Safety Relay Modules

H R Series

The Global Standard for Safety

Wide variety of safety relay modules for the required safety
category and safety equipment.

Model Features

) ) Compact design and maintenance
HR2S-301P/HR2S-301N improvements for outstanding usability!

‘ HR1S-AC Transistor output available.

Small and high function
HR1S-AF (welding detection switch)

HR1S-AK Four transistor outputs.

&

Compact safety relay modules. Size

is reduced by 50% from conventional
b HR1S-ATE models.

Plug-in terminal structure enables

simple wiring.

) E Time delay output compliant with
i HR2S-332N-T075/T15/T30 oy 4.
NIDEC




HR2S | Siim safety relay module with spring

safety Relay Modules il t€rMinals enables easy wiring!
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Simple wiring procedure

: ‘ Sl M PLE No complex work required. Just insert a ferrule into the

— terminal. The wire is locked into the spring terminal so
a screwdriver is not required when inserting the wire. APEM

Switches &
Removal Pilot Lights

Control Boxes

® Emergency
> Stop Switches
l No tools needed. 1 Insert a flat Remove the Enabling
Directly insert a screwdriver wire by releasing Switches
ferrule into the terminal. into the terminal the lock with a

The wire is locked. entrance. screwdriver. Safety Products

Removable terminal block enables
easy replacement
The terminals can be attached and removed

Explosion Proof

Terminal Blocks

easily with a flat screwdriver allowing easy Relays & Sockets
replacement of the module. et
Protectors

The terminal cover detects Power Supplies

improper connection
The terminal cover does not close if the

LED lllumination

terminal is not fully inserted into the module. Controllers
Operator
Interfaces
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sensors
Operation modes can be AUTO-D
HR25-301P changed with a single action
The switch on the front panel allows
switching between Auto and Manual
modes.
Interlock
Switches
Non-contact
Interlock Switches
Safety Laser
. Scanners
Complies with international standards Compact design enables Sty Ligt
installation in a narrow space untans
o Safety Category 4, Performance c €
Level e according to
EN IS0 13849-1: 2008 f\‘%'
o TOV SUD -
European and North American (NRTL) % 97 5 J5m FS1A
~mPs HR2S-301P HR2S-332NT

HR2S-301N J RF1V

HR2S-332N-
T075/-T15/-T30

Time-delay output

HR2S-301P

3NO (safety output) and

* Compliant with categories 2 and 3 when Compliant with Category 4 3NO (time-delay safety output)
used with a safety switch. Time-delay output
* Compliant with categories 2 (type 2) and 3NO and 1NC output contacts compliant with category 4
4 (type 4) when used with a safety light curtain. Auxiliary output (NC) can be used for monitoring. Time setting can be selected from
3NO and 1NC output contacts 31 different time ranges

Auxili tout (NC) b a f itori - HR2S-332N-T075=0.5/1/1.5/2/2.5/3/3.5/4/4.5/5/5.5/6/6.5/7/7.5s
uxiiary output (NC) can be used for monitoring. - HR2S-332N-T15=1/2/3/4/5/6/7/8/9/10/11/12/13/14/15s
- HR2S-332N-T30=2/4/6/8/10/12/14/16/18/20/22/24/26/28/30s

NIDEC




(7]
QO
=
D
—
<
-
—
(=3
(=1
f=
Q
—
(7]

APEM

Switches &
Pilot Lights

Control Boxes

Emergency
Stop Switches
Enabling
Switches

Safety Products

Explosion Proof
Terminal Blocks

Relays & Sockets

Circuit
Protectors

Power Supplies
LED lllumination

Controllers

Operator
Interfaces

Sensors

AUTO-ID

Interlock
Switches
Non-contact
Interlock Switches
Safety Laser
Scanners
Safety Light
Curtains

Safety Modules

FS1A

RF1V

RF2

HR2S

HR1S

E-201

Safety Relay Module Selection Chart

Risk Assessment
|
I I
! I

Stop Category

I Category 3

or below 1
I I
! ]
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
! i
I I
: Category 4 1
! or below I

NIDEC

Stop Category 0

Stopping by immediate
removal of power to the
machine actuators

(an uncontrolled stop)

Stop Category 1

a controlled stop with power
available to the machine actuators to
achieve the stop and then removal of

power when the stop is achieved

(a controlled stop)




Safety Equipment for Use
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- Emergency Stop Switch
- Interlock Switch
- Interlock Switch

with Solenoid

-Enabling Switch

- Emergency Stop Switch
- Interlock Switch
-Interlock Switch with

Solenoid

-Enabling Switch

-Light Curtain

-Non-contact Interlock Switch

EE———

-Emergency Stop Switch
- Interlock Switch
-Interlock Switch with

Solenoid

- Emergency Stop Switch
- Interlock Switch
- Interlock Switch with

Solenoid

APEM
Model & Shape Mark Page “owichese
HR1S-AC Pilot Lights
Control Boxes
@LISTED ( P:@ ‘ E-214 Emergency
Output: 3NO Tr INO Stop Switches
Width: 22.5 mm Enabling
Switches
HR1S-AF Safety Products
/ Explosion Proof
@LISTEI] ( P | E-219 P
Output: 3NO Terminal Blocks
Width: 22.5 mm -
Relays & Sockets
HR1S-AK Circuit
_ Protectors
QOutput: 3NO+1NC @LISTEII @® \ E-223 Power Supplies
Tr 4NO LED Illumination
Width: 45.0 mm
HR1S-DMB/DME Controllers
Operator
) E-102 Interfaces
Output: 240 Tr 200 @“ST“’ @ ‘ ’ Sensors
Width: 22.5 mm (DMB)
45.0 mm (DME) AUTO-ID
HR1S-ATE
Output: safety output 2NO y
off-delay 3N0 @LISTEI] ( B- | E-229 Interlock
Switches
Tr4NO
) Non-contact
Width: 45.0 mm (DME) Interlock Switches
Safety Laser
Scanners
Safety Light
Curtains
Safety Modules
HR2S-301P
o O FS1A
CE® B |
Output: 30+ NG RFIV
Width: 22.5 mm RF2
HR2S-301N
HR2S
Y &N
OV OV E-203 HR1S
Output: 3NO+1NC
Width: 22.5 mm
HR2S-332N-T
Output: safelty output 3NO fM\ @ E-208
time-delay output 3NO L <7
auxiliary contact 2NC
Width: 45.0 mm

NIDEC
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APEM

Switches &
Pilot Lights

Control Boxes

Emergency
Stop Switches

Enabling
Switches

Safety Products

Explosion Proof
Terminal Blocks

Relays & Sockets

HR2S-301P/HR2S-301N Safety Relay Modules

Compact design and maintenance improvements for outstanding usability.

o Safety Category 4, Performance Level e according to EN ISO 13849-1:
2008.

 Compliant with categories 2 and 3 when used with a safety switch.
Compliant with categories 2 (type 2) and
4 (type 4) when used with a safety light curtain. (HR2S-301P only)

* Removable terminal block enables easy replacement.
¢ The terminal cover detects improper connection.

© 22.5mm- wide compact design enables installation in a narrow
space.

o Auxiliary output (NC) can be used for monitoring.

CECO

¢ See website for details on approvals and standards.

HR2S-301P/HR2S301N

Package Quantity: 1

Contact Configuration Input Supply Voltage Part No.
Circuit Safety Output Aucxiliary Contact
Protectors Positive 24V DC —15% t0 +10% HR2S-301P
Power Supplies SNo NG Negative 24V DC—15% to +10% HR2S-301N
LED lllumination
— Specifications
EN ISO 13849-1: 2008 Rated Insulation Voltage
In(t)gr?rait:; EN 954-1: 1996 (output contact) ’ 250V (IECE0664-1)
_ EN 50178: 1997 250V AC / 30V DC (resistive load) (Note 8)
sensors | Applicable Standards EN 55011/A2: 2007 | Rated Load Category 3 or lower: 5.0A maximum
EN 61000-6-2: 2005 Tormiyels | Note 6) (Note ) | Gategory 4 or lower: 3.6A maximum
e CANICSA C22.2 o.14: 2005 (ote 1 Bl2320 [sefey [ACTS [2000AC/ 2A cos0-03
Applicable Standards for Use | EN 60204-1: 2006 g3 ﬁ"c”;to tDC: 3 ;‘t‘,\"gw 1A It_/R:48t)ms
Performance level (PL) & (EN IS0 13849-1) 8 0. 0f Outputs contac: OUTpu
Itk [Safety Category (Note 2 30r 4 (EN IS0 13849-1) 8 Rated Load gg?evgﬁ%’fgr"k?ﬁ esiaveload)
Non-contact | S1OP Category 0 (IEG/EN 60204-1) é— Torminals Wit ) Category 4 or lower: 3.6A maximum
Interlock Switches | Operating Temperature -10 to +55°C (no freezing) | 41-42 Safety |AC15 |240VAC/2A cosp=0.3
Sﬂfgg{';:‘:s’ Relative Humidity 30 to 85% (no condensation) Circuit [pC13 |24V DC/ 1A L/R=48 ms
Safety Light | Altitude 0 to 2000m (operating) No. of Outputs |1 (NC contact output)
Curtains 100Q minimum Mechanical Durability 5,000,000 operations minimum

Safety Modules

FS1A
RF1V
RF2

HR2S

HR1S

E-203

Insulation Resistance

(500V DC megger, same measurement
positions as dielectric strength)

Between outside housing and internal circuit:
3,750V AC,1 minute
Between outputs of different poles:
2,500V AC, 1 minute

Electrical Durability

100,000 operations minimum

Wire Size

0.2 mm?to 1.5 mm? (24 to 16 AWG)

Weight (approx.)

200g

Dielectric Strength Between input and output terminals:

2,500V AC, 1 minute

Between power supply and output terminals:
2,500V AC ,1 minute
q 300 m/s? pulse width 11m sec, 3 shocks
Shock Resistance in each of 3 axes
Z - -

Bump 100 m/s?, pulse width 16m sec, 1000 times

in each of 3 axes

Vibration Resistance

10 to 55 Hz, 1 octave/minute,
0.7 mmp-p in each of 3 axes, 20 sweeps,
5 10 55 Hz, 30 m/s?, for 2 hours in each of 3 axes

Degree of Protection

Terminals: IP20 Housing: IP40

Rated Voltage

24V DC -15% +10%

Power Consumption

2.2W (26.4V DC)

Overcurrent Protection

Built-in, electronic (approx. 0.9A)

Contact Resistance

200 mQ maximum (Note 3)

Turn-On Time 50 ms maximum (Note 4)
Minimum Applicable Load 24V DC / 5 mA (Reference value)
Response Time 20 ms maximum (Note 4) (Note 5)
Overvoltage Category Il (IEC60664-1)

Pollution Degree

2 (IEC60664-1)

NIDEC

Note 1: UL and CSA are approved by TUV SUD America Inc., an accredited NRTL.

Note 2: HR2S-301N is recommended for use in category 4 safety applications. The
requirements of the safety category must be determined according to the
safety equipment. We recommend that you consult a third party organization.
Categories may change depending on the combination of the safety
equipment. Categories may also change depending on the output

contact ratings.

Note 3: Measured using 5 or 6V DC, 1A voltage drop method.
Note 4: When measured at the rated voltage (at 20°C), excluding contact

bounce time.

Note 5: The time from when the safety input turns OFF to when the safety

output turns OFF.

Note 6: Leave 5 mm of space between the sides of the module when more than
3A is continuously applied to the relay contact.

Note 7: The module is not suitable for use with a load less than the minimum
applicable load. Once a large load is applied, contacts may not operate

with a small load.

Note 8: The maximum current of the safety output contact is specified by the

approved standard.
Category 4
Category 3

HR2S-301N, HR2S-301P + Type 4 0SSD’s
HR2S-301P

3.6A
5.0A

 To prevent the safety output contact from overcurrent, use a fuse. To satisfy
Category 4, use a fuse with a maximum current of 3.6A. This fuse is not
required if the short circuit current is less than 5A.




All dimensions in mm

Terminal position (76.7)

Terminal position (95.7)

11

Dimensions
3
o ‘ ,
225 I
I
Terminal Arrangement
—y  Part Description

HR2S-301P/HR2S-301N Safety Relay Modules

Terminal Arrangement

R QPP

#1883
ss3ssa] m | w2
IDEC ¥one

301P
oW K2
MANU
RESET
AUTO
RESET

K 4113 2333
(NN

N
K24|2)

3
522
43 |14 |24 |34
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APEM

Switches &
Pilot Lights

Control Boxes

Emergency
Stop Switches
Enabling
Switches

Safety Products

Explosion Proof
Terminal Blocks

Relays & Sockets

Circuit
Protectors

Power Supplies

Note:

5.0A max. Category 3 or lower HR2S-301P
3.6Amax. Category 4

HR2S-301N, HR2S-301P + Type 4 0SSD’s

NIDEC

Part No. Part Names and Functions Terminal Markings 1/0 Signals Notes LED flumination
1 CN1: Power supply input, A Power supply Controllers
start/off-check input +24V DC input Operator
2 CN2: Safety input (dual channel) CN1 A2 Power supply OV input Interfaces
: S33 )
3 CN3: Satfety output contact Start/off-check input | Use a dry contact. Sensors
4 CN4: Safety output contact S34
5 |Switch: SelectAUTO or MANU mode 11 ey | Common | FOr HR2S-301N, use AUTO-D
6 POW: Power LED s12 input 1 : 3\/ (r'.l]ry contact.t_
TON- unction en connecting
7 K1: ON-LED for safety output CN2 TYPE 4 safety light
8 K2: ON-LED for safety output S21 Safety Common | curtain to HR2S- Interlock
input 2 - 301P, use only S12 Switches
S22 Function | (S22). Non-contact
Interlock Switch
Monitor contact Rated load W
41-42 for safety output 250V AC/ 30V DC, 1A Scanners
CN3 (NC) (Resistive load) “SafetyLight
CN4 13-14 Rated load Curtains
23-24 g’g;?;"ct";’h}g‘;t 250V AC / 30V DC
33-34 (Note) (Resistive load)

FS1A

RF1V

RF2

HR2S

HR1S




HR2S-301P/HR2S-301N Safety Relay Modules

HR2S-301P Wiring Diagram
Below are examples of wiring diagrams.
When using a safety light curtain
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APEM

Switches &
Pilot Lights

Control Boxes

Emergency
Stop Switches

Enabling
Switches

(Pink)
ov

Emission halt input / Reset input
(Gray)

Interference prevention +
(Blue)

(Orange)

(Orange)
Synchronization +

Synchronization +

(Yellow)

(Shield)
Override input

Output polarity setting wire

Safety Products

(Gray / Black)

Interference prevention -

(Pale purple)

(Gray / Black)
Interlock setting input

Interference prevention —

N.C. (No Connect)
N.C. (No Connect)
N.C. (No Connect)
Auxiliary output
(Orange / Black)
Synchronization -
(Orange / Black)
Synchronization -
(Yellow green)
External device monitor output
(Light blue / White)
Muting input A
(Light blue / Black)
Muting input B

Explosion Proof

Muting lamp output
(Yellow green / Black)

Interference prevention +
Control output 2 (0SSD1)
Control output 1 (0SSD2)

Output polarity setting wire

Terminal Blocks

S2

e
N

Relays & Sockets L1

Circuit
Protectors K3

FUSE
FUSE

Power Supplies

LED lluminati HR2S-301P
umination T 518570 ) 572 N 52 I

@

Controllers 2 bt a ey o

a Kl
ON "~ Control
befSub_Gireuit K2 ko

Operator
Interfaces

AUTO : Short
MANU : Open

Sensors |

AUTO-ID K +

— e HR2S-301P Operation Chart

Switches R
Noncontact Below are examples of wiring diagrams.

Interlock Switches  When using 0SSD output of safety light curtain
Safety Laser
Scanners
Safety Ligt  AUTO mode MANU mode

Curtains Start Switch Detecting  Removing Start Switch Detecting  Removing
Power ON Operated Object Object Power ON Operated Object Object

Safety Modules

0SSD1(ESPE) 0SSD1 (ESPE)
§12 S12

0SSD2 (ESPE) 0SSD2 (ESPE)
§22 §22

FS1A

Start Switch Start Switch I
$33-834 $33-534

RF2 e o) Safety Output Contact
13-14, 23-24, 33-34 (NO) I | | ty Outp |—'|

13-14, 23-24, 33-34 (NO)

HR2S
- Monitor Contact for Safety Output Monitor Contact for Safety Output

HR1S 41-42(N0) | 1 41-42 (NO) | J__

ESC ESC
(External Start Condition) ——I (External Start Condition) —J

RF1V

E-205 NIDEC




HR2S-301N Wiring Diagram

Below are examples of wiring diagrams.

When using an emergency stop switch
24VDC

ov
ESC: External start condition
F11t03: Protective fuse for the output of safety relay module
S1: Emergency stop switch with 2NC contacts, safety switch (recommended)
S2: Start Switch

$33-534: Feedback loop

When using an emergency stop switch / interlock switch

Y S 52 ESC ()
© %@ e
A [sr] sz [s22] [s12] [s33][534] [13]] 23] s3] 41]
oo ' | R
1 0ff check AU T T
'X- a a= gﬁlay Control F—‘—,
) N p<sup Circuit |K2 K2 = —\———f-,
? # 11
AUTO: Short
| MANU: Open
2] [14]] 2434 42]
— =

Stop Category 0

Door Gover HSSL-DD44M-G ) Read instructions before configuring circuits.
Interlock Switch with Solenoid
O
24V DC
11
/ S5 H] )
42 52 uéAZH) F1 F2
4 51 Al(-)
@‘ 12 2
11 21
_____ e ______f2
] R 1_
HS9Z-AS1 18221 11 _z
Actuator ! K5
! K6
L 4 14
XW1E-BV402 / : qu S =
| 22 121 N
Stop Switches o ( - JESe
At ] [s11]]s21]  Ts22] [s12] [s33]]s34 [ [13]]23][33]]41]
[ oo I
e
R S k)Y Y
* Q a=1on Control
b < sup Circuit K2
b K
y
) R
AUTO: Short
MANU: Open
A2 [14][24][34][42]
K5
K6
ov

HR2S-301P/HR2S-301N Safety Relay Modules

———=1t0 PLC

F1 F2 F3

(1) (U] (1)
[18] T23] [33]
K2 - ----1----- -
[14] T24] T34]

(1) Use a 3.6A maximum fuse for output line
protection.

ESC: External Start Condition

F1,F2: Fuse 3.6A

K5, 6: Safety Contactor (force guided)

S1: HS5L-DD44M-G Interlock Switch with Solenoid
S2,3: XW1E-BV402 Emergency Stop Switches

S4: Start Switch (HW series momentary)

S5: Unlocking Enabling Switch

S6: Limit Switch, etc.

Operations of Interlock Switch with Solenoid

(Stop)

Machine stops — Unlocking enabling switch ON —
Safety output OFF — Door cover released

(Start)

Door cover closed — Safety relay module start switch ON
— Safety output ON — Machine starts

Operations of Emergency Stop Switch

(Stop)

Press emergency stop switch — Safety output OFF —
Machine stops

(Start)

Emergency stop switch reset —

Safety relay module start switch ON — Safety output ON
— Machine starts

External

Output Circuit

—
)
|
|
|
|
|
|
|
|
|
|
|
|

NIDEC

w
)
=)
@D
—
<
o
-
(=
(=X
f=
Q
—
w

APEM

Switches &
Pilot Lights

Control Boxes

Emergency
Stop Switches
Enabling
Switches

Safety Products

Explosion Proof
Terminal Blocks

Relays & Sockets

Circuit
Protectors

Power Supplies
LED lllumination

Controllers

Operator
Interfaces

Sensors

AUTO-ID

Interlock
Switches

Non-contact
Interlock Switches

Safety Laser
Scanners

Safety Light
Curtains

Safety Modules

FS1A

RF1V

RF2

HR2S

HR1S
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APEM

Switches &
Pilot Lights

Control Boxes

Emergency
Stop Switches
Enabling
Switches

Safety Products

Explosion Proof
Terminal Blocks

Relays & Sockets

Circuit
Protectors

Power Supplies
LED lllumination

Controllers

Operator
Interfaces

Sensors

AUTO-ID

Interlock
Switches
Non-contact
Interlock Switches
Safety Laser
Scanners
Safety Light
Curtains

Safety Modules

FS1A
RF1V
RF2

HR2S

HR1S

E-207

HR2S-301P/HR2S-301N Safety Relay Modules

HR2S-301N Operation Chart
Using an emergency stop switch

AUTO mode

Power ON

Emergency stop switch
$11-812

Emergency stop switch
$21-522

Start Switch
$33-834

Safety Output Contact
13-14, 23-24, 33-34 (NO)

Monitor Contact for Safety Output
41-42 (NC)

ESC
(External Start Condition) =

Maintenance Parts

Start Switch
Operation

Emergency Stop
Switch Operation

1L
- 9

MANU mode

Power ON

Emergency stop switch
$11-812

Emergency stop switch
$21-522

Start Switch
$33-834

Safety Output Contact
13-14, 23-24, 33-34 (NO)

Monitor Contact for Safety Output
41-42 (NC)

ESC
(External Start Condition)

Start Switch
Operation

Emergency Stop
Switch Operation

| E—
L

Name Part No. Ordering No. Package Quantity Remarks
Terminal / Coding Key
1 set Coding keys are used to prevent incorrect
HR9Z-PMT1 HR9Z-PMT1PN0O4 (4 terminals and 18 insertion of terminals
coding keys) '
Coding key
Terminal Cover
Used to make sure that the terminals are
HR9Z-PMC1 HR9Z-PMC1PN10 10 fully inserted.
Protective Tape
Used to protect the AUTO/MANU switch on
HR9Z-PET HRIZ-PE1PNOS 5 the front of the module.

e See E-212 to E-213 on residual risk, safety precautions, and instructions.




HR2S-332N-T075/T15/T30 Safety Relay Modules

Time-delay output compliant with category 4.

o Safety Category 4, Performance Level e according to EN ISO 13849-1:
2008

e Removable terminal block enables easy replacement.
o The terminal cover detects improper connection.
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APEM
® 45mm- wide. iees
* 3NO (safety output) and 3NO (time-delay safety output). Pilot Lights

¢ Time setting can be selected from 31 different time ranges Control Boxes

’n-‘:v\ o Emergency
o See website for details on approvals and standards. Switches

Safety Products

Explosion Proof

HR2S-332N-T075/T15/T30

Package Quantity: 1

Contact Configuration
ime- Input Supply Voltage Part No. Terminal Block
Safety Output Szlfl:t?/ gzlt?)nt Auxiliary Contact Y pply Voltag erminal Blocks
HR2S-332N-T075 Rl & Socets
3NO 3NO 2NC Negative 24V DC —15% to +10% HR2S-332N-T15 g'r:ﬁggmrs
HR2S-332N-T30

Power Supplies

Note: Time-delay duration can be set in 15 steps. 7.5 sec.(0.5,1.0 ... 7.0,7.5); 15 sec. (1,2 ... 14,15); 30 sec. (2,4 ... 28, 30)
LED Illumination
Specifications contralors
EN ISO 13849-1: 2008 Rated Load 250V AC / 30V DC (resistive load) (Note 7)
EN 954-1: 1996 TR (hfofe 5)0(",‘\]0te ) | Category 3 o lower: 5.0A maximum Operator
EN 50178: 1997 13-14 Category 4 or lower: 3.6A maximum Interfaces
Applicable Standards E“ 2?8(1)(1)/22222(%5 %2304 [safety |AC15S |240VAC/2Acose=0.3 Sensors
UL508 /R2005-.07 (Note 1) % 33-34 Circuit |DC13 |24V DC/ 1A L/R=48 ms AUTO-ID
CAN/CSA C22.2 No.14: 2005 (Note 1) S No. of Outputs 3 (NO contact output)
Applicable Standards for Use EN 60204-1: 2006 S Rated Load 250V AG / 30V DG (resistive load)
Performance level (PL) e (EN 1S013849-1) 5 (Note 6) g:}[:ggg i g: :mg:: ggﬁ mgi:mﬂm
Safety Cat 4 (EN 1S013849-1 3 | Terminals =
afety Category ( ) S 14142 |safety |ACT5 |240VAC/2Acosp=0.3 iterock
Stop Category 0, 1 (IEC/EN 60204-1) (Note 2) Circuit [DC13 |24V DG/ 1A UR=28 ms | i
N ° N = 0N-contac
Operétlng Ter.n;?erature —-10 to +55°C (no freezmg) No. of Outputs 1 (NC contact output Interlock Switches
Relative Humidity 30 to 85% (no condensation) 250V AC / 30V DC (resistive load) (Note 7) Safety Laser
Altitude 0 to 2000m (operating) Terminals ?,\T;f: 5L)0(£li\ldote 5 Category 3 or lower: 5.0A maximum SC""‘L
100 MQ minimum ~ |57.58 Category 4 or lower: 3.6A maximum (S)ﬁf;gnlélght
Insulation Resistance (509\/ DC megger, same measurement é 67-68 Safety |AC15 |240VAC/2A cosp=0.3
positions as dielectric strength) S|77.78 Circuit [DC13 |24V DG/ 1A LUR=48 ms
Between outside housing and internal circuit: 5 -
. 3’750.\/ AC,1 minute g No. of Outputs 3 (NO contact output) _
Between outputs of different poles: = Rated Load 250V AC / 30V DC (resistive load)
Dielectric Strenath 2,500V AC, 1 minute = (Note 6) Category 3 or lower: 5.0A maximum
! ! 9 Between input and output terminals: 2 Terminals Category 4 or lower: 3.6A maximum FS1A
Betu v and 2'?00tVtAC' 1 n|1'_nute £ 4546  |Safety |ACI5 |240VAC/2A coso=0.3
etween power supply an o; ggovel:rglra;:.nme Circuit [DC13 |24V DC/ 1A L/Roa8 ms RF1V
Shock Resistance 300 m/s?, pulse width 11m sec, 3 times in No. of Outputs 1 (NC contact output) RF2
! each of 3 axes Mechanical Durability 5,000,000 operations minimum
Bump 100 m/s?, pulse width 16m sec, 1000 times in Electrical Durability 100,000 operations minimum
each of 3 axes Wire Size 0.2 mm2to 1.5 mm? (24 to 16 AWG) HR1S
o _ 10 to 55 Hz,_1 octave/minute, Weight (approx.) 3209
Vibration Resistance 0.7 mmp-p in each of 3 axes, 20 sweeps, —
5 to 55 Hz, 30 m/s?, for 2 hours in each of 3 axes Note 1: UL and CSA are approved by TUV SUD America Inc., an accredited NRTL.
Degree of Protection Terminals: IP20 Housing: IP40 Note 2: Safety output contact: Stop Category 0
Rated Voltage 24V DC —15% to +10% Time-delay output contact: Stop Category 1
Power Consumption 4.6W (26.4V DC) Note 3: When measured at the rated voltage (at 20°C), excluding contact bounce time.
D PG Built-in, electronic (approx. 0.9A) Note 4: The time from when the safety input tur.ns OFF to when the safety output turns OFF.
- - Note 5: Leave 5 mm of space between the sides of the module when more than 3A
Contact Resistance 200 mQ2 maximum (measured using 5 or is continuously applied to the relay contact.
- 6V DC, 1A v.oltage drop method) Note 6: The module is not suitable for use with a load less than the minimum applicable
Turn-On Time 50 ms maximum (Note 3) load. Once a large load is applied, contacts may not operate with a small load.
Minimum Applicable Load 24V DC/ 5 mA (reference value) Note 7: The maximum current of the safety output contact is specified by the ap-
Response Time 20 ms maximum (Note 3) (Note 4) proved standard.
Overvoltage Category Il (EC60664-1) Category 4: 3.6A  Category 3: 5.0A
Pollution Degree 2 (IEC60664-1)  To prevent the safety output contact from overcurrent, use a fuse. To satisfy
Rated Insulation Voliage (outou contacd | 250V (EC60664-1 Category 4, use a fuse with a maximum current of 3.6A. This fuse is not
uial ge (outpu ) ( ) required if the short circuit current is less than 5A.

NIDEC
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Switches

n
=X
&t . . ) o
= Dimensions All dimensions in mm
3
(=)
Q' M~ A
= | ﬁ'j
73 '—_L_n_l
I
—
]
w
APEM = R
 Switches & -
 Piotlights Jl L e
Conrol Bovesff2 2 S .
W | 24 || [5e [ oe e ]
Emergency | |
_ Stop Switches — h :
Enabling [

L Terminal position (76.7)

Safety Products 45.0

.
H—G

Terminal position (95.7)
111

Explosion Proof
Terminal Blocks

Relays & Sockets

Circuit
~ Potectos Terminal Arrangement

Power Supplies

LD luminati Part Description Terminal Arrangement
umination 3 | I __(5) | PartNo. Part Names and Functions Terminals | Markings 1/0 Signals Remarks
Controllers = 1 CN1: Power supply input, start/ Al Power supply
Operator 1 N | | off-check input +24V DC input
Interfaces I | /@ 2 CN2: Safety input (dual channel) CN1 A2 Power supply OV input
5o e 3 CN3: Safety output contact S33
Sensors _@ 2 NG Safeg outgut contact V2 Start/off-check input Use a dry contact.
AUTO-ID % ﬂ) 5 CN5: Time-delay safety output S11 Safety | Common
- IF contact s12 input 1 [ Function
P~ T CN2 Use a dry contact.
® g |CNG: B)rzfa-éitelay safety output 21 Safety | Common y
§22 input2 | Function
gnorock Switch: Select AUTO or MANU
witches o se 7 7 Rated load
75T mode )
Non-contact 5 @ - 4142 Monitor contact for 250VAC/
Interlock Switches 8 POW: Power LED Safety OUtpUt (NC) 30V DC 1A
Safgglhﬁzfsr I I 9 K1: ON-LED for safety output CN3 (Resistive load)
T Safety Light 1B 10 | K2: ON-LED for safety output CN4 13-14 Rated load
Curtains > | | 11 |ERR: Error (timer) LED 2324 Safety output contact 250V AC/
- < - - (NO) 30V DC (Note)
- ™~ Switches: 33-34 (Resistive load)
@ \@ 12 Time-delay. The same value
should be set for both switches. _ Rated load
Otherwise, an error occurs. 4546 | lime-delay safety 250VAC/
Characters: output contact (NC) 30VDC 1A
FS1A Maximum time-delay duration is CNS (Resistive load)
13 d|sp|ayed CNG 57—58 Rated |Oad
RF1V 0.75: 7.5 sec., 15: 15 sec., 67—68 Time-delay safety 250VAC/
30: 30 sec. 778 output contact (NO) 30V DC (Note)
RF2 _ b
14| K3: ON-LED for safety output (Resistive load)
15  |K4: ON-LED for safety output Note:  5.0A maximum Category 3 or lower
3.6A maximum Category 4

HR1S

E-209 NIDEC




HR2S-332N-T075/T15/T30 Safety Relay Modules
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HR2S-332N-T075/T15/T30 Wiring Diagram =
Below are examples of wiring diagrams. §_
When using an emergency stop switch 5
24V DC (7]
St % ———————————— §2 ESC ) )
[ [s] Jsa]  [s2] [s12] [s33]] Y] 13[]23] ]33] [#1]  [57]]67][77]]45]
[ o 1 I I
%Z [ H,_~'—,K3 0 i C APEM
1 “Switches &
a elay  Off check Switches &
X @ §<'-3N' o |6 1 1 1 Pilot Lights
g i “ (PROTHENS
2 b i Control Boxes
[T1
ofa [H
1 Emergency
AT Stop Switches
L Enabli
2] 14 [24] [34[J42]_ [56[[es[[78[Ja6] Suitehos
Stop Category 0 Stop Category 1
. .
Explosion Proof
ov
ESC:  External Start Condition Terminal Blocks
F1 1o 6: Protective fuse for the output of safety relay module F1 F2 F3 F4 F5 F6 Relars & Sock
St: Emergency stop switch with 2NC contacts, safety switch (recommended) m M m M M U elays & Sockets
S2: Start Switch Circuit
S33-Y2: Feedback loop 5 1257 3] 57T TorT 177 Protectors

Power Supplies

T ot

K2 - ———— - L . e
Controllers

[14] T24] T[34] 53 63 78 Operator

ol e

Sensors

(1) Use a 3.6A maximum fuse for output line
protection. AUTO-ID

When using multiple emergency stop switches
Door Cover HS5E-DD4401-G

(—> Interlock Switch with Solenoid Read instructions before configuring circuits.

24vDC Interlock

s, Swiches
° )]2 Non-contact

I Iterock Swiches

52

Safety Laser
51 A1(-) Scanners

22 Safety Light
Curtains

21
Safety Modules
2

HS9Z-A51 155 1
Actuator /: q 21 __________ 1 i K5

LR Q[ K6

R . S414K7 —_—

XW1E-BV402 :Sa3 o 111 k8 FS1A

& L ! 5

12) VESC _

|

Al [st]]sa]  [s2] [s2] [ss][v2] [13][23][33][a1 ] [s7][67][77]]45]
)| I I

NERE

K2 N =\ =\

Stop Switches

RF1V

RF2

HR2S

HR1S

K3 K4

X .
Relay 2
* Gﬂi &N Gontro Ki

b<{sup Circuit TZ_—,

2 b
b [ I—
AUTO: Short 9

MANU: Open
r External

A2 [14][24][34][42] [s8][e8 ][78][46] Output Circuit
i

W T o LT Tﬁ'
” o T Tﬁ .

ESC: External Start Condition Operations of Interlock Switch with Solenoid
. (Stop)
F1toF4: Fuse 3.6A Machine stops — Unlocking enabling switch ON — Safety output OFF — Door cover released
K510 8: Safety Contactor (Start)
St HS5E-DD4401-G Interlock Switch with Solenoid Door cover closed — Safety relay module start switch ON — Safety output ON — Machine starts
$2,3: XW1E-BV402 Emergency Stop Switches X i
S4: Start Switch (HW series momentary) ?sqg:;;tlons of Emergency Stop Switch
S5: Unlocking Enabling Switch Press emergency stop switch — Safety output OFF — Machine stops
S6: Limit Switch, etc. (Start)

Emergency stop switch reset — Safety relay module start switch ON — Safety output ON — Machine starts

NIDEC
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Protectors

Power Supplies
LED lllumination

Controllers

Operator
Interfaces

Sensors

AUTO-ID

Interlock
Switches
Non-contact
Interlock Switches
Safety Laser
Scanners
Safety Light
Curtains

Safety Modules

FS1A
RF1V
RF2

HR2S

HR1S
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HR2S-332N-T075/T15/T30 Safety Relay Modules

HR2S-332N-T075/T15/T30 Operation Chart

Using emergency stop switches

Power ON  Operation

AUTO mode
Emergency Stop Switch
S$11-812
Emergency Stop Switch
§21-822
Start Switch
§33-Y2
Safety Output Contact

13-14,23-24, 33-34 (NO)

Monitor Contact for Safety Output
41-42 (NC)

ESC
(External Start Condition)

0Off-delay Safety Output
57-58,67-68, 77-78 (NO)

Off-delay Monitor Contact
45-46 (NC)

Emergency Stop
Switch Operation

L
—

Tv=0...30s
Adjustable

MANU mode

Power ON

Emergency Stop Switch
$11-512

Emergency Stop Switch
$21-522

Start Switch
$33-Y2

Safety Output Contact
13-14,23-24, 33-34 (NO)

Monitor Contact for Safety Output
41-42 (NC)

ESC
(External Start Condition)

Off-delay Safety Output
57-58,67-68, 77-78 (NO)

0ff-delay Monitor Contact
45-46 (NC)

Emergency Stop
Switch Operation

171 EG

Tv=0...30s

Adjustable



Maintenance Parts

HR2S-332N-T075/T15/T30 Safety Relay Modules

Name Part No. Ordering No. Package Quantity Remarks
Terminal / Coding Key
Terminal 1 set
. . . . Coding keys are used to prevent incorrect
HR9Z-PMT1 HR9Z-PMT1PNO4 (4 terminals and 18 coding insertion of terminals.
keys)
Coding key
Terminal Cover
Used to make sure that the terminals are
HR9Z-PMC1 HR9Z-PMC1PN10 10 fully inserted.
Protective Tape
""" Used to protect the AUTO/MANU switch on
HRIZ-PET HRIZ-PETPNOS 5 the front of the module.

A\ Residual Risk (EN 150/15012100-1)

The wiring diagrams in this catalog have been tested under actual oper-
ating conditions. The HR2S safety relay module can be used in a safety
circuit by connecting to the safety equipment compliant to applicable
standards. Consider residual risk in the following circumstances.

a) When circuits other than described in this catalog are used.

A Safety Precautions

o For safe operation, be sure to turn the power off before wiring or
installation.

* Use within the specified voltage. Do not use power supplies that
produce high ripple voltage or abnormal voltage.

* Do not use the module with an electrical load that exceeds the
switching capacity.

¢ Do not use the module in places where inflammable or explosive
gases exist. Otherwise, fire or explosion may occur due to a voltage
arc caused by switching of contacts.

* The module is designed for use in typical machinery manufacturing
facilities. The module shall not be used for nuclear controls, train,
aeronautics, automobiles, engines, medical, or entertainment devices
or facilities.

o | eave spaces of at least 5 mm from the sides of the module when
electricity of 3A or more is continuously applied to the relay contact.

o The category of the control system (hereinafter called category) is
determined based on the entire control system. Determination of the
category and performance level for the control system (design of the
safety-related parts of the control system) must be performed by
safety experts.

b) When the applicable standards of machine operation are not
observed, or when the machine is not adjusted or maintained prop-
erly (observe a maintenance schedule).

¢) When the contacts of relays and contactors for connecting with
safety outputs are not forced guided compliant with EN 50205.

* This module is classified as overvoltage category Ill. Make sure to
take appropriate measures when designing the control system.

o Life of the module depends on conditions such as switching and elec-
trical loads. Before operation, be sure to test under actual conditions
and within the switching capacity.

e Use this module in a completely sealed control panel. Also, leave
spaces of at least more than 50 mm from the top and the bottom of
the module.

 Performance may be decreased when used in an environment where
dust, cutting oil, or an organic solvent, are present. Contact IDEC for
details.

o A resettable fuse, which does not require replacement is installed in
the control circuit to prevent over current. If the switch is activated,
turn off the module. When the problem is resolved, turn on the power
again.

NIDEC
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Connecting Control Devices

Emergency stop switches

Use emergency stop switches with direct opening action compliant with
EN /IEC 60947-5-1 or EN /IEC 60947-5-5.

Interlock switches

Use interlock switches with direct opening action mechanism compli-
ant with EN /IEC 60947-5-1.

Safety light curtains and beam sensor switches

Use reliable devices compliant with the required category.

Limitation on safety light curtains:

Short-circuit diagnosis function between 0SSDs for safety light curtains
is not provided with this module.

Therefore, category 4 is satisfied by connecting TYPE 4 safety light
curtains defined in EN / IEC 61496-1. (TYPE 4 safety light curtain: short-
circuit diagnosis function between 0SSDs installed)

0SSD: ESPE connected to the control system of machines that turns off
when the detection device operates during normal machine operation.
Electromagnetic switches

Use reliable electromagnetic switches with force guided contact.

If a NC contact of electromagnetic switches, without it being a force
guided contact, is connected to the start/off-check input, failure of the
electromagnetic switch contacts cannot be detected.

Protection of contact output

For an inductive load, it is recommended to provide a surge absorber to
the output contacts to prevent the contacts from welding.

When an overvoltage larger than the value rated for output contact is
expected, protect the output contact with a fuse.

Other control devices

e When connecting other control devices make sure that the device
complies with the required category.

 Be sure to turn the power off before switching between 2UT°/M?NU.
Below are warnings for the start/off-check input.

AUTO mode:

Do not use a start switch. Otherwise, the contacts of the start switch
may weld and cause unexpected operation which may lead to haz-
ards.

MANU mode:

When using a start switch, be sure to use NO (normally open) momen-
tary switches.

For the start/off-check input, use devices with back check functions
(mirror contact). Otherwise, damage may occur due to failures arising
from the start switch and other causes.

After the AUTO/MANU mode is set, affix a protective tape to the switch
to prevent the setting from being changed.

Installation

Mount the module to a panel using DIN rail (35 mm wide).

This module can be mounted in any direction. Install the module in a
control panel with a protection degree of IP54 or better.

When mounting on DIN rails, use an end clip (IDEC BNL6 end clip,
optional) to prevent the module from falling off.

Wiring

Wire size

Stranded wire: 0.2 to 1.5 mm?, AWG 24 to 16

Solid wire: 0.2'to 1.5 mm?, AWG 24 to 16

Connect after terminating the stranded wire with a ferrule (sleeve type).
Use wiring compliant with applicable standards.

Close the terminal cover after the wiring is complete. If the terminal
cover does not close, the connector may not be fully inserted.

Before wiring, make sure that there are no problems with the wires.
Connect dry voltage contacts to inputs S11 - S12 (S21 - S22), S33,
S34, and Y2.

* Except when connecting safety light curtains.

Precautions when using multiple HR2S modules

A single switch (see SW1 in the diagram below) cannot be connected to
multiple inputs. Use switches with independent contacts.

(Do not connect one safety device to two HR2S safety inputs in a paral-
lel connection.)

swi swi

an
|—)I

HR2S

HR2S
Safety relay module Safety relay module

HR2S
Safety relay module

Incorrect Correct

Note: Same for start/off-check input
Power supply terminal
For an external power supply, be sure to use a switching power sup-
ply compliant with the EMC Directive, IEC 60950, and NEC CLASS2.
Reverse connection of the power supply may result in damage.
Ferrule (sleeve type): Use crimping metal terminals of 8 to
10 mm in length.
(Reference)
Weidmuller : H0.5/14, H0.5/16, H0.75/14, H0.75/16, H1/14, H1/16,
H1.5/14, H1.5/16
PHOENIX CONTACT : Al0.5-8, Al0.5-10, Al0.75-8, Al0.75-10, Al1-8,
Al1-10, AI1.5-8, Al1.5-10
Wiring length
External wiring length of a safety stop input and start/off-check input is
specified as follows:
IDEC does not guarantee normal operation if a wire of a length other
than specified is used.
Safety stop input: Up to 50m in total
Start/off-check input: Up to 50m in total
(Wiring resistance: 5Q maximum)



HR1S-AC Safety Relay Modules

Transistor output provided.

* Removable terminal block (HR1S-AC5121P) allows for easy module

replacement.
e Fault diagnosis function with dual safety circuits.
¢ Internal relay operations can be monitored with LED indicator.
e Finger-safe protection
¢ 35-mm-wide DIN rail mounting
o EN, [EC compliant.
« T(V NORD approved.
o UL listed, CSA approved.

D@ G €D

o See website for details on approvals and standards.

Part No. Voltage Terminal Style
Integrated
HR1S-AC5121 24V AC, Terrginal Block
—20 to +10% 50/60 Hz Removable
- 24V DC, +20%
HR1S-AC5121P » =070 Terminal Block

Output Contact Electrical Life

Specifications

Operating Temperature —10 to +55°C (no freezing)

Degree of Protection Terminal: IP20, Housing: IP40

24V AC (—20 to +10%) 50/60 Hz

Rated Voltage 24V DC (20%)

AC: 2.2 VA (24V AC) maximum

Power Gonsumption DC: 1.2W (24V DC) maximum
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Circuit
Protectors

Power Supplies

LED lllumination

100 Overcurrent Protection Electronic Controllers
Control Circuit Voltage 24V Operator
\\\\ Applicable Performance Inerfaces
AC15: 230V
'Z',(- X N \\ Level (PL) & (EN IS0 13849-1) Sensors
é D13 24V N \ Safety Category 3 (EN 954-1) AUTO-D
S N N Safety Integrity Level (SIL) | 3 (EN 62061)
%’ N Response Time 100 ms maximum
& RN Aoz Input Synchronization Time | Unlimited
RS N Overvoltage Category I 'S"Jzt”c%‘;ks
PN Pollution Degree 2 Te——
o 10 Overat 109 10 Rated Insulation Voltage 300V Interlock Switches
perations P Safety Laser
Safety Circuit 3NO Scanners
5 §| Time-delay Circuit | — Safety Light
§ g Ayxili_ary Contact _ Curtains
Circuit | Transistor | 1NO (transistor)
Safety |AC-15 | C300: Ue = 230VAC/ le = 0.75A
Circuit DC-13 24V/2A: Ue = 24V DC/ le = 2A
.. |Time- | AC-15 —
8 |delay FS1A
€ & Circuit | DC-13 -
S = RF1V
3 &| Auxiliary AC-15 —
S |Circuit |DpC-13 | — RF2
Transistor Circuit 24V/20mA HR2S
Minimum Applicable _—
Load 17V/10 mA (initial value)
Operating Frequency 1200 operations/h maximum

Mechanical Durability 10,000,000 operations minimum

Rated Current Safety circuit output total: 10.5A maximum

HR1S-AC5121:
. 1 x 2.5mm?, 2 x 0.75mm? maximum
R HR1S-AC5121P:
1 x 2.5mm?, 2 x 1.5mm?2 maximum
Weight (approx.) 1609

o Use a 4A fuse (Type gL) for power line protection.
o Use a 4A fuse (Type gL) or a 6A fast blow fuse for output line protection.

NIDEC
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Dimensions
HR1S-AC5121 Integrated Terminal

——

[e]e]ele]

[e]eJe]e)

O A1/A2
Fuse
OKl/K2

0000
O000

99

114 \J

LED Indicator

o A1/A2 Fuse:
Turns on when power circuit is normal.

Turns off when power is interrupted or the electronic fuse blows.

e K1: Turns on when K1 relay operates.
e K2: Turns on when K2 relay operates.

HR1S-AC5121P Removable Terminal

All dimensions in mm.

elejele)
0O0Q

OO0Q
0O0Q

AN\

99

L L

22.5

114 \J

Terminal Arrangement
HR1S-AC5121

|

oo

Al [ 14]24134
HA2 T Tvaslvaa

L

HR1S-AC5121P

ey =

Q22
Q22
A

S
T

Al]14]24]34
A2 Y431v44

o
Qo2

I w—

 The terminal block of the HR1S-AC5121P can be removed and
installed as shown below, allowing for easy installation and replace-

ment of modules.
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Wiring Diagram <
- -
Below are examples of wiring diagrams. g
When using an emergency stop switch with 2NC contacts =
—
F1  Fuse:4AgL £
L+ K
S2k ESC:  External Start Condition
St: Emergency Stop Switch
S2  Start Switch
k4 F1: Protection fuse for he power of safery
K5 ) relay module
s1¢ £ L,,,, b Ka,5:  Safety contactor APEM
+24VDC Switches &
T Pilot Lights
43 il
Control Boxes
Ka\ K4\ Ka E—
Emergency
( 6l w6l s Stop Switches
Enabling
Switches

Safety Products

=<
-—E
=

Three safety outputs Explosion Proof

)

) One transistor output

) See the specifications for maximum fuse size
(4) Jumper for terminal Y1-Y2 (for automatic start)

1
2)
(3)

(
(
@ E Terminal Blocks

. . f Relays & Sockets
When using an emergency stop switch with 1NC contact v
&) ESC:  Exernal Start Condition Circuit
Fi &) 3 F4 St: Emergency Stop Switch Protectors
@l Fuses:4A (L) oll ol ol s2: Start Switch
F1: Protection fuse for the power of Power Supplies
safety relay module
F2 to F4:  Protection fuse for the output
£ -
S1¢E~F S2k of safety relay module LED llumination
|
| ESC Fuses: 4A (gL) or 6A fast blow type
w *24IV oe Controllers
Y43 Operator
Interfaces
K Sensors
AUTO-ID
[vaa]
NG (1) Three safety outputs
(2) One transistor output Interlock
é) (3) See the specifications for maximum fuse size Switches
Non-contact
0 I ti n Ch rt Power ON Emergency Stop not Operated Emergency Stop Operated M
pe atio d Safety Laser
When Using a Start Switch Emergency Stop Swilch Al ———)  ——— Scanners
(NC1) Safety Light
:Eb;?;ezr)gency StOp SWitch A2 s Start Switch Operated on Curtains
OFF i Safety Modules
Feedback Circuit with -
Start Switch (Y1-Y2)
Output 13-14 (NO Contact) | I—
Output 23-24 (NO Contact) | | I FSTA
Output 33-34 (N Contact) I | I RF1V
Transistor Output
Y43-Y44 (NO Contact) — RF2
Contact ON OFF HR2S
Status [ 1
power ON HR1S
. . ower E 1 t OFF  Ei
When not Using the Start Switch reroency Stop not perated b
Emergency Stop Switch A1
(NC1)
Emergency Stop Switch A2
(NC2)
Y1-Y2 Jumper
Output 13-14 (NO Contact) —J I—
Output 23-24 (NO Contact) ——1 |
Output 33-34 (NO Contact) ————11 | I
Transistor Output
Y43-Y44 (NO Contact) | -

Contact ON OFF
status —dJ T L—

NIDEC




HR1S-AC Safety Relay Modules

Semiconductor Manufacturing Equipment Example
When using HR1S-AC (safety relay module) and HS5L (solenoid type interlock switch) + XW1E (emergency stop switch)
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=
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Controllers . XW1E + HW9Z-KG1 ;

Operator
Interfaces

Sensors

oo Gircuit Example
Below are examples of wiring diagrams

Door Cover
Interlock D « Read instructions before configuring circuits
Switches ( guring .
Non-contact %) %
_ Interlock Switches SS% J 1 S1: HS5L-VD44M-G Interlock Switch with Solenoid
Safgty Laser 2 S2,3: XW1E-BV402 Emergency Stop Switch
% ~ S4:  Start Switch (HW series momentary)
afety Li . . )
Ctz rta?ns 2 52 A2(+) S5:  Unlocking Enabling Switch
e I‘ é S6:  Limit Switch, etc.
Safety Modules 0 s \ u ESC: External Start Condition
e K3, 4: Contactor (forced guide)
C(% Ny oz F1:  Fuse 4A(gl)
hy e Operations of Interlock Switch with Solenoid
N 1 21 (Stop)
FS1A O L ) Machine stops — Unlocking enabling switch ON —
— Safety output OFF — Door cover released
RF1V : @ 6 / 2 (Start)
R, :ggjﬁtﬁf 1 ; . . Door cover closed — Safety relay module start switch ON —
RE2 Use as operation monitor Safety output ON — Machine starts
S2
HS5L-VD44M-G 21 11 Operations of Emergency stop switch
HR2S Interlock Switch with Solenoid ¢S sS4k (Stop)
@ 22 @ 12 14 Press emergency stop switch — Safety output OFF — Machine stops
HR1S K3 (Reboot)
S3 1 11 Emergency stop switch reset — Safety relay module start switch ON
eI 7 K4 — Safety output ON — Machine starts
B2 B2 IEsC 24V DC
XW1E-BV402 / " Y
- Al Y1 Y2 13| ]23] |33 43
Emergency stop switch ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ u
External Output Circuit
HR1S-AC ‘ ‘ ‘
Safety Relay Module \W \W \W
Ké—— \ \ \
N(-) I [ W W W

Note: Safety category is determined for the entire system. Take safety equipment and wiring into consideration.

E-217 NIDEC




HR1S-AC Safety Relay Modules

(7]
{<*)
g
A\ Residual Risk gn292-1,5.5) =
The wiring diagrams in this catalog have been tested under actual b) When the applicable standards of machine operation are not §-
operating conditions. The HR1S safety relay module can be used in a observed, or when the machine is not adjusted or maintained prop- g..
safety circuit by connecting to the safety equipment compliant to appli- erly (observe the maintenance schedule strictly).
cable standards. Consider residual risk in the following circumstances. ¢) When the contacts of relays and contactors for connecting with
a) When circuits other than described in this catalog are used. safety outputs are not forced guide compliant with EN 50205.
APEM
Pilot Lights
¢ Do not disassemble the safety relay modules. Do not damage the e When installing and wiring, provide sufficient distance from inverter Control Boxes
seal. or power line. Emergency
* Negligence to observe the following instructions may cause accidents _Stop Switches
that result in death or serious injuries. o Use 13-14, 23-24, and 33-34 outputs for stop category 0 compliant g""‘.b""g
. witches
« Connect the wires according to the wiring diagrams shown in this catalog. with EN 60204-1/EN 418.
. . . . . . are! roaucts
* Connect the wires according to the applicable standards. «|n order to detect the failure of start switch such as contact welding, .
* The contacts of relays and contactors to connect with safety outputs must connect start switch to $33-S34. Contact welding cannot be detected  Explosion Proof
be forced guided compliant with EN 50205. when the start switch is connected to S33-S39, because the output ~ —————————
« When maintaining or adjusting the machines, observe the maintenance circuit closes when the start switch closes. Terminal Blocks
schedule. . ) . . Relays & Sockets
* Turn the power off before installation, removal, wire connection, [
maintenance, or inspection of the safety relay module in order to e s
avoid electric shock or fire. Otherwise death or serious injury may be T
caused. Power Supplies

LED lllumination

Controllers

Operator
Interfaces

Sensors

AUTO-ID

Interlock
Switches

Non-contact
Interlock Switches

Safety Laser
Scanners

Safety Light
Curtains

Safety Modules

FS1A
RF1V
RF2

HR2S

HR1S

NIDEC




w
=
=k
@D
—
<
o
-
(=]
(=X
f=
Q
—
w

APEM

Switches &
Pilot Lights

Control Boxes

HR1S-AF Safety Relay Modules

Small and high function (welding detection of

start switch)

* Removable terminal block (HR1S-AF5130PB) allows for easy module
replacement.

e Fault diagnosis function with dual safety circuits.

e Internal relay operations can be monitored with LED indicator.
o Finger-safe protection

© 35-mm-wide DIN rail mounting

Emergency e EN, |EC compliant.
Stop Switches "
" Enaning  ® TUV NORD approved.
Switches o |J|_ |isted, CSA approved.
Safety Products
Y @@ GCE@ -
Explosion Proof . . Specifications
* See website for details on approvals and standards. Operating Temperature 25 t0 +55°C (o freezing)
Terminal Blocks - — —
— Part No. Voltage Terminal Style Degree of Protection Zirvmﬁ'\ga(" LP:? H‘;‘:;'/")gé:;;g .
- 0+ () Z
Rated Volt:
Gt | HR1S-AF51308 | 2avaAc, e ok ated Voltage 24V DC (15 to +10%)
Protectors —1510 +10%, 50/60 Hz , Power Consumption 5VA maximum
HR1S-AF5130PB | 24V DC, 15 to +10% Removable Terminal
Power Supplies ’ Block Overcurrent Protection Electronic (Note)
- Control Circuit Voltage 24V
LED llluminat . :
"M Qutput Contact Electrical Life R e
Controllers 100 == ; = Level (PL) & (EN1S013849-1)
Operator e S e ocr: 24 Safety Category 4 (EN IS0 13849-1)
Interfaces SN N Safety Integrity Level SIL) | 3 (EN 62061)
Sensors < » When S$11-S12, $21-522 are interrupted:
< NN Response Time 20 ms maximum
AUTO-ID B0 C = When power is interrupted: 60 ms maximum
i NN '\\ Input Synchronization Time | Unlimited
S \ \ ‘\ Overvoltage Category i
Interlock \\| Pollution Degree 2
- Sw'tc't‘:st \\\ Rated Insulation Voltage 300V
0N-contact
Interlock Switches e 108 ooerations 108 107 Maximum Input Resistance | 90Q
Safgty Laser P Safety Circuit 3NO
canners — & 3 A A
T Safety Light 2 2 Time-delay Circuit —
Curtains = 3| Auxiliary |Contact | —
Contact | Transistor | —
Safety AC-15 | (300 Ue = 240V AC / Ie = 0.75A
Circuit DC-13 | 24V/1.5A,Ue =24V DC/le = 1.5A
w5 |Time-delay |AC-15 |—
FS1A £ , | Circuit DC-13 |—
32
RFV = 5| Auxiliary  |AC-15 | —
£ % Circuit DC-13 |—
RF2 IS
Transistor Circuit —
HR25 [’(')'2:1’““’“ Applicable 1 47v/10 mA (nitial value)

HR1S

E-219

Operating Frequency

1200 operations/h maximum

Mechanical Durability

10,000,000 operations minimum

Rated Current

Safety circuit output total: 18A maximum
Each safety circuit output: 6A maximum

HR1S-AF51308:
1 x 2.5mm? 2 x 0.75 mm? maximum

UL HR1S-AF5130PB:
1 x2.5mm? 2 x 1.5 mm? maximum
Weight (approx.) 2509

Note: Short-circuit of S11 and S21 activates the overcurrent protection circuit,
interrupting the power supply. The safety output turns off.
Normal status is restored when the short-circuit is removed.

o Use a 4A fuse (Type gL) for power line protection.
o Use a 4A fuse (Type gL) or a 6A fast blow fuse for output line protection.




HR1S-AF Safety Relay Modules
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@
Dimensions All dimensions in mm. ‘_<U
HR1S-AF5130B Integrated Terminal HR1S-AF5130PB Removable Terminal §_
e =
By / N4 go-
[eYeYeYe) 2222,
0000
O/F\Jg/ekz O A1/A2]
8K - ki @
“[ok2 [ I ©
APEM
0000 Switches &
[COO0 2020 Pilot Lights
2000 \_\ N Control Boxes
22.5 ‘ ‘ Emergency
‘ ‘ 22.5 ! ! 114 Stop Switches
Enabling
Switches
LED Indicators Terminal Arrangement
* A1/A2 Fuse: o HR1S-AF5130B HR1S-AF5130PB Explosion Proof
Turns on when power circuit is normal. _
Turns off when power is interrupted or the electronic fuse blows. 2200 Terminal Blocks
o K1: Turns on when K1 relay operates. Relays & Sockets
* K2: Turns on when K2 relay operates. ? ? % % 2222 TCireuit
AEIIE s
@ @ @ @ A1 1533 1534 | $39
| Power Supplies
LED lllumination
2022 —KPLF‘_?'_
B AL Controllers
@@ @ D) Q222 7???0
nterraces
Q222
Sensors
I——
AUTO-ID
 The terminal block of the HR1S- e E—
nterloc!
AF51 30PB can be removed Switches
and installed as shown below, “Nomcontact
allowing for easy installation and _nterlock Switches
replacement of modules. Safety Laser
Scanners
Safety Light
Curtains

Safety Modules

FS1A
RF1V
RF2

HR2S

HR1S

NIDEC
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APEM

Switches &
Pilot Lights

Control Boxes

Emergency
Stop Switches
Enabling
Switches

Safety Products

Explosion Proof
Terminal Blocks

Relays & Sockets

Circuit
Protectors

Power Supplies
LED lllumination

Controllers

Operator
Interfaces

Sensors

AUTO-ID

Interlock
Switches
Non-contact
Interlock Switches
Safety Laser
Scanners
Safety Light
Curtains

Safety Modules

FS1A

RF1V

RF2

HR2S

HR1S

E-221

HR1S-AF Safety Relay Modules

Wiring Diagram
Below are examples of wiring diagrams.
When using an emergency stop switch

L(+) F1 (Fuse: 4A gL)
24V AC/DC
K3
S2 (13
|. -
K4 Start 14
Switch
v 0
ESC : When | T C 1 When not
monitoring 1 1 monitoring
S21 1 52
A Y
[ ar ] [s3s] [saa] [s3o] [13] [o2s] [s3]
[ [ [
4 K4
K1 - _\_ _____________
HR1S-AF LOGIC 5 K5
== T
| |
A2 S11 S12 S21 S22 14 24 34
St |11 21
RS S
Emergency 12 22
Stoj
Swi':ch K3 K4
N()
(1) = Start Switch Monitor ESC: External Start Condition h
F1:  Protection fuse for the power of Safety Output 3 Circuits
safety relay module
K3, 4: Safety contactor
When using multiple emergency stop switches.
L(+)  F1(Fuse:4Agl)
24V AC/DC
K3
S4
|. -
K4 Start
Switch
-
ESC ! e )
[ When | ! When not
monitoring 1 monitoring
541 154
Y Y
[ ar ] [s33] [ssa] [sso] [13] Jos] s3]
[ [ [
4
e .
HR1S-AF LOGIC
K2r—— _ _\ ______\______) 5
J; Itl:l; 1
A2 st1 ] [s12] [s21 [ [s22] [ 14 24 34
St 1 21 Emergency
¢ S A top
12 2 Switch 1
S2 111 21
Emergency
G‘ 'I' """"" Stop ¢ K3 Ka
12 22 Switch 2 [ [
83 111 21
¢ IS A Emergency
Stoj
NG 12 22 Switch 3

K4

K5

When not using a start switch
(automatic start)

A | [ss3][s3s4]sse] [13] 2333

When not monitoring the start switch
(welding of start switch cannot be detected)

S2 |13
F-- Start Switch

14

A | [ss3][s3s4]sss] [13] 23] 33

When monitoring the start switch
(detecting the OFF status of start switch)
S2 |13

F-- Start Switch
14

A | [ss3][ss4]sse] [13] 2333

Limit switch or interlock switch for guard
opening/closing

A2 | [s11] [s12] [s21] [s22]
InputA Input B
2 = Sy 8
s 521

R RIS
(RN
(RLLLLKELILELS
RRRRRRRRLRRIRIRA
Seleoototeteletetototetetete!
e teetoteteteletetotototete%e!

BB

2% 20 % 2020 20202222 %8
D

X
XXRXNA
KRR

Safety Guard Open

ESC:  External Start Condition
Protection fuse for the power of
safety relay module

K3, 4: Safety contactor

F1:

K4

K5

K4

K5




HR1S-AF Safety Relay Modules
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Operation Chart <
When Using the Emergency Stop Switch §_

Power ON Start Switch Emergency Stop t‘-::
Operation Switch Operation 74
Emergency Stop Switch
S11-S12(NC1)
Emergency Stop Switch
S21-522NC2) ®When monitoring the start switch (detecting APEM
Start Switch ‘ the OFF status of start switch) gYIV“CLheﬁ &
$33-534(NO) N @When not monitoring the start switch (contact - 1tHoMs
Start Switch welding of start switch cannot be detected) Control Boxes
$33-S39(N0) I Emergency
Stop Switches
Enabling
Output 13-14(NO Contact) | L Switches
. |
Output 23-24(NO Contact) Explosion Proof
Output 33-34(NO Contact) | I Terminal Blocks
Relays & Sockets
) ) Circuit
When not Using the Safety Guard (Automatic Start) Protectors
Switch S1 Switch S2 Safety Guard Power Supplies
Power ON Operated Operated Open
Safety Guard LED Illumination
Safety Guard 1 Controllers
0 Open
Input A (S21-522) Operator
Interfaces
Input B (521-S22) I— Sensors
AUTO-ID
$33-S39 (short-circuit)
Output 13-14 (NO contact) I |—
| Interlock
Output 23-24 (NO contac) I Switches
Non-contact
| Interlock Switches
Output 33-34 (NO contact) I— Safety Laser
Scanners
- Safety Light
t=0tooo Curtains

A\ Residual Risk gn292-1,5.5) Safety Modules

The wiring diagrams in this catalog have been tested under actual
operating conditions. The HR1S safety relay module can be used
in a safety circuit by connecting to the safety equipment compliant
to applicable standards. Consider residual risk in the following
circumstances.

a) When circuits other than described in this catalog are used.

b) When the applicable standards of machine operation are not
observed, or when the machine is not adjusted or maintained

properly (observe the maintenance schedule strictly). FS1A
¢) When the contacts of relays and contactors for connecting with
safety outputs are not forced guide compliant with EN 50205. RF1V
RF2

¢ Do not disassemble the safety relay modules. Do not damage the
seal.

* Negligence to observe the following instructions may cause accidents
that result in death or serious injuries.
 Connect the wires according to the wiring diagrams shown in this catalog.
e Connect the wires according to the applicable standards.

* The contacts of relays and contactors to connect with safety outputs must
be forced guided compliant with EN 50205.

¢ When maintaining or adjusting the machines, observe the maintenance
schedule.

* Turn the power off before installation, removal, wire connection,
maintenance, or inspection of the safety relay module in order to
avoid electric shock or fire. Otherwise death or serious injury may be
caused.

HR1S

e When installing and wiring, provide sufficient distance from inverter
or power line.

o Use 13-14, 23-24, and 33-34 outputs for stop category 0 compliant
with EN 60204-1/EN 418.

* |n order to detect the failure of start switch such as contact welding,
connect start switch to $33-S34. Contact welding cannot be detected
when the start switch is connected to S33-S39, because the output
circuit closes when the start switch closes.

NIDEC E-222
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APEM

Switches &
Pilot Lights

Control Boxes

Emergency
Stop Switches

Enabling
Switches

Safety Products

Explosion Proof

HR1S-AK Safety Relay Modules

Four transistor outputs

« Removable terminal block allows for easy module replacement.
o Can be connected to light curtain.

o Fault diagnosis function with dual safety circuits.

e Internal relay operations can be monitored with LED indicator.

o Finger-safe protection

© 35-mm-wide DIN rail mounting

o EN, IEC compliant.

« TOV NORD approved.

o UL listed, CSA approved.

@ @ GC €

* See website for details on approvals and standards.

Terminal Blocks Specifica‘tions
Relays & Sockets Part No. Voltage Terminal Style Operating Temper.ature -10 t'o 55°C (no free'zing)
T HR1S-AK311144 DU AC. 1510 +10% Integrated Terminal Degree of Protection ::;nsln::é:;?f?‘z::?;s'ng: IP40
y = 0+ o, _ :
Protecors  { HR1S-AK3ST144 50/60 Hz Block . 24V AC (15 1o +10%) 50/60 Hz
Power Supplies |11 S-AK311144P 24VDC,-1510 +10% | Removable Terminal 24V DC (<15 to +10%)
HR1S-AK351144P Block Rated Voltage HR1S-AK351144(P):
LED lilumination 120V AC (15 to +10%) 50/60 Hz
. . 24V DC (-15t0 +10%
Controllers Output Contact Electrical Life 120V AC: 6 VA (maximum !
operator —— 1 Sa= Power Consumption 24V AC: 5 VA maximum
Interfaces AC15:230V | 3 ACT: 230V C1:24¢ 24V DC: 3W maximum
Sensors RN N Overcurrent Protection Electronic
- ' N Control Circuit Voltage 24V
AUTO-ID é NN Applicable Performance Level (PL) | e (EN ISO 13849-1)
=2 A \ Safety Category 4 (EN ISO 13849-1)
3 NEE e Safety Integrity Level (SIL) 3 (EN 62061)
fg AVEEAN ‘\ Response Time 40 ms maximum
Interlock & \\\\\ o S1 — §2:2 sec
Switches Input Synchronization Time S2 — S1:4 sec
Non-contact \\\ Automatic start: unlimited
Interlock Switch hn e 100 o Overvoltage Category i
Safgty I';ﬁsf’ Onerafians Pollution Degree 2
ﬁ Rated Insulation Voltage 300V
Curtains Maximum Input Resistance 2802
5 | Safety Circuit 3NO
S £ | Time-delay Circuit —
5 £ | Auxiliary |Contact | INC
= | Contacts | Transistor | 4NO
Safety AC-15 €300 Ue = 230VAC/le = 0.75A
FS1A Circuit DC-13 24V/1.5A,24VDC/le = 1.5A
k= Time-delay| AC-15 —
RF1V £ o Circuit | DC-13 —
A2 S £ | Auxiliary | AC-15 €300 Ue = 230VAC/ le = 0.75A
E. o | Circuits DC-13 24V/1.5A,24VDC/ le = 1.5A
HR2S S |Transistor Circuit 24V/20 mA
["(;Qg"“m Applicable | 17y/10 mA (initial value)

E-223

Operating Frequency

1200 operations/h maximum

Mechanical Durability

10,000,000 operations minimum

Rated Current

Safety circuit output total: 18A maximum
Each safety circuit output: 6A maximum

HR1S-AK311144:

1 x 2.5mm?, 2 x 0.75 mm? maximum
HR1S-AK311144P:

1 x2.5mm? 2 x 1.5 mm? maximum

el HR1S-AK351144:
1 x 2.5mm?, 2 x 0.75 mm? maximum
HR1S-AK351144P:
1 x2.5mm? 2 x 1.5 mm? maximum
Weight (approx) HR1S-AK311144(P): 300g

HR1S-AK351144(P): 400g

o Use a 4A fuse (Type gL) or a 6A fast blow fuse for power line and output line protection.




Dimensions
HR1S-AK311144/-AK351144 Integrated Terminal

000Ql[000:
(ele]e]e)|(e]eTeTe)

O Input A-S22
O Input B-S32
O Output-K1/K2

99

OO0Q| (0000
OO0 OO0

- 45 114 J

LED Indicator

o A1/A2 Fuse:
Turns on when power voltage is normal.
Turns off when power is interrupted or the electronic fuse blows.

e lnput A-S22:  Turns on when S21-S22 is closed.
e Input B-S32:  Turns on when S31-S32 is closed.

e Qutput K1/K2: Turns on when the safety outputs of 13-14, 23-24,
and 33-34 are closed.

HR1S-AK Safety Relay Modules

HR1S-AK311144P/-AK351144P Removable Terminal

L

A1/A2
o Fuse

IO InputA-S22

IO Input B-S32
IO Output-K1/K2

99

114

Terminal Arrangement
HR1S-AK311144
HR1S-AK351144

All dimensions in mm.

HR1S-AK311144P
HR1S-AK351144P

A2 FZ 1]
$21[522]S33[S34

Y31|Y32| _|v54
14124134142

Qoo

Qo0

Qo0

Qo0

ey M

ey M

w
)
=)
@D
—
<
o
-
(=
(=X
f=
Q
—
w

APEM

Switches &
Pilot Lights

Control Boxes

Emergency
Stop Switches
Enabling
Switches

Safety Products

Explosion Proof

Terminal Blocks

QY| 0022

A2 [B2A] ]
{S21522[S33 [S34

— e = Sem—a——— i — _
2200||loo2@ Relays & Sockets

Circuit
Qo000 Protectors
S11|S12|S31|S32 13|23 33 | 41 %— %q%%% Power Supplies
ﬂﬁﬁm Yedl  [Y74 oo00||looo@

LED lllumination

Controllers

Operator
Interfaces

00D |[ODDD

L

Sensors

AUTO-ID

o The terminal blocks of the HR1S-AK311144P/-AK351144P can be removed
and installed as shown below, allowing for easy installation and replacement

of modules.

NIDEC

Interlock
Switches
Non-contact
Interlock Switches
Safety Laser
Scanners

Safety Light
Curtains

Safety Modules

FS1A
RF1V
RF2

HR2S

HR1S

E-224
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APEM

Switches &
Pilot Lights

Control Boxes

Emergency
Stop Switches
Enabling
Switches

Safety Products

Explosion Proof

Terminal Blocks

HR1S-AK Safety Relay Modules

Wiring Diagram
Note: Be sure to connect terminals to correct power supply.

AC power: A1-A2
DC power: B1-B2

When using an emergency stop switch

L(+)

Emergency
Stop Switch

st o-iLL‘--

(+24V)

Input B

AT [BT [S11] [S12]S

1]

ToPLC

[13]

[23]

[33] [41]

[vea

[V74]

K4 K4 K4

[S32] [S13 [ST4]

DC
AC

LOGIC

A

|
TR

==

=)
|

|

|

K1/K2

Input A

Input B

Fuse OK

K5 K5 K5

[A2] [B2 ]S s

S

I
3] [534] [14]

[24]

[34] T42] v

1] [v32]

[v54

@ [ nputA

St

Relays & Sockets

Circuit
Protectors

Power Supplies
LED lllumination

Controllers

Operator
Interfaces

Sensors

AUTO-ID

Interlock
Switches
Non-contact
Interlock Switches
Safety Laser
Scanners
Safety Light
Curtains

Safety Modules

FS1A
RF1V
RF2

HR2S

HR1S

E-225

2
-\

Start
Switch

K3

Ka

+24)

DC

ToPLC

T
LT
Ill IJ‘;I IJ;I

Note: Use a 4A fuse (Type gL) or a 6A
fast blow fuse for power and output
line protection.

F1:
F2:

When using multiple emergency stop switches

L)

K1 to 4: Safety contactor

F1
(Note)

Emergency
Stop Switch

| s3 o-'T-L‘-

Emergency
Stop Switch

s2 Lt

Emergency
Stop Switch

s1 6Lt

DC Power
(+24V)

Input B

ToPLC

AT [Bi s

1] [S12]s31
l_

[ Is [13]

[23 ]

[33] [4

1]

[vea]

HR1S-AK J

4 +

2] [S13]S14]
T ]

DC
AC -

LOGIC

\

e

\

K1

|

AN
Input A

K1/K2

K4 K4 K4

K5 K5 K5

[A2 [B2 [s21

I
[522]

| I
[533] [534] [14]

[24]

[347] T4

2 ] V.

1] [v32]

)

$1

L
1
|

%]

S3

N(G)

I
Input A

-

K3

52 K4
-

Start I ESC

Switch l—T

+24)

DC

ToPLC

F1:
F2:
K1 to 4: Safety contactor

Although two input channels are used, short-circuit cannot be
detected in the wiring shown below.
Safety category becomes 3.

Emergency

Stop Switch
AT [B1 ] [SIT]  [S12[S32]
A2 | B2 S21 | S22

NIDEC

Protection fuse for the power of safety relay module
Protection fuse fot rhe output of safety relay module

F2 F3 F4
U] ) )
I1|3 [ 1237 T833]
T T
T
[ 214 [T 314 I

Note: Use a 4A fuse (Type gL) or a 6A
fast blow fuse for power and output
line protection.

Protection fuse for the power of safety relay module
Protection fuse fot rhe output of safety relay module

When not using a start switch (automatic start)

[ ]
AT [ B | [SI3]s14]
A2 [ B2 33 [ 534

When monitoring the start switch
(detecting the OFF status of start switch)

AT [ BT | [S13]S14]
A2 [ B2 | [S33[S34]
S2
Start
Switch



HR1S-AK Safety Relay Modules

Below are example of an emergency stop switch.

Two limit switches/without synchronization monitor Two limit switches with synchronization monitor
(Synchronization monitor is effective for automatic

Automatic Start Using a Start Switch start only.)

> L L

Safety Guard Open

w
)
=)
@D
—
<
o
-
(=
(=X
f=
Q
—
w

<--- Safety Guard Open

APEM

L Switches &
St Pilot Lights

; oy L

Control Boxes

AT [ B1 [S11 [S12 [ 31 [S32 [ 513 [S14 |

[S31]s32 [S13 [s14 [, Emergency

F 1 Stop Switches

| | A1 [ B1 [S11]S12[S31[S32[S13[S14] SO e S—
I

Enabling

533 |S34 Switches

s A2 [ B2 [S21[s22 ] [S33]534] Safety Products
Start F--
Switch

A2 [ B2 [S21 [522 |

Explosion Proof

Terminal Blocks
98 0
2 | I L

Output — — Circuit
| 2sec 4 sec Protectors

Relays & Sockets

Power Supplies

When using a safety light curtain
LED lllumination

S1: Start Switch

S2: Qverride input
S3, S4: Muting input
ESC: External Start Condition Operator

K3, K4: Safety contactor Interfaces

L1, L2: Muting lamp

Controllers

Sensors

AUTO-ID

Interlock
Switches
Non-contact
Interlock Switches
Safety Laser
Scanners

Safety Light
Curtains

ov

(Red)

Muting lamp output

(Gray)

Interference prevention +
(Blue)

(Shield)

(Yellow)
Output polarity setting wire

Override input
(Orange)

Synchronization +

(Pale purple)

Interlock setting input
(Gray / Black)

(Yellow green)
Muting input A
Muting input B
Interference prevention -

(Gray / Black)
External device monitor output

Interference prevention —
N.C. (No Connect)
Interference prevention +
N.C. (No Connect)

N.C. (No Connect)
(Yellow green / Black)
Auxiliary output
Synchronization +
(Orange / Black)
Synchronization -
(Orange / Black)
Synchronization -

Control output 2 (0SSD1)
Control output 1 (0SSD2)
(Light blue / White)

(Light blue / Black)

Output polarity setting wire

Emission halt input / Reset input

S2

e
N

L1 Safety Modules

24VDC
HR1S-AK —

24 DC
Al Bi 511512 [S31[S32 s1ss1|4| [13] 1237 T83TTai]

HR1S-AK

FS1A

ACNQC LOGIC

RF1V

A2 B2 S33 [S34] [1a] TJ24] T34 T42] V31T VY32 [vs4]
) K3

“r s, 2o HRZS
|ESC K3 K4 HR1S

ESC: External Start Condition
K3, 4: External device

RF2

o

NIDEC
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APEM
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HR1S-AK Safety Relay Modules

Operation Chart

Safety guard application using two limit switches
(automatic start mode)

Limit Switch A 0
$21-522 (NC)

Limit Switch B
$31-832 (NC)

Input
S13-S14

Safety Relay Output | ] |
13-14/23-24/33-34 (NO)

L
Auxiliary Output 41-42 (NC) 1 I L [_
L

NPN Output (K1+K2) | ] |
¥31-¥32

NPN Output (Fuse OK)

Y31-Y54

NPN Output (Input A) —
Y31-Y64

NPN Output (Input B) —
Y31-Y74

t=0to

Using emergency stop switches
(start switch monitor mode)

Emergency Stop Switch 0
$21-522 (NC1)

Emergency Stop Switch
$31-532 (NC2)

Start Switch $33-S34 (NO)

Safety Relay Output
13-14/23-24/33-34 (NO)

Auxiliary Output 41-42 (NC)

NPN Output (K1+K2)
Y31-Y32

NPN Output (Fuse OK)
Y31-Y54

NPN Output (Input A)
Y31-Y64

NPN Output (Input B)
Y31-Y74

t<2sec

NIDEC

Safety guard application using two limit switches
(automatic start mode, synchronization monitor mode)

Limit Switch A o
$21-522 (NC)

Limit Switch B
$31-532 (NC)

Input
$13-S14

Safety Relay Output |
13-14/23-24/33-34 (NO)

Auxiliary Output 41-42 (NC)

L I[

NPN Output (K1+K2) |
¥31-Y32

NPN Output (Fuse OK)
Y31-Y54

NPN Output (Input A)
Y31-Y64 _J

NPN Output (input B)
Y31-Y74 J

t=2sec t=4sec

Using 0SSD output of safety light curtain (ESPE)

Input $21-522 0

0SSD1 (ESPE)-S32

0SSD2 (ESPE)-S12

Start Switch $33-534 (NO) ——

Safety Relay Output
13-14/23-24/33-34 (NO)

Auxiliary Output 41-42 (NC)

1r

NPN Output (K1+K2)
Y31-Y32

NPN Output (Fuse OK)
Y31-Y54

NPN Output (Input A)
Y31-Y64

NPN Output (input B)
Y31-Y74

t<2sec

& DX & P D
RRSAS DRSS



HR1S-AK Safety Relay Modules
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A\ Residual Risk (enze2-1,5.5) =
The wiring diagrams in this catalog have been tested under actual b) When the applicable standards of machine operation are not §-
operating conditions. The HR1S safety relay module can be used observed, or when the machine is not adjusted or maintained Q
in a safety circuit by connecting to the safety equipment compliant properly (observe the maintenance schedule strictly). °
to applicable standards. Consider residual risk in the following c) When the contacts of relays and contactors for connecting with
circumstances. safety outputs are not forced guide compliant with EN 50205.
a) When circuits other than described in this catalog are used.
APEM
Pilot Lights
¢ Do not disassemble the safety relay modules. Do not damage the e When installing and wiring, provide sufficient distance from inverter ~ Control Boxes
seal. or power line. Emergency
« Negligence to observe the following instructions may cause accidents e Use 13-14, 23-24, and 33-34 outputs for stop category 0 compliant E“";lsﬂ
that result in death or serious injuries. with EN 60204-1/EN 418. Suitehos
« Connect the wires according to the wiring diagrams shown in this catalog. Do not use 41-42, Y31-Y32, Y31-Y54, Y31-Y64, or Y31-Y74 outputs
e Connect the wires according to the applicable standards. for safety-related circuits.

e The contacts of relays and contactors to connect with safety outputs must Explosion Proof
be forced guided compliant with EN 50205. —

¢ When maintaining or adjusting the machines, observe the maintenance
schedule.

Terminal Blocks

Relays & Sockets
* Turn the power off before installation, removal, wire connection, I
maintenance, or inspection of the safety relay module in order to brotectors
avoid electric shock or fire. Otherwise death or serious injury may be T
caused. Power Supplies

LED lllumination

Controllers

Operator
Interfaces

Sensors

AUTO-ID

Interlock
Switches

Non-contact
Interlock Switches

Safety Laser
Scanners

Safety Light
Curtains

Safety Modules

FS1A
RF1V
RF2

HR2S

HR1S
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HR1S-ATE Safety Relay Modules

Compact safety relay modules. Size is reduced by 50% from conventional models.

Plug-in terminal structure enables simple wiring.

*EN ISO 13849-1 performance level e, safety category 4 compliant,
and EN 62061 safety integrity level 3.

e |ntegrated and removable terminal styles available.
¢ Compact design: 45 mm in width.

¢ Time delay outputs: 3NO

e Auxiliary output enables power supply monitoring, inputs (2 channels),

and a time delay output.

o UL Listed, CSA certified, TUV NORD approved.

@ @ G C €

* See website for details on approvals and standards.

Package Quantity: 1

Circuit
Protectors

Power Supplies

LED lllumination

Part No.

Voltage Terminal Style

HR1S-ATE5110
HR1S-ATE5110P

24V AC, -20% +10%
24V DC, -20% +20%

Integrated Terminal Block

Removable Terminal Block

Mechanical Durability 10,000,000 operations

Electrical Durability See below “Output Contact Electrical Life”.

Rated Current Total output: 8A max. 1 output 4A max.

contoers - Specifications
ln?g;;actgsf EN 60204-1: 2006
EN 60947-1: 2007
Sensors EN 60947-5-1:2004
AUTO-ID Applicable Standards E“ g:ggggi gggg
EN 62061: 2005
EN IS0 13849-1: 2008
EN ISO 13849-2: 2008
g‘mg:: Applicable Standards for Use E“ %002(1];8150202%%8
Non-contact | Performance level (PL) e (EN IS0 13849-1)
% Safety Category 4 (EN IS0 13849-1)
Scanners | Safety Integrity Level (SIL) 3 (EN 62061)
Saf%tzrlf;?:st Stop Category 0,1 (EN 60204-1) (Note)
Operating Temperature —10 to +55°C (no freezing)
Relative Humidity 30 to 85% RH (no condensation)
Impulse Withstand Voltage 4 kV (IEC 60947-5-1)
Shock Resistance 150 m/s?, 11m sec, 3 shocks in each 3 axes
Fo | Voraton Resistnce B0t 150 . acolration 50 mis
RETV Degree of Protection Terminal: IP20  Enclosure: IP40
—920)9 0,
ey | Pated Voliage 241 DG 20% s20%
Power Consumption 24V AC: 8 VA max. 24V DC: 4W max.
HR2S Overcurrent Protection Built-in, electronic
Minimal Applicable Load 17V.DC /10 mA (initial value)
Response Time ON—OFF: 20 ms max. (Instantaneous output)
Overvoltage Category 1l
Pollution Degree 2
Rated Insulation Voltage 300V AC
Safety Circuit 2NO
5 £| Time-delay Circuit 3NO
2 3| Auxiliary Contact —
Circuit | Transistor 4
Safety | AC15 €300 (Ue = 230VAC/ le = 0.75A)
§ |Cireuit | DC13 24V DG/ le=1A
8 & Time- | AC15 (300 (Ue = 230V AC / le=0.754)
‘g_@ delay |DC13 Ue =24V DC/le=1A
S | Circut |presetTime [ 0,0.5,1,2,4,6,8,10,15, 20, 25, 30 sec.
Auxiliary Circuit 24V DC/ 20 mA (PNP)

E-229

NIDEC

Single wire: 0.2 to 2.5 mm? max. (24~14 AWG)
 |[HRISATESTIO |y inte wires: 0,14 to 0.75 mm? max.
Wire Size Single wire: 0.2 to 2.5 (24~14 AWG)
L ingle wire: 0.210 2. mm? max. ~
HRIS-ATESTI0P | \1 ltinle wires: 0.2 1o 1.5 mm? max.
Weight (approx.) 280g
Note: Safety output contact Stop category 0

Time-delay output contact Stop category 1
o Use a 4A fuse (Type gG) for power protection.Use a 6A fuse (Type gG) for
safety output protection. Use a 4A fuse (Type gG) for time-delay output and
auxiliary output protection.

Output Contact Electrical Life
(Safety Circuit, Time-delay Circuit, Auxiliary Circuit)
100

DC13: 24V e
I— G |, R I L R N
" N DC1: 24V
A N~
[ Acts AN |
= e OSSN T
S ™ ACH:
X \\\\ \ o \~~
£ 10 N N Lo
e NN <
3 B NN S
(&} N
£ N
s
[}
IS5 \\
1 NN
10¢ 10° 10° 107
Operations




Dimensions
HR1S-ATE5110 Integrated Terminal

e

0000ll0000

000Q|[0000
L | @ v ~4 4 4
(=2 @
O0OQ[[0000
OOOO0000
114 45

LED Indicator

o A1/A2 Fuse: Turns on when power circuit is normal.
e O o Input A S12: Turns on when $11-512 is closed.
ot e [nput B S22: Turns on when S21-S22 is closed.

S12
e ® Stop1: Turns on when the time-delay output
. circuits 57-58, 67-68, and 77-78 are
w1 O
closed.

Wiring Diagram
Below are examples of wiring diagrams.
When using an emergency stop switch

HR1S-ATE5110P Removable Terminal

HR1S-ATE Safety Relay Modules

114

uw
" Ft 28y
(ma. 48) 51 ¢LF-—-
- P SN
A [s21 Js11 1] [st2] 22 | [13]23] [sr[er]77] [ve ]
HR1S-ATE ’— ’—‘ s
K1 K2 | © Lo6ie
7 || o - KN kNN
E|E
E| e
— —
: g
i% LT K2 2 N\ kNN
K3 ] ki | Kk E b g lala
ke = |3 |8
n [ s ] [ri] [ve [va Jva Jvs | [ra [os | Tos Jos [r8] [ves [veo [voo [var |
Lt e s L
S2 }\‘ ‘ Ese Lr \® Calzgoepryo Category 1 \—’
[ | ——
@ @
N

® When monitoring the start switch, starts when switched off (default setting/recommended)

@ When monitoring the start switch, starts when switched on

® Outputs must be fused (see the instruction manual for maximum fuse size)
@ To PLC, etc.

Note: When using off-delay output, safety category becomes 3.

When not monitoring the start switch

(Y3-Y4 short-circuited)

(automatic start when S33-Y2 is short-circuited)
[ HR1s-ATE

[A2] [S33] Y]
T
I

s2 |—\‘] i

e[ o[ Tvq IVE‘

Emergency stop switch - Input 1 channel
When not detecting short-circuit (All failures such as short-circuit of
emergency stop switch wiring not detected)

S1¢>

R T2 Bl
[ HRrs-ate

B e B [ 3] 5] [o7] 7]

§2 = Start switch

ESC = External start conditions
Y1 (S33) — Y2 = Feedback loop

When monitoring the start switch

(Y3-Y5 short-circuited)

w
)
=%
@
—
<<
o
=
=}
o
=
)
{0000 00OQ| o
0000 000J
=1 I N R | N A
— APEM
Switches &
[0000 000 Pilot Lights
looco cocd Control Boxes
4 Emergency
All dimensions in mm, _Stop Switches
Enabling
Switches

S1 = Emergency stop switch with 2 NC contacts (recommended)

[ Hrrs-ate

[A2] [s3g]

[ys] Tv4] Tvs|

]

[v]
T

Emergency stop switch - Input 2 channels

When not detecting short-circuit
(B1-S12 short-circuit not detected)

SISt -

[M] [sef st

[81] [s12] [s22]

[13] Tas] [57] [e7] [77]

[ HR1s-aTE
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HR1S-ATE Safety Relay Modules

w
]
@
< When using multiple emergency stop switches
o
3 St: HS5L-DD44M-G Interlock Switch with Solenoid
p=% Door Cover X i
= Read instructions before configuring circuits. §2,3: XW1E-BV402 Emergency Stop Switch
2_ (':) S4: Start Switch (HW series momentary)
@ L1+ F S5: Unlocking Enabling Switch
= ] S6: Limit Switch, etc.
S5 F-\ ! ESC: External Start Condition
2 K5t08:  Contactor (forced guided)
F1: Fuse 4A (gG)
2 952 A2(+)
APEM L ||§ Operations of Interlock Switch with Solenoid
s 1l (Stop)
Switches & A6 Machine stops — Unlocking enabling switch ON —
Pilot Lights @\_12 @\_ 2 Safety output OFF — Door cover released
(Start)
Control Boxes 1 21 Door cover closed — Safety relay module start switch ON
Emergency — Safety output ON — Machine starts
Vi
Stop Switches / 2 Operations of Emergency stop switch
— - . HS9Z-A51 St
Enabling  actuator  / 1 (Stop)
Switches S5 Press emergency stop switch — Safety output OFF —
HS5L-DD44M-G ) M Machine stops
Safety Products JRALLS Switch with Solenoid / (G @ " @ 12 (Start)
Emergency stop switch reset —
Explosion Proof i
P! |~ S3 - 11 Saft;lty r:llay module start switch ON — Safety output ON
. XW1E-BV402 // _ _@_( — Machine starts
Terminal Blocks Emergency stop switch ) Sk g2 +24V
[
Relays & Sockets A [s21]s11] 1] [st2] [s2] [13]es] T[sr]er]77] [v+ |
Circuit HRIS-ATE Time (5)
Protectors K1 K2 | ©
- LOGIC P
Power Supplies T - sz
£ £
— = | =
 —
LED lllumination . Y
1 N i
| ! K2 K2
Controllers K3 =
K3 | Kt | K2 [k z
Operator K = 2 External Output Circuit
Interfaces n] | ] [ses] [vi] [v2]vs[va]vs] TraJoa] T[o8]es]ra] [ ves] veo] vao] vor] ternal Output Circu
Sensors ESC | l ' |
st by ' 2 A
T
AUTO-ID K5 K6 ] ] ]
C 3 A\
K6 T ] ] ]
K7
K 1 Ao\
K8
K8
I L R
Interlock N ] ] ]
Switches 0
Non-contact
Interlock Switches
Safety Laser
Scanners
Safety Light
Curtains

Safety Modules

FS1A

RF1V

RF2

HR2S

HR1S

E-231 NIDEC




Operation Chart

Power ON

Emergency Stop
Not Operated

Emergency Stop

Start Operated

With Start Switch
Emergency Stop Switch (NC1) ——

Transistor Output Y89 (S12)

®

Emergency Stop Switch (NC2) ——

with Y3-Y5 jumpered

Transistor Output Y90 (S22)

When monitoring the start switch,

HR1S-ATE Safety Relay Modules

@ (default setting/recommended)
Start Switch ™ 0 ®
Start Switch 1 = When ing the start switch,

with Y3-Y4 jumpered

Without Start Swich (- tmax= 75ms= +When using without start switch,
Emergency Stop Switch the input ization time
(NC2 or NC1) should be 75 ms max.
Transistor Output Y89 (S12)
Emergency Stop Switch
(NC1 or NC2)
Transistor Output Y90 (S22) ® ®

Without start switch,

Start Switch

Output

External Start Conditions =t . —

Output 13-14 (NO)

Output 23-24 (NO)

Output 57-58 (NO)

)
)
)
Output 67-68 (NO) Operation

ON
R

Output 77-78 (NO) J

Transistor Output Y88 (A1/A2)

Transistor Output Y91 (Stop1) 4

Tv = 0 to 30 seconds
adjustable

L———————— with Y3-Y4 and $33-Y1 jumpered

OFF

iy —

A\ Residual Risk (en 1soiso12100-1)

The wiring diagrams on page 21 have been tested under actual
operating conditions. The HR1S-ATE safety relay module can be
used in a safety circuit by connecting to safety equipment compliant
to applsicable standards. Consider residual risk in the following
circumstances:

a) When it is necessary to modify the recommended circuit and if added/
modified components are not properly integrated into the control
circuit.

b) When applicable standards of machine operation are not observed, or
when the machine is not adjusted or maintained properly (adhere to
a strict maintenance schedule).

¢) When the contacts of relays and contactors for connected with safety
outputs are not forced guided (compliant with EN 50205).

¢ Only persons with technical expertise may install, startup, modify, or
retrofit the HR1S-ATE safety relay module.

 Turn the power off before installation, removal, wiring, maintenance,
or inspection of the safety relay module. If an error occurs, line
voltage may be present at the control circuit in devices without DC
isolation.

e Observe all electrical safety regulations issued by appropriate techni-
cal authorities or trade association. The safety function can be lost if
the device is not used for its intended purpose.

* Do not open the housing or perform invalid operation, otherwise the
warranty will become voided.

¢ Negligence to observe the following instructions may cause accidents
that may result in death or serious injuries.

e Connect the wires according to wiring diagrams.

¢ Connect the wires according to applicable standards.

¢ The contacts of relays and contactors to connected with safety outputs must
be forced guided (compliant with EN 50205).

o For external fusing, use an appropriate fuse size and connect according to
wiring diagrams.

¢ When maintaining or adjusting machines, observe the maintenance
schedule.

o If the recommended circuit is modified or if components are added/modified,
make sure that they are properly integrated into the control circuit.

© Relays must have mechanically-linked contacts.

o Follow required standards applicable to the operation of the machine. When
maintaining or adjusting machines, observe a proper maintenance schedule.

¢ Do not use the module if it has been subjected to improper or incor-
rect use. In this case, the warranty will be voided.

¢ Do not use the HR1S-ATE under stressful conditions such as irregular
voltage, current, temperature, or humidity.

 Before starting up your equipment for the first time, be sure to check
all safety functions according to regulations and observe the specified
test cycles for safety equipment.

 Perform the following precautionary steps prior to installation, as-
sembly, or disassembly of the system.
1. Disconnect the supply voltage to the equipment / system prior to
starting work.
2. To prevent accidental activation of the module or system, perform
lock-out or tag-out.
3. Make sure that no voltage is applied.
4. Ground N (-) as shown in the wiring diagrams.
5. Protect against adjacent operating components using guards or
barriers.
6. The devices must be installed in a cabinet with a protection class of
at least IP54.
e Contact Protection
Type of protection according to EN/IEC 60529
Housing / Terminals: IP40 / IP20
Finger-safe protection according to EN 50274

 Connect external fuse according to wiring diagrams.

SAPENOTA_E HR June 2022
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Ordering Terms and Conditions

Thank you for using IDEC Products.

By purchasing products listed in our catalogs, datasheets, and the like (hereinafter referred to as “Catalogs”) you agree to be bound by these terms and conditions. Please read

and agree to the terms and conditions before placing your order.

1. Notes on contents of Catalogs

(1) Rated values, performance values, and specification values of IDEC products
listed in this Catalog are values acquired under respective conditions in
independent testing, and do not guarantee values gained in combined
conditions.

Also, durability varies depending on the usage environment and usage
conditions.

(2) Reference data and reference values listed in Catalogs are for reference
purposes only, and do not guarantee that the product will always operate
appropriately in that range.

(3) The specifications / appearance and accessories of IDEC products listed in
Catalogs are subject to change or termination of sales without notice, for
improvement or other reasons.

(4) The content of Catalogs is subject to change without notice.

2. Note on applications

(1) If using IDEC products in combination with other products, confirm the
applicable laws / regulations and standards.

Also, confirm that IDEC products are compatible with your systems, machines,
devices, and the like by using under the actual conditions. IDEC shall bear no
liability whatsoever regarding the compatibility with IDEC products.

(2) The usage examples and application examples listed in Catalogs are for
reference purposes only. Therefore, when introducing a product, confirm the
performance and safety of the instruments, devices, and the like before use.
Furthermore, regarding these examples, IDEC does not grant license to use
IDEC products to you, and IDEC offers no warranties regarding the ownership
of intellectual property rights or non-infringement upon the intellectual
property rights of third parties.

(3) When using IDEC products, be cautious when implementing the following.

i.  Use of IDEC products with sufficient allowance for rating and

performance

ii. Safety design, including redundant design and malfunction prevention
design that prevents other danger and damage even in the event that an
IDEC product fails

ii. Wiring and installation that ensures the IDEC product used in your
system, machine, device, or the like can perform and function according
to its specifications

(4) Continuing to use an IDEC product even after the performance has
deteriorated can result in abnormal heat, smoke, fires, and the like due to
insulation deterioration or the like. Perform periodic maintenance for IDEC
products and the systems, machines, devices, and the like in which they are
used.

(5) IDEC products are developed and manufactured as general-purpose products
for general industrial products. They are not intended for use in the following
applications, and in the event that you use an IDEC product for these
applications, unless otherwise agreed upon between you and IDEC, IDEC shall
provide no guarantees whatsoever regarding IDEC products.

i.  Use in applications that require a high degree of safety, including nuclear
power control equipment, transportation equipment (railroads / airplanes
/ ships / vehicles / vehicle instruments, etc.), equipment for use in outer
space, elevating equipment, medical instruments, safety devices, or
any other equipment, instruments, or the like that could endanger life or
human health

ii. Use in applications that require a high degree of reliability, such as
provision systems for gas / waterworks / electricity, etc., systems that
operate continuously for 24 hours, and settlement systems

ii. Use in applications where the product may be handled or used deviating
from the specifications or conditions / environment listed in the Catalogs,
such as equipment used outdoors or applications in environments
subject to chemical pollution or electromagnetic interference
If you would like to use IDEC products in the above applications, be sure
to consult with an IDEC sales representative.

IDEC CORPORATION

3. Inspections

We ask that you implement inspections for IDEC products you purchase without
delay, as well as thoroughly keep in mind management/maintenance regarding
handling of the product before and during the inspection.

4. Warranty
(1) Warranty period

The warranty period for IDEC products shall be one (1) year after purchase or

delivery to the specified location. However, this shall not apply in cases where

there is a different specification in the Catalogs or there is another agreement

in place between you and IDEC.

(2) Warranty scope

Should a failure occur in an IDEC product during the above warranty period

for reasons attributable to IDEC, then IDEC shall replace or repair that

product, free of charge, at the purchase location / delivery location of the

product, or an IDEC service base. However, failures caused by the following

reasons shall be deemed outside the scope of this warranty.

i.  The product was handled or used deviating from the conditions /

environment listed in the Catalogs

ii. The failure was caused by reasons other than an IDEC product

ii. Modification or repair was performed by a party other than IDEC

iv. The failure was caused by a software program of a party other than

IDEC

v. The product was used outside of its original purpose

vi. Replacement of maintenance parts, installation of accessories, or the like
was not performed properly in accordance with the user’s manual and
Catalogs

vii. The failure could not have been predicted with the scientific and

technical standards at the time when the product was shipped from

IDEC

viii. The failure was due to other causes not attributable to IDEC (including
cases of force majeure such as natural disasters and other disasters)

Furthermore, the warranty described here refers to a warranty on the IDEC

product as a unit, and damages induced by the failure of an IDEC product are

excluded from this warranty.

5. Limitation of liability

The warranty listed in this Agreement is the full and complete warranty for IDEC
products, and IDEC shall bear no liability whatsoever regarding special damages,
indirect damages, incidental damages, or passive damages that occurred due to an
IDEC product.

6. Service scope
The prices of IDEC products do not include the cost of services, such as dispatching
technicians. Therefore, separate fees are required in the following cases.

(1) Instructions for installation / adjustment and accompaniment at test operation
(including creating application software and testing operation, etc.)

(2) Maintenance inspections, adjustments, and repairs
(3) Technical instructions and technical training
(4) Product tests or inspections specified by you
The above content assumes transactions and usage within your region. Please
consult with an IDEC sales representative regarding transactions and usage outside

of your region. Also, IDEC provides no guarantees whatsoever regarding IDEC
products sold outside your region.

CJ www.idec.com

Head Office  6-64, Nishi-Miyahara-2-Chome, Yodogawa-ku, Osaka 532-0004, Japan
USA IDEC Corporation Singapore  IDEC Izumi Asia Pte. Ltd. China IDEC (Shanghai) Corporation Japan  IDEC Corporation
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