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相談室TEL No.


OMmRON

Model

G3PF-CTB/STB

Solid State Relay with failure detection

INSTRUCTION MANUAL

Thank you for purchasing G3PF Solid State Relay with failure detection.
Please read and understand this manual before using the products.

Keep this manual ready to use whenever needed.

Only qualified person trained in professional electrical technique should
handle G3PF.

OMRON Corporation

2798050-8 B

Safety Precautions

@ Meanings of Signal Words
Indicates a potentially hazardous situation which,if not

AWARN'NG avoided, will result in minor or moderate injury, or may

result in serious injury or death.

Indicates a potentially hazardous situation which, if not

A (o:\0 R ) [0]\\B avoided, may result in minor or moderate injury, or in
property damage.

@ Alert statements in this Manual

/\ WARNING

Serious hazard from electric shock may possibly occur.
Do not touch the terminals and the wires definitely while power is being
supplied. Make sure that the terminal cover installed before using the G3PF.

/\ CAUTION

The G3PF may occasionally rupture in case of a short circuit.

To protect against short-circuit accident, install a protective device, such
as a quick-burning fuse or a circuit breaker or the like, on the power
supply.

Minor hazard by burns may occasionally occur.

Do not touch the G3PF or the heat sink either while the power supply is
ON, or immediately after the power is turned OFF. The G3PF and the heat
sink will be hot.

Minor hazard by electric shock may occasionally occur. :

Do not touch the G3PF’s main circuit terminals immediately after the
power is turned OFF The internal snubber circuit is charged.

Minor hazard by electric shock may occasionally occur. :

Be sure to conduct wiring with the power supply turned OFF, and always
attach the terminal cover after completing wiring.

Precautions for Safe Use |

(1) Installation and Storage Environment
Do not store, install, or operate the G3PF in any of the following locations.
Doing so may result in damage to the G3PF or cause the G3PF to malfunction.
1.Locations subject to corrosive or flammable gases.
2.Locations subject to install of temperature outside the range specified in the specifications.
Ambient installation temperature : -30°C to 70°C
3.Locations subject to operate of temperature outside the range specified in the
specifications.
Ambient operating temperature : -20°C to 60°C
4.Locations subject to relative humidity ranges not within 25%RH to 85%RH.
5.Locations subject to high temperature or high humidity.
6.Locations subject to rapid temperature changes resulting in condensation.
7.Locations subject to water, oil, or chemical sprayed on the G3PF.
8.Locations subject to atmosphere containing dusts, saline or metal powder.
9.Locations subject to rain or water drops.
10.Locations subject to direct sunlight.
11.Locations subject to vibration or shock affecting the G3PF.
(2) Transporting
Do not transport the G3PF under the following conditions.
Doing so may result in damage to the G3PF or cause the G3PF to malfunction.
1.Conditions subject to water, oil sprayed on the G3PF.
2.Conditions subject to high temperature or high humidity.
3.Conditions subject to rapid temperature changes resulting in condensation.
(3) Installation/Mounting
1.Do not use the G3PF with its heat radiation fins being bent due to dropping.
Bent fins may lower the heat radiation performance, leading to trouble.
2.Must need an air convection for G3PF or the heatsink. Less convection air producess a
heating on G3PF abnormal and causes a short-circuit failure and burning.
3.Be sure to prevent the ambient temperature from rising due to the heat radiation of the
G3PF. If the G3PF is mounted inside a panel, install a fan so that the interior of the panel
is fully ventilated.
4.Be sure that the G3PF clicks into place when mounting it to DIN rail.
The G3PF may fall if it is not mounted correctly.
5.Do not carry out the mounting work with hand stained with oil or metal power.
Otherwise, trouble may be caused.
6.Mount the G3PF in the vertical mounting or the horizontal mounting. If the G3PF is
mounted in any other orientation, abnormal heat generation may cause output elements
to short or may cause burning.
7.In case of the direct mounting on the panel for the G3PF, please mount the following
screw torque.
Screw torque : 0.98 to 1.47N*m
(4) Wiring
1.Never stay a screw terminal loosen at operating of this unit. It causes abnormal heating
on the terminal and burning on G3PF.
Screw tightening torque M2 :0.22 to 0.28N-m (-STB type)
M5 : 1.57 to 2.35N'm
Screw tightening torque for detachable connecter 0.25to 0.3N'm
When using a screw-less clamp connection, insert a stripped electric wire into a connector
enough.
Recommended length for stripping electric wire : 9mm
2.Abnormal heat generated by terminals may occasionally result in fire damage. When
tightening terminal screws, be sure that no non-conductive foreign matter is caught in screw.
3.Use a wire an adequate size for current and voltage to be applied.
4.Use crimp terminals of an appropriate size for the wire diameter.These may cause
burning or electric shock leakage.
5.Do not use any wires with damaged sheaths. These may cause electric shock leakage.
6.Confirn if wire for G3PF is not used in pipe or duct for high voltage power supply.
Induction will be generated and cause malfunction or damages.

(5) Using
Do not operate the G3PF in any of the following locations.Doing so may result in damage
to the G3PF or cause the G3PF to malfunction.
1.Supply a high voltage or high current to the input and output terminals.
2.Select a load outside the rated range.
3.Select the power supply outside the rated frequency range.
(6) Failure DetectionUsing
If the G3PF control circuit or alarm output circuit should malfunction, the G3PF will turn
off and the failure detection function will not operate. To protect against this possibility, it
is recommended that a design that includes redundant safety functions be used.
(7) Malfunction due to a noise or a surge
When the output circuit of G3PF take a noise or a surge more than malfunction resistant
limits, the G3PF turns on less than a half cycle to absorb a noise or a surge. Please use the
G3PF after confirmation of this feature notbecoming a problem in your application.
Malfunction resistant noise level is as follows.
Mulfunction resistant noise level (Reference data) : 500V
(Nose width : 100ns and 1us, Noise cycle : 100Hz, Duration : 3min)

Precautions for Correct Use

(1) Solvents
Adhesion of solvent, likely Alcohol, Thinner, Trichloroethane, Gasoline, on the product
should be prohibited. Such solvent cause erasing the marking and being inferior of the
parts.

(2) Oil
Do not allow the G3PF terminal cover to come in contact with oil.
Doing so will cause the cover to crack and become cloudy.

(3) Installation
Do not apply excessive shock or to the G3PF or drop the G3PF. The G3PF may
malfunction or may be damaged.

(4) Mounting Pitch(Panel Mounting)
*In case of the above mounting, (a zero space between each G3PF) please reduce the

load current. For further details, refer to the G3PF specifications.
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(5)Relationship between G3PF and Ducts

Duct Depth Counter measure(1) Counter measure(2)

30mm max.
(The recommended width is 1/3 as

large as the depth of G3PF or |
Duct or air flow obstruction rge a3 the depth o orfess)
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Duct or air flow obstruction

Do not surrounded the G3PF with the Use a short duct in the depth If the height of the ducts can not be
duct in the depth direction, or otherwise direction. lowered, place the G3PF on a metal
the heat radiation of the G3PF will be base so that they are not surrounded
adversely affected. by the ducts.

(6) Ventilation
Be aware of air flow
Duct or air flow @
obslr‘uction

o E— ] -

outlet
\

illex=a)

2 - 3

Airinlet G3PF/
] ]

If the air inlet or air outlet has a filter, clean the filter regularly to prevent it from
clogging and ensure an efficient flow of air.

Do not locate any objects around the air inlet or air outlet, or otherwise the objects
may obstruct the proper ventilation of the control panel.

A heat exchanger, if used, should be located in front of the G3PF units to ensure the
efficiency of the heat exchanger.

(7) For ambient temperature of G3PF
The rated load current value of G3PF is measured at ambient temperature of 40°C. As
G3PF use a semiconductor in the output element, a temperature of control panel inside
ascend as heating by the passage of electric current through load. For this heating restrict,
by attaching a fan to a control panel (ventilation outlet or air inlet) and doing a ventilation,
an ambient temperature of G3PF drop, a reliability improves.
(generally, each 10°C reduction in temperature will double the expected life.)

load current (A) 25A | 35A

the required number of fan
a per-unit of G3PF 0.4 0.54

Ex. : If it is 10 units of G3PF for 35A, 0.54X10=5.40 —_fan are necessary 6 units.
xsize of fan : 92mmXx92mm, the volume of air : 0.7m3/min., an ambient temperature of the
control panel : 30°C
«For heating with a instruments except G3PF, of similar control panel inside separately a
ventilation in necessary.
(8) Fuses
Connect a quick-break fuse in series with the load as a short-circuit protection measure.
Use one of the fuses in the following table or one with equivalent or better characteristics.

R ded Fuses
G3PF rated ) FUSE
load current | APPlicable SSR | ([EC60269-4)
25A G3PF-[1258-L1TB 32A
35A G3PF-01358-01TB 63A

(9) For use in IEC class | equipment
Metal mounting supports must be sufficiently bonded to the PE conductor. If a mounting
rail is used, the rail must be provided with an individual connection to the PE conductor.
This can be achieved by using Protective Conductor Terminal Blocks in accordance with
IEC 60947-7-2 or other means providing equivalent reliability.

(10) EMC Directive Compliance
EMC directives can be complied with under the following conditions.
+A capacitor must be connected to the load power supply.
*The input cable must be less than 3 m.

O —

DC24V

O
O
: INPUT
Osrvmome—t
ALM(OPEN)

O——«

ALM(SHORT)

Recommended Capacitor : 1uF , 250VAC (for G3PF-200IB-CJTB)
0.5uF , 500VAC (for G3PF-5[1[1B-CITB)

3 m max.

(11) EMI
This is a class A product. In residential areas it may cause redio interference, in which
case the user may be required to take adequate measures to reduce interference.

| Mounting and Wiring

(1) Drill for mounting holes as the following dimension.

2-¢4.50rM4
v 90+0.3
ﬁ25t0.3 -
(2) Terminal arrangement and application example 2.M5
Input of temperature
controller or sequencer G3PF

[FHfol—w

_ {—
23'",,'}‘_’5"5 = /@ DC24V(+)
@+ /@ DC24V(-)
oczay
@-- INPUT(+)
#(@)-(8 terminals are same circuit. e /@INPUT(-)
For the voltage output temperature - ®
controller (Example of multipoint [ G3PF - fg‘.ﬂ(ﬁ;
temperature controller) - fft ALM(-)
) (OPEN)
0oz ALM(s)
s (SHORT)
LOADT | | Aoy | [l ®ALM(-)

(SHORT)

ol el .
0]

Setting switch for
heater burnout
detection function

DC24V(+)
DC24V(-)
INPUT(+)
INPUT(-)

LOAD2

.

For the PNP transistor output

temperature controller (Example of
multipoint temperature controller) “F G3PF
DC24V(+)
[omron |
G3PF-
#+5B
e
be2ay

DC24V(-)
INPUT(+)
INPUT(-)

LOAD1

LOAD2

EHHHD
=
2 53 5]
£ g FE L
3 £ S

For the NPN transistor output
temperature controller (Example of

multipoint temperature controller) -
LOAD1 EJ
-~ 25 ——|
Note) Please see the catalog and the product
LOAD2 specification for the dimension of the
product.

Failure Detection Function

(1) Heater Burnout detection Function
1) Detection load current setting range 1 to 25A(25A type),1 to 35A(35A type)

2) Detection current tolerance +5%(ON/OFF control)

However, the tolerance is =20% for settting values that are 20% or less of the
rated load current.

3) Detection time 1.0s max. (ON/OFF control)

4) Alarm output types Lit red LED, NPN open-collector output

NOTE:1. If the load current is lower than the detection load current setting (SW1,2), an alarm
will be output.

NOTE:2. The detection load current setting range is 1 to 25A (1 to 35A for 35A type), but
consider the heater burnout detection current tolerance when setting the current.

For detailed information, see the following table.

NOTE:3. When using cycle control, heater burnout detection is possible with a control cycle of
200ms min. and duty of 50% min. The G32A-EA can be used under these conditions.

NOTE:4. When using cycle control, the detection time increases in inverse proportion to the
output duty.

NOTE:5. When used in combination with optimal cycle control (G3ZA), the heater burnout
detection function can not be used.

NOTE:6. Heater burnout detection will occur at current values equal to or below the set value
for the detection load current.

NOTE:7. Do not set both above switch (tens digit setting) and below switch (ones digit setting)
to zero. Doing so would cause a continuous SSR short failure detection with no
operation input.

NOTE:8. The heater burnout detection function can not be disabled. If it is not needed, set it to
the lowest setting (1A).

(2) Short Failuer Detection Function

1) Detection level
One-half the set value for heater burnout detection (can not set by user)
2) Detection time 1.0s max. (ON/OFF control) (see NOTE:9.)
3) Alarm output types Flashing red LED, NPN open-collector output

NOTE:9. When using cycle control, the detection time increases in inverse proportion to the
output duty.

(3) Detection Current Tolerance

Setting switch Hea’;tuerrr::trnout dete‘c;i\on Setting switch Heituerrr:rnmuut detecxi\on
0 0 Do not set 2 1 20.0 221
0 1 0.8 1.2 2 2 20.9 23.1
0 2 1.6 2.4 2 3 21.9 24.2
0 3 2.4 3.6 2 4 22.8 25.2
0 4 3.2 4.8 2 5 23.8 26.3
0 5 4.0 6.0 2 6 24.7 27.3
0 6 *1 *1 2 7 25.7 28.4
0 7 *2 *2 2 8 26.6 29.4
0 8 7.6 8.4 2 9 27.6 30.5
0 9 8.6 9.5 3 0 28.5 31.5
1 0 9.5 10.5 3 1 29.5 32.6
1 1 10.5 11.6 3 2 30.4 33.6
1 2 11.4 12.6 3 3 31.4 34.7
1 3 12.4 13.7 3 4 32.3 35.7
1 4 13.3 14.7 3 5 33.3 36.8
1 5 14.3 15.8 fg{ode;ails;tglr; ’;1 ggg *2, refer to the

wing rances.
1 s 1 :2 1 Sg Setting switch Hea::t:rrr::(muut detection
1 3 171 18.9 Avove|Below | IVIIN. MAX.
t [ o | 181 | 200 | [28A 8 s 2; s-i
2 0 19.0 21.0 : :
35A 0|6 4.8 7.2
type| 0 | 7 5.6 8.4

Suitability for Use

OMRON shall not be responsible for conformity with any standards,codes,

or regulations that apply to the combination of the products in the customer's
application or use of the product.

Take all necessary steps to determine the suitability of the product for the
systems,machines,and equipment with which it will be used.

Know and observe all prohibitions of use applicable to this product.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING
SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT
THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE
RISKS, AND THAT THE OMRON PRODUCT IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL
EQUIPMENT OR SYSTEM.

See also Product catalog for Warranty and Limitation of Liability.
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