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Test item description..........cccceeeueee. : BridgeSwitch Motor Protection Integrated Circuit (IC)
Trade Mark.......ccccoevviiienniiiiiiee e, : ™
-_—— P
p TPOWE! Zeco -
integrations” Srmart
Manufacturer ........cccoceeeeeeeiiiiiiiiineenn. . | Same as Applicant
Model/Type reference..........ccccee...... : 1) BRD1160C, BRD1260C

2) BRD1161C, BRD1261C
3) BRD1163C, BRD1263C
4) BRD1165C, BRD1265C

RAtiNgS ...coovvveeeiiiiie e : 1) DC340V, 0.22A
2) DC340V, 0.5A
3) DC340V, 0.75A
4) DC340V,10A

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):

] |CB Testing Laboratory: UL LLC (Northbrook)

Testing location/ address..........ccccevvvveeenns’ 333 Pfingsten Road
Northbrook, IL 60062 U.S.A.

Tested by (name, function, signature)........: Vladimir Ivetic e~
(Handler) \j b=

Approved by (name, function, signature)...: Patrick Hittman 2, . 5 g.i - , ;
(Reviewer)

[] |Testing procedure: CTF Stage 1:

Testing location/ address.........coeeevvvveeenn..

Tested by (name, function, signature)........:

Approved by (name, function, signature)...:

[] |Testing procedure: CTF Stage 2:

Testing location/ address...........ooevvvvveeenn..

Tested by (name + signature) ..........ccccoeve..

Witnessed by (name, function, signature) .:

Approved by (name, function, signature)...:

[] |Testing procedure: CTF Stage 3:

[] |Testing procedure: CTF Stage 4:

Testing location/ address.........ccooevvvvveeenn..

Tested by (name, function, signature)........:

Witnessed by (name, function, signature) .:

TRF No. IEC60730_11I
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Approved by (name, function, signature)...:

Supervised by (name, function, signature) :

TRF No. IEC60730_11I
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List of Attachments (including a total number of pages in each attachment):

Summary of testing: As this is an Informative report, testing referenced in the 60335-1 Test
Report referenced below, was done for reference only and not necessarily following requirements
of the CB Scheme and/or the UL LLC. accreditation requirements.

Tests performed (hame of test and test Testing location:

clause):

See 60335-1 Report for tests considered See 60335-1 Report for tests considered necessary
necessary per the end product standard per the end product standard

Summary of compliance with National Differences (List of countries addressed):

European Group Differences (for this type of product it was determined there was no need to publish a
separate Group Differences TRF)

DX The product fulfils the requirements of EN60730-1 July 16

TRF No. IEC60730_11I
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Copy of marking plate:

The artwork below may be only a draft. The use of certification marks on a product must be
authorized by the respective NCBs that own these marks.

See 60335-1 Test Report

TRF No. IEC60730_1I
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TEST ITEM PARTICULARS:

SUPPIY CONNECHION......cceiiieiiiciiceeee e :

1 [ DcC Mains
] External Circuit - not Mains connected
To be assessed in the end appliance

Supply Connection — TYPE ....occvvvveereenieeiie e :

[] permanent connection
[] mating connector [] other:
To be assessed in the end appliance

Over voltage category (OVC) .....ccccovevvveeeeeerennns : [~dJovciJovcl Clovcll
[Jovciv [] other:
To be assessed in the end appliance
Class of @QUIPMENT .......coovevveieee e . |[IClass| [Jclass!l  []Class il
To be assessed in the end appliance
Manufacturer’s specified maxium operating ambient: | 150°C
IP ProteCtion Class .........ccceveeeverereiveeeeiereeiereeseeenanns o [>dipxo P

To be assessed in the end appliance

Possible test case verdicts:
- test case does not apply to the test object......... :
- test object does meet the requirement................ :

- test object does not meet the requirement......... :

N/A
P (Pass)
F (Fail)

L= (1L SRRSO :
Date of receipt of test item .........cccovceeviiiciiveenennn, :

Date (s) of performance of testS........c.cccevvvrivennnen. :

See Main 60335-1 Test Report
See Main 60335-1 Test Report
See Main 60335-1 Test Report

General remarks:

Throughout this report a

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

This report makes reference to EMC Report and Software Report. When applicable to the evaluated
control, the official IEC60730_11 (SOF) and IEC60730_11 (EMC) shall be used.

] comma/ [X point is used as the decimal separator.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate
includes more than one factory location and a
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has

been provided ..o :

[] Yes
X Not applicable

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies) .......cccoccvvvvvenenne :

See Main 60335-1 Test Report

TRF No. IEC60730_1I
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General product information and other remarks: See Main 60335-1 Test Report for additional
information.

The BridgeSwitch™ family of integrated circuits have integral high and low-side FETSs that drive an
external motor coil and provide protection to that motor. From the rectified DC input, the internal FETs
switch the DC to provide a switched output to each motor coil under normal conditions, and are used to
provide a micro-interrupt to introduce impedance in the output path to the motor under abnormal
conditions, such as overload, stalled rotor and loss of phase. These devices may be constructed with
differently rated FETs which are associated with different models as shown on Page 1 with different
continuous current ratings. The ICs have external resistors — called RXL for the low side and RXH for the
high side FET — of certain resistance values to set the current limit threshold. For example, for the 3.0A
rated model, a 100kohms selection for these resistors will result in a current limit threshold of 1.5A (-0.50
factor from graph x 3.0A); and a 44.2kohm selection of resistors in the design would result in 3.0A (1.0
factor from graph x 3.0A). The components are normally provided with an input of a DC high-voltage bus
where the typical application is to have the nominal input voltage of AC240V rectified, for DC340V.
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The IC is considered suitable to be used in a protective electronic circuit (PEC, using 60335-1
terminology and clauses below) to mitigate the following abnormal conditions using the inherent
current protection logic:

» Stalled motor/locked rotor per Clause 19.7;

» Loss of phase protection per Clause 19.8; although the loss of phase is typically considered losing
one phase for a three-phase AC system, such testing was conducted for losing one of the DC
phases of a three-phase DC brushless motor.

* Motor overload per Clause 19.9;

From IEC60730-1, the micro-interruption of the output voltage to the motor was evaluated as a Type 2.Y
control with Class B hardware control function (no software dependency). These IC’s will need to have
additionaly hardware circuitry functioning in conjunction with them to constitute the entire end appliance
“control”. Many clauses of this Report were marked as “N/A” due to the fact the entire control would then
need to have additional applicable clauses evaluated per the 60730-1 and 60335-1 Standards.

Three ICs were tested in a reference design called DER-654, which is a board assembly detailed in
Attachment 2, configured to have RXL and RXH resistors for limiting the values shown therein, and tested
with a representative motor (Shunde Hopmotion, Type 57BL110S30-3150TFO)

Notes on Evaluation:
* Only the inherent current protection features were considered in this evaluation (for their suitability
to be used in the PECS identified above).
* The EMC immunity testing of the protective electronic circuit (PEC) per Clause 19.11.4 should be
considered in the end product evaluation.

TRF No. IEC60730_1I
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IEC 60730-1
Clause Requirement + Test Result - Remark Verdict
3 GENERAL REQUIREMENTS
Controls are so designed and constructed that in
normal use, they function so as not to cause injury
to persons or damage to surrounding property,
even in the event of such carelessness as may
occur in normal use
5 RATINGS
5.1 Maximum rated voltage (V) ....cccccevvvveeiiiiineeiinnnn. : | DC340V nominal
6 CLASSIFICATION P
6.1 Nature of SUPPIY ..oovveeeeiiiiiiee e . | Rectified DC bus of AC240V input O
6.2 Type of load and power factor............cccceeeeviineeenn. : | External DC brushless motor O
6.3 PUIMPOSE ... : Drives external motor with |n_tegral O
overload/overcurrent protection
6.4 Features of automatic action, Type 1 or Type 2....: | Type 2.Y as required by IEC60335-1 O
6.5 Degree of protection provided by enclosure per IEC
60529 and control pollution situation ......................:
6.6 Method of conNNECtioN. .........ccocvveirinieciee O
6.7 Ambient temperature limits of the switch ahead: O
’ Tmin(OC).; Tmax (OC)
6.8 Protection against electric shock ..........cccccevvvvinnnn: !ntegrated contrgl, to be assessed S
in the end appliance
6.9 Circuit disconnection or interruption............c.ccceeeen !\/Ilcro-lnterruptlo_n; to be assessed s
in the end appliance
6.10 Number of cycles of actuation (M) of each manual - O
' ACTION ...ttt e
6.11 Number of cycles of actuation (A) of each automat|c O
' T 1[0 ] o DSOS
6.12 Temperature limits of the mounting surface of the Not more than 20K above ambient O
’ CONLrol (°C OF K) oo
6.13 Value of proof tracking index (PTI) for the |nsulat|on O
’ Material USed .........ccviieriieniiie e
Period of the electrical stress across insulating parts | Long period O
6.14 supporting live parts, and between live parts and
earthed metal (short or long period)..........cccccvviennl
6.15 CONSHIUCHON.......cccveeieeie et srecsteesee e | INEQPated control O
6.16 Ageing requirements (type Y) of end-product O
) EQUIPMENT .ottt
6.17 Use of thermistor (ANNEX J) ......ocovvereveirenrininieiennd O

TRF No. IEC60730_1I
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IEC 60730-1
Clause Requirement + Test Result - Remark Verdict
Class B of electronic device (IC) in a O
6.18 Classes of control functions (Annex H).................... |representative electronic control —
No Software in the IC
7 INFORMATION P
7.2.1 Information required for controls and the appropriate method for providing this information
is as indicated in Table 1
1 — Manufacturer’s name or trademark Marked on IC P
(Method C). .ot
2 — Unique type reference (Method C) .................... |Marked on IC P
3 — Rated voltage or rated voltage range in volts N/A
(Method C) .o
4 — Nature of supply (Method C).......ccceecveveviennnnnl N/A
5 — Frequency, if other than for range 50 Hz to 60 N/A
Hz inclusive (Method C) ......ccovvcviveieiie e
6 — Purpose of control (Method D or E)................... |D
6a — Construction of control (Method X).................. |D
7 — The type of load controlled by each circuit D
(Method C) .o
15 — Degree of protection by enclosure: N/A
(MEthod C) ..o e
17 — Terminals for external conductors (Method C): N/A
18 — Terminals for external conductors which N/A
accept a wider range of conductor sizes,
(Method D OF E) .ot
19 — Method of connection and disconnection for N/A
screwless terminals (Method D)........cccvvveviiiienen
20 - Details of any special conductors which are N/A
intended to be connected to terminals for internal
conductors (Method D) ........cccoveveieevierinieenee e
21 — Maximum temperature of terminals for internal N/A
conductors, if higher than 85°C (Method X) ...........:
22 — Temperature limits of the switch head, if Tmin N/A
lower than 0°C, or Tmax other than 55°C (Method C):
23 — Temperature limits of mounting surfaces (Ts) N/A
(Method C) .o e
24 — Classification of control according to protectlon Integrated control P
against electric shock (Method X)..........ccceeevvennnnn
25 — For Class Il controls, the symbol for Class N/A
construction (Method C) .......cccocevviinieninnieniiiiinn
26 — Number of cycles of actuation (M) for each No manual action N/A

manual action (Method X) .......cccceeeviivienninniiniinnnn

TRF No. IEC60730_1I
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IEC 60730-1

Clause Requirement + Test Result - Remark Verdict
27 — Number of automatic cycles (A) for each N/A
automatic action (Method X) ........cccooeverieniiiiinnn
28 — Ageing period (Y) for controls with Type 1M or N/A
2M action (Method X) ......ccceeveeieniieniinie e
29 — Type of disconnection or interruption prowded N/A
by each circuit (Method X).......cccoveveriiiienreenn
30 — PTI of materials used for insulation N/A
[YL=8 T To I TR
31 — Method of mounting controls (Method D).......: N/A
31a — Method of providing earthing of control N/A
(MEthOd D) ..ot
32 — Method of attachment for non-detachable N/A
cords (Method D OF E) .oooveveiiieeeiee e
33 — Intended transportation condition of control N/A
(Method X) ..cveeiieiiiirieeie e e
34 — Details of any limitation of operating time N/A
(Method D OF E) .ot
35 — Period of electric stress across insulating parts N/A
(MEthod X) ...oeeeieeeiiie et
36 — Limits of activating quality for any sensing N/A
element over which micro-disconnection is secure
(MEthod X) ..o e
37 — Minimum and/or maximum rates of change of N/A
activating quantity, or minimum and/or maximum
cycling rates for a sensing control (Method X) ........:
38 — Values of overshoot of activating quantity for N/A
sensing controls (Method X) ......ccccvviveeiieinineniennd
39 — Type 1 or Type 2 action (Method D or E)........: | Type 2, Method X P
40 — Additional features of Type 1 or Type 2 actlons N/A
(Method D OF E) ..o
41 — Manufacturing deviation and condition of test N/A
appropriate to deviation (Method X)..........ccccevviennl
42 — Drift (Method X) ..cceeeiieeeeiee e N/A
43 — Reset characteristics for cut-out action N/A
(Method D OF E) ..ovveeiiiiiieeciceie e
44 — Hand-held control or control intended for hand- N/A
held equipment (Method X).......cccccovvivennnniiniinnnndd
45 — Limitation to the number or distribution of flat N/A
push-on receptacles (Method D or E)........ccccccce...lt
46 — Manufacturing deviation and drift of its N/A
operating value, operating time or operating
sequence is within the declared limits
(Method D OF E) ..ovveeeiiiieeieee e

TRF No. IEC60730_1I
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IEC 60730-1

Clause Requirement + Test Result - Remark Verdict
47 — Extent of any sensing element (Method X) .....: N/A
48 — Operating value(s) or operating time N/A
(MEthOd D) ..ot e
49 — Control pollution degree (Method D or E)........: N/A
50 — Control intended to be delivered exclusively to N/A
the equipment manufacturer (Method X).................:
51 — Glow wire test temperatures (Method X).........: N/A
52 to 60 See Annex H N/A
61 to 65 See Annex J N/A
66 to 74 See Annex H N/A
75 — Rated impulse voltage (Method D or E) ..........: N/A
76 — Type of printed wiring board coating N/A
(Method X)....c.oneiie e el
77 — Temperature for ball pressure test N/A
(MethOd X) .ecveeiiiiiiiiniierie e
78 — Max declared torque on single brush mounting N/A
using thermoplastic material (Method D or E) .........:
79 — Pollution situation in the micro-environment of N/A
the creepage or clearance if cleaner than that of the
control (Method X) .....ccceevereiiie e
80 — Rated impulse voltage for the creepage or N/A
clearance if different from that of the control
(Method D OF E) ..ot
81 — Values designed for tolerances of distances for N/A
which the exclusion from fault mode “short” is
claimed (Method X) ........ccoeeiiiiieiee e
82 to 84 See Annex J N/A
85 — For Class Il controls, the symbol for Class 11l N/A
construction (Method C) .......cccoeveeeiiieiniiieiine e
86 — For SELV or PELV circuits, the ELV limits N/A
realized (Method X) .....cccoccviveeieniieniieveee e
87 — Accessible voltage of SELV/PELV circuit, if N/A
different from 8.1.1, product standard referred to for
the application of the control, in which standard(s)
the accessible SELV/PELV level(s) is (are)
(MEthod X) ..o
88 See Annex U N/A
89 — Emission tests and groups as declared N/A
according to CISPR 11 (Method X) ......ccccccvviviiinnnt
90 — Immunity tests for protective controls for use N/A
according to IEC 60335 appliances (Method X)......:
91 to 94 See Annex H N/A

TRF No. IEC60730_1I
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IEC 60730-1
Clause Requirement + Test Result - Remark Verdict
95 — Maximum declared short-circuit current N/A
(MethOd X) .ecveeiiiiciiiriiirie e e
96 — Overcurrent protective device external to the N/A
CONTROL (Method D OF E)...cccvevveeviiiriiiie e
97 — For INCORPORATED CONTROLS OF INTEGRATED N/A
CONTROLS, whether the overload test done at
control level (Method X) ......ccccovvvviinieiniceniceiiniee :
98 — Maximum altitude at which the CONTROL can N/A
be used if greater than 2000m (Method X)........... :
7.2.2 Information which is indicated as being required by P
marking (C) or by documentation (D, E) is prowded
for the testing authority ........cccocovevee i
7.2.3 For controls submitted in, on or with an equipment, P
the requirement for Documentation (D, E) replaced
with Declaration (X)
7.2.4 Marking for an INTEGRATED CONTROL within a more N/A
complex control is included in the marking of the
complex control
. . : Significant marking is not possible N/A
7.2.5 Docgmen;atlon (D.’ E) requirement is met by on small IC, and must be provided
providing information by Marking (C) per (D, E)
7251 Declaration (X) requirement is met by providing N/A
B information by Documentation (D, E) or Marking (C)
Information for INTEGRATED CONTROL provided by P
7.2.6 :
Declaration (X)
Incorporated control provided with marking of N/A
manufacturer’s name or trademark and unique type
reference when other required marking is provided
by Documentation (D, E)
Information for incorporated control intended for N/A
exclusive delivery to the equipment
Controls with lack of space are marked with Limited marking applied P
manufacturer’s name or trademark and the unique
7.2.7 ; ; .
type reference, while other required marking
included in Documentation (D, E)
798 Additional marking or information permitted if does N/A
- not give rise to misunderstanding
. . | No such symbols required due to N/A
7.2.9 Appropriate IEC symbol(s) used per 7.2.9 ............. * | building in of component
7.3 Class Il symbol N/A
Used only for in-line cord, free-standing, and N/A
7.3.1 )
independently mounted controls
Sides of the outer square are approximately twice N/A
7.3.2 : .
the length of sides of the inner square
73.2.1 Largest dimension of the control (mm) ..................: O

TRF No. IEC60730_1I
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IEC 60730-1

Clause Requirement + Test Result - Remark Verdict
The length of the side of outer square (mm) ..........: O
Controls which include terminals for earthing N/A

7.3.2.2 continuity for functional purposes are not marked
with the symbol for class I

7.4 Additional requirements for marking N/A
Marking placed on the main body or on non- N/A

74.1
detachable parts
Required marking is legible and durable N/A

7.4.2 Terminals of controls intended for the connection of N/A
supply conductors are indicated by an arrow
pointing towards the terminal

743 Terminals for neutral external conductor are N/A

o indicated by letter "N"
Earthing terminals for external earthing conductors N/A

7431 or earthing continuity, and terminals for earthing for
functional purposes are identified
— for protective earth by the earth symbol for N/A
protective earth, IEC 60417-5019 (2006-08)

— for functional earth by the earth symbol for N/A
functional earth, IEC 60417-5017 (2011-07)

7432 All other terminals are suitably identified N/A
Indication of the direction to increase or decrease N/A
response value for the controls intended to be set

7.4.4 . )
by the user or the equipment manufacturer is
provided (ex. “+” and “-)

Controls intended to be set by the equipment RXL and RXH specified to be P
manufacturer or the installer accompanied by selected for maximum current
documentation (D) indicating proper method for available, Method D

securing the setting

Replaceable parts destroyed during the normal N/A
operation marked to enable their identification from

745 .

a Catalogue or similar document, even after they
have operated
Controls intended to be connected only to SELV N/A

7.4.6 systems are marked with the graphic symbol IEC
60417-5180 (2003-02)

This requirement does not apply where the means N/A
of connection to the supply is so shaped that it can

only mate with a particularly designed SELV or

PELV arrangement

Controls designed as required for class I, but carry N/A

terminals for earthing continuity for functional
purposes are not marked with the symbol for class
[l construction

TRF No. IEC60730_1I
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IEC 60730-1
Clause Requirement + Test Result - Remark Verdict
7.4.7 Equipment carries a replaceable battery, and N/A
replacement by an incorrect type could result in an
explosion
- If the battery is intended to be replaced by the N/A
user, marking close to the battery or a statement in
both the instructions for use and the service
instructions are provided
- If the battery is not intended to be replaced by the N/A
user, marking close to the battery or a statement in
the service instructions are provided
7.4.8 The battery compartment of controls incorporating N/A
batteries that are intended to be replaced by the
user are marked with the battery voltage and the
polarity of the terminals
If colours are used, the positive terminal is identified N/A
in red and the negative terminal in black
Colour is not used as the only indication of polarity N/A
7.4.9 The instructions for controls incorporating batteries intended to be replaced by the user N/A
include:
- the type reference of the battery N/A
- the orientation of the battery with regard to polarity N/A
- the method of replacing batteries N/A
- warning against using incorrect type batteries N/A
- how to deal with leaking batteries N/A
The instructions for controls incorporating a battery that contains hazardous to the N/A
environment materials give details on how to remove the battery:
- the battery must be removed from the control N/A
before it is scrapped
- the control must be disconnected from the supply N/A
mains when removing the battery
- the battery is to be disposed of safely N/A
7.4.10 See Annex V — Information regarding charging of N/A
batteries provided
8 PROTECTION AGAINST ELECTRIC SHOCK N/A
8.1.1 Adequate protection provided against accidental N/A
contact with live parts in all unfavourable positions
of normal use, and after all accessible detachable
parts (other than lamps behind the detachable
cover) were removed
Protection against accidental contact with live parts N/A

of the lamp provided to allow safe insertion and
removal of the lamps

TRF No. IEC60730_1I
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IEC 60730-1

Clause

Requirement + Test

Result - Remark

Verdict

SELV or PELYV circuits supplied at a voltage not
exceeding 24 V are considered non-hazardous.....:

N/A

If SELV- or PELV-circuits supplied at higher than 24
volts, or higher than declared according to
requirement 87 of Table 1, are accessible, the
current between the accessible part(s) and either
pole of the supply source of the SELV/PELYV circuits
comply with H.8.1.10.1

N/A

8.11.1

SELV/PELYV circuits supplied at a different voltage
value (other than 24V) considered non-hazardous :

N/A

- The control is used in an application governed by
another product standard with different limit values;
and,

N/A

- The manufacturer declares the application,
product standard governing the application and
level of voltage of the application

N/A

8.1.2

Class Il controls and controls for Class Il equipment
provided with protection against accidental contact
with metal parts separated from hazardous live
parts only by basic insulation

N/A

8.1.3

Lacquer, enamel, paper, cotton, oxide film on metal
parts, and beads and sealing compounds not relied
upon for protection against accidental contact with
hazardous live parts

N/A

8.1.4

For controls connected to gas or water supply
mains, any metal part conductively connected to
pipes is separated from hazardous live parts by
double insulation or reinforced insulation

N/A

8.1.5

For Class Il controls and controls for Class Il
equipment intended for fixed installation, protection
is not impaired by the installation of control

N/A

8.1.6

For integrated and incorporated controls, tests of
8.1.8 t0 8.1.9.5 applied to accessible parts when
control is mounted as intended with detachable
parts removed

N/A

8.1.7

For in-line and free-standing controls, tests of 8.1.8
to 8.1.9.5 applied when control is fitted with flexible
cord, with detachable parts removed and hinged
covers which can be opened without a tool are
opened; cross-sectional area of cord( mm2)......... :

8.1.8

For independently mounted controls, the tests
made when control mounted as in normal use, fitted
with cable or with a conduit, with detachable parts
removed and hinged covers which can be opened
without a tool are opened; cross-sectional area of
cable (MM32) ... :

8.1.9

Tests using the standard test finger and test pin:

N/A
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Result - Remark

Verdict

- The standard test finger shown in Figure 2 applied
without force in every possible position

N/A

- Apertures preventing the entry of the finger further
tested by means of a straight unjointed test finger of
the same dimensions applied with a force of 20 N

N/A

If test finger entered, the finger shown in Figure 2
pushed through the aperture.

N/A

If the unjointed test finger did not enter, the
increased force of 30 N applied

N/A

When the guard so displaced or the aperture so
distorted that the test finger in Figure 2 can be
inserted without force, the test with the latter finger
repeated with electrical contact indicator

N/A

8.1.9.2

Openings in insulating material and unearthed
metal tested for accessibility of live parts by
applying the test pin without force in every position

N/A

8.1.9.3

Hazardous live parts were not touched

N/A

8.1.94

For controls with double insulation construction, the
metal parts were not accessible with the standard
test finger, which are only separated from
hazardous live parts by basic insulation

N/A

8.1.9.5

A part is regarded detachable if:

- there is an instruction to remove a part during
normal use or user maintenance; and,

- there is no warning on the part that indicates
“Disconnect from supply before removing..............:

N/A

8.1.11

Between Class Il and main/earth circuits, insulation
external to the safety isolating transformer complies
with Class Il insulation

N/A

8.1.12

Live parts are hazardous if they exceed the values
specified in 8.1.1 and if are not separated from the
source by protective impedance and are not a PEN
conductor or a part of the equipotential bonding
SYSEM .ttt :

N/A

8.1.13

Controls having battery compartments that can be
opened without a tool or provided with user
instructions indicating the battery may be replaced
by the user, are provided with:

- basic insulation between live parts and the inner
surface of the battery compartment

- if the control can be energized without the
batteries, double or reinforced insulation is provided

N/A

8.2

Actuating members and means

N/A

8.2.1

Actuating members are not live

N/A

8.2.2

Live actuating means provided with fixed insulated
actuating member

N/A
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Live actuating means not accessible when N/A
actuating member is removed
823 For controls other than Class Il or for other than Class Il equipment, actuating members N/A
- and handles to be held in normal use are:
- of insulating material, or N/A
- covered by insulating material N/A
If of metal, accessible parts (likely to become live in N/A
when insulation fails) separated from their actuating
means or fixings by supplementary insulation
Controls for fixed wiring or for stationary equipment, previous requirement not applicable if N/A
parts:
- reliably connected to an earthing terminal/contact, N/A
or
- shielded from live parts by earthed metal N/A
8.3 Capacitors N/A
For Class Il in-line cord controls and independently N/A
8.3.1 mounted controls, capacitors are not connected to
accessible metal parts
For controls for Class Il equipment, capacitors are N/A
not connected to metal likely to be connected to
accessible metal parts (control correctly mounted)
Metal casings of capacitors separated by N/A
supplementary insulation from:
- accessible metal parts N/A
- metal parts likely to be connected to accessible N/A
metal parts
Controls connected to the supply by means of a N/A
8.3.2 plug designed that there is no risk of electric shock
(from capacitor) when touching the pins of the plug
gggi h Test method to show compliance to 8.3.2............... : See attached TABLE 8.3.2 N/A
8.4 Covers and uninsulated live or hazardous parts; cover fixing screws: N/A
- not accessible, or N/A
- earthed, or N/A
- separated by double or reinforced insulation, or N/A
- not accessible after mounting in the equipment N/A
9 PROVISION FOR PROTECTIVE EARTHING N/A
911 Accessible parts other than actuating members of in-line cord, free-standing and N/A
o independently mounted controls of Class 0l or Class | which may become live:
- connected to an earthing terminal, or N/A

TRF No. IEC60730_1I




Page 18 of 96

Report No. 4788685352

IEC 60730-1
Clause Requirement + Test Result - Remark Verdict
- terminated within the control, or N/A
- connected to an earthing contact of an equipment N/A
inlet
Accessible parts other than actuating members of integrated and incorporated controls for N/A
9.1.2 ) ) =9
Class 0l and Class | equipment which may become live:
- have provision for earthing, or N/A
- earthed by the fixing means N/A
Earthing terminals, terminations or contacts not N/A
9.1.3 . ;
electrically connected to any neutral terminal
9.2 Control of Class Il or Class llI: N/A
- no provision for protective earthing N/A
9.3 Adequacy of earth connections N/A
931 Connection between earthing terminal and parts to See attached TABLE 9.3.1 N/A
" be connected is of low resistance..........c.ccccceeeee. :
Fixed wiring and methods X and M earthing N/A
9.3.2 ; :
terminals meet requirements of 10.1
933 External earthing connections not made by N/A
e screwless terminals
For attachment methods Y and Z, screwless N/A
earthing terminals complying with IEC 60998-2-2,
60998-2-3 or 60999-1
9.34 Size of accessible earthing terminals N/A
- accessible earthing terminals, range: N/A
2.5 mm? to 6 mm?
- unable to loosen without the aid of a tool N/A
9.35 Size of non-accessible earthing terminals N/A
- size of current -carrying terminal (mm?) .............. : O
- size of earthing terminal (MmM32) ...........cccoceeiveenen. : O
936 Earthing terminals locked against accidental N/A
e loosening
9.4 Corrosion resistance N/A
9.4.1 Material of earthing terminals, body: N/A
- body of earthing terminals made of brass N/A
- other metal not less resistant to corrosion N/A
- screws or nuts made of brass N/A
- plated steel or other resistant material N/A
94.2 Precaution against risk of corrosion between copper N/A
o and frames or enclosures of aluminium or its alloys
95.1 Detachable part with earth connection N/A
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- placing part in position: earth contact made before N/A
current-carrying connections
- removing part: earth contact separated after N/A
disconnection of current-carrying connections
Incorporated controls likely to be separated from its N/A
normal earthing means after mounting in
9.5.2 . . . .
equipment, provided with permanent earthing
connection or conductor
10 TERMINALS AND TERMINATIONS N/A
10.1 Terminals and terminations for external copper conductors N/A
In terminals for fixed wiring and for cords using X N/A
10.1.1 and M attachment method connections made by
screws, nuts or equally effective methods
Use of a special purpose tool not required N/A
10.1.1.1 Terminals or terminations for cords using Y and Z N/A
B attachment method comply with clause 10.2
Need for special purpose tools N/A
10.1.2 Screws and nuts which clamp external conductors: N/A
- metric ISO thread; SiZ€......cccoeeveeiiiiiiiiiiiiiiiieeen, : O
- 1SO equivalent; SIZe ........ccovevceevieniiinceeeee, : O
- do not serve to fix other components N/A
Exception: terminal also clamps internal conductors N/A
which are so arranged that they are not displaced
when fitting the external conductor
Soldered, welded, crimped or similar terminations N/A
10.1.3 not used for non-detachable cords X and M
attachments
10.1.4 Terminals for fixed wiring and non-detachable cords using attachment methods X or M: N/A
- terminal No. or identification ............c..ccocrvenene. : O
- Current (A) carried by terminal ............ccoceevennee. : O
- Flexible cord or fixed Wiring ........cccocovvvveveennennne. : O
-conductor cross-sectional area - smallest (mm?) : O
-conductor cross-sectional area - largest (mm?) ..: O
101.4.1 Terminal designed for wider range of conductor size N/A
T declared ... :
1015 Terminals for fixed wiring and non-detachable cords N/A
o using attachment methods X or M securely fixed
10.1.5.1 10 times fastening and loosening conductor of largest cross-section: N/A
- kind of wire used..........cccovviniiieniiie : O
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- cross-sectional area (Mm2) .........ccccceevvveenereennen. : O
- applied torque value (NM).......ccoevevrieinieeneenienne. : O
- terminals did not work loose N/A
- internal conductors not subjected to stress N/A
- creepage and clearances distances not reduced N/A
below values required in Cl. 20
Terminals for fixed wiring and non-detachable cords N/A
10.1.6 using attachment methods X or M clamp
conductors between metal surfaces
Screwless terminals for current < 2 A with non- N/A
metallic surface
No undue damage to the conductor after tightening N/A
or loosening (tests of 10.1.5)
Terminals for fixed wiring and non-detachable cords N/A
10.1.7 using attachment method X do not require special
preparation of the conductor
Alternate means of connection for type X N/A
10.1.7.1
attachment
In terminals for fixed wiring and non-detachable N/A
10.1.8 cords using attachment methods X or M conductor
remains secure while clamping
10.1.8.2 Terminals are fitted with conductors: N/A
- cross-sectional area (Mm32) ........ccccccevvevencneecenn’ O
- Flexible cord / Fixed Wiring.........cccovecenencnnenenn O
- Wires of fixed wiring conductors are straightened N/A
The wires of flexible cables and cords are twisted in N/A
10.1.8.3 one complete turn in 20 mm and conductor is
inserted into the terminal
- Torque applied on screws (NM).......ccoccevevcvrecnnnnn O
Neither the conductor nor the wire of a stranded N/A
10.1.84 ;
conductor slipped out
10.1.9 Clamping reliability of the terminals N/A
10.1.10 Terminals did not attain excessive temperatures N/A
- during the test of Clause 14 (°C)....ccccevvvevencnecnnnn
Terminals so are located that each core contained N/A
within any fixed wiring sheath or flexible cord sheath
10.1.11 ; ; : S
is terminated in reasonable proximity to the other
cores within the same sheath
10.1.12 Test of escaped wire for terminals with attachment methods X or M N/A
- An 8 mm length of insulation is removed from the N/A
end of a stranded conductor
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- Free wire of stranded conductor makes no contact N/A

with accessible metal parts

- Free wire of stranded conductor makes no contact N/A

with metal parts of Class Il controls separated from

accessible parts by supplementary insulation only

- Free wire of a conductor connected to the earthing N/A

terminal makes no contact with live parts

- Free wire of a conductor connected to live N/A

terminals not accessible and does not short-circuit

an action providing full or micro-disconnection

Contact pressure not transmitted via insulating N/A
10.1.13 : ;

material other than ceramic

Sufficient resiliency in the appropriate metal parts to N/A

compensate for distortion of insulating material
10.1.14 Screws and threaded parts made of metal N/A

In pillar and mantle type terminals adequate length N/A
10.1.15 .

of the conductor can be introduced

In pillar and mantle type terminals conductor is N/A

beyond the edge of the screw
10.1.16 In U.S.A. and Canada flying leads are used N/A
10.2 Terminals and terminations for internal conductors N/A
10.2.1 Connection of coNdUCEOrS..........cocceeverenieieeni s . | See attached TABLE 10.2.1 N/A
10.2.2 Terminals suitable for their purpose N/A

In soldered terminals, soldering is not the only N/A
10.2.3 o . "

means to maintain conductor in position

In soldered terminals, barriers are provided to N/A

prevent reduction in creepage and clearance
10.2.4 Flat push-on connectors N/A
10.24.1 Dimension of tabs N/A

- measured (MM X MM) ...ccoeeireiee e O

- compliance with Fig. 14, 15, 16 or IEC/EN 61210 N/A

- other dimensions allowed (mm x mm) ................: O

- polarized acceptance of receptacles N/A

Tabs forming part of a control consist of material N/A
10.2.4.2 . .

appropriate to the maximum temperatures allowed

Tabs forming part of a control have adequate N/A
10.2.4.3 strength and allow the insertion and withdrawal of

receptacles without damage to the control

Tabs forming part of a control are adequately N/A
10.2.4.4 spaced to allow the connection of the appropriate

receptacles
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- no strain, no distortion to any of the tabs or See 10.1.1 N/A
adjacent parts
- no reduction of creepage distance or clearances |See 10.1.1 N/A
below values of CI. 20
10.3 Terminals and terminations for integrated See 10.1.1 N/A
' conductors
11 CONSTRUCTION REQUIREMENTS
1111 Insulating materials
Wood, cotton, silk, ordinary paper etc. not used as
insulation unless impregnated
11.1.2 Current carrying parts other than threaded parts of terminals, if made of brass:
- contain at least 50% copper if cast or from bar
- contain at least 58% copper if from rolled sheet
Non-detachable cords of Class | controls provided N/A
11.1.31 with a green/yellow conductor insulation and
properly connected
Non-detachable cords: green/yellow conductor not N/A
11.1.3.2 ; :
connected to other than earthing terminals
11.2 Protection against electric shock N/A
11.2.1 Double insulation No such insulation provided N/A
- basic insulation and supplementary insulation can | No such insulation provided N/A
be tested separately, or
- properties of both insulations are otherwise N/A
provided
11.2.2 Infringement of double or reinforced insulation in Class Il controls: N/A
- creepage distances and clearances not reduced N/A
below values of Cl. 20 by wear
- creepage distances and clearances not reduced to N/A
less than 50% of values of Cl. 20 by parts becoming
loose (wires, screws, nuts, etc.)
11.2.3 Integrated conductors N/A
No reduction of creepage distances and clearances N/A
11.2.31 below values of Cl. 20; conductors rigid, fixed or
insulated
11.23.2 Insulation, if any, cannot be damaged during N/A
B mounting or in normal use
1124 Sheath of flexible cord used as supplementary insulation: N/A
- not subjected to undue mechanical or thermal N/A
stresses
- insulation properties comply with IEC 60227-1 or N/A

IEC 60245-1
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11.25 Protective impedance ..........cccocevvvvieniiinceneeee, | See-Annex-H N/A
Protection against electric shock by use of SELV or N/A
11.2.6 See-AnnexT-
[ Y TR :
Adequate measures are provided to prevent the N/A
11.2.7 interconnection of an integrated SELV circulit to an
external PELV circuit and vice versa
Supply from an external SELV source is only N/A
possible by a dedicated plug and socket system
which cannot be fitted or interconnected with other
connecting systems
Overcurrent protection capable of carrying the N/A
1128 currents likely to flow in abnormal conditions for
- such periods of time if declared in requirement 96 of
Table 1
11.3 Actuation and operation N/A
11.3.1 Full-disconnection N/A
- contact separation in all poles not below values of N/A
Cl. 20 (exception: earth)
- any subsequent action does not cause reduction N/A
of contact separation below the minimum values
(Cl. 20)
For declared all-pole disconnection contact N/A
operation in each pole substantially together
11.3.2 Micro-disconnection N/A
- one supply pole, at least, separated N/A
- separated pole meets electric strength N/A
requirements, Cl. 13
- any subsequent action does not cause reduction N/A
of contact separation below value required by the
Electric Strength Test
Reset buttons are so located or protected that they N/A
11.3.3 )
are not to be accidentally reset
Parts for setting by the manufacturer secured to N/A
11.34 . o i
prevent accidental shifting after setting
For contacts with d.c. rating > 0.1 A operated by N/A
11.35.1 actuation speed of approach and separation of
contacts are independent of speed of actuation.
Systems of class C control functions include at least | Not Class C N/A
11.3.5.2 two switching elements to directly de-energize the
safety relevant terminals
11.3.5.2.1 |Measures to prevent common cause errors N/A
- Measures to protect against failure of two (or more) switching elements by an external N/A
short which prevent control from performing a safety shut-down. Acceptable methods are:
- Overcurrent protection device, N/A
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- Current limitation or N/A
- Internal fault detecting means N/A
Compliance (Short Circuit Test) N/A
- Safety related output terminals of the control N/A
connected to switch on short circuit current
- With switch opened, control connected as in N/A
H.27.1.1.2 with outputs energized to simulate
normal operation
Controls with overcurrent protection devices: N/A
- Short-circuit current capability of power supply is N/A
at 1east 5O0A ..o
Controls with current limitation devices N/A
- power supply does not limit the declared short- N/A
circuit current
11.3.5.2.1.1 | Short-circuit applied between safety related output terminals N/A
- declared short-circuit current ...........cccceevveieennennd! O
- 1h duration or until no current flow through switch N/A
- if overcurrent protection device is replaceable and N/A
operated during the test, device is replaced and test
is repeated two more times
- test is repeated using same or separate sample N/A
If internal fault detecting function of the control opens the switching elements or initiates a N/A
11.35.2.1.2 : .
safety shut-down, the test is repeated two more times
After test at least one switching element of the N/A
control de-energized the safety related output
terminals, or
- non-replaceable overcurrent protection device N/A
permanently interrupted the safety related output
terminal’s supply
Contacts for full- and micro-disconnection with d.c. N/A
11.3.6 rating <0.1 A or a.c. rating, operated by actuation
can rest only in closed or open position
Contacts which cannot (or are not intended to) be N/A
11.3.7
operated on load nor arc under normal use
An arc not maintained by slowly opening the N/A
11.3.7.2
contacts
11.3.8 In any rest position of the actuating member N/A
- contacts are open or closed as intended N/A
- no hazard can occur within the control N/A
11.3.9 In pull-cord actuated control the mechanism returns when pull-cord is released to allow N/A
- next movement in the cycle
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- pull force vertically downwards (N): < 45 N...........: O
- pull force 45° to vertical (N): < 70 N....ooovrrvennnnn O
- function after release N/A
114 Actions N/A
Combined action: Control remains operative after P
11.4.1 : . ; .
the failure of any portion unique to the other actions
Type 2 action with provision for setting by the N/A
11.4.2 manufacturer: clearly discernible if any subsequent
interference with the setting has been made
Type 2 action: manufacturing deviation and drift N/A
11.4.3 oy . .
within the required limits
Type 1A or 2A action: operation provides full- N/A
11.4.4 : .
disconnection
1145 Type 1B or 2B action: operation provides micro- N/A
o disconnection
1146 Type 1C or 2C action: operation provides micro- N/A
o interruption
Type 1D or 2D action: disconnection cannot be N/A
11.4.7 prevented and reset not possible while faults
persists
Type 1E or 2E action: disconnection or opening of N/A
11.4.8 contacts cannot be prevented/inhibited by reset
mechanism or against continuation of fault condition
11.4.9 Type 1F or 2F action: reset needs the aid of a tool N/A
Type 1G or 2G action: reset possible under N/A
11.4.10 ; =
electrically loaded conditions
11.4.11 Type 1H or 2H action: N/A
- contacts cannot be prevented from opening N/A
- may reset automatically to “closed” if reset means N/A
is held in reset position
- no automatic reset if reset means in normal N/A
position at any temperature above —35°C
11.4.12 Type 1J or 2J action: N/A
- contacts cannot be prevented from opening N/A
- no automatic reset if reset means is held in reset N/A
position
- no automatic reset at any temperature above N/A
-35°C
Type 1K or 2K action: declared disconnection N/A
11.4.13 provided in the case of break in sensing element or
in part between element and switch head.
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11.4.14 Type 1L or 2L action: function independent of N/A
o electrical supply or auxiliary energy source

Type 1M or 2M action: operation provided after N/A
11.4.15 :

declared ageing procedure.
11.4.16 See Annex H P
11.4.17 See Annex J Not thermistor N/A
115 Openings in enclosures (drain holes) N/A

- minimum area (MM?2): ..o

- maximum area (MM2); .....cccceeveeeveeriesie e see e

- minimum dimension (MM?2): ......ccccoeevievinnineneennn O
11.6 Mounting of controls N/A

Control mounted according to manufacturer’s N/A
11.6.1 declaration: does not adversely affect compliance

with this standard

Control mounted as declared, if movement or N/A
11.6.2 removal could adversely affect compliance with this

standard:

- cannot rotate or be displaced N/A

- cannot be removed without the aid of a tool N/A

- when removal (even partial) is necessary for use, N/A

requirements of clauses 8, 13, and 20 are satisfied

before and after removal

Controls, other than with rotary actuation, fixed by a N/A

nut and single bushing:

- tightening of the nut requires a tool N/A

- parts have adequate mechanical strength N/A

Screwless fixing of an incorporated control: a tool is N/A

required before the control can be removed from

the equipment
11.6.3 Mounting of independently mounted controls N/A
11.6.3.1 Independently mounted controls (other than for Not independently mounted N/A

R panel mounting)

- fit a standard box as declared, or N/A

- supplied with a conduit box (if special), or N/A

- suitable for surface (plane) mounting N/A

If special conduit box required, it is delivered with N/A
11.6.3.2

the control

- box provided with entries for conduits specified in N/A

IEC 60423
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Controls for surface mounting for buried installation N/A
11.6.3.3 (concealed wiring) provided with suitable holes on
the backside.
Controls for surface mounting for exposed wiring N/A
11.6.34 X : X
provided with entries, knock-outs or glands.
Terminals (for external conductors) of controls or N/A
11.6.3.5 sub-bases accessible and usable when control is
fixed and cover or the control is removed
In controls for mounting on an outlet box, wiring N/A
terminals, live parts and sharp edged metal parts
11.6.3.6 ;
located or protected to prevent from being forced
against wiring
11.6.3.7 Back wiring terminals: recessed or protected to N/A
R prevent contact with wiring installed in the box
11.7 Attachment of cords N/A
In-line and free-standing controls, flexible cords N/A
11.7.11 ) ) .
withstand flexing during normal use
Cords with attachment method X: cord-guard (if N/A
provided) not integral with flexible cord
11.71.2 Flexing Test for flexible cords ...........cccocvviivennennen. . | See-attached TABLE 117121 N/A
11.7.2 Cord anchorages N/A
Controls, other than integrated or incorporated, N/A
11.7.2.1 intended to be connected by non-detachable cords
provided with cord anchorage so designed that:
- conductor relieved from strain N/A
- conductor relieved from twisting N/A
- conductors covering protected from abrasion N/A
11.7.2.2 Cord anchorages of Class Il controls N/A
- made of insulating material N/A
- insulated from accessible metal parts by N/A
supplementary insulation
11.7.2.3 Cord anchorages of controls other than Class Il N/A
- made of insulating material, or N/A
- provided with insulating lining, if an insulation fault N/A
on the cord could make accessible metal parts live
- provided with lining fixed to the cord anchorage N/A
(exception: bushing which forms part of a cord
guard)
11.7.2.4 Cord anchorage design N/A
- cord cannot touch clamping screws of anchorage, N/A

if screws are accessible metal parts
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- cord not clamped by metal screws bearing directly N/A
on the cord
- attachment method X or M: at least one part N/A
securely fixed to the control
- attachment method X or M: replacement of cord N/A
does not require a special purpose tool
- attachment method X: suitable for the different N/A
connectable cords
- attachment method X: design and location make N/A
replacement of the cord easily possible

11725 For other than attachment method Z: cord N/A

T anchorage not made by make-shift methods

11.7.2.6 Attachment method X: in-line cord controls N/A
- glands not used as cord anchorage, unless N/A
- provision exists for clamping all types of cords N/A

11.7.2.7 Screws to be operated when replacing the cord N/A
- not fixing other components, or N/A
- control is inoperable or manifestly incomplete if N/A
components are omitted or incorrectly mounted, or
- component cannot be removed without the aid of N/A
atool

11.7.2.9 Push test for control fitted with flexible cord(s).......: |See-attachedFABLE11.7.2.9 N/A
Screws of cord anchorage tightened 2/3 torque of N/A
CL LO.I(NM) oo

11.7.2.10 Push causes no damage N/A

11.7.211 | Pull test for control fitted with flexible cord(s) ........: |ooS 2itached FABLELL7241and | N/A

.7.2.11 | Pull test for control fitted with flexible cord(s) ......... 117210

Free-standing control, weight (KQ) ......cccccevivviinnnnat O
In-line cord controls (all others)........c.ccecvvvveneennn.: | FOree——Pulls:— N/A
No displacement N/A

11.7.2.12 Torque Test on cable, torque (NM) .....cccccevverernnn. : N/A

11.7.2.13 Attachment method X N/A
- test with lightest cord: smallest cross-section used N/A
in 10.1.4: diameter (MM) ......ccooecvevieeeree e
- test with next heavier type with largest cross- N/A
section: diameter (MM) ......ccoeeeveiiienien e

11.7.2.14 After test cord not damaged, and N/A
- measured longitudinal displacement (€2 mm) of N/A

(oo o [ (11111 ) PSP UP PR :
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- conductors have not moved in the terminals over a N/A
distance > 1 mm
- no appreciable strain at the connection N/A
- creepage distances and clearances not reduced N/A
below values of Cl. 20

11.8 Size of non-detachable cords N/A

11.8.1 - rubber sheathed, not lighter than 60245; type ....: N/A
- PVC sheathed, not lighter than 60227; type .......: N/A
Exception: N/A
if specified in particular equipment standard or for
connection to external SELV devices ........c.cccee..

11.8.2 Size of conductors in non-detachable cords: N/A
- nominal current (A) .cooocee e O
- required cross-sectional area (mm3)......................
- measured cross-sectional area (mm?)...................

11.8.3 Space inside the control for flexible cords: N/A
- connecting cords of largest cross-section (10.1. 4) 0
(MM2) e
- adequate space for easy introduction and N/A
connection
- possibility to check the correct connection N/A
- cover can be fitted without risk of damage to the N/A
conductors

11.9 Inlet openings N/A

11.9.1 Inlet openings for flexible external cords N/A
- designed to prevent damage of the covering of the N/A
cord when introducing connectors
- provided with inlet bushing N/A
Conduit entries and knock-outs of independently N/A
mounted controls designed and located that the

11.9.11 . : . .
introduction does not affect protection against
electric shock or reduces distances and clearances

11.9.2 Inlet openings without inlet bushing made of N/A

e insulating material

11.9.3 Inlet bushing N/A
- made of insulating material N/A
- shaped to prevent damage to the cord N/A
- reliably fixed N/A
- not removable without the aid of a tool N/A
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- not integrated with the cord in case of N/A
attachment method X
1194 Inlet bushing not made of rubber N/A
Exception: For attachment methods M, Y or Z, for N/A
Class 0, Ol or | controls, bushing integral with
sheath of a cord of rubber
Enclosures of independently mounted controls (for N/A
permanent connection to fixed wiring) provided with
11.95 . : .
cable/conduit entries, knock-outs or glands allowing
correct connection of the appropriate cable or cord
11.10 Equipment inlets and socket-outlets N/A
Engagement with connecting devices of other N/A
11.10.1 .
systems not possible
Engagement causes no danger or damage N/A
11.10.2 In-line cord controls with inlet or socket-outlets N/A
- unintended overloading of control cannot occur, N/A
rating of the control accordingly
- protected against overload, protection means......: N/A
Controls with pins to be introduced into fixed N/A
11.10.3 socket-outlets comply with requirements of the
socket-outlet system
For in-line cord controls provided with a plug and a N/A
socket outlet, where the plug can be connected to a
socket outlet rated for a higher load current than the
control, the control provided with an incorporated
fuse or a protective device to limit the current to the
control’s rating
The plug and socket outlet part of the control N/A
complies with the appropriate standard for the plug
and socket system
11.11 Requirements during mounting, maintenance and N/A
’ servicing
11111 Covers and their fixing N/A
Removal of covers does not affect setting of the N/A
11.11.11 ;
controls other than integrated
11.11.1.2 Covers N/A
- cannot be displaced or replaced incorrectly N/A
- fixing of covers to be removed for mounting etc., N/A
does not serve to fix any parts other than actuating
members or gaskets
111113 Covers of enclosures giving access to fuses or any N/A
A overload protective devices (Canada and U.S.)
11.11.1.4 Glass covering an opening (Canada and U.S.) N/A
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Non-detachable parts which provide protection N/A
11.11.1.5 . X : : )
against electric shock or contact with moving parts:
- fixed in a reliable manner N/A
- withstand mechanical stress N/A
-shap-in devices have a locked position N/A
Parts likely to be removed for installation or during N/A
11.11.151 . . .
servicing disassembled and assembled ten times
11.11.1.5.3 |Control subjected to 50 N push force test ..............: N/A
= PUILFOIrCE (N) oo N/A
- finger nail pull force (N) .....ccccoveeviiiene e N/A
- if cover subjected to twisting force, torque applied N/A
1111154 After push / pull test, parts remain locked in position N/A
and not detached.
Cover removable with one hand, not released when N/A
11.11.1.6 . :
subjected to squeezing and pull force.
Fixing screws of covers which need to be removed N/A
11.11.2 . ;
for mounting etc., captive
11.11.3 Actuating member N/A
Control not damaged by mounting or removal of No such actuating member that can N/A
11.11.31 . :
actuating member be physical removed
For Type 2 action with max/min. setting limited by N/A
11.11.3.2 means of the actuating member, the actuating
member not removable without use of a tool
Actuating member cannot be fixed in an incorrect N/A
11.11.3.3 position for Type 1 action (actuating member
R providing OFF position) or Type 2 action (actuating
member indicating condition of the control)
11.11.4 Parts forming supplementary or reinforced insulation and which might be omitted during N/A
T re-assembly:
- fixed and cannot be removed without being N/A
damaged, or
- if omitted, control is inoperable or manifestly N/A
incomplete
Sleeving as supplementary insulation on integrated N/A
11.11.5 i ) : L "
conductors: retained in position by a positive means
11.11.6 Pull-cords N/A
- insulated from live parts N/A
- fitting and replacement possible without live parts N/A
becoming accessible
11.11.7 Insulating linings, barriers etc. N/A
- adequate mechanical strength N/A
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- secured in a reliable manner N/A
No software employed in control/IC N/A
11.12 Controls using software.............ccccevceeveveeceeeneeen s | for current-limiting/overload
protection
11.13 Protective controls and components of protective control system P
- protective controls designed and constructed to be
11131 p i Is designed and dtob
— reliable and suitable for their intended duty
- protective controls are independent of other P
functions
- protective controls comply with appropriate design P
principles in order to obtain suitable and reliable
protection
Operating controls are not used as protective P
controls
The pressure of the limiting devices does not N/A
11.13.2 permanently exceed the maximum allowable
pressure of the controlled application
A short duration pressure surge of the limiting N/A
devices does not exceed 10% of the pressure surge
The temperature monitoring devices have an N/A
11.13.3 adequate response time on safety grounds,
consistent with measurement function
11.134 Batteries N/A
Controls containing batteries are designed to No such batteries provided N/A
11.13.4.1 ; - : .
reduce the risk of fire, explosion and chemical leaks
- under normal operation N/A
- under after a single fault in the control N/A
Controls containing user-replaceable batteries are N/A
designed to reduce likelihood of reverse polarity if
results in a hazard
11.13.4.2 Battery circuits designed for total battery capacity > N/A
U 1000 mAh are designed so that
-output characteristics of battery charging circuit N/A
compatible with rechargeable battery
- Non-chargeable batteries: discharging rate N/A
exceeding battery manufacturer’'s recommendation
and unintentional charging are prevented.
- Rechargeable batteries: charging/discharging rate N/A
exceeding battery manufacturer’'s recommendation
and reverse charging are prevented.
- Replaceable batteries: N/A
- Have contacts that cannot be shorted with test N/A

finger (Figure 2); or
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- Inherently protected to avoid creating a hazard N/A
If battery capacity > 1000 mAh contains liquid or gel N/A
11.13.4.3 . .
electrolyte, a battery tray is provided
1113431 If battery tray is required, tray capacity is equal to N/A
volume of electrolyte
- for all cells of the battery, or N/A
- for a single cell if battery design is such that N/A
simultaneous leakage from multiple cells is unlikely
11.13.4.4.1 |Unintentional charging of non-rechargeable battery N/A
- single component failure ..........ccocveveienin e N/A
S dUration: 7 N N/A
11.13.4.4.2 |Excessive discharging rate: N/A
- open/short circuit a current/voltage limiting N/A
COMPONENT ...ttt eea
11.13.4.4.3 |See Annex V N/A
Compliance after the tests of 11.13.4.4.1 and N/A
1113444 11.13.4.4.2:
-No chemical leaks caused by cracking, rupturing or N/A
bursting of the battery jacket
-No spillage of liquid from any pressure relief device N/A
in the battery
-No explosion of the battery, if such explosion could N/A
result in injury to a user
-No emission of flame or expulsion of molten metal N/A
to the outside of the control enclosure
11.13.4.5 Electric Strength (13.2) N/A
No external signals, to be N/A
11.135 Smart Enabled Controls considered in end product
application
So designed that external communication signals N/A
11.135.1 do not unintentionally override the operating
B parameters of a Type 2 Action Control nor interfere
with any protective function
Permitted to alter the operating parameters of a N/A
Type 2 control within defined limits so long the
protective functions remain intact
Control that integrates operating and protective N/A
11.13.5.2 : )
functions evaluated as a Protective Control
Transmitter or communication module external to N/A
control acting as the interface between control and
11.135.3 telecommunication network comply with IEC 62151

or IEC 62368-1 and ensure protection against
electric shock
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Any transmitter or communication module part of N/A
the smart enabled control complies with the
111354 requirements
12 MOISTURE AND DUST RESISTANCE N/A
12.1.1 Protection against ingress of water and dust To be considered in end product O
IP Classification of the product...........cccccccceevneennee. :
12.1.2 Electric Strength Test of 13.2 after preparation in N/A
accordance with 12.1.3-12.1.6 followed by tests
according to IEC 60529........ccccoovevienennennie e
Entered water does not impair compliance with this N/A
standard
No reduction of creepage distances and clearances N/A
below values of Cl. 20
1216 Sealing means aged suspending freely in a heating cabinet, ventilated by natural N/A
" circulation
- aging temperature (°C), 70 £ 2°C....ccccevvevceernnnns O
-aging time (h), 240N .......cccooiiiie e : O
Immediately after ageing, the parts were taken out N/A
12.1.6.2 of the cabinet and left at room temperature,
avoiding direct daylight
- time before reassembly (h), 16h.........cccccceeninill O
- sealing means are then tightened with a torque N/A
equal to two-thirds of that given in Table 20
12.2 Protection against humid conditions N/A
Controls withstood simulated, normal use humid N/A
12.2.1 ”
conditions
1223 Electric Strength Test of 13.2 is conducted N/A
- immediately after the humidity treatment
12.2.4 Control shows no damage N/A
12.25 Cable inlet openings, and drain holes are left open N/A
1226 Detachable parts are removed and tested with the N/A
- main part
12.2.7 2 days (48 h) Humidity Test for IPx0 controls N/A
7 days (168 h) Humidity Test for other controls N/A
12.2.8 Relative humidity (%): 91-95% .......cccccvvnirviienennst O
Temperature (°C): (20-3011) °C ..ooocvvvvevvvernenne O
1229 Tests executed immediately after the humidity N/A
o treatment (after the reassembly of detached parts)
- in-line, free-standing and independently mounted N/A

controls according to Insulation Resistance (13.1)
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- Electric Strength (13.2) N/A
- integrated and incorporated controls according to N/A
Electric Strength (13.2)
123 Leakage current test for in-line cord and free - N/A
' standing controls
12.3.3 Measuring circuits used the figure number ............: O
During measurement all control circuits closed N/A
12.34 except controls tested to Figs. 26, 29, 30 checked
with switch S1 in the open and closed position
12.35 Impedance of measuring Circuits (Q).......ccceccveeenenn a
Time CONSEANT (LS) ..vevveevieeiieiee e O
12.3.6 Error and accuracy of measuring circuit <5% ........: N/A
13 ELECTRIC STRENGTH AND INSULATION RESISTANCE N/A
13.1 Insulation resistance of in-line cord, free-standing and independently mounted controls N/A
Reinforced or supplementary insulation measured N/A
13.1.2 . :
to non-metal parts covered with metal foil
13.1.3 Test voltage applied for L min (V d¢) .....ccocvevveeennnt O
13.1.4 Insulation resistance measured N/A
- basic insulation = 2 MQ ... N/A
- supplementary insulation =5 MQ .........cccccooee N/A
- reinforced insulation 2 7 MQ ... N/A
13.2 Electric Strength Test.......ccoocvevenienniiiirie e . | See attached TABLE 13.2 N/A
13.2.2 Insulating surfaces covered with metal foll N/A
13.2.3 50 or 60 Hz test voltage applied for 1 min. ............: N/A
13.3 Leakage current of in-line cord and free-standing controls after the tests of 13.1 or 13.2 for N/A
’ the sample that was subjected to the tests of 12.3
A test voltage, was applied between any live part N/A
13.3.1 -
and accessible metal parts, or
—any live part & metal foil in contact with accessible N/A
surfaces of insulating material, connected together
For control with a grounding pin or conductor, the N/A
grounding conductor was disconnected at the
supply source
13.3.2 Test voltage (V) ...ovvvieiii il O
1333 The leakage current was measured within 5 s after See attached TABLE 13.3.3 N/A

the application of the test voltage ...........cccevueennee :
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14 HEATING
14.1 Controls and their supporting surfaces did not See 60335-1 Report
' exceed normal use temperatures
14.1.2 Temperatures recorded during Heating Test did not N/A
exceed the values in Table 13
14.2 Terminals fitted with external conductors of the 0
intermediate cross-sectional area (mm?) ..................
Attachment method M, Y or Z: cords as declared o
14.2.1 ' 3 O
supplied (MM32) ...
14.22 Terminals for flexible and fixed conductors: 0
- appropriate flexible cord (MM?) .......ccccevvvvencrrecnn
Terminals not for external conductors: conductors of
14.2.3 minimum cross-sectional area or as declared in O
Clause 7.2 (IMM2) ....oooiiiiiee e
14.3 In-line cord controls tested on a dull, black painted N/A
’ plywood
1431 Independently mounted controls tested as in normal N/A
e use
14.4 Electrical conditions P
- voltage (V): most unfavourable value between 240 x 1.414 x 0.94 = 319V 0
0.94 and 1.06 times UR .........ccocevovvvevrvnncneeeen . | 240 X 1.414 x 1.06 = 360V
- voltage (V) if circuit not voltage sensitive: min. 0
109% Of UR ..ot
- current (A): most unfavourable value between 0
0.94 and 1.06 iMES I R ..cceeiiiiiieee e
For circuits and contacts other than for external Motor load of max 3A for highest
14.4.1 loads, load(s) as specified by the manufacturer: rated model O
voltage (V); current (A) ..ooeeeceeeenie e sieeneen s
14.4.2 Actuating members placed in most unfavourable N/A
o position
14.4.3 Contacts initially closed at rated current and voltage N/A
14.4.3.1 Temperature sensing controls: N/A
- temperature of sensing element is raised or N/A
lowered (5 £ 1) °C from operating temperature such
that contacts are then in closed position
- operating temperature (°C) ......ccoovvverieeriersveninnnn O
- temperature for heating test (°C) .....cooovevcvrecnnn O
For controls other than temperature sensing, N/A
14.4.3.2 sensing element maintained as near to the point of
opening as practical
The most arduous operating sequence or segment N/A
14434 :
selected for other automatic controls
14.5 Controls were tested in an appropriate heating and/or refrigerating apparatus N/A
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1451

Temperature of the switch head between Tnax and
(Tmax + 5)°C, or Tmax and 1.05 times Tmax (whlchever
IS Greater) (°C) .eviirereeeiiee e eee e

N/A

Mounting surface of the switch head maintained
between Ts max and (Ts max+ 5)°C, or Ts max and
1.05 times Ts max (whichever is greater) (°C) ........:

N/A

14.5.2

In-line cord controls, independently mounted
controls and parts of these controls accessible
when control is mounted, tested at room
temperature between 15 and 30 C (measured
temperature corrected to a 25 °C reference value)
measured temperature (°C) .....cccoceeveevieeninniennennnnss

N/A

14.6

The temperatures specified for the switch head, the
mounting surfaces and sensing element were
attained in approximately 1 h

N/A

14.6.1

Electrical and thermal conditions maintained for 4 h
or for 1 h after steady state (h).........ccccecovvecrennnnd

N/A

14.6.2

For controls designed for short-time or intermittent
operation, the resting time(s) declared in Table 1,
requirement 34, were included in the 4 h

N/A

14.7

The temperature of the medium in which the switch
head is located, and the value of the activating
guantity to which the sensing element is exposed,
was measured approx. 50 mm from the control

N/A

14.7.1

The temperature was determined by means of fine
wire thermocouples or other equivalent means, so

chosen and positioned that they have the minimum
effect on the temperature of the part under test

N/A

14.7.3

Temperature on parts which are gripped in normal
use other than actuating members

No such parts anticipated due to
nature of product

N/A

14.7.4

The temperature of electrical insulation is
determined on the surface of the insulation............:

See attached TABLE 14.6 & 14.7

N/A

15

MANUFACTURING DEVIATION AND DRIFT

N/A

15.1

Adequate consistency of declared operating value

etc. required for parts of controls providing Type 2

actions (applicable to controls where the output of

the control is dynamic with respect to the activating
guantity, e.g. Electromechanical thermostat)

N/A

15.2

Measurement of deviation and drift....................... :

See attached TABLE 15.2 a) and
15.2 b)

N/A

16

ENVIRONMENTAL STRESS

N/A

16.1

Control can withstand the level of stress likely to
occur in transportation and storage

N/A

16.2

Environmental stress of temperature

N/A
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16.2.1 Entire control (not energized) maintained for 24h at N/A
a temperature of (-10 + 2)°C or as declared..........:
Entire control (not energized) maintained for 4h at a N/A
temperature of (60 £ 5)°C or as declared ...............:
16.2.2 The control was not energized during testing N/A
Control capable of being actuated at room N/A
16.2.3 temperature to provide disconnection as declared
(without dismantling)
The control was held at room temperature for 8 h N/A
prior to actuation
16.2.4 For controls with type 2 actions, the appropriate test N/A
of Clause 15 were repeated
17 ENDURANCE N/A
17.2 Electrical conditions for the tests............ccceveenene : N/A
Type of circuit N/A
Rated voltage (V) ; test voltage (V) .ooocvevveveiceennd O
Rated current (A) ; test current (A) ....oooeveeriveiiennnnat
Rated frequency (Hz) .....cccooceveviiiiiiivieiie e
17.3 Thermal conditions for parts other than temperature sensing elements N/A
Accessible parts: tested at room temperature (°C) : O
Mounting surface temperature: Ts max (°C) ..........:
Remainder of switch head, temperature: Tmax(°C) .:
If Tmin is less than 0 °C; switch head maintained at
S T e D
17.4 Manual and mechanical conditions for the tests N/A
17.4.2 Slow speed test N/A
High speed test N/A
Accelerated speed test N/A
17.4.4 Controls with limited movement of the actuating member N/A
Dwell period at each reversal of direction (s) ........:
Applied torque ( rotary controls ) (NmM) ..................:
Applied force ( non-rotary controls ) (N) ..........c......:
Controls with rotary actuation, movement not limited in either direction: N/A
- 3/4 of cycles clockwise (number of cycles) .........: 0
- 1/4 of cycles anti-clockwise (number of cycles) ...: O
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Controls with rotary actuation, designed for N/A
actuation in one direction only tested in designed
direction
1745 Additional lubrication not applied during tests N/A
17.5 Dielectric Strength Test........ccovvevveeviiniiiie e : igseztst:g?r?in?\aiﬁalnlg1; To be N/A
17.6 Ageing test for controls of 1M or 2M action N/A
- sensing glemgnt maintained at activating quantity Not .M or 2.M N/A
as determined in 14
- other parts maintained as specified in 17.3 N/A
- eleqtrically loaded as specified in 17.2 for breaking N/A
conditions
=VORAGE (V) e
SCUITENE (A ) it
= dUration (N): oo
17.7 Over-voltage test of automatic action at accelerated rate N/A
17.71 Electrical conditions: specified in 17.2 N/A
17.7.2 Thermal conditions: specified in 17.3 N/A
17.7.3 Method and rate of operation N/A
Control Type 1 action N/A
Method of operation ..........ccccecvviiiniievieenin e O
Rate of operation ..........ccccovvveieiene e 0
Control Type 2 action: N/A
Method of operation ..........ccccecvvieniienieenin e O
Rate of operation ..........cccvvieiieviiiiiieveesie e O
Type 2 controls are testeql at the most unfavourable N/A
operating value declared in Table 1, Item 48
1774 | DimeZsenang scton, oetshot o esch peralr
1776 Automati(? cycles: the smaller of 1/10 of numbers N/A
declared in 7.2, or 200; (number of cycles) ............. :
17.8 Test of automatic action at accelerated rate N/A
Temperature required in 17.3 applied for the last N/A
50% of each test
17.8.1 Electrical conditions: specified in 17.2 N/A
17.8.2 Thermal conditions: specified in 17.3 N/A
17.8.3 Method and rate of operation: specified in 17.7.3 N/A
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17.8.4 Number of automatic cycles: N/A
- number declared inN 7.2 ......ccoccoiiiiiieieneeeee O
-number of cycles 17.8 ....coooovieiii e a
For slow-make, slow-break automatic actions,
17.8.4.1 number of automatic cycles: (75% of cycles in a
ClauSe 17.8.4 ) oot
17.9 Test of automatic action at slow rate N/A
Number of automatic cycles: 25% remainder
179.1 (L7-8.4) woreeeeseeeeseeeee e eeeeseeeees oo .
17.9.2 Electrical conditions: specified in 17.2
Thermal conditions: specified in 17.3
17.9.3 Method of operation and monitoring
- imposing change of value of activating quantity on
sensing element (rate of change of activating N/A
guantity as declared in 7.2)
- by the prime mover N/A
Sensing controls: overshoot between values of 7.2 N/A
Controls of which only the make or break is slow
automatic action: rest of actions accelerated by
1794 ; ! N/A
agreement between testing authority and
manufacturer
17.10 Overvoltage (overload) test of manual action at accelerated speed N/A
17.10.1 Electrical conditions: specified in 17.2 N/A
17.10.2 Thermal conditions: specified in 17.3 N/A
17.10.3 Method of operation: specified in 17.4 for N/A
accelerated speed
Number of cycles: the smaller of 1/10 of number 0
declared or 100 (S€€ 7.2) ..oevcveeceeeiieeeieeenee e
Sensing elements maintained at suitable values of
activating quantity or prime movers positioned that N/A
actuation causes operation
17.11 Test of manual action at slow speed N/A
17111 Electrical conditions: specified in 17.2 N/A
17.11.2 Thermal conditions: specified in 17.3 N/A
17.11.3 Method of operation: specified in 17.4 for slow N/A
speed
17.11.4 Number of cycles: 1/10 of declared number or 100. 0
(SEE 7.2) et
Actuating causes operation N/A
17.12 Test of manual action at high speed (applies only to actions which have more than one N/A

pole and where polarity reversal occurs during the action)

TRF No. IEC60730_1I




Page 41 of 96

Report No. 4788685352

IEC 60730-1
Clause Requirement + Test Result - Remark Verdict
- number of POIES ....ooeeiiir e 0
- polarity reversal occurs during action N/A
17.12.1 Electrical conditions: specified in 17.2 N/A
17.12.2 Thermal conditions: specified in 17.3 N/A
17.12.3 Method of operation: specified in 17.4 for high N/A
speed
17.12.4 Number of cycles: 100 .......cccccvvvrinecireniiineien O
Sensing elements maintained at suitable value of N/A
activating quantity
Prime movers so positioned to ensure actuating N/A
causes appropriate operation
17.13 Test of manual action at accelerated speed N/A
17.13.1 Electrical conditions: specified in 17.2 N/A
17.13.2 Thermal conditions: specified in 17.3 N/A
17.13.3 Method of operation: specified in 17.4 for N/A
accelerated speed
Number of cycles: number declared in 7.2, item 26
17.13.4 less number made during tests of 17.10, 17.11 and O
17.12; total NUMDET .....cooiiiiiieiiieeee e
17.14 Evaluation of compliance N/A
Actions function in the intended and declared manner: N/A
- automatically N/A
- manually N/A
The following requirements are still met: N/A
- Cl. 14, heating: terminals for external conductors:
o ) N/A
MEASUIEd (°C) .ooveerieieiirie et s
- Cl. 14, heating: other terminals: measured (°C) ..: N/A
- Cl. 14, heating: current-carrying parts:
o ) N/A
MEASUIEd (°C) .oovvirieieiirie et s
- Cl. 14, heating: supporting surfaces:
o ) N/A
MEASUIEd (°C) .oovvrvieireiiiie ettt s
- Cl. 8, protection against electric shock N/A
- 17.5, electric strength (without previous humidity N/A
treatment, test voltage 75% of values 13.2)
- Cl. 20, distances and clearances P
- for tests 17.5 and 20, if special samples were
submitted for Cl. 13: tested at appropriate condition N/A
to ensure contacts are open
- requirements of Cl. 15 for type 2 actions still met N/A
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- manual actions: declared circuit disconnection can
; N/A
be obtained
No evidence that any transient fault has occurred between live parts and: N/A
- earthed metal parts N/A
- accessible metal parts N/A
- actuating members N/A
18 MECHANICAL STRENGTH N/A
1811 Control is construgted to withstand the mechanical N/A
stress that occurs in normal use.
18.1.2 Actuating members of class | and class Il controls and actuating members for class | and N/A
" class Il equipment:
- have adequate mechanical strength, or N/A
- are such that protection against electric shock is
s : . : N/A
maintained if actuating member is broken
1813 For integrated and incorporated controls impact N/A
o resistance (18.2) tested by the equipment standard
18.1.4 Tests of 18.2 to 18.8 carried out sequentially on one sample: N/A
- tested sample: type reference .........cccocevvveeninn : O
- Tested sample: identification NO. .........ccccceeveeerne 0
18.1.5 After the tests of Clause 18 there is: N/A
- no damage to impair compliance with this
; . N/A
standard, in particular
- Cl. 8, protection against electric shock N/A
- Cl. 13, electric strength and insulation resistance N/A
- Cl. 20, creepage distance and clearances N/A
- insulating linings, barriers and the like have not
N/A
worked loose
- Still possible to remove and replace
detachable/external parts without these parts or N/A
insulating linings breaking.
- Still possible to actuate the control to any position
intended to provide full disconnection and micro- N/A
disconnection.
- supplementary or reinforced insulation tested to
N/A
clause 13
In Canada and the USA, threads for the connection of metal conduit tapped all the way
18.1.6 . - N/A
through an enclosure wall or an equivalent construction:
- have no sharp edges N/A
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- have no more than 3 and no less than 5 full
: . N/A
threads inthe metal............ccooveeini il
- a suitable conduit bushing can be properly
N/A
attached
In Canada and the USA, threads for the connection
18.1.6.1 of metal conduit not tapped all the way through an N/A
enclosure wall, conduit hub or the like:
- have less than 3,5 full threads in the metal with a
. . N/A
(o0 T (011 =] (o] o SRS,
- have a smooth well-rounded inlet hole with internal
diameter approximately the same as that of the N/A
corresponding size of rigid metal conduit.
18.16.2 Ip Fhe USA, at Iegst 5 full threads for support by . N/A
rigid metal conduit ..........cccocvivieiinnien i :
18163 In Canada and the USA, a conduit hub or nipple attached to the enclosure by swaging, N/A
B staking or similar means withstands:
- direct pull of 890 N for 5 min. N/A
- bending force of 67,8 Nm for 5 min to the conduit
. . . N/A
at right angles to its axis and the lever arm
- torque of 67,8 Nm applied to the conduit for 5 min
in a direction tending to tighten the connection and N/A
the lever arm
18.2 Impact resistance N/A
1821 - In-line cord controls, free-standing, independently
18.2.6 mounted controls: test by means of impact test See attached TABLE 18.2.1; N/A
o apparatus IEC 60068-2-75.......c.cccoooeeieiiiieieeeieeeeee :
18.4 Alternate compliance — Impact resistance N/A
enclosure material
with supporting frame (yes / no)
maximum width, maximum length
thickness required; measured (MM) .........cccceevveennee : N/A
1841 cast metal not less than 3 mm thick, not more than N/A
o 6 mm thick at threaded holes for conduit.................:
die-cast metal other than at plain or threaded holed for conduit: O
- not less than 1,6 mm thick for an area < 150 mm?2: N/A
- no dimension greater than 150 mm...........cc.co.. N/A
- 22,4 mm thick for larger areas.........ccccoecvveceennn N/A
18.5 Free-standing controls N/A
1851 Additional tests of 18.5.2 and 18.5.3 required N/A

(test apparatus Fig. 4)
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1852 - input terminals: 2 m of flexible, lightest cord (used 0
e in 10.1.4); cord; cross-sectional area...............co.....
- output terminals: 2 m of flexible, lightest cord (if 0
intended); cord; cross-sectional area..............c........
- pull (N), increasing value, applied on the cord 0
(TaBIE ) .
- pull and fall test (3 times) N/A
18.5.3 After the test of 18.5.2, complies with 18.1.5 N/A
18.6 In-line cord controls N/A
18.6.1 In-.Ilne cord control tested in tumbling barrel . N/A
(o =) PSR TRRPR-
- attachment method X: flexible cord(s),
18.6.2 smallest cross-section (Cl. 10.1.4) (mm?), length 0
PProX.. 50 MM ..oooiiiiiiiee e :
- attachment M, Y or Z: cord(s) as declared or
supplied, length 50 mm; cord; cross-sectional area 0
(MIM2) e
18.6.3 - mass of sample (g) ; number of falls ................. : 0
18.6.4 In-line cord control with mass > 200 g complies with N/A
18.5
18.65 Barrel _turned at a rate of five revolutions/min; 10 N/A
falls/min
16.6.6 contro.l complies with 18.1.5 (special attention paid N/A
to flexible cord(s))
18.7 Pull-cord actuated controls N/A
1871 Pull-cord actuated controls tested to 18.7.2 and N/A
18.7.3
1872 Control mounted as o!eclared: forces applied to the N/A
pull-cord, each 1 min:
18.7.3 - rated CUITENt (A) ..oovveeeeeiee e :
- force in normal direction (N)........cccoevevriieencnnnee :
- force in most unfavourable direction (N) .............:
18.7.4 control complies with 18.1.5 N/A
18.8 Foot actuated controls N/A
Foot actuated control tested in accordance with
18.8.1 18.8.2t018.8.4 N/A
Control subjected to a force, increased from 250 N
18.8.2 to 750 N over 1 min, and maintained for 1 min W|th N/A
50 mm diameter steel plate .........cccoceeveeeiniieenn. :
Force applied three times to control (fitted with
18.8.3 cords) placed in different, most unfavourable N/A
positions
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18.8.4 Control complies with 18.1.5 | N/A
18.9 Actuating member and actuating means N/A
18.9.1 Controls supplied (or intended to be fitted) with actuating members, tests: N/A
- axial pull force (N) ..ooeeveeeeeieeee e : N/A
- axial push force of 30 N applied for (min) ............: N/A
Controls submitted without actuating member or
18.9.2 with an easily removable actuating member: pull N/A
and push of 30 N applied to the actuating means
During and after the tests, control shows no
18.9.3 damage or movement of the actuating members so N/A
as to impair compliance with this standard.
19 THREADED PARTS AND CONNECTIONS N/A
19.1 Threaded parts to be moved during mounting or servicing N/A
Treaded parts, electrical or otherwise which are
likely to be operated while the control is being
19.1.1 . - X N/A
mounted or during servicing, withstand the
mechanical stresses occurring in normal use.
1912 Threaded parts: easily replaceable if completely N/A
removed
19.1.3 Thread N/A
- metric I1SO thread or thread of equivalent
: N/A
effectiveness
19.1.4 Screw generating a thread: N/A
- thread cutting type screw not used N/A
- thread forming (swaging) type screws N/A
1915 Space threaded type screws: provided with means N/A
to prevent loosening
Threaded parts of non-metallic material not used if
19.1.6 replacement by a dimensionally similar metal screw N/A
could impair compliance with Cl. 13 or 20:
1917 Threaded parts: not of soft material or material N/A
liable to creep
Screws operating in a non-metallic thread: correct
19.1.8 introduction of the screw into its counterpart N/A
ensured
19.1.9 In-line cord controls, threaded parts transmitting contact pressure: N/A
- diameter < 3 mm: threaded part of metal N/A
- diameter = 3 mm: non-metallic allowed, but not N/A

used for electrical connection
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Compliance was checked by Clauses 19.1.1 to
19.1.10 19.1.9 inclusive by inspection and by the test of N/A
Clauses 19.1.11t0 19.1.15
19.1.11 Threaded parts tightened and loosened: N/A
- one of threaded parts non-metallic material:
. N/A
10 times
- both parts of metallic material: 5 times N/A
19112 Screws in thread of non-me}alhc material: ' N/A
completely removed and reinserted each time
Terminal screws and nuts: conductor fitted in the
terminal (used in 10.1.4 or 10.2.1); cross- sectlonal 0
Area (MM32) ..o :
19.1.14 Conductor moved each time the threaded part is N/A
loosened
- no damage impairing the further use of the
N/A
threaded part
- no breakage of screws N/A
- no damage to the slot head or washers N/A
Torque test was made by means of a suitable test
19.1.15 screwdriver, spanner or key, applying a torque See attached TABLE 19.1.15 N/A
without jerks according to Table 20 ........ccccccceeenel
19.2 Current-carrying connections P
- Not disturbed by mounting or servicing capable of
19.2.1 . ! : N/A
withstanding the stresses in normal use.
1922 - subjected to torsion in normal use locked against N/A
movement
19.2.3 Contact pressure: N/A
- not transmitted through non-metallic material, or N/A
- sufficient resilience in the metallic part N/A
19.2.4 Space threaded screws: N/A
- screws clamp current-carrying parts directly in
; N/A
contact with each other
- provided with means of locking N/A
19241 - used to provide earthing continuity: _ N/A
at least two screws used for each connection
1995 Thread cutting Screws: screws produce a full-form N/A
standard machine screw thread
Thread cutting screws used to provide earthing
19.25.1 continuity: N/A

at least two screws used for each connection

TRF No. IEC60730_1I




Page 47 of 96

Report No. 4788685352

IEC 60730-1

Clause

Requirement + Test

Result - Remark

Verdict

19.2.6

Current-carrying connection whose parts rely on
pressure for correct function: resistant to corrosion
(not inferior to that of brass)

N/A

If not plated, e.g. bimetallic blades: parts are
clamped into contact with parts resistant to
corrosion

N/A

20

CREEPAGE DISTANCES, CLEARANCES AND DISTANCES THROUGH

INSULATION

N/A

PCB: coating conforming requirement of IEC
60664-3 for type 2:

N/A

PCB: coating meets requirements of 20.3

N/A

PCB: creepage and clearance between conductors
prior to coating does not exceed permissible values
in Table 1 of IEC 60664-3:2003 (see Annex Q)

N/A

Creepage and clearance between terminals for the
connection of external conductors used for factory
attachment or connection to ELV circuits is not less
than 2 mm

N/A

Creepage distances, clearances and distances
through solid insulation in switch mode power
supplies and other high frequency switching circuits
where the fundamental frequency is above 30 kHz
and less than 10 MHz are dimensioned in
accordance with IEC 60664-4

N/A

20.1

Clearances

N/A

Clearances are not less than case A from Table 22
taking into account the pollution degree and the
rated impulse voltage required to serve the
overvoltage categories of Table 21............ccccceuvnee. :

See attached Table 20

N/A

Smaller distances used for basic insulation and
functional insulation meet the impulse withstand
requirement of CI. 20.1.12; being rigid and
construction is such that there is no likelihood of the
distances being reduced by distortion or by
movement of the parts; but the clearance is not less
than the values for case B from Table 22

N/A

20.1.1

Basic Insulation — case A from Table 22 applies
except as permitted in Cl. 20.1.7 .....ccocovvvviveneernenne. :

See attached Table 20

N/A

20.11.1

Supplied from dedicated battery which has no
provision for charging an external mains supply

N/A

20.1.2

Functional Insulation — case A from Table 22
applies except as permitted in Cl. 20.1.7, or ........... :

See attached Table 20

N/A

For electronic controls Cl. H27.1.3 met

N/A

20.1.3

Methods of measurement: Annex B and Fig. 17

N/A
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20.1.31

Controls with equipment inlet and/or socket-outlet
with connector / plug inserted and without

N/A

20.1.3.2

Controls with terminals for external conductors:
without conductors and with conductors of largest
cross-sectional area (mm2) (Cl. 10.1.4) ......ccocveene

20.1.3.3

Controls with terminals for internal conductors:
without conductors and with conductors for
minimum cross-sectional area (mm2) (Cl. 10.2.1) .:

20.1.4

Distances through slots or openings of insulating
material measured to metal foil in contact with the
surface, foil pushed into corners with test finger
shown in Figure 2

N/A

20.15

Standard test finger applied to apertures as
specified in Cl. 8.1: distances between live parts
and metal foil not reduced below required values

N/A

20.1.6

Force (standard test finger) applied in an endeavour to reduce distances:

N/A

20.1.6.1

- 2 N force applied by standard test finger to any
point on bare live parts accessible before control is
MOUNEEA ...t

N/A

- 30 N force applied by standard test finger to
accessible surfaces after control mounted..............:

N/A

20.1.7

For basic and functional insulation, smaller distances permitted but no less than values

specified in Case B of Table 22, provided that:

N/A

- control meets the impulse test, Clause 20.1.12
and all parts are rigid and secure

N/A

- no likelihood of the distance being reduced by
distortion, by movement of the parts, or during
assembly

N/A

Impulse voltage applied across clearance of
functional insulation

N/A

20.1.7.1

For micro-disconnection and micro-interruption:

N/A

20.1.7.2

Full disconnection — values from Table 22, case A
applies to parts separated by switching element
iINCluding CONtACES ......ccuveviereerii e

N/A

20.1.8

Clearances of supplementary insulation: not less
than basic insulation, Table 22, case A..................:

N/A

20.1.9

Clearances of reinforced insulation: not less than
those in Table 22, case A using the next higher step
for rated impulse voltage.........cccovevvecee e

N/A

20.1.10

Clearances of functional and basic insulation on
secondary side in controls supplied from a double
insulated transformer comply with Table 21 based
on the secondary voltage ..........cccceevveveeninnieniinnnnn

N/A

Clearances in controls supplied from a transformer
without separate windings; rated impulse
determined from Table 21 .........ccccooiivieiininiennd

N/A
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ELV circuits derived from supply using protective
20.1.11 impedance, clearance of functional insulation N/A
o determined from Table 21 and based on maximum
working voltage in the ELV circuit.............ccccceenee. :
Impulse voltage test, Cl 6.1.2.2.1 of IEC 60664-
20.1.12 1:2007 applied between live parts and metal N/A
separated by basic or functional insulation (V).......:
For earthed secondary winding of a transformer, (or
an earthed screen between windings) clearances
20.1.13 on the secondary side: basic insulation > limits in N/A
Table 22 but using the next lower step for rated
IMPUISE VOIAGE.....cccveeviiiiieiee it
For circuits supplied with a voltage lower than rated
voltage, clearances of functional insulation are N/A
based on the working voltage ..........cccccevvvviiiiennnnn
20.2 Creepage distances N/A
Creepage distances for basic insulation, per Table 23 for the rated voltage and based on
20.2.1 ; g N/A
material group and pollution degree
- MEASUIEMENTS....coiiiiieeeiie et : N/A
- 2 N force applied by standard test finger to bare N/A
conductors
- 30 N force applied to accessible surfaces applied
: N/A
by standard test finger
Creepage distance for functional insulation, per Table 24 for working voltage and based
20.2.2 ; . N/A
on material group and pollution degree
- MEASUIEMENES....coiiiiieeiie et : N/A
- 2 N force applied by standard test finger to bare N/A
conductors
- 30 N force applied to accessible surfaces applied
; N/A
by standard test finger
Creepage distance for supplementary insulation:
20.2.3 not less than basic insulation - based on material N/A
group and pollution degree ........cccccovevveeeiceercneennen. :
Reinforced insulation: double the value of basic
20.2.4 insulation - based on material group and pollution N/A
degree
20.3 Solid Insulation N/A
Solid insulation is capable of durably withstanding
electrical and mechanical stresses as well as N/A
possible thermal and environmental influences
20.3.2 For working voltages < 300V, supplementary and reinforced insulation between metal N/A
e parts
- minimum 0.7mm thick; measured (mm)............... : N/A
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20.3.2.1 In;ulatloq is applied in thin .sheet form, other than N/A
mica or similar scaly material
- the supplementary insulation consists of at least
two layers and each layer complies with CI. 13.2 for N/A
supplementary insulation
- the reinforced insulation consists of at least three
layers and any two layers complies with CI. 13.2 for N/A
reinforced insulation
20.3.2.2 The sgpplementary insulation or reinforced insulation is inaccessible and meets one of the N/A
following:
- maximum temperature measured per Cl. 27 and N/A
H.27 doesn't exceed permissible values in Table 13
- conditioned insulation complies with Cl. 13.2 at the s | TABLE 13.2 N/A
oven and room temperatures..........cccvveeeeerereneenn : i
For optocouplers, the conditioning procedure
carried out at a temperature of 25 K in excess of the
maximum temperature measured on the N/A
optocoupler during the tests of Clauses 14, 27 and
H.27 while operated under the most unfavourable
conditions which occur during these tests
21 RESISTANCE TO HEAT, FIRE AND TRACKING
211 All non-metallic parts of the control were resistant to heat, fire and tracking.
21.2 Integrated, incorporated and in-line cord controls
21.2.1 Accessible parts (control correctly mounted): N/A
- ball-pressure test 1 (G.5.1) at temperature (°C) ..: O
diameter of the impression < 2.0mm (mm) ............: N/A
- glow-wire test (G2.) at 550 °C.....ccceevveevieriieeenns N/A
21.2.2 Parts retaining current-carrying parts in position (other than electrical connections): N/A
- ball-pressure test 2 (G.5.2) at temperature (°C) ..: O
diameter of the impression < 2.0mm (mm) ............ : N/A
- glow-wire test (G2.) at 550°C.......cceevevevieriieeens : N/A
21.2.3 Parts maintaining or retaining electrical connections in position:
- ball-pressure test 2 at temperature (°C) ............... : |184deg C 0
diameter of the impression < 2.0mm (mm) ............ :
Glow-wire temperature levels according to IEC 60695-2-11 N/A
- glow-wire test (G2.) at 650 °C......ccceevvveviereieeennns N/A
- glow-wire test (G2.) at 750 °C.....ccocevvvvvinriernnnenn : N/A
- glow-wire test (G2.) at 850 °C......ccceevvveviereieeennns N/A
21.2.4 Other parts (except small parts unlikely to be ignited): N/A
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- glow-wire test (G2.) at 550 °C.....ccccevvvvviverieennnns : |See—attaehed—'FABl=E=2—1 N/A
21.2.7 Resistance to tracking: N/A
Test procedure, see Annex G, Cl. G4; applied
voltage corresponding to the PTI value declared N/A
Table 1, requirement 30 .......ccceveeeiiieenceeee e :
Controls designed for operation at ELV levels were
; ! N/A
not subjected to a tracking test.
21.3 Independently-mounted controls N/A
2131 Preconditioning N/A
Controls without T rating: N/A
- circuit of switching part and driving mechanism not N/A
connected, detachable parts (covers) removed
- temperature (°C): (80£2)°C,1x24 h ...............: 0
Controls with T rating up to 85°C: N/A
- switching circuit and driving mech.- not connected,
without covers: temperature (°C): (80 * 2)°C, O
LIX2A N i :
- switching circuit and driving mech. Connected,
with covers: temperature (°C): (Tmax * 2) K, O
B X 24 N oo :
Controls with T rating higher than 85 °C: N/A
- switching circuit and driving mech. Connected,
with covers: temperature (°C): (Tmax  2) K, 0
B X 24 N oo :
214 Controls with mercury-tube switch, subjected to short-circuit test: N/A
- working voltage, ac/dcC .......cccccovevievcniieeee e :
- maximum power rating (VA) ...cccovvvieiinninnnen :
- short-circuit current (A) .....ocvevevveeneenienie e :
- fuse rating (A) wooeveeeeeieeee e :
- no ignition of cotton placed around openings N/A
- no emission of flame or molten metal ( except
: . N/A
mercury from the enclosure housing the switch)
- wiring not damaged except tube leads N/A
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22 RESISTANCE TO CORROSION N/A
22.1.1 Ferrous parts protected against corrosion N/A
Test not required on temperature sensing elements
22.1.2 and other component parts adversely affected by N/A
protective treatment
22.1.4 Control or parts stored in a humidity cabinet for 14 days: N/A
- temperature (°C): (40 £ 2) °C ...ooovvvvveveeeienieeien O
- relative humidity (%): 93-97% ...cccvevveeeieeeeee : a
22.1.5 Control or parts dried in a heating cabinet: for 10 min: N/A
- Temperature (°C): (100 £5) °C ..ooovvvevcirevieeenn a
After parts were dried: no evidence of corrosion on N/A
surfaces
Traces of rust on sharp edges and yellowish film
22.1.6 ; . N/A
that was removable by rubbing were ignored
23 ELECTROMAGNETIC COMPATIBILITY (EMC) REQUIREMENTS — EMISSION N/A
Free-standing and independently mounted controls, which cycle during normal operation,
231 are so constructed that they do not generate excessive radio interference and were N/A
evaluated to:
- CISPR 14-1 (in 4.2.3.3 of CISPR 14-1:2005, the
value of 200 ms is replaced by 20 ms) and/or N/A
CISPR 22, class B or
- to clauses 23.1.1 and 23.1.2 or N/A
- to show minimum time between contact
. ) . . N/A
operations during normal operation < 10 minutes
23.11 Electrical and thermal conditions for EMC test as specified in 17.2 and 17.3: N/A
- for sensing controls: rate of change is a; and B1 N/A
- For non-sensing controls: operated at the lowest
. N/A
contact operating speed.
- inductive loads — pf 0.6; resistive loads — pf 1 N/A
23.1.2 Control operated for 5 cycles N/A
- duration of radio interference; < 20ms..................: N/A
Controls for ISM (Industrial, Scientific and Medical)
239 equipment and free-standing, independently N/A
' mounted and in-line cord controls for use with ISM
equipment’'s comply with CISPR 11
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24

COMPONENTS

N/A

24.1

Transformers intended to supply power to a SELV-
circuit or PELV-circuit are of the safety isolating
type and comply with the relevant requirements of
IEC 61558-2-6

N/A

Capacitors connected between two line conductors
for between a line conductor and the neutral or
between hazardous live parts and protective earth
are in accordance with IEC 60384-14 and used in
accordance with its rated values

N/A

Fuses comply with requirements of IEC 60127-1 or
IEC 60269-1

N/A

2411

Controls that incorporate a transformer as the
source of supply to a SELV-circuit or PELV-circuit
were subjected to an output test with the primary
energized at the upper limit of the rated voltage

N/A

Switch mode power supplies or transformers used
in converters comply with the requirements of IEC
61558-2-16

N/A

Under any non-capacitive conditions of loading
(from no load to the short-circuiting of any or all
secondary SELV- or PELV-circuit terminals) and
without disturbing internal connections, the
secondary output voltage did not exceed limits
specified in 2.1.5

N/A

The secondary output power at the terminals to an
isolated limited secondary circuit did not exceed

100 VA and the secondary output current did not See-attached TABLE 24.1
exceed 8 A after 1 min of operation with overcurren
1 (0] =T 10 o SRR

N/A

24.2

Components other than those of 24.1: checked

when carrying out the tests of this standard or/and | See-attached TABLE24-1/24.2

complies with appropriate safety standard .............:

N/A

24.3

Annex U is not applicable to relays used as
components in a control. ..........ccceevevceniiennneeens :

N/A

2441

Overload test for switch mode power supplies not covered under 24.2.1

N/A

24411

Each output winding, or section of a tapped
winding, is overloaded in turn, one at a time, while
the other windings are kept loaded or unloaded,
whichever load conditions of normal use is the least
favourable

N/A

24412

The overload is carried out by connecting a variable
resistor (or an electronic load) across the winding or
the rectified output

N/A

The resistor is adjusted as quickly as possible and
readjusted after 1 min to maintain the overload

N/A

No further readjustments are done after that

N/A
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24413

Any protective devices such as a fuse, manual
reset circuit protector, thermal protector, etc.
remained in the circuit

N/A

244.1.4

When overcurrent protection is provided by a
current-breaking device, the overload test current is
the maximum current which the overcurrent
protection device is just capable of passing for 1 h

N/A

24415

When no overcurrent protection is provided, the
maximum overload is the maximum power output
obtainable from the power supply

N/A

24.4.1.6

In case of voltage fold-back, the overload was
slowly increased to the point where the output
voltage drops by 5 %. The overload is then
established at the point where the output voltage
recovers and held for the duration of the test......... :

N/A

24417

The duration of the test was 1 h or until ultimate
results are reached, (N) .....cccoveeiiiiiiie e

N/A

24.4.1.8

The maximum open-circuit voltage of each winding
(directly at the winding of the transformer) and the
maximum load current are measured and recorded
such that the maximum output power may be
determined.........cov e

N/A

24419

The maximum open circuit voltage measurements
was made during normal operation and under
single component failure ........cccccovevene i

N/A

24.4.10

For SELV applications, where the maximum open
circuit voltage measured directly at the secondary of
the transformer exceeds the limits specified in 2.1.5,
the measurement of the maximum output voltage of
each winding may be made after certain protective
IMPEAANCES ..ot

N/A

244111

While still in heated condition, the transformer was
subjected to electric strength test of 13.2

N/A

245

Annex J is not applicable to thermistors used in
controls that are declared to be Type 1 action,
SELV/PELV and low power specified in H.27.1.1.1

N/A

25

NORMAL OPERATION

N/A

Meets requirements per annex H ..............ccceevennn

See annex H

N/A

25.2

Over-voltage and under-voltage test (for controls
incorporating electro-magnets) .......cccccveeeveecvieennns

N/A

26

ELECTROMAGNETIC COMPATIBILITY (EMC) REQUIREMENTS — IMMUNITY N/A

Meets requirements per Cl. H.26........ccccccovverennn. :

N/A
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27 ABNORMAL OPERATION P
27.2 Burnout test (for controls incorporating electro-magnets) N/A
27.2.1 Control mechanism blocked in position when control is de-energized: N/A
- energized at rated frequency and rated voltage N/A
(17.2.2,17.2.3and 17.2.3.2)
- duration: 7 h or until burnout ............c.ccceeinenenn : N/A
27.2.2 Compliance (burnout test): N/A
- no emission of flame or molten metal after test N/A
- no evidence of damage impairing compliance with
. N/A
this standard
- no evidence of dielectric breakdown (Cl. 13.2) N/A
27.2.3 Blocked mechanical output test (abnormal temperature test) N/A
During blocked output test: Temperatures did not N/A
exceed indicated limits in Table 26 ...................... :
Test not required on controls, if no protective device N/A
cycles and temperatures exceed limits in Table 13
Test carried out at room-temperature and rated N/A
voltage (V) for 24h ... :
The average temperature was within the limits
27.2.3.2 during both the second and the twenty-fourth hours N/A
of the test
27233 During the test, power was continually supplied to N/A
the motor
Immediately upon completion of the test, the motor
27.2.34 was capable of withstanding the electric strength N/A
test (Clause 13)
275 Overload tests N/A
Controls without protective devices and without
incorporated fuses loaded for 1 h with the
; o N/A
conventional tripping current for the fuse,
anticipated during installation.............ccccevveviieiiennnn
Controls protected by protective devices (including
fuses) loaded such that an overload current of 0.95
times the protective device rating flows through the N/A
circuit for 4 hours or until temperatures stabilize,
whichever is shorter..........ccoviii
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Controls protected by incorporated fuses
-fuses shunted by links of negligible impedance
-control loaded to 2.1 times the rated current of the
fuse
- temperature rise measured after the control has N/A
been loaded for 30 min.
- values 2,1 times can be de-rated by 0,5 %K if test
is carried out at a higher temperature compared to
normal room teMpPerature..........cccooceveeeereenenieeneenest
Controls protected both by incorporated fuses and
by protective devices loaded to the lowest load N/A
(most onerous) of either test method......................:
Controls protected by protective devices which will
short-circuit only in case of overload are tested both
N/A
as controls with protective devices and as controls
without protective deviCes .........coovvvveveeiceeenieeeen
Overload tests carried out on in-line cord controls
27.5.2 as indicated in 11.10.2 and provided with a plug N/A
and socket outlet
27.5.3 For controls not covered by 27.5.2 N/A
27.6 Battery short-circuit test N/A
Batteries that can be removed without the aid of a
tool and terminals that can be short-circuited by a
thin straight bar are subjected to a short-circuit N/A
condition across its terminals with the battery being
fully charged, for 1 h or ultimate condition exists.
Compliance:
27 6.1 - No emission of flame or molten metal and no N/A
evidence of damage to the control
- requirements of 13.2 met
28 GUIDANCE ON THE USE OF ELECTRONIC DISCONNECTION N/A
Meets requirement per annex H ..........ccceevevennenn, : N/A
A ANNEX A — INDELIBILITY OF MARKING N/A
Al Classification of markings N/A
Al1l Markings which are not mandatory N/A
A2 Marklngs which are mandatory but not accessible to N/A
the final user
A13 Marklngs which are mandatory and accessible to N/A
the final user
Al4 Permanence of marking test N/A
- solvents: neutral liquid detergent or 2% delonlzed 0
(distilled) water with specified solvent......................:

TRF No. IEC60730_1I




Page 57 of 96

Report No. 4788685352

IEC 60730-1
Clause Requirement + Test Result - Remark Verdict
- Solvents: N-heXane .......cccoecvvvee e 0
- solvents: deionized (distilled) water ..............c........ O
A2 Test of indelibility of markings classified in A1.2 N/A
A2.1 Drops of detergent standing on the marked surface 0
’ duration (h): 4 h oeee e :
Drops removed by fine spray of warm water 0
(40 £5 °C) or by lightly Wiping ........ccccoovevvinininnn
A2.2 Allowed to dry completely at (25 +5) °C ............... O
Rubbed in the apparatus ( Fig. 8 ) with dry lint,
A2.3 weight 250 g, duration (s): 15 s N/A
A4 Rubbed in the apparatus ( Fig. 8) with water-soaked N/A
’ lint, weight 250 g, duration (s): 15 s
A2.6 Marking after these tests still legible N/A
A3 Test of indelibility of markings classified A.1.3 N/A
Rubbed in the apparatus ( Fig. 8) with dry lint,
A3.1 weight 750 g, duration (s): 15 s N/A
A3.2 Rubbed in the apparatus ( Fig. 8) with water-soaked N/A
’ lint, weight 750 g, duration (s): 15 s
Drops of detergent standing on the marked surface
A3.3 O
duration (h): 4 h oo :
Then removed by fine spray of warm water 0
(40 £5 °C) or by lightly Wiping ......ccceccoveriniviennnn
After sample was dried, marking rubbed (apparatus
A3.4 Fig. 8) with detergent soaked lint, weight 750 g, N/A
duration (s): 15 s
A3S Marking rubbed in apparatus with petroleum spirit N/A
) soaked lint, weight 750 g, duration (s): 15 s
A3.7 Marking after these tests still legible N/A
D ANNEX D — HEAT, FIRE AND TRACKING N/A
Canada and USA national difference N/A
G ANNEX G — HEAT AND FIRE RESISTANCES TESTS P
G.2 Glow-wire test: Performed in accordance with IEC 60695-2-10 and IEC 60695-2-11. N/A
G.4 Proof tracking test: Performed in accordance with IEC 60112. N/A
G5 Ball pressure test: Performed in accordance with IEC 60695-10-2. N/A
G.5.1 Ball-pressure test 1 N/A
Temperature during ball pressure, the higher of: N/A
- 20 °C £ 2 K in excess of the maximum 0
temperature during test Cl. 14 (°C), OF.....cccceevvenene :
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TS £ 2°%C, OF oot :

O

-as declared (°C) ..oovieveeii e :

O

G.5.2

Ball-pressure test 2

N/A

Temperature during ball pressure testis Tb £ 2 °C
where Tb is equal to the higher of:

N/A

-Tb (°C): 100 °C if Tmax = 30-54 °C .........cccceene. :

- Tb (°C): 125 °C if Tmax = 55-84 °C.....ccoooverenrne.e. :

- Tb (°C): (Tmax + 40) °C if Tmax { 85 °C............... :

- Tb (°C): 20 K in excess of the max. temperature
during tests of Cl. 14 (°C), if higher...........ccc........... :

ANNEX H — REQUIREMENTS FOR ELECTRONIC CIRCUITS

H.6

Classification, additions:

H.6.4.3.13

- electronic disconnection on operation
(TYPE LY = 2.Y) et :

H.6.9.5

- electronic disconnection

H.6.18

Class of control function (A, B, C)....covvvvvvvveninenee :

Class B

H.7

Information in addition to Table 1 provided

36 - Replacement: limits of activating quantity for
any sensing element over which electronic or micro-
disconnection is secure; clause: 11.3.2, H11.4.16,
H17.14, H18.1.5, H27.1.1, H.28; (Method: X)......... :

N/A

52 - The minimum parameters of any heat
dissipater (e.g. heat sink) not provided with an
electronic control but essential to its correct
operation; clause: 14; (Method: D) ..........ccceveevenee. :

N/A

53 - Type of output waveform if other than
sinusoidal; clause: H25; (Method: X) .........cceevernne :

See Attachment 2 for Information
provided, considered suitable for
IEC60335-1 applications.

54 - Details of the leakage current waveform
produced after failure of the basic insulation;
clause: H27; (Method: X) .....cccccevveeviiiiiiin e :

N/A

55 - The relevant parameters of those electronic
devices or other circuit components considered as
unlikely to fail (see paragraph 1 of H27.1.1.4);
clause: H27; (Method: X) .....cccccevverniriiiiinnienicn :

N/A

56 - Type of output waveform(s) produced after
failure of an electronic device or other circuit
component (see item g) of H27.1.1.3); clause: H27
(Method: X) ...eeveeevieiiieiieie e e e :

N/A

57 - The effect on controlled output(s) after
electronic circuit component failure if relevant
(item c) of H27.1.1.3); clause: H27; (Method: X)....:

N/A
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58a - For integrated and incorporated electronic
controls, if any protection against mains borne
perturbations, magnetic and electro-magnetic
disturbances is claimed, which of the tests of

Cl. H26 must be performed and the effect on
controlled output(s) and function after a failure to
operate as a result of each test; clause: H26.2,
H26.15; (Method: X) ...ccccveieeeiee e :

N/A

58b - For other than integrated and incorporated
electronic controls, the effect on controlled output(s)
and function after a failure to operate as a result of
the tests of Cl. H26; clause: H26.2, H26.15;
(Method: X) ...eeveieriiiiiieieeie e :

N/A

59 - Any component on which reliance is placed for
electronic disconnection which is disconnected as
required by footnote n to Table 12; clause: 13.2,
H27.1; (Method: X) ...ccoeeviriiiiieiiniee e :

N/A

60 - Category (surge immunity); clause: H26.8.2,
Annex R; (Method: X)......cccovviriiniiennieeneeie e :

N/A

66 - Software sequence documentation;
clause: H11.12.2.9; (Method: X) .......cocovvvieveninnnee :

N/A

67 - Program documentation; clause: H11.12.2.9,
H11.12.2.12; (Method: X)...coovveverieeiiesieeniie e :

N/A

68 - Software fault analysis; clause: H11.12,
H27.1.1.4; (Method: X) ...cccooovevieiinnen e :

N/A

69 - Software class(es) and structure;
clause: H.11.12.2, H.11.12.3, H.27.1.2.2.1,
H.27.1.2.3.1; (Method: D).....coovvevierieniieiienie e :

N/A

70 - Analytical measures and fault/error control
techniques employed; clause: H.11.12.1.2,
H.11.12.2.2, H.11.12.2.4; (Method: X).......cccceevnee. :

N/A

71 - Software fault/error detection time(s) for
controls with software Classes B or C;
clause: H2.17.10, H11.12.2.6; (Method: X)............ :

N/A

72 - Control response(s) in case of detected
fault/error; clause: H.11.12.2.7; (Method: X) .......... :

N/A

73 - Controls subjected to a second fault analysis
and declared condition as a result of the second
fault; clause H.27.1.2.3; (Method: X) ........cccccevnneen. :

N/A

74 - External load and emission control measures
to be used for test purposes; clause H.23.1.1;
(Method: X) ...eoveeeiiiiiiieieeie e e :

N/A

91 - Fault reaction time; cl. H.2.23.2, H.27.1.2.2.2,
H.27.1.2.2.3,H.27.1.2.3.2, H.27.1.2.3.3,
H.27.1.2.4.2, H.27.1.2.4.3; (Method: X)......c.ccce.... :

N/A

92 - Class or classes of control function(s); clause
H.6.18, H.27.1.2.2, H.27.1.2.3; (Method: X)........... :

N/A
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93 — Maximum number of reset actions within a
time period; H.11.12.4.3.6, H.11.12.4.3.6; N/A
(V=14 g T To A ) S :
94 — Number of remote reset actions; H.17.1.4.3; N/A
(Method: X) ...eeveeiieiiiieieeie e :
H.8 Protection against electric shock N/A
Accessible parts separated from the supply by
H.8.1.10 o L I E . O
protective impedance; identification of circuit.........:
Maximum current between accessible parts and the protective earth conductor in normal
H.8.1.10.1 . . - : . N/A
configuration and with supply poles interchanged:
- 0.7 mA (peak value) a.c.; current (mA) ............... : N/A
-2 mAd.c.; current (MA) ..oooveveeree e : N/A
- if frequency f > 1 kHz: current (mA): 0.7 x f (kHz) N/A
<STOMA; F(KHZ) oo :
Maximum capacitance N/A
- peak value (V) oo : N/A
-424V<V<450V N/A
capacitance C (UF): S 0.1 PF oovceeviivicie e :
- 450 V < V <15 kV: capacitance C (uF): N/A
C xV <45 uC; calculated C max (MF) wooveeveeerinennee :
-V > 15 kV: capacitance C (uF): C x V2 < 350 pJ
N/A
calculated C max (HF) woeveereniiiienee e :
H.11 Constructional requirements N/A
H1125 Protectlon against .electrlc shock — protective N/A
impedance (chain):
- consists of at least 2 impedances in series N/A
- connected between live and accessible parts N/A
- consists of components in which the probability of
a reduction in impedance during life can be ignored N/A
and the possibility of a short circuit is negligible
- type of resistors (Table H.24 footnote c) N/A
- resistors comply with IEC 60065:2001, N/A
Amendment 1:2005, cl. 14.1
- capacitors comply with IEC 60384-14, class Y N/A
Requirements of H.8.1.10 still met: leakage current
N/A
(MA) e
H.11.4 Actions: P
H11416 |- Type 1Y .and 2.Y action provides electronic 2.Y: decleration only =
disconnection.
H.11.4.16.1 |Test carried out with control: P
- connected to maximum load O
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- supplied with rated voltage (V) ...ccccoeevviieennenee : g
- at temperature Tmax (°C) .oovvverieninniriienie e : O
H.11.4.16.2 |Current through electronic disconnection not exceeding the lower of: N/A
S5 MA (MA) e e : N/A
- 10% of the rated current (MA) ......ccoovvvvcerieenenn : N/A
H.11.12 Controls using software  .......ccceeceevice i : N/A
H.17 Endurance N/A
H.17.1 General requirements N/A
Electronic controls with Type 1 action:
H.17.1.4 no endurance test (unless necessary for testing of N/A
associated components)
HAT14L | oo cing st (.17 1.4.2) executed NiA
H.17.1.4.2 |Thermal cycling test: conditions forming the basis of the test: N/A
a) Duration (N) ......cocovevieiiniieee e : O
b) Electrical conditions: a
- loaded, according to manufacturer's declaration .: O
-voltage (V): 1.1 timeS Vl..occcovveeeeeeee e : 0
- for _30 min. of each 24 h period: voltage (V): 0
0.9 tIMES VI e :
- dyring each 24 h period: duration of supply 0
switched off (S); 30'S .evvvevviiiieree e :
- change of voltage not synchronized with change 0
of temperature
¢) Thermal conditions: temperature (ambient and/or mounting surface) varied between: a
= Tmax (Ts MAX) (°C) covvereriieiiieiieree e : O
= Timin (Ts MIN) (°C) o : O
- rate of change: 1 °C/min 0
- extremes maintained: 1 h a0
d) Ra_lte of operation: cycle_d at the fast(_ast rate 0
possible, max. 6 cycles/min) (cycles/min) .............:
If operational mode to be set by the user: N/A
- 1/3 test period: maximum setting N/A
- 1/3 test period: intermediate setting N/A
- 1/3 test period: minimum setting N/A
According to these requirements: a
- duration of heating period (h) ........ccccccevviverinrnee : 0
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- duration of maintaining max.temperature (h) ......: 0
- duration of cooling period (h) .....cccccooovviiiinnnene : O
- duration of maintaining min. temperature (h) ......: 0
- duration of 1 complete cycle (h) ......ccoevvrirenenne : O
- total number of cycles executed .........c.cceeuvennne : O
H.17.1.4.3 |Controls with remote reset actions N/A
Independently mounted devices: test for a minimum
N/A
1000 reset aCtioNS .......c.cooevceereerenrieeeee e :
Integrated/Incorporated devices: minimum reset
. N/A
cycles as declared by the manufacturer .................:
After the test, the reset device can rest the system
; N/A
as intended
Unintended resets did not occur. N/A
Evaluation of compliance: For types 1.Y and 2.Y
H.17.14 controls, Clause H.11.4.16 met N/A
H.18 Mechanical Strength N/A
H18.15 For controls providing electronic disconnection (type N/A
U 1.Y or 2.Y), the requirements of H.11.4.16 were met
H.20 Creepage distances, clearances and distances through insulation N/A
H.20.1.15 |Electronic controls N/A
H.20 1.15.1 Spacing between live parts (supply) and accessible N/A
surfaces and parts
H.20 1.15.2 Acros; protective impedances: double or reinforced N/A
insulation
Across each component: supplementary insulation N/A
H.20.1.15.3 | Providing functional insulation N/A
H.23 Electromagnetic compatibility (EMC) requirements — Emission N/A
H231 Electronic cont.rols., do not emit excessive electric or N/A
electromagnetic disturbances
Low frequency emission, disturbances in supply
systems: controls other than integrated or
H.23.1.1 incorporated that directly control an external load N/A
except pilot duty: comply with IEC 61000-3-2 and
IEC 61000-3-3.
Radio frequency emission: free-standing,
independently mounted and in-line cord controls
H.23.1.2 using software, oscillating circuits etc comply with N/A
CISPR 14-1 and/or CISPR 22, Class B, as
indicated in Table H.12
Free-standing, independently mounted and in-line
cord controls for use with ISM equipment comply N/A
with CISPR 11
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H.25 Normal operation N/A

H.25.1 The output waveform of electronic controls was as declared N/A
The output waveform of the control was examined
under all normal operating conditions and was N/A
either sinusoidal or as declared in Table 1,
requirement 53

H.26 Electromagnetic compatibility (EMC) requirements — Immunity N/A
Electromagnetic compatibility (EMC) requirements N/A

H.27 Abnormal operation P

H.27.1 Electronic controls — assessment against internal faults P

H.27.1.1.1 |Fault conditions in H.27.1.1.5 not applied if: N/A
- electronic circuit is a low-power circuit and Not low-power N/A
- protection against electric shock, fire hazard or
dangerous malfunction does not rely on the correct N/A
functioning of the electronic circuit
- measurement of low-power circuit according to CI N/A
H.27. 110 ot :

- circuit under evaluation ..........cccoceveveeiniicennenien : O

- max. power consumed by the variable resistor 0
(W):SI5W, 55 e :

Electronic circuits operating to ensure compliance

with Cl. H.27: relevant test to be repeated with a N/A
single fault simulated as indicated in H.27.1.4,

items 1) to 5)

H.27.1.1.2 |Operating conditions: N/A
a) at most unfavourable voltage (V): range: 0
0.9-1.1tIMES VR ..otiiiciiiiiririieee e :

b) load producing the most onerous effect: kind of 0
load; significant values ............cccooveoveviienicicnnene, :
¢) ambient temperature (°C): (20 = 5) °C or other .: O
d) fuse (supply), rating (A) such that test result not 0
influenced by operation of the fuse ..........c.ccceeee.e. :
e) actuating member in the most unfavourable 0
POSILION ettt e :

H.27.1.1.3 |Requirements, evaluation of compliance: N/A
a) no emission of flames or hot metal or hot plastics N/A
b) temperature of supplementary and reinforced N/A
insulation:

- not exceeding 1.5 times value specified in Cl. 14 N/A
- exception: thermoplastic material N/A
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c¢) change in the output as declared in Table 1,
: N/A
requirement 57
d) control continuous to comply with requirements N/A
of Cl. 8 and Cl. 13.2 for basic insulation
€) no deterioration of parts that would result in N/A
failure to comply with requirements of CI. 20
f) no rupture of fuse use supply, or N/A
- rupture with operation of an internal protecting N/A
device
Internal protecting device not required since sample, after replacement of the fuse in the N/A
supply, complied:
- with a), b) and d) of H.27.1.1.3 N/A
- with requirements of CI. 20 for accessible
distances from active parts to accessible surfaces N/A
(control mounted as for its intended use)
g) output waveform as declared in Table 1,
. N/A
requirement 56
H.27.1.1.5 |Electronic circuit fault conditions per table H.24......: See attached TABLE H27.1; See P
Attachment 3
Motor load, if failure or malfunction causes change in the supply waveform to the
H.27.1.1.6 ) P
controlled motor:
1) load (normal waveform) adjusted to 6 times rated N/A
load, or
- locked rotor rating declared See details in Main Test Report, P
Clause 19.7.
2) fault conditions introduced See Attachments 2 and 3 P
3) test conditions per H.27.1.2 See Attachments 2 and 3 P
a) unfavourable voltage (V) ....ccocveevevicnnieeeneeee : 0
¢) ambient temperature (°C) .....ccccovvvvrveiiinnieennennns : O
d) fuse rating (A) ...ocoveveeiie i : O
e) actuating member ... : O
evaluation of compliance per H.27.1.1.3 a) to e) N/A
H.27.1.2 Protection against internal faults to ensure functional safety P
H.27.1.2.1 |Design and construction requirements
H.27.1.2.1.1 | Fault avoidance and fault tolerance
Controls incorporating control functions of class B .
or C are designed according to H.27.1.2 taking into Fallure modes of Table H.24 taken
. into account per Attachments 2 and P
account the failure modes of Table H.24 and 3 onlv pin level faults considered
H.11.12 for software, if applicable »only p
The system configuration is either: b

e inherently failsafe or
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« components with direct safety-critical functions
are guarded by safeguards in accordance to
H.11.12 software class B or C

N/A

- safeguards are built into hardware and can be
supplemented by software

N/A

- safeguards can cause a completely independent
safety-shut-down

N/A

Time slot monitoring is sensitive to both an upper
and a lower limit of the time interval.

N/A

In a class C control function if a single fault in a
primary safeguard can render the safeguard
inoperative, a secondary safeguard is provided

N/A

The reaction time of the secondary safeguard is in
accordance with Clause H.27.1.2.3.

N/A

Components are dimensioned on the basis of the
worst-case conditions which can arise in the control,
as stated by the manufacturer

N/A

H.27.1.2.1.2

Documentation

The documentation is based on H.11.12.3.2

See Attachment 2 for example of
Documentation

The functional analysis of the control and the safety
related programs under its control are documented
in a clear hierarchical way in accordance with the
safety philosophy and the program requirements

Minimum documentation provided for assessment:

* Adescription of the system philosophy, the
control flow, data flow and timings.

e A clear description of the safety philosophy of
the system with all safeguards and safety
functions clearly indicated. Sufficient design
information is provided to enable the safety
functions or safeguards to be assessed

¢ Documentation for any software within the
system

N/A

Programming documentation is supplied in a
programming design language declared by the
MANUFACTUNEY .....ceeiiiiciii et

N/A

Safety related data and safety related segments of
the operating sequence are identified and classified
according to H.11.12.3.2

N/A

There is a clear relationship between the various
parts of the documentation

N/A

H.27.1.2.2

Class B control function

H.27.1.2.2.1

Design and construction requirements

TRF No. IEC60730_1I




Page 66 of 96

Report No. 4788685352

IEC 60730-1
Clause Requirement + Test Result - Remark Verdict
Single fault does not allow motor
A class B control function is designed such that operation without the overcurrent
under single fault conditions it remains in or protective control; see Attachment 3 P
proceeds to the defined state. for additional details; only pin level
faults considered
Software complies with software class B N/A
The assessment is performed according to
H.27.1.2.2.2 and H.27.1.2.2.3 and under the test P
conditions and criteria of H.27.1.2.5
H.27.1.2.2.2 | First fault P
Any first fault (see Table H.24) in any one Slngle_fault _dr?es nﬁt allow motor
component or any one fault together with any other operation without the overcurrent P
fault arising from that first fault results in either: protect!ye control;.see Attachment 3
) for additional details
a) the control becomes inoperative with all safety
related output terminals de-energized or assumes a | See above P
status in which they ensure a safe situation; or
b) the control reacts within the fault reaction time
(see Table 1, requirement 91) by proceeding to a
defined state, provided that subsequent reset from See above =
the defined state under the same fault condition
results in the system returning to the same defined
state; or
c) the control continuous to operate, the fault is
identified during the next start-up sequence, the See above P
resultis @) or b); Or .....coovecviiiie e
d) the control remains operational in accordance Functional requirements of
with the safety related functional requirements of IEC60335-1 for motor protection P
the relevant part 2 considered
H.27.1.2.2.3 | Fault introduced during defined state P
Any first fault (together with any other fault arising Single fault does not allow motor
from that fault) in any one component (see Table operation without the overcurrent =
H.24), induced while the control stays in the defined | protective control; see Attachment 3
state, results in either: for additional details
Single fault does not allow motor
a) The control remains in defined state, safety operation without the overcurrent =
related output terminals remaining de-energized; or | protective control; see Attachment 3
for additional details
Single fault does not allow motor
b) The control becomes inoperative with all safety | operation without the overcurrent =
related output terminals remaining de-energized; or | protective control; see Attachment 3
for additional details
¢) the control comes again in operation resulting in
a) or b) as mentioned in this clause under the
condition that the safety related output terminals are P

energized not longer than the fault reaction time
(see Table 1, requirement 91)
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Result - Remark

Verdict

If the cause of the original defined state condition
no longer remains and the control comes in
operation again, it operates in accordance with the
safety related functional requirements of the
relevant part 2

N/A

The relevant part 2 specifies the fault reaction t|me
as well as the applicability of €)......cccevcveerverriinnnns

N/A

H.27.1.2.3

Class C control function

N/A

H.27.1.23.1

Design and construction requirements

N/A

A class C control function is designed such that
under first and second fault conditions it remains in
or proceeds to the defined state.

N/A

Software complies with software class C

N/A

The assessment is performed according to
H.27.1.2.3.2,H.27.1.2.3.3 and H.27.1.2.4 and
under the test conditions and criteria of H.27.1.2.5.

N/A

H.27.1.2.3.2

First fault

N/A

Any first fault (see Table H.24) in any one
component or any one fault together with any other
fault arising from that first fault results in either:

N/A

a) the control becomes inoperative with all safety
related output terminals de-energized or assumes a
status in which they ensure a safe situation;

N/A

b) the control reacts within the fault reaction time
(see Table 1, requirement 91) by proceeding to a
defined state, providing that subsequent reset from
the defined state condition under the same fault
condition results in the system returning to the
defined state;

N/A

¢) the control continuous to operate, the fault is
identified during the next start-up sequence, the
resultis @) Or D) .eeeviiiee e

N/A

d) the control remains operational in accordance
with the safety related functional requirements of
the relevant part 2

N/A

The relevant part 2 specifies the fault reaction t|me
as well as the applicability of €)......cccevcvvervevrinnnns

N/A

H.27.1.2.3.3

Second fault

N/A

Any further independent fault considered together
with the first fault results in either H.27.1.2.3.2 a),
b), ¢) or d). During assessment, the second fault
has only to be considered to occur:

N/A

a) Either when a start-up sequence has been
performed between the first and the second fault, or

N/A

b) 24 h after the first fault.

N/A
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Result - Remark

Verdict

The relevant part 2 specifies the applicability of a)
or b) and the fault reaction time (see Table 1,
requiremMent 91 .......ccooverecee e

N/A

H.27.1.2.4

Faults during defined state

N/A

H.27.1.2.4.2

First fault introduced during defined state

N/A

Any first fault (together with any other fault arising
from that fault) in any one component (see Table
H.24), induced while the control is staying in the
safety-shut-down position, results in either:

N/A

a) The control remaining in a defined state, safety
related output terminals remaining de-energized or
in a status in which they ensure a safe situation;

N/A

b) The control becoming inoperative with all safety
related output terminals remaining de-energized or
assuming a status in which they ensure a safe
situation;

N/A

¢) The control comes again in operation resulting in
a) or b) under the condition that the safety related
output terminals are energized no longer than the
fault reaction time (see Table 1, requirement 91)

N/A

If the cause of the original safety shut-down
condition no longer remained and the control came
again in operation, it operated according to the
safety related functional requirements of relevant
Part 2 and the second fault assessment was carried
out in accordance with H.27.1.2.3.3.

N/A

H.27.1.2.4.3

Second fault introduced during defined state

N/A

Any second fault (together with any other fault
arising from that fault) in any one component (see
Table H.24), induced while the control is staying in
the defined state, results in either H.27.1.2.4.2 a), b
(o] o

N/A

Fault reaction time specified in relevant part 2.......:

N/A

It may specify a different time span in which the
second fault does not occur, if different from 24 h .:

N/A

H.27.1.2.5

Circuit and construction evaluation

H.27.1.25.1

Test conditions

N/A

The fault is considered to have occurred at any
stage in the control program sequence.

N/A

The control is operated or considered to operate
under the following conditions:

N/A

a) at the most unfavourable voltage in the range
85 % to 110 % of the rated supply voltage (V).......:

b) loaded with the most unfavourable load declared
by the manufacturer..........c..cccoooeviiie e
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Verdict

¢) in an ambient temperature of (20 = 5) °C, unless
there are significant reasons for conducting the test
at another temperature within the manufacturer's

declared range; (°C) v

d) with any actuating member placed in the most
unfavourable position;

N/A

e) with tissue paper placed on the supporting
surface(s) of the control;

N/A

f) with sparks of about 3 mm in length and having
an energy of not less than 0,5 J applied to those
components which are likely to liberate flammable
gases during the test

N/A

H.27.1.2.5.2

Test criteria

During the appraisal, it is verified that under the
conditions described above, the following criteria
are satisfied.

a) The control does not emit flames, hot metal or
hot plastics, the tissue paper does not ignite, no
explosion results from the liberation of flammable
gases and any flame produced does not continue to
burn for more than 10 s after switching off the spark
generator

N/A

When a control is incorporated with any appliance,
any enclosure afforded by the appliance is taken
into consideration

N/A

b) If the control continues to function, it complies
with Clauses 8 and 13 or Clauses 8 and 13 of the
relevant part 2.

N/A

If it ceases to function, it still continues to comply
with Clause 8 or Clause 8 of the relevant part 2

N/A

c) There is no loss of protective function

See Attachment 2 and 3 for details

After tests there is no deterioration of the various
parts of the control that result in failure to comply
with Clause 20 or Clause 20 of the relevant part 2.

N/A

N/A

H.27.1.2.5.3

Assessment

A thorough appraisal of the circuit is carried out to
determine its performance under the specified fault
conditions. (This appraisal includes theoretical
analysis and a component failure simulation test)

See Attachment 2 and 3 for details;
only pin level faults considered

Fault simulations may also be carried out to
simulate faults within complex devices, e. g.
EPROM emulation tests.

N/A

Only the safety related software (software class B
and C) as identified according to H.27.1.2.1.2 are
subjected to further assessment. (For class
identification a fault tree analysis may be used)

N/A
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H.27.4 Electronic disconnection: withstands abnormal overvoltage conditions N/A
H274.1 - control loaded as indicated in Cl. 17.2; rated . 0
VOIAGE (V) oo :
- control subjected to 1,15 x VR for 5 s during 0
electronic disconnection; test voltage (V) .............:
- control provides electronic disconnection as
H.27.4.2 determined by the test of H.11.4.16.2 N/A
J ANNEX J — REQUIREMENTS FOR CONTROLS USING THERMISTORS N/A
Unless otherwise specified, representative samples
J.4.25 as indicated in Table J.3 are subjected to the tests N/A
specified in J.17.8.
New samples are used for all tests other than the
N/A
overload and endurance test.
The rated voltage (Vr) of a thermistor is the input
J.4.3.2 voltage of a thermistor as declared by the N/A
manufacturer.
The electrical and thermal ratings of a thermistor
J.4.3.2.11 |are in accordance with Table J.4 and based on its N/A
intended application.
Type 1 controls using thermistors as temperature
J.4.35.4. sensing devices where self-heating is negligible are N/A
not subjected to the tests for thermistors.
Thermistors used in type 1 action controls that
J.4.35.4.1 |comply with IEC 60738 or IEC 60539 are subjected N/A
to the thermal runaway test of J.17.18.5 only.
Compliance to IEC 60738-1 or IEC 60539 not
required if thermistors comply with requirements of N/A
Annex J
According to features of automatic action provide
J.6.4.3.3 the equivalent of electronic disconnection and are N/A
classified as type 1.YJ or 2.YJ action.
J.6.15 According to construction, addition: N/A
J.6.15.6 - control using NTC or PTC thermistors N/A
J.6.15.7 Ceramic element N/A
J.6.15.8 Polymer element N/A
J.6.17 According to use of the thermistor, addition: N/A
J.6.17.1 - thermistor control element N/A
J.6.17.1.1 |PTC current limiter N/A
J.6.17.1.2 |PTC motor starter N/A
J.6.17.1.3 |PTC degausser N/A
J.6.17.1.4 |NTC inrush current limiter N/A
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J.6.17.2 - self-controlled heater N/A
J.6.17.3 - thermistor sensing element N/A
J.6.17.3.1 |PTC sensor N/A
J.6.17.3.2 |NTC sensor N/A
J.7 Information, addition to Table 1 N/A
J61 - according to the use of a thermistor; N/A
clause: J6.7; (Method: X) ..ccccovvieeeiieeeieneceeese e :
J62 - resistance/temperature characteristics; N/A
clauses: J15.7,J17.17.1, J12.2.1; (Method: X)...... :
J63 - resistance/temperature characteristics drift; N/A
clause: J17.18.2; (Method: X) ....cccccvvevcevriirenieene :
J64 - Number of cycles; clause: J17.18.2; N/A
(Method: X) ...eoiieiieiiiieiieie e e :
J65 - Method of resistance/temperature
measurements; clauses: J15.7, J17.18.1; N/A
(Method: X) ...eovieriiiiiieiieie e e :
J82 — PTC current limiters where the maximum
current is reduced to less than or equal to 8 Ain N/A
less than or equal to 5 s; clauses: J15.7.6.1.1;
(Method: X) ...eeveeeviiiiieieeie e :
Thermistors used in controls to provide functional
3113.10 safety or as cont!rols. to prowgle functional §afety for N/A
a controlled application provide type 2 action (type
2.YJ), or
- for other applications at least type 1.YJ N/A
311417 Type 1.YJor 2.Yq action: operation provides an | Type of action: 0
inherent change in resistance.............cco.cooovenld
J.15.7 Calibration tests for PTC thermistors N/A
J.15.7.1 Sequence of calibration tests of J.15.7.4 to J.15.7.8 N/A
-ceramic thermistors (J.15.7.4 to J.15.7.8) N/A
-polymeric thermistors (J.15.7.5, J.15.7.6, J.15.7.7, N/A
J.15.7.8 and J.15.7.4)
J.15.7.2 In the “as-received” condition, each PTC thermistor N/A
- subjected to the tests specified in Table J.6 N/A
- Compliance to Table J.6 N/A
31573 Following the tests qlescnbed in J.17.17 a), the N/A
same PTC samples:
-subjected to the tests in table J.6 N/A
-compliance to Table J.6 for each test N/A
For PTC sensors: N/A
-compliance with table J.7 for each test
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J.15.7.4 R/T measurement for PTC thermistors....................: N/A
J.15.7.5 Hold current test for PTC current limiters ................: N/A
J.15.7.6 Time-to-trip test for PTC current limiters.................. N/A
J.15.7.6.1 | Thermistor with multiple trip current and times N/A
-tested at the maximum current N/A
-tested at the minimum current N/A
-current not to exceed the maximum current point
. : N/A
on the time-to-trip versus current curve
Thermistor declared in item 82 of Table J.5 tripped
J.15.7.6.1.1 |at the declared trip current and corresponding rated N/A
voltage within the specified time-to-trip
J.15.7.7 Surface temperature of PTC thermistors other than N/A
current limiters
- temperature measured at maximum voltage and
. N/A
steady-state CUITeNt..........ocoverieiene e
J.15.7.7.1  |Surface temperature of current limiting thermistor: N/A
a)operating condition in hold state at rated
: . N/A
maximum voltage and hold current..............ccccoenni:
b)operating condition in tripped state at rated
: . N/A
maximum voltage and steady-state current ............:
J.15.7.8 Inrush current measurement N/A
J.15.7.8.1 PTC thermistors used as self-controlled heaters,
motor starters and degaussers, inrush current of
. ; : N/A
thermistor measured by oscilloscope at maximum
voltage under rated load..........cccoeevvvicneiieeenieenenn
J.15.8 Calibration tests for NTC thermistors N/A
J.15.8.1 In the “as-received” condition, each NTC thermistor N/A
- subjected to the tests specified in Table J.8 N/A
- Compliance to Table J.8 N/A
31582 Following the tests o.lescrlbed in J.17.17 b), the N/A
same NTC samples:
-subjected to the tests in table J.8 N/A
-compliance to Table J.8 for each test. N/A
For NTC sensors: N/A
-compliance with table J.9 for each test. N/A
J.15.8.3 R/T measurement for NTC thermistors ...................: N/A
J.15.8.4 Surface temperature test (Inrush current limiting) N/A
J.15.8.4.1 | Surface temperature measured while thermistor N/A
-operating at maximum voltage and current with
. : . N/A
rated capacitance in parallel with the load
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-temperature within manufacturer’s specified limits N/A
J.15.8.5 Inrush current measurement (inrush-current limiting) N/A
Inrush-current of thermistor measured using
J.15.8.5.1 |oscilloscope at max. voltage and current with the N/A
rated capacitance value in parallel with the load.....:
J.15.8.6 Resistance and beta value for NTC thermistors N/A
J.15.8.6.1 |Beta value within limits specified by the N/A
manufacturer
-Resistance at 25degree C........cccovvvviviieennt N/A
-Resistance at R1 @ T1.... N/A
-Resistance at Ro @ To.uvvininiiiiii el N/A
J.17.17 Endurance N/A
a) sequence of tests for PTC thermistors N/A
b) sequence of tests for NTC thermistors N/A
After the tests of J.17.18.1 to J.17.8.4, the
J.17.17.1 performance of the control is checked by the tests N/A
of J.15.7 or J.15.8
J.17.17.2 After the appropriate tests of J.17.18 N/A
-the control complies with clauses 8 and 13 N/A
-no emission of flames or expulsion of particles N/A
J.17.18 Conditioning tests N/A
J.17.18.1 Heat-cold-humidity N/A
Following the conditioning specified in J.17.18.1.1, N/A
thermistor complies with tables J.6, J.7. J.8 or J.9
J.17.18.1.1 |Indoor temperature use: N/A
1) 24 h at measured surface temperature or max
declared operating temperature but not less than N/A
40 o (<o TSRS,
2)168 h in a non-condensing atmosphere having a N/A
relative humidity of 90% to 95% at 40 deg C ..........:
3)8 h at 0 deg C or manufacturer’s specified
. : ; . N/A
ambient temperature, whichever is lower.................:
Outdoor temperature use: N/A
1) 4 himmersed in water at 25 deg C N/A
2) 8 h, at minus 35 deg C or at the manufacturer’s
- . . . . N/A
specified ambient temperature, whichever is lower:
3) 24 h, at measured surface temperature or max
declared operating temperature but not less than 70 N/A
EG Co e
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4) 168 h, in a non-condensing atmosphere, having N/A
a relative humidity of 90% to 95% at 40 deg C .......
J.17.18.2 Extended cycling (PTC) N/A
J.17.18.2.1 |Overload N/A
Following the tests specified in J.17.18.2.1.2,
J.17.18.2.1. |J.17.18.2.1.3 0r J.17.18.2.1.4 and J.17.18.2.2.1, a N/A
1 thermistor complied with Table J.6 or Table J.7, as
appropriate
‘;'17'18'2'1' For self-controlled heater, 50 cycles at: N/A
-120% of maximum vVOltage .......cccccceeeveveiieniieeennn N/A
‘;'17'18'2'1' For a control thermistor, 50 cycles at: N/A
a)120% of rated maximum current (Imax) ««....coeeeeeeee. N/A
b)120% of rated short-circuit current (Isc)........c.c.... N/A
1'17'18'2'1' For a sensing thermistor, 50 cycles at: N/A
-120% of maximum sensing temperature................: N/A
J.17.18.2.2 |Endurance N/A
3171822 Following the overload test, the three samples were
1' T | operated at the conditions specified in a), b) or c) N/A
for the number of cycles in Table J.10
a)self-controlled heater @Vmax OF Imax.«eeeereeerreeenennst N/A
Number of CYCIES ........ooiieiie e
b)control — Vimax and the following currents..............: N/A
1) Current limiter - 21 Or liyn..eeeveeeeneeeiee e N/A
Number of CYCIES ........ooiieiee e
2) DeQaUSSET - Imax «oveerveereeriinireieeeeinres e
) Degauss max N/A
Number of CYCIES ..o
3) MOtOr Starter — Inax «-oeeeeeeeereereereesemeeneenesesneenens’
) Motor Starter — Imax N/A
Number of CYCIES ..o
¢) sensing — between 25 deg C to maximum N/A
operating temMpPerature ............cccooeevereeneneneeesee e
J.17.18.3 Thermal conditioning N/A
J.17.18.3.1 |Passive ageing N/A
Following the conditioning specified in J.17.18.3.1.1
and J.17.18.3.2.1, the thermistors complied with N/A
Tables J.6, J.7, J.8 or J.9 as appropriate.
i'l7'18'3'1' For all types except sensors: N/A
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Test temperature — 30K above Ts but not less than N/A
70 deg C; Duration — 1000 hours.........ccceeevvvervnnns:
For sensors: N/A
Test temperature — 30K above the maximum N/A
sensing temperature, Duration — 1000 hours..........:

J.17.18.3.2 |Active ageing N/A
In addition to J.17.18.3.1.1, a current limiter is
energized in its tripped state at maximum voltage N/A
and carrying steady-state current for 1000 hours

J.17.18.4 Cold operational cycling (PTC) N/A
Following the test specified in J.17.18.4.2, the

J17.184.1 thermistor complied with Table J.6 N/A
3 samples of a thermistor are subjected to 1000
cycles of operation at an ambient temperature of

J.17.18.4.2 0°C or at the manufacturer’s specified ambient, N/A
whichever is [lower (°C).....oovvvveiiiiieiiene e
Self-controlled heater — specified in J.17.18.2.2.1 a) N/A
Control thermistor — as specified in J.17.18.2.2.1 b) N/A

J.17.18.5 Thermal runaway N/A
Thermistors are energized and operated under

: 0. - N/A

maximum rated conditions, initially
Voltage increased until breakdown occurs or N/A
Test voltage is 2 x working voltage ........ccccccvevveennt N/A

J.17.18.6 Cold thermal cycling N/A
After the cycling specified in J.17.18.6.1.1, the

J.17.18.6.1 |thermistors complied with tables J.7 or J.9, as N/A
appropriate.

i'l7'18'6'1' Sensing thermistors subjected to: N/A
-1000 cycles of cold thermal cycling N/A
-each cycle starts at 0°C or at the manufacturer’s
specified ambient, whichever is lower to the N/A
maximum sensing temperature.
TESEIANGE ..ottt N/A

J.17.18.7 Extended cycling (NTC) N/A

J.17.18.7.1 |Overload N/A

3171871 Following the tests specified in J.17.18.7.1.2 or

1' T 1J.17.18.7.1.3 and J.17.18.7.2.1, thermistors are N/A
checked for compliance with table J.8

‘;'17'18'7'1' For an inrush current limiter: N/A
-50 cycles of operation at Vimax and 120% Imax N/A
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‘;'17'18'7'1' For a sensing thermistor: N/A
-50 cycles of operation starting at 25°C + 5K and
increasing the temperature to 120% of maximum N/A
SENSING tEMPErAtUre.......oovvieeeeiee e

J.17.18.7.2 |Endurance N/A

317.18.7.2 Samples subjected to overload test, J.17.18.7.1 are

1' 7T |operated at the conditions specified in a) or b) for N/A
the number of cycles specified in Table J.12
a)inrush-current limiting — tested at Vimax and Imax N/A
with rated capacitance value in parallel with the load
WX «veereereeseenrennesieee ettt sttt er e e e nreere e N/A
[MBX « s xemeeeeeereeneeneeeueeeeseesteeneeneeseesneeeeaneeeeeeeseesreeneeneene N/A
Number of CYCIES ..o N/A
b) Sensing — cycled between 25°C + 5K and the N/A
maximum operating temperature.
Maximum sensing temperature ...........cccceveeveennnns’ N/A
Number of CYCIES........ooiiiiee e N/A
Cold operational cycling (for inrush current-limiting

J.17.18.8 NTC thermistors) N/A
Following the cycling specified in J.17.18.8.2,

J17.188.1 thermistors checked for compliance with Table J.8 N/A
Three samples subjected to 1000 cycles of

317.18.8.2 operation at Vmax conducting Imax of current, at z?n N/A
ambient temperature of 0°C or at manufacturer’s
specified temperature, whichever is lower...............:
Each cycle covered that portion of the R/T curve
from the starting temperature to steady-state N/A
conditions

J.20 Creepage distances, clearances and distances through insulation N/A

J.20.1.14 Clearance N/A
Clearance between live parts connected electrically

J.20.1.14.1 |to the mains supply and accessible surfaces or N/A
parts in compliance with requirements of 20.1

320.1.14.2 _Cleara_nce_ betweer_l live parts prov_ldlng functional N/A
insulation in compliance with requirements of 20.1

J.20.2.5 Creepage distance N/A
Creepage distance between live parts connected
electrically to the mains

320251 Y . . N/A
supply and accessible surfaces or parts were in
compliance with the requirements of 20.2
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Creepage distance between live parts providing
J.20.2.5.2 |functional insulation was in compliance with the N/A
requirements of 20.2.
J.24 Components N/A
Subclause J.24.2.1 was applicable to thermistors
J.24.2.1 previously tested under IEC 60738-1, IEC 60738-1- N/A
1 or IEC 60539.
J.27 Abnormal operation N/A
Consideration of fault modes made in accordance
J.27.1 with Table H.24 for thermistors used in protective N/A
controls
‘ L ‘ANNEX L (NORMATIVE) — OVERVOLTAGE CATEGORIES ‘ N/A
N | ANNEX N (NORMATIVE) — POLLUTION DEGREES | N
p ANNEX P (NORMATIVE) — PRINTED CIRCUIT BOARD (PCB) COATING N/A
PERFORMANCE TEST
P.2 PCB base material complies with IEC 61249 series N/A
P.3 Electric strength of coating N/A
- test conducted after conditioning - Clauses P.3.3
N/A
and P.3.4
- based on functional insulation N/A
- test voltage pertable 12........cccecievieiiieeneee : 0
pP.3.2 Ageing test: N/A
- five samples subjected to 130° C + 2°C................ : a
- duration: 1000 hours N/A
P.3.3 Humidity Conditioning: N/A
- performed on same samples used in Cl. P.3.2 N/A
- conditioned in humidity chamber at a temperature N/A
of (35 + 1)°C and (90 + 5)% relative humidity
- duration: 48 hours N/A
After conditioning, each sample was subjected to N/A
the electric strength test with complying test results.
P.34 Environmental cycle conditioning: N/A
- five samples subjected to three complete cycles of
S N/A
conditioning per table P.1
After conditioning, each sample was subjected to N/A
the electric strength test with complying test results.
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P35 After conditioning, each sample wrapped in aluminium foil was subjected to the electric N/A
e strength test, Cl. P.3.1 between:
P36 - !eads A, B, and C individually and common lead N/A
(figure P.1)
- no evidence of flashover or breakdown N/A
ANNEX Q (NORMATIVE) — PRINTED CIRCUIT BOARD COATING PERFORMANCE
Q N/A
TEST
Printed wiring board conforming to requirements for
Q.1 type 1 coating (IEC 60664-3): complies with N/A
creepage requirements of CI. 20, pollution degree 1
Printed wiring board conforming to requirements for
Q.2 type 2 coating (IEC 60664-3): complies with N/A
requirements for solid insulation, Cl. 20.3
Q.3 Samples: production printed boards or standard test boards (figs. Q.1 and Q.2) used: N/A
- Thirteen (13) samples for type 1 N/A
- Seventeen (17) samples for type 2 N/A
Q.4+0Q5 Compliance for type 1 or 2 coating: checked by tests of IEC 60664-3:2003, Amendment N/A
' 1:2010, CI. 5 with test levels or conditions specified in Cl. Q.5
T ANNEX T (NORMATIVE) - REQUIREMENTS FOR SELV AND PELV N/A
T.2 Protection against electric shock by SELV or PELV N/A
T.2.1 SELV - Protection against electric shock is provided by the following measures: N/A
— limitation of voltage, ELV according to T.3.1in a N/A
circuit (the SELV-system), and
— protective-separation, according to T.3.2, of the
SELV-system from all circuits other than SELV and N/A
PELV, and
— simple-separation, according to T.3.3, of the
SELV-system from other SELV-systems, from N/A
PELV-systems and from earth
Intentional connection of exposed-conductive-parts
of the control to a protective conductor or to an N/A
earth-conductor is not permitted
In special locations where SELV is required and where protective screening according to
: ) N/A
T.3.2.1 is applied,
Separation between protective screen and every
circuit by basic insulation rated for the highest N/A
voltage present.
Requirements for the elements of SELV are given
. N/A
in Clause T.3.
T.2.2 PELV - Protection against electric shock is provided by the following measures: N/A
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Clause

Requirement + Test

Result - Remark

Verdict

— limitation of voltage, ELV according to T.3.1in a
circuit which may be earthed and/or the exposed-
conductive-parts of which may be earthed (the
PELV-system), and

N/A

— protective separation according to T.3.2 of the
PELV-system from all circuits other than SELV and
PELV

N/A

It is not necessary to provide basic insulation
between the protective screen and the PELV-
system.

N/A

Where live parts of the PELV-system are accessible
(touchable) simultaneously with conductive parts
which, in case of a fault, could assume the potential
of the primary circuit, protection against electric
shock depends on protective-equipotential-bonding
(T.3.4) of all such conductive parts. Such parts are
bonded to the protective earthing terminal or
termination of the control

N/A

Requirements for the elements of PELV are given
in Clause T.3.

N/A

T.3

ELV, protective separation, simple separation,
protective bonding as elements of SELV and PELV

N/A

T.3.1

Limitation of voltage provides that the voltage
between simultaneously accessible parts does not
exceed relevant ELV limits as specified in 2.1.4 and
as specified in 8.1.1.

N/A

T.3.2

Protective separation between a SELV/PELV-circuit
and other live circuits is achieved by means of:

N/A

— basic insulation and supplementary insulation,
each rated for the highest voltage present, i.e.
double insulation, or

N/A

— reinforced insulation rated for the highest voltage
present, or

N/A

— protective screening according to T.3.2.1 with the
protective screen being separated from

N/A

each adjacent circuit by basic insulation rated for
the highest adjacent circuit voltage (see also T.2.1,
last paragraph), or

N/A

— a combination of these provisions

N/A

If conductors of different circuits are contained in a
multi-conductor cable or other conductors grouping,
they are insulated for the highest voltage present to
achieve double insulation or reinforced insulation

N/A

If any component is connected between the
separated circuits, that component complies with
the requirements for protective impedance.

N/A
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When the supply of SELV or PELYV circuits is obtained from supply mains of higher N/A
voltages, it is either
— through a safety isolating transformer, or N/A
— a converter with separate windings providing

) . ) N/A
equivalent insulation, and
Control declared IPX7 subjected to second fault
analysis (item 73 of Table 1) for the circuits and
insulation between windings of the converter; as N/A
result of second fault the ELV value of 0 V was not
exceeded. The current between the poles of the
output complied with H.8.1.10.
Compliance is checked by inspection,
measurement and when performing the appropriate N/A
test(s) in the order of this standard.
Protective screening consists of a conductive
T321 screen interposed between hazardous-live-parts of N/A
R the control, installation, or system and the protected
part (e.g. a SELV-circuit or a PELV circuit).
The protective screen permanently connected to
the protective earthing and the connection complies N/A
with Clause 9; and
— itself complies with the requirements of Clause 9 N/A
Basic insulation is required between SELV-/ PELV-

T.3.3 circuits and other SELV-/ PELV-systems or earth N/A
and is rated for the highest voltage present
Component connected between the separated
circuits withstands the electric stresses specified for
the insulation which it bridges and its impedance N/A
limits the prospective current flow through the
component to the steady-state current indicated in
H.8.1.10 and H.11.2.5 for protective impedance.

T.3.4 Protective bonding N/A
The requirements for protective bonding - see N/A
clause 9 of this standard
For the installation of controls which consist of parts
of the fixed electrical installation of a building, the

) . o N/A
requirements for protective bonding in IEC
standards for installation of buildings apply.

U ANNEX U - REQUIREMENTS FOR RELAYS WHEN USED AS N/A
CONTROLS IN IEC 60335 APPLIANCES

u.6 Classification N/A

u.6.3 According to their purpose N/A

U.6.6 According to method of connection N/A

u.6.8 According to protection against electric shock N/A
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U685 F.or a rc?lay: insulation between coil and contact N/A
circuits:
For a relay: insulation between live parts and test
U.6.8.6 . . ; N/A
function, manual action actuating member
u.7 Information N/A
3 - Rated voltage for both coil and contacts N/A
(MELhOd C) . :
4 - Nature of supply for both coil and contacts N/A
(Method C) e :
88 — Max. intended click rate U.23 (method D) .....: N/A
u.14 Heating N/A
Replacement of sub-clause: N/A
u.144 Tests conducted under the following conditions: N/A
Ucail X 0,9 + contacts loaded or lcqi X 0,9 + contacts
N/A
loaded
Ucoi X 1,1 + contacts loaded or Icqi X 1,1 + contacts
N/A
loaded
Icoi =0 + contacts loaded (N.C. contacts). N/A
Relays were mounted as specified N/A
— PWB connected relays were mounted to PWB if N/A
submitted with relays to be tested.
If not, relays were mounted to plain PWB material; N/A
conductors per Table 6 soldered to PWB pins
u.17 Endurance N/A
u.17.14 Evaluation of compliance N/A
Replace the second list item as follows: N/A
— The requirements of CI. 14, under the conditions
stated by U.14.4, for terminals, current carrying N/A
parts, and supporting surfaces are met
U.17.16 Test for particular purpose controls N/A
Relays were endurance tested according to the
; i N/A
following schedule:
Ageing test of 17.6 N/A
Over-voltage test of automatic action of 17.7 N/A
Test of automatic action at accelerated rate of 17.8 N/A
Test of automatic action at slow rate of 17.9 N/A
Overcurrent test of manual action at accelerated
N/A
speed of 7.10
Test of manual action at slow speed of 7.11 N/A
Test of manual action at high speed of 17.12 N/A
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Test of manual action at accelerated speed of 17.13 N/A
U.20 Creepage cﬁs;ances_, clearances and distances N/A
through solid insulation
Assessment was conducted with relay energized,
) N/A
de-energized, and manually operated
U.23 Elect_romagnetlc compatibility (EMC) requirements N/A
— emission
Consideration must be given as to whether EMC N/A
requirements are applicable to relays.
u.24 Components N/A
Relays incorporating electronic components were
; N/A
assessed according to Annex H.
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8.3.2 TABLE: Risk of electric shock test N/A
Total (VToTAL) (V) ceeieeeee e : O
Average (V1omAL/10) ovroieeee e : 0
Capacitance (UF) >0.1pF .cooiiiiiiiie e : O

test # Measured voltage between pins (Vrwms) Average voltage (V): <34 V

Supplementary information:

9.3.1 TABLE: Connection between earthing terminal and parts is of low resistance N/A
Rated current, Ir (A) ....ooeveeeeee e O
No-load voltage (V) ..occveeeeeee e O
Test current, 1.5*% Ir, but not <25A (A) ..oocevevvvnvnnnn’ O

terminal No.| Duration, until steady Measured potential drop calculated resistance (Q):

conditions (min) V) <010

Supplementary information:
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10.1.9.1 TABLE: Clamping reliability of the terminals N/A
Applied torque, 2/3 of values in Table 20 (NM).........ccccceeeeeeennnn. : 0
PUILTOICE (N) o : O
fixed wiring flexible conductor
terminal No. Conductor movement

smallest (mm) |largest (mm) | smallest (mm) | largest (mm)

Supplementary information:

10.2.1 TABLE: Connection of conductors N/A

terminal No. nominal current (A) cross-sectional area (mm?)

Supplementary information:

10.2.4.3 TABLE: Axial push and pull test N/A
Tab size (mm x mm) axial push (N) axial pull (N) result

identification code

Supplementary information:
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11.71.21 TABLE: Flexing test N/A
flexible cords [ No. of conductors | rated current | rated voltage No. of rate of flexings %
used in product in cord (A) V) flexings per min. broken
Supplementary information:
11.7.2.9 TABLE: Push test (option —T /-TP) N/A
Cord Cross-sectional area (mm?2) Torque applied on terminals Comments
identification (Nm)
Supplementary information:
11.7.2.11+1 | TABLE: Pull test N/A
1.7.2.12
Control type Pull (N) No. of pulls applied Torque (Nm) Comments

Supplementary information:
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12.3 TABLE: Leakage current test (for in-line cord and free -standing controls) N/A
Supply voltage; 1.06 VI (V) .oooceeeieieeeeeee e : a
Max. rated current (A) ....occceeeereeneenie e : O
Max. declared ambient temperature, °C .................... : 0
Max. leakage current from 13.3.4 (MA).......ccceeeeennenn. : 0
Circuit identification Position of switch S1 Class of control Measured leakage current, (mA)
Supplementary information:
13.2 TABLE: Electric strength test N/A
. L . . Working voltage, | Test voltage | Flashover/breakdown
Test location/circuit | Type of insulation | Type/model V) V) (Yes/No)

Supplementary information:
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13.3.3 TABLE: Leakage current test (for in-line cord and free -standing controls) N/A
Supply voltage; 1.06 Vr (V) .ooocceeeieeeeeeeeecee e : a
Max. leakage current from 13.3.4 (MA) .....ccccecvrreenenns : O
Circuit identification Position of switch S1 Class of control Measured leakage current, (mA)
Supplementary information:
14.6 + 14.7 | TABLE: Heating test N/A
thermocouple locations max. temperature measured, (°C) temperature limit, (°C) Verdict
Supplementary information:
15.2 a) TABLE: Manufacturing deviation N/A
Declared values Measured values
Condition Sample Nos.
open close open close

Supplementary information:
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15.2 b) TABLE: Manufacturing drift N/A
Measured values ( deviation ) Measured values ( drift )
Condition Sample No. from as received condition
open close open close
After Environmental Stress test
After Endurance test (Tmax )
After Endurance test (Tmin )
Supplementary information:
17.2.1 TABLE: Circuits loaded according to declared ratings N/A
L Voltage Ur | Current | Time constant (ms) / .
circuits a.c./d.c. V) (A) power factor (cos phi) Verdict

substantially resistive (6.2.1), making
and breaking

resistive or inductive (6.2.2), making

resistive or inductive (6.2.2), breaking

declared specific load (6.2.3), making

declared specific load (6.2.3), breaking

20 mA load (6.2.4), making & breaking

declared motor load (6.2.5), making

declared motor load (6.2.5), breaking

pilot duty load (6.2.6), making

pilot duty load (6.2.6), breaking

Supplementary information:
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1751 TABLE: Dielectric strength N/A
Insulation or disconnection | Test potential applied between | Test voltage applied (V) Flashover/
tested the following circuits breakdown
Supplementary information:
18.2.1 TABLE: Impact resistance N/A
Impacts per surface Surface tested Impact energy ( Nm) Verdict
Supplementary information:
19.1.15 TABLE: Threaded part torque test N/A
Threaded part Diameter of thread (mm) Column number Torque Verdict
identification (1, 1, or 1n) (Nm)

Supplementary information:
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20 TABLE: Creepage distance and clearance measurements Verdict
Requirements creepage distance and clearance met N/A
Supply working Voltage (V) ...ccceeeeiieiiinie e : O
OVErvoltage CategOrY ......eoeeiiieeeriee et : a
Rated impulse voltage according to table 20.1(V) .....cccccevvvvencennna a
Requirements for case B (20.1.7, 20.1.12) met (cl 20.1 Note 2)...: N/A

Cliepee deiznee o Nominal Pollution Required | Cd measured | Required Cl Cl measured
and clearance Cl across Volt, (V) dearee cd, (mm) (mm) (mm) (mm)
(type of insulation) ’ 9 ’

full disconnection

micro-disconnection

electronic

disconnection

Supplementary information:

Abbreviations for types of insulation: F - functional, B - basic, S — supplementary, R — reinforced

See Main Test Report for additional details.

21A TABLE: Ball Pressure Test and Tracking Test P

Ball Pressure max. allowed impression diameter (mm) .........ccccccveeene D2 O

Test sample description Ball Pressure test Tracking test

Object/ Part No./ Manufacturer/ | Test temperature |Impression Proof tracking |Voltage, Result

Material trademark (°C) diameter (mm) |index (PTI) V)

Molding material, Hitachi 184 0.3 600 >600 P

epoxy, Type CEL- |Chemical

8240HF (10GK)

Supplementary information:
PTI results are from VDE testing of material with report kept on file.
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21A ‘TABLE: Resistance to heat and fire - Glow wire tests ‘ N/A

Object/ Glow wire test (GWT); (°C)

Part No./ Manufacturer/ ;

Material trademark 550 520 e 850 el

te ti te ti

Object/ Glow-wire flammability index GW ignition temp.

Part No./ Manufacturer/ (GWFI), °C ©Gwir), °c Verdict

Material trademark

550 650 750 850 675 775

The test specimen passed the glow wire test (GWT) with no ignition [(te — ti) < 2s] (Yes/No):

If no, then surrounding parts passed the needle-flame test of annex E (Yes/No).................. :

The test specimen passed the test by virtue of most of the flaming material being W|thdrawn with
the GIOW-WITE (YES/NOD)?...eiiiiiiiiiie ittt ettt e e s e e st e e e s ntbee e e e snbbeaeenee :

Ignition of the specified layer placed underneath the test specimen (Yes/NO).........cccccc...... :

Supplementary information:

550 °C GWT not relevant (or applicable) to parts of material classified at least HB40 or if relevant HBF
The GWIT pre-selection option, the 850 °C GWFI pre-selection option, and the 850 °C GWT are not relevant (or
applicable) for attended appliances.

24.1 TABLE: Transformers supplying external SELV circuit N/A
secondary winding maximum output voltage | maximum output current maximum power
tested V) (A) (VA)

Supplementary information:
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24.1/24.2 |TABLE: List of critical components ‘ N/A
Object / part No. Manufacturer/ Type / model | Technical data Standard Mark(s) of
trademark conformity*

See Main Test

Report

Supplementary information:

1 Provided evidence ensures the agreed level of compliance. See OD-CB2039.

2) Description line content is optional. Main line description needs to clearly detail the component used for

testing
24.4.1.6 TABLE: Switch mode power supply overload test N/A
Overload (Measured) values %
X . —_ ) [}

£ EO 22 12 o 359
.. Winding Max Max Max © e o b N 8 ol &>
Winding 3 = X O o =2 m o < 5=
T.(°C) | voltage | overload |Power(W)| o w5 | pEl S °o g =g
(V) peak | current = “Eg S8 28 | Seg el
© 024 ool T 80 &0

Supplementary information:
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24.4.1.8- TABLE: SELV output measurement test N/A
24.4.1.10
Max. Voltage (V peak/DC)
Winding Protective impedance | SELV measurement (V)

Normal Operation

Single component fault

Supplementary information:

25.2 TABLE: Over-voltage and under-voltage test N/A
test operating rated voltage | testvoltage [temperature Observation
condition V) 85/110% (V) (°C)

Over-voltage transformer Tmax

Under-voltage transformer Tmax

Over-voltage valve Tmin

Under-voltage valve Tmin

Supplementary information:

27.2.3 TABLE: Blocked output test N/A

Thermocouple locations

Max. temperature measured, (°C)

2" hour

24t hour

Temperature limit (°C) | Verdict

Supplementary information:
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27.5 TABLE: Overload Heating test N/A
thermocouple locations Max. temperature measured, (°C) Temperature limit, (°C) Verdict
Supplementary information:
H.27.1.1.1 |[TABLE: Low power point determination N/A

Component or Circuit Under Evaluation

Measured Wattage (W)

Supplementary information:
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H27.1 TABLE: Electrical / electronic component fault modes P
u— = = [ce]
€ < | . N I}
S Ll | S % |7 =
< L | c o o] ) c
o) = c C c — e =
=) 3 o | 8 0O @ [S) = o
£ [ < 7] =] = = © = o 12}
= = = 0 | 3 = | ®© n ©f O I ] S
= S S = ] ; S| @ S @ g o)
Q [3) ) S o | B Q c V| = Q 3] =
= = = S o | @ 52 a8l ax=|35 ) o
5 s 5 = | x 8| & S|l 0S| 36| 2| © 2
= o s o 0Tl o |SF|2c| 08 S| ET| o 2
g S 3 Z |47 Sglogl b s 238 5| ®© 2
@) ® | ® | 20| T |Tcw|Tao|0vo|e2|aes © @)
See
Attachment 3

Supplementary information:
See Attachments 2 and 3 for details.
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A completed list of used test equipment shall be provided in the Test Reports when a Customer’s Testing
Facility according to CTF stage 1 or CTF stage 2 procedure has been used.
Note: This page may be removed when CTF stage 1 or CTF stage 2 are not used. See also clause 4.8 in
OD 2020 for more details.

Testing / measuring

Measurement / . : Last Calibration | Calibration
Clause : equipment / material used, Range used
testing . date due date
(Equipment ID)
N/A; | N/A; Informative | N/A; Informative N/A; N/A; Informative N/A;
Informa | Report/Testing | Report/Testing Informative Report/Testing | Informative
tive Report/Testin Report/Testi
Report/ g ng
Testing
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