IDEC

SPECIFICATIONS

HR5S SERIES SAFETY RELAY MODULE

TYPE HR5S-C2 [O-T**

1. Applicable standards

2. Operating conditions
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Surrounding air temperature in operation
Storage temperature

Operating humidity

Storage humidity

Altitude

Pollution degree

Operating atmosphere

3. Ratings
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Over voltage category
Rated insulation voltage
Performance level

Category
Mean time to dangerous failure(MTTFb)

Diagnostic coverage(DCavg)
Misson time(Twm)
Stop category

( S:Simple type
B:Basic type

D-T025

D-T100:

D-T200

No. 1SD2382
Date. Dec.17. 2019

Approved by S.Yonejima

Checked by  N.Ohsugi
Writtenby ~ H.Okamura

: OFF-delay 0.25s type
D-T050 :

OFF-delay 0.5s type

OFF-delay 1s type

: OFF-delay 2s type
N D-T400:

OFF-delay 4s type

EN I1SO 13849-1: 2015
EN 1SO 13849-2 : 2012
EN 60947-5-1: 2017

UL508

CSA C22.2 No.14
GB/T 14048.5

-10°C to +55°C (no freezing ,no condensation)(notice 1)
-25°C to +85°C (no freezing ,no condensation)

5% RH to 85%RH (no condensation)

5% RH to 85%RH (no condensation)

0 to 2000m

2

Indoor use only (atmosphere free from corrosive gasses)
(notice 1) UL maximum ambient temperature 40°C

UL approved surrounding air temperature of enclosure.
(For North America)

Jif

250V (contact outputs)

PL=c (HR5S-C2S) (EN ISO 13849-1)

PL=d (HR5S-C2B , HR5S-C2D-T***) (EN ISO 13849-1)

2 (EN ISO 13849-1)

330 years or more (100 years : Applying the limit value from
EN ISO 13849-1)

(MTTFo of the fault outputs is 210 years or more)
Medium (90% or more) (EN 1SO 13849-1)

20 years (EN 1SO 13849-1)
- HR5S-C2S , HR5S-C2B 0
* HR5S-C2D-T***
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1 (Safety output2 with OFF-delay)
0 (Auxiliary outputl without OFF-delay)
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(2) Response time by failure diagnosis function

Powver ratings
Rated operating voltage
Current consumption
Turn ON time (at 20°C)

Input
Input resistance

Safety output/Auxiliary output
Configuration
Initial contact resistance
Rated load(resistive load)
Maximum operational voltage

Minimum applicable load
Electrical life

Mechanical life
Conditional short-circuit current
Fault output

Fault monitor output
Fault detection output

Time
Reaction time

* Detection by EDM
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24V DC (Tolerance -15% to +10%) , Class 2 only (For North America)
100mA maximum at 24V DC (Without load)
0.05s maximum

30 Q2 maximum (Between S11 to S##) (## : 12,13,14,34,35,36)
30 Q2 maximum (Between Y1 of the previous module to S15)
(Excluding HR5S-C2S)

- HR5S-C2S , HR5S-C2B 2NO(Without OFF-delay) : Safety output
* HR5S-C2D-T***  1NO (Without OFF-delay) : Auxiliary output
+1NO (With OFF-delay) : Safety output

200m S maximum each output contact
(6V DC 1A voltage drop method)
250V AC 3A/contact , 30V DC 3A/contact
250V AC, 30v DC
5V DC 1maA (reference value)[Failure rate level P (reference value)]
250V AC 3A resistive load : 100000 operation minimum (1200per hour)
30V DC 3A resistive load : 100000 operation minimum (1200per hour)
250V AC 1A resistive load : 500000 operation minimum (1800per hour)
30V DC 1A resistive load : 500000 operation minimum (1800per hour)
[AC-15]240V AC 2A inductive load : 100000 operation minimum
(operating frequency 1200 per hour cos 6 =0.3)

[DC-13]24V DC 1A inductive load : 100000 operation minimum
(operating frequency 1200 per hour L/R=48ms)
10 million operations minimum
(operating frequency 10800 per hour)
1000A External fuse : SAFH(IEC 60127-2)

Semiconductor output Rated 24V DC 100mA maximum
Semiconductor output Rated 24V DC 100mA maximum
(Excluding HR5S-C2S)

= HR5S-C2S , HR5S-C2B 0.02s maximum
* HR5S-C2D-T***

Output with OFF-delay

D-T025 (0.25s) : 0.255=+0.05s

D-TO050 (0.5s) : 0.50s+0.07s

D-T100 (1s) : 1.00s+=0.10s

D-T200 (2s) : 2.00s=%0.15s

D-T400 (4s) : 4.00s%=0.20s

Output without OFF-delay:0.02s maximum

* HR5S-C2S , HR5S-C2B 0.25s maximum
* HR5S-C2D-T***

D-T025 (0.25s) : 0.5s maximum

D-T050 (0.5s) : 0.8s maximum

IDEC CORPORATION



D-T100 (1s) : 1.3s maximum
D-T200 (2s) : 2.4s maximum
D-T400 (4s) : 4.5s maximum

+ Detection by SW monitor

4. Constructions

(1) Outside view

(2) Mounting

(3) IP (protective structure specification)
(4) Terminal style

(5) Weight Approx. 150g

5. Characteristics

(1) Insulation

See attached sheet
Mounting on DIN rail or direct
Enclosure : IP40, Terminals : P20
Push-in terminal

Circuits and other circuits)

(2) Rated impulse withstand voltage

ISD2382 (3/6)

0.6s maximum (Excluding HR5S-C2S)

Basic insulation (Reinforced insulation : Between contact output

2500V (Between different terminal contact outputs)

(4000V: Between contact output circuits and other circuits)

(3) Dielectric strength (1 minute)

3750V AC (Between enclosure and internal circuit)

2500V AC (Between different terminal contact outputs)

(4) Vibration resistance

loctave/min. , 10cycles for 3 axes

(5) Shock resistance

* Parts Description and Definition of Terminals

(Between contact output circuits and other circuits)
5Hz to 8.4Hz:3.5mmpesk, 8.4~150Hz:10m/s’ peak

150m/s?, pulse width : 11msec , 3 times for 6

- HR5S-C25 - HR55-C2B - HR5S-C2D-T"**
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Parts No. | Parts Name and Functions

PWR LED: Power supply indicator

K1 LED: Indicator of Safety outpul{s) (or Auxiliary output) without OFF-delay

K2 LED: Indicator of Safety output with OFF-delay

Push-in terminal

CAEAETILE B

DIN Rail mounting hook

Product Number Name

Type letter| of of Function

s | B | D | Terminal Terminal

v | v | v |A1 A2 |Powersupply |24V DC for power supply (A1: 24V DC, A2: OV)

viv|v|S1 Input driver 24V DC output for Safety input, Reset inputs, Switch

monitor input, and EDM input

v v |v|S12 Safety input Swiches with a direct opening action mechanism

shall be connected between S11 and S12.
v |v|S13 Switch monitor | NO contacts of interlock swiches (such as non-
input contact safety switches) shall be connected between
S11and S13. In case of no use, 513 shall be opened
v |v|v|S14 EDM input NC contacts of external contactors shall be
connected between S11 and S14.
v | v |515 Fault monitor | Fault monitor output (Y1) of a previous module shall
input be connected. In case of no use, 515 shall be opened

v v | v |S34 Manual reset | A switch shall be connected between S11 and 534,
input Only a rising edge followed by a falling edge triggers

the reset event

v|v|v |S535 Auto reset A switch shall be connected between S11 and S35
input A rising edge triggers the reset event.

v | v | v |S36 Fault reset A switch shall be connected between S11 and S36.
input Only a rising edge followed by a falling edge triggers

the fault reset event. When the fault reset event is
triggered after a failure 's cleared, the fault detection
output (Y2) comes ON from OFF and the fault
monitor output (Y1) comes OFF from ON.

v 13-14 | Safety output 1 | The contact configuration is NO. The contact is a part
Without OFF- | of the force guided relay (K1) contained in HR5S.
delay

v Auxiliary output
1 Without OFF-
delay

v v 23 - 24 | Safety output 2 | The contact configuration is NO. The contact is a part
Without OFF- | of the force guided relay (K1) contained in HR5S.
delay

v |37 -38 | Safety output 2 | The contact configuration is NO. The contact is a part
With OFF-delay| of the force guided relay (K2) contained in HR5S.
viv|v|Yi Fault monitor | The output is kept on high level (Typ. 24VDC) when
cutput the module detects a fault. (Semiconductor output)
v|v|Y2 Fault detection | The output is kept on low level (Typ. 0V) when the
cutput module detects a fault. {Semiconductor output)
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* Wiring Examples
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*1) When the switch monitor input (S13) is not used, it is necessary to exclude a short
circuit between the cable of safety input (S12) and other cables (2.g. to protect the
cables and/or to shield the cables).

*2) lllustration of contacts with magnet present

*3) When the auto reset input (S35) is used, it is necessary to do risk assessment to
prevent an unexpected activation and the manual reset input (S34) must not be used.

*4) The fault detection output (Y2) goes OFF when a fault is detected, i.e. it is possible
for K5 (e.g. a contactor) to stop the hazard source (e.g. a motor).

*5) The fault monitor input (S15) can be connected to the fault monitor output (Y1) of
previous module (HR5S), i.e. it is possible to conbine their fault outputs.

*6) Leakage currents of the fault output may cause the LED lamp to illuninate dimly
even when the output is off. In this case, insert a shunt resistor with the LED lamp.
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* Wiring Diagram(Typical application)

= HR55-C25 : The maximum achievable PL is "¢,

(In the figure below, the manual reset input (S34) is used.)

1SD2382 (5/6)

+ HR55-C2B : The maximum achievable PL is "d".
{In the figure below, the manual reset input (S34) is used.)

Input / Reset input |§'ﬂ ¥ | Ki "
o i wihout %A =
= OFF -delay -
= w Logic
EWR Fault
| output
VJF [al-hal
Lamp
S1: Emergency stop switch §1: Emergency stop switch
s2: Reset switch for start = e e :": s
S3: Rasel swilch for a fault K- Forom uldod relay ointiiied i the Fiédiia
Ki: Force guided relay contained in the module K3 IKd KS: c:‘ & Y
K3, K4 Contactor ¥ A Mm:ulor
M1, M2:  Motor F: External fuse
F: External fuse )
*1) It is necessary to exclude a short circuit between
the cable of safety input (S12) and other cables
{e.g. to protect the cables and/or to shield the
cables), Timing Chart
SINC 2) 3
ey o I DN
T
51 NO contact . . _
(513)
52 ' . .
Tum DN time s k=, Reaction tree
Timing Chart TR BN e |
" B B BN o L BENN TCHENNEE
sz __B | ] | | K3, K4 NO contact = i | I

¥1{eg. Lamg)

B3

- ¥1(e.g. Lamp)

53

»—« Fesponse me (ECM) 815

]
-

(Y1 of the previcus HR5S)

*2) Failure ococurred.
*3) Failure removed.
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*2) Failure occurred.
*3) Failure removed.



+ HRES-C2D-T""" : The maximum achievable PL is “d".
{In the figure below, the auto reset input (S35) is used.)

+

8

Lamp
81: Interiock switch
§3: Reset switch for a fault
K1.K2:  Force guided relay contained in the module "W
K3.KS:  Contactor Operation | contvoller
M: Mator
F: External fuse K3 A
*4) When the auto reset input (S35) is used. it is necessary to do
resk assessment to prevent an unexpected activation.

o exclude a short circuit between the cable of safety input (S12)
and other cables (e.g. to protect the cables and/or to shield the
cables).

"8) “Stop category 1” of IEC 80204-1 is coresponding to “SS51-f of
IEC 61800-5-2.

"5) When the switch monitor input (S13) is not used, it is necessary xs@

Timing Chart
st |
Tum ON tme
K1 NO contact |
[Rescton tme 2 [ ]
K2 NO contact (M
K2NC contact L | -

C B
Y1 (eg Lamp)

[Respoese tme (EOW)
K5 NO contact

*2) Failure occurred.
*3) Failure removed.
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