such that it cannot be reset automatically or manually. The output waveform shall be sinusoidal
or as declared in Table 1, requirement 53 for normal operation.

H.26.2.105 The control shall remain in the condition declared in Table 1, requirement 109.
A non-self-resetting control shall be such that it can only reset manually. After the temperature
which caused cut-out to occur is removed, it shall operate as in H.26.2.102 or shall remain in
the pgectared condition as n H.26.2- 104"

H.26.2.106 The control may return to its initial state and thereafter shall opgerate| as
in H.26.2.102.

If a| control is in the condition declared in Table 1, requirement 109, it mday‘reset but dhall
resume the declared condition again if the temperature which causedrit’to operate is |still
presgent.

H.26.2.107 The output and functions shall be as declared in Table 1, requirement 58a or
reqlyirement 58b and the control shall comply with the requirementof 17.5.

Table H.101 — Compliance criteria

Applicable
Clause H.26 Compliance criteria permitted
tests

Thérmal cut-outs, type H.26.2.102 H.26.2.103 H.26.2.104 H.26.2.105 H.26.2.106 | H.26.2.1p7°¢
2 thermostats and type
2 témperature limiters

H.26.4 to H.26.14 b b b a a -
inclusive

Ottler temperature H.26.2.102 H.26.2.103 H.26.2.104 H.26.2.105 H.26.2.106 | H.26.2.1p7°
sernsing controls

H.26.8, H.26.9 X X X

X =| Permitted for other tharixthermal cut-outs
=| Permitted when theldisturbance is applied after operation
b =] Permitted when.the’disturbance is applied before operation

¢ =| This compliance criterion is permitted only for integrated controls or incorporated controls, since |the
acceptability*of the output must be judged in the appliance.

H.26.5" Voltage dips, volf int ti | volt . in tt ply

network
H.26.5.2 Voltage variation test
H.26.5.2.2 Test procedure

Replacement of last paragraph:

The control is subjected to each of the specified voltage test cycles three times with 10 s
intervals between each test cycle. For a control declared under Table 1, requirement 109,
each test cycle is performed three times when the control is in the declared condition and three
times when it is not.
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H.26.8 Surge immunity test
H.26.8.3 Test procedure

Additional subclause:

H.26.8.3.101 For controls declared under Table 1, requirement 109, the tests are performed
when the control is in the declared condition and when it is not.

H.26.9 Electrical fast transient/burst immunity test

H.26.9.3 Test procedure

Adalitional subclause:

H.26.9.3.101 The control is subjected to five tests. For controls declared)under Tablg 1,
reqlirement 109, the tests are performed when the control is in the declared condition [and
when it is not.

H.26.10 Ring wave immunity test
H.26.10.5 Test procedure

Adalitional subclause:

H.26.10.5.101 For controls declared under Table" 1, requirement 109, the tests |are
performed when the control is in the declared condition and when it is not.

H.26.12 Radio-frequency electromagneticfield immunity
H.26.12.2 Immunity to conducted disturbances
H.26.12.2.2 Test procedure

Adalitional subclause:

H.26.12.2.2.101 For controls declared under Table 1, requirement 109, sweeping is
performed when the cantrol is in the declared condition and when it is not.

H.26.12.3 Immunity to radiated disturbances
H.26.12.3.2 ~Test procedure

Adalitional;subclause:

H.26712-372101 For controls declared under Table 1, requirement 109, sweeping is
performed when the control is in the declared condition and when it is not.

H.26.13 Test of influence of supply frequency variations
H.26.13.3 Test procedure

Additional subclause:

H.26.13.3.101 For controls declared under Table 1, requirement 109, the test shall be
performed when the control is in the declared condition and when it is not.


https://iecnorm.com/api/?name=1a7bb73dd2056fa2593e3bb53e9ca7d6

IEC

60730-2-9:2015 © IEC 2015 - 35—

H.26.14 Power frequency magnetic field immunity test

H.26.14.3 Test procedure

Add

H.26.14.3.101

perf

itional subclause:

ormed when the control is in the declared condition and when it is not.

H.26.15 Evaluation of compliance

H.2

Add
Sed

H.2

Add
Seg
H.2
This

H.2
The

und
and

H.2
Thig
H.2
Thig

H.2

Rep

5.15.2

tion:

Table H.101 for compliance criteria.
5.15.4

tion:

Table H.101 for compliance criteria.

f Abnormal operation

clause of Part 1 is applicable except as follows:

.1.1.2 Replace the first line by:

er Table 1, requirement 109 shall bertested when the control is in the declared cond
when it is not.

y.1.1.3

clause of Part 1 is applicable except item c).

y.1.2.2 Class B,eontrol function

clause of Part 1'is applicable except as follows:

f.1.2.2.2 )First fault

lace.item b) as follows:

For controls declared under Table 1, requirement 109, the test shall be

control shall be operated under the:fellowing conditions. In addition, controls declared

tion

b)

he control shall react within the fault reaction time (see [lable 1, requirement 91

by

proceeding to the defined state provided that a subsequent restart under the same fault

conditions results in the system returning to the same defined state condition;

Replace item c) as follows:

c) for systems with non-permanent operation, the control shall continue to operate as
intended, the fault shall be detected during the next start-up sequence. The compliance

NOT

criteria shall be a) or b);

E Requirements for systems with permanent operation are under consideration.

Replace item d) as follows:

d)

the control shall continue to operate as intended.
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Replace the last two paragraphs as follows:
The fault reaction time shall be declared by the manufacturer (see Table 1, requirement 91).

For permanent operation as declared by the manufacturer (see Table 1, requirement 120),
item c) is under consideration.

For the control function where a mechanical actuator is part of the defined state a test up to
but not including the switching contacts is sufficient. If the test of the defined state fails, the
control shall initiate the safety shut-down. Frequency of test is as declared by the
manufacturer (see Table 1, requirement 119). Internal faults of the components of|the
chegking circuits are not considered.

H.27.1.2.2.3 Fault introduced during defined state

Not|applicable.

H.27.1.2.3 Class C control function

Thig clause of Part 1 is applicable except as follows:

H.27.1.2.3.2 First fault
Repglace item b) as follows:

b) fkhe control reacting within the fault reaction)'time (see Table 1, requirement 91} by
proceeding to defined state provided that subsequent reset from the lock-out condition
under the same fault condition results invthe system returning to the defined state
condition;

Replace item c) as follows:

c) for systems with non-permanent operation, the control shall continue to operatq as
ntended, the fault shall be detected during the next start-up sequence. The complignce
criteria shall be a) or b).

NOTE 101 Requirements for systems with permanent operation are under consideration.
Reglace item d) as follows:
d) [The control shall continue to operate as intended.

Replace thedast sentence with the following:

Thel|fault_reaction time shall be declared by the manufacturer (see Table 1, requirement 91).

For permanent operation as declared by the manufacturer (see Table 1, requirement 120),
item c) is under consideration.

For the control function where a mechanical actuator is part of the defined state a test up to
but not including the switching contacts is sufficient. If the test of the defined state fails, the
control shall initiate the safety shut-down. Frequency of test is as declared by the
manufacturer (see Table 1, requirement 119). Internal faults of the components of the
checking circuits are not considered.

H.27.1.2.3.3 Second fault

Replace second sentence and items a) and b) with the following:
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During assessment, for systems with non-permanent operation, the second fault shall only
be considered to occur when a start-up sequence has been performed after the first fault. For
systems with permanent operation, the second fault occurs 24 h after the first fault.

Replace the last two sentences with the following:

The fault reaction time, as well as the applicability of H.27.1.2.3.2 c), shall be as declared by
the manufacturer.

For the control function where a mechanical actuator is part of the defined state a test up to

but [not including the switching contacts is sufficient. If the test of the defined state fails,

co
mar
che

H.2

Und

rol shall initiate the safety shut-down. Frequency of test is as declared\ by
ufacturer (see Table 1, requirement 119). Internal faults of the components™ of
Cking circuits are not considered.

y.1.2.4 Faults during defined state

er consideration.

the
the
the
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Annex J
(normative)

Requirements for thermistor elements and controls using thermistors
This annex of Part 1 is applicable except as follows:

J.4 General notes on tests

J.4.3- 5 According-topurpose

Adalitional subclause:

J.4.8.5.101 For the purpose of declaring the number of endurance cycles'~\in Tablg 1,
requirement 64, thermistors are evaluated for the function performed in the control.

NOTE For example, the same number of cycles would be declared in requirement 64 as,in requirement 27 for a
thermistor used as the sensing element of a control with type 2 action in which one ¢ycle of control opergtion
occufrs with each cycle of thermistor operation, or vice versa.

J.7 | Information

Addition to Table 1:

Add to requirement 64 a reference to J.4.3.5.101.
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Additional annexes:

— 39 -

Annex AA
(informative)

Maximum manufacturing deviation and drift b

NOTE In Canada and the USA, Annex AA is normative.
Maximum allowable Maximum allowable drift
deviation from declared from initial measuréed
operating value value
Temperature . .
Type of control range % of fieclared K % of fieclared K
operating value operating 'value
°C
<77 ¢ - 3 —
Stofage water heater thermostat
>77 - 4 -
Stofage water heater thermal Any - 3 5
cutqout
Thelrmal cut-outs for duct <150 - 8 5 -
heaters, warm air furnaces and
boilers >150 5 - 5 i
Thermal cut-outs for electric Any - 8 +24d 3
basp-board heaters
<150 - 6 6
Appliance thermal cut-outs other _ |
than the above °© 150 < 1< 204 4 5
>204 5 - 5 -

For 5 %: 0,9 K
For 4 %: 0,7 K
For 2 %: 0,4 K

At the-maximum set point.

Where both the per cent and K variations are indicated, the greater value may be used.

When the per cent of the declared operating value is used, the following values are to be added to
maximum deviation or drift calculated using the table.

For appliance thermal_cut-outs, the downward drift may be 20 % of the declared operating value plus
The acceptability of this.drift must be determined in the application, taking into account such conditions
he possibility of usertampering, overlapping performance with a thermostat and other similar conditions
Mmight result in a fire/shock or casualty hazard.

The downward drift is not limited for thermal cut-outs for electric baseboard heaters.

Controls for household use have a manufacturer setting <60 °C. Deviation and drift are checked at 60 °C

the

K.
as
that

or
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