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Preface (UL)

This UL Standard is based on IEC Publication 60730-2-15: third edition Automatic electrical controls — Part
2-15: Particular requirements for automatic electrical air flow, water flow and water level sensing controls.
IEC publication 60730-2-15 is copyrighted by the IEC.

This UL Standard 60730-2-15 Standard for Safety for Automatic Electrical Controls — Part 2-15: Particular
requirements for automatic electrical air flow, water flow and water level sensing controls, is to be used in
conjunction with the fifth edition of UL 60730-1. The requirements for automatic electrical air flow, water
flow and water level sensing controls are contained in this Part 2 Standard and UL 60730-1.

Where g particular subclause of UL 60730-1 is not mentioned in UL 60730-2-15, the WL| 60730-1
subclaude applies.

These mpaterials are subject to copyright claims of IEC and UL. No part of this’ publicatior] may be
reproduded in any form, including an electronic retrieval system, without the priorwritten permissjon of UL.
All requests pertaining to the Automatic electrical controls — part 2-15A4 particular requirements for
automatic electrical air flow, water flow and water level sensing controls 60730-2-15 Standard $hould be
submittefd to UL.

Note — Although the intended primary application of this Standard is stated in its Scope, it is important to note that it femains the
responsibiljty of the users of the Standard to judge its suitability for their particular purpose.
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60730-2-
15, Automatic Electrical Controls — Part 2-15: Particular Requirements for Automatic Electrical Air Flow,
Water Flow and Water Level Sensing Controls, copyright 2017, are indicated by notations (differences)
and are presented in bold text.

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

DR-Th

D1 - Th
eliminati

D2 - Th
requiren
requiren

DC -Th
particula

pse are National Differences based on the national regulatory requirements.

bn of which would compromise safety for consumers and users of products.

bse are National Differences from IEC requirements based on existing-safety practicg
ents reflect national safety practices, where empirical substantiation)(for the IEC o
ent) is not available or the text has not been included in the IEC standard.

DE - Thése are National Differences based on editorial comments or corrections.

Each nafional difference contains a description of what the'national difference entails. Typically ¢

following

text:

mno= =)

a0

words is used to explain how the text of the national difference is to be applied to the

ddition / Add - An addition entails adding a complete new numbered clause, subclau
jure, or annex. Addition is not meant to include adding select words to the base IEC text

Jodification / Modify - A modification is an altering of the existing base IEC text su
ddition, replacement or deletion of certain words or the replacement of an entir
Lbclause, table, figure, or annex of the base IEC text.

eletion / Delete - A.deletion entails complete deletion of an entire numbered clause, s
ble, figure, or anhex without any replacement text.

ese are National Differences which are based on basic safety principles and| requirements,

s. These
national

ese are National Differences based on the component standards and will not be delefed until a
I component standard is harmonized with the IEC componént'standard.

ne of the
base |IEC

se, table,

th as the
b clause,

ibclause,
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FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUTOMATIC ELECTRICAL CONTROLS - Part 2-15: Particular requirements for automatic electrical

air flow, water flow and water level sensing controls

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on a

all national
Il questions

concerning standardlzatlon in the electrlcal and electronlc fields. To thls end and in addltlon to other activities, IEC publishes

referred tofas “IEC Publlcatlon(s) ). Their preparatlon is entrusted to technlcal committees; any IEC Natlonal Commlttee i
the subjec} dealt with may participate in this preparatory work. International, governmental and non-governmental o
liaising with the IEC also participate in this preparation. IEC collaborates closely with the Internationah.Orga
Standardizgation (ISO) in accordance with conditions determined by agreement between the two organizations,

2) The fornal decisions or agreements of IEC on technical matters express, as nearly as possible, an international c
opinion on fthe relevant subjects since each technical committee has representation from all interestéd\EC National Com|

3) IEC PuBlications have the form of recommendations for international use and are accepted\by IEC National Commi
sense. Whle all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC ca
responsibl¢ for the way in which they are used or for any misinterpretation by any end user.

s (hereafter
hterested in
ganizations
hization for

nsensus of
hittees.

tees in that
not be held

4) In order| to promote international uniformity, IEC National Committees undertake to apply IEC Publications transpatently to the

maximum |extent possible in their national and regional publications. Any\divergence between any IEC Publicati
corresponding national or regional publication shall be clearly indicated in the.latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessm
and, in some areas, access to IEC marks of conformity. IEC s not responsible for any services carried out by i
certification) bodies.

6) All userg should ensure that they have the latest edition-6fthis publication.

7) No liability shall attach to IEC or its directors,, €mployees, servants or agents including individual experts and me
technical gommittees and IEC National Committees for any personal injury, property damage or other damage of
whatsoeverf, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication
reliance upon, this IEC Publication or any/6ther IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispeng
correct apyglication of this publicdtion:

bn and the
bnt services

hdependent

nbers of its
any nature
use of, or

able for the

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. IEC shall

not be held responsiblé€ foridentifying any or all such patent rights.

Internatipnal_Standard IEC 60730-2-15 has been prepared by IEC technical committee 72:

\utomatic

electrical controls.

This third edition cancels and replaces the second edition published in 2008. This edition con
technical revision.

stitutes a

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

a) changes to align with the fifth edition of 60730-1, including the revised fitle.

The text of this International Standard is based on the following documents:
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FDIS Report on voting
72/1080/FDIS 72/1101/RVD

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

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

This Part 2-15 is intended to be used in conJunctlon W|th IEC 60730 1. 1t was establlshed on the basis of
iten - ents to,

This part|2-15 supplements or modifies the corresponding clauses in IEC 60730-1, sozas'to convert that
publicatign into the IEC standard: Particular requirements for Automatic Electrical Air. Flow, Water Flow

Where this document states "addition”, "modification” or "replacement”, the relevant requirement, test
specificafion or explanatory matter in part 1 should be adapted accordingly.

Where n¢ change is necessary, this document indicates that the relevant clause or subclause pf Part 1
applies.

In the depelopment of a fully international standard it has been necessary to take into considergtion the
differing fequirements resulting from practical experience.in-various parts of the world and to recognize the
variation |n national electrical systems and wiring rules.

The “in fome countries” notes regarding diffexing national practices are contained in the following
subclauses:

*10.14,
*12.1.10].
In this puplication:

1) The following print.types are used:

— Requirements proper: in roman type.

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

* reconfirmed,
» withdrawn,

* replaced by a revised edition, or

* amended.

01DV DE Modification of the 7th paragraph after item (9) by replacing it with|the fdllowing
paragraph:

This Part 2-15 is intended to be used in conjunction with UL 60730-1; edition 5.

02DV DE Modification of Item (1) of the paragraph starting with, "In this publication”

— words in SMALL ROMAN CAPITALS in the text are defined in clause 2.

03DV DE Addition to the part 2:

The numbering system in the standard uses a space instead of a comma to|indicate
fhousands and uses a comma instead of a period to indicate a decimal point. For example,
000 means 1,000 and 1,01 means d:01.
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AUTOMATIC ELECTRICAL CONTROLS - Part 2-15: Particular
requirements for automatic electrical air flow, water flow and water

level sensing controls

1 Scope and normative references

This clause of Part 1 is applicable except as follows:

1.1 Scope
Replaceent:

This parf of IEC 60730 applies to automatic electrical air flow, water flow and water level sensing controls
for use iIn, or in association with, boilers with a maximum pressure rating\of'2 000 kPA (20|bar) and
equipment for general household and similar use including controls for:heating, air-conditigning and
similar applications.

NOTE Examples are water flow and water level sensing controls of the float or electrode-sensor type used in boiler appllcations and
air flow, water flow and water level sensing controls for swimming pool pumps, water tank pumps, cooling towers, dfshwashers,
washing mpchines, air conditioning chillers and ventilation applications.

This document also applies to automatic electrical air flow, 'water flow and water level sensing cgntrols for
equipmet that may be used by the public, such as equipment intended to be used in shops, offices,
hospitald, farms and commercial and industrial applications.

1.1.1
Replacenent:

This dogument applies to the inherent safety, to the operating values, operating sequences where such
are assogiated with equipment protection, and to the testing of automatic electrical air flow, watef flow and
water lejel sensing controls used in, or in association with, equipment.

This document is also applicable to controls for appliances within the scope of IEC 60335-1.

Automat|c electrical-air flow, water flow and water level sensing controls for equipment not intgnded for
normal Householduse, but which nevertheless may be used by the public, such as equipment infended to
be used py laymen in shops, in light industry and on farms, are within the scope of this document.

This document is also applicable to individual controls utilized as part of a control system or controls which
are mechanically integral with multifunctional controls having non-electrical outputs.

This document is not applicable to pressure sensing controls, requirements for which are contained in IEC
60730-2-61.".

1 |EC 60730-2-6, Automatic electrical controls — Part 2-6: Particular requirements for automatic electrical pressure sensing controls
including mechanical requirements.

This document does not apply to air flow, water flow and water level sensing controls designed exclusively
for industrial applications unless explicitly mentioned in the relevant equipment standard.
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NOTE Throughout this document, the word "equipment" means "appliance and equipment".
1.1.1DV D2 Modification of the sixth paragraph of 1.1.1 by adding the following text:

This document also applies to air flow, water flow and water level sensing controls used in
commercial and industrial applications where no other standard currently covers the
product.

1.1.2 Addition:

This docyment applies to automatic electrical controls, mechanically or electrically operated,.resppnsive to
or controlling air flow, water flow and water level.

1.1.3 No¢t applicable.

NOTE Reqyirements for manual switches not forming part of an automatic control are contained in IEC 60669 and IEC 61(058-1.
1.1.5 Replacement:

This dociiment applies to a.c. or d.c. automatic electrical air flow,»water flow and water level sensing
controls With a rated voltage not exceeding 690 V a.c. or 600 V d.c.

1.1.6 Regplacement:

This docliment takes into account the response valié of an automatic action of a control wherg such a
response| value is dependent upon the method of'mounting the control. Where a response vdlue is of
significant purpose for the protection of the user, or surroundings, the value defined in the appropriate
household equipment standard or as determined by the manufacturer shall apply.

1.1.7 Replacement:

This dochment applies also to controls incorporating electronic devices, requirements for which are
contained in Annex H.

This dociment applies “also to controls using NTC and PTC thermistors, requirements for which are
contained in Annex Js

2 Terms$ and-definitions

This clause-6fRartd-s-applicable-exceptasfoliows:
2.2 Definitions of types of control according to purpose
Additional definitions:

2.2.101
BOILER WATER LEVEL CUT-OUT

water level SENSING CONTROL of the float or electrode-sensor type for boiler applications intended to

respond to a low water level during abnormal operating conditions and which has no provision for SETTING
BY THE USER

Note 1 to entry: A water level cut-out may be of the automatic or of the manual reset type. A boiler water level cutout is a type of
WATER LEVEL PROTECTIVE CONTROL (see 2.2.105).
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2.2.102
BOILER WATER LEVEL LIMITER

water level SENSING CONTROL of the float or electrode-sensor type for boiler applications which is intended
to keep a water level below or above one particular value during normal operating conditions and which
may have provision for SETTING BY THE USER

Note 1 to entry: A BOILER WATER LEVEL LIMITER is normally of the automatic reset type.

2.2.103
BOILER WATER FEED CONTROL

water level SENSING CONTROL of the float or electrode-sensor type for boiler applications which is intended
to keep the water level in a boiler above one particular value during normal operating conditions,and which
may havg provision for SETTING BY THE USER

Note 1 to gntry: A BOILER WATER FEED CONTROL is of the automatic reset type. A BOILER WATER FEED 'CONTROL is used on
a boiler to ¢ycle a feeder pump or feeder water valve. For the purposes of this document, a type 2 BOILER WATER FEED|CONTROL
is considergd to be a BOILER WATER LEVEL LIMITER.

2.2.104
WATER LHVEL OPERATING CONTRO

control Which is intended to keep the water level below or above one particular value during normal
operating conditions and which may have provision for SETTING BY THE.USER

Note 1 to entry: A WATER LEVEL OPERATING CONTROL is of the automatic feset type.

2.2.105
WATER LHVEL PROTECTIVE CONTROL

control which is intended to prevent a hazardous situation during abnormal OPERATION of the equipment
either byl

a) keeping the water level below or above onge‘or more particular values, or by
b) energ|zing or de-energizing the associated equipment at one or more particular values of watef level.

2.2.106
WATER FUJOW OPERATING CONTROL

flow SENBING CONTROL intended to sense or maintain the water flow between two particular values during
normal operating conditions’and which may have provision for SETTING BY THE USER.

Note 1 to entry: A WATER.FLOW OPERATING CONTROL is of the automatic reset type.

2.2.107
AIR FLOW QPERATING CONTROL
flow SENStNG—COnNTROHNtended—to—sense—ormaintaimthe—air-flowbetweentwo paﬁiuuial vates during

normal operating conditions and which may have provision for setting by the user

Note 1 to entry: An AIR FLOW OPERATING CONTROL is of the automatic reset type.

2.2.108
WATER FLOW CUT-OUT

flow SENSING CONTROL intended to respond to a lack of water flow during abnormal operating conditions
and which has no provision for SETTING BY THE USER

Note 1 to entry: A WATER FLOW CUT-OUT is of the automatic or manual reset type.
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2.2.109
AIR FLOW

CUT-OUT

flow SENSING CONTROL intended to respond to a lack of air flow during abnormal operating conditions and
which has no provision for SETTING BY THE USER

Note 1 to entry: An AIR FLOW CUT-OUT is of the automatic or manual reset type.

2.3 Definitions relating to the function of controls

Additional definition:

2.3.101

RESPONSE DELAY

delay prdvided to increase the response value of a WATER LEVEL OPERATING CONTROL for the pyrpose of
preventing unnecessary cycling of the equipment due to fluctuating liquid level.

Note 1 to entry: This is usually expressed in units of time.

3 General requirements

This clauge of Part 1 is applicable.

4 Generfal notes on tests

This clauge of Part 1 is applicable except as follows:

4.1 Conditions of test

4.1.7 Adgdition:

The rateg of change of level or flow declared in Table 1 and used in Clause 17 (i.e. a1, 81, a2, |32) shall
have testltolerances as declared by -the‘manufacturer.

4.3 Insfructions for test

Additiondl subclause:

4.3.1.101 The values in Table AA.1 apply for the testing of independently mounted water leve| sensing
controls Uised in'bailer applications in 17 unless a higher number is declared. The values in Taple CC.1
apply for] the testing of independently mounted air and water flow SENSING CONTROLS in 1} unless
otherwisg ‘declared. Values for integrated and incorporated CONTROLS are specified in the appropriate

equipment standard.

4.3.5.1 Modification:

The second sentence is not applicable to combinations of boiler water level SENSING CONTROLS using a
common sensing mechanism.

5 Rating

This clause of Part 1 is applicable.
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6 Classification
This clause of Part 1 is applicable except as follows:
6.3 According to their purpose

6.3.9
Additional subclauses:

6.3.9.101_— BOILER WATER LEVEL CUT-OUT;

6.3.9.102 — BOILER WATER LEVEL LIMITER;
6.3.9.108 — BOILER WATER FEED CONTROL;
6.3.9.104 — WATER LEVEL OPERATING CONTROL;
6.3.9.10% — WATER LEVEL PROTECTIVE CONTROL;
6.3.9.10¢ — AIR FLOW OPERATING CONTROL;
6.3.9.10] — WATER FLOW OPERATING CONTROL;
6.3.9.108 — AIRFLOW CUT-OUT;

6.3.9.109 — WATER FLOW CUT-OUT.

6.4 According to features of automatic action

6.4.1
Additional subclause:
6.4.1.10] — BOILER WATER FEED CONTROLS within the scope of this standard document are clagsified as

having TYPE 1 ACTION.

For the purpose of this‘document, a TYPE 2 BOILER WATER FEED CONTROL is considered to be|a BOILER
WATER LEVEL LIMITER.

6.4.2
Additionakstbclause:

6.4.2.101 — BOILER WATER LEVEL CUT-OUTS and BOILER WATER LEVEL LIMITERS within the scope of this
document are classified as having TYPE 2 ACTION.

6.4.3
Additional subclause:

6.4.3.101 — manual reset boiler water level SENSING CONTROLS within the scope of this document shall
have a trip-free mechanism classified as type 2.D, 2.H or 2.J action;

6.4.3.102 - an action incorporating RESPONSE DELAY (type 1.AJ or 2.AJ).
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6.5 According to the degree of protection and control pollution degree
6.5.2 Addition:

Controls declared in Table 1, requirement 107, to be wholly or partially submerged in water during usage
shall have enclosures classified as IPX8 which provide protection against continuous immersion in water
as specified in IEC 60529.

7 Information

This clauge of Part 1 is applicable except as follows:

(7.2 of edition 3) — Required informa-{i%lﬂz:\d methods of providing information
Information Clause or, subclause Method
Modificatigns:
23 Tempefature limits of mounting surfaces (Ts) 6.12.2,14.1,17.3 D
27 Number of automatic cycles (A) for each automatic action '°") 611,17.8,17.9 X
34 Not applicable
44 Not applicable
Additionallrequirements:
101 Maxirum fluid temperature (7,) in °C 14.51 D
102 Respdnse time, if applicable, for boiler water level SENSING GONTROLS 15 C
103 Maxirhum working pressure, if applicable 2.3.29, 18.102 c/iptoy
104 Methqd of determining response time for boiler waterlevel SENSING 15.6.101 X
CONTROLS
105 Test mpethod for 18.101.2 for boiler water level SENSING CONTROLS 18.101.2
106 Any special environmental conditions in which the control is intended to be 12.1.101
used (othgr than declared in Table Table 1 teguirement 15)'%?)
107 Cord-fonnected float control which may be wholly or partially submerged in 6.5.2, 11.7.1.1, D
water or apy other special environmentat conditions declared in requirement 106 11.71.21,11.7.1.2.2,
12.1.1.101
108 RESHONSE DELAY 2.3.101, 6.4.3.102, D
11.4.101, H.11.12.8,
Table BB.1
109 Unique or commonitype reference of special mounting means, if any'%%) 11.6.3.1 C
110 Levelihg indi€ation for mounting, if any 11.11.101 C
Additionallnetes:

0 The minimum number of automatic cycles is 6 000 for water level SENSING CONTROLS of the float type.

192) This information may be taken from the appropriate IEC equipment standard or may be as declared by the manufacturer.

193) The unique or common type reference(s) shall be marked on both the mounting means and the control.

194 Method C is required for air flow, water flow and boiler water level SENSING CONTROLS.

Modification in Note i of the table:
Replace "Air flow" with "Air flow or water flow".

Addition to Note i:
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For water level CONTROLS, limits of activating quantity are specified either in the applicable household appliance standard, by the
appliance manufacturer or as declared by the water level control manufacturer (see 17.7 and 17.8).

Table 1DV D2 Modification of Table 1 with the following two national differences:

DV.1 Insert row 2A, with the first column being “2A”, the second column being “Date code
of manufacturing for INDEPENDENTLY MOUNTED CONTROLS'?5A”_ the third column being “blank”
and the fourth column being “C”.

o be abbreviated, in a nationally accepted conventional code, or in a code affirm
anufacturer. When a manufacturer’s code is used, the code:

a) Must not repeat in less than 20 years, and;

b) Must not require reference to the product records ofy the manufagq
determine when the product was manufactured.”

8 Protéction against electric shock

This clay

9 Prov

This clay

se of Part 1 is applicable.
sion for protective earthing

se of Part 1 is applicable.

10 Terminals and terminations

This clad

se of Part 1 is applicable exceptas follows:

10.1 Terminals and terminations for external copper conductors

10.1.4

NOTE 101
connection

* 1,25 time|

Additional note:

In Canada and.the‘USA, controls for operation above 50 V shall be provided with suitable wiring terminals or |
of fixed wiring.conductors having an ampere rating of no less than:

5 the amipere rating of a fixed electric space-heating equipment load;

tturer to

bads for the

* 1,25 time

4l FARTE o " T r : } "
treTaEroad motor currentratmg o a SMgremotor;

+ 1,25 times the combination load of a full-load motor current and 1,25 times a fixed electric space-heating equipment load;

« 1,25 times the full load current of the largest motor plus the full load amperes of the other loads;

* 1,0 times

all other loads.

Compliance is checked by inspection
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10.1.4DV D2 Delete the above note to 10.1.4.

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

11.4 Actions

11.4.11 Type 1.H or 2.H action

Modificatfon:

Delete the last sentence of the first paragraph.

11.4.12 |Type 1.J or 2.J action

Modificatjon:

Delete the last sentence of the first paragraph.

Additiondl subclause:

11.4.101| Type 1.AJ or 2.AJ action

A type 1.AJ or 2.AJ action shall be designed such that a RESPONSE DELAY, as declared, is provided
For type 2.AJ action, RESPONSE DELAY is checked by the test of 15.5.

11.7 Atfachment of cords

11.7.1 Klexing

11.7.1.1 | Addition:

For contrpls declarediin Table 1, requirement 107 the appropriate test of 11.7.1.2.1 shall be condufted.

Additiondl subelalse:

11.7.1.2. 464
CONTROLS declared in Table 1, requirement 107, are subjected to the following test only.

Three samples of controls declared in Table 1, requirement 107, shall be subjected to a flexing test while
mounted in the flexing apparatus shown in Figure 9. The cord, without any additional weight, shall be
subjected to a minimum backward and forward movement through an angle of 90°. The cord shall be
conducting the maximum rated current at maximum rated voltage. The number of flexings (that is one
movement through 90°) shall be 30 000 at a rate of 60 flexings per minute.

Immediately following the flexing test, the control shall be subjected to the following immersion test:
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The CONTROLS, including their cords, shall be immersed and maintained in water or other special
environmental condition as declared in Table 1, requirements 106 and 107 at T, for seven days such that
the water, or other environmental condition, is at least 1 m above the highest point of the float CONTROL.

11.7.1.2.2 Addition:

For controls tested in accordance with 11.7.1.2.1.101, the following evaluation criteria are used: After the
test, the control shall comply with the requirements of Clause 8, 12.3 and Clause 13 for basic insulation,
and there shall be no evidence of ingress of the test medium, compliance for which is checked by
inspection.

1.1 equirements during mounting, maintenance and servicing
Additional subclause:

11.11.10{1  If the operation of a type 2 water level CONTROL of the float type is affected by its beihg placed
out of leyel, the CONTROL shall be provided with a leveling indicator (e.g. a bubble, pendulum, hotizontal or
vertical line).

Compliahce is checked by inspection and the test of 15.5.
Additional subclauses:
11.101 |Construction requirements relating to operating mechanism

11.101.1] Screws and nuts which attach parts to movable members shall be swaged or otherwisg locked.

NOTE For pxample, this would apply to the float hinge pivot-af'a water level SENSING CONTROL.

11.101.2) Operating parts shall be sepatated by barriers or by their physical location from conductors to
be conngcted to the CONTROL to avoid.interference with the movement of such parts by the condugtors.

Compliahce with 11.101.1 and 11:1401.2 is checked by inspection.

1.101.3DV D2 Addition of 11.101.3DV.1 and 11.101.3DV.2 to the part 2:

1.101.3DV.1:-The operating mechanism of a manually operated switch shall not subject
parts to'damage.

1.101.3DV.2 Compliance with 11.101.3DV.1 is checked by inspection.

12 Moisture and dust resistance

This clause of Part 1 is applicable except as follows.
12.1 Protection against ingress of water and dust
12.1.1 Addition:

For controls declared in Table 1, requirement 107, and having enclosures classified as IPX8, the
requirements of 12.1.2 to 12.1.6, are not applicable.
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Compliance is checked by the tests 12.1.101.
Additional subclauses:

12.1.101 Prior to subjecting three samples of the cord-connected float control to the following immersion
test, the CONTROL shall be subjected to the impact resistance testin 18.2.

The CONTROLS are to be immersed and maintained in the test medium or other special environmental
condition as declared in Table 1, requirements 106 and 107, at T, for seven days such that the test
medium, or other environmental condition, is at least 1 m above the highest point of the float CONTROL.

After the |test, the CONTROL shall comply with the requirements of Clauses 8 and 13 and 12.3 ffor basic
insulatior], and there shall be no evidence of ingress of the test medium when compliance js checked by
inspection.

12.1.102| Air flow, water flow and WATER LEVEL OPERATING CONTROLS which @are“declared in|Table 1,
requirement 106, for use in a special environmental condition shall be evaluated further for uge in this
environment.

Compiliarice is checked by the appropriate tests for the declared environment described in the| relevant
IEC standlard or by a test method agreed between manufacturer andtesting authority.

After the fest, the control is deemed to comply if:

— there is|no evidence of ingress of the test medium;

— all actigns function automatically and manually in‘the intended and declared manner, and
— the requirements of 17.5 are still met.

13 Elegtric strength and insulation-resistance

This clauge of Part 1 is applicable except as follows:

Additiondl subclause:

13.101 Electric strength of probes

Probes of electrode-sensor type boiler water level sensing controls shall be subjected to the following
tests:

NOTE The purpose of this test is to evaluate degradation of probe insulating material as a result of exposure to conditions in the
boiler.

Three samples of the probe shall be conditioned for 10 days in a test boiler operating at the manufacturer's
declared maximum working pressure and water temperature. The samples are then removed from the test
boiler and any surface contamination is removed.

The conditioned samples and three unconditioned samples are then immediately subjected to an
increasing voltage until dielectric breakdown occurs.
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The average breakdown voltage of the conditioned samples shall be not less than 50 % of the breakdown
voltage of the unconditioned samples and, furthermore, shall be not less than the appropriate value in
Table 12.

14 Heating

This clause of Part 1 is applicable except as follows:

14.4.3.1

Not applicable.

14.5.1

For wate

water maintained at T, (Table 1, requirement 101) and, if applicable, at maximum working pres

test is c

(Tmax +
conductd

15 Manufacturing deviation and drift

This clay

15.6
Addition

15.6.101
measure
declared

The med
after the
determin
and, ifa

[
Y

Replacement:

r flow and water level sensing controls, the control is mounted in the declared' manne

bnducted with the switch head in an ambient temperature maintained between T,,., 4

r with the
sure. The
nd either

5) °C or 1,05 times T,,, whichever is greater. For water flow sensing controls, the test is

d with and without water flowing.

se of Part 1 is applicable except as follows:

bl subclause:

If a response time has been declared¢the response time of the sample shall 4
d at T,.x and T., and, if an absolute“value is declared, shall be within the manuy
time. If a range is declared, the initialmneasured response time shall be within the declar

environmental tests of Clause-16 and the endurance tests of Clause 17 will enable the
ed. The values measuredduring the repeat test shall be within £5 % of the initial measu
range is declared, shall be/within the declared range.
5.6.101DV D2 Add the following text to 15.6.101:

bee Annex BB.

16 En\1ironmental stress

e initially
facturer's
bd range.

sured values for each sample.shall be recorded as a reference value, so that the repeat tests

drift to be
red value

This clause of Part 1 is applicable.

17 Endurance

This clause of Part 1 is applicable except as follows:

17.1.1  Addition:

Air and water flow SENSING CONTROLS shall operate as intended. When subjecting the controls to the
requirements of Clause 17, the flow SENSING CONTROLS shall be actuated and cycled by means simulating
the actual applications. The simulated mechanical cycling means shall be agreed to between the
manufacturer and the test authority. The specified fluid and/or specific flow rate are not required.
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17.1.2.1 Replacement:

Compliance with 17.1.1 and 17.1.2 is checked by the tests of 17.16.
17.16 Test for particular purpose controls

Additional subclauses:

17.16.101 Boiler water level cut-out

*17.1to 17.5 inclusive are applicable.
» 17.6 is gpplicable to actions classified as type 2.M, the value of "X" being as small as practicable

*17.7 ang 17.8 are applicable except that, where necessary, the reset operation is ¢btained by gctuation.
This actdation shall be as specified in 17.4 for accelerated speed, as soon as permitted by the
mechanigm, or as declared by the manufacturer in Table 1.

*17.9, 17.11 and 17.12 are not applicable.

*17.10 apd 17.13 do not apply to the normal reset manual action which is tested during the autoratic test
of 17.7 gnd 17.8. If the water level cut-out has other manual<actions which are not tested dyrring the
automati¢ tests, then these subclauses are applicable.

* 17.14 is|applicable.

17.16.102 Boiler water level limiter

*17.1to 17.5 inclusive are applicable.

» 17.6 is gpplicable to actions classified,;as type 2.M, the value of "X" being as small as practicable

* 17.7 an@l 17.8 are applicable except that, where necessary, the reset operation is obtained by gctuation.
This actdation shall be astspecified in 17.4 for accelerated speed, as soon as permitted by the
mechanigm, or as declared-by the manufacturer in Table 1.

*17.9 to 17.13 incldsive are not applicable.

* 17.14 is|applicable.

17.16.103 Boiler water feed controls
*17.1to 17.5 inclusive are applicable.
+ 17.6 is applicable to actions classified as type 2.M, the value of "X" being as small as practicable.

*17.7 and 17.8 are applicable except that, where necessary, the reset operation is obtained by actuation.
This actuation shall be as specified in 17.4 for accelerated speed, as soon as permitted by the
mechanism, or as declared by the manufacturer in Table 1.

*17.9is applicable.
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*17.10 to 17.13 are not applicable.

* 17.14 is applicable.

17.16.104 Water level operating controls
»17.1 to 17.5 inclusive are applicable.

» 17.6 is not applicable.

*17.7 and 17.8 are applicable.
*17.9t0[17.13 are not applicable.

* 17.14 i applicable.

17.16.105 Water level protective controls
*17.1 to[17.5 inclusive are applicable.

* 17.6 is hot applicable.

*17.7 anld 17.8 are applicable.
*17.9to[17.13 are not applicable.

* 17.14 i applicable.

17.16.106 Air and water flow sensing controls
*17.1 to[17.5 inclusive are applicable.

* 17.6 is hot applicable.

» 17.7 arjd 17.8 are applicable except that, where necessary, the reset operation is obtained by actuation.

This actyation shalle as specified in 17.4 for accelerated speed, as permitted by the mechani

declared|by the manufacturer in Table 1.

» 17.9 to[17.44 inclusive are applicable.

Sm, or as

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

Additional subclauses:

18.101 Those parts of a boiler water level SENSING CONTROL which are exposed to boiler pressure shall
be capable of withstanding for 1 min without bursting, a hydraulic pressure equal to 400 % of the maximum

working pressure declared in Table 1, requirement 103.
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The float assembly of a float-operated boiler water level sensing control shall withstand 200 % of the
maximum working pressure declared in Table 1, requirement 103, when tested as declared in Table 1,
requirement 105.

Compliance is checked by the tests of this subclause.

18.101.1 Except for electrode-sensor type boiler water level SENSING CONTROLS, one sample is subjected
to the test.

For electrode-sensor type boiler water level SENSING CONTROLS, one sample subjected to the test of
13.101 s%all be used. In addition, a second previously untested sample of the electrode-sensgr type is

used after being conditioned for 30 days in an oven maintained at a temperature between 102 %|and 105
% of the declared maximum water temperature (Table 1, requirement 101).

The boilgr water level SENSING CONTROL is to be fitted to a tank filled with water and connegted to a
hydraulic| pump. The pressure is to be raised gradually to 400 % of the declared maximum| working
pressure jand held for 1 min.

Leakage |at a gasket or fitting is permitted provided the leakage does not occur below 200 Yo of the
declared maximum working pressure.

18.101.2] The float assembly of a float-operated boiler water level'SENSING CONTROL shall withstand 200
% of the declared maximum working pressure when tested as‘déclared in Table 1, requirement 105.

18.102 |A flow SENSING CONTROL employing a Bourdon.tube, a flexible metal bellows, a diaphragm or the
like rated| 2 000 kPa or more which is not contained within an enclosure shall withstand for 1 mip without
bursting @ hydraulic pressure equal to four times thé\maximum working pressure of the CONTROL.

The coNTRoL under test is to be filled with water to exclude air and is connected to a hydraulic pymp. The
pressurelis to be raised gradually to the required test pressure.

Leakage jpt a gasket or fitting during this test is permitted provided the leakage does not occur below 50 %
of the required test pressure and the test can be continued to four times maximum working pressure.

18.103 |A flow SENSING CONTROL employing a Bourdon tube, a flexible metal bellows, a diaphragm or the
like that i$ contained withinjan enclosure shall comply with 18.102 or shall:

» withstand for 1-tin without visible leakage a hydraulic pressure of two times the maximum| working
pressureand

 withstand\for 1 min a hydraulic pressure equal to four times the maximum working pressure.or if this
pressure cannot be reached without damage to the equipment, at least three times the maximum working

pressure. Also it shall be demonstrated that the enclosure can either relieve pressure equal to four times
the maximum working pressure without rupturing in a manner likely to endanger persons or surroundings,
or that it can withstand the test pressure.

The test is conducted as in 18.102.

18.104 A flow cut-out shall be capable of withstanding for 1 min, without bursting, a hydraulic pressure
equal to four times the maximum working pressure.

The CONTROL under test is to be filled with water to exclude air and connected to a hydraulic pump. The
pressure is to be raised gradually to the required test pressure.
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19 Threaded parts and connections

This clause of Part 1 is applicable.
19.101DV D2 Addition of 19.101DV.1 to the part 2:
19.101DV.1 10-day moist ammonia air stress cracking test

19.101DV.1.1 After being subjected to the conditions in 19.101DV.1.2 - 19.101DV.1.4, a
brass part containing more than 15 percent zinc shall show no evidence of cracking when
xamined using 25X magnification.

9.101DV.1.2 Each test sample is to be subjected to the physical stresses normally
mposed on or within a part as the result of assembly with other components. Such
tresses are to be applied to the sample prior to and maintained during the test. Samples
ith threads, intended to be used for installing the product in the field,'are to have the
hreads engaged and tightened to the torque specified in Table 19.101DV.1. Teflon {ape or
bipe compound are not to be used on the threads.

Table 19.101DV.1
Torque requirements for threadéd connections

Nominal thread size, mm (inches) Torque N-m (pound-inches)

25.4 1 135.6 (1200)
31.8 (1-1/4) 163.8 (1450)
38.1 (1-1/2) 175.1 (1550)
50.8 (2) 186.4 (1650)
63.5 (2:1/2) 197.7 (1750)
76.2 (3) 203.4 (1800)

9.101DV.1.3 Three representative products are to be degreased and then continuqusly
eéxposed in a set position for ten days to a moist ammonia-air mixture maintained in a glass
¢hamber approximately 305 by 305 by 305 mm (12 by 12 by 12 inch) having a glass|cover.

9.101DV.1:4:Approximately 600 ml (21 ounces) of aqueous ammonia having a speg¢ific
ravity of\0:94 is to be maintained at the bottom of the glass chamber below the
epresentative products. The representative products are to be positioned 38.1 m1(1-112

nch) above the aqueous ammonia solution and supported by an inert tray. The mojst
mmonia-air mixture in the chamber is to be maintained at atmospheric pressure and at a

temperature of 34 +2°C (93.2 +3.6°F).

20 Creepage distances, clearances and distances through solid insulation
This clause of Part 1 is applicable.
21 Resistance to heat, fire and tracking

This clause of Part 1 is applicable.
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22 Resistance to corrosion

This clause of Part 1 is applicable.

23 Electromagnetic compatibility (EMC) requirements — Emission

This clause of Part 1 is applicable.

24 Components

This clau

5e of Part 1 is applicable.

25 Normal operation

This clau

5e of Part 1 is applicable.

26 Eledtromagnetic compatibility (EMC) requirements — Immunity

This clau

27 Abn

This clau

Addition:

5e of Part 1 is applicable. See also Annex H.
prmal operation

e of Part 1 is applicable except as follows:

For air flgw and water flow SENSING CONTROLS, 272 and 27.3 are not applicable

See also

Annex H.

27DV D2 Modification of 27 of the Part 2:

Delete statement that 27.2 and 27.3 are not applicable.

28 Guidance on the-use of electronic disconnection

This clau

Figures

5e of Rart 1 is applicable.

The figures of Part 1 are applicable.

Annexes

The annexes of Part 1 are applicable except as follows:
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Annex H
(normative)

Requirements for electronic controls
This annex of part 1 is applicable except as follows:
H.2 Terms and definitions

H.2.23 Definitions relating to functional safety

Additional definitions:

H.2.23.1p1
PERMANENT OPERATION

continuops monitoring of the protective function during the operation of the appliance or system for longer
than 24

Note 1 to entry: 24 h is considered the typical time interval between a first and a second fault,

H.2.23.1p2
NON-PERMANENT OPERATION

continuos monitoring of the protective function during the operation of the appliance or system for less
than 24 iy

Note 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.6.18.1] — Control of class A control functions

Additional note:

NOTE 101{In general, water level sefisors perform Class A CONTROL function.
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H.7 Information

Table 1
(7.2 of edition 3) — Required information and methods of providing information

H.11 Constructional requirements
H.11.12 | Controls using software

H.11.12.4.6 Replace the second paragraph-bythe following:

Information Clause or subclause Method
58a Addition:
See Footnote a of Table H.101
Ad(ditional requirements:
111 T?Le output condition of air flow cut-outs, water flow cut-outs and boiler H.26.2.102 X
water level cut-outs and limiters after operation'®® H.26.2.103
H.26.2.104
H.26.2.105
H.27.1.2
H.27.1.1.2
112 The control is for permanent operation or non-permanent operation. H.2.23.101 X
H.2:28.102
H27.4.2.2.2
H27.1.2.3.2
113 Frlequency 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
Ad(ditionallnote:
%) For expmple, conducting or non-conducting, as applicable.

NOTE The yalue of the declared times can be speg¢ified in the applicable equipment standard.

H.11.12.3.7

Additiondl note:

NOTE 101 The responses declared in Table 1, requirement 72, may be specified in the applicable appliance standard.

H.23 Elpectromagnetic compatibility (EMC) requirements — Emission

H.23.1.2| Radio frequency emission

Addition:

Integrated and incorporated automatic electronic air flow, water flow and water level SENSING CONTROLS
are not subjected to the tests of this subclause, as the results of these tests are influenced by the
incorporation of the electronic 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

Additional note:

NOTE 101 Water level operating controls are classified as having TYPE 1 ACTION, therefore only H.26.8 is applicable.
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H.26.2 Addition:

For air flow, water flow and boiler water level SENSING CONTROLS, after each test, one or more of the
following criteria shall apply as permitted in Table H.101.

Additional subclauses:

H.26.2.101 The air flow, water flow or boiler water level SENSING 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.26.2.1D2 The air flow, water flow or boiler water level SENSING CONTROL shall assume the|condition
declared|in Table 1, requirement 111, and thereafter shall operate as in H.26.2.101.

H.26.2.1p3 The air flow, water flow or boiler water level SENSING CONTROL shall assume the |condition
declared|in Table 1, requirement 111, such that it cannot be reset automatically or manually. The output
wave form shall be sinusoidal or as declared in requirement 53 of Table 1, requirement 106 for normal
operation.

H.26.2.1p4 The air flow, water flow or boiler water level SENSING CONTROL shall remain in the [condition
declared| in Table 1, requirement 111. A non-self-resetting control shall be such that it can gnly reset
manually. After the low air flow, low water flow or water level which ¢aused cut-out to occur is ho longer
present, |it shall operate as in H.26.2.101 or shall remain in the declared condition as in H.26.2.10B.

H.26.2.1p5 The air flow, water flow or boiler water level SENSING CONTROL may return to its initial state
and thergafter shall operate as in H.26.2.101.

If a CONTROL is in the condition declared in Table A“requirement 111, it may reset but shall resume the
declared| condition again if the low air flow, low water flow or water level which caused it to operpate is still
present.

H.26.2.1p6 The outputs and functions ©f an air flow, water flow or boiler water level SENSING|CONTROL
shall be @s declared in Table 1, requirements 58a or 58b.

Table H.101
Compliance criteria
Applicable Clause H.26 Compliance criteria permitted
tests
Air flow cyit-outs, WATER H.26.2.101 H.26.2.102 H.26.2.103 H.26.2.104 H.26.2.105 H.p6.2.106°
FLOW CYT-OUTSand
BOILER WWATERLEVEL
CUT-OUTS and limiters
H.26.4 tolL 26 14 inclusive B B B A A X

Air flow operating, water flow H.26.2.101 H.26.2.102 H.26.2.103 H.26.2.104 H.26.2.105 H.26.2.1062
operating and BOILER
WATER FEED CONTROLS

H.26.8, H.26.9 X X X
X permitted for other than air flow, water flow and BOILER WATER LEVEL CUT-OUTS.

A = permitted when the disturbance is applied after operation.

B = permitted when the disturbance is applied before operation.

@ This compliance criteria is permitted only for integrated or incorporated controls, since the acceptability of the output must be
judged in the appliance.
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H.26.3 Addition:
The WATER LEVEL OPERATING CONTROL is energized during the tests.

For air flow and water flow SENSING CONTROLS, after the tests of H.26.4 to H.26.14 inclusive, the samples
shall meet the requirements of Clause 8, 17.5 and Clause 20.

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

H.26.5.2 Voltage verification test

H.26.5.2.2 Test procedure
Modificatfon:
Replacement of the 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 111, each tesf cycle is
performefl three times when the CONTROL is in the declared condition.and three times when it i§ not. For
other watger level SENSING CONTROLS, the relevant operating modes aré.conducting and not condugting.

H.26.6 Test of influence of voltage unbalance
Addition:
For air flgw and water flow SENSING CONTROLS, this subclause is not applicable.
H.26.8 PBurge immunity test

H.26.8.3 | Test procedure

Addition:
The relevfant operating modes'are conducting and not conducting.
Additiondl subclause:

H.26.8.3.101 For CONTROLS declared under Table 1, requirement 111, three of the tests are performed
when the|CONTROEis in the declared condition and two are performed when it is not.

H.26.9 Electrical f ransien rst immuni

H.26.9.3 Test procedure

Addition:

The relevant operating modes are conducting and not conducting.
Additional subclause:

H.26.9.3.101

For controls declared under Table 1, requirement 111, the tests are performed when the CONTROL is in the
declared condition and when it is not.
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