EB3S Sensor Barrier (Intrinsically Safe Explosion-Proof)

User friendly sensor barriers.

| Explosion protection ‘ Sensor barrier: [Ex ia Ga] IIB |

¢ |EC60079 compliant.
¢ AC free power supply (100-240V AC)

. . & ey -
¢ No grounding required for DC power models. == [y
¢ |DEC's unique spring-up terminal blocks reduce wiring time. — : ““itﬁ.nn-aiau-g.
¢ A wide variety of models ﬂ 5 w-nwa,.,_~r—_-.r-..m--“
16 models are available: Combination of channels (1, 2, 4, 6CH), input = e Sstinem:

power (AC/DC power), and output specifications (relay/transistor).
© Mounting method: 35 mm DIN rail mounting or screw mounting.

¢ Global usage: International/IECEx, US/FM,
Europe/CE and ATEX, UKCA,
China/Ex-CCC, Korea/KCS,
Taiwan/TS, Japan/DEKRA

e OEE

See website for details on approvals and standards.

EB3S sensor barrier Quantity: 1
L ey Number of i
Power voltage Non-intrinsically safe circuit type channals Part No. Weight (g)

1 EB3S-BRO1AN 145

Relav outout 2 EB3S-BR0O2AN 185

youlp 4 EB3S-BRO4AN 260

6 EB3S-BROGAN 355

10010 240VAC 1 EB3S-BTO1AN 145

Transistor output (Sink/source 2 EB3S-BT02AN 180

common) 4 EB3S-BT04AN 250

6 EB3S-BTO6AN 340

1 EB3S-BRO1DN 130

Relay outout 2 EB3S-BR02DN 170

youlp 4 EB3S-BRO4DN 245

6 EB3S-BRO6DN 355

24VDC 1 EB3S-BTO1DN 130

Transistor output 2 EB3S-BT02DN 165

(Sink/source common) 4 EB3S-BT04DN 235

6 EB3S-BTO6DN 325

Accessories When ordering, specify the Ordering No.
Name Part No. Ordering No. Package quantity

35mm wide DIN rail (aluminum) BAA1000 BAA1000PN10 10
End clip BNL6 BNL6PN10 10

Connectable sensors

Intrinsically safe explosion-proof photoelectric sensor series TAKENAKA ELECTRONIC INDUSTRIAL CO., LTD.

(Compare the explosion-proof parameters of the sensor and the barrier to confirm that the connection is possible. Be sure to
confirm the actual operation.)
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EB3S Sensor Barrier (Intrinsically Safe Explosion-Proof)

Explosion protection specifications and ratings

General specifications

Explosion protection performance/certification no.
Certification . . e
organization Explosion protection performance Certification number

AIS Class LI1IIl Division 1,
M Groups A, B,C,D,E, F, G FM22US0085X
AIS Zone0,1 [AEx ia Ga] IIC, IIB, lIA
DEKRA [Ex ia Ga] IIC, lIB: Gas vapor IECEX
(IECEX) [Ex ia Da] IIC, IIB: Dust DEK 21.0070
DEKRA II(1)G [Ex ia Ga] IIC, IIB: Gas vapor DEKRA
(ATEX) II(1)D [Ex ia Da] IIC, IIB: Dust 21ATEX0103
II(1)G [Ex ia Ga] IIC, IIB: Gas vapor CSAE

CSA (UKCA) 1yi61)D [Ex.iia Da] IIC, IIB: Dust 22UKEX1312

cac (Ex-cco) |[EX 1a GallC, IB: Gas vapor 2020012316310984
[Ex ia Da] IIC, IIB: Dust
[Ex ia Ga] IIC, IIB: Gas vapor 22-AV4AB0-0503X

KCs (Korea) |, 2 pa] IIG. I1B: Dust 29-AVABO-0504X

DEKRA [Ex ia Ga] IIB: Gas vapor

(Japan) [Ex ia Da] llB: Dust DEK21.0087

TS Mark [Ex ia Ga] IIC, lIB: Gas vapor

(Taiwan) [Ex ia Da] lIC, IIB: Dust I

o Certificaton bodies, explosion protection performance, and approval/certification numbers

are subject to change due to revisions of standards or updates by certification bodies.

For the latest information, contact IDEC.

o For FM certified models, add “-2” to the end of the part number.

“-2" is not added to the ordering number

Example of part numbers that represent FM certification: EB3C-R01AN-2

Example of ordering part number: EB3C-RO1AN

Explosion protection structure Intrinsically safe explosion-proof AC power DC power
Degree of protection 1IP20 (IEC 60529) Rated power voltage | 100 to 240V AC 24V DC
= 3 |Sensor barrier Indoor safe area (non-hazardous area) Allowable fluctuation 1510 +10% +10%
88 ) ) rate =
= 5 [Sensors installed in
g% : Zone 0, 1,2 50/60Hz
= hazardousjlacations Rated frequency (Fluctuation range: -
Non-intrinsically safe circuit max. [,s0,/ 47 to 63Hz)
voltage &) Inrush current 10A(100V AC) 10A (24V DC
_ Sensor power voltage 7V DC i EHuEr 20A (200V AC) ( )
= [Sensor power current 14mA (at 6.4Vmin.) Between intrinsically safe circuit and non-intrinsically
@. |Sensor signal voltage 7V DC . . safe circuit: 1527V AC
& . 2mA (Open collector of sensor output NPN Dlele_ctrlc ST Between AC power and output terminal: 1500V AC
= | Sensor signal current h (1 minute, 1 mA) ey
P transistor) Between DC power and relay output terminal: 1500V AC
& [Max. output voltage (Uo) 13.2V Between DC power and transistor output terminal: 1000V AC
% Max. output current (lo) 56mA Operating temperaturef -20 to +60°C (no freezing)
S [Max output power (Po) 185mwW Operating humidity [ 45 to 85%RH (no condensation)
(72}
g’ |Max. external capacitance (Co) |5.8F Storage temperature | -20 to +60°C (no freezing)
Max. external inductance (Lo) [0.453mH Atmosphere 800 to 1100hPa
Contact configuration NO contacts Degree of pollution | 2 (IEC 60664)
Rated insulation voltage (Ui)|250V AC, 125V DC ) . 10MQ minimum (500V DC megger, between the same
Rated current (Ith) 3A I SRS poles as the dielectric strength)
Contact Res. load 750VA AC, 72W DC g < | Direct mount | Damage limits: amplitude 0.75mm, 10 to 55Hz
allowable 750VA AC (c0s=0.3 0 0.4) & 2 | DIN rail - .
power Ind. load 72W DC (L/R=7ms) § S | Direct mount Damage limits: amplitude 0.35mm, 10 to 55Hz
= Res. load 250V AC 3A, 24V DC 3A Shock resistance Panel mounting: 500 m/s? (3 times each in 3 axes)
o el ggSVD%C;ﬁ.\A( 53807:0')3 t0 0.4) (damage limits) DIN rail mounting: 300 m/s? (3 times each in 3 axes)
< =/MS A n .
§ g Min. applicable load 0.1V DC, 0.1mA (reference value) :)ort1nldlec;|on i gn; screV\./dtean:’:lnal.l | ———
= |5 |Contact resistance 50mQ max. (initial value) nolafaton mm-wide DIN rail or panel mounting (M4 screw)
= Operating time 12ms max. (rated power voltage) Power consumption | 12.4VA (EB3S-BRO6AN at 200V AC)
g Release time 10ms max. (rated power voltage) T 3.7W (EB35-BROGDN at 24V DC)
= . - 20 million operations minimum
wn
= izt iy (18,000 operations/hour, without load)
=3 ) . 100,000 operations minimum (1800
é’_ BlEE e Tl operations/hour, at rated resistance load)
2. Short-circuit protection None
® Rated power voltage 24V DC
—i | Max. allowable voltage 30V DC
% [Max.current (res. load) 100mA
Z |Leakage current 0.1mA maximum
e Voltage drop 1.5V maximum (ambient temperature: 25°C)
3 |Inrush current 0.5A maximum (1s maximum)
-E* Operating time 1ms maximum (resistive load)
~ |Release time 1ms maximum (resistive load)
Short-circuit protection None
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EB3S Sensor Barrier (Intrinsically Safe Explosion-Proof)

Internal circuit block diagram (example)

{internal circuit] r{lnlema\ circuit} linternal circuit] Internal c\rcuit}.‘
7 Al 7 Hazardous area

P1 {81 (N1 }{P2 }(S2 }(N2

Safe area
(Non-hazardous area

1 1 1 1 1

Green D Yellow P Yellow
«© «w

- I I

J¥ N\

oy 65

[ Power or general circuit ] [ Power or general circuit ]

{Example: AC power relay output type) {Example: DC power transistor output type)

*Power LED lights on in green at normal status. If the power LED lights on in red, replace the product.

Dimensions All dimensions in mm.
EB3S-B+01CIN EB3S-B+02CIN EB3S-B+04CIN EB3S-B+06LIN
65.0 o 1105 o 1715 o 775 . 044
) 1 1
(DPODPDPY POPPPPPDP LT <
M3 = = - "
6 hole '

© Y | | _l:l l:l_
i :P il = — 1{',_ == T il il
| |10 | |0

| 2-M4 tapped or | !
i 2-¢4.5 mounting holes i £y |

B e T

2-M4 tapped or 2-M4 tapped or 2-M4 tapped or
2-94.5 ting holes 2-p4.5 mounting holes 2-p4.5 mounting holes

Applicable crimping terminal

¢3.2min.
%
ST
< A
3max. 5.4min.

Wire end stripping

Solid wire

6108

Stranded wire (ferrule)
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EB3S Sensor Barrier (Intrinsically Safe Explosion-Proof)

External wiring examples

Relay output
(Example: EB3S-BRO4AN)

Transistor sink output

(Example: EB3S-BT04DN)

Transistor source output
(Example: EB3S-BT04DN)

Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor

1090000000 10000000V 10900000000

e S L £ K 1 K] o . {1 K]

00 s@s @@[) @]z)@lg ss@[)s 55@195 ss 0O s@s (/«19@[) @f)@ ss
==Load power J _“_Load power
24V DC 24VDC

24V DC
Sensor wiring

Diffuse reflective sensor

When using through-beam sensor
Projector

Receiver

When a polarized reflector sensor is used

Note: See instructions for wiring.
For wiring photoelectric sensord
follow according to the specifications of the sensor.

E J

o
| el
Hazardous area Hazardous area
Non-hazardous area Non-| area
{(PS N (safe area) POISDIN (safe area)
EB3S EB3S
O EED GONO),

1. Installation and mounting

(1) The product can be mounted in any direction.

(2) Install the product in a safe area (non-hazardous area) in
accordance with intrinsically safety ratings and parameters and
install in an enclosure to prevent shock.

(3) When installing or wiring the product, prevent electromagnetic and
electrostatic inductions in the intrinsically safe circuit and contact
with other circuits.

(e.g.) Maintain at least 50 mm clearance between the intrinsically
safe circuit and non-intrinsically safety circuit. If less than 50
mm, provide a metallic separating board with a gap of 1.5mm
maximum between the intrinsically safe circuit and non-
intrinsically safety circuit.
However, if there are power circuits or high-voltage circuits
nearby, see references such as installation documents to
ensure that the space between the intrinsically safe and non-
intrinsically safe circuit is sufficient.

(4) To prevent contact between intrinsically safe circuits and non-
intrinsically safe circuits inside the enclosure, install the products
with the intrinsically safe circuit and non-intrinsically safe terminals
arranged in the same direction.

L]

EB3S

Intrinsically safe circuit

Non-intrinsically
safe circuit

uulu“ lllllllllntrinsicglly safe circuit

(5) Maintain at least 3mm clearance between the terminal of the
intrinsically safe circuit or the relay terminal block of the intrinsically
safe circuit and the grounded metal part of a metal enclosure.

(6) When installing, mount on a 35-mm-wide DIN rail or directly on
a panel using screws. Make sure to install securely to withstand
vibration. When installing on the DIN rail, push the hooks all the way
in and secure them securely using the end clip.

(7) Excessive extraneous noise may cause malfunction and damage to
the product. If the voltage limiting circuit (thyristor) inside the barrier
activates due to noise, all LEDs turn off, and the output will turn off.
When the voltage limit circuit activates, be sure to remove the noise
source because it does not automatically reset after shutting off the

power of the barrier. When the noise is removed, the barrier will
return to normal operation before powering up again.

(8) The power LED on the barrier lights on in green at normal status. If
the power LED is lights on in red, replace the product.

2. Terminal wiring

(1) Use a 5.5mm or smaller screw driver. The recommended tightening
torque for screws (including unused wiring terminal screws) is 0.6 to
1.0 N-m.

(2) Make sure that IP20 is achieved when wiring. Use insulation tubes

on bare crimping terminals.

(3) To prevent disengaged wires from contacting with other intrinsically
safe circuits, bind together the wires of one intrinsically safe circuit.

(4) When the adjacent terminal is connected to another intrinsically
safe circuit, provide an insulation distance of at least 6 mm.

3. Sensors in hazardous areas
(1)Sensors that can be connected to the sensor barrier must pass the
certification for the sensor itself. Make sure that the sensors satisfy
the following conditions.
e |ntrinsic safety ratings and parameters (Safety rating)
Intrinsically safe circuit allowable voltage: Ui

Intrinsically safe circuit allowable current: li
Intrinsically safe circuit allowable power: Pi

13.2V minimum
56mA minimum
185mW minimum

¢ Performance categories and groups
Performance Category: ia, ib Group: IIA, IIB

e Sensor maximum internal inductance (Li),
Sensor maximum internal capacitance (Ci)
Barrier maximum external inductance (Lo)
Barrier maximum external capacitance (Co)
Inductance (Lc) of the intrinsically safe circuit external wiring, and
relationship between the capacitance (Cc) of the intrinsically safe
circuit external wiring
Li<Lo-Lc
Ci<Co-Cc
(2) Use a 3-wire sensor with an NPN transistor open collector output.
(3) Sensors connected to the sensor barrier must have an insulation
rating of at least 500V to hazardous location ground for both the
charging part and the wiring.

4
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EB3S Sensor Barrier (Intrinsically Safe Explosion-Proof)

4. Output specifications

(1)When wiring to the non-intrinsically safe circuit side, connect to
terminals A and C. The output circuit is not equipped with short-
circuit protection. If required, provide a protection in the external
circuit.

(2)Some types of loads generate reverse emf or cause a large inrush
current, resulting in a shorter operation life of output relay contacts.
The operation life of contacts can be extended by preventing the
reverse emf using a diode, RC, or varistor, or by suppressing the
inrush current using a resistor or RL. Contacts are made of gold-clad
silver. When using at a small current and a low voltage(reference
value: 0.1 mA, 0.1V), test the contact on the actual circuit before
use.

(3)Transistor output
When connecting a small load, the load may not turn off because of
a leakage current, even though the transistor output is turned off. If
this is the case, connect a resistor in parallel with the load to bypass
the leakage current.

When an excessively high voltage or a reverse voltage is applied to
the output terminals, the clamping circuit or output transistor may be
damaged.

When driving an inductive load, be sure to connect a diode across
the load to absorb reverse emf.

Example of an overvoltage absorption circuit

(An) Load 1
-

*: Surge absorber

(Cn)

5. Wiring for intrinsic safety

(1) The voltage applied on the general circuit connected to the non-
intrinsically safe circuit terminals of the product must be 250V
AC, 50/60Hz, or 250V DC at the maximum under any conditions,
including the voltage of the input power and the internal circuit.

(2) When wiring, take into consideration the prevention of
electromagnetic and electrostatic charges on intrinsically safe
circuits. Also, prevent intrinsically safe circuits from contacting with
other circuits. The intrinsically safe circuits must be separated from
non-intrinsically safe circuits.

(3) Enclose intrinsically safe circuits in a metallic tube or duct, or
separate the intrinsically safe circuits referring to the table below.
Reference: Cables with a magnetic shield, such as a metallic sheath, prevent

electromagnetic induction and electrostatic induction, however, a

non-magnetic shield cannot prevent electromagnetic induction.
Finely twisted pair cables prevent electromagnetic induction.
Twisted pair cables with shields prevent electrostatic induction.

(4) When identifying intrinsically safe circuits by color, use light blue
terminal blocks and cables.
Minimum parallel distance between the intrinsically safe circuit
and other circuits (mm)

Voltage and. cur'rent of Over 100A 1QOA 59A 1pA
other circuits maximum | maximum | maximum
Over 440V 2000 2000 2000 2000
440V maximum 2000 600 600 600
220V maximum 2000 600 600 500
110V maximum 2000 600 500 300
60V maximum 2000 500 300 150

(5) Make sure that the power of the relay barrier and contact part are
turned off before inspection or replacement.
(6) Connect one set of sensors per barrier channel.
(7) When wiring the intrinsically safe circuit, determine the distance to
satisfy the wiring parameters shown below.
(@) Wiring inductance: Lc<0.453mH-Li
(b) Wiring capacitance: Cc<5.8uF-Ci
(c) Allowable wiring distance is the smallest value of those
calculated from the capacitance, inductance, and resistance
below.
®Lc/L @Cc/C ®(6.4V-Vmin.)/(16mAx2R)
L [mH/km]:Inductance of cable per km
C [nF/km]:Capacitance of cable per km
R [Q/km]: Resistance of cable per km
Example: Vmin.=6.0V, Li=10pH, Ci=4.5pF, R=40Q/km,
When L=1mH/km and C=0.2pF/km,
the possible sensor wiring distances from equations ©, @,
and ®
Lc/L=443m
Cc/C=6.5km
(6.4V-6.0V)/(16mAx2x40)=312m
Therefore, the wiring distance is less than 312m.
(8) Compatible wire size
0.5 to 2.1mm? (AWG20 to 14)

Be sure to read the instruction manual carefully before performing installation, wiring, or maintenance work.

URL : https://product.idec.com/?product=EB3S-N

For details on mounting, wiring, and maintenance, see the instruction manual from the below URL.

BGLENO1A EB3S January 2024
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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
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