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1.1. General Arrangement Drawings 
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2. Quality Assurance 



2.1. Inspection & Test Plan 







2.2. Manufacturer Quality Documentation 
2.2.1. Inspection & Test Plan 

2.2.2. Switchboard Final Test Report 

2.2.3. General LV Insulation Test Report 

2.2.4. Certificate of Compliance 













2.3. Acceptance Testing 
2.3.1. Factory Acceptance Test Point to Point Drawings 





























































































































































2.3.2. Factory Acceptance Test Function Test Drawings 





























































































































































2.3.3. Site Acceptance Test Point to Point Drawings 











































































2.3.4. Factory Acceptance Test Report & Signoff 











2.4. Electrical Testing & Safety Certification 





3. Operation & Maintenance 
Manuals 
3.1. Equipment Datasheets 
3.1.1. Moore Industries ECT Signal Isolator 



Signal Isolator, Converter, 
Repeater, Booster and Splitter

ECT-DIN

© 2011 Moore Industries-International, Inc.

July 2011

Featuring metal DIN-style housings, the ECT snaps
securely onto standard G-type and Top Hat rails.

Features
• Current and voltage inputs.  Available models 

handle Current and Voltage Signals.

• 2-wire (loop) and 4-wire (line/mains) powered.  
Versatile choices allow you to match the ECT to the 
type of AC or DC power available at each location.  

• Superior signal isolation (up to 1500Vrms).  
Industrial-strength protection stops ground loops, 
motor noise, and other electrical interferences from 
affecting process signals.

• RFI/EMI protection.  The ECT provides an effective 
barrier against the unpredictable, harmful effects of 
radio frequency and electromagnetic interference.  
When ordered with the -RF option, the ECT 
delivers enhanced protection for especially noisy 
environments.

Page 1

To choose the right ECT for your application, fi rst
determine the power supply characteristics:

Underwriter’s Laboratories:  General Location*

CE: Conformant to EMC Directive 2004/108/EC 
EN 61326; Low Voltage Directive 2006/95/EC 
EN 61010

*Certifi cation not applicable to ECT-DIN models equipped with the RF option.

Certifi cations

Listed
C US

Description
ECT DIN-style signal isolators, converters, repeaters, 
boosters and splitters feature solid metal housings 
that stand up to the continuous, daily rigors of process 
control and factory automation applications.
 Rugged and reliable, the ECT is available in 2-wire 
(loop) and 4-wire (line/mains) powered models.  The 
complete family delivers economical solutions for an 
expansive range of signal interface applications.

• Isolate Signals to stop erratic measurements 
caused by ground loops.

• Convert Signals so fi eld instruments can interface 
directly with an indicator, recorder, DCS, PLC or 
PC-based SCADA system.

• Split One Signal to allow one primary measure-
ment to be sent to two separate systems.

• Get two isolators in one.  The ECT is available in 
dual channel I/O models that provide application 
fl exibility while reducing space requirements and 
costs.

• Protect Equipment and Signals (Area Isolation) 
by eliminating common electrical paths.

• Amplify (Boost) Signals so that more instruments 
can be added to an overburdened loop.

• Solve “Bucking” Power Supplies by stopping a 
confl ict caused by a 4-wire transmitter and a DCS 
both trying to power the same process loop.

• Step Down Dangerous, high voltage signals to 
safer levels to protect plant personnel.

• Solve DCS Start-Up Problems caused by 
non-isolated transmitters by installing an ECT in 
each troublesome loop.

Power Supply Type Page

2-Wire, Output-Loop Powered 2-3
(12-42Vdc)

2-Wire, Input-Loop Powered 4-5
(5.5Vlp)

4-Wire, Line/Mains Powered 6-7

(117Vac, 230Vac, 24Vdc)

206-710-09G



Signal Isolator, Converter, 
Repeater, Booster and Splitter

ECT-DIN

Page 2

2-Wire, Output-Loop 
Powered Models
This ECT model derives operating power from its 
output side where loop power is typically made 
available by the receiving device, such as a DCS. 

Stop Ground Loop Noise
Differences in potential between a grounded 
transmitter and a grounded receiving device may 
result in unpredictable ground loop problems, which 
can lead to signal drift.  Use the ECT to break the 
galvanic path between the fi eld instrument and 
receiving device (Figure 1).

Convert Signals
The ECT takes one process signal type (such as 
1-5V) and converts it to a standard, isolated 4-20mA, 
allowing devices with incompatible signal types to 
interface with one another (Figure 1).

Divert and Protect (Area Isolation) Signals
Using the ECT, you can send the output from one 
transmitter to a second location; protect expensive 
monitoring/control equipment by eliminating common 
electrical paths; or create a buffer between devices 
to allow interruption of one leg of a loop without 
impacting the other (Figure 2).

Amplify (Boost) Signals
If you need to add an instrument to an overloaded 
loop, use the ECT.  It features a high drive 
capability of 600 ohms (with a 24V power supply) and 
a low input impedance of just 50 ohms (Figure 3).

Solve “Bucking” Power Supplies
When two devices (such as a 4-wire transmitter and 
a DCS) are trying to source power to the same loop, 
the result is a non-functioning loop.  When neither of 
the devices can be eliminated, the solution is a 2-wire  
ECT.  It can operate with powered inputs from both 
sides, thus restoring normal operations to the loop 
(Figure 4).

Figure 1.  Input/output loop isolation and signal conversion.

ISOLATED
2-WIRE

XMITTER

PLC

opto
isolation

DCS

Isolated
4-20mA Loop

ECT

Isolated
4-20mA Loop

+

–

+

+

+ PS +

– PS –

–

–

Figure 2.  Divert a process signal, or protect expensive equipment by 
eliminating a common electrical path.

4-WIRE 
XMITTER

PID
(250 ohms)

opto 
isolation

DCS

INTEGRATOR
(250 ohms)

(into 600 ohms
maximum)

4-20mA

ECT

4-20mA
into 600 ohms

–
–

–

–

+
+

+

+

+ PS +

– PS –

Figure 3.  Boost process signals to allow another instrument to be 
added to an otherwise overloaded loop.

4-WIRE
XMITTER

DCS

opto
isolation

ECT
24V 24V

– – – PS –

+ + + PS +

Figure 4.  Restore a loop experiencing “bucking” power supplies to 
normal operation.

NON-ISOLATED 
TRANSMITTER
RECEIVER

NON-ISOLATED
4-WIRE

TRANSMITTER
RECEIVERRECEIVER

+ +

– –

+24V+

– +IN

1-5V

OUTPUT LOOP
POWERED

Isolated
4-20mA

opto 
isolation

ECT



Signal Isolator, Converter, 
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Specifi cations

Figure 5.  To protect plant personnel, step down potentially 
dangerous high level AC current signals to lower level signals.

Accuracy:  ±0.1% of 
span (±0.2% for 0-150 AC 
inputs)
Stability:  ±0.2% of 
reading per year
Isolation:  WITHOUT 
-RF OPTION:  1500Vrms   
between input and output; 
WITH -RF OPTION: 
500Vrms between input 
and output 
Output Response Time: 
DC Inputs, 100msec to 
99% of output maximum; 
AC Inputs, 400msec to 
99% of output 
Ripple: 10mV peak-to-
peak maximum measured 
across a 250 ohm resistor
Over-Voltage 
Protection:  48V, 
maximum on output; 48V 
reverse polarity protection 
on output

Maximum Input 
Overrange:  Current Inputs 
250% of full scale; DC 
Voltage Inputs, 150% of full 
scale
Burden:  1V maximum  
with 4-20mA input; 0.01V 
maximum with 0-5A input
Load Capability:  

Output Current 
Limiting:  25mA typical; 
30mA maximum

Operating Range:  
-40°C to +85°C
(-40°F to +185°F)
Storage Range:  
-40°C to +85°C
(-40°F to +185°F)

Ordering Information
     Unit                              Input                     Output         Power                               Options                                        Housing 

ECT
2-wire 
(Output-Loop 
Powered) 
Isolator/Converter

4-20MA into 50 ohms
1-5V into 1 Mohm
0-10V into 1 Mohm
0-150AC into 
100 kohms
0-5AAC into 
0.002 ohms

4-20MA 
into 600 
ohms with 
24Vdc 
power 
supply

12-42DC -RF Enhanced RFI/EMI fi ltering 
provides 30V/m @ 20-1000MHz 
protection with less than ±0.1% of 
span error

-EM Externally-mounted input 
transformer for current input (available 
with 0-5Aac input type only)

DIN Aluminum 
DIN-style housing 
mounts on 32mm 
G-type (EN50035) 
and 35mm Top Hat 
(EN50022) rails

FLB2 Externally-
mounted fl ange 
provides a secure 
mount and ensures 
resistance to vibration

Performance Performance
(continued)

When ordering, specify: Unit / Input / Output / Power / Options [Housing]
Model number example: ECT / 4-20MA / 4-20MA / 12-42DC / -RF [DIN]

Ambient
Conditions

Ambient
Conditions

(Continued)

Weight

Adjustments

Step Down Unsafe High Level Signals 
To protect plant personnel, the ECT comes with 
an optional external input transformer (-EM option) 
to step down high level AC current inputs to a low 
level signal.  This permits safer servicing without 
opening the secondary of a current transformer 
(Figure 5).

RECEIVER+

opto 
isolation

POWER
SUPPLY

–PS

–

–+

+PS

ISOLATED
4-20mA

ECT
Externally Mounted
Current Transformer

(-EM option)

0-5AAC

CT/PT

0-5mA

CT/PT

Ambient Temperature
Effect: ±0.007% of 
span/°C typical;
±0.015% of span/°C 
maximum
Relative Humidity:
0-95% non-condensing
RFI/EMI Protection:  Less 
than ±0.1% of span error 
when tested at 
10V/m@ 20-1000MHz 
WITH -RF OPTION: Less 
than ±0.1% of span error 
when tested at 30V/m@ 
20-1000MHz 
Common Mode 
Rejection:
Exceeds 95dB@60Hz 
with a limit of 1500Vrms

Type:  Front panel pots
Span:  ±10%
Zero:  ±5%
(non-interactive when 
span is set fi rst)

145g (5 oz)

Vs - 12Vdc
0.02A

= ohms
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2-Wire, Input-Loop 
Powered Models
The 2-wire, input-loop powered ECT derives its 
operating power from the input side of the process 
loop (Figure 6).  This model provides loop isola-
tion when line power or output-loop power is not 
available.  Its simple hook-up method provides a 
cost-effective interface between fi eld signals and a 
computer, DCS or other multiple-input system.

IMPORTANT NOTE:  When choosing this type of 
isolator, notice the total load imposed on the input 
loop.  Because it derives all operating power from 
the input loop, that loop must be able to handle the 
isolator’s input impedance and output load 
(maximum output load is 250 ohms).

Single and Multiple Unit 
Instrument Enclosures
Designed to meet NEMA 4X and IP66 ratings, the 
R-BOX is the perfect solution for protecting the ECT 
in fi eld and control room applications.  Rugged and 
versatile, it delivers a high impact structure and 
resistance to ultraviolet rays and chemicals.
 The R-BOX mounts on a pipe, panel or surface, 
and comes in a variety of widths to economically 
accommodate just one, or up to 10, ECTs.  It 
features a pre-installed mounting rail; customizable 
conduit entry options; a clear cover; and a secure 
locking mechanism.
 For more information, see the R-BOX Field-
Mount Enclosure for DIN Instruments data sheet.

Figure 6.  The input-loop powered ECT provides loop isolation when 
line power or output-loop power is not available.

Page 4

Figure 7.  Available in a variety of widths, our R-BOX fi eld-mount 
instrument enclosure is designed to protect DIN-rail instruments in 
even the most rugged environments.

NON-
ISOLATED 

4-WIRE 
XMITTER

RECEIVER

NON-
ISOLATED

mA

ISOLATED
mA

+

–

+IN

–IN

+OUT

–OUT

+

–

ECT

ECT SIGNAL
ISOLATOR
CONVERTER

CT/PT  CT/PT

SPAN

ZERO

+PS    –PS

ECT SIGNAL
ISOLATOR
CONVERTER

CT/PT  CT/PT

SPAN

ZERO

+PS    –PS

ECT SIGNAL
ISOLATOR
CONVERTER

SPAN

SPAN

ZERO

ZERO

+IN -IN

A

B

A B
AC+OUT-OUT+OUT-OUT ACC GND

ECT SIGNAL
ISOLATOR
CONVERTER

CT/PT  CT/PT

SPAN

ZERO

+PS    –PS

+TX
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Specifi cations
Accuracy:  ±0.075% 
of span
Stability:  
±0.2% of reading per year
Isolation:  500Vrms be-
tween input and output
Output Response: 
20msec maximum to 99% 
of output
Ripple:  10mV peak-to-
peak maximum measured 
across a 250 ohm resistor
Over-Voltage Protection:  
48V, maximum on output;  
48V, reverse polarity 
protection on output
Maximum Input 
Overrange:  200% of 
full scale
Burden:  5.5V when out-

puts are shorted for 
4-20mA inputs, 10.5V with 
250 ohm load (Output 
load voltage is refl ected 
on input.  Output should 
be trimmed for anticipated 
output load)
Output Current 
Limiting:  30mA with 
250 ohm output load

Operating Range:  
-29°C to +82°C
-20°F to +180°F
Storage Range:  
-40°C to +85°C
(-40°F to +185°F)

Ambient Temperature 
Effect:  
±0.018% of span/°C; 
±0.005% of span/°C 
gain change
Relative Humidity:  
0-95% non-condensing
RFI/EMI Protection: 
Less than ±0.1% of span 
error when tested at 
10V/m @ 20-1000MHz
WITH -RF OPTION: Less 
than ±0.1% of span error
when tested at
30V/m@20-1000MHz
Common Mode 
Rejection:  Exceeds 
95dB @ 60Hz with a limit 
of 1500Vrms

Type:  Front panel pots
Trim:  ±1%

145g (5 oz)

Ordering Information
Unit             Input             Output                               Power                                       Options                                   Housing    

ECT
2-wire 
(Input-Loop 
Powered) 
Isolator/
Converter

4-20MA 
into 
275 ohms

4-20MA into
0-250 ohms

Current Loop Excitation at 4mA:
5.5VLP 5.5 volts loop powered 
with 4-20mA (plus voltage 
across output load)

-RF Enhanced RFI/EMI 
fi ltering provides 30V/m 
@ 20-1000MHz protection 
with less than ±0.1% of
span error

DIN Aluminum 
DIN-style housing mounts 
on 32mm G-type (EN50035) 
and 35mm Top Hat 
(EN50022) rails

FLB2 Externally-mounted 
fl ange provides a secure 
mount and ensures 
resistance to vibration

Performance Performance
(continued)

Ambient
Conditions

Ambient
Conditions

(Continued)

When ordering, specify: Unit / Input / Output / Power / Options [Housing]
Model number example: ECT / 4-20MA / 4-20MA / 5.5VLP / -RF [DIN]

PC-Programmable Universal Interface
Our model SIY signal isolator, converter, and 
repeater is the ideal plant standard.  This 
2-wire (loop-powered), microprocessor-based 
instrument programs in less than a minute to handle 
a wide range of current and voltage inputs.  It even 
allows creation of custom input linearization curves.  
For detailed information, see the SIY data sheet.

Unusual Input and Outputs
We have instruments that handle a wide array of 
non-standard inputs and outputs.

Custom Signal Isolators
We have engineers on hand to modify our 
instrument to meet your unique needs.

RTD, T/C, mV, Potentiometer, I/P, P/I, 
Strain Gage, and Frequency Signals
We are the Interface Solution Experts.  When you 
need to interface fi eld processes with computer-
based systems, readout equipment, and other 
instrumentation... our technology, services, and 
experience help you do it effi ciently, safely, and 
cost-effectively. 

Need Enhanced Features?

Adjustments

Weight
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4-Wire, Line/Mains 
Powered Models
These ECT models are powered by standard 117Vac, 
230Vac, and 24Vdc power supplies (Figure 8).  They 
are designed for applications where line/mains power 
is readily available, such as the back of a panel or in a 
control room.

Step Down Unsafe, High Level Signals 
To protect plant personnel, the 4-wire ECT comes with 
an optional external input transformer (-EM option) to 
step down high level AC current inputs to a low level 
signal.  This permits safer servicing without opening the 
secondary of a current transformer (Figure 9).

Power a 2-Wire Transmitter
With the -TX option, our 4-wire ECTs provide 24V power 
to a 2-wire, output-loop powered instrument.  This 
eliminates the need for an additional power supply 
(Figure 10).  IMPORTANT:  Our 2X4-20MA dual input 
model provides a transmitter excitation of 16V.  Refer to 
Figure 12 for an illustration of dual input model operation.

“Sharing” or “Splitting” a Process Signal
The ECT with dual outputs will take one input and 
deliver two identical, completely isolated outputs to 
two separate monitoring or control devices (Figure 11).  
This is valuable for viewing one process variable at two 
locations, such as in custody transfer, where two parties 
require identical information for accountability or billing 
purposes.  Maintenance of one system does not disturb 
the information being collected at the second location.  
In addition, a failure at one receiver will not affect the 
second loop.

One Isolator Does the Work of Two
When ordered with dual input and output channels, the 
ECT will perform the functions of two isolators (Figure 
12).  Each of the ECT’s  two input-to-output channels is 
independent and completely isolated from the other.

Figure 8.  4-wire ECT models are ideal for use where line (mains) 
power is readily available.

NON-
ISOLATED

4-WIRE 
XMITTER

RECEIVER
ECT

NON-
ISOLATED

mA/V

ISOLATED
mA

++OUT+

––OUT–

opto 
isolation

+IN

–IN

AC OR DC
POWER

NON-
ISOLATED

4-WIRE 
XMITTER

RECEIVER
1

ECT

NON-
ISOLATED

mA/V

ISOLATED
4-20mA

+A +OUT

+

–A –OUT

–

opto 
isolation

+IN

–IN

AC OR DC
POWER

ISOLATED
4-20mA

+

B +OUT

–

B –OUT
RECEIVER

2

Figure 9.  When ordered with the -EM option, the ECT comes 
with an externally-mounted AC current transformer to “step 
down” high level signals.

Figure 10.  With the -TX Transmitter Excitation option, the ECT 
will supply loop power to a 2-wire transmitter.

Figure 11.  The ECT takes one process input and delivers two 
completely isolated signal outputs.

RECEIVER+

opto 
isolation

ISOLATED
4-20mA

ECT
Externally Mounted
Current Transformer

(-EM option)

0-5AAC

CT/PT

0-5mA

CT/PT

AC OR DC 
POWER

+OUT

–OUT –

NON-
ISOLATED

2-WIRE 
XMITTER

RECEIVER
ECT

NON-
ISOLATED

mA/V

ISOLATED
4-20mA

–

+ +TX +

+IN

+OUT

–OUT –

opto 
isolation

Figure 12.  The ECT takes two process inputs and delivers two 
completely isolated signal outputs.
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4-WIRE 
XMITTER

DCS

ECTNON-
ISOLATED

mA/V

ISOLATED
4-20mA

+A +OUT
+

–A –OUT–
opto 
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A +IN

A –IN

AC OR DC
POWER

ISOLATED
4-20mA

+

B +OUT

–

B –OUT

B +IN

B –IN
NON-

ISOLATED
4-WIRE 

XMITTER

+

–

NON-
ISOLATED

mA/V

NOTE:  ONLY 16V TX EXCITATION PROVIDED ON 2X4-20MA DUAL INPUT MODEL
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Performance Accuracy:  ±0.1% of span  
Stability:  ±0.2% of reading 
per year
Isolation:  WITHOUT -RF 
OPTION: 1500Vrms between 
input and ouput and power; 
WITH -RF OPTION: 500Vrms 
between input and output, 
1500Vrms power terminals; 
DUAL I/O WITHOUT -RF 
OPTION: 1500Vrms
Output Response Time:
DC Input:  100msec, 
maximum to 99% of output; 
AC Input:  400msec, 
maximum, from 0-99% of 
output
DC Input Resistance:  
50 ohms
Ripple:  10mV peak-to-peak 
maximum measured across 
250 ohm resistor
Load Effect:  0.01% of span 
from 0-100% of rated output 
(current only)

Performance
(continued)

Power Supply Rejection:  
Exceeds 90dB for current 
input unit
Maximum Input 
Overrange:  Current inputs, 
250% of full scale 
DC Voltage inputs 150% of 
full scale
Burden:  1V maximum with 
4-20mA input; 0.01V maximum 
with 0-5A input 
Output Current Limiting:  
25mA, typical; 30mA, 
maximum

Operating Range: 
-40°C to +85°C
-40°F to +185°F
Storage Range: 
-40°C to +85°C 
(-40°F to +185°F)

Ambient Temperature 
Effect:  ±0.007% of span/°C, 
typical; ±0.015% of span/°C, 
maximum
Relative Humidity:  
0-95% non-condensing

RFI/EMI Protection: 
Less than ±0.1% of span 
error when tested at 
10V/m@20-1000MHz
WITH -RF OPTION: Less 
than ±0.1% of span error
when tested at
30V/m@20-1000MHz; 
DUAL I/O WITHOUT
-RF OPTION: Output 
unaffected by more than 
±0.5% of span@10V/M 
20-1000MHz
Common Mode 
Rejection: 
Exceeds 95dB@60Hz with 
a limit of 1500Vrms

Front panel pots
Span:  ±10%
Zero:  ±5%
(non-interactive when 
span is set fi rst)

Single I/O Channel: 
384g (13.7 oz)
Dual I/O Channels:
431g (15.4 oz)

Specifi cations

When ordering, specify:  Unit / Input / Output / Power / Options [Housing]
Model number example:  ECT / 1-5V / 4-20MA / 117AC / -RF [DIN]

SINGLE INPUT 
CHANNEL:
4-20MA into 50 ohms
1-5V into 1 Mohm
0-10V into 1 Mohm
0-150AC 
into 100 kohms
0-5AAC 
into 0.002 ohms

DUAL INPUT 
CHANNELS:
2X4-20MA into
25 ohms
2x1-5V into 1 Mohm 
2X0-10V into 1 Mohm
(Other AC ranges also 

available)

SINGLE OUTPUT 
CHANNEL:
4-20MA into 
1000 ohms
0-10V into
5 kohms minimum

DUAL OUTPUT 
CHANNELS:
600 ohms
2X1-5V into 5 kohms 
minimum
2X0-10V into 5 kohms 
minimum

DUAL OUTPUT 
CHANNELS 
(Signal Splitter):
2X4-20MA into
600 ohms
(available with
4-20mA input only)

24DC, ±10%
117AC, 
50/60Hz, ±10%
230AC,
50/60Hz, ±10%  
(3 watts maximum 
for single channel 
models; 5 watts 
maximum for 
dual output 
channel models)

-EM Externally-mounted 
input transformer for 
current input (available 
with 0-5AAC input only)
-TX 24V transmitter 
excitation (16V for 2X4-
20MA DUAL INPUT model) 
for powering a 2-wire 
transmitter (available on 
4-20mA input models only; 
standard on models with 
2X4-20mA output)
-RF Enhanced RFI/EMI 
fi ltering provides 30V/m@ 
20-1000MHz protection 
with less than ±0.1% of 
span error (-EM option 
required for AC current 
input; Not available on Dual 
Input Channel models)  
-EP External power, output 
stage powered by external 
source (only available 
on signal splitter in DIN 
housing)

DIN Aluminum 
DIN-style housing 
mounts on 32mm 
G-type (EN50035) 
and 35mm Top Hat 
(EN50022) rails

FLB2 Externally-
mounted fl ange 
provides a secure 
mount and ensures 
resistance to 
vibration

ECT
4-Wire
(Line/Mains) 
Powered 
Isolator/
Converter

Ambient
Conditions

Ambient
Conditions

(Continued)

Adjustments

Weight

Ordering Information
 Unit                        Input                                Output                           Power                               Options                             Housing   
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130mm
(5.1 in)

ECT SIGNAL
ISOLATOR
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SPAN
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+IN -IN

A

B

A B
AC+OUT-OUT+OUT-OUT ACC GND
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+PS    –PS
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(1.0 in)
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+TX
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2-WIRE
MODELS

4-WIRE
MODELS

2-WIRE & 4-WIRE MODELS

Figure 13.  Dimensions for 2-Wire and 4-Wire ECT-DIN models

Key Defi nition

A Channel 1 on dual output models
B Channel 2 on dual output models
AC AC line power input
ACC AC line power return (neutral)
CT/PT Current Transformer/Potential Transformer input 
DC +DC power input
DCC -DC power input
GND Ground
IN Input signal (+ or -)
OUT Output signal (+ or -)
-TX Transmitter excitation for powering 2-wire transmitter

Table 4.  Key to Table Abbreviations

United States • info@miinet.com
Tel: (818) 894-7111 • FAX: (818) 891-2816 

Australia • sales@mooreind.com.au
Tel: (02) 8536-7200 • FAX: (02) 9525-7296 

Belgium • info@mooreind.be
Tel: 03/448.10.18 • FAX: 03/440.17.97

The Netherlands • sales@mooreind.nl
Tel: (0)344-617971 • FAX: (0)344-615920

China • sales@mooreind.sh.cn
Tel: 86-21-62491499 • FAX: 86-21-62490635

United Kingdom • sales@mooreind.com
Tel: 01293 514488 • FAX: 01293 536852

Output-Loop Powered  +IN -IN +PS -PS

Output-Loop Powered with -EM Option CT/PT CT/PT +PS -PS

Input-Loop Powered +IN -IN +OUT -OUT

Table 1.  Terminal Designations for 2-Wire Units

2-Wire Output-Loop Top Terminals Bottom Terminals                    
 Powered Models (left to right) (left to right)

2-Wire Input-Loop Top Terminals 
 Powered Models (left to right)

4-WIRE DUAL I/O
MODELS

  T1       T 2      T3        T4        T5         T6          T7          T8         T9         B1         B2        B3        B4         B5        B6        B7        B8         B9        

Table 3.  Terminal Designations for 4-Wire Dual I/O Units

AC Power & Dual Inputs/Dual Outputs  

DC Power & Dual Inputs/Dual Outputs 

4-Wire (Line/Mains-Powered) 
Dual I/O Models

Top Terminals
(left to right)

Bottom Terminals
(left to right)

 DC        DCC      GND A +TX   A +IN    A -IN  B +TX      B +IN     B -IN A +OUT   A -OUT B +OUT  B -OUT

    AC        ACC      GND A +TX   A +IN    A -IN  B +TX      B +IN     B -IN A +OUT   A -OUT B +OUT  B -OUT

DC Power Single Input/Dual Outputs & -TX                      +TX         +IN           -IN        A +OUT     A -OUT    B +OUT    B -OUT                          DC           DCC       GND

Table 2.  Terminal Designations for 4-Wire Units

4-Wire (Line/Mains-Powered)               Top Terminals                                         Bottom Terminals                    
                     Models                                    (left to right)                                              (left to right)

Power with AC Inputs or -EM Option                                              CT/PT      CT/PT     +OUT         -OUT                           AC           ACC         GND

AC Power with -TX Option                                                 +TX          +IN           -IN           +OUT         -OUT                     AC           ACC         GND

AC Power Single Input/Dual Outputs & -TX                      +TX          +IN            -IN         A +OUT      A -OUT     B +OUT   B -OUT                        AC            ACC        GND

Power with DC Inputs or -EM Option                              CT/PT     CT/PT       +OUT         -OUT                    DC           DCC         GND

T1             T2           T3            B1              B2             B3           B4            B5            B6            B7          B8

DC Power with -TX Option                                                +TX          +IN            -IN          +OUT         -OUT                    DC           DCC         GND

 T1             T2           T3            B1             B2             B3            B4            B5           B6
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Solid-state Multi-functional Timers

H3CR-A
Multiple Operating Modes and Multiple Time 
Ranges. DIN 48 x 48-mm Multifunctional 
Timer with Wide AC/DC Power Supply Range 
for Both High and Low Voltages.

• A wide AC/DC power supply range greatly reduces the number 
of timer models kept in stock. 

• A wide range of applications with multiple operating modes, six 
modes for 11-pin models and four modes for 8-pin models.

• Ecological design with reduced current consumption. 

• Easy sequence checking with instantaneous outputs for a zero 
set value.

• Length of 80 mm or less when panel-mounted with a P3GA-11 
Socket (H3CR-A8E, 100 to 240 VAC, 100 to 125 VDC) 

• PNP input models available.
• Standards: UL, CSA, NK, LR, EN 61812-1, and CE Marking. 

LR

Model Number Structure

■ Model Number Legend
Note: This model number legend includes combinations that are not available. Before ordering, please check the List of Models on page 2 for avail-

ability.

1. Number of Pins
None: 11-pin models
8: 8-pin models

2. Input Type for 11-pin Models
None: No-voltage input (NPN type)
P: Voltage input (PNP type)

3. Output
None: Relay output (DPDT)
S: Transistor output (NPN/PNP universal use)
E: Relay output (SPDT) with instantaneous relay output (SPDT)

4. Suffix
300: Dual mode models (signal ON/OFF-delay and one-shot)
301: Double time scale (range) models (0.1 s to 600 h)

5. Supply Voltage
100-240AC/100-125DC: 100 to 240 VAC/100 to 125 VDC
24-48AC/12-48DC: 24 to 48 VAC/12 to 48 VDC
24-48AC/DC: 24 to 48 VAC/VDC (Only for H3CR-A8E)

H3CR-A@ @ @ - @ @
1 2 3 4 5
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Ordering Information

■ List of Models

11-pin Models

8-pin Models

Supply voltage

Note: 1. Specify both the model number and supply voltage when ordering.
 Example: H3CR-A 100-240AC/100-125DC

2. The operating modes are as follows
 A:  ON-delay D:  Signal OFF-delay
 B:  Flicker OFF start E:  Interval
 B2:  Flicker ON start G:  Signal ON/OFF-delay
 C:  Signal ON/OFF-delay J:  One-shot

Output Supply voltage Input type Time range Operating mode 
(See note 2)

Model
(See note 1.)

Contact 100 to 240 VAC (50/60 Hz)/
100 to 125 VDC

No-voltage input 0.05 s to 300 h Six multi-modes: A, B, 
B2, C, D, E

H3CR-A

24 to 48 VAC (50/60 Hz)/
12 to 48 VDC

100 to 240 VAC (50/60 Hz)/
100 to 125 VDC

Dual-modes: G, J H3CR-A-300

24 to 48 VAC (50/60 Hz)/
12 to 48 VDC

100 to 240 VAC (50/60 Hz)/
100 to 125 VDC

Voltage input Six multi-modes: A, B, 
B2, C, D, E

H3CR-AP

24 to 48 VAC (50/60 Hz)/
12 to 48 VDC

100 to 240 VAC (50/60 Hz)/
100 to 125 VDC

No-voltage input 0.1 s to 600 h H3CR-A-301

24 to 48 VAC (50/60 Hz)/
12 to 48 VDC

Transistor 
(Photocoupler)

24 to 48 VAC (50/60 Hz)/
12 to 48 VDC

0.05 s to 300 h H3CR-AS

Output Supply voltage Input type Time range Operating mode 
(See note 2)

Model
(See note 1.)

Contact 100 to 240 VAC (50/60 Hz)/
100 to 125 VDC

No-input available 0.05 s to 300 h Four multi-modes: A, 
B2, E, J
(Power supply start)

H3CR-A8

24 to 48 VAC (50/60 Hz)/
12 to 48 VDC

100 to 240 VAC (50/60 Hz)/
100 to 125 VDC

0.1 s to 600 h H3CR-A8-301

24 to 48 VAC (50/60 Hz)/
12 to 48 VDC

Transistor 
(Photocoupler)

24 to 48 VAC (50/60 Hz)/
12 to 48 VDC

0.05 s to 300 h H3CR-A8S

Time-limit contact and 
instantaneous contact

100 to 240 VAC (50/60 Hz)/
100 to 125 VDC

H3CR-A8E

24 to 48 VAC/VDC (50/60 Hz)
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■ Accessories (Order Separately)

Adapter, Protective Cover, Hold down Clip, Setting Ring and Panel Cover

Sockets

Note: 1. The P2CF-@@-E has a finger-protection structure. Round crimp terminals cannot be used. Use forked crimp terminals. 
2. The P3GA-11 and P3G-08 Socket can be used together with the Y92A-48G Terminal Cover to implement finger protection. 
3. For details, refer to Socket and DIN Track Products.

Terminal Cover

Note: For details, refer to Socket and DIN Track Products.

Name/specifications Models

Flush Mounting Adapter Y92F-30

Y92F-73

Y92F-74

Protective Cover Y92A-48B

Hold-down Clip (Sold in sets of 
two)

For PF085A Socket Y92H-8

For PL08 and PL11 Sockets Y92H-7

Setting Ring A Y92S-27

Setting Ring B and C Y92S-28

Panel Cover Light gray (5Y7/1) Y92P-48GL

Black (N1.5) Y92P-48GB

Medium gray (5Y5/1) Y92P-48GM

Timer Round Sockets

Pin Connection Terminal Models

11-pin Front Connecting DIN track mounting P2CF-11

DIN track mounting 
(Finger-safe type)

P2CF-11-E

Back Connecting Screw terminal P3GA-11

Solder terminal PL11

Wrapping terminal PL11-Q

PCB terminal PLE11-0

8-pin Front Connecting DIN track mounting P2CF-08

DIN track mounting 
(Finger-safe type)

P2CF-08-E

DIN track mounting PF085A

Back Connecting Screw terminal P3G-08

Solder terminal PL08

Wrapping terminal PL08-Q

PCB terminal PLE08-0

Application  Model Remarks

For back connecting socket Y92A-48G For P3G-08 and P3GA-11
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Specifications

■ General

*The internal circuits are optically isolated from the output. This enables universal application as NPN or PNP transistor.

■ Time Ranges
Note: When the time setting knob is turned below “0” until the point where the time setting knob stops, the output will operate instantaneously at 

all time range settings.

Standard (0.05-s to 300-h) Models

Double (0.1-s to 600-h) Models

Item H3CR-A/-AS H3CR-AP H3CR-A8/-A8S H3CR-A8E

Operating mode A: ON-delay
B: Flicker OFF start
B2: Flicker ON start
C: Signal ON/OFF-delay
D: Signal OFF-delay
E: Interval
G: Signal ON/OFF-delay (Only for H3CR-A-300)
J: One-shot (Only for H3CR-A-300)

A: ON-delay (power supply start)
B2: Flicker ON start (power supply start)
E: Interval (power supply start)
J: One-shot (power supply start)

Pin type 11-pin 8-pin

Input type No-voltage input Voltage input ---

Time-limit output type H3CR-A/-A8/-AP: Relay output (DPDT)
H3CR-AS/-A8S: Transistor output (NPN/PNP universal)*

Relay output (SPDT)

Instantaneous output type --- Relay output (SPDT)

Mounting method DIN track mounting, surface mounting, and flush mounting

Approved standards UL508, CSA C22.2 No.14, NK, Lloyds
Conforms to EN61812-1 and IEC60664-1 (VDE0110) 4kV/2.
Output category according to EN60947-5-1 for Timers with Contact Outputs.
Output category according to EN60947-5-2 for Timers with Transistor Outputs.

Time unit s (sec) min (min) h (hrs) ×10 h (10 hrs)

Full scale 
setting

1.2 0.05 to 1.2 0.12 to 1.2 1.2 to 12

3 0.3 to 3 3 to 30

12 1.2 to 12 12 to 120

30 3 to 30 30 to 300

Time unit s (sec) min (min) h (hrs) ×10 h (10 hrs)

Full scale 
setting

2.4 0.1 to 2.4 0.24 to 2.4 2.4 to 24

6 0.6 to 6 6 to 60

24 2.4 to 24 24 to 240

60 6 to 60 60 to 600
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■ Ratings

Note: 1. DC ripple rate: 20% max. (A single-phase, full-wave-rectification power supply can be used).
2. Do not use an inverter output as the power supply. Refer to Safety Precautions for All Timers for details.
3. Models with 24-to-48-VAC or 12-to-48-VDC power supply have inrush current. Caution is thus required when turning ON and OFF power

to the Timer with a non-contact output from a device such as a sensor. (Models with an inrush current of approximately 50 mA and a 24-
VDC power supply are available (the H3CR-A-302 and H3CR-A8-302).)

4. The values are for when the terminals 2 and 7 and terminals 10 and 6 are short-circuited, and include the consumption current of the 
input circuit.

5. Refer to Safety Precautions for All Timers when using the Timer together with a 2-wire AC proximity sensor.

Rated supply voltage (See notes 1, 2, and 5.) 100 to 240 VAC (50/60 Hz)/100 to 125 VDC, 24 to 48 VAC (50/60 Hz)/12 to 48 VDC (24 to 48 VAC/VDC for H3CR-
A8E) (See note3.)

Operating voltage range 85% to 110% of rated supply voltage (90% to 110% at 12 VDC)

Power reset Minimum power-opening time: 0.1 s

Input No-voltage Input
ON impedance: 1 kΩ max.
ON residual voltage: 1 V max.
OFF impedance: 100 kΩ min.
Voltage Input
Max. permissible capacitance between inputs lines (terminals 6 and 7): 1,200 pF
Load connectable in parallel with inputs (terminals 6 and 7).
• 100 to 240 VAC/100 to 125 VDC

High (logic) level: 85 to 264 VAC/85 to 137.5 VDC
Low (logic) level: 0 to 10 VAC/0 to 10 VDC

• 24 to 48 VAC/12 to 48 VDC
High (logic) level: 20.4 to 52.8 VAC/10.8 to 52.8 VDC
Low (logic) level: 0 to 2.4 VAC/0 to 1.2 VDC

Power consumption H3CR-A/-A8
• 100 to 240 VAC/100 to 125 VDC

(When at 240 VAC, 60 Hz)
Relay ON: approx. 2.0 VA (1.6 W) Relay OFF: approx. 1.3 VA (1.1 W)

• 24 to 48 VAC/12 to 48 VDC
(When at 24 VDC)

Relay ON: approx. 0.8 W Relay OFF: approx. 0.2 W
H3CR-AP (See note 3)
• 100 to 240 VAC/100 to 125 VDC

(When at 240 VAC, 60 Hz)
Relay ON: approx. 2.5 VA (2.2 W) (See note 4.) Relay OFF: approx. 1.8 VA (1.7 W) (See note 4.)

• 24 to 48 VAC/12 to 48 VDC
(When at 24 VDC)

Relay ON: approx. 0.9 W (See note 4.) Relay OFF: approx. 0.3 W (See note 4.)
H3CR-A8E
• 100 to 240 VAC/100 to 125 VDC

(When at 240 VAC, 60 Hz)
Relay ON/OFF: approx. 2 VA (0.9 W)

• 24 to 48 VAC/VDC
(When at 24 VDC)

Relay ON/OFF: approx. 0.9 W
H3CR-AS/-A8S
• 24 to 48 VAC/12 to 48 VDC

(When at 24 VDC)
Output ON: 0.3 W Output OFF: 0.2 W

Control outputs Time limit contacts: 5 A at 250 VAC/30 VDC, 0.15 A at 125 VDC, resistive load (cosφ = 1)
Transistor output: Open collector (NPN/PNP), 100 mA max. at 30 VDC max.,

residual voltage: 2 V max.
Instantaneous contact: 5 A at 250 VAC/30 VDC, 0.15 A at 125 VDC, resistive load (cosφ = 1)



H3CR-A

6

■ Characteristics

Note: 1. The value is ±5% FS +100 ms to −0 ms max. when the C, D, or G mode signal of the H3CR-AP is OFF.
2. Refer to the Life-test Curve.

■ Life-test Curve

Accuracy of operating 
time

±0.2% FS max. (±0.2%±10 ms max. in a range of 1.2 s or 3 s)

Setting error ±5% FS ±50 ms (See note 1)

Reset time Min. power-opening time: 0.1 s max.
Min. pulse width: 0.05 s (H3CR-A/-AS)

Reset voltage 10% max. of rated supply voltage

Influence of voltage ±0.2% FS max. (±0.2%±10 ms max. in a range of 1.2 s or 3 s)

Influence of temperature ±1% FS max. (±1%±10 ms max. in a range of 1.2 s or 3 s)

Insulation resistance 100 MΩ min. (at 500 VDC)

Dielectric strength 2,000 VAC (1,000 VAC for H3CR-A@S), 50/60 Hz for 1 min (between current-carrying metal parts and exposed non-
current-carrying metal parts)
2,000 VAC (1,000 VAC for H3CR-A@S), 50/60 Hz for 1 min (between control output terminals and operating circuit)
2,000 VAC, 50/60 Hz for 1 min (between contacts of different polarities)
1,000 VAC, 50/60 Hz for 1 min (between contacts not located next to each other)
2,000 VAC, 50/60 Hz for 1 min (between input and control output terminals and operation circuit) for H3CR-AP

Impulse withstand 
voltage

3 kV (between power terminals) for 100 to 240 VAC/100 to 125 VDC, 1 kV for 24 to 48 VAC/12 to 48 VDC
4.5 kV (between current-carrying terminal and exposed non-current-carrying metal parts) for 100 to 240 VAC/100 to 
125 VDC, 1.5 kV for 24 to 48 VAC/12 to 48 VDC and 24 to 48 VAC/VDC

Noise immunity ±1.5 kV (between power terminals) and ±600 V (between no-voltage input terminals), square-wave noise by noise 
simulator (pulse width: 100 ns/1 μs, 1-ns rise)

Static immunity Malfunction: 8 kV
Destruction: 15 kV

Vibration resistance Destruction: 10 to 55 Hz with 0.75-mm single amplitude each in 3 directions for 2 hours each
Malfunction: 10 to 55 Hz with 0.5-mm single amplitude each in 3 directions for 10 minutes each

Shock resistance Destruction: 1,000 m/s2 3 times each in 6 directions
Malfunction: 100 m/s2 3 times each in 6 directions

Ambient temperature Operating: −10°C to 55°C (with no icing)
Storage: −25°C to 65°C (with no icing)

Ambient humidity Operating: 35% to 85%

Life expectancy Mechanical: 20,000,000 operations min. (under no load at 1,800 operations/h)
Electrical: 100,000 operations min. (5 A at 250 VAC, resistive load at 1,800 operations/h) (See note 2)

EMC (EMI) EN61812-1
Emission Enclosure: EN55011 Group 1 class A
Emission AC Mains: EN55011 Group 1 class A
(EMS) EN61812-1
Immunity ESD: IEC61000-4-2: 6 kV contact discharge (level 3)

8 kV air discharge (level 3)
Immunity RF-interference from AM Radio Waves: IEC61000-4-3: 10 V/m (80 MHz to 1 GHz) (level 3)
Immunity RF-interference from Pulse-modulated Radio Waves:IEC61000-4-3: 10 V/m (900±5 MHz) (level 3)
Immunity Conducted Disturbance: IEC61000-4-6: 10 V (0.15 to 80 MHz) (level 3)
Immunity Burst: IEC61000-4-4: 2 kV power-line (level 3)

2 kV I/O signal-line (level 4)
Immunity Surge: IEC61000-4-5: 1 kV line to line (level 3)

2 kV line to ground (level 3)

Case color Light gray (Munsell 5Y7/1)

Degree of protection IP40 (panel surface)

Weight Approx. 90 g

10,000

5,000

1,000

500

100

Load current (A)

30 VDC L/R = 7 ms

250 VAC (cosφ = 0.4)

S
w

itc
hi

ng
 o

pe
ra

tio
ns

 (
x 

10
3 )

250 VAC/30 VDC
(cosφ = 1)

Reference: A maximum current of 0.15 A can be switched at 125 VDC (cosφ = 1) 
and a maximum current of 0.1 A can be switched if L/R is 7 ms. In 
both cases, a life of 100,000 operations can be expected.

 The minimum applicable load is 10 mA at 5 VDC (failure level: P).
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Connections

■ Block Diagrams
H3CR-A/AS

AC (DC) input

Output circuit

Reset input, start input, and gate input Input circuit

Power supply
circuit

Oscillation
circuit

Counting
circuit

Zero setting 
detection
circuit

Time range/
unit selectors

Operating 
mode selector

Indicator
circuit

Power-ON
indicator

Output-ON
indicator

H3CR-AP

AC (DC) input

Output circuit

Start Input circuit

Power supply
circuit

Zero setting 
detection
circuit

Oscillation
circuit

Counting
circuit

Time range/ 
unit selectors

Operating 
mode selector

Indicator
circuit

Power-ON
indicator

Output-ON
indicator
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■ I/O Functions

Note: H3CR-AP incorporates start input only.

H3CR-A8/A8S

AC (DC) input

Output circuit
Power supply
circuit

Zero setting 
detection
circuit

Oscillation
circuit

Counting
circuit

Time range/ 
unit selectors

Operating 
mode selector

Indicator
circuit

Power-ON
indicator

Output-ON
indicator

H3CR-A8E

AC (DC) input

Output circuit
Power supply
circuit

Zero setting 
detection
circuit

Oscillation
circuit

Counting
circuit

Time range/ 
unit selectors

Operating 
mode selector

Indicator
circuit

Power-ON
indicator

Output-ON
indicator

Instantaneous
output circuit

Inputs (for -A/
-AS models)

Start Starts time-measurement.

Reset Interrupts time-measurement and resets time-measurement value. No time-measurement is made and 
control output is OFF while the reset input is ON.

Gate Prohibits time-measurement.

Outputs Control output Outputs are turned ON according to designated output mode when preset value is reached.
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■ Terminal Arrangement
Note: The delayed contact of conventional Timers was indicated as  

The contact symbol of the H3CR-A is indicated as  because its operating mode is six multi-modes (four multi-modes for the H3CR-A8).

11-pin Models

Note: Terminals 1, 3, 4, and 8 are empty. Terminals 2, 5, 6, 7, and 10
are the same as for the H3CR-A.

Note: 1. Terminal 5 is empty.
2. Separate power supplies can be used for the Timer and in-

puts.

8-pin Models

Note: Terminals 1, 3, 4, and 5 are empty. Terminals 2 and 7 are the
same as for the H3CR-A8.

H3CR-A/-A-300/-A-301 (Contact Output)

R
es

et
 in

pu
t

S
ta

rt
 in

pu
t

G
at

e 
in

pu
t

Power supply

H3CR-AS (Transistor Output)

Power supply

R
es

et
 in

pu
t

S
ta

rt
 in

pu
t

G
at

e 
in

pu
t

Power supply

S
ta

rt
 in

pu
t

H3CR-AP (Contact Output)

H3CR-A8/-A8-301 (Contact Output)

Power supply

H3CR-A8S (Transistor Output)

Power supply

H3CR-A8E (Contact Output)

Power supply
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■ Input Connections

H3CR-A/-AS

5
6
7

2

+
−

5
6
7

2

+
−

5
6
7

2

The inputs of the H3CR-A/-AS are no-voltage (short-circuit or open) inputs.

No-voltage Input Signal Levels

No-contact Input Contact Input No-contact Input
No-voltage Inputs

Sensor
Timer

Gate
Start
Reset

Operates with transistor ON

Timer

Operates with relay ON

Gate
Start
Reset

Input (0 V)

Sensor

Timer

Operates with transistor ON

Gate
Start
Reset

Input (0 V)

(Connection to NPN open 
collector output sensor.)

12 to 24 VDC
(sensor power supply)

DC power
supply

Input (0 V)

No-contact
input

1. Short-circuit level
Transistor ON
Residual voltage: 1 V max.
Impedance when ON: 1 kΩ max.

2. Open level
Transistor OFF
Impedance when OFF: 100 kΩ min.

Contact
input

Use contacts which can 
adequately switch 0.1 mA at 5 V

(Connection to a voltage
output sensor.)

12 to 24 VDC
(sensor power supply)

DC power
supply
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H3CR-AP

6

10

7

6

10

7

22

6

10

7

2

+
−

+
−

The start input of the H3CR-AP is voltage input. (Voltage imposition or open)

Voltage Input Signal Levels

No-contact Input No-contact Input Contact Input

Sensor
Timer

Start

Operates with PNP transistor ON Operates with NPN transistor ON

Timer
Sensor

Timer

Operates with relay ON

Voltage Inputs

Input 0V

Start

Input 0V

Start

Input 0VA
C

 p
ow

er
 s

up
pl

y

D
C

 p
ow

er
 s

up
pl

y

(Connection to PNP open 
collector output sensor)
12 to 24 VDC
(sensor power supply)

DC power
supply

Power
supply (+)

Power
supply
(−)

(Connection to NPN open 
collector output sensor)

12 to 24 VDC
(sensor power supply)

DC power
supply

Power
supply (+)

Power
supply (−)

Note:   The input circuit is isolated from the 
power supply circuit. Thus, an NPN
transistor can be connected.

Power
supply (+)

Power
supply (−)

Note: Refer to the signal levels in the 
following table and be aware of the 
minimum applicable load of the relay.

No-contact
input

1. Transistor ON
Residual voltage: 1 V max.
The voltage between terminals 6 and 7 must be 10.8 VDC min.

2. Transistor OFF
Leakage current: 0.01 mA max.
The voltage between terminals 6 and 7 must be 1.2 VDC max.

Contact
input

Use contacts that can adequately switch 0.1 mA at each 
operating voltage.
The voltage between terminals 6 and 7 with contacts ON or 
OFF must satisfy the specified value.

Contacts ON
100-to-240-VAC and 100-to-125-VDC models: 85 to 264 VAC 
or 85 to 137.5 VDC
24-to-48-VAC and 12-to-48-VDC models: 20.4 to 52.8 VAC or 
10.8 to 52.8 VDC

Contacts OFF
100-to-240-VAC and 100-to-125-VDC models: 0 to 10 VAC or 
0 to 10 VDC
24-to-48-VAC and 12-to-48-VDC models: 0 to 2.4 VAC or 0 to 
1.2 VDC

Note: Before making connections, refer to Safety Precautions (H3CR-@).
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Operation

■ Timing Chart 
Note: 1. The minimum power-opening time (“Rt”) is 0.1 s.

2. The minimum input pulse width (for start, reset) is 0.05 s.
3. The letter “t” in the timing charts stands for the set time and “t–a” means that the period is less than the time set.
4. Power supply start in mode J is also possible for H3CR-A8/-A8E/-A8S/-A8-301 models.
5. Refer to page 17 for application examples.

H3CR-A/-AS/-AP*
*H3CR-AP model incorporates start input only.

Operating 
mode

Timing chart

A: ON-delay

B:
Flicker OFF 
start

B2:
Flicker ON 
start

C:
Signal ON/
OFF-delay

t t

t

Power

Start

Reset

Output relay (NC)

Power indicator

Power

Output

Basic operation

Output relay (NO)
(Output indicator)

Start
(See note)

Note: Start input is invalid while the 
Timer is in operation.

t t t t

Basic operation

Power

Output

Power

Power indicator

Start

Reset

Output relay (NC)

Output relay (NO)
(Output indicator)

Start
(See note)

Note: Start input is invalid while
the Timer is in operation.

t t t t

Basic operation

Power

Output

Power

Start

Reset

Power indicator

Output relay (NC)

Output relay (NO)
(Output indicator)

Start
(See note)

Note: Start input is invalid while the 
Timer is in operation.

tt t t

Basic operation

Power

Output

Power

Start

Reset

Output relay (NC)

Power indicator

Output relay (NO)
(Output indicator)

Start
(See note)

Note: Start input is valid and 
retriggerable while the Timer 
is in operation.
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Gate Signal Input

D:
Signal OFF-
delay

E: 
Interval

G:
Signal ON/
OFF-delay

J:
One-shot 
output

Operating 
mode

Timing chart

t

Basic operation

Power

Output
Output relay (NC)

Power indicator

Power

Start

Reset

Output relay (NO)
(Output indicator)

Start
(See note)

Note: Start input is valid and 
retriggerable while the 
Timer is in operation.

t

Power

Start

Reset

Output relay (NC)

Power indicator

Power

Output

Output relay (NO)
(Output indicator)

Basic operation

Start
(See note)

Note: Start input is valid and
retriggerable while the 
Timer is in operation.

tttt

Basic operation

Power

Output

Power

Start

Reset

Output relay (NC)

Power indicator

Output relay (NO)
(Output indicator)

Start
(See note)

Note: Start input is valid and 
retriggerable while the Timer 
is in operation.

t

Basic operation 

Output

Power

Power

Start 

Reset

Output relay (NC)

Power indicator 

Output relay (NO)
(Output indicator) 

1±0.6 s 
(Fixed) 

1±0.6 s 
(Fixed) 

Start 
(See note) 

1±0.6 s 
(Fixed) 

Note: Start input is valid and 
retriggerable while the 
Timer is in operation.
(Previous start input will
be cancelled.)

t1 t2

Power

Start

Gate

Reset

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

Output
relay

Note: 1. This timing chart indicates the gate input in 
operating mode A (ON-delay operation).

 2. The set time is the sum of t1 and t2.

 3. H3CR-AP model incorporates start input only.
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H3CR-A8/-A8S

Note: 1. The minimum power-opening time (“Rt”) is 0.1 s.
2. The letter “t” in the timing charts stands for the set time and “t–a” means that the period is less than the time set.

Operating 
mode

Timing chart

A:
ON-delay

B2:
Flicker ON 
start

v

E:
Interval

J:
One-shot
output

t

Power

Output

Basic operationPower

Output relay 
(NC)

Output relay 
(NO) (output
indicator)

Power
indicator

t t t t

Power

Power

Output

Basic operation
Output relay 
(NC)

Output relay 
(NO) (output
indicator)

Power
indicator

t
Power

Output

Basic operation
Power

Output relay 
(NC)

Output relay 
(NO) (output
indicator)

Power
indicator

t

Power

Power

Output

Basic operation
Output relay 
(NC)

Output relay 
(NO) (output
indicator)

Power
indicator

1±0.6  s 
(Fixed)

1±0.6 s 
(Fixed)

1±0.6 s 
(Fixed)



H3CR-A

15

H3CR-A8E

Note: 1. The minimum power-opening time (“Rt”) is 0.1 s.
2. The letter “t” in the timing charts stands for the set time and “t–a” means that the period is less than the time set.

Nomenclature

Operating 
mode

Timing chart

A: 
ON-delay

B2:
Flicker ON 
start

E: 
Interval

J:
One-shot 
output

t

Power

Power indicator

Power

Output

Basic operation

Output relay (NC)

Output relay (NO)
(output indicator)

Instantaneous
output relay (NC)

Instantaneous
output relay (NO)

t t t t

Power

Power indicator

Power

Output

Basic operation
Output relay (NC)

Output relay (NO)
(output indicator)

Instantaneous
output relay (NC)

Instantaneous
output relay (NO)

t
Power

Output

Basic operation

Power

Power indicator

Output relay (NC)

Output relay (NO)
(output indicator)

Instantaneous
output relay (NC)

Instantaneous
output relay (NO)

t

Power

Power indicator

Power

Output

Basic operation(Fixed) (Fixed)

Output relay (NC)

Output relay (NO)
(output indicator)

Instantaneous
output relay (NC)

Instantaneous
output relay (NO)

1±0.6 s 
(Fixed)

Operating mode display window

Scale range display windows

Time unit display window

Power indicator (green) (Flashes when Timer 
operates; lit when Timer stops operating)

Output indicator (orange) 
(Lit when output)

Time range selector (select one 
from 1.2, 3, 12, and 30 at full
scale; with the H3CR-A@-301,
select from 2.4, 6, 24, or 60 at 
full scale.)

Time setting 
knob (set time)

Time unit selector (select one 
from sec, min, hrs, and 10h)

Operating mode selector
Select a mode from:
A, B, B2, C, D, and E (H3CR-A, -AP, and -AS) A, 

B2, E and J (H3CR-A8, -A8S, and -A8E) G 
and J (H3CR-A-300)
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Dimensions
Note: All units are in millimeters unless otherwise indicated.

48

48

66.6
52.3

15

6

44.8 × 44.8

0.7

48

66.6

48

15

6 52.3
0.7

44.8 × 44.8

11 pins

39 dia.

8 pins

39 dia.

H3CR-A
H3CR-AP
H3CR-AS

H3CR-A8
H3CR-A8S
H3CR-A8E

50
16.5

50

Dimensions with Set Ring

Panel cover

42 dia.

Time Setting 
Ring

100.8* 98.5

2.3*

89.9* 87.6

2.3*

80
15 15

75
81.5 81.5

*These dimensions vary with the kind of DIN track (reference value).

H3CR-A8@

Y92F-30
P3GA-11

Y92F-30
P3G-08

H3CR-A
H3CR-AS
H3CR-AP

P2CF-11
P2CF-11-E

P2CF-08
P2CF-08-E

H3CR-A
H3CR-AS
H3CR-AP
+
Adapter

(When
Y92A-48G
mounted)

H3CR-A8@
 + Adapter

(When
Y92A-48G
mounted)

Dimensions with Front Connecting Socket 
P2CF-08-@/P2CF-11-@

Dimensions with Back Connecting Socket 
P3G-08/P3GA-11
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Application Examples (H3CR-A)

A Mode: ON-delay
ON-delay operation (A mode) is a basic mode.

1. Power-ON Start/Power-OFF Reset
The Power-ON start/Power-OFF reset operation is a standard 
operating method. 

2. Signal Start/Signal Reset
The Signal start/Signal reset operation is useful for remote control of 
the Timer.

3. Control of Integrated Time with Gate 
Signal

With a gate signal, the Power-ON start operation and Signal start 
operation can be controlled (the operation can be interrupted).

B/B2 Mode: Flicker
The flicker operation in the B and B2 modes can be effectively 
applied to lamp or buzzer (ON and OFF) alarms or the monitoring of 
an intermittent operation with a display.

1. Power-ON Start/Power-OFF Reset (in B 
Mode)

t

Power (2 and 10)

Start (2 and 6)

Power indicator

Flashing
Lit

Externally short-circuited

Control output: NC (8 and 11)
NC (1 and 4)

Control output: NO (9 and 11)
NO (1 and 3)

Power
supply

t

Reset (2 and 7)

Power (2 and 10)

Start (2 and 6)

Power indicator

Flashing Lit

Reset (2 and 7)

Lit

(Power continuously supplied)

Start signal (remote control possible)
Reset signal 
(remote control possible)

Control output: NC (8 and 11)
NC (1 and 4)

Control output: NO (9 and 11)
NO (1 and 3)

Power
supply

t1
t2

Power (2 and 10)

Start (2 and 6)

Power indicator

Flashing Lit

Gate (2 and 5)

t1 + t2: set time

Control output: NC (8 and 11)
NC (1 and 4)

Control output: NO (9 and 11)
NO (1 and 3)

Gate signal (The operation is interrupted with the 
gate signal if the Timer detects an abnormal signal.)

Externally 
short-circuited

Power
supply

Power (2 and 10)

Start (2 and 6)

Power indicator
Flashing

Externally short-circuited

Control output: NC (8 and 11)
NC (1 and 4)

Power
supply

Control output: NO (9 and 11)
NO (1 and 3)



H3CR-A

18

2. Signal Start/Signal Reset (in B Mode)
If there is an abnormal signal, flashing starts. When the abnormal 
condition is restored, a reset signal stops the display flashing.

C Mode: Signal ON/OFF-delay
The Signal ON-/OFF-delay operation (C mode) is useful for the 
control of distribution of products on a production line into boxes by 
the specified number or time.

1. Power-ON Start/Instantaneous Operation/
Time-limit Reset

A set of these functions is useful for the operation of a machine for a 
specified period when power is ON.

2. Signal-ON-OFF Start/Instantaneous 
Operation/Time-limit Reset

D Mode: Signal OFF-delay
Signal OFF-delay operation (D mode) can be effectively used to keep 
a load operating for a certain period. For example, this function 
enables the cooling fan for a lamp or heater to operate for a certain 
period after the lamp or heater is switched OFF.

1. Power-ON Start/Instantaneous Operation/
Time-limit Reset

Power (2 and 10)

Start (2 and 6)

Power indicator

Reset (2 and 7)

Lit Flashing Lit

(Power continuously supplied)

Start signal
Reset signal 

Control output: NC (8 and 11)
NC (1 and 4)

Control output: NO (9 and 11)
NO (1 and 3)

Power
supply

t t

Power (2 and 10)

Start (2 and 6)

Externally short-circuited

Control output: NC (8 and 11)
NC (1 and 4)

Control output: NO (9 and 11)
NO (1 and 3)

Power
supply

Power (2 and 10)

Start (2 and 6)

Power indicator

Li
t

Li
t

Li
t

Li
t

(Power continuously supplied)

F
la

sh
in

g

F
la

sh
in

g

F
la

sh
in

g

Control output: NC (8 and 11)
NC (1 and 4)

Control output: NO (9 and 11)
NO (1 and 3)

Start signal 
(The operation starts with the signal ON or OFF)

Power
supply

Power (2 and 10)

Start (2 and 6)

Power indicator

Lit Flashing Lit

Start signal (NC to NO)

Control output: NC (8 and 11)
NC (1 and 4)

Control output: NO (9 and 11)
NO (1 and 3)

Power
supply
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2. Signal Start/Instantaneous Operation/
Time-limit Reset

E Mode: Interval

1. Power-ON Start/Instantaneous Operation/
Time-limit Reset

This function is useful for the operation of a machine for a specified 
period after power is ON.

2. Signal Start/Instantaneous Operation/
Time-limit Reset

This function is useful for the repetitive control such as the filling of 
liquid for a specified period after each Signal start input.

Lit

Power (2 and 10)

Start (2 and 6)

Power indicator

Flashing Lit

Start signal (NO to NC to NO)

(Power continuously supplied)

Control output: NC (8 and 11)
NC (1 and 4)

Control output: NO (9 and 11)
NO (1 and 3)

Power
supply

Power (2 and 10)

Start (2 and 6)

Externally short-circuited

Control output: NC (8 and 11)
NC (1 and 4)

Control output: NO (9 and 11)
NO (1 and 3)

Power
supply

t t

Power (2 and 10)

Start (2 and 6)

Start signal

(Power continuously supplied)

Control output: NC (8 and 11)
NC (1 and 4)

Control output: NO (9 and 11)
NO (1 and 3)

Power
supply
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Safety Precautions (H3CR-A)
Refer to Safety Precautions for All Timers.

Note: The following precautions apply to all H3CR-A models.

■ Power Supplies
For the power supply of an input device of the H3CR-A@/-A@S/-AP, 
use an isolating transformer with the primary and secondary 
windings mutually isolated and the secondary winding not grounded.

The H3CR-A@/-A@S/AP’s power supply terminal 2 is a common ter-
minal for input signals to the Timer. Do not disconnect the wires on
terminal 2, otherwise the internal circuitry of the Timer will be dam-
aged.

Make sure that the voltage is applied within the specified range, oth-
erwise the internal elements of the Timer may be damaged.

■ Input/Output

Relationship between Input and Power 
Supply Circuits (except for H3CR-A8E)
The H3CR-A (except for H3CR-A8E) uses transformerless power 
supply. When connecting a relay or transistor as an external signal 
input device, pay attention to the following points to prevent short-
circuiting due to a sneak current to the transformerless power supply. 
If a relay or transistor is connected to two or more Timers, the input 
terminals of those Timers must be wired properly so that they will not 
differ in phase, otherwise the terminals will be short-circuited to one 
another.

It is impossible to provide two independent power switches as shown 
below regardless of whether or not the Timers are different in phase.

S,G, R
5, 6, 7

2

10

2

H3CR-A

Power supply

Isolation transformer is required.
Input device

Input
terminal

Correct

H3CR-A

Power
supply

Input
terminal

Input device

10

22

Incorrect

Isolation
transformer

S,G, R
5, 6, 7

5, 6, 7
G, S, R

10

2

H3CR-A
Input terminal

Power supply

H3CR-A

Power supply

Incorrect

Correct

Short-circuit current

Contact or transistor for 
external input signal

Input
terminal

Input
terminal

Input
terminal

Input
terminal

Power supplyInput
terminal

Input
terminal
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Relationship between Input and Power 
Supply Circuits (H3CR-A@/-A@S)
An appropriate input is applied to the input signal terminals of the 
H3CR-A@/-A@S when one of the input terminals is short-circuited 
with the common terminal (terminal 2) for the input signals. Never 
use terminal 10 as the common terminal for this purpose, otherwise 
the internal circuit of the Timer will be damaged.

Do not connect a relay or any other load between input terminals, 
otherwise the internal circuit of the Timer will be damaged due to the 
high-tension voltage applied to the input terminals.

Relationship between Input and Power 
Supply Circuits (H3CR-AP)

Since the input circuit and the power supply circuit are configured 
independently, the input circuit can be turned ON or OFF irrespective 
of the ON/OFF state of the power supply. 
It must be noted that a voltage equivalent to the power supply voltage 
is applied to the input circuit.

If a relay or transistor is connected to two or more Timers, the input 
terminals of those Timers must be wired properly so that they will not 
be different in phase or the terminals will be short-circuited to one 
another (refer to the figures below).

Common to All H3CR-A Models
With the H3CR-AP, input wires must be as short as possible. If the 
floating capacity of wires exceeds 1,200 pF (approx. 10 m for cables 
with 120 pF/m), the operation will be affected. Pay particular 
attention when using shielded cables.

The H3CR-A@S transistor output is isolated from the internal 
circuitry by a photocoupler. Therefore, either NPN or PNP output is 
possible.

10

2

5, 6, 7
G, S, R

H3CR-A

Input terminal

Incorrect

AC or DC 
power supply

5, 6, 7
G, S, R

10

2

Input terminal

Correct

H3CR-A
AC or DC 
power supply

10

2

5, 6, 7
G, S, R

Ry

H3CR-A

Input terminal

AC or DC 
power supply

Input
contact

Input circuit

H3CR-AP

AC/DC 
power
supply Power supply

circuit

10
6

7

2

10

6

7

2

Incorrect

H3CR-AP Power supply

H3CR-AP
Short-circuit current

Contact or transistor for 
external input signal

10

6

7

2

10
6

7

2

Correct

Power supplyH3CR-AP

H3CR-AP

Short-circuit current

Contact or transistor for 
external input signal

In the interest of product improvement, specifications are subject to change without notice.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Solid-state Twin Timers

H3CR-F
DIN 48 × 48-mm Twin Timers

• Wide power supply ranges of 100 to 240 VAC and 48 to 
125 VDC respectively.

• ON- and OFF-times can be set independently and so 
combinations of long ON- or OFF-time and short OFF- or ON-
time settings are possible.

• Fourteen time ranges from 0.05 s to 30 h or from 1.2 s to 300 h 
depending on the model to be used.

• Models with a flicker ON start or flicker OFF start are available.

• Easy sequence checks through instantaneous outputs for a 
zero set value at any time range.

• Length, when panel-mounted with a Socket, of 80 mm or less.

• 11-pin and 8-pin models are available.

Model Number Structure

■ Model Number Legend

Ordering Information

■ List of Models

H3CR - F @ @ - @ @
1 2 3 54

1. Classification
F: Twin timers
2. Configuration

3. Twin Timer Mode

4. Time RangeNone: 11-pin socket 
8: 8-pin socket

None: Flicker OFF start 
N: Flicker ON start

5. Supply Voltage

None: 0.05 s to 30 h models 
300: 1.2 s to 300 h models

100-240AC:  100 to 240 VAC
24AC/DC:  24 VAC/VDC
12DC:  12 VDC
48-125DC:  48 to 125 VDC

Operating 
modes

Supply 
voltage

0.05 s to 30 h models 1.2 s to 300 h models

11-pin models 8-pin models 11-pin models 8-pin models

Flicker OFF 
start

100 to 240 VAC H3CR-F 100-240AC H3CR-F8 100-240AC H3CR-F-300 100-240AC H3CR-F8-300 100-240AC

24 VAC/DC H3CR-F 24AC/DC H3CR-F8 24AC/DC H3CR-F-300 24AC/DC H3CR-F8-300 24AC/DC

12 VDC H3CR-F 12DC H3CR-F8 12DC H3CR-F-300 12DC H3CR-F8-300 12DC

48 to 125 VDC H3CR-F 48-125DC H3CR-F8 48-125DC H3CR-F-300 48-125DC H3CR-F8-300 48-125DC

Flicker ON start 100 to 240 VAC H3CR-FN 100-240AC H3CR-F8N 100-240AC H3CR-FN-300 100-240AC H3CR-F8N-300 100-240AC

24 VAC/DC H3CR-FN 24AC/DC H3CR-F8N 24AC/DC H3CR-FN-300 24AC/DC H3CR-F8N-300 24AC/DC

12 VDC H3CR-FN 12DC H3CR-F8N 12DC H3CR-FN-300 12DC H3CR-F8N-300 12DC

48 to 125 VDC H3CR-FN 48-125DC H3CR-F8N 48-125DC H3CR-FN-300 48-125DC H3CR-F8N-300 48-125DC

Note: Specify both the model number and supply voltage when ordering.
Example: H3CR-F 100-240AC

Supply voltage
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■ Accessories (Order Separately)

Adapter, Protective Cover and Hold-down Clip

Note: Refer to H3CR-A datasheet for details.

*1The Y92F-48B Front Cover and the Y92P-48G@ Panel Cover cannot be used at the same time. 

*2The Y92F-48B Front Cover is made from hard plastic. 
Remove the Front Cover to change the set value. 
The Y92F-48B Front Cover and the Y92F-73/-74 Flush Mounting Adapter also cannot be used at the same time.

Sockets

Note: 1. The P2CF-@@-E has a finger-protection structure. Round crimp terminals cannot be used. Use forked crimp terminals. 
2. The P3GA-11 and P3G-08 Socket can be used together with the Y92A-48G Terminal Cover to implement finger protection. 
3. For details, refer to Socket and DIN Track Products.

Terminal Cover

Note: For details, refer to Socket and DIN Track Products.

Name/specifications Models

Flush Mounting Adapter Y92F-30

Y92F-73 *1

Y92F-74 *1

Protective Cover Y92A-48B *2

Hold-down Clip
(Sold in sets of two)

For PF085A Socket Y92H-8

For PL08 and PL11 Sockets Y92H-7

Timer Round Sockets

Pin Connection Terminal Models

11-pin Front Connecting DIN track mounting P2CF-11

DIN track mounting 
(Finger-safe type)

P2CF-11-E

Back Connecting Screw terminal P3GA-11

Solder terminal PL11

Wrapping terminal PL11-Q

PCB terminal PLE11-0

8-pin Front Connecting DIN track mounting P2CF-08

DIN track mounting 
(Finger-safe type)

P2CF-08-E

DIN track mounting PF085A

Back Connecting Screw terminal P3G-08

Solder terminal PL08

Wrapping terminal PL08-Q

PCB terminal PLE08-0

Application  Model Remarks

For back connecting socket Y92A-48G For P3G-08 and P3GA-11
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Specifications

■ General

■ Time Ranges

0.05 s to 30 h Models

Note: Instantaneous output is available at any time range. To obtain instantaneous output, set to below 0.

1.2 s to 300 h Models

Note: Instantaneous output is available at any time range. To obtain instantaneous output, set to below 0.

■ Ratings

Note: 1. A power supply with a ripple of 20% max. (single-phase power supply with full-wave rectification) can be used with each DC Model.
2. Do not use an inverter output as the power supply. Refer to Safety Precautions for All Timers for details.
3. Refer to Safety Precautions for All Timers  when using the Timer together with a 2-wire AC proximity sensor.

Item H3CR-F H3CR-F8 H3CR-FN H3CR-F8N

Operating mode Flicker OFF start Flicker ON start

Pin type 11-pin 8-pin 11-pin 8-pin

Operating/Reset method Time-limit operation/Time-limit reset or self-reset

Output type Relay output (DPDT)

Mounting method DIN track mounting, surface mounting, and flush mounting

Approved standards UL508, CSA C22.2 No.14, NK, Lloyds
Conforms to EN61812-1 and IEC60664-1 (VDE0110) 4kV/2. 
Output category according to EN60947-5-1.

Time unit s (sec) ×10 s (10 sec) min (min) h (hrs)

Setting 1.2 0.05 to 1.2 1.2 to 12 0.12 to 1.2

3 0.3 to 3 3 to 30 0.3 to 3

12 1.2 to 12 12 to 120 1.2 to 12

30 3 to 30 30 to 300 3 to 30

Time unit ×10 s (10 sec) ×10 min (10 min) h (hrs) ×10 h (10 hrs)

Setting 1.2 1.2 to 12 1.2 to 12 0.12 to 1.2 1.2 to 12

3 3 to 30 3 to 30 0.3 to 3 3 to 30

12 12 to 120 12 to 120 1.2 to 12 12 to 120

30 30 to 300 30 to 300 3 to 30 30 to 300

Rated supply voltage (See notes 1, 2, and 3.) 100 to 240 VAC (50/60 Hz),12 VDC, 24 VAC/DC (50/60 Hz), 48 to 125 VDC

Operating voltage range 85% to 110% of rated supply voltage; 90% to 110% with 12-VDC models 

Power reset Minimum power-opening time: 0.1 s

Power consumption 100 to 240 VAC: approx. 10 VA (2.1 W) at 240 VAC
24 VAC/VDC: approx. 2 VA (1.7 W) at 24 VAC

approx. 1 W at 24 VDC
48 to 125 VDC: approx. 1.5 W at 125 VDC
12 VDC: approx. 1 W at 12 VDC

Control outputs Contact output: 5 A at 250 VAC/30 VDC, resistive load (cosφ = 1)
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■ Characteristics

Note: Refer to the Life-test Curve.

Accuracy of operating 
time

±0.2% FS max. (±0.2% FS ±10 ms max. in ranges of 1.2 and 3 s)

Setting error ±5% FS ±50 ms max.

Reset time 0.1 s max.

Reset voltage 10% max. of rated voltage

Influence of voltage ±0.2% FS max. (±0.2% FS ±10 ms max. in ranges of 1.2 and 3 s)

Influence of temperature ±1% FS max. (±1% FS ±10 ms max. in ranges of 1.2 and 3s)

Insulation resistance 100 MΩ min. (at 500 VDC)

Dielectric strength 2,000 VAC, 50/60 Hz for 1 min (between current-carrying metal parts and exposed non-current-carrying metal parts)
2,000 VAC, 50/60 Hz for 1 min (between control output terminals and operating circuit)
2,000 VAC, 50/60 Hz for 1 min (between contacts of different polarities)
1,000 VAC, 50/60 Hz for 1 min (between contacts not located next to each other)

Impulse withstand 
voltage

3 kV (between power terminals) for 100 to 240 VAC, 48 to 125 VDC
1 kV for 12 VDC, 24 VAC/DC
4.5 kV (between current-carrying terminal and exposed non-current-carrying metal parts) for 100 to 240 VAC, 48 to 
125 VDC
1.5 kV for 12 VDC, 24 VAC/DC

Noise immunity ±1.5 kV (between power terminals), square-wave noise by noise simulator (pulse width: 100 ns/1 μs, 1-ns rise)
±400 V for 12 VDC

Static immunity Malfunction: 8 kV
Destruction: 15 kV

Vibration resistance Destruction: 10 to 55 Hz with 0.75-mm single amplitude for 2 hrs each in three directions
Malfunction: 10 to 55 Hz with 0.5-mm single amplitude for 10 min each in three directions

Shock resistance Destruction: 980 m/s2 three times each in six directions
Malfunction: 98 m/s2 three times each in six directions

Ambient temperature Operating: −10°C to 55°C (with no icing)
Storage: −25°C to 65°C (with no icing)

Ambient humidity Operating: 35% to 85%

Life expectancy Mechanical: 20 million operations min. (under no load at 1,800 operations/h)
Electrical: 100,000 operations min. (5 A at 250 VAC, resistive load at 1,800 operations/h) (See note)

EMC (EMI) EN61812-1
Emission Enclosure: EN55011 Group 1 class A
Emission AC Mains: EN55011 Group 1 class A
(EMS) EN61812-1
Immunity ESD: IEC61000-4-2: 6 kV contact discharge (level 3)

8 kV air discharge (level 3)
Immunity RF-interference from AM Radio Waves: IEC61000-4-3: 10 V/m (80 MHz to 1 GHz) (level 3)
Immunity RF-interference from Pulse-modulated Radio Waves: IEC61000-4-3: 10 V/m (900±5 MHz) (level 3)
Immunity Conducted Disturbance: IEC61000-4-6: 10 V (0.15 to 80 MHz) (level 3)
Immunity Burst: IEC61000-4-4: 2 kV power-line (level 3)

2 kV I/O signal-line (level 4)
Immunity Surge: IEC61000-4-5: 1 kV line to line (level 3)

2 kV line to ground (level 3)

Case color Light Gray (Munsell 5Y7/1)

Degree of protection IP40 (panel surface)

Weight Approx. 100 g
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■ Life-test Curve

Connections

■ Block Diagrams

■ I/O Functions

■ Terminal Arrangement

10,000

5,000

1,000

500

100

Load current (A)

30 VDC L/R = 7 ms

250 VAC (cosφ = 0.4)

S
w

itc
hi

ng
 o

pe
ra

tio
ns

 (
x 

10
3 )

250 VAC/30 VDC
(cosφ = 1)

Reference: A maximum current of 0.15 A can be switched at 125 VDC (cosφ = 1) 
and a maximum current of 0.1 A can be switched if L/R is 7 ms. In 
both cases, a life of 100,000 operations can be expected.

 The minimum applicable load is 10 mA at 5 VDC (failure level: P).

ON indicator OFF indicator

One-chip microcomputer

ROM RAM Clock

AC (DC) input Power supply
circuit

Indicator
circuit

Zero setting 
detection
circuit

Time range/unit
selectors

Output
circuit

Inputs ---

Outputs Control output Outputs are turned ON/OFF according to the time set by the ON- and OFF-time setting knob.

(+)(~)

Power supply Power supply

H3CR-F8
H3CR-F8
NH3CR-F8-300
H3CR-F8N-300

H3CR-F
H3CR-FN
H3CR-F-300
H3CR-FN-300

Note: Leave terminals 5, 6, and 7 open.
Do not use them as relay terminals.
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Operation

■ Timing Chart
tON: ON set time
tOFF: OFF set time

Note: 1. The reset time requires a minimum of 0.1 s.
2. When power is supplied in flicker ON start mode, the OFF indicator lights momentarily. This, however, has no effect on the performance 

of the Timer.

Nomenclature

Operating mode Timing chart

Flicker OFF start

Flicker ON start

tOFF tON tOFF tON tOFF tOFF

ON
OFF

Power

0.1 s min

Lit
Not lit 

Lit
Not lit 

ON
OFF

ON
OFF

ON indicator

OFF indicator

Output NO

Output NC

② - ⑩
（② - ⑦）

① - ③、⑪ - ⑨
（① - ③、⑥ - ⑧）

① - ④、⑪ - ⑨
（① - ③、⑤ - ⑧）

tON tOFF tON tOFF tON tOFF

ON

OFF

0.1 s min. 

Lit

Not lit 

Lit

Not lit 

ON

OFF

ON

OFF

Power

ON indicator

OFF indicator

Output NO

Output NC

② - ⑩
（② - ⑦）

① - ③、⑪ - ⑨
（① - ③、⑥ - ⑧）

① - ④、⑪ - ⑨
（① - ③、⑤ - ⑧）

OFF-time unit display window

ON-time unit display window

OFF indicator (green)
Lit when the output is OFF.
ON indicator (orange)
Lit when the output is ON.

Scale range display 
windows

Time range selector (select one 
from 1.2, 3, 12, and 30 at full
scale)
For both ON-time and OFF-time.

OFF-time unit selector (select one from sec. 
10 s, min., and hrs, or from 10 s, 10 min, hrs, 
and 10 h)

ON-time setting knob (with orange pointer)
For ON-time setting

OFF-time setting knob (with green pointer)
For OFF-time setting

ON-time unit selector (select one 
from sec, 10 s, min, and hrs, or from 
10 s, 10 min, hrs, and 10 h)
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Dimensions
Note: All units are in millimeters unless otherwise indicated.

66.6
0.7

17.4
52.3

6
5.7

R1.3

44.8 × 44.8

48

48

66.6
0.7

17.4
52.3

6
5.7

R1.3

44.8 × 44.8

48

48

37 dia.

14 dia.

37 dia.

14 dia.

11 pins

8 pins

H3CR-F
H3CR-FN
H3CR-F-300
H3CR-FN-300

H3CR-F8
H3CR-F8N
H3CR-F8-300
H3CR-F8N-300

103.2* 100.9

2.3*

92.3* 90.0

2.3*

80
17.4 17.4

75

81.5 81.5

*These dimensions vary with the kind of DIN track (reference value).

Y92F-30
P3GA-11

Y92F-30
P3G-08

Dimensions with Front Connecting Socket 
P2CF-08-@/P2CF-11-@

H3CR-F
H3CR-FN

P2CF-11
P2CF-11-E

H3CR-F8
H3CR-F8N

P2CF-08
P2CF-08-E

Dimensions with Back Connecting Socket 
P3G-08/P3GA-11

H3CR-F
H3CR-FN

H3CR-F8
H3CR-F8N

(When
Y92A-48G
mounted)

(When
Y92A-48G
mounted)

In the interest of product improvement, specifications are subject to change without notice.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Solid-state Star-delta Timers

H3CR-G
DIN 48 × 48-mm Star-delta Timer

• A wide star-time range (up to 120 seconds) and star-delta 
transfer time range (up to 0.5 seconds).

Model Number Structure

■ Model Number Legend

Ordering Information

■ List of Models

H3CR - G 8 @ L @
1 2 3 4 5

1. Classification
G: Star-delta timer
2. Configuration
8: 8-pin socket

3. Outputs

4. Dimensions
L: Long-body model

5. Supply Volta ge
100-120AC: 100 to 120 VAC
200-240AC:  200 to 240 VAC

None: Star-delta operation contact
E: Star-delta operation contact 
 and instantaneous contact

Outputs Supply voltage 8-pin models

Time-limit contact 100 to 120 VAC H3CR-G8L 100-120AC

200 to 240 VAC H3CR-G8L 200-240AC

Time-limit contact and instantaneous contact 100 to 120 VAC H3CR-G8EL 100-120AC

200 to 240 VAC H3CR-G8EL 200-240AC

Note: Specify both the model number and supply voltage when ordering.
Example: H3CR-G8L 100-120AC

Supply voltage
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Accessories (Order Separately)

■ Accessories (Order Separately)

Adapter, Protective Cover, Setting Ring and Panel Cover

Note: Refer to page 11 to 12 for details on Dimension.
*1 The Y92F-48B Front Cover and the Y92P-48G@ Panel Cover cannot be used at the same time. 
*2 The Y92A-48B Front Cover is made from hard plastic. Remove the Front Cover to change the set value. The Y92P-48G@ Panel Cover and 

the Y92F-70/-71 Flush Mounting Adapter also cannot be used at the same time. 
*3 The Y92S-27/-28 Setting Ring cannot be used alone. It must be used together with the Y92P-48G@ Panel Cover. 
*4 The Y92A-48B Front Cover and the Y92F-70/-71 Flush Mounting Adapter also cannot be used at the same time.

Sockets

Note: 1. The P2CF-08-E has a finger-protection structure. Round crimp terminals cannot be used. Use forked crimp terminals. 
2. The P3G-08 Socket can be used together with the Y92A-48G Terminal Cover to implement finger protection. 
3. For details, refer to Socket and DIN Track Products.

Terminal Cover

Note: For details, refer to Socket and DIN Track Products.

Name/specifications Models

Flush Mounting Adapter Y92F-30

Y92F-70 *1

Y92F-71 *1

Protective Cover Y92A-48B *2

Hold-down Clip For PF085A Socket Y92H-2

For PL08 Sockets Y92H-1

Setting Ring A Y92S-27 *3

Setting Ring B and C Y92S-28 *3

Panel Cover Light gray (5Y7/1) Y92P-48GL *4

Black (N1.5) Y92P-48GB *4

Medium gray (5Y5/1) Y92P-48GM *4

Timer Round Sockets

Pin Connection Terminal Models

8-pin Front Connecting DIN track mounting P2CF-08

DIN track mounting 
(Finger-safe type)

P2CF-08-E

DIN track mounting PF085A

Back Connecting Screw terminal P3G-08

Solder terminal PL08

Wrapping terminal PL08-Q

PCB terminal PLE08-0

Application  Model Remarks

For back connecting socket Y92A-48G For P3G-08 and P3GA-11



H3CR-G

3

Specifications

■ General

■ Time Ranges

■ Ratings

Note: 1. Do not use an inverter output as the power supply. Refer to Safety Precautions for All Timers for details.
2. Refer to Safety Precautions for All Timers when using the Timer together with a 2-wire AC proximity sensor.

Item H3CR-G8L H3CR-G8EL

Functions Star-delta timer Star-delta timer with instantaneous output

Pin type 8-pin

Operating/Reset method Time-limit operation/Self-reset

Output type Time-limit: SPST-NO (star operation circuit)
SPST-NO (delta operation circuit)

Time-limit: SPST-NO (star operation circuit)
SPST-NO (delta operation circuit)

Instantaneous: SPST-NO

Mounting method DIN track mounting, surface mounting, and flush mounting

Approved standards UL508, CSA C22.2 No.14, NK, Lloyds
Conforms to EN61812-1 and IEC60664-1 (VDE0110) 4kV/2.
Output category according to EN60947-5-1.

Time unit Star operation time ranges

Full scale setting 6 0.5 to 6 s

12 1 to 12 s

60 5 to 60 s

120 10 to 120 s

Star-delta transfer time Programmable at 0.05 s, 0.1 s, 0.25 s or 0.5 s

Rated supply voltage (See notes 1 and 2.) 100 to 120 VAC (50/60 Hz), 200 to 240 VAC (50/60 Hz)

Operating voltage range 85% to 110% of rated supply voltage

Power reset Minimum power-opening time: 0.5 s

Power consumption 100 to 120 VAC: approx. 6 VA (2.6 W) at 120 VAC
200 to 240 VAC: approx. 12 VA (3.0 W) at 240 VAC

Control outputs Contact output: 5 A at 250 VAC/30 VDC, resistive load (cosφ = 1)
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■ Characteristics

Note: Refer to the Life-test Curve.

Accuracy of operating 
time

±0.2% FS max.

Setting error ±5% FS ±50 ms max.

Accuracy of Star-delta 
transfer time

±25% FS + 5 ms max.

Reset voltage 10% max. of rated voltage

Influence of voltage ±0.2% FS max.

Influence of temperature ±1% FS max.

Insulation resistance 100 MΩ min. (at 500 VDC)

Dielectric strength 2,000 VAC, 50/60 Hz for 1 min (between current-carrying metal parts and exposed non-current-carrying metal parts)
2,000 VAC, 50/60 Hz for 1 min (between control output terminals and operating circuit)
2,000 VAC, 50/60 Hz for 1 min (between contacts of different polarities)
1,000 VAC, 50/60 Hz for 1 min (between contacts not located next to each other)

Impulse withstand 
voltage

3 kV (between power terminals)
4.5 kV (between current-carrying terminal and exposed non-current-carrying metal parts)

Noise immunity ±1.5 kV (between power terminals), square-wave noise by noise simulator (pulse width: 100 ns/1 μs, 1-ns rise)

Static immunity Malfunction: 8 kV
Destruction: 15 kV

Vibration resistance Destruction: 10 to 55 Hz with 0.75-mm single amplitude for 2 hrs each in three directions
Malfunction: 10 to 55 Hz with 0.5-mm single amplitude for 10 min each in three directions

Shock resistance Destruction: 980 m/s2 three times each in six directions
Malfunction: 294 m/s2 three times each in six directions

Ambient temperature Operating: −10°C to 55°C (with no icing)
Storage: −25°C to 65°C (with no icing)

Ambient humidity Operating:  35% to 85%

Life expectancy Mechanical: 20 million operations min. (under no load at 1,800 operations/h)
Electrical: 100,000 operations min. (5 A at 250 VAC, resistive load at 1,800 operations/h) (See note)

EMC (EMI) EN61812-1
Emission Enclosure: EN55011 Group 1 class A
Emission AC Mains: EN55011 Group 1 class A
(EMS) EN61812-1
Immunity ESD: IEC61000-4-2: 6 kV contact discharge (level 3)

8 kV air discharge (level 3)
Immunity RF-interference from AM Radio Waves: IEC61000-4-3: 10 V/m (80 MHz to 1 GHz) (level 3)
Immunity RF-interference from Pulse-modulated Radio Waves: IEC61000-4-3: 10 V/m (900±5 MHz) (level 3)
Immunity Conducted Disturbance: IEC61000-4-6: 10 V (0.15 to 80 MHz) (level 3)
Immunity Burst: IEC61000-4-4: 2 kV power-line (level 3)

2 kV I/O signal-line (level 4)
Immunity Surge: IEC61000-4-5: 1 kV line to line (level 3)

2 kV line to ground (level 3)

Case color Light Gray (Munsell 5Y7/1)

Degree of protection IP40 (panel surface)

Weight H3CR-G8L: approx. 110 g; H3CR-G8EL: approx. 130 g
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■ Life-test Curve

Connections

■ Block Diagrams
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Load current (A)

30 VDC L/R = 7 ms

250 VAC (cosφ = 0.4)
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250 VAC/30 VDC 
(cosφ = 1)

Reference: A maximum current of 0.15 A can be switched at 125 VDC (cosφ = 1) 
and a maximum current of 0.1 A can be switched if L/R is 7 ms. In 
both cases, a life of 100,000 operations can be expected.

 The minimum applicable load is 10 mA at 5 VDC (failure level: P).

H3CR-G8L

AC input Star operation

Delta operation

Power
supply
circuit

Star operation 
time
oscillation
circuit

Star
operation 
time counting
circuit

Star
operation 
time range 
selector

Star-delta
transfer time 
selector

Star-delta
transfer time 
oscillation
circuit

Star-delta
transfer time 
counting
circuit

Output
circuit

Indicator
circuit

Star
operation 
indicator

Delta
operation 
indicator

H3CR-G8EL

Star operation

Delta operation

AC input
Power
supply
circuit

Star operation 
time
oscillation
circuit

Star
operation 
time range 
selector

Star
operation 
time counting
circuit

Star-delta
transfer time 
selector

Star-delta
transfer time 
oscillation
circuit

Star-delta
transfer time 
counting
circuit

Output
circuit

Indicator
circuit

Instantaneous
output circuit

Star
operation 
indicator

Delta
operation 
indicator
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■ I/O Functions

■ Terminal Arrangement

Operation

■ Timing Chart
t1: Star operation time setting
t2: Star-delta transfer time

Nomenclature

Inputs ---

Outputs Control output If the time reaches the value set with the time setting knob, the star operation output will be turned OFF 
and there will be delta operation output after the set star-delta transfer time has elapsed.

H3CR-G8L H3CR-G8EL

Instantaneous contact
Delta
operation 
contact

Star
operation 
contact

Note: Leave terminals 1, 3, and 4 open. 
Do not use them as relay terminals.

Delta
operation 
contact

Star
operation 
contact

Note: Leave terminal 4 open. Do not use
them as relay terminals.

Model Timing chart

H3CR-G8L/-G8EL

t1

t2

0.5 s min.

Power (2 − 7)

Star operation indicator

Delta operation indicator

ON
OFF

Lit
Not lit

ON
OFF

ON
OFF

ON
OFF

Lit
Not lit

Instantaneous output
(1 − 3) (-E models)

Star operation 
output (8 − 5)

Delta operation 
output (8 − 6)

Star-delta transfer time display window

Star operation 
indicator (green)

Delta operation 
indicator (orange)

Scale range display 
windows

Star operation time range selector 
(select one from 6, 12, 60, and 120 
at full scale)

Time unit display 
(sec is fixed)

Time setting knob (for setting 
star operation time)

Star-delta transfer time selector 
(select one from 0.05 s, 0.1 s, 
0.25 s, and 0.5 s)
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Dimensions
Note: All units are in millimeters unless otherwise indicated.

15
6

(78.0)
63.7

44.8 × 44.8

0.7

48

48

39 dia.

8 pins

50
16.5

50

Dimensions with Set Rin g

Time setting ring Panel cover

42 dia.

101.3* 99

2.3*

15
86.4
92.9

Y92F-30
P3G-08

H3CR-G8@L

*These dimensions vary with the kind of DIN track (reference value).

Dimensions with Front Connectin g Socket 
P2CF-08-@

P2CF-08
P2CF-08-E

Dimensions with Back Connectin g Socket 
P3G-08

H3CR-
G8@L

(When
Y92A-48G
mounted)

In the interest of product improvement, specifications are subject to change without notice.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Solid-state Power OFF-delay Timers

H3CR-H
DIN 48 × 48-mm Power OFF-delay Timer

• Long power OFF-delay times;
S-series: up to 12 seconds,
M-series: up to 12 minutes.

• Models with forced-reset input are available.
• 11-pin and 8-pin models are available.

Model Number Structure

■ Model Number Legend
Note: This model number legend includes combinations that are not available. Before ordering, please check the List of Models on page 1 for 

availability.

■ List of Models

H3CR - H @ @ L @ @
1 2 3 4 5 6

1. Classification
H: Power OFF-delay timer
2. Configuration

3. Input

4. Dimensions
L: Long-body model

None: 11-pin socket
8: 8-pin socket

None: Without reset input
R: With reset input

5. Supply Volta ge 6. Time Range
S:  0.05 to 12 s
M:  0.05 to 12 min

100-120AC:  100 to 120 VAC
200-240AC:  200 to 240 VAC
48DC:  48 VDC
100-125DC:  100 to 125 VDC

Note: Specify the model number, supply voltage, and time range (S or M) when ordering.

Input Output Supply voltage S-series M-series

11-pin models 8-pin models 11-pin models 8-pin models

Without
reset
input

DPDT 100 to 120 VAC --- H3CR-H8L 100-120AC S --- H3CR-H8L 100-120AC M

200 to 240 VAC H3CR-H8L 200-240AC S H3CR-H8L 200-240AC M

24 VAC/DC H3CR-H8L 24AC/DC S H3CR-H8L 24AC/DC M

48 VDC H3CR-H8L 48DC S H3CR-H8L 48DC M

100 to 125 VDC H3CR-H8L 100-125DC S H3CR-H8L 100-125DC M

With
reset 
input

100 to 120 VAC H3CR-HRL 100-120AC S --- H3CR-HRL  100-120AC M ---

200 to 240 VAC H3CR-HRL 200-240AC S H3CR-HRL  200-240AC M

24 VAC/DC H3CR-HRL 24AC/DC S H3CR-HRL  24AC/DC M

48 VDC H3CR-HRL 48DC S H3CR-HRL  48DC M

100 to 125 VDC H3CR-HRL 100-125DC S H3CR-HRL  100-125DC M

SPDT 100 to 120 VAC --- H3CR-H8RL 100-120AC S --- H3CR-H8RL 100-120AC M

200 to 240 VAC H3CR-H8RL 200-240AC S H3CR-H8RL 200-240AC M

24 VAC/DC H3CR-H8RL 24AC/DC S H3CR-H8RL 24AC/DC M

48 VDC H3CR-H8RL 48DC S H3CR-H8RL  48DC M

100 to 125 VDC H3CR-H8RL 100-125DC S H3CR-H8RL 100-125DC M

Note: Specify the model number, supply voltage, and time range (S or M) when ordering.
Example: H3CR-H8L 100-120AC S

Supply voltage
Time range
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■ Accessories (Order Separately)

Adapter, Protective Cover and Hold-down Clip

Note: Refer to H3CR-A datasheet for details.
* The Y92F-48B Front Cover is made from hard plastic. Remove the Front Cover to change the set value.

Sockets

Note: 1. The P2CF-@@-E has a finger-protection structure. Round crimp terminals cannot be used. Use forked crimp terminals.
2. The P3GA-11 and P3G-08 Socket can be used together with the Y92A-48G Terminal Cover to implement finger protection. 
3. For details, refer to Socket and DIN Track Products.

Terminal Cover

Note: For details, refer to Socket and DIN Track Products.

Specifications

■ General

■ Time Ranges

Note: 1. If the above minimum power ON time is not secured, the H3CR may not operate. Be sure to secure the above minimum power ON time.
2. Do not use the Timer with a repeat period of less than 3 s. Doing so may result in abnormal heating or burning. Refer to Safety Precautions 

(H3CR-H) on page 8 for details.

Name/specifications Models
Flush Mounting Adapter Y92F-30
Protective Cover Y92A-48B
Hold-down Clip For PF085A Socket Y92H-2

For PL08 and PL11 Sockets Y92H-1

Timer Round Sockets
Pin Connection Terminal Models

11-pin Front Connecting DIN track mounting P2CF-11
DIN track mounting 
(Finger-safe type)

P2CF-11-E

Back Connecting Screw terminal P3GA-11
Solder terminal PL11
Wrapping terminal PL11-Q
PCB terminal PLE11-0

8-pin Front Connecting DIN track mounting P2CF-08
DIN track mounting 
(Finger-safe type)

P2CF-08-E

DIN track mounting PF085A
Back Connecting Screw terminal P3G-08

Solder terminal PL08
Wrapping terminal PL08-Q
PCB terminal PLE08-0

Application  Model Remarks

For back connecting socket Y92A-48G For P3G-08 and P3GA-11

Item H3CR-H8L H3CR-H8RL H3CR-HRL
Operating/Reset method Instantaneous operation/Time-limit reset Instantaneous operation/Time-limit reset/Forced reset
Pin type 8-pin 11-pin
Input type --- No-voltage
Output type Relay output (DPDT) Relay output (SPDT) Relay output (DPDT)
Mounting method DIN track mounting, surface mounting, and flush mounting
Approved standards UL508, CSA C22.2 No.14, NK, Lloyds

Conforms to EN61812-1 and IEC60664-1 (VDE0110) 4kV/2. 
Output category according to EN60947-5-1.

Time unit S-series M-series
s (sec) min (min)

Setting 0.6 0.05 to 0.6
1.2 0.12 to 1.2
6 0.6 to 6
12 1.2 to 12

Min. power ON time 0.1 s min. 2 s min.
Time-up operation repeat period 3 s min.
Forced-reset repeat period 3 s min.
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■ Ratings

Note: 1. A power supply with a ripple of 20% max. (single-phase power supply with full-wave rectification) can be used with each DC Model.
2. Do not use an inverter output as the power supply. Refer to Safety Precautions for All Timers for details.
3. For contact input, use contacts which can adequately switch 1 mA at 5 V.

■ Characteristics

Note: Refer to the Life-test Curve.

Rated supply voltage (See notes 1 and 2.) 100 to 120 VAC (50/60 Hz), 200 to 240 VAC (50/60 Hz), 24 VAC/VDC (50/60 Hz), 48 VDC, 
100 to 125 VDC

Operating voltage range 85% to 110% of rated supply voltage

No-voltage input (See note 3.) ON-impedance: 1 kΩ max.
ON residual voltage: 1 V max.
OFF impedance: 500 kΩ min.

Power consumption 100 to 120 VAC: approx. 0.23 VA (0.22 W) at 120 VAC
200 to 240 VAC: approx. 0.35 VA (0.3 W) at 240 VAC
24 VAC/DC: approx. 0.17 VA (0.15 W) at 24 VAC

approx. 0.1 W at 24 VDC
48 VDC: approx. 0.18 W at 48 VDC
100 to 125 VDC: approx. 0.5 W at 125 VDC

Control outputs Contact output: 5 A at 250 VAC/30 VDC, resistive load (cosφ = 1)

Accuracy of operating 
time

±0.2% FS max. (±0.2% FS ±10 ms max. in ranges of 0.6 and 1.2 s)

Setting error ±5% FS ±50 ms max.

Operation start voltage 30% max. of rated voltage

Influence of voltage ±0.2% FS max. (±0.2% FS ±10 ms max. in ranges of 0.6 and 1.2 s)

Influence of temperature ±1% FS max. (±1% FS ±10 ms max. in ranges of 0.6 and 1.2 s)

Insulation resistance 100 MΩ min. (at 500 VDC)

Dielectric strength 2,000 VAC, 50/60 Hz for 1 min (between current-carrying metal parts and exposed non-current-carrying metal parts)
2,000 VAC, 50/60 Hz for 1 min (between control output terminals and operating circuit)
2,000 VAC, 50/60 Hz for 1 min (between contacts of different polarities)
1,000 VAC, 50/60 Hz for 1 min (between contacts not located next to each other)

Impulse withstand 
voltage

3 kV (between power terminals) for 100 to 120 VAC, 200 to 240 VAC, 100 to 125 VDC;
1 kV for 24 VAC/DC, 48 VDC
4.5 kV (between current-carrying terminal and exposed non-current-carrying metal parts) for 100 to 120 VAC, 200 to 
240 VAC, 100 to 125 VDC;
1.5 kV for 24 VAC/DC, 48 VDC

Noise immunity ±1.5 kV (between power terminals) and ±600 V (between input terminals), square-wave noise by noise simulator 
(pulse width: 100 ns/1 μs, 1-ns rise); ±1 kV (between power terminals) for 48 VDC

Static immunity Malfunction: 8 kV, Destruction:15 kV

Vibration resistance Destruction: 10 to 55 Hz with 0.75-mm single amplitude for 2 hrs each in three directions
Malfunction: 10 to 55 Hz with 0.5-mm single amplitude for 10 min each in three directions

Shock resistance Destruction: 980 m/s2 three times each in six directions
Malfunction: 98 m/s2 three times each in six directions

Ambient temperature Operating: −10°C to 55°C (with no icing),  
Storage: −25°C to 65°C (with no icing)

Ambient humidity Operating: 35% to 85%

Life expectancy Mechanical: 10 million operations min. (under no load at 1,200 operations/h)
Electrical: 100,000 operations min. (5 A at 250 VAC, resistive load at 1,200 operations/h) (See note)

EMC (EMI) EN61812-1
Emission Enclosure: EN55011 Group 1 class A
Emission AC Mains: EN55011 Group 1 class A
(EMS) EN61812-1
Immunity ESD: IEC61000-4-2: 6 kV contact discharge (level 3)

8 kV air discharge (level 3)
Immunity RF-interference from AM Radio Waves: IEC61000-4-3: 10 V/m (80 MHz to 1 GHz) (level 3)
Immunity RF-interference from Pulse-modulated Radio Waves: IEC61000-4-3: 10 V/m (900±5 MHz) (level 3)
Immunity Conducted Disturbance: IEC61000-4-6: 10 V (0.15 to 80 MHz) (level 3)
Immunity Burst: IEC61000-4-4: 2 kV power-line (level 3)

2 kV I/O signal-line (level 4)
Immunity Surge: IEC61000-4-5: 1 kV line to line (level 3)

2 kV line to ground (level 3)

Case color Light Gray (Munsell 5Y7/1)

Degree of protection IP40 (panel surface)

Weight Approx. 120 g
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■ Life-test Curve

Connections

■ Block Diagrams

■ I/O Functions
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Load current (A)

30 VDC L/R = 7 ms

250 VAC (cosφ = 0.4)
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250 VAC/30 VDC 
(cosφ = 1)

Reference: A maximum current of 0.15 A can be switched at 125 VDC (cosφ = 1) 
and a maximum current of 0.1 A can be switched if L/R is 7 ms. In 
both cases, a life of 100,000 operations can be expected.

 The minimum applicable load is 10 mA at 5 VDC for H3CR-H8L/-HRL
and 100 mA at 5 VDC for H3CR-H8RL (failure level: P).

Without Reset Input (H3CR-H 8L)

LC
D

AC (DC) input Power supply
circuit

Power failure
detection circuit

Oscillation
circuit

Time range/ 
unit selector

Counting
circuit

Output
circuit

Indicator
circuit

Output
indicator

With Reset Input (H3CR-H 8RL/-HRL)

LC
D

Input circuit

AC (DC) input

Reset input

Power supply
circuit

Power failure
detection circuit

Oscillation
circuit

Time range/ 
unit selector

Counting
circuit

Output
circuit

Indicator
circuit

Output
indicator

Inputs Reset Turns off the control output and resets the elapsed time.

Outputs Control output Operates instantaneously when the power is turned on and time-limit resets when the set time is up 
after the power is turned off.
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■ Terminal Arrangement
Note: DC models, including 24 VAC/DC models, have polarity.

8-pin Models

Without Reset Input (H3CR-H 8L) With Reset Input (H3CR-H 8RL)

11-pin Model

With Reset Input (H3CR-HRL)

Power supply

Power supply

Reset input

Power supply

Reset
input

Note: Leave terminal 3 open. Do not use
them as relay terminals.

Note: Leave terminal 6 open. Do not use
them as relay terminals.
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Operation

■ Timing Chart
t: Set time
Rt: Minimum power ON time (S-series: 0.1 s min.; M-series: 2 s min.)

If the power ON time is less than this value, the Timer may not operate (i.e., output may not turn ON).

Note: If the power is turned ON until the set time is up, the timer will be retriggered.

Model Timing chart

H3CR-H8L

H3CR-H8RL

H3CR-HRL

Rt
t

Rt
tON

OFF

Output (1 − 3)

Lit
Not lit

Output (1 − 4)

Output (8 − 6)

Output (8 − 5)

Power
(See note)

Output
indicator

t t
RtRt

Lit
Not lit

ON

OFF

Output (8 − 6) 

Reset input ON (Short-circuited)
OFF (Open)

0.05 s min. 0.05 s min.

Output (8 − 5)

Power
(See note)

Output
indicator

Rt

t
Rt

tON

OFF

Output (1 − 3)

Lit
Not lit

Output (1 − 4)

Output (11 − 9)

Output (11 − 8)

Reset input

0.05 s min.

Power
(See note)

Output
indicator

0.05 s 
min.
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Nomenclature

Dimensions
Note: All units are in millimeters unless otherwise indicated.

Output indicator (red)

Scale range display windows

Time range selector (select 
one from 0.6, 1.2, 6, and 12 at 
full scale)

Time unit display
S-series: sec
M-series: min

Time setting knob (for setting 
power OFF-delay time)

15 78.0
6 63.7 0.7

44.8 × 44.8

48

48

15 78.0
6 63.7 0.7

44.8 × 44.8

48

48

H3CR-HRL

39 dia.

39 dia.

8 pins

11 pins

H3CR-H8L
H3CR-H8RL

112.2* 109.9

2.3*

15 91.4

101.3* 99

2.3*

15
86.4

92.9 92.9

 H3CR-HRL

*These dimensions vary with the kind of DIN track (reference value).

Y92F-30P3G-08

H3CR-H8@L

Y92F-30
P3GA-11

H3CR-HRL

Dimensions with Front Connectin g Socket 
P2CF-08-@/P2CF-11-@

P2CF-08
P2CF-08-E

P2CF-11
P2CF-11-E

H3CR-
H8@L

(When
Y92A-48G
mounted)

(When
Y92A-48G
mounted)

Dimensions with Back Connectin g Socket 
P3G-08/P3GA-11
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Safety Precautions (H3CR-H)
Note: The undermentioned is common for all H3CR-H models.

■ Power Supplies
The H3CR-H has a large inrush current; provide sufficient power 
supply capacity. If the power supply capacity is too small, there may 
be delays in turning ON the output.

With the H3CR-H@RL, for the power supply of an input device, use 
an isolating transformer, of which the primary and secondary 
windings are mutually isolated and the secondary winding is not 
grounded.

■ Input/Output (H3CR-H@RL)
An appropriate input is applied to the input signal terminal of the 
Timer when the input terminal for the input signal is short-circuited. 
Do not attempt to connect any input terminal to any terminal other 
than the input terminal or to apply voltage across other than the 
specified input terminals or the internal circuits of the Timer may be 
damaged.

The H3CR-H@RL uses transformerless power supply. When
connecting a relay or transistor as an external signal input device, 
pay attention to the following points to prevent short-circuiting due to 
a sneak current to the transformerless power supply.

If input is made simultaneously from one input contact or a transistor 
to the H3CR-H and a Timer whose common input terminals are used 
as power terminals, such as the H3CR-A, a short-circuit current will 
be generated. Either input through isolated contacts, or isolate the 
power supply for one of the Timers.

■ Wiring
The H3CR-H has a high impedance circuit. Therefore, the H3CR-H 
may not be reset if the H3CR-H is influenced by inductive voltage. In 
order to eliminate any influence of inductive voltage, the wires 
connected to the H3CR-H must be as short as possible and should 
not be installed alongside power lines. If the H3CR-H is influenced by 
inductive voltage that is 30% or more of the rated voltage, connect a 
CR filter with a capacitance of approximately 0.1 μF and a resistance 
of approximately 120 Ω or a bleeder resistor between the power 
supply terminals. If there is any residual voltage due to current 
leakage, connect a bleeder resistor between the power supply 
terminals.

■ Operation
An interval of 3 s minimum is required to turn on the H3CR-H after 
the H3CR-H is turned off. If the H3CR-H is turned on and off 
repeatedly with an interval of shorter than 3 s, abnormal heating or 
burning may occur in internal elements.

After the forced reset function of the H3CR-H is activated, an interval 
of 3 s minimum is required to activate the forced reset function again. 
If the forced reset function is activated repeatedly with an interval of 
shorter than 3 s, the internal parts of the H3CR-H may deteriorate 
and the H3CR-H may malfunction.

If it is required that the output be turned on repeatedly with an 
interval of shorter than 3 s, consider use of the H3CR-A in mode D 
(signal OFF-delay).

■ Others
If the H3CR-H is dropped or experiences some other kind of shock, 
because a latching relay is used for output, contacts may be reversed 
or go into a neutral state. If the H3CR-H is dropped, reconfirm correct 
operation.

10,

2,

4*, 7

1*, 5

7*

2*

Correct

Input terminal

H3CR-H@RL

Power supply

Isolation transformer is required.
Input device

*:H3CR-H8RL

H3CR-H@RL

Power
supply

Input
terminal

Input device

4*, 7 10, 7*

2, 2*1*, 5

Incorrect

Isolation
transformer

*:H3CR-H8RL

10, 7*

2, 2*

10

2

R.S.
76

G.
5

4*,

51*,

7
H3CR-H@RL

Short-circuit current

*: H3CR-H8RL

H3CR-A

Power

3 s min.

Output
state 1

Output
state 2

Power

3 s min.

Output

3 s min.

Reset
input

In the interest of product improvement, specifications are subject to change without notice.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.



3.1.4. Schneider Electric Circuit Breaker (NSX250B) 







3.1.5. Schneider Electric Switch (NS630) 







3.1.6. Schneider Electric Earth-leakage Relay (RH99P) 







3.1.7. Crompton Protector Relay (252-PSGW) 
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Features
Three-phase, three or four-wire

Adjustable set point

Adjustable time delay

Internal differential

LED trip indication

Double-pole relay contacts

Automatic reset

Benefits
Monitoring of correct phase rotation

Protects against phantom or
regenerated phase voltage

Protection against phase loss, reversal
or sequence

Under-voltage and unbalanced voltage
monitoring

Prevents reverse rotation of motor
driven equipment

Ensures correct engine rotation

Protects portable electrical equipment

Nuisance tripping avoidance

Applications
Marine panels

Switchgear

Distribution systems

Generator sets

Control panels

Process control

Motor protection

Transformers

Overload protection

250 Series DIN-rail and Wall 
Mounted Relays

Phase Balance
The 250 series phase balance protector module provides continuous
surveillance of a three-phase, three- or four-wire system and monitors the
correct phase rotation or sequence of three-phase supply systems. The
module protects against phase loss, reversal or sequence, phase

unbalance and system under-voltage.

Operation
Rotating machines are particularly vulnerable to incorrect phase sequence. Three-
phase motors can rotate in the wrong direction, potentially leading to physical
damage or the risk of injury to personnel, yet voltage and current readings may
appear normal. If one phase is lost because of a blown fuse, electric motors can
continue to operate (single-phasing) which can result in severe electrical or
mechanical damage. This relay has the added advantage that it will detect the
phantom or regenerated phase that can be caused by a single-phase failure on
some equipment or when running motors at low load levels.

An unbalanced supply voltage can lead to temperature rises in motors. An
unbalanced voltage as little as 10% can increase operating temperature to 150% of
normal. For permanent installations, this relay should be used to monitor the
incoming supply, protecting all equipment against incorrect connection at initial
installation or after maintenance work. Rotating machines that cannot tolerate
reverse rotation or pose significant risk to personnel under this condition should be
individually protected with this relay. The possibility of incorrect supply connection
is much more likely in portable equipment or marine applications.

The protector continuously monitors the three-phase supply. With the correct
phase sequence applied and all three voltages balanced within the required limits,
the front panel LED will illuminate and the output relay will be energised. An
incorrect sequence, missing phase, out of balance or under-voltage condition will
de-energise the relay and the LED will be extinguished.

The set point control allows adjustment of the voltage matching between 5% and
15%. The time delay function operates only for the voltage unbalance condition. The
delay can be used to prevent nuisance tripping due to short term unbalance
situations. Incorrect phase rotation, a missing phase or an under-voltage condition
trip the relay immediately.

Relay Protection ANSI no. Cat. no.

3-phase 3- or 4-wire Phase loss and 47 252-PSF
unbalance 5-15%

3-phase 3- or 4-wire Phase loss, unbalance 47/27 252-PSG
and under-voltage 5-15%

Product Codes

Please specify system voltage, frequency and required options at time of ordering.
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Specification – Phase Balance

Nominal voltage 110V, 120V, 208V, 220V, 230V, 240V, 277V,
380V, 400V, 415V, 440V or 480V

System frequency 50 or 60Hz

Voltage burden 3VA approx.

Overload 1.2 x rating continuously, 1.5 x rating for 
10 x seconds

Set point repeatability >0.5% of full span

Under-voltage set point Pre-set at 15% of nominal voltage. Other 
values 10 to 30% to order (model 252-PSG 
only)

Trip level adjustment Phase unbalance adjustable 5 to 15%

Time delay 10 seconds as standard.
Up to 30 seconds available

Auxiliary voltage burden 4VA (max)

Output relay 2-pole change over

Relay contact rating AC: 240V 5A, non inductive  
DC: 24V 5A resistive

Relay mechanical life 0.2 million operations at rated loads

Relay reset Automatic

Operating temperature 0°C to +60°C (0°C to +40°C for UL models)

Storage temperature –20°C to +70°C

Temperature co-efficient 0.05% per °C

Interference immunity Electrical stress surge withstand and
non-function to ANSI/IEEE C37 90a

Enclosure style DIN-rail with wall mounting facility

Material Flame retardant polycarbonate/ABS

Enclosure integrity IP50

Model 252 dimensions 55mm (2.2") wide x 70mm (2.8") high 
x 112mm (4.4") deep

Weight 0.4Kg approx.

Dimensions

Model 252

55mm (2.2”)

7
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m
m

 (
2
.8

”)

3
5

m
m
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7
”)

112mm (4.4”)

RELEASE CLIP

55mm (2.2”)

3
5

m
m

 (
1.
3

7
”)

17.5mm
(0.68”)

35mm
(1.37”) 15

.5
m

m
(0

.6
”)

12
m

m
(0

.5
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2 HOLES
Ø 4.1”

Connections

252-PSF

252-PSG Contact Set 1 Contact Set 2

Relay

Input

Note: Neutral connection not required.



3.2. Operation & Maintenance Instructions 
3.2.1. Solcon Soft Starter (RVS-DX) 
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                                                    Safety 
Read this manual carefully before operating the equipment and follow its instructions. 
Installation, operation and maintenance should be in strict accordance with this manual, national 
codes and good practice. Installation or operation not performed in strict accordance with these 
instructions will void manufacturer’s warranty. 
Disconnect all power inputs before servicing the soft-starter and/or the motor. 
After installation, check and verify that no parts (bolts, washers, etc) have fallen into the starter. 
During shipping, the soft-starter might have been roughly handled, therefore, it is recommended to 
initialize the soft-starter by connecting supply voltage prior to operating the soft-starter with a motor.  

                                                                           Attention 
This product was designed for compliance with IEC 947-4-2 for class A equipment. 
RVS-DX 8 - 170 are UL and cUL approved. RVS-DX 210 - 820 are designed to meet UL and cUL requirements. 
Use of the product in domestic environments may cause radio interference, in which case, the user may be required to 
employ additional mitigation methods. 
Utilization category is AC-53a or AC53b, Form 1. For further information, see Technical Specification 

                                                            Warnings 
Internal components and P.C.B’s are at mains potential when the RVS-DX is connected to mains. 
This voltage is extremely dangerous and will cause death or severe injury if contacted. 
When RVS-DX is connected to mains, even if control voltage is disconnected and motor is 
stopped, full voltage may appear on starter’s output and motor’s terminals. 
The starter must be grounded to ensure correct operation, safety and to prevent damage. 
Check that Power Factor capacitors are not connected to the output side of the soft starter. 
Do not interchange line and load connections

 
The company reserves the right to make any improvements or modifications to its products without prior notice. 
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Starter Selection 

The RVS-DX is a third generation; highly sophisticated 
and reliable starter designed for use with standard 
three-phase, three-wire, squirrel cage induction motors. 
It provides the best method of reducing current and 
torque during motor starting. 

The RVS-DX starts the motor by supplying a slowly 
increasing voltage, providing soft start and smooth 
acceleration, while drawing the minimum current 
necessary to start the motor. 

The RVS-DX is equipped with internal by-pass relays 
controlled by its micro-controller. The relays close 
after the end of the starting process, thus reducing 
heating and saving power. 

The future option RS 485 Communication with 
MODBUS protocol will enables full control (Start, 
Stop, commands etc.) and supervision. Up to 32 
starters can be connected on a shield twisted pair to a 
host computer. 

Ratings and Frame sizes 

Max Motor 
FLA (Amp) 

Starter Type 
FLC

Frame
Size 

Bypass 

8 RVS-DX 8 Yes 
17 RVS-DX 17 Yes 
31 RVS-DX 31 Yes 
44 RVS-DX 44

D1

Yes
58 RVS-DX 58 Yes 
72 RVS-DX 72

D2
Yes

85 RVS-DX 85 Yes 
105 RVS-DX 105

D3
Yes

145 RVS-DX 145 Yes 
170 RVS-DX 170

D4
Yes

210 RVS-DX 210 Yes 
310 RVS-DX 310

D5
Yes

390 RVS-DX 390 D6 Yes 
460 RVS-DX 460 D7 Yes 
580 RVS-DX 580 D8 Yes 
820 RVS-DX 820 D9 Yes 

8A-310A models are equipped with Internal by-pass relays. 
390A-820A models are equipped with Internal by-pass contactors. 

Dimensions (mm) and Weights 

Size Width Height Depth Kg
D1 120 232 122 3.0 
D2 129 275 182 5.2 
D3 129 380 182 8.5 
D4 172 380 192 12.5 
D5 380 455 300 42 
D6 350 545 308  
D7 436 632 318  
D8 436 632 318  
D9 560 650 318  

For accurate dimensions, see page 34 

The starter should be selected in accordance with the 
following criteria (see Ordering Information data). 

Motor Current & Starting Conditions 
Select the starter according to motor's Full Load 
Ampere (FLA) - as indicated on its nameplate (even if 
the motor will not be fully loaded). 
The RVS-DX is designed to operate under the 
following maximum conditions: 

Ambient 
Temp. I start Acc. Time 

300% In 30 Sec 
350% In 20 Sec 40° C 
400% In   5 Sec 

Max. Starts per Hour: four (4) starts per hour at 
maximum ratings and up to 10 
starts per hour at light load 
applications (consult factory).

Note: For very frequent starts (inching applications) 
the inching current should be considered as the 
Full Load Current (FLC) – consult factory. 

Mains Voltage (line to line) 
Thyristors PIV rating, internal circuitry and insulation 
defines two voltage levels:  

220-600V 
Each starter is suitable for one of the above levels & 
for 50/60 Hz.

Control Voltage
The Control Voltage (terminals A1 – A2) operates the 
electronic circuitry and bypass relays.  
Two voltage levels are available, selectable by internal 
jumper, either from a terminal block (58-820A) or via 
soldering (8-44A): 

220-240VAC + 10%-15%, 50/60 Hz (standard) 
110-120VAC + 10%-15%, 50/60 Hz  

Options (see Ordering Information Data) 
Option # 8 - Varnish coating of PCBs, for harsh 
environments (Sewage treatment plants, etc.) 
Option # L - Back-lit LCD 
Option # 3 – Modbus Comm. (Not Available) 
Option # 4 – Insulation (Not Available) 
Option # 5 – Ana. out & Therm. In. (not Available) 
Option # R – D.O.L & Fun control (for 390A and 
up)  

Other options are available when using “Maximized 
Mode”. 
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Area (m2)

Installation 

Prior to Installation
Check that Motor’s Full Load Ampere (FLA) is lower 
than or equal to the starters Full Load Current (FLC) 
and that Mains and Control voltages are as indicated on 
the starter’s side label. 

Mounting 
The starter must be mounted vertically, allow 
sufficient space (at least 100mm) above and below  
the starter for suitable airflow. 
It is recommended to mount the starter directly on 
the rear metal plate for better heat dissipation. 
Do not mount the starter near heat sources. 
Surrounding air temp. in the cabinet should not 
exceed 40ºC 
Protect the starter from dust and corrosive 
atmospheres. 

Note: For harsh environments (sewage treatment 
plants, etc.), it is recommended to order the starter with 
printed circuit board coating, Option # 8 – Special 
Treatment. 

Temp. Range and Heat Dissipation
The starter is rated to operate over a temperature range 
of -10ºC (14ºF) to + 40ºC (104ºF). Relative non-
condensed humidity inside the enclosure should not 
exceed 95%. 

ATTENTION
Operating at surrounding air temp. (inside the 
cabinet) higher than 40ºC may cause damage to the 
starter.

Starter’s heat dissipation while motor is running and 
the internal bypass relays are closed is typically less 
than 0.4 x In (in watts). During soft start and soft stop, 
heating is approximately three times the actual starting 
current.

Example: For a 100A motor, heat dissipation is less 
than 40 watts while running and during starting (for 
example at 350A), power dissipation is approximately 
1100 watts.  

Important note: If motor is frequently started, cabinet 
should be designed for the higher heat dissipation. 

Internal enclosure heating can be reduced through the 
use of additional ventilation. 

Additional Ventilation 

Calculating the enclosure size, for non-ventilated 
metallic enclosure: 

Where Area (m2)  - Surface area that can dissipate heat  
         (front, sides, top). 

* Total heat dissipation of the starter and other control  
devices in the enclosure. If starter is frequently 
started, average power should be used. 

Short Circuit Protection 
Protect the starter against a short circuit by Thyristor 
Protection Fuses (consult factory for I²t and fuses). 

Transient Protection 
Line transient voltages can cause a malfunction of the 
starter and damage to the thyristors. All RVS-DX 
starters incorporate Metal Oxide Varistors (MOV) to 
protect from normal line voltage spikes. 

When higher transients are expected, additional 
external protection should be used (consult factory). 

ATTENTION
When start signal is initiated and a motor is not 
connected to load terminals, the Shorted SCR or 
Wrong Connection protection will be activated. 

WARNING 
1. When mains voltage is connected to the 

RVS-DX, even if control voltage is 
disconnected, full voltage may appear on the 
starter load terminals. Therefore, for isolation 
purposes, it is necessary to connect an 
isolating device before the starter. 

2. Power factor correction capacitors must not
be installed on starters load side. When 
required, install capacitors on starter’s line 
side.

3. Do not interchange line and load connections 

0.12 x Total heat dissipation (Watts)*
60 – External ambient temp. ( ºC) 

 Air
 Outlet

Air
Inlet

Air
Inlet

Fan

RVS-DX
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Wiring

Control Supply Terminals A1-A2 
220-240V or 110-120V, 50/60Hz are required to power 
the electronic circuitry and bypass relays. Factory set 
value is indicated on the starter’s side label. 
This voltage can be from a grounded or ungrounded 
mains system.  
Voltage level 110V /220V can be changed in the field. 

Note: It is recommended that terminals A1-A2 be 
always connected to the Control Supply. 

Start / Stop (or momentary start) Input Terminal B1 
Input from a maintained contact. Close contact 
between A2 and B1 to soft start the motor. 
To stop the motor (immediate stop) open the contact 
for at least 250mSec.  
If Aux Input is set as Start / Stop then terminal B1 is 
used as momentary N.O. Sart input and terminal C1 is 
used as maintained N.C Stop input. 
When Soft Stop is required set Deceleration Time  
On the LCD as required (see chapter 3). 

Aux. Input Remote Reset Terminal C1 
Input from a maintained contact, connected between 
terminals A2 and C1 to operate Dual Adjustment 
feature. Or, open Maximized parameters and program 
the input contact as one of six possibilities: 
Dual Adjust 
Generator Function 
Slow Speed / Reverse 
External fault 
Remote reset after fault has been removed. 
Start / Stop (terminal C1 is used as maintained N.C 
                   Stop input and terminal B1 as momentary 
                   N.O. Start input). 

Auxiliary Output Relay Terminals 13-14 
Voltage free, N.O , 8A, 250VAC, 1800VA max.  
The  contact incorporates 0-60 sec. On & Off delays. 

The contact changes its position upon Start 
signal and returns to its original position on 
Stop signal, in case of a fault or upon control 
supply outage. 

When Soft Stop is operated, the contact returns to the 
original off position at the end of the Soft Stop process. 

To release the brake of a brake motor. 
For interlocking with other systems. 
For signaling.

Fault Contact Terminals 23-24 
Voltage free, N.O , 8A, 250VAC, 1800VA max. 
The contact closes upon fault and returns to its original 
position after fault has been removed and starter was 
reset, or  upon disconnection of Control Supply. 

Input #4 (Terminal C1) Control Wiring 
 

 

Pushbutton Control 
In order to use pushbuttons 
for start-stop control 
(terminal C1), program 
“Aux” parameter to “Stop”.  

Slow Speed Forward / Reverse 
Program input #4 to Slow 
Speed. For Slow Speed 
Forward close contacts B1 
and C1. For Slow Speed 
Reverse close contacts C1 
and B1, than open contact  
B1. 

 

Direct On Line Start 

* Optional in RVS-DX 390 and above. 

ATTENTION
When using D.O.L option, motor and Soft Starter 
protections will not be active. 

4/T2 6/L32 /T1

x 3

3/ L3 5/ L5

13

1/ L1

23
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14 24
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Aux. Fault

Input

Outputs
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Front Panel

Keypads Provide selection of the following 
modes: 

% of Motor FLA  
Main Parameters 
Start Parameters 
Stop Parameters 
Statistical Data 

To select function within each mode. 

To increase adjusted parameters. 
Press momentarily or continuously. 
In Statistical data page, functions like 
“Select Forward” 
To decrease adjusted parameters. 
Press momentarily or continuously. 
In Statistical data page functions like 
“Select Reverse” 
To save modified parameters. 

To reset the starter after fault has 
been removed, canceling the 
displayed fault and allows restarting.  

Note:  Pressing Mode or Select continuously increases 
parameters changing speed. 

LED Arrangement 

On - Lights when Control Supply voltage is connected 
to the starter. 

Ramp - Lights during soft start and soft stop process, 
indicating that motor supply voltage is ramping up or 
down. 

Run - Lights after completion of starting process, 
indicating that motor is receiving full voltage.  

Fault - Lights upon operation of any of the built-in 
protection. 

LCD Arrangement 
Two lines of 16 alphanumeric characters, with four 
selectable languages – English, French, German and 
Spanish (see Language setting). 

CURRENT LIMIT 
390% 

Upper line displays function. 
Lower line displays setting and measured 
values. 

Reviewing and modifying parameters 

1. Press Mode key several times until you reach 
the required Mode page. 

2. Press Select key to review parameters of this 
Mode. 

3. When reaching the required parameter, modify 
its values with               or            keys. 

4. To store the new parameters, press Select key 
until “Store Enable” appears and then press 
Store key. 

Note: Pressing Mode or Select keys continuously 
increase parameter change speed. 

Mode 

Store 

Reset 

 

 

Select 
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LCD (Displays) 

Mode pages 
Upon initiation of the starter, the LCD displays motor’s 
operating current. 

% OF MOTOR FLA 

By pressing Mode key all Mode pages can be 
reviewed. 

MAIN PARAMETERS 

START PARAMETERS 

STOP PARAMETERS 

STATISTICAL DATA 

Selecting Display Language
LCD language is programmable through the 
keypad. Available languages are: 

English
German 
French
Spanish

See language programming on page 8, 
parameter 1.1 

General note: While during programming 
one or more parameters are not known, leave 
setting at default parameter. 

Display Mode – Page 0 
In this mode, parameters cannot be adjusted 

% OF MOTOR 
FLA

Displays operating current as a percentage of motor 
FLA (Full Load Ampere). 

Note: Starter’s Default Display, after pressing Mode or 
Select, a time delay is initiated. Following the delay, 
the LCD returns to display “% OF MOTOROLA 
FLA”. 

When option cards are not incorporated, the LCD 
displays 

OPTION CARD 
Not installed

This concludes the DISPLAY Mode. 
Pressing Select key at this point returns to the first 
display. 

Obtaining “Default Parameters” 

Press Mode and             keys simultaneously, the LCD 
will display “Store Enable Default Parameters”. 

Press Store + Mode keys simultaneously. 

CAUTION 
Obtaining Default Parameters erases all previously 
modified settings and requires the operator to 
program FLC and FLA values again. 
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Menu Description (Minimized Mode) 

MODE MODE MODE MODE MODE 
  

UPON INITIATION
PARAMETERS DISPLY  PAGE 1  PAGE 2  PAGE 3  PAGE 4 

  

% OF MOTOR FLA  MAIN PARAMETERS  START PARAMETERS  STOP
PARAMETERS

STATISTICAL 
DATA

  

SELECT SELECT SELECT SELECT SELECT

                          DIP Switch 1.2 On
TO REVIEW ALL 
PARAMETERS  PRESS                                   KEYS TO CHANGE PARAMETER VALUE

OPTION CARD 
Not Installed 

LANGUAGE 
ENGLISH 

SOFT START CURVE 
 0 (STANDARD)  .1!.2!.3! 

SOFT STOP CURVE 0 
(STANDARD)  .1!.2!.3! 

LAST STRT PERIOD
NO DATA  

STARTER FLC
105 AMP 

SOFT START CURVE 
 4 (TORQUE) 

SOFT STOP CURVE 4 
(TORQUE) 

LAST START MAX I
NO DATA 

MOTOR FLA
105 AMP 

START TACHO GAIN
O (MIN. GAIN) 

STOP TACHO GAIN 0 
(MIN. GAIN) 

TOTAL RUN TIME
0 HOURSE 

CONNECTION TYPE 
LINE / INSIDE DELTA 

PULSE TIME
0 SEC. 

DEC. TIME
10 SEC. 

TOTAL # OF START 
0

RATED LINE VOLT. 
400 VOLT 

INITIAL VOLTAGE
30%

FINAL TORQUE
0 (MIN) 

LAST TRIP
NO DATA 

UNDERCURR TRIP
0% OF FLA 

INITIAL CURRENT
100%  *window appears 

STORE ENABLE  
STOP  PARAMETERS 

TRIP CURRENT
0% OF FLA 

UNDERCURR. DELAY 
10 SEC. 

CURRENT LIMIT
400% OF FLA 

TOTAL # OF TRIPS
0

O/C – SHEAR PIN
850 % OF FLA 

ACC.  TIME
10 SEC.    PREVIOUS TRIP – 1..9 

NO DATA 
O/C DELAY
0.5 SEC 

MAX. START TIME
30 SEC.   

OVERLOAD TRIP
115% OF FLA 

NUMBER OF STARTS
10   

OVERLOAD DELAY
4 SEC – AT 5 FLA 

STARTS PERIOD
30 MIN.    

UNDELVOLT. TRIP
75%

START INHIBIT
15 MIN. 

UNDERVOLT . 
DELAY 5 SEC. 

STORE ENABLE 
START PARAMETERS    

OVERVOLT.  TRIP
120%   

OVERVOLT. DELAY
2 SEC. 

* Window appears when 
Initial Voltage exceeds 
max. value. 

DISPLAY MODE 
MINIMIZED   

PARAMETERS LOCK 
NOT LOCKED      

STORE ENABLE 
MAIN PARMETERS      
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Menu Description (Maximized Mode) 

MODE MODE MODE MODE MODE 
  

PAGE 5  PAGE 6  PAGE 7  PAGE 8  PAGE 9 
  

DUAL ADJUSTMENT 
PARAMETERS

SPECIAL FEATURES 
PARAMETERS

FAULT  PARAMETERS 
- **** - 

I/O PROGRAMMING 
 PARAMETERS 

COMM.  PARAMETERS 
- **** - 

  

SELECT SELECT SELECT SELECT SELECT

TO REVIEW ALL 
PARAMETERS

PRESS                               KEYS TO CHANGE PARAMETER VALUE

DA:INIT VOLTAGE
30%

SLOW SPEED TORQ
8

PHASE SEQ Y/N
NO

PROG. INPUT C1
REMOTE RESET 

COMM. PROTOCOL 
MODBUS  

DA: CURR. LIMIT
400%

MAX SLOW SP 
TIME

30 SEC. 

INSULATION ALARM
OFF

FAULT RELAY TYPE 
FAULT FAIL-SAFE 

BAUD RATE
9600

ACC.  TIME
10 SEC 

WIDER SETTINGS
ENABLE 

INSULATION ALARM
OFF

PROG. AUX RELAY
END OF ACCEL. 

PARITY CHECK
NO

DEC. TIME
10 SEC. 

STORE ENABLE 
SPECIAL FEATURES 

AUTO RESET
NO

RELAY ON DELAY
10 SEC. 

SERIAL LINK NO. 
248 (OFF) 

DEC. TIME
10 SEC. 

THERMISTOR TYPE
PTC

RELAY OFF DELAY
10 SEC. 

LAST TRIP
NO DATA 

MOTOR FLA
105 AMP 

THERMISTOR TRIP 
OFF

ANALOG OUTPUT  
INVERTED 

TRIP CURRENT
0% OF FLA 

STORE ENABLE  
D.ADJ PARAMETERS

UNDER CUR. RESET
OFF

STORE ENABLE 
I/O PROG. PARAM. 

TOTAL # OF TRIPS
0

STORE ENABLE  
FAULT  PARAMETERS 

STORE ENABLE 
COMM. PARAMETERS

  

 MO
DE
+

STORE ENABLE 
DEFAULT PARAMET. 

SE
LE
CT

RESET STATISTICS SELECT PROGRAM VERSION
STRT..DX-150802 

  

MODE + STORE RESET + STORE SELECT

   

 VOLTAGE ADJUST. 
X VOLT SAVE DEFAULT 

PARAMETERS & 
BACK TO 
PARAMETERS
DISPLAY PAGE 

SAVE STATISTICAL 
DATA & BACK TO 
PAGE 9 

 CURRENT ADJUST. 
X% OF FLC 

% OF MOTOR FLA  STATISICAL DATA 
-****- BACK TO: 

    STORE ENABLE 
DEFAULT PARAMET. 

TO EXIT DEFAULT PARAMETERS MODE PRESS MODE +  

9
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Parameter Setting–Main Parameters (1) 

1. Press Mode 
To advance to: 

MAIN PARAMETERS 

1.1 Press Select 
Press Up / Down keys to set Starter’s Language. 
Range: English, French, German, Spanish. 

LANGUAGE 
ENGLISH 

1.2 Press Select 
Press Up / Down keys to set Starter’s FLC (Full Load 
Current) – as shown on starters name plate. 
Range: 8 - 820A. 

STARTER FLC 
105 AMP 

1.3 Press Select 
Press Up / Down keys to set motor’s FLA (Full Load 
Ampere) – as shown on motors name plate. 
Range: 50-100% of “STARTER FLC” 

MOTOR FLA 
105 AMP 

1.4 Press Select 
Press Up / Down keys to set Starter’s connection type. 
(see Appendix for: Inside Delta description). 

CONNECTION TYPE 
LINE / INSIDE DELTA 

1.5 Press Select 
Press Up / Down keys to set Rated Line Voltage 
Range: 220V – 600V. 

RATED LINE VOLT. 
400 VOLT 

1.6 Press Select 
Press Up / Down keys to set Under Current Trip.  
Range: 0=Off, 20-90% of FLA. 

UNDERCURR. TRIP 
0% OF FLA 

Trips the starter when motor current drops below set 
level for a time longer than Under Current Delay. 

1.7 Press Select 
Press Up / Down keys to set under Current Trip Delay. 
Range: 1-40 sec. 

UNDERCURR. DELAY 
10 SEC. 

1.8 Press Select 
Press Up / Down keys to set Over Current Shear-pin. 
Range: 100 - 850% of motor FLA setting 

O/C – SHEAR PIN 
850% OF FLA 

O/C-SHEAR PIN protection becomes operational 
when starter is energized and has two trip functions: 

Trips the starter when current exceeds 850% of 
starter’s FLC setting in 1 cycle or less. 
During run (after RUN LED is lit) – Trips the starter 
when current exceeds set level and time delay. 

Important Note: The O/C Shear-Pin is not intended to 
replace the fast acting fuses, required to protect the 
thyristors (see fuse table in the appendix). 

1.9 Press Select 
Press Up / Down keys to set O/C Shear-pin Delay. 
Range: 0.5-5 sec. 

O/C DELAY 
1.5 SEC. 

1.10 Press Select 
Press Up / Down keys to set Overload Trip Current.  
Range: 75-150% of FLA. 

OVERLOAD TRIP 
115% OF FLA 

Overload (O/L) Trip 
Inverse time electronic overload 
becomes operational when RUN 
LED is lit. 
The O/L circuitry incorporates a 
Thermal Memory Register that 
calculates heating minus 
dissipation of the motor. The 
starter trips when the register fills 
up. 
The thermal register resets itself 
15 minutes after motor stops. 

t

I%500115

10

1

ATTENTION
Overload protection is not operative during soft-start 
or soft stop. 

1.11 Press Select 
Press Up / Down keys to set Overload Delay  
at 500% of motor FLA  
Range: 1-10 sec. 

OVERLOAD DELAY 
4 SEC – AT 5 FLA 
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Parameter Setting – Main Parameters 

1.12 Press Select
Press Up / Down keys to set Under Voltage Trip. 
Becomes operational only after Start signal. 

UNDERVOLT. TRIP 
75% 

Trips the starter when mains voltage drops below the 
set level for a time longer than Under Voltage Delay. 
Range: 50 – 90% of Rated Line Volt

1.13 Press Select
Press Up / Down keys to set Under Voltage Trip Delay 
Range: 1-10 sec. 

UNDERVOLT. DELAY 
5 SEC. 

Note:  When voltage drops to zero (voltage outage) the 
starter will trip immediately, overriding the delay. 

1.14 Press Select
Press Up / Down keys to set Over Voltage Trip.  
Range: 110-125% (can not be set below Under 
Voltage). 

OVERVOLT. TRIP 
120% 

Trips the starter when mains voltage increases above 
the set level for a time longer than Over Voltage Delay 

1.15 Press Select
Press Up / Down keys to set Under Voltage Trip Delay 
Range: 1-10 sec. 

OVERVOLT. DELAY 
5 SEC. 

1.16 Press Select
Press Up / Down keys to set Display Mode. 
Range: Minimized, Maximized. 

DISPLAY MODE 
MINIMIZED 

For operation convenience, there are two display 
modes: 
MINIMIZED – Display of pre-selected parameters for 
standard applications. 
MAXIMIZED – Display of all possible parameters. 
Setting Display Mode to Minimized will minimize the 
LCD displays. 

Minimized mode 
Display Only 
Main Parameters 
Start Parameters 
Stop Parameters 
Statistical Data

Maximized mode 
Display Only 
Main Parameters 
Start Parameters 
Stop Parameters 
Dual Adjustment 
Special Features Parameters 
Fault Parameters 
I/O Programming 
Communication Parameters 
Statistical Data 

1.17 Press Select
Press Up / Down keys to set Parameters Lock
Range: Not Locked, Locked. 

PARAMETERS LOCK 
NOT LOCKED 

The software lock prevents undesired parameter 
modification. 

When locked, upon pressing Store,             or               
keys, the LCD displays  

UNAUTHORIZED ACCESS 

1.18 Press Select
To store selected parameters, press Store key. 

STORE ENABLE 
MAIN PARAMETERS 

Note: Storing selected parameters is possible only 
when RAMP LED does not lit.  
Storing cannot be done when Soft Starting or Soft 
Stopping. 

When parameters have been correctly stored, the LCD 
will read: 

DATA SAVED OK 

This concludes MAIN PARAMETER settings. 

Pressing Select key after “Data Saved OK” returns to 
the first display in this mode. 

Note: In case of a failure in parameter storing, the LCD 
displays: 

STORAGE ERROR 

Press Select button again until “Store Enable Main 
Parameters” returns. Then presses Store key until 
“Data Saved OK” appears. 
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Parameter Setting – Main Parameters, non-
adjustable protection & Fault Resetting

Phase loss (and Under / Over Frequency) 
Becomes operational when starter is energized and 
protects motor from single phasing. Trips the starter 
when 1 or 2 phases are missing for more than 1 sec. 

Starter will also trip when frequency is less than 45 or 
greater than 65Hz. 

Note: Phase loss might not be detected in lightly 
loaded motors. 

Phase Sequence 
Becomes operational when starter is energized, 
provided this protection has been activated (Fault 
Enable – Phase Sequence Protection). Trips the starter 
when phase sequence is wrong. 

Shorted SCR or Wrong Connections 
Becomes operational after start signal. Trips if motor is 
not properly connected to starter’s Load terminals,  
when Internal disconnection in the motor winding is 
detected, or when one or more SCRs have been 
shorted. 

Heatsink Over Temperature 
Thermal sensors are mounted on the Heatsink and trip 
the starter when temperature rises above 85ºC. 

WARNING 
The over temperature protection is designed to 
operate under normal conditions e.g. in the event of 
extended low overload, insufficient ventilation – fan 
stoppage or air flow blockage. 
Incorrect starter selection or frequent starting at max. 
conditions, or repeated starting under fault conditions 
can cause SCR’s overheating and failure before the 
heatsink reaches 85°C to trip the thermal sensors. 

External Fault  
Becomes operational when starter is energized, trips 
the starter when Aux. Input Contact (programmed as an 
External Fault) closes for more than 2 sec. 

Fault and Reset 
When any of the above protection (except Insulation 
Alarm) operates, the starter locks in a fault condition, 
disabling thyristors firing. Fault LED lights up, fault 
description is displayed on the LCD and Fault Relay 
operates. 

For local resetting, after fault has been removed, 
press Reset key. 
Remote resetting can be done through Aux. Input   
(see I/O Programming). 

When Fault occurs, followed by a voltage outage, fault 
condition is latched and reappears upon voltage 
restoration. 

Note: Resetting (Local, Remote, Serial Link or Auto 
Reset) is not possible as long as Start signal exists. 

Auto Reset 
Under-voltage and Phase-loss, faults can be set to 
Auto-Reset (see Fault Parameters). The starter will 
reset itself 60 sec. after voltage was fully restored 
provided no start signal exists.
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Parameter Setting – Start Parameters (2) 

2. Press Mode 
To Advance to: 

START PARAMETERS 

2.1 Press Select
Then press Up / Down keys to set Soft Start Curve 

SOFT START CURVE 
0 (STANDARD)

The RVS-DX incorporates 4 “Starting Curves”, 
enabling selection the suitable torque curve:

Start Curve 0 – Standard curve (Default). The most 
stable and suitable curve for the motor, preventing 
prolonged starting and motor overheating. 

Start curves 1-3 “Pump Control” - Induction motors 
produce peak torque of up to 3 times the rated torque 
towards the end of starting process. In some pump 
applications, this peak may cause high pressure in the 
pipes. 
Start Curves 1, 2, 3 – During acceleration, before 
reaching peak torque, the Pump Control Program 
automatically controls the voltage ramp-up, reducing 
peak torque. 

Choice of three pump control acceleration curves 0, 1!!, 2!!, 3!!

Speed

Time

TorqueVoltagae DOL
0
1!!
2!!
3!!

Note: Always start with Start Curve 0. If towards end 
of acceleration, torque is too high (pressure is too 
high), proceed to Curve 1 then 2 or 3 if necessary. 

Start Curve 4 (Torque) – Torque Controlled  
acceleration, provides a smooth time controlled torque 
ramp for the motor and the pump.  

Time

Torque
Peak over speed (Torque) 
acceleration 

IV

Tn

Time = t1 Time < t1 Time > t1

Slight time increase  
smoothes the Peak 

Linear Torque 
increase 

Ideal
Conditions

Note: Always starts with Start Curve 0. If towards end 
of acceleration, peak torque is too high (pressure is too 
high), proceed to Curve 1, 2, 3 or 4 if necessary.  

2.2 Press Select
Press Up / Down keys to set Pulse Start Time. 
Range: 0-1 sec. (Pulse level at 80% Un) 

PULSE TIME 
0 SEC.

Intended to start high friction loads, requiring high 
starting torque for a short time. 

A pulse of 80% Un, without 
Current Limit, is initiated to break 
the load free. Pulse duration is 
adjustable, 0.1 – 1sec. After this 
pulse, the voltage is ramped down 
to Initial Voltage setting, before 
ramping up again to full voltage 
according to Start Parameters 
settings. 

+1
0.1 - 1 Sec.

Un

80%

2.3 Press Select
Press Up / Down keys to set Initial Voltage. 
Range: 10-50% of Un. 

INITIAL VOLTAGE 
30%

Determines motor’s initial starting torque (the torque is 
directly proportional to the square of the voltage). 
Range: 10-50% Un. 
This adjustment also determines the inrush current and 
mechanical shock. A setting that is too high may cause 
high initial mechanical shock and high inrush current 
(even if Current Limit is set low, as the Initial Voltage 
setting overrides Current Limit setting).

A setting that is too low may result 
in prolonged time until motor 
begins to turn. In general, this 
setting should ensure that the motor 
begins turning immediately after 
start signal. 

U%

10%

50%

100%

Note: When Initial Voltage is set above 50% (it’s 
maximum value), display changes to INITIAL 
CURRENT.
Range: 100-400% of Motor FLA (Full Load Amp. – 
see 1.3, page 9). 

INITIAL CURRENT 
100%

Current Ramp (Initial Current) 
Determines initial and Final Ramp-
Up starting Current. When  desired, 
increase Initial Voltage to Max. 
(50% or 80% respectively). The 
LCD displays “Initial Current” and 
the starter  will linearly Ramp Up 
the current following the desired 
acceleration time. Range: 100-
400% 

Motor Current

+10VSpeed RPM

I
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Parameter Setting – Start Parameters (2) 

2.4 Press Select
Press Up / Down keys to set Current Limit 
Range: 100-400% of motor FLA. 

CURRENT LIMIT 
400% OF FLA

Determines motor’s highest current during starting. 
A too high setting will cause greater 
current drawn from mains and faster 
acceleration.
A setting that is too low may prevent 
motor from completing acceleration 
process and reaching full speed. In 
general, this setting should be set to a 
high enough value in order to prevent 
stalling. 
Note: Current limit is not operating 
during Run and Soft stop. 

I%

400%

100%

2.5 Press Select
Press Up / Down keys to set Acceleration Time 
Range: 1-30 sec. 

ACC.  TIME 
10 SEC. 

Acceleration Time 
Determines motor’s voltage ramp-up 
time, from initial to full voltage.  
It is recommended to set Acceleration 
Time to the minimum acceptable 
value (approx. 5 sec). 

U%

1

100%

30 sec

Notes: 
1. Since Current Limit overrides Acceleration 

Time, when Current Limit is set low, starting 
time will be longer than the preset 
acceleration time. 

2. When motor reaches full speed before voltage 
reaches nominal, Acceleration Time setting is 
overridden, causing voltage to quickly ramp-
up to nominal. 

3. Using starting curves 1, 2, 3 prevents quick 
ramp up. 

2.6 Press Select
Press Up / Down keys to set Maximum Start Time 
Range: 1-30 sec. 

MAX. START TIME 
30 SEC. 

The maximum allowable start time, from Start signal to 
end of acceleration process. If voltage does not reach 
full voltage / speed during this time (e.g. because of too 
low Current Limit setting), the starter will trip the 
motor.  
LCD displays “LONG START Time” message. 

2.7 Press Select
Press Up / Down keys to set Number of Starts 
permitted (During STARTS PERIOD below).  
Range: 1-10, Off. 

NUMBER OF STARTS 
10

Limiting the number of operations during an adjustable 
period of time. Combines three parameters: 

2.8 Press Select 
Press Up / Down to set Starts Period during which 
Number of Starts is being counted.  
Range: 1-60 min.  

STARTS PERIOD 
10 Min. 

2.9 Press Select 
Press Up / Down to set Starts Period during which 
Number of Starts is being counted.  
Range: 1-60 min.  

START INHIBIT 
10 Min. 

Note: Motor cannot be started before START INHIBIT 
TIME has elapsed. Trying to start the motor during this 
time delay will result in LCD displaying  
“WAIT BEFORE RST ___ MIN. 

Press Select
To store selected parameters,  press Store key 

STORE ENABLE 
START PARAMETERS 

When parameters have been correctly stored, the LCD 
reads:

DATA SAVED O.K. 

This concludes START PARAMETERS setting. 
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Parameter Setting – Stop Parameters (3) 

3. Press Mode 
To advance to 

STOP PARAMATERS 

Note: When Soft Stop is used, the internal bypass 
opens, thereafter voltage begins ramping down. 

3.1 Press Select 
Then press Up / Down keys to set Soft Stop Curve 
Range: 0-4 

SOFT STOP CURVE 
0 (STANDARD) 

The RVS-DX incorporates 4 “Starting Curves”, 
enabling selection the suitable torque curve: 

Stop Curve 0 – Standard curve (Default) – voltage is 
linearly reduced from nominal to zero. The most stable 
and suitable curve for the motor, preventing prolonged 
stopping and motor overheating. 

Stop curves 1, 2, 3 Pump Control – In some pump 
applications, when pumping to a higher level, a 
considerable part of the torque is constant and does not 
decrease with speed.  
It may happen that during deceleration process, when 
voltage is decreasing, motor torque quickly falls below 
load torque abruptly (instead of smoothly decreasing 
speed to zero) closing the valve and causing Water 
Hammer. 
Curves 1, 2 and 3 are intended to prevent Water 
Hammer phenomenon. In pump applications, load 
torque decreases in square relation to the speed, thus 
correct control of voltage reduction reduces torque 
adequately to smoothly decelerate to a stop. 

Note: It is recommended 
that for all standard 
applications (not pumps), 
Stop Curve 0 will be used.  
To reduce Water Hammer 
select Stop Curve 1, than 2 
or 3 if necessary. 

Voltage Deceleration

1!!
0

2!!
3!!

Curve 4 - Torque Curve 
Provides linear deceleration of the 
torque. In certain loads, linear torque 
deceleration can result in close to 
linear speed deceleration.  
The RVS-DX Torque Control does 
not require any external torque or 
speed sensor (tacho-gen. etc.). 

Motor Torque

t
Time

3.2 Press Select 
Then press Up / Down keys to set Deceleration Time. 
Range: 1-30 sec. 

DEC. TIME 
10 SEC. 

U%

2

100%

30sec

Used for controlled 
deceleration of high friction 
loads. Determines motor’s 
voltage ramp down time. 
Range: 1-30 sec.  

3.3 Press Select 
Then press Up / Down keys to set Final Torque during 
Soft Stop. 
Range: 0 – 10 (0 = min., 10 = max.) 

FINAL TORQUE 
0 (MIN) 

Determines torque towards end of 
Soft Stop.  
If current is still flowing after speed 
is softly reduced to zero, increase 
Final Torque setting. 
Range: 1-10 (Min.-Max.) 

U%

2

100%

30 sec

Press Select 
To store selected parameters, press Store key 

STORE ENABLE 
STOP PARAMETERS

When parameters have been correctly stored the LCD 
displays: 

DATA SAVED OK 

This concludes STOP PARAMETERS setting. 
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Statistical Data & Service Mode  

 4. Press Mode 
To Advance to   

STATISTICAL DATA 
- ****-

4.1 Press Select 
To store selected parameters, press Store key 

LAST STRT PERIOD 
NO DATA 

Displays last starting time in seconds (Time duration 
until motor’s current reached nominal) 

4.2 Press Select 

LAST START MAX I 
NO DATA

Displays the maximum current at last start. 

4.3 Press Select 

TOTAL RUN TIME 
0 HOURS

Displays motor’s hour counter since commencement or 
since “Statistical Data” was last reset. 

4.4 Press Select 

TOTAL # OF START 
0

Displays the total numbers of starts since 
commissioning or since “Statistical Data” was last 
reset.

4.5 Press Select 

LAST  TRIP 
NO DATA

Describes last fault. 

4.6 Press Select 

TRIP CURRENT 
0% OF FLA

Displays the current at the last fault. 

4.7 Press Select 

TOTAL # OF TRIPS 
0

Displays the total numbers of trips since start-up or 
since “statistical Data” was last reset. 

4.8 Press Select 
PREVIOUS TRIP       - 1 
NO DATA

Describes fault occurred before last fault. 

4.9 Press Select 

PREVIOUS TRIP       - 9 
NO DATA

5. Service Mode 
Press Mode and Down keys simultaneously, the LCD 
displays: 

STORE ENABLE 
DEFAULT PARAMET. 

Press Mode and Store simultaneously to store factory 
Default Parameters. All previously stored parameters 
will be erased. This also returns to “Display Only” 
Mode. 

Or, to Reset Statistical Data: 

Press Select  (without storing default parameters) 

RESET STATISTICS 

Press Reset and Store simultaneously to reset all your 
statistical data. This also returns automatically to 
Statistical Data Mode. 

Press Select to see the software program version 
Displays program version 

PROGRAM VERSION 
STRT.DX-150802

Or, for Factory Calibration: 

Press Select 
Read phase-to-phase mains voltage. 

VOLTAGE ADJUST. 
XXX % VOLT

Press Select 
Reads current for factory calibration use only. 

CURRENT ADJUST. 
XXX% OF RVS FLC

Press Select 
Display goes back to Store Enable Default Parameters 

STORE ENABLE 
DEFAULT PARAMET. 

To exit “Service Mode” press Mode +            simultaneously. 
Notes: 

Entering “Service Mode” is possible only when 
Stop LED is on. 

A Start signal while in “Service Mode” exists 
from this mode. 

Parameter Setting – Dual Adj. Parameters 



 

  

Press Mode 
This page is seen only if Display Mode is set to 
Maximized.

DUAL ADJUSTMENT 
PARAMETERS

When selecting “Generator Start/Stop” (Prog. Input C1 
= Gen. Start/Stop) the following display appears 
instead of the above. 

D. ADJ: GENERATOR 
PARAMETERS

Press Select 
Then press Up / Down keys to set DA: Initial Voltage. 
Range: 10-50% of Un. 

DA: INIT. VOLT. 
30% 

Press Select 
Then press Up / Down keys to set DA: Current Limit. 
Range: 100-400% of motor’s FLA. 

DA: CUR. LIMIT 
400% OF FLA 

Press Select 
Then press Up / Down keys to set DA:  Acceleration 
Time. Range: 1-30 sec. 

DA: ACC. TIME 
10 SEC. 

Press Select 
Then press Up / Down keys to set DA:  Deceleration 
Time. Range: 1-30 sec. 

DA: DEC. TIME 
10 SEC. 

Press Select 
Then press Up / Down keys to set DA: Motor FLA 
Range: 50-100% of “STARTER FLC” 

DA: MOTOR FLA 
105 AMP. 

Press Select 
To store selected parameters, press Store key 

STORE ENABLE 
D.ADJ. PARAMETERS 

When parameters have been correctly stored, the LCD 
displays: 

DATA SAVED OK 

This concluded DUAL ADJUSTMENT 
PARAMETERS setting.
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Parameter Setting, Special & Fault Param. 

Press Mode 
This page is seen only if Display Mode is set to 
Maximized.

SPECIAL FEATURES 
PARAMETERS

Press Select 
Then press Up / Down keys to set Slow Speed Torque. 
Range: 1-10 (1 = min., 10 = max.)

SLOW SPEED TORQ. 
8

Press Select 
Then press Up / Down keys to set Maximum Slow 
Speed Time. 
Range: 1-30 sec.

MAX SLOW SP TIME 
30 SEC. 

Press Select 
Then press Up / Down keys to Enable or Disable 
Wider Settings. 
Range: Enable, Disable.

WIDER SETTINGS 
DISABLE 

Do Not set to Enable unless starter is significantly 
larger than motor. 

Press Select 
To store selected parameters, press Store key 

STORE ENABLE 
SPECIAL FEATURES 

When parameters have been correctly stored, the LCD 
displays: 

DATA SAVED OK 

This concludes SPECIAL FEATURES 
PARAMETERS setting. 

Press Mode
This page is seen only if Display Mode is set to 
Maximized.

FAULT PARAMETERS 

Press Select 
Then press Up / Down keys to set Phase Sequence trip. 
Range: Yes / No

PHASE SEQ. Y/N 
NO

Press Select 
Then press Up / Down keys to set Insulation Alarm. 
Range: Off, 0.2 – 5 M

INSULATION ALARM 
OFF

Press Select 
Then press Up / Down keys to set Insulation Trip. 
Range: Off, 0.2 – 5 M

INSULATION TRIP 
OFF

Press Select 
Then press Up / Down keys to set Auto.Reset (for 
Under-voltage and Phase-loss faults).  
Range: Yes / No.

AUTO RESET 
NO

Press Select 
Then press Up / Down keys to set Thermistor Type. 
Range: PTC, NTC.

THERMISTOR TYPE 
PTC

Press Select 
Then press Up / Down keys to set Thermistor Trip 
Level.  Range: Off, 0.1 – 10 K , step: 0.1Kohn.

THERMISTOR TRIP 
OFF

Press Select 
To store selected parameters, press Store key

STORE ENABLE  
FAULT PARAMETERS

When parameters have been correctly stored,  
the LCD displays: 

DATA SAVED OK 

This concludes FAULT PARAMETERS setting. 
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Parameter Setting – I / O Parameters 

Press Mode 
This page is seen only if Display Mode is set to 
Maximized.

I/O PROGRAMMING 
PARAMETERS

Press Select 
Then press Up / Down keys to set input #4 function 
(Terminal C1). Range: Dual Adjust, Gen. Start/Stop, 
Slow Speed/ Reverse, External Fault, Remote Reset, 
Start/Stop.

PROG.  INPUT #4 
DUAL ADJUST 

Press Select 
Then press Up / Down keys to set Fault Relay function 
Range: Fault, Fault - Fail Safe (Fail-Safe Logic)

FAULT RELAY TYPE 
FAULT

Press Select 
Then press Up / Down keys to set Immediate Relay 
function 
Range: Immediate, End Of Acceleration.

PROG.  AUX. RELAY 
IMMEDIATE 

Press Select 
Then press Up / Down keys to set Imm / S. Pin Relay 
On Delay 
Range: Immediate 0-60 sec. / Shear-Pin 0-5 sec.

RELAY ON DELAY 
0 SEC. 

Press Select 
Then press Up / Down keys to set Imm / S. Pin Relay 
Off Delay Range: Immediate 0-60 sec. / Shear-Pin 0-5 
sec.

RELAY OFF DELAY 
0 SEC. 

Press Select 
Then press Up / Down keys to set Normal or Inverted 
output. Range: Normal, Inverted  

ANALOG OUTPUT 
NORMAL 

Press Select 
To store selected parameters, press Store key

STORE ENABLE 
I / O PROG. PARAM. 

When parameters are correctly stored, the LCD 
displays 

DATA SAVED OK 

This concludes I/O PARAMETER setting.

Press Mode 
This page is seen only if Display Mode is set to 
Maximized.

COMM. PARAMETERS 

Communication is optional and operates only when 
starter incorporates this feature. 

Note: When using communication and local 
commands (Start/Stop, Dual Adjust, 
Gen. Mode, Slow Speed, Reverse, Reset) 
the last command determines the control 
function function. 

Press Select 
Then press Up / Down keys to set Drive Number 

PROTOCOL 
Modbus 

The protocol is fixed by firmware and cannot be 
changed. 

Following settings change with protocol. For Modbus 
RTU:

Press Select 
Then press Up / Down keys to set Communication 
Baud Rate. Range: 4800-9600 bps 

BAUD RATE 
9600 

Press Select 
Then press Up / Down keys to set Communication 
Parity Check. Range: Even / Odd 

PARITY CHECK 
EVEN 

Press Select 
Then press Up / Down keys to set Communication 
Serial Link Number. Range: 1-248 (for up to 32 
starters on one twisted pair) 

SERIAL LINK NO. 
248 (OFF) 

Note: If communication is not used, serial link 
number must be set to 248 (Off) 

Press Select 
To store selected parameters press Store key 

STORE ENABLE 
COMM. PARAMETERS 

When parameters have been correctly stored, the LCD 
displays: 

DATA SAVED OK 

This concludes COMMUNICATION PARAMETERS 
setting. 
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Starting Procedure 
Note: It is necessary to connect a motor to load 
terminals otherwise “S.SCR or Wrong Connection” 
Protection is activated. Other loads such as light bulbs, 
resistors, etc. may also cause “Wrong Connection” 
Fault. 

Start-up procedure with start-stop buttons 
1. Connect Control Supply. On LED will lit. 
2. Review all parameters with Mode and Select keys 

Set parameters as required. 
3. If necessary, return to Default Parameters (see 

“Service Mode”). 
4. Connect mains voltage to starter’s line terminals. 
5. Set LCD to show “MOTOR FLA” (% of motor 

FLA).
6. Apply Start command. If motor starts to turn 

shortly after Start signal, proceed to Para 7. If not, 
increase “Initial Voltage” setting and start again. 
When, upon starting, initial inrush current and 
mechanical shock are too high decrease “Initial 
Voltage” settings and proceed to Para 7. 

7. Motor begins to turn. If speed accelerates 
smoothly to nominal, proceed to Para 8. If current 
during acceleration is too high, decrease “Current 
Limit” setting and proceed to Para 8. If motor speed 
does not accelerate to nominal, increase Current Limit 
setting. 

8. Apply Stop command and wait until motor stops. 
9. Slightly increase Initial Voltage and Current Limit 

settings to allow for load changes. 
10. Apply Start command and see that motor is 

Acceleration time to full speed is as required. 
11. If acceleration time is too short, increase 

“Acceleration Time” setting and/or decrease C.L. 
(when decreasing CL, make sure motor increases speed 
gradually and does not stall). 

12. Check total starting time and set Max. Start Time 
to approx. 5 sec. Longer than the maximum time 
required to complete the starting process. 

Examples of starting curves 
Light Loads-Pumps, Fans, etc. 
Initial Voltage – set to 30% (Factory Default) 
Current Limit  – set 300% 
Acceleration Time – set 5 sec. 

U%
100%

5
t

I%
600%

100%

50%
30%

10%

400%
300%

t

Voltage quickly increases to the Initial Voltage value 
and then gradually ramps-up to nominal. Current 
simultaneously and smoothly increases to reach 
Current Limit setting or less, before smoothly 
decreasing to the operating current. Motor speed will 
accelerate to full speed quickly and smoothly. 

High Inertia Loads – Fans, Centrifuges, etc 
Initial Voltage – set 50% 
Current limit – set 400% 
Acceleration time – set 20 sec 

U%
100%

20
t

I%
600%

100%

50%

10%

400%

t

Voltage and current increase until current reaches 
“Current Limit”. The voltage is held at this value until 
motor is close to nominal speed, then current will begin 
to decrease. The RVS-DX continues to ramp-up the 
voltage until reaching nominal. Motor speed smoothly 
accelerates to full speed. 

Special starting – Using Dual Adjustment 
Using two starting characteristics, 
the starter will accelerate to DA-IV 
reaching 100% current limit. After 
tx (Imm. Relay delay) voltage to 
terminal 8 is switched off, using the 
standard characteristic to complete 
acceleration. Useful to prevent 
initial high acceleration. 
(Applications: Submersible pumps, 
Drum fans with resonating 
frequency, etc). 

U%

100

t2
t

25
10

t1

Dual Adj. Par. Standard Par. 
Initial Voltage 10% 25% 
Acceleration Time tl = 2-30 sec t2 = 2-30 sec 
Current Limit 200% 300-400% 
Imm.Rel. ON delay Tx = 1-60 sec. ----- 
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Choosing a suitable Pump Curve (centrifugal Pumps) 
 

Starting Curve 
1. Adjust main parameters as necessary (FLA, FLC, etc..) 
2. Set Starting Curve, Acceleration Time, Current Limit, and Initial 

Voltage to their default values (curve 0, 10 sec., 400% and 30% 
respectively).

3. Start the pump while watching the pressure gauge as the pump starts 
and look for overshooting (“Pressure Surge”) of the gauge needle 
above the target pressure. In case of over pressure, choose a peak 
torque reduction curve (Pump Control curve 1!). 

4. Set Start Curve 1!, increase Acceleration Time 
to 15 sec. and reduce Current Limit to 350%. 
Start the pump and watch the pressure gauge 
while the pump starts. 

5. In most cases, overshooting is reduced, if the 
overshoot persists, increase Acceleration time to 
25 sec. (confirm with motor manufacturer) and 
try again. 

6. If the overpressure persists, increase Starting 
Curve setting to 2!, or 3!, if necessary. Each 
increase in Starting Curve setting will reduce 
the Peak Torque, thus, reducing the 
overpressure and preventing the “Pressure 
Surge” during start. 

7. To increase starting time above these 
maximums, employ  “Special Starting” for  
these techniques (Consult factory). 

Pump control during 
operating area

Speed

Sec

TorqueVoltagae DOL
0
1
2
3

Peak
Torque

4, 5

Stopping Curve 
1. Adjust main parameters as necessary (FLA, FLC, etc..) 
2. Set Stop Curve and Deceleration Time, to their default values (curve 

0, 10 sec., respectively). 
3. Stop the pump, watching the pressure gauge and check valve as the 

pump stops. Look for overshooting (“Water Hammer”) of the gauge 
(abruptly stops the pump and the motor). 

4. Select Stop Curve 1, increase Deceleration time to 15 seconds. Stop 
the pump and watch the pressure gauge and the rate of closing of the 
check valve as the pump stops. Abrupt stopping of the pump and motor 
will cause a loud audible noise emitted from the check valve. 

5. In most cases, “Water Hammer” is reduced. If the “Water Hammer” 
persists, increase the time to 25 seconds (confirm with motor 
manufacturer) and try again. 

6. If the “Water Hammer” persists, increase Stop Curve setting to 2!, or 
3!. Each increase in stop curve will reduce the abrupt stop of the pump, 
thus, preventing the “Water Hammer” phenomenon. 

Voltage RPM - Deceleration

1
0

2
3

Sec.

4

Final torque during soft-stopping a pump motor 
1. While decelerating, the check valve may close before Deceleration 

Time has elapsed, thus, allowing current to flow through stator winding 
causing unnecessary heat. Select Final Torque sensitivity to 1, and stop 
the pump, confirm that current stopped flowing through the motor 
shortly after the check valve closed. 

2. If current still flows more than 3-5 seconds after check valve closure, 
increase Final Torque up to 10 if necessary, to stop current flow earlier. 

Voltage RPM-Deceleration

SecFT1

FT10
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Trouble Shooting

Upon fault – motor stops, Fault LED lights and Fault Relay operates. The LCD shows TRIP: and fault description. 
fault description (for  example: TRIP: UNDER CURRENT).

TOO MANY 
STARTS 

Trips the starter if number of starts, during “Start Period” exceeds the preset number. Wait 
until motor and starter cool down – according to “Start Inhibit” setting. 

LONG START TIME Trips the starter if output voltage does not reach nominal at the present max. Start time. 
Check FLA, FLC, and Max Start Time settings. Increase Initial Voltage, Current Limit & 
Max. start time or decrease Acceleration Time as necessary. 

Trips the starter when: 
1. Instantaneously when current exceeds 8.5 x Starter FLC. 
2. During starting when current exceed 8.5 x Motor FLA. 
3. During running when current exceeds 200-850%. 
O/C Shear-Pin has a programmable delay of  0-5 seconds where the starter detects the fault 
and does not trip before time delay has elapsed (delay is override when current reaches 8.5 
x Starter FLC). 

O/C – SHEAR PIN  

Check that motor is not installed or Jammed. 
Check FLA, FLC settings. 
Check motor and cable connections. 
Perform a “Megger” test to verify motor and 
cable’s condition 

CAUTION 
Check that “Meager” maximum 
voltage is no more than 500V !. 

OVERLOAD Trips the starter when current exceed the Overload Trip level and thermal register has 
filled up. 
Check FLA, FLC and Overload settings, check motor current, wait 15 minutes to let motor 
and starter cool down before restarting. 

UNDER CURRENT Trips the starter when line current drops below the preset level for the preset time. 
Check “Under Current Trip” and “Time Delay” settings, check line currents through L1,
L2, L3.

UNDER VOLTAGE Trips the starter when line voltage drops below the preset level for the preset time. 
Check “Under Voltage Trip “ and  “Time Delay” settings, check line voltages on  L1, L2,
L3. When voltage drops to zero, the starter trips immediately with no delay. 

OVER VOLTAGE Trips the starter when line voltage increases above a preset level for a preset time. 
Check “Over Voltage Trip” and  “Time Delay” settings, check line voltage on L1, L2, L3.

PHASE LOSS Trips the starter if 1 or 2 phases are missing. Check line voltages is connected correctly. 
Check that frequency variations are between 45-65Hz. 

PHASE SEQUENCE Trips the starter if line phase sequence is wrong. Check line phase sequence, and if wrong, 
swap two wires on line side.  If motor now rotates in the wrong direction, swap two wires 
on load side. 

Trips the starter when one or more motor phases are not properly connected to starter’s 
load terminals, in case of internal disconnection in motor winding or if any SCR is short-
circuited or when motor windings are shorted. 
If required, may be eliminated by using generator mode (programming Aux. In PROG 
INPUT parameters accordingly) 
Note: Shorted SCR and Wrong Connection faults are not active in Generator mode. 

SHORTED SCR OR 
WRONG  
CONNECTION  

Trips the starter and prevents starting. 
Check with an ohmmeter between L1-U, L2-V, L3-W; resistance > 20 K .
Check for no voltage on terminals U, V, W (from parallel system or an independent by-
pass). SCRs may fail due to:     

High short current not protected by proper fuses 
High voltage spikes not protected by proper external Varistors. 
Frequent starting at maximum conditions or fault conditions.  
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Trouble Shooting 

OVER
TEMPERATURE 

Heat-sink over-temperature. Trips the starter when heat-sink temp. rises above 85˚C.
Check that motor starting is not too frequent. 

EXTERNAL FAULT 
In Max. display Mode  

Trips the starter when a N.O contact between Aux. input terminals 13, 14 closes for over 
two seconds. 
Check contact position and cause of closure. 

WRONG 
PARAMETERS

Parameters not transferred from RAM to EEPROM or vice versa. After replacing the 
EPROM with a new software version or after power up, press Reset,
Press Mode +             simultaneously,  than Mode + Store simultaneously to save 
 the default parameters.  (If Fault LED is on, press Reset after Wrong parameters). 

* NOTE: When operating in Generator Mode, Shorted SCR and Wrong Connection faults are not active. 
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UL, cUL Installation Instructions 

1. Input power and output motor field wiring 
shall be copper conductors, rated 75ºC. 

2. Use UL listed closed-loop connectors sized 
for the selected wire gauge. Install connectors 
using the correct crimp tool recommended by 
the connector manufacturer. Applies only to 
units bus bars. 

3. Table showing corresponding wire size, 
terminal screw, closed-loop connector size. 
Torque ratings for attachment of connector to 
bus bar (see table). 

4. Branch circuit protection, shall be provided 
per the NEC. 

For units with UL cUL, see ordering information. 

Cables, Terminal screws and Torque 
recommendations

No. 
Max.
Mot.
FLA

Min. dimensions for 
copper cables (mm2)

Term 
Screw 

Mech. 
Torq.
Kg.cm 

1 8 4 x 1.5 N2XY    
2 17 4 x 2.5 N2XY    
3 31 4 x 4 N2XY   
4 44 4 x 10 N2XY    
5 58 4 x 16 N2XY   
6 72 4 x 16 N2XY   
7 85 4 x 25 N2XY   
8 105 4 x 25 N2XY M8 180 
9 145 3 x 50 + 25 N2XY M8 180 
10 170 3 x 70 + 35 N2XY M8 180 
11 210 3 x 95 + 50 N2XY M10 220 
12 310 3 x 150 + 70 N2XY M10 220 
13 390 3 x 185 + 95 N2XY M10 220 
14 460 3 x 240 + 120 N2XY M10 220 
15 580 2 x (3x 150 + 70)N2XY M10 220 
16 820 3 x (3x 185+ 95) N2XY M10 220 

UL, cUL Installation Instructions 

LR recommendations for marine, offshore or industrial 
use.

System design needs to take into account the power 
supply source and the motor drive together with the 
electronic soft starter. Particular features to be 
considered are torque production, harmonic production 
and their consequential effects and EMC. These points 
are relevant for marine, off-shore or industrial use. 
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Fuse Selection  (Recommended Values For Mains Supply Of 400V) 

Notes: 1. The above table is for maximum starting current of 400% of FLC, maximum starting time of 5 sec and rated voltage of 400 V (see note 3 for exception). 
2. Rating may change with different external conditions such as ambient temperature, forced cooling ect. Refer to fuse manufacturer catalogs to confirm correct values. 
3. Ferraz ratings are simulated for 4In, 4 times per hour with a 10sec. Starting time for each start. 

RVS-DX
Max.

thyristor I2t
(A2Sec)

BUSSMAN GEC ALSTOM SIBA FERRAZ – SHAWMUT 
(IEC Style 690/700V) 

Rated  
 (A) P/N Rated 

(A) P/N
Rate

d
(A) 

P/N Rated 
(A) P/N

RVS – DX 8 400 30 FWP 30B 32 B210612   32 URD 000-32 
RVS – DX 17 5,000 50 FWP 50B 63 B210615   63 6.6URD30D11A0063
RVS – DX 31 10,000 90 FWP 90B 100 V320063   100 6.6URD30D11A0100
RVS – DX 44 12,000 125 FWP 125A 100 X320063   100 6.6URD30D11A0100
RVS – DX 58 15,000 150 FWP 150A 125 X320065   125 6.6URD30D11A0125
RVS – DX 72 18,000 175 FWP 175A 160 B320069 200 SQB1-200 200 6.6URD30D11A0200
RVS – DX85 40,000 200 FWP 200A 200 E320371 200 SQB1-200 200 6.6URD30D11A0200
RVS – DX 105 60,000 250 FWP 250A. 250 J320375 250 SQB1-250 250 6.6URD30D11A0250
RVS – DX 145 100,000 300 FWP 300A 315 M320079 315 SQB1-315 315 6.6URD30D11A0315
RVS – DX 170 140,000 400 FWP 400A 350 Y320480 350 SQB1-350 350 6.6URD30D11A0350
RVS – DX 210 200,000 500 FWP 500A 450 D320485 450 SQB1-450 450 6.6URD30D11A0450
RVS – DN 310 600,000 700 FWP 700A 630 H320489 630 SQB1-630 630 6.6URD31D11A0630
RVS – DX 390 700,000 700 FWP 700A 800 T320591 800 SQB1-800  800 6.6URD31D11A0800
RVS – DX 460 800,000 800 FWP 800A 900 V320592 900 SQB1-900 900 6.6URD32D11A0900
RVS – DX 580 1,200,000 1000 FWP 1000A 1000 W320593 900 SQB2-900 1000 6.6URD32D11A1000
RVS – DX 820 2,000,000 1200 FWP 1200A 2X700A 2XS320590 1100 SQB2-1100 1250 6.6URD33D11A1250
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Timing Occurrence Table 
 

Active During 
Timing And Occurrence 

Start Run Stop Soft Stop 

Too many starts with Start Inhibit period    

Electronic Overload with Curve selection 

O/C Shear Pin (Jam)  

Starter Protection – trip immediately at 850% FLC 

Motor Protection – trip function 

During Start – factory set at 850% FLA in less than 1 cycle (*). 

During Run – adjust. 200 – 850% FLA within 1 cycle (*).

Under current adjustable time delay

Phase Loss 

Phase sequence 
Under voltage with adjustable time delay. Time delay is override in 
case of “No-Volt”. 
Over voltage with adjustable time delay

Long start time (Stall protection) 

Shorted SCR or Wrong connection 

External fault – input from a N.O. contact 

SCR protection by Metal Oxide Varistors (MOV) 

Starter over-temperature 

Starter internal test, when  “On” LED is lit. 

Motor Insulation test  - Not Available (Consult Factory) 

Motor Thermistor – Not Available (Consult Factory) 



 

28

28

Warranty Claim and Fault Inquiry 

Representative Name: Country: Fax Number: 

Model Number And Build 
Options:

Example:  170 –  400  –  230 –  3  +  5 + L – S 
RVS-DX  _ _ _ - _ _ _ - _ _ _ - __ + _ + _ - _

Serial Number: 

Purchasing Date: 

Sale / Installation Date:  

Failure Date: 
Program Version: 
STRT.DX- _ _   _ _   _ _ 

Press MODE + , press SELECT twice, the LCD displays the 
program version (e.g. STRT.DX-150802) 

Details of Fault / Fault Message: 

Define time of fault 
occurrence: (during start, after 
start, during soft stop, end of 
soft stop, when closing B.P. 
contactor, when performing…) 
Statistical Information Starter Operative Information 
Last Start Period:  Starter FLC:  
Last Start Max. I  Motor FLC: 
Total Run Time:  Initial Voltage:  
Total Number Of 
Starts: Acceleration Time:  

Last Trip: Current Limit:  
Trip Current:  
Total Number Of 
Trips:
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“Inside Delta” mode - Description 

General information 

Mains current is reduced by 1.73 ( 3), namely for an 
160A motor, an 170A starter will be selected, to 
operate “In-Line”. For “Inside Delta” starter, we 
calculate (160 / 1.73 = ) and select a 105A starter.
Less heat dissipates in the 
cabinet vs. the standard 
“In-Line” connection. 

Standard Motor Connection Box 

Standard Inside Delta Connection

Important Notes: 

Wrong motor connection will cause serious 
damage to the motor windings. 
The sinusoidal shape of the current is imperfect (since 
each phase is separately fired and not influenced by  
other phase firing). As a result, higher harmonic 
content is incurred (THD), which can be as high as 
twice the THD value as in the standard “In-Line”.  
Higher motor heating is expected for the same motor 
size (due to the higher THD).  
Phase sequence must be correct; otherwise, “Phase 
Sequence fault” will trip the starter immediately 
(without any damage).  
Higher torques can not be obtained  
“Inside Delta” requires 6-wire to the motor.  
Factory preset - features and functions when  “Inside 
Delta” mode is configured: 

No Pulse Start. 
No curve selection (Curve 0 !!). 
No Slow Speed 
No Phase sequence “Off” mode 

Note : 
For a high starting torque process, we recommend to 
use the starter in the “standard” connection (in-line). 

Motor Ratings for In-Line and
Inside Delta, at 400V 

The starter must always be selected according to motor’s nominal 

current and starting conditions. 
For “Inside Delta” connection, the “In Line” KW ratings were 
multiplied by 1.73. 

Starter Type 
In Line 

Soft-Starter 
Current (A) 

Motor KW @400V 
“In- Line”  

Motor KW @ 400V 
“Inside Delta”  

RVS-DX 8 8 4 6
RVS-DX 17 17 7.5 12
RVS-DX 31 31 15 25
RVS-DX 44 44 22 38
RVS-DX 58 58 30 50
RVS-DX 72 72 37 64
RVS-DX 85 85 45 75
RVS-DX 105 105 55 95
RVS-DX 145 145 75 120
RVS-DX 170 170 90 155
RVS-DX 210 210 110 190
RVS-DX 310 310 160 275
RVS-DX 390 390 200 346
RVS-DX 460 460 250 432
RVS-DX 580 580 315 545
RVS-DX 820 820 450 778

WARNING 
When using Inside connection: 
1. Contactor (Inside or Outside the 
Delta) must be used! 
2. If Contactor is connected Inside the 
Delta, motor terminals are “live” (full 
voltage) even when contactor is open. 

WARNING 
Beware

Wrong connection of the starter or the 
Motor, will seriously  damage the motor. 

U

U '

V

V '

W

W '
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Overload Calculation 

Note: In overload procedure, current is limited to 5 x Motor FLA to prevent saturation in calculation, so trip time at 5 or 
8 times motor FLA will be identical. 

The approximate trip time is given in the following equation: 

Overload Trip setting (default 115%) 

Overload Delay setting – trip delay at 5 x Motor FLA, (default 4 sec). 

Example 1: Motor FLA = 80A, actual current = 120A, 
  I% = 120 x 100 / 80 = 150% 
  If settings are as in default then 

Example 2: Same motor and setting, but current is 400A, 
  I% = 400 x 100 / 80 = 500% 
  If settings are as in default then 

Example 3: Motor FLA = 80A, actual current = 200A, Overload Delay (OLD) = 10 
  I% = 200 x 100 / 80 = 250% 

Seconds)(In   
6

OLD
OLTI
000,375,1Time Trip O/L 22

%

FLAMotor
100Current  Actual I    :Where %

sec. 99  
6
4

151501
000,375,1Time Trip O/L 22

sec. 4  
6
4

151500
000,375,1Time Trip O/L 22

sec. 47  
6

10
151250

000,375,1Time Trip O/L 22
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Block Diagram 

Block Diagram for the RVS-DX control, power and firing module, inputs and option boards. 

Keypad 

Led
display

LCD
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Inputs 

Power
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Firing circuitry

Voltage  

Memory 
Statistics
Faults 

Options: 
RS 485 com. 
Future: 
Analogue out 
Thermistor in 

M

MICRO
PROCESSOR 

SCRs Bypass while 
All protection 
remain active
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Technical Specification 

General Information:
Supply Voltage ....................................Line to Line 220-600V (to be specified) + 10%-15% 
Frequency ............................................45 – 65 Hz (Fixed or variable frequency source) 
Control Supply.....................................115V or 230V (to be specified) +10% - 15% 
Load.....................................................Three phases, three wires, squirrel cage induction motor. 
Start-Stop Parameters:
Starter FLC ..........................................Starter’s Full Load Current, according to Selector Guide 
Motor FLA  .........................................Motor Full Load Ampere 50-100% of Starter FLC (Full Load Current). 
Pump and Torque Control Curves .......Field selectable curves preventing Over-pressure 

during start and Water Hammer during stop. 
Pulse Start Duration.............................A pulse of 80% Un, adjustable range 0.1-1 Sec, for starting high friction loads. 
Initial Voltage, .....................................10-50% Un  
Initial Current ......................................100-400% of Motor FLA  
Current Limit .......................................100-400% of Motor FLA  
Acceleration Time ...............................1-30 Sec  
Deceleration Time ...............................1-30 Sec  
Motor Protection:
Too Many Starts ..................................Maximum number of starts, range: Off or 1-10, during a time period 1-60 min. 
Starts inhibit.........................................Period of 1-60 min, during which starting is prevented, after Too Many Start fault. 
Long Start Time (Stall protection) ......Maximum allowable starting time 1-30 sec.  
Over Current (Shear-pin) .....................Two operation functions: during starting trips the 

starter at 850% and during running at 100-850% 
In, both within 1 Cycle (after internal delay). 

Electronic Overload (I2t) .....................Adjustable 75-150% of motor FLA, adjustable Trip time at 500% In of 1-10 sec. 
Under Current ......................................Trips when current drops below 20-90% In, time delay 1-40 sec. 
Under Voltage*....................................Trips when main voltage drops below 50-90%, time delay 1-10 Sec 
Over Voltage........................................Trips when main voltage increase above 110-125%, time delay 1-10 sec. 
Phase Loss, Under/Over Frequency* ..Trips when one or two phases are missing and frequency is 40Hz. or 65Hz. 
Phase Sequence....................................Trips when phase sequence is wrong 
Shorted SCR or Wrong connection .....Prevents starting, trips if motor is not connected / 

incorrectly connected to the  
starter, or  in case one or more SCRs have been 
shorted

Heat Sink Over temp ...........................Trips when heat-sink temperature rises above 85˚C.
External fault .......................................Trips when an External Contact closes for 2 sec. 
* With optional Auto Reset. 
Control
Displays ...............................................LCD in 4 – Field selectable languages and 4 LEDs. 
Keypad.................................................6 keys for easy setting 
Fault Contact........................................2 Contacts, 8A, 250VAC, 2000VA 
Aux. Contact – Imm. or End Of Acc. ..2 Contacts, 8A, 250VAC, 2000VA 

Temperatures .....................................Operating  -10˚ to 40˚C
Storage      -20˚ to 70˚C

Standards:
Dielectric Test......................................2500VAC 
Degree of Protection ............................ IP 20 for frame size D1, IP 00 for frame sizes D2-D5 
EMC Emissions  EN 55011 CISPR 11 Class A 
 Immunity  EN 55082-2 ESD 8KV air, IEC 801-2 
 Electric RF field 10 V/m, 20-1000MHz, IEC 801-3 
 Fast transients 2KV, IEC 801-4 
 Safety EN 600947-1 Related to safety requirements. 
  Designed and assembled  to conform with UL508C
Normal Service Conditions
Altitude ................................................Up to 1000m. For equipment to be used at higher 

altitudes consult Factory. 
Humidity..............................................95% at 50˚C or 98% at 45˚C.
Consumption Ratings
Size D1-D2 ..........................................Total starter Consumption 185VA 
Size D3-D5 .........................................Total starter Consumption 210VA 
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Ordering Information 

Example:  RVS-DX  170 - 400 -      230       -   L     -      S 
                    RVS-DX  xxx - xxx -      xxx       -   x         -   x  

 Starter FLC (1) 

 Mains voltage (2) 

 Control Supply (3) 

 Options  (4) 

Front panel (5) 

(1) Starter FLC:  8, 17, 31, 44, 58, 72, 85, 105, 145, 170, 210, 310, 390, 460, 580, 820 Amp 

(2) Mains Voltage Specify For
 50/60Hz 400 220 - 440 Vac + 10% -15% 
  480 460 - 500 Vac + 10% -15% 
  600 575 - 600 Vac + 10% -15% 
   

(3) Control Supply Voltage Specify For
 (terminals A1-A2) 115 110-120 Vac + 10% -15% 
 50/60Hz 230 220-240 Vac + 10% -15% 

(4) Required Options Specify For
  0 No options  
  8 Harsh environment treatment (must be factory supplied) 
  L Illuminated LCD 
  R Direct On Line operation 

(5) Front Panel Specify For
  S Standard 

Note - Options should be factory supplied 
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Dimensions (mm) 

Note: Mains voltage terminals size:  8A – 58A  - 16mm2

72A       - 25mm2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RVS-DX 58, 72RVS-DX 8, 17, 31,44

RVS-DX  145, 170RVS-DX 85, 105

RVS-DX  210, 310 RVS-DX  390
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Dimensions (mm) 

RVS-DX 580RVS-DX 460

RVS-DX 820





3.2.2. Red Lion HMI Display (G306A) 



1

GENERAL DESCRIPTION
The G306A Operator Interface Terminal combines unique capabilities 

normally expected from high-end units with a very affordable price. It is built 
around a high performance core with integrated functionality. This core allows 
the G306A to perform many of the normal features of the Paradigm range of 
Operator Interfaces while improving and adding new features.

The G306A is able to communicate with many different types of hardware 
using high-speed RS232/422/485 communications ports and Ethernet 10 Base 
T/100 Base-TX communications. In addition, the G306A features USB for fast 
downloads of configuration files and access to trending and data logging. A 
CompactFlash socket is provided so that Flash cards can be used to collect your 
trending and data logging information as well as to store larger configuration files.

In addition to accessing and controlling of external resources, the G306A 
allows a user to easily view and enter information. Users can enter data through 
the touchscreen and/or front panel 5-button keypad.

SAFETY SUMMARY
All safety related regulations, local codes and instructions that appear in the 

manual or on equipment must be observed to ensure personal safety and to 
prevent damage to either the instrument or equipment connected to it. If 
equipment is used in a manner not specified by the manufacturer, the protection 
provided by the equipment may be impaired.

Do not use the controller to directly command motors, valves, or other 
actuators not equipped with safeguards. To do so can be potentially harmful to 
persons or equipment in the event of a fault to the controller.

CONTENTS OF PACKAGE
- G306A Operator Interface.
- Panel gasket.
- Template for panel cutout.
- Hardware packet for mounting unit into panel.
- Terminal block for connecting power.

ORDERING INFORMATION
MODEL NO. DESCRIPTION PART NUMBER

G306A Operator Interface for indoor applications, 
textured finish with embossed keys G306A000

G3CF CompactFlash Card 5 G3CFxxxx

G3RS RS232/485 Optional Communication Card G3RS0000

G3CN CANopen Optional Communication Card G3CN0000

G3DN DeviceNet option card for G3 operator interfaces 
with isolated high speed communications ports G3DN0000

G3PBDP Profibus DP Optional Communication Card G3PBDP00

PSDR7 DIN Rail Power Supply PSDR7000

SFCRM2 Crimson 2.0 2 SFCRM200

CBL RS-232 Programming Cable CBLPROG0

USB Cable CBLUSB00

Communications Cables 1 CBLxxxxx

DR DIN Rail Mountable Adapter Products 3 DRxxxxxx

Replacement Battery 4 BNL20000

G3FILM Protective Films G3FILM06
1 Contact your Red Lion distributor or visit our website for 

complete selection.
2 Use this part number to purchase the Crimson® software on CD with a 

printed manual, USB cable, and RS-232 cable. Otherwise, download for 
free from www.redlion.net.

3 Red Lion offers RJ modular jack adapters. Refer to the DR literature for 
complete details.

4 Battery type is lithium coin type CR2025.
5 Industrial grade two million write cycles.

MODEL G306A - GRAPHIC COLOR LCD OPERATOR INTERFACE TERMINAL 
     WITH TFT QVGA DISPLAY AND TOUCHSCREEN

CompactFlash is a registered trademark of CompactFlash Association.

  CONFIGURED USING CRIMSON® SOFTWARE 
(BUILD 424 OR NEWER)

  UP TO 5 RS-232/422/485 COMMUNICATIONS PORTS 
(2 RS-232 AND 1 RS-422/485 ON BOARD, 1 RS-232 AND 1 
RS422/485 ON OPTIONAL COMMUNICATIONS CARD)

  10 BASE T/100 BASE-TX ETHERNET PORT TO NETWORK UNITS 
AND HOST WEB PAGES

  USB PORT TO DOWNLOAD THE UNIT’S CONFIGURATION FROM 
A PC OR FOR DATA TRANSFERS TO A PC

  UNIT’S CONFIGURATION IS STORED IN NON-VOLATILE 
MEMORY (8 MBYTE FLASH)

  COMPACTFLASH® SOCKET TO INCREASE MEMORY CAPACITY

  5.7-INCH TFT ACTIVE MATRIX 256 COLOR QVGA 320 X 240 
PIXEL LCD W/LED BACKLIGHT

  5-BUTTON KEYPAD FOR ON-SCREEN MENUS

  THREE FRONT PANEL LED INDICATORS

  POWER UNIT FROM 24 VDC ±20% SUPPLY

  RESISTIVE ANALOG TOUCHSCREEN

CAUTION: Risk Of Danger.
Read complete instructions prior to 

installation and operation of the unit.

CAUTION: Risk of electric shock.

The protective conductor terminal is bonded to conductive 
parts of the equipment for safety purposes and must be 
connected to an external protective earthing system.

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF 
COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS I, 
DIVISION 2

Bulletin No.  G306A-F

Drawing No.  LP0666

Released  05/12

Tel +1 (717) 767-6511

Fax +1 (717) 764-0839

www.redlion.net
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PROCESS CONTROL EQUIPMENT

FOR USE IN HAZARDOUS LOCATIONS:
Class I, Division 2, Groups A, B, C, and D
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1. POWER REQUIREMENTS:
Must use a Class 2 circuit according to National Electrical Code (NEC), 

NFPA-70 or Canadian Electrical Code (CEC), Part I, C22.1 or a Limited 
Power Supply (LPS) according to IEC 60950-1 or Limited-energy circuit 
according to IEC 61010-1.
Power connection via removable three position terminal block.

Supply Voltage: +24 VDC ±20% 
Typical Power1: 8 W
Maximum Power2: 10 W
Notes:

1. Typical power with +24 VDC, RS232/485 communications, Ethernet 
communications, CompactFlash card installed, and display at full brightness.

2. Maximum power indicates the most power that can be drawn from the 
G306A. Refer to “Power Supply Requirements” under “Installing and 
Powering the G306A.”

3. The G306A’s circuit common is not connected to the enclosure of the 
unit. See “Connecting to Earth Ground” in the section “Installing and 
Powering the G306A.”

4. Read “Power Supply Requirements” in the section “Installing and 
Powering the G306A” for additional power supply information.

2. BATTERY: Lithium coin cell. Typical lifetime of 10 years.
3. LCD DISPLAY:

SIZE 5.7-inch
TYPE TFT
COLORS 256
PIXELS 320 X 240
BRIGHTNESS 380 cd/m2

BACKLIGHT* 50,000 HR TYP.
*Lifetime at room temperature. Refer to “Display” in “Software/Unit Operation”
4. 5-KEY KEYPAD: for on-screen menus.
5. TOUCHSCREEN: Resistive analog
6. MEMORY:

On Board User Memory: 8 Mbyte of non-volatile Flash memory.
Memory Card: CompactFlash Type II slot for Type I and Type II 

CompactFlash cards.
7. COMMUNICATIONS:

USB Port: Adheres to USB specification 1.1. Device only using Type B 
connection.

Serial Ports: Format and Baud Rates for each port are individually software 
programmable up to 115,200 baud.
PGM Port: RS232 port via RJ12.
COMMS Ports: RS422/485 port via RJ45, and RS232 port via RJ12.
DH485 TXEN: Transmit enable; open collector, VOH = 15 VDC, 

VOL = 0.5 V @ 25 mA max.
Note: For additional information on the communications or signal 

common and connections to earth ground please see the “Connecting to 
Earth Ground” in the section “Installing and Powering the G306A.”

Ethernet Port: 10 BASE-T / 100 BASE-TX
RJ45 jack is wired as a NIC (Network Interface Card).
Isolation from Ethernet network to G3 operator interface: 1500 Vrms

8. ENVIRONMENTAL CONDITIONS:
Operating Temperature Range: 0 to 50°C
Storage Temperature Range: -20 to 70°C
Operating and Storage Humidity: 80% maximum relative humidity (non-

condensing) from 0 to 50°C.
Vibration according to IEC 68-2-6: Operational 5 to 8 Hz, 0.8" (p-p), 8 to 

500 Hz, in X, Y, Z direction, duration: 1 hour, 3 g.
Shock according to IEC 68-2-27: Operational 40 g, 9 msec in 3 directions.
Altitude: Up to 2000 meters.

9. CERTIFICATIONS AND COMPLIANCES:
SAFETY
UL Listed, File #E245515, UL61010-1, ANSI/ISA 12.12.01-2007, CAN/CSA 

22.2 No. 61010.1, CSA 22.2 No. 213-M1987 and File #E179259, 
UL61010-1, CAN/CSA 22.2 No.61010-1
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards

Type 4X Indoor Enclosure rating (Face only), UL50
IECEE CB Scheme Test Report #E179259-A1-CB-3

Issued by Underwriters Laboratories Inc.
IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment 

for measurement, control, and laboratory use, Part 1.
IP66 Enclosure rating (Face only), IEC 529

ELECTROMAGNETIC COMPATIBILITY
Emissions and Immunity to EN 61326: 2006: Electrical Equipment for 

Measurement, Control and Laboratory use.
Immunity to Industrial Locations:
Electrostatic discharge EN61000-4-2 Criterion A

4kV contact discharge
8kV air discharge

Electromagnetic RF fields EN61000-4-3 Criterion A
10V/m (80 MHz to 1 GHz)
3 V/m (1.4 GHz to 2 GHz)
1 V/m (2 GHz to 2.7 GHz)

Fast transients (burst) EN61000-4-4 Criterion A
2kV power
1kV I/O signal

Surge EN61000-4-5 Criterion A
1kV L to L
2kV L to G power
1 kV signal

RF conducted interference EN61000-4-6 Criterion A
3Vrms

Power frequency magnetic 
fields

EN61000-4-8 Criterion A
30A/m

Emissions:
Emissions EN55011 Class A
Note:

1. Criterion A: Normal operation within specified limits.
10. CONNECTIONS: Compression cage-clamp terminal block.

Wire Gage: 12-30 AWG copper wire
Torque: 5-7 inch-pounds (56-79 N-cm)

11. CONSTRUCTION: Steel rear metal enclosure with NEMA 4X/IP66 
aluminum front plate for indoor use only when correctly fitted with the gasket 
provided. Installation Category II, Pollution Degree 2.

12. MOUNTING REQUIREMENTS: Maximum panel thickness is 0.25" (6.3 
mm). For NEMA 4X/IP66 sealing, a steel panel with a minimum thickness of 
0.125" (3.17 mm) is recommended.
Maximum Mounting Stud Torque: 17 inch-pounds (1.92 N-m)

13. WEIGHT: 3.0 lbs (1.36 Kg)

8.83 (224.3)

7.08
(179.8)

2.30 (58.4)

7.42 (188.5)

5.67
(144)

DIMENSIONS  In inches (mm)

SPECIFICATIONS

WARNING - DO NOT CONNECT OR DISCONNECT CABLES 
WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE 
NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND 
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT 
CONNECTION.
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INSTALLING AND POWERING THE G306A
MOUNTING INSTRUCTIONS

This operator interface is designed for through-panel mounting. A panel cut-
out diagram and a template are provided. Care should be taken to remove any 
loose material from the mounting cut-out to prevent that material from falling 
into the operator interface during installation. A gasket is provided to enable 
sealing to NEMA 4X/IP66 specification. Install the ten kep nuts provided and 
tighten evenly for uniform gasket compression. 

Note: Tightening the kep nuts beyond a maximum of 17 inch-pounds (1.92 
N-m) may cause damage to the front panel.

CONNECTING TO EARTH GROUND

Each G306A has a chassis ground terminal on the back of the unit. Your unit 
should be connected to earth ground (protective earth).

The chassis ground is not connected to signal common of the unit. 
Maintaining isolation between earth ground and signal common is not required 
to operate your unit. But, other equipment connected to this unit may require 
isolation between signal common and earth ground. To maintain isolation 
between signal common and earth ground care must be taken when connections 
are made to the unit. For example, a power supply with isolation between its 
signal common and earth ground must be used. Also, plugging in a USB cable 
may connect signal common and earth ground.1

1 USB’s shield may be connected to earth ground at the host. USB’s shield in 
turn may also be connected to signal common.

POWER SUPPLY REQUIREMENTS
The G306A requires a 24 VDC power supply. Your unit may draw 

considerably less than the maximum rated power depending upon the options 
being used. As additional features are used your unit will draw increasing 
amounts of power.  Items that could cause increases in current are additional 
communications, optional communications card, CompactFlash card, and other 
features programmed through Crimson.

In any case, it is very important that the power supply is mounted correctly if 
the unit is to operate reliably. Please take care to observe the following points:

–  The power supply must be mounted close to the unit, with usually not 
more than 6 feet (1.8 m) of cable between the supply and the operator 
interface. Ideally, the shortest length possible should be used.

–  The wire used to connect the operator interface’s power supply should 
be at least 22-gage wire. If a longer cable run is used, a heavier gage 
wire should be used. The routing of the cable should be kept away from 
large contactors, inverters, and other devices which may generate 
significant electrical noise.

–  A power supply with an NEC Class 2 or Limited Power Source (LPS) 
and SELV rating is to be used. This type of power supply provides 
isolation to accessible circuits from hazardous voltage levels generated 
by a mains power supply due to single faults. SELV is an acronym for 
“safety extra-low voltage.” Safety extra-low voltage circuits shall 
exhibit voltages safe to touch both under normal operating conditions 
and after a single fault, such as a breakdown of a layer of basic 
insulation or after the failure of a single component has occurred.

2.75
(69.9)

7.63 (193.8)

8.25 (209.6)

5.88
(149.4)

6.50
(165.1)

10X Ø.188 (Ø4.8)

All tolerances ±0.010" (±0.25 mm).

The protective conductor terminal is bonded to conductive 
parts of the equipment for safety purposes and must be 
connected to an external protective earthing system.

ALL NONINCENDIVE CIRCUITS MUST BE WIRED USING 
DIVISION 2 WIRING METHODS AS SPECIFIED IN ARTICLE 501-4 
(b), 502-4 (b), AND 503-3 (b) OF THE NATIONAL ELECTRICAL 
CODE, NFPA 70 FOR INSTALLATION WITHIN THE UNITED 
STATES, OR AS SPECIFIED IN SECTION 19-152 OF CANADIAN 
ELECTRICAL CODE FOR INSTALLATION IN CANADA.

INSTALLING AN OPTION CARD

Each option card comes with a cable for communications and three screws 
for ataching the option card to the G306’s rear cover. To install the option card, 
remove all power and I/O communications cables from the unit. Use the three 
screws provided to mount the option card to the rear cover of the G306 as shown 
in Figure 1.

Figure 1 Figure 2

Connect the cable from the option card to CN11 on the main board of the 
G306 as shown in Figure 2. Be sure both ends of the cable are firmly seated into 
their appropriate connector housing. Carefully replace the rear cover by 
reversing the instructions for removing the rear cover.

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT
EQUIPMENT UNLESS POWER HAS BEEN DISCONNECTED
AND THE AREA IS KNOWN TO BE NON-HAZARDOUS.
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CONFIGURING A G306A
The G306A is configured using Crimson® software. Crimson is available as a 

free download from Red Lion’s website, or it can be purchased on CD. Updates 
to Crimson for new features and drivers are posted on the website as they become 
available. By configuring the G306A using the latest version of Crimson, you are 
assured that your unit has the most up to date feature set. Crimson® software can 
configure the G306A through the RS232 PGM port, USB port, or CompactFlash.

The USB port is connected using a standard USB cable with a Type B 
connector. The driver needed to use the USB port will be installed with Crimson.

The RS232 PGM port uses a programming cable made by Red Lion to connect 
to the DB9 COM port of your computer. If you choose to make your own cable, 
use the “G306A Port Pin Out Diagram” for wiring information.

The CompactFlash can be used to program a G3 by placing a configuration file 
and firmware on the CompactFlash card. The card is then inserted into the target 
G3 and powered. Refer to the Crimson literature for more information on the 
proper names and locations of the files.

USB, DATA TRANSFERS FROM THE 
COMPACTFLASH CARD

In order to transfer data from the CompactFlash card via the USB port, a driver 
must be installed on your computer. This driver is installed with Crimson and is 
located in the folder C:\Program Files\Red Lion Controls\Crimson 2.0\Device\ after 
Crimson is installed. This may have already been accomplished if your G306A was 
configured using the USB port.

Once the driver is installed, connect the G306A to your PC with a USB cable, and 
follow “Mounting the CompactFlash” instructions in the Crimson 2 user manual.

CABLES AND DRIVERS
Red Lion has a wide range of cables and drivers for use with many different 

communication types. A list of these drivers and cables along with pin outs is 
available from Red Lion’s website. New cables and drivers are added on a 
regular basis. If making your own cable, refer to the “G306A Port Pin Outs” for 
wiring information.

ETHERNET COMMUNICATIONS
Ethernet communications can be established at either 10 BASE-T or 100 

BASE-TX. The G306A unit’s RJ45 jack is wired as a NIC (Network Interface 
Card). For example, when wiring to a hub or switch use a straight-through cable, 
but when connecting to another NIC use a crossover cable.

The Ethernet connector contains two LEDs. A yellow LED in the upper right, 
and a bi-color green/amber LED in the upper left. The LEDs represent the 
following statuses:

On the rear of each unit is a unique 12-digit MAC address and a block for 
marking the unit with an IP address. Refer to the Crimson manual and Red 
Lion’s website for additional information on Ethernet communications.

COMMUNICATING WITH THE G306A

LED COLOR DESCRIPTION

GREEN

YELLOW solid

10 BASE-T Communications

Link established.

AMBER

YELLOW flashing

100 BASE-TX Communications

Data being transferred.

WARNING - DO NOT CONNECT OR DISCONNECT CABLES 
WHILE POWER IS APPLIED UNLESS AREA IS KNOWN TO BE 
NON-HAZARDOUS. USB PORT IS FOR SYSTEM SET-UP AND 
DIAGNOSTICS AND IS NOT INTENDED FOR PERMANENT 
CONNECTION.



RS422/485 COMMS PORT
The G306A has one RS422/485 port. This port can be configured to act as 

either RS422 or RS485.

Note: All Red Lion devices connect A to A and B to B, except for Paradigm 
devices. Refer to www.redlion.net for additional information.
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RS232 PORTS
The G306A has two RS232 ports. There is the PGM port and the COMMS 

port.  Although only one of these ports can be used for programming, both ports 
can be used for communications with a PLC.

The RS232 ports can be used for either master or slave protocols with any 
G306A configuration. 

Examples of RS232 communications could involve another Red Lion product 
or a PC. By using a cable with RJ12 ends on it, and a twist in the cable, RS232 
communications with another G3 product or the Modular Controller can be 
established. Red Lion part numbers for cables with a twist in them are 
CBLPROG0 1, CBLRLC01 2, or CBLRC02 3.

Connections

G3: RJ12 Name PC: DB9 Name

4 COMM 1 DCD

5 Tx 2 Rx

2 Rx 3 Tx

N/C 4 DTR

3 COM 5 GND

N/C 6 DSR

1 CTS 7 RTS

6 RTS 8 CTS

N/C 9 RI
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CONNECTING A G306A OPERATOR 
INTERFACE TO AN ICM5

*Application Dependent

ICM5 DIP Switch Settings

Examples of RS485 2-Wire Connections
G3 to Red Lion RJ11 (CBLRLC00) 

DLC, IAMS, ITMS, PAXCDC4C

A+4TxA2

B-5TxB1

COM3COM6

TxEN2TxEN5

NameRLC: RJ11NameG3: RJ45

Connections

G3 to Modular Controller (CBLRLC05)

TxA8TxA8

TxB7TxB7

COM6COM6

TxEN5TxEN5

RxA

TxA

3,2

2,3

RxA

TxA

3,2

2,3

RxB4,1RxB4,1

TxB1,4TxB1,4

NameModular ControllerNameG3

Connections

1 CBLPROG0 can also be used to communicate with either a PC or an ICM5.
2 DB9 adapter not included, 1 foot long.
3 DB9 adapter not included, 10 feet long.

DH485 COMMUNICATIONS
The G306A’s RS422/485 COMMS port can also be used for Allen Bradley 

DH485 communications.

WARNING: DO NOT use a standard DH485 cable to connect this port to Allen 
Bradley equipment. A cable and wiring diagram are available from Red Lion.

G3 to AB SLC 500 (CBLAB003)

24V-TxA3, 8

COMM-TxB4, 7

SHIELD4COMM6

TxEN5TxEN5

COMM-RxB4, 7

24V-RxA3, 8

B2TxA2

A1TxB1

NameRJ45: A-BNameRJ45: RLC

Connections

TX

5V

8

1

7

2

TxB

TxA
130K

130K

5 TxEN (OC)

RX

130K

5V

130K

RxB4

RxA3

GND6

TxEN (OC)

TX/RX

130K

5

TxA
2

8

130K

5V

7

1
TxB

6 GND

RS422/485 4-WIRE 
CONNECTIONS

RS485 2-WIRE 
CONNECTIONS

G3 RS232 to a PC
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SOFTWARE/UNIT OPERATION
CRIMSON® SOFTWARE

Crimson® software is available as a free download from Red Lion’s website 
or it can be purchased on a CD, see “Ordering Information” for part number. The 
latest version of the software is always available from the website, and updating 
your copy is free.

DISPLAY
This operator interface uses a liquid crystal display (LCD) for displaying text 

and graphics. The display utilizes aa LED backlight for lighting the display. The 
backlight can be dimmed for low light conditions.

The LED backlight has a limited lifetime. Backlight lifetime is based upon 
the amount of time the display is turned on at full intensity. Turning the 
backlight off when the display is not in use can extend the lifetime of your 
backlight. This can be accomplished through the Crimson® software when 
configuring your unit.

FRONT PANEL LEDS
There are three front panel LEDs. Shown below is the default status of 

the LEDs.

1 The operator interface is shipped without a configuration. After downloading 
a configuration, if the light remains in the flashing state continuously, try 
cycling power. If the LED still continues to flash, try downloading a 
configuration again.

2 Do not turn off power to the unit while this light is flickering. The unit 
writes data in two minute intervals. Later Microsoft operating systems will 
not lock the drive unless they need to write data; Windows 98 may lock the 
drive any time it is mounted, thereby interfering with logging. Refer to 
“Mounting the CompactFlash” in the Crimson 2 User Manual.

TOUCHSCREEN
This operator interface utilizes a resistive analog touchscreen for user input. 

The unit will only produce an audible tone (beep) when a touch on an active 
touchscreen cell is sensed. The touchscreen is fully functional as soon as the 
operator interface is initialized, and can be operated with gloved hands.

KEYPAD
The G306A keypad consists of five keys that can be used for on-screen menus.

TROUBLESHOOTING YOUR G306A
If for any reason you have trouble operating, connecting, or simply have 

questions concerning your new G306A, contact Red Lion’s technical support. 
For contact information, refer to the back page of this bulletin for phone and 
fax numbers.

EMAIL: techsupport@redlion.net
Web Site: http://www.redlion.net

Valid configuration is loaded and there are no alarms present.STEADY

A tag is in an alarm state.FLASHING

GREEN (BOTTOM)

Valid CompactFlash card present.STEADY

YELLOW (MIDDLE)

Unit is powered and running an application.

Unit is in the boot loader, no valid configuration is loaded.1

LED                    INDICATION

RED (TOP, LABELED “PWR”)

CompactFlash card being checked.

No CompactFlash card is present.

FLICKERING

FLASHING
RAPIDLY

OFF

STEADY

FLASHING

FLASHING
SLOWLY Incorrectly formatted CompactFlash card present.

Unit is writing to the CompactFlash, either because it is 
storing data, or because the PC connected via the USB port 
has locked the drive.2
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BATTERY & TIME KEEPING

A battery is used to keep time when the unit is without power. Typical 
accuracy of the G306A time keeping is less than one minute per month drift. The 
battery of a G306A unit does not affect the unit’s memory, all configurations and 
data is stored in non-volatile memory.

To change the battery of a G306A, remove power, cabling, and then the rear 
cover of the unit. To remove the cover, remove the four screws designated by 
the arrows on the rear of the unit. Then, by lifting the top side, hinge the cover, 
thus providing clearance for the connectors on the bottom side of the PCB as 
shown in the illustration below. Install in the reverse manner.

Remove the old battery* from the holder and replace with the new battery. 
Replace the rear cover, cables, and re-apply power. Using Crimson or the 
unit’s keypad, enter the correct time and date.

* Please note that the old battery must be disposed of in a manner that 
complies with your local waste regulations. Also, the battery must not be 
disposed of in fire, or in a manner whereby it may be damaged and its contents 
come into contact with human skin.

The battery used by the G306A is a lithium type CR2025.

LED DRIVER
BOARD

BATTERY

CAUTION: The circuit board contains static sensitive 
components. Before handling the operator interface without 
the rear cover attached, discharge static charges from your 
body by touching a grounded bare metal object. Ideally, 
handle the operator interface at a static controlled clean 
workstation. Also, do not touch the surface areas of the 
circuit board. Dirt, oil, or other contaminants may adversely 
affect circuit operation.

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT
EQUIPMENT UNLESS POWER HAS BEEN DISCONNECTED
AND THE AREA IS KNOWN TO BE NON-HAZARDOUS.

WARNING - EXPLOSION HAZARD - THE AREA MUST BE 
KNOWN TO BE NON-HAZARDOUS BEFORE SERVICING/ 
REPLACING THE UNIT AND BEFORE INSTALLING OR 
REMOVING I/O WIRING AND BATTERY.



OPTIONAL FEATURES AND ACCESSORIES

COMPACTFLASH SOCKET
CompactFlash socket is a Type II socket that can accept either Type I or II 

cards. Use cards with a minimum of 4 Mbytes and formatted to a maximum of 
2 Gbytes (See Note box below) with the G306A’s CompactFlash socket. Cards 
are available at most computer and office supply retailers.

CompactFlash can be used for configuration transfers, larger configurations, 
data logging, and trending. 

Information stored on a CompactFlash card by a G306A can be read by a 
card reader attached to a PC. This information is stored in IBM (Windows®) PC 
compatible FAT16 file format.

CompactFlash-
Insert Face Up

CompactFlash

(Top Side)

OPTIONAL COMMUNICATION CARD
Red Lion offers optional communication cards for fieldbus communications.  

These communication cards will allow your G306A to communicate with many 
of the popular fieldbus protocols.

Red Lion is also offering a communications card for additional RS232 and 
RS422/485 communications. Visit Red Lion’s website for information and 
availability of these cards.

CUSTOM LOGO
Each G3 operator interface has an embossed area containing the Red Lion 

logo. Red Lion can provide custom logos to apply to this area. Contact your 
distributor for additional information and pricing.

Note: Do not remove or insert the 
CompactFlash card while power is 
applied. Refer to “Front Panel LEDs.”

.51 (13)

1.65 (42) FRONT OVERLAY

LIMITED WARRANTY
The Company warrants the products it manufactures against defects in materials and workmanship for a period limited 
to two years from the date of shipment, provided the products have been stored, handled, installed, and used under 
proper conditions. The Company’s liability under this limited warranty shall extend only to the repair or replacement 
of a defective product, at The Company’s option. The Company disclaims all liability for any affirmation, promise or 
representation with respect to the products.
The customer agrees to hold Red Lion Controls harmless from, defend, and indemnify RLC against damages, claims, 
and expenses arising out of subsequent sales of RLC products or products containing components manufactured by 
RLC and based upon personal injuries, deaths, property damage, lost profits, and other matters which Buyer, its 
employees, or sub-contractors are or may be to any extent liable, including without limitation penalties imposed by the 
Consumer Product Safety Act (P.L. 92-573) and liability imposed upon any person pursuant to the Magnuson-Moss 
Warranty Act (P.L. 93-637), as now in effect or as amended hereafter.
No warranties expressed or implied are created with respect to The Company’s products except those expressly 
contained herein. The Customer acknowledges the disclaimers and limitations contained herein and relies on no other 
warranties or affirmations.

Red Lion Controls
Headquarters
20 Willow Springs Circle
York PA 17406
Tel +1 (717) 767-6511
Fax +1 (717) 764-0839

Red Lion Controls
China

Unit 101, XinAn Plaza
Building 13, No.99 Tianzhou Road

ShangHai, P.R. China 200223
Tel +86 21 6113-3688
Fax +86 21 6113-3683

Red Lion Controls
Europe

Printerweg 10
NL - 3821 AD Amersfoort
Tel +31 (0) 334 723 225
Fax +31 (0) 334 893 793

Red Lion Controls
India

54, Vishvas Tenement
GST Road, New Ranip,

Ahmedabad-382480 Gujarat, India
Tel +91 987 954 0503
Fax +91 79 275 31 350

NOTE
For reliable operation of this and other Red Lion products, one of the 

following brands of CompactFlash card must be used...
SimpleTech SMART® Modular
SanDisk® Silicon Systems

Not all of the above manufacturers offer CompactFlash cards recognized to 
UL standards, which may be required for your application.

Although RLC products limit use of CompactFlash card memory to 2 GB, 
cards with a larger capacity can be used. They MUST be formatted to 2 
GB and use the FAT 16 file system. It is recommended to format the CF 
card using the format utility from within Crimson.
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1. INTRODUCTION

The CRITEC Triggered Spark Gap Surge
Reduction Filter (TSG-SRF) from ERICO incor-
porates high energy clamping devices and
special filtering circuitry. TSG-SRFs are
installed in series with the circuit, usually at
the point of entry to the building or structure.
They are available in single or three-phase
configurations for load currents from 40A to
2000A per phase.

The purpose of a TSG-SRF is to filter and
protect against lightning induced transients.
The SRF provides a clean, filtered supply of
electricity to all output connected equipment
when installed in accordance with the manu-
facturers’ instructions. 

Protection is achieved via a three-stage circuit.
This includes the internal CRITEC Triggered
Spark Gap unit as the primary surge diverter,
a purpose designed low pass filter network

and a secondary, Transient Discriminating (TD)
diversion stage to further clamp the transient
energy to safe levels. This allows the TSG-SRF
to:

• Provide filtering to the clamped waveform 
in order to reduce the rate of voltage rise.

• Provide a secondary stage of surge diver-
sion to protect equipment from transients 
which may be induced onto the SRF out
put cables or be caused by the load itself.

The use of this combination of technologies
has resulted from considerable advances in
technology which have negated previous
disadvantages associated with spark gaps.

The use of spark gaps has not been practical
in the past due to the high initiation voltages
required to activate such devices and also
their poor follow-current performance. 
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Both issues have been addressed with the
CRITEC TSG, a spark gap surge diverter incor-
porating a triggering device which enables
the TSG to operate on much lower voltages
than was previously possible. Additionally, the
TSG is able to extinguish the spark and return
to the peak mains voltage as soon as the
transient event has passed, thereby greatly
improving follow-current performance. 

These considerable technological advances
mean that the TSG can be utilised as the
primary shunt diverter within the new SRF,
exploiting the performance benefits of spark
gap diverters.

Incorporating TSG technology into a surge
reduction filter has allowed a fundamental
breakthrough in the overall design of the
filter. Ferrite cored inductors, which are much
smaller than non-saturating air-cored induc-
tors required in MOV based surge reduction
filters have been used in the CRITEC SRF. 

The use of ferrite-cored inductors is possible
because the let-through voltage from a TSG
remains high for only a few microseconds
(µs). In comparison, the let-through voltage
from a MOV based device remains at
anywhere between 600V and 1000V for the
duration of the surge. This time can range
from 30µs to 400µs and above for longer tail
pulses and determines how much energy the
inductor has to store before reaching satura-
tion and becoming ineffective.

The combination of TSG and TD technology
provides the benefits of high surge capability,
low let through voltage and considerably
reduced dv/dt. This applies to both surge
performance and over-voltage withstand from
short and long duration high-energy surges.

TD technology has been developed specifical-
ly to cater for abnormal over-voltage condi-
tions that may occur on sites with poor volt-
age regulation, or due to wiring or distribu-
tion faults. TD and TSG technologies feature
an extremely high over-voltage withstand.
This eliminates heat build up that can occur
with standard technologies when the protec-
tion devices start to clamp on the peak of
each abnormal mains cycle.

Traditional MOV technology is not suitable in
applications where sustained over-voltage
conditions can be experienced. The range of
CRITEC TSG-SRFs, with a higher abnormal
over-voltage withstand, are preferred in these
environments.
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2. WARNINGS

• PRIOR TO INSTALLATION. Ensure that
the TSG-SRF is of the correct voltage,
current, phasing, and frequency, and is of
the type recommended by the manufactur-
er for the equipment and power distribu-
tion system in use.

• DO NOT MEGGER. This unit contains
over-voltage protection components.

• TSG-SRFs contain capacitors. Disconnect
power at least 1 minute prior to removing
the escutcheon panel. Check voltage prior
to working on SRF internals.

• TSG-SRFs must be connected to a low
impedance earth (<10Ω) for correct opera-
tion.

• TSG-SRFs must be installed in accordance
with ALL relevant national electrical and
safety codes.

• The power supply to the TSG-SRF should
always be turned off (and locked) before
the escutcheon panel is removed for any

purpose. Internal circuit breakers do not
fully isolate the filter.

• Check all TSG-SRF terminals for tight
connections. (Some terminals may become
loose during transport).

• Ensure all input and output cabling, once
installed, is tightened to the correct torque
settings (see table 3)

• Do not disconnect upstream Earth or
Neutral connections supplying the SRF
while power is still applied, as this may
damage the SRF or load.

• No combustible items should be stored
within the SRF during operation. 

• Do not leave this manual behind the
escutcheon panel after applying power to
the SRF. Retain this manual for future refer-
ence.

• Failure to heed instructions or warnings
may result in personnel injury, equipment
damage or ineffective transient protection.

HAZARDOUS VOLTAGES EXIST
WITHIN THE TSG-SRF ENCLOSURE.
THIS UNIT SHOULD BE INSTALLED &
SERVICED ONLY BY QUALIFIED
PERSONNEL AND IN ACCORDANCE
WITH RELEVANT NATIONAL ELEC-
TRICAL & SAFETY CODES.

ALL INSTRUCTIONS MUST BE
FOLLOWED TO ENSURE CORRECT
AND SAFE OPERATION OF THE SRF.
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3. INSTALLATION CAUTIONS

CAUTIONS:

• Transient protection devices are usually
rated to protect against non-repetitive
pulses from sources such as direct or
induced lightning energy. 

• They are not designed to provide protec-
tion against repeated cyclic anomalies such
as those caused by motor speed control
notching (variable speed controls, etc).

• SRFs are not designed to provide protec-
tion against sustained over-voltage condi-
tions where the supply voltage exceeds,
for an extended period of time, the nomi-
nal rating of the protection equipment. ie
continuous over-voltages from poorly regu-
lated generators or distribution systems.

• Smaller power generation equipment does
not always conform to the same standards
of voltage regulation that is in place for
mains power reticulation. A large number
of smaller or cheaper generators have a
voltage waveform that approximates
240Vrms (often poorly regulated), but
more importantly, which often contains
significant higher order harmonics and
may exhibit a peak voltage on each half
cycle far in excess of the normal 340V
(peak). Such machines are usually capaci-
tive excitation induction generators, as
opposed to synchronous generators. The
problem is usually increased when the
generator is lightly loaded.

• Harmonic voltages may also be present in
distribution systems that do not feature
generators. This is normally where non-

ELCB
or

RCD

Avoid repetitive voltages in excess of SRF rating

275 Vrms
240 Vrms

240 Vrms
275 Vrms

SRF

Avoid high harmonic voltages

275 Vrms

SRF SRF

Avoid upstream Earth Leakage
 Circuit Breakers (ELCB’s) or

Residual Current Devices (RCD’s)

or
Generator

Generator

Generator

SRF
SRF

Bypass
Switch

NON PREFERRED NON PREFERRED PREFERRED

Bypass Switches compromise protection

SRF

Generator

MAINS / GENERATOR CHANGE-OVER SWITCH CONNECTION

SRF

Figure 1.  Seek specialist advice with the above installations.
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linear loads are used, such as UPSs, recti-
fiers, switch-mode power supplies and
motor speed controls. The harmonic volt-
ages may have peak voltages in excess of
the protective clamping voltages, causing
problems such as excessive heat build up.
Because the harmonic waveforms contain
higher order frequencies, capacitive leak-
age currents may increase to above
prescribed limits and shorten the life of the
SRF. It should be noted that in sites with
large harmonic voltage distortion, the SRF
capacitance may dramatically affect the
power factor.

• Seek the manufacturers’ advice before
installing any SRF into a circuit which
features a total harmonic voltage ratio
above 5%.

• With large transients, significant energy
may be passed by the SRF diverters back
to the source or to earth. This may, under
some circumstances, cause upstream earth
leakage circuit breakers or residual current
devices (ELCBs & RCDs) to nuisance trip.
Where possible, these devices should be
installed after the SRF in order to reduce
this possibility.

• Transient protection devices often have
minimum requirements for upstream
fusing to ensure proper operation. See
section 6.1 for fusing requirements.

• By-pass switches are not recommended
to be used with SRFs as they compromise
the protection offered. The connection of
the by-pass switch compromises the input
to output separation requirement by bring-
ing the SRF input and output wiring into
close proximity at the switch. Due to the
high reliability of the SRF and, provided

that spare fuses are on hand (for SRFs of
125A and larger), it is deemed to be
unnecessary to provide a means by which
to bypass the SRF. If these situations
cannot be avoided, contact your local
ERICO office to assess the possibility of a
special design.
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4. IDENTIFY THE DISTRIBUTION 
SYSTEM

A number of different power distribution
systems are employed in various countries
around the world. It is important to identify
the distribution system in use prior to installa-
tion of the SRF, and confirm that the SRF is
the model recommended by the manufactur-
er for that distribution system.

To identify the distribution system in use,
consult reputable and knowledgeable sources
such as: 

• The local power supply authority

• Local electrical engineers

• Applicable regulatory bodies or standards
associations

Alternatively, confirm the type of distribution
system used by personal inspection. By visual-
ly tracing the neutral and earthing conductors
from the load equipment or sub-distribution
point back to the point of entry (and perhaps
to the supply transformer), the type of distri-
bution system should be identifiable with the
aid of the following diagrams (figures 2-6).

These are prescribed in local regulations and
describe the relationship between the source,
exposed or conductive parts of the installation
and earth. Amongst these, the TN-C, TN-S,
TN-C-S and TT systems are most commonly
encountered. Note that supplies such as those
used in industry and mining may often use a
different distribution system to that of the
local supply authority.

SRF

MAIN DISTRIBUTION

LOAD
EQUIPMENT

SRF

MAIN DISTRIBUTION

LOAD
EQUIPMENT

EXPOSED
CONDUCTIVE

PARTS

CONSUMERS
INSTALLATIONS

SOURCE OF ENERGY

SOURCE
EARTH ADDITIONAL

SOURCE
EARTH

L1
L2
L3
COMBINED
PROTECTIVE
AND NEUTRAL
CONDUCTOR
 PEN

Regulations differ between countries. Check compliance with appropriate authorities.

Figure 2.  TN-C system: In this system, the neutral and protective earth conductor combine in a single conductor
throughout. All exposed conductive parts are connected to the PEN conductor.
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SRF

MAIN DISTRIBUTION

LOAD
EQUIPMENT

EXPOSED
CONDUCTIVE

PARTS

CONSUMERS
INSTALLATIONS

SOURCE OF ENERGY

SOURCE
EARTH

L1
L2
L3
N
PROTECTIVE
CONDUCTOR
 PE

SRF

MAIN DISTRIBUTION

LOAD
EQUIPMENT

* *

Regulations differ between countries. Check compliance with appropriate authorities.
* Use of earth where allowed will enhance protection.

SRF

MAIN DISTRIBUTION

LOAD
EQUIPMENT

SRF

MAIN DISTRIBUTION

LOAD
EQUIPMENT

EXPOSED
CONDUCTIVE

PARTS

CONSUMERS
INSTALLATIONS

SOURCE OF ENERGY

SOURCE
EARTH ADDITIONAL

SOURCE
EARTH

L1
L2
L3
COMBINED
PROTECTIVE
AND NEUTRAL
CONDUCTOR
PEN

Regulations differ between countries. Check compliance with appropriate authorities.

Figure 3.  TN-S system: In this system, a separate neutral and protective earth conductor are run throughout. The protec-
tive PE conductor can be the metallic sheath of the power distribution cable or a separate conductor. All exposed con-
ductive parts of the installation are connected to this PE conductor.

Figure 4.  TN-C-S system: In this system, a separate neutral and protective earth functions combine in a single PEN con-
ductor. This system is also known as a Multiple Earthed (MEN) system and the protective conductor is referred to as the
combined neutral earth (CNE) conductor. The supply PEN conductor is earthed at a number of points throughout the
network and generally as close to the consumer’s point of entry as possible. All exposed conductive parts are connected
to the CNE conductor.
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L1

GROUND

L2

SOURCE OF ENERGY

SPLIT PHASE SUPPLY

SRF*

MAIN
DISTRIBUTION

LOAD
EQUIPMENT

Regulations differ between countries. 
Check compliance with appropriate authorities.

CRITEC TSG-SRFs provide protection for
equipment on TN-C, TN-S, TN-C-S, TT, delta
or split-phase distribution systems when
selected, installed and earthed in the specified
manner. 

The TSG-SRFs are designed to be used in
distribution systems that provide a separate
earth and neutral connection. TSG-SRFs
should not be used in IT distribution systems.
(Refer Figure 7). 

Specialist application advice should be sought
in the protection of delta supplied three-
phase systems (refer Figure 8) before the
purchase of the protection equipment.

SRF

MAIN DISTRIBUTION

LOAD
EQUIPMENT

SRF

MAIN DISTRIBUTION

LOAD
EQUIPMENT

EXPOSED
CONDUCTIVE

PARTS

CONSUMERS
INSTALLATIONS

SOURCE OF ENERGY

SOURCE
EARTH

L1
L2
L3
N

Regulations differ between countries. Check compliance with appropriate authorities.

Figure 5.  TT system: A system having one point of the source of energy earthed and the exposed conductive parts of
the installation connected to independent earthed electrodes. 

Figure 6.  Split-phase distribution systems. 
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The diagrams are provided as a guide to iden-
tifying and distinguishing the distribution
system in use. Metering, over-current protec-
tion, and other details have not been shown.

As electrical wiring and safety regulations
differ from country to country. It is important
to ensure that the installation complies with
all regulations applicable to the location.
Please seek further assistance if uncertain.

L1

L2

L3

SOURCE OF ENERGY

DELTA SUPPLY

SRF*

MAIN
DISTRIBUTION

LOAD
EQUIPMENT

*SEEK SPECIALIST ADVICE  BEFORE 
SELECTING PROTECTION TYPE
Regulations differ between countries. 
Check compliance with appropriate authorities.

SRF*

MAIN
DISTRIBUTION

LOAD
EQUIPMENT

SRF*

MAIN DISTRIBUTION

LOAD
EQUIPMENT

EXPOSED
CONDUCTIVE

PARTS

CONSUMERS
INSTALLATIONS

SOURCE OF ENERGY

SOURCE
EARTH

L1
L2
L3

*SEEK SPECIALIST ADVICE BEFORE SELECTING PROTECTION TYPE
Regulations differ between countries. Check compliance with appropriate authorities.

Figure 7.  IT system: A system having no direct connection between live parts and earth, but having all exposed conduc-
tive parts of the installation connected to independent earthed electrodes. CRITEC Surge Reduction Filters should NOT be
used in IT systems without specialist advice.

Figure 8.  Delta connected three-phase systems.
Although delta connected systems are “IT” systems,
special mention is made due to their frequent use in
mining and industrial applications. Standard CRITEC
Surge Reduction filters may not be suitable for some
applications.



Mounting the Surge Reduction Filter TSG Series Surge Reduction Filters

PAGE 12

5. MOUNTING THE SRF

Before mounting the SRF, refer to Table 4
(weights and dimensions on last page of this
manual) which provides dimensions and unit
weights. Ensure that appropriate lifting equip-
ment is used when installing the larger SRFs.
When installing the SRF, consideration should
be given to future service needs. Ensure that
a clear view of the status indicators is provid-
ed. The SRFs should be mounted away from
other electrical apparatus (300mm minimum)
and in a position that avoids close proximity
to combustible materials.

TSG-SRFs of 630A capacity and smaller are
designed to be wall mounted. Mounting
brackets (as shown in Figure 9) are supplied.
Larger units are anchored through holes
provided in the rear of the SRF enclosure.

The cabling and upstream over-current
protection requirements and all instructions
provided in this manual, should be taken into
consideration before mounting the SRF.

• To preserve the IP rating, TSG-SRF units from
40A to 200A must be installed in accor-
dance with figure 9 and section 6.2.

• Larger SRF units from, 400A to 2000A are
ventilated and should be mounted in a dust
and moisture-free, ventilated environment. 

• All TSG-SRFs should be installed in a dry,
well-ventilated area. Avoid sites subject to
moisture ingress.

• SRFs are not intended for use in harsh or
corrosive environments.

Where the SRF is to be enclosed in a switch-
board cubicle, models are available without the
proprietary enclosure. These backplane units
are denoted by the model number suffix ’BP’.

FIBRE WASHER

MOUNTING BRACKET

METAL WASHER

MOUNTING BOLT

PROVIDE M10
ANCHOR BOLT

SUITABLE WALL
ANCHORING

SPECIALLY SHAPED SLOT
IN BRACKET ALLOWS FOR
PARTIAL INSERTION OF
MOUNTING BOLT INTO WALL
FOLLOWED BY "HANGING"
THE SRF OVER THE BOLTS

BRACKET ROTATES 90ß TO
ALLOW FOR HORIZONTAL
POSITIONING.

SEE PAGE 26 FOR
MOUNTING DIMENSIONS

SRF MOUNTING KIT ASSEMBLED IN ORDER SHOWN

Figure 9.  Typical mounting arrangement for wall
mounted CRITEC Surge reduction Filters (40-200A). 
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6. OPTIMISING PERFORMANCE

The protection equipment must be earth-
ed and installed in accordance with all
relevant national electrical and safety
standards. The term "point of entry" protec-
tion, is a general descriptive concept of zonal
boundary protection, as detailed in standards
such as IEC 1024. Some local wiring regula-
tions will allow the protection equipment to
be mounted directly at the point of entry,
while other countries require protection
equipment to be installed after the metering
or main circuit isolators or over-current
protection.

The following installation points require
attention to ensure that optimal protec-
tion is provided by the protection equip-
ment. This information is provided as a
guide only. Compliance with local electri-
cal and safety regulations must be
ensured.

6.1 FUSING

Over-current and short-circuit protection must
be provided in order to protect the SRF and
associated wiring if a fault develops.  The
over-current protection should be installed in
such a manner as to provide a means of
isolating the SRF from the mains supply.  This
is an important safety consideration. Over-
current protection provided within the
SRF is not designed to act as a means of
isolation. Over-current protection within the
SRF does not necessarily isolate all TSG-SRF
components.

To allow the TSG, (the internal primary divert-
er) to operate correctly, it is essential that the
minimum requirements for upstream fusing
or circuit breakers be adhered to. 

Table 1 summarises the minimum require-
ments for upstream fusing or circuit breakers
required to prevent nuisance tripping, or
operation of fusing when the TSG activates.
Upstream fusing and cabling may need to
be of higher capacity than the appear-
ance or size of filter would suggest.
Fusing of smaller capacity may experience
occasional nuisance tripping during surge and
transient conditions. 

Max supply Typical supply Minimum Minimum
fault  transformer  circuit fuse size
current rating breaker

10kA 500A 100A 40A

15kA 750A 100A 63A

20kA 1000A 125A 80A

43kA 2000A 160A 100A

Table 1.

The table above summarises the minimum
requirements for upstream fusing or circuit
breakers necessary to prevent nuisance trip-
ping or operation of fusing when the TSG
primary surge diverter activates.
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6.2 CABLING

The cabling and earth wires connected to the
filter input should always be run separately,
with a minimum clearance of 300mm
between them and all other cables or sensi-
tive equipment (as shown in Figure 11). The
input cable and earth wire will carry the tran-
sient energy, while the "protected" output
cable can be considered to be a "clean
filtered" supply.

By separating these cables, any incoming
transients will not be induced from the input
cables onto nearby "clean" cables. This clear-
ance will reduce the possibility of arc-over
from input to output cables. Where cables
need to run closer together due to space
restrictions, input and output cables should
cross at right angles and not be installed
parallel to each other. Cabling should be sized
in accordance with all relevant wiring stan-
dards to ensure that the full load current can
be safely supplied. All cabling or busbars
connected to the protection equipment
should be securely anchored to prevent
undue stress being applied to the
input/output terminals.

Input and output terminal requirements are
detailed in Table 2.

Cable terminal torque requirements are
detailed in Table 3.

• Cable glands (of an appropriate
design) must be used for all input and
output cables to preserve the IP rating
of the 40A – 200A TSG SRFs.

• To protect input and output cabling
insulation from sharp edges around
the cable entry knockouts, suitable
cable glands or grommets must be
installed. An alternative is to extend
the cable conduit through the knock-
out.
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SRF SRF

• EXPOSED
• OUTDOOR
• EXTERIOR

• LINE
• DIRTY

OUTPUT

• SAFE
• FILTERED
• LOAD
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INPUT
40-200A

200+A

SRF

SRF LAB EL S PHYSICAL CONNECTIONS

OUTPUT ON
BOTTOM

INPUT
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SRF

INPUT ON
BOTTOM

OUTPUT
ON TOP

Figure 10.  Identification of SRF input and output terminals.
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INPUT
LINE

OUTPUT
LOAD

Right angle
crossing
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away from this
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300 mm

300 mm

300 mm

Safe area

Hazardous area

Figure 11.  Maintaining clearance between input and other cabling.
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Filter Rating Maximum Accepted Cable Size

Phases(s) Neutral Earth
Termination Size Termination Size Termination Size

Method Method Method
Single Phase

40A Input Screw Clamp 50mm2 Screw Clamp 50mm2
Output Screw Clamp 35mm2 Screw Clamp 35mm2 Stud* 8mm

63A Input Screw Clamp 50mm2 Screw Clamp 50mm2 Stud* 8mm
Output Screw Clamp 35mm2 Screw Clamp 35mm2

125A Input Stud 8mm Stud 8mm Stud* 8mm
Output Stud 8mm Stud 8mm Stud* 8mm

Three-Phase

40A Input Screw Clamp 50mm2 Screw Clamp 50mm2 Stud* 8mm
Output Screw Clamp 35mm2 Screw Clamp 35mm2

63A Input Screw Clamp 50mm2 Screw Clamp 50mm2 Stud* 8mm
Output Screw Clamp 35mm2 Screw Clamp 35mm2

125A Input Bolt 8mm Bolt 8mm Stud 8mm
Output Bolt 8mm Bolt 8mm Stud 8mm

200A Input Bolt 10mm Bolt 10mm Stud 8mm
Output Bolt 10mm Bolt 10mm Stud 8mm

400A Input Bolt 10mm Bolt 10mm Stud 8mm
Output Bolt 10mm Bolt 10mm Stud 8mm

630A Input 6 x Bolt 10mm 6 x Bolt 10mm Stud 8mm
Output 6 x Bolt 10mm 6 x Bolt 10mm Stud 8mm

1250A Input 6 x Bolt 12mm 6 x Bolt 12mm 2 x Stud 8mm
Output 6 x Bolt 12mm 6 x Bolt 12mm 2 x Stud 8mm

2000A Input 6 x Bolt 12mm 6 x Bolt 12mm 2 x Stud 8mm 
Output 6 x Bolt 12mm 6 x Bolt 12mm 2 x Stud 8mm

* Input and output earths on 40 and 63A TSG-SRFs use a common earth stud.Table 2. Termination details for TSG-SRFs.

Bolt/Screw Recommended Torque Location
M6 4.2 Nm ( 3.1 ft.lbs) TSG-SRF140, 163, 340, 363 input terminals

M6 3.5 Nm ( 2.6 ft.lbs) all locations except as above

M8 14.0 Nm ( 10.3 ft.lbs) TSG-SRF1125, 3125 phase input terminals

M8 8.5 Nm ( 6.3 ft.lbs) all locations except as above

M10 44.0 Nm (32.0 ft.lbs) TSG-SRF3200, 3400, 3630 phase input terminals

M10 17.0 Nm (12.5 ft.lbs) all locations except as above

Table 3. Recommended tightening torques.
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6.3 OUTPUT DISTRIBUTION

As the output of the SRF is considered to be a
"clean filtered" supply it should not be
subjected to situations where further tran-
sients can be introduced. The "clean" supply
should not be run external to the facility, ie to
provide power to an external building or
tower lighting. From the aspect of transient
protection, to do so would create possible
"points of entry" for transient energy to the
protected zone. 

A similar scenario exists where the output of
the SRF is fed to an electrically "noisy" load.
Any transients developed by this load may
also be fed to other equipment connected to
the same supply.

Electrically noisy equipment should ideally be
supplied from a separate SRF and all cabling
should be run in isolation to other cables.

SRF

AIRCRAFT
WARNING LIGHT

AIRCRAFT
WARNING LIGHT

AIRCRAFT
WARNING LIGHT

INCORRECT CONNECTION

✘ WRONG

SRF

ALTERNATIVE CONNECTION

✔ RIGHT

SRF SRF

REVERSE CONNECTED SRF

PREFERRED CONNECTION

✔ RIGHT

SRF

✘ WRONG

✔ RIGHT

SRF

Figure 12.  Connection of circuits outside the protected
zone.

Figure 13.  Isolation of sensitive equipment from noisy
sources.
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6.4  EARTHING

The earths for all site equipment should be
integrated (preferably deploying a single point
earthing approach) and an equipotential earth
plane should be created. Integral to this is the
elimination of earth loops. It is common, but
incorrect from the point of lightning protec-
tion, for there to be separate earths for vari-
ous services, ie electricity mains, telephone,
computer equipment and other building serv-
ices.

For sites where the interconnection of these
earths is difficult, either for practical or regu-
latory reasons, the use of a Transient Earth
Clamp (TEC) is recommended. The TEC
behaves as an open circuit under normal
operation, but under surge conditions it acti-
vates to  effectively clamp individual points
together.

The effectiveness of an SRF is intimately relat-
ed to the impedance presented by the earth-
ing system to which it is connected. A low
impedance route to the earth is required (less

than 10Ω). This can be achieved by ensuring
that the earth electrode system at the site
presents a low surge impedance with respect
to the ground. Additionally, the interconnect-
ing cabling must be of adequate cross
sectional area and be routed to provide as
short and direct a path as is practical. Ideally
the earthing system impedance should be
measured using a meter which simulates the
typical wave shape of a lightning transient.
ERICO can provide this service.

The earth conductor for the SRF should be
sized according to local regulations but with a
minimum size of 6mm2. Every attempt should
be made to limit the cable length to under 5
metres.

By selecting the most direct route, with the
minimum possible number of bends to the
earth point or internal earth bar, the risk of
side flashing and excessive voltage rise across
the equipment is reduced. Figure 14 depicts
the correct earthing concept as described
above.

Earth bar

Single central
earthing
system

SRF UPS

Rooftop
microwave

All power and 
data cables 
enter or leave 
the building 
on the 
same side
(to avoid
earth
loops)

3 Phase
LV electricity
supply

R. F.
Communications

Equipment

Communications
& Computing
Equipment

Dataline
Protector

Coaxial
Protector

Peripherals
earthed to 
the central 
earth via
equipment

Figure 14.  Preferred approach to
equipotential bonding.
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6.5 CONNECTION OF ALARM 
CIRCUITS

The TSG-SRF secondary surge diverters are
continuously monitored and their internal
protection status is identified by a two
segment LED indicator for each phase.

Reduction in surge handling capacity activates
a set of voltage free alarm contacts which can
be used to shut down the load or to activate
an external warning. Once an alarm situation
is registered, there is a three-second delay
prior to the alarm contacts opening.

This three-second alarm delay is provided to
eliminate the possibility of nuisance alarms
that may be attributed to brief supply voltage
variations.

When mains voltage is applied to the TSG-
SRF and the surge diverters are fully function-
al, the alarm contacts will be in the energised
or normal state. The NC contact will be in

short circuit with the COM contact. Should
the surge handling capacity fall to below the
alarm threshold, these contacts will be in the
de-energised or alarm state and the NO
contact will be in short circuit with the COM
contact.

The contacts are "Fail-Safe" in that, if power
to the unit fails, the contacts will revert to the
de-energised or alarm state.

The alarm contacts should only be connected
by an appropriately qualified person owing to
the possibility of mains voltage being present
in the TSG-SRF cabinet. Care should be taken
to route the alarm wiring away from the
input circuit and any other current-carrying
conductors.

Alarm contact ratings: 

• 2A @ 30Vdc
• 600mA @ 110Vdc
• 600mA @ 125Vac
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6.6 INSTALLATION ARRANGE-
MENT FOR AUSTRALIAN MEN
SYSTEMS

Under Australian Standards classification, SRFs
are considered a piece of equipment to be
connected to the mains supply. They are not
intended for use as switchboards, distribution
boards or other equipment. As these devices
are classified as "electrical equipment" AS
3000 Wiring Regulations apply to the installa-
tion and operation of the units.

AS 3000 specifies minimum requirements for
electrical equipment that is connected to
switch boards or distribution boards.

For a point of entry application in the multiple
earth neutral (MEN) distribution system, the
SRF equipment should be installed as close as
possible after the MEN point and after both
the main disconnect switch/over-current
protector and any metering equipment. The
SRF therefore, may not be installed at the
physical "point of entry" of the mains power
to the building. It must be earthed and
installed in accordance with all other applica-
ble electrical and safety standards. As the
protection equipment is hardwired, the instal-
lation must be inspected by an appropriately
authorized electrical authority official prior to
commissioning.

Figure 15.  Typical connection detail for SRF point of
entry installation in MEN system.
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6.7  TSG-SRFs ON SUB-CIRCUITS

Where SRFs are installed to protect equip-
ment on a particular sub-circuit, it is strongly
recommended that additional protection be
installed at the power point of entry. Primary
shunt protection at the poin of entry should
be used to divert the peak surge currents
away from the sub-circuit. This will reduce the
risk of cross-coupling of transients onto adja-
cent circuits and will reduce the risk of
flashover between the locally grounded chas-
sis and the earth circuit. 

Figure 16 details the role of point of entry
protection in these instances. The cables
supplying the input to the SRF and the
connection to the earthing system will carry a
proportion of the surge energy which has
been let through the primary point-of-entry
protector.

Care should be taken therefore, in the routing
of these cables to ensure that this energy will
not couple onto adjacent circuits.

Figure 16.  Operation of primary shunt protection and
SRFs on sub-circuit.

SRF

LIGHTS NON CRITICAL LOADSAIR CONDITIONING

Sub-Circuit only protected

SRF

LIGHTS NON CRITICAL LOADSAIR CONDITIONING

Sub-Circuit protection combined with point of entry shunt protection

SHUNT
ONLY

DEVICE
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In some instances it will be necessary to
provide a separate earth electrode for the SRF
(subject to compliance with relevant wiring
regulations), particularly where the filter is to
be installed on a sub-circuit some distance
from the existing earth electrode. In this
instance, the new electrode should be located
as near as possible to the SRF. This secondary
electrode must be electrically bonded to the
existing earthing system via the most direct
route possible, using flat copper tape and
should be buried to an appropriate depth.

SRF
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This earthing arrangement is depicted in
Figure 17. If a secondary earth cannot be
installed, or the earth impedance through the
sub-circuit to the earth is significantly above
10Ω, special care must be taken. The risk of
flashover between the locally grounded chas-
sis and the earth circuit may exist.

Careful attention must be paid to equipoten-
tial bonding of the protected equipment. 

Figure 17.  Earthing of an SRF remote from MEN point. (Subject to compliance with relevant national
standards). Care is needed to avoid earth loops within protected environment.
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7. SERVICING and TROUBLE 
SHOOTING

HAZARDOUS VOLTAGES EXIST WITHIN
THE SRF ENCLOSURE. THE SRF
SHOULD ONLY BE SERVICED BY QUAL-
IFIED PERSONNEL, IN ACCORDANCE
WITH RELEVANT NATIONAL ELECTRI-
CAL & SAFETY CODES.

Do not disconnect upstream earth or neutral
connections supplying the TSG-SRF while
power is applied to the unit, as this may
damage the TSG-SRF or load.

Only replace the primary TSG or secondary TDS
surge diverters with an identical type.

Voltage-free alarm contacts are activated (after
a three-second delay) should the secondary
protection status fall below a pre-determined
level.

Fault Checks

All indicators, alarms and surge counters
(where fitted) should be checked on a regular
basis.

Should any of the display indicators fail to illu-
minate, check for the following conditions:

• Is power available to the TSG-SRF?

• Check the input voltage by measuring the
voltage between active and neutral

• Has the line fuse blown or upstream circuit
breaker or fuse tripped?

Surge reduction filters of 1250A capacity and
above, have fuses installed in series with the
TSG primary surge protection. 

If these fuses are open circuited for any reason,
or if the fuse ruptures, then the primary surge
protection is removed from circuit.  

• For SRFs utilising input fuses, spares of
the correct type and rating should be
held on site.

The TSG-SRFs are essentially maintenance
free, although periodic inspection is recom-
mended to ensure that the ventilation louvres
(where fitted) do not become clogged with
dust. In high humidity areas, dust should be
regularly vacuumed from the enclosures to
prevent the possibility of voltage tracking.

Indicators

If power is being supplied to the TSG-SRF and
the indicators still fail to illuminate, then it is
possible that either the primary TSG or
secondary TDS devices have exhausted their
surge capacity. In such circumstances, the
particular devices should be replaced as a
matter of urgency as they are no longer
providing optimum protection.

A single status indicator is provided on each
TSG surge diverter to indicate the surge
capacity of the primary TSG surge diverter(s).
When power is applied and full surge capaci-
ty is available, the status indicator will be illu-
minated. Should the indicator fail to illu-
minate, the TSG should be replaced, as
optimum protection is no longer provid-
ed. It should be noted that the status indica-
tor will not illuminate (regardless of TSG
surge capacity) if power is not available.

The TSG-SRF employs TD technology as the
secondary protection stage on both single
and three-phase models. The integrity and
surge capacity of this stage is indicated by a
two-segment LED display per phase, located
on the escutcheon panel of the TSG-SRF.
Should one or both of the secondary stage
LED indicators fail to illuminate a reduction
in surge handling capacity has occurred.
In this event the affected surge diverter
module should be replaced.
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8. NON-STANDARD PRODUCTS &
ACCESSORIES

This document details the installation proce-
dure for our current range of standard TSG-
SRFs. Non-standard units are also manufac-
tured to suit specific customer requirements.
This manual is likely also to be supplied with
these units. The following are details for some
of the non-standard variations and options
available.

Backplane unit:

Normally denoted by ‘BP’ in the model
number. These units are supplied without the
proprietary enclosure and are intended to be
mounted in a customer provided switchboard.

Low Voltage unit:

This is an alternative voltage version of the
standard TSG-SRF. This unit incorporates
primary and secondary surge diverters specifi-
cally designed for low voltage applications, ie
110/120VAC.

Surge Counter:

Optional surge counter (available for the TSG-
SRF three-phase 125A to 2000A models).

Benefits of having the surge counter installed
are accurate and reliable monitoring of surge
activity and predictive maintenance schedul-
ing. Accidental erasure of the surge count is
prevented by the use of a non-resetable
counter display. 

The surge counter can be either factory or
field installed. The ordering information for
this option is detailed below. 

• Factory installed - Add the following post-
script to the part number of the product.

(eg TSG-SRF3125 /SC for a three-phase
125A Surge Reduction Filter with factory
installed surge counter)

• Field installed - Order a TDS-SC from your
nearest ERICO office or distributor.  When
installing the TDS-SC, please follow the
upgrade installation instructions which are
provided with the counter.

Figure 18.  Backplane unit, supplied for installation into
customer provided switchboard.



Schmetic DiagramsInstallation & Operating Instructions

PAGE 25

9.  SCHEMATIC DIAGRAMS
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Figure 19.  Schematic diagram for Single-Phase Filters.
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Figure 20.  Schematic diagram for Three-Phase Filters.
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10. PHYSICAL DIMENSIONS 

Table 4.  Physical dimensions of CRITEC TSG-SRFs

TSG-SRF DIMENSIONS
TSG-SRF ENCLOSURE SIZE MOUNTING CABLE MASS

MODEL X1 Y1 FASTENER ENTRY
W H D X2 Y2 DIAMETER

TSG-SRF132 300 400 170 260 477 Ø10 A 11
377 360

TSG-SRF163 300 400 170 260 477 Ø10 A 11
377 360

TSG-SRF1125 300 400 170 360 477 Ø10 B 13
377 360

TSG-SRF340 400 500 170 360 577 Ø10 A 20
477 460

TSG-SRF363 400 500 170 360 577 Ø10 A 20
477 460

TSG-SRF3125 500 650 175 460 727 Ø10 C (Ø25mm) 38
577 610

TSG-SRF3200 500 780 215 460 857 Ø10 C (Ø32mm) 52
577 740

TSG-SRF3400 650 850 218 610 927 Ø10 GLAND PLATE 100*
727 810

TSG-SRF3630 850 1150 235 (X3) 405 1227 Ø10 GLAND PLATE 120*
927 1110

TSG-SRF31250 1200 1650 315 ON Ø12 GLAND PLATE 350*
APPLICATION

TSG-SRF32000 1200 1650 315 ON Ø12 GLAND PLATE 400*
APPLICATION

A

B

C

25mm

25mm

20mm

40mm

20mm

X2

X3 X3

W
X1

Y
2

H Y
1

D

* Indicative mass only. If exact mass is critical for these units,
contact ERICO for confotmation.



For further advice on your electrical 
protection needs please contact 
your local ERICO office.

Surge Reduction Filters form an 
important part of a much larger 
lightning, surge and transient protection 
philosophy. From over 150 years of 
combined aggregate experience in the 
field, ERICO engineers have developed 
the Six Point Plan™ of Protection.

Capture the lightning 
strike to a known and 
preferred attachment 
point.

Safely convey this 
energy to ground.

Dissipate the energy 
into a low impedance 
grounding system.

Bond all ground points 
together to eliminate 
ground loops and create 
an equipotential plane.

Protect incoming AC 
power feeders.

Protect low voltage 
data/telecommunication
circuits.

Power Protection device
Communications Line Protection device
• Coaxial Surge Protector (CSP)
• Telecommunications Line Protector (TLP)
• Data Line Protector (DLP)
• Data Equipment Protector (DEP)

The range of TSG-SRFs fulfill some of the requirements of point 5 of the plan. 
Careful consideration of each of the six interdependent disciplines of the Six point 
Plan is important to ensure the provision of optimal protection and long-term 
operational viability. The degree of protection required will be determined by the 
individual situation and the proper application of risk management principles.
©Copyright 2001 ERICO International Inc.

The ERICO Six Point Plan of Protection


