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Development of Safety Equipment in Compliance with European Standards
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Abstract
To make sure of safety in working environments, it is essential to establish regulations and standards arising from
clear background concept and to understand and practice the contents correctly.
One of the ways to the goal is to understand the European safety scheme that is currently in a leading position in
the safety provisions.
This report provides brief descriptions on the hierarchical system of the European standards (Types A, B, and C
standards), in particular “Procedures for safety measures based on risk assessment” that comprises the basis of
mechanical safety design. While differences are found in the safety scheme between Europe and Japan, IDEC
1ZUMI has adopted European standards ahead of the industry. This report also introduces the IDEC 1ZUMI’s safe-
ty scheme aiming at the creation of optimal environments for human and machine.
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CEN !

2]

1995
EC directive
1SO 2 CEN 10 IEC -®
-1 CEN European Committee
for Standardization )

[1] -2 1S0 International Organiza-

tion for Standardization)
-3 IEC International Elec-
trotechnical Commission

Harmonized standard -
Safety of machinery [1]

(¢H) Machinery directive

(2)EMC (Electromagnetic compatibility direc-
tive

(©) Low voltage directive

EN292-1.-2(1S0/CD12100-1.-2)
EN1050(1SO 14121)

B1: EN294(1S013852)
EN614
EN954-1(1S0/D1513849-1)

B2: EN418(1S013850)
EN574(1S0/D1S13851)
EN1088(1S014119)
PreEN692
EN201
EN775(1S010218)

Fig- Hierarchical system of Types A, B, and C standards
and representative standards in each group
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CEN CENELEC
4 CEN
Technical committee

1SO IEC
1S0
-4 CENELEC European Com-
mittee for Electrotechnical Standardization
EN292-1
@ Fundamental
safety standards
@ Group safety
standards
(©)) Machine safety
standards

[31[4]
EN1050

EN954-1

EN1050 - 15014121
15013849-1

EN292 - 1S0/CD12100

Freedom from unacceptable risk
Residual risk
Acceptable risk
Safety

(11031071
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EN292

EN954-1 -

Fig- Acceptable risk and safety
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Fig. Risk assessment procedures
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Table Classification by degree of ensuring safety (Safety category classification)
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to safety

Failure to Safety
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Fig. Procedure for selecting a safety category
Failure to Safety
(6]
Table Safety provision examples on machine

(51

Failure to safety

Failure

presses in Japan and Europe

OFF OFF
(negative ) (positive )

Fig- Principle of the safety acknowl-
edge type system
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Fig. 6 Application example in machine facility
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Fig. 7 Basic interlock model
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rect opening action

EN60947-5-1 3

2.1 )[18][23]

@
EN1088 5.7 [14]
ZMS S
@
EN1088 3.3
GS-ET-19 3.16 [14]1[24]
@
1000N GS-ET-19 3.10 [24]
(©) 1000N
Failure to
safety
©)

EN1088 5.5  [14]

®)
EN1088 5.5  [14]
EN1088 3.2/3.3

(©)
GS-ET-19 3.16
[24]

-5 ZMS = Zero Mechanical State

1972
[14]

di-

2.2 GS-ET-15

HS5B HS1E
Fig. Safety switches (HS5B/HS1E)
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Table Variety of safety switches

HS1B
HS2B
@ mushroom
HSSB EN60204-1 EN418 [15][20]
@
EN60947-1 EN60947-5-5 [17][19]
HS1C
@
direct opening action
EN60947-5-1 EN60947-5-5
HS1E [18]1[19]
@
6 EN418 EN60947-5-5)
[15]1[19]
HS1P
-6 EN418
BOX
HS2P [15]
(9 30)
HS1C
HS1C-P
HS1P , HW1B-v
NC OFF
3 5.5mm J
1.9kg
g / !
T e 1 \
1 :\
1
b :
EN60204-1 0 2 4 6 8 10
(mm)
£ 0 5.5mm
E
NC
OPEN
/) P
[20]
¢ 22 @
16 HW1B-V
EN Fig. Operating characteristics of the HW1B-V

emergency stop switch



IDEC REVIEW

1
=i 4 0
LI 1 1 10
=T -

HE1B
JIS B 8433
3.2.3
CLOSE
[22]
-7
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B OPEN
10 HW1B-V
Fig.10 Emergency stop switch internal op-
eration (HW1B-V)
Table Variety of emergency stop switches
15011161
Enabling devices
HW1B-V
HW1B-X
¢ 22
HW1B-Y2
ON OFF-ON
HW1E-V ON OFE
OFF-ON-OFF [21]
HW1E-LV HW1E-V
HW1X-BV BOX
HA1B-V2E
OFF-ON-OFF
® 16
HA1E-V2S
30mm HE1B
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(€] OFF ON
(2)ON OFF
EN60947-5-1 EN60947-5-5 [18][19]
11
ON
2.2mm OFF
ON
OFF
[81[91[10]
HE1B
HG2R

EN292 EN60204-
1 1S0/CD12100  1EC60204-1
JIS
2
1.5 5 [1]
L 1998
! / 2]
1994
0.5 [31 1S0
) jl 1999
0 S . et | | | [4]
1 2 3 4 5 6 1996
OFF > ON > OFF > [5]
NIIS — SD - NO.14 1996 p41-p63
[6]
11
Fig.11 Operating characteristics of the HE1B 1997 p22-p29
enable switch 4| JIS

1998
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[8]
14
1998  p659-p664
4]
14
1998 ,p295-p300
[10]

"98 , 1998
, p257-p261
[11] EN292-1: 1991 Safety of machinery - Basic
concepts, general principles for design -
Part 1: Basic terminology, methodology
[12] EN292-2: 1991 Safety of machinery Basic
concepts, general principles for design -
Part 2: Technical principles and specifica-
tions
[13] EN1050: 1996  Safety of machinery princi-
ples for risk assessment
[14] EN1088: 1995 Safety of machinery Inter-
locking devices with and without guard locking
general principles and provisions for de-
sign
[15] EN418: 1992 Emergency stop equipment, func-
tional aspects principles for design
[16] EN954-1: 1996 Safety-related parts of con-
trol systems — Part 1: General principles for
design
[17] EN60947-1: 1996 Low-voltage switchgear and
controlgear Part 1: General rules
[18] EN60947-5-1: 1997 Low-voltage switchgear and
controlgear Part 5: Control circuit devices
and switching elements
Section One Electromechanical control cir-
cuit devices
[19] EN60947-5-5: 1997, Low-voltage switchgear and
controlgear Part 5-5: Control circuit devices
and switching elements Electrical emergency
stop device with mechanical latching function
[20] EN60204-1: 1992 Electrical equipment of in-
dustrial machines — Part 1: General require-
ments
[21] 1S011161: 1994 Industrial automation systems
Safety of integrated manufacturing systems
Basic requirements

[22] JIS B 8433: 1993

[23] GS-ET-15: 1.1994 BG
GS

[24] GS-ET-19: 12.1989 BG
6S

K1000
H9000
H9000

machine

HM | Rt

Hiaman Machine Inberiacs Emdronrant



