HR1S-AC Safety Relay Modules

Transistor output provided.

e Removable terminal block (HR1S-AC5121P) allows for easy
module replacement.

e Fault diagnosis function with dual safety circuits.

e Internal relay operations can be monitored with LED indica-
tor.

« Finger-safe protection

¢ 35-mm-wide DIN rail mounting
¢ EN, IEC compliant.

« TUV NORD approved.

o UL listed, CSA approved.
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¢ Use a 4A fuse (Type gL) for power line protection.

* Use a 4A fuse (Type gl ) or a 6A fast blow fuse for output line protection.

LED Indicator
e A1/A2 Fuse:

Turns on when power circuit is normal.

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

o K1: Turns on when K1 relay operates.
¢ K2: Turns on when K2 relay operates.

Part No. Voltage Terminal Style y
HR1S-AC5121 | 24V AC, Integrated usren (B
~201t0 +10% 50/60 Hz | Termin Block
emovable
- 0, - -
HR1S-AC5121P | 24V DC, +20% Terminal Block Dimensions
‘g . HR1S-AC5121
Specifications =2
Operating Temperature —10 to +55°C (no freezing) 0000
Degree of Protection Terminal: IP20, Housing: IP40 Q000
24V AC (20 to +10%) 50/60 Hz Oan2
Rated Voltage 24V DC (+20%) N 2
. AC: 2.2 VA (24V AC) maximum
Power Consumption DC: 1.2W (24V DC) maximum
Overcurrent Protection Electronic Zzgz
Control Circuit Voltage 24V
Applicable Performance | (EN ISO 13849-1) —— f
Level (PL) 22.5J L 114 J
Safety Category 3 (EN 954-1)
Safety Integrity Level (SIL) | 3 (EN 62061) HR1S-AC5121P Removable Terminal
Response Time 100 ms maximum 2222 < 5
!I[:rellg Synchronization Unlimited
Overvoltage Category Il gé‘.}é@z
K1/K2
Pollution Degree 2 3
Rated Insulation Voltage | 300V
" Safety Circuit 3NO
6 5 | Time-delay Circuit | — 0009 \_\
s S 0000
Z 3 | Auxiliary | Contact | —
Circuit | Transistor | 1NO (transistor) J |_225 114 J
Safety AC-15 C300: Ue =230V AC /le =0.75A All dimensions in mm.
Circuit | DC-13 [ 24V/2A: Ue = 24V DC / le = 2A .
JO Terminal Arrangement
5] Time- AC-15 -
€ ol Sy poos
8 _g Circuit Q00
5 8| Auxiliary AC-15 -
£ | Circuit | pc-13 - 22 Q| QD0
3 o—— [EREREE o
TrlarTS|stor CIFC.uIt 24\V//20mA 2000 ALY
Minimum Applicable | 1710 ma (nitial value) ]
Operating Frequency 1200 operations/h maximum I « The terminal block of the
Mechanical Durability 10,000,000 operations minimum [2X%X%3%) Al114124134 HR1S-AC5121P can be
R [ . ! AT AT 28 o 2 removed and installed as
ated Current Safety circuit output total: 10.5A maximum |[Az T Tvastvaa] )
- Q00 shown below, allowing
H$1Sé%051§1é 0.75mm? ) for easy installation and
- a x 2.5mm?, 2 x 0.75mm? maximum
Wire Size HR1S-AC5121P: Q00 Q replacement of modules.
1 x 2.6mm?, 2 x 1.5mm? maximum . e
Weight (approx.) 160g HR1S-AC5121 HR1S-AC5121P
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HR1S-AC Safety Relay Modules

Wiring Diagram

Safety Category 3 Circuit (using an emergency stop switch with 2NC contacts)

F1 Fuse: 4A gL

t—

L1 (+) @)

S2+

ESC:
S1:
S2:
F1:

K4, 5:

+24V DC

External Start Condition

Emergency Stop Switch

Start Switch

Protection fuse for he power of safery
relay module

Safety contactor

Y43

K4 K4

K5 K5

(
@
(¢
(¢

Safety Category 1 Circuit (using an emergency stop switch with 1NC contact)

K4

K5

Safety category is achieved
by an entire control system.
Take the connected safety
equipment and wiring into

consideration.

) Three safety outputs

) One transistor output

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

L1 (+) ESC: Exernal Start Condition
F1 D @ F2 [ Fg[ F4[ S1: Emergency Stop Switch
Fuses: 4A (gL) S2: Start Switch
® @ Q ®) F1: Protection fuse for the power of
safety relay module
- ] F2 to F4: Protection fuse for the output
S1 @mq‘ S2 Fl of safety relay module
|
ESC :
" [T +24V DG Fuses: 4A (gL) or 6A fast blow type
Al Y1 Y2 13 23 33 Y43
HR1S-AC 1T T T T
+ Locic |} )
A1/A2]]
AE ] | KIK2 A (
T - N R ke
G
A2 14 24 34]  [vaq
NGO (1) Three safety outputs
(2) One transistor output
(3) See the specifications for maximum fuse size
S \
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HR1S-AC Safety Relay Modules

Operation Chart

When Using a Start Switch

Emergency Stop Switch A1
(NC1)

Emergency Stop Switch A2
(NC2)

Feedback Circuit with
Start Switch (Y1-Y2)

Output 13-14 (NO Contact)

Output 23-24 (NO Contact)

Output 33-34 (NO Contact)

Transistor Output
Y43-Y44 (NO Contact)

When not Using the Start Switch

Emergency Stop Switch A1
(NC1)

Emergency Stop Switch A2
(NC2)

Y1-Y2 Jumper

Output 13-14 (NO Contact)

Output 23-24 (NO Contact)

Output 33-34 (NO Contact)

Transistor Output
Y43-Y44 (NO Contact)

Power ON Emergency Stop not Operated Emergency Stop Operated
Start Switch Operated ON '
OFF o
| | I
| | I
| | I
Contact ON OFF
Status __IT T L—
Power ON Emergency Stop not Operated OFF Emergency Stop

Operated

Contact
Status

ON OFF
I 1

i
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HR1S-AC Safety Relay Modules

Semiconductor Manufacturing Equipment Example
When using HR1S-AC (safety relay module) and HS5E (solenoid type interlock switch) + XW1E (emergency stop switch)

XWA1E + HW9Z-KG1
HS1R-AC

Circuit Example (Safety Category 3)

Door Cover
(:) * Read instructions before configuring circuits.
L1+ F1
S‘i T1 S1:  HS5E-D4001 Interlock Switch with Solenoid
2 S2, 3: XW1E-BV402 Emergency Stop Switch
~ S4:  Start Switch (HW series momentary)
42 52 A2(+) 85:  Unlocking Enabling Switch
e I‘g S6:  Limit Switch, etc.
“ 51 ‘ A ESC: External Start Condition
10 K83, 4: Contactor (forced guide)
C(% o Sz F1:  Fuse 4A (gl)
e ke Operations of Interlock Switch with Solenoid
5 11 21 (Stop)
L ) Machine stops K Unlocking enabling switch ON X
Safety output OFF K Door cover released
. /Q S6 / 2 (Start)
:ft%ité\? ! ! ) ) Door cover closed R Safety relay module start switch ON X
! Use as operation monitor Safety output ON B Machine starts
S2
HS5E-D4001 21 " Operations of Emergency stop switch
Interlock Switch with Solenoi (S S s (Stop)
@ 22 @ 12 14 Press emergency stop switch ¥ Safety output OFF K Machine stops
K3 (Reboot)
S3 o1 11 Emergency stop switch reset ® Safety relay module start switch ON
¢ T7 K4 X Safety output ON K Machine starts
Oz G2 Esc 24V DC
L
o
Emargency stop swth - A1 il T2 o] Tog] [3] [v4
W
gency siop HR1S-AC * ‘
- + o K1/K
LOGIC
\ St\\
External Output Circuit
A2 LK1 CoK2]
HR1S-AC ‘ ‘
Safety Relay Module K3 \W \W \W
\ \ \
N@) W W

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