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y Warning

GENERAL

HAZARDOUS
VOLTAGE

A
Ara\

INSTALLATION

WARNING
This device is designed for connection to hazardous electric voltages.
Ignoring this warning can result in severe personal injury or mechanical
damage. To avoid the risk of electric shock and fire, the safety instructions of
this manual must be observed and the guidelines followed. The specifications
must not be exceeded, and the device must only be applied as described
in the following. Prior to the commissioning of the device, this manual
must be examined carefully. Only qualified personnel (technicians) should
install this device. If the equipment is used in a manner not specified by the
manufacturer, the protection provided by the equipment may be impaired.

WARNING
Until the device is fixed, do not connect hazardous voltages to the device.
The following operations should only be carried out on a disconnected
device and under ESD safe conditions:
e Dismantlement of the device for setting of DIP-switches
and jumpers.
¢ General mounting, connection and disconnection of wires.
Troubleshooting the device.
Repair of the device and replacement of circuit breakers must be done by
Omega A /S only.

WARNING
To keep the safety distances, the device must neither be connected to
hazardous nor non-hazardous voltages on the same device’s relay contacts.
DRST-FR must be mounted on DIN rail according to DIN 46277. The
communication connector of DRST-FR is connected to the input terminals on
which dangerous voltages can occur, and it must only be connected to the
programming unit Loop Link by way of the enclosed cable.



Symbol Identification

Section 2 - Symbol Identification

iii Triangle with an exclamation mark: Warning/demand. Potentially lethal
situations.
The CE mark proves the compliance of the device with the essential
requirements of the directives.

The double insulation symbol shows that the device is protected by double
D or reinforced insulation.

Ex devices have been approved acc. to the ATEX directive for use in
connection with installations in explosive areas.

Section 3 - Safety instructions

Definitions
Hazardous voltages have been defined as the ranges: 75 to 1500 Volt DC, and 50 to 1000 Volt AC.

Technicians are qualified persons educated or trained to mount, operate, and also troubleshoot technically correct and in
accordance with safety regulations.

Operators, being familiar with the contents of this manual, adjust and operate the knobs or potentiometers during normal
operation.

Receipt and unpacking

Unpack the module without damaging it. The packing should always follow the module until this has been permanently
mounted. Check at the receipt of the module whether the type corresponds to the one ordered.

Environment

Avoid direct sunlight, dust, high temperatures, mechanical vibrations and shock, as well as rain and heavy moisture. If
necessary, heating in excess of the stated limits for ambient temperatures should be avoided by way of ventilation. All devices
fall under Installation Category II, Pollution Degree 1, and Insulation Class II.

Mounting

Only technicians who are familiar with the technical terms, warnings, and instructions in the manual and who are able to
follow these should connect the device. Should there be any doubt as to the correct handling of the device, please contact
Omega Engineering Tech Support.



Safety Instructions v

Mounting and connection of the device should comply with national legislation for mounting of electric materials, i.e.
wire cross section, protective fuse, and location. Descriptions of input / output and supply connections are shown in the
block diagram and side label.

The following apply to fixed hazardous voltages-connected devices:

The max. size of the protective fuse is 10 A and, together with a power switch, it should be easily accessible and close to
the device. The power switch should be marked with a label telling it will switch off the voltage to the device.

Year of manufacture can be taken from the first two digits in the serial number.

Calibration and Adjustment

During calibration and adjustment, the measuring and connection of external voltages must be carried out according to
the specifications of this manual. The technician must use tools and instruments that are safe to use.

Normal operation

Operators are only allowed to adjust and operate devices that are safely fixed in panels, etc., thus avoiding the danger of
personal injury and damage. This means there is no electrical shock hazard, and the device is easily accessible.

Cleaning

When disconnected, the device may be cleaned with a cloth moistened with distilled water.

Liability

To the extent the instructions in this manual are not strictly observed, the customer cannot advance a demand against
Omega A/S that would otherwise exist according to the concluded sales agreement.



How to Demount DRST-FR

Section 4 - How to Demount DRST-FR

First, remember to demount the connectors with hazardous voltages. By lifting the bottom lock, the device is
detached from the DIN rail as shown in picture 1.

Then, by lifting the upper lock and pulling the front plate simultaneously, the PCB is removed as shown in
picture 2.

Switches and jumpers can now be adjusted. By opening the front, the programming connector is accessible
as shown in picture 3.




In general

Section - Programmable f/I - f/f Converter DRST-FR

¢ Pulse calculator

* Frequency generator

¢ Galvanic isolation, optional ATEX Ex
¢ Analogue current and voltage output
e PNP / NPN output, optional relays

¢ Universal supply

Supply voltage: 24...250 VDC
PP 8 24...230 VAC

INPUT RANGE:

Frequency: 0...20000 Hz

Sensor types: Namur, tacho,
NPN, PNP, TTL, SO

OUTPUT RANGE:

Current and voltage output: 0..20mA / 0..10V
Relay outputs: 0..20 Hz

NPN and PNP output as f/f: 0...1000 Hz

NPN and PNP output as generator: 0...20000 Hz

Section 5 - In general

By way of a standard PC and the Loop Link programming kit, the OMset Software with
DRST-FR {/I - f/f converter is configured acc. to the requested function.

Alternatively, the DRST-FR may be delivered fully-configured acc. to your specifications, see the
options index in the data sheet. Typical pulse sources are flow meters, tacho generators, mechanical
switches, or inductive proximity sensors.

Section 6 - Applications

The £/1 function performs frequency to current and voltage conversion. The output can be
programmed to show period, meaning that the input frequency can be converted to a linear time
signal. The digital outputs are used as e.g. a frequency watch for speed control or as a window
comparator having one status between 2 limits and the opposite status outside these limits.

The f/f function can be used for pulse division or multiplication and as a buffer collecting fast pulse
trains. The input pulses are calculated, counted in a buffer, and sent to the output as a pulse train with
the programmed pulse width. A scale factor may be entered in all functions. Using both digital inputs,
pulse addition or subtraction are possible. This function permits readout of the actual consumption at
measurement of e.g. liquid flows forward and backward.

The frequency generator function is used as e.g. a time base or clockgenerator.

The 2-phase encoder, or directional {/I conversion, converts 2 90°-phased digital inputs to an analogue
speed signal with digital output for directional indication.

ATEX Ex units have input for mechanical contact and NAMUR inductive proximity sensor.



Technical Characteristics

Section 7 - Technical characteristics
Inputs

2 programmable inputs for standard pulse generator connection. Normally, the auxiliary supply and
trigger level follow the sensor type, but these can be programmed to other values.

At contact input, the 50 Hz filter should be applied. The DRST-FR is protected against polarity reversal
on input and supply.

Section 8 - Analogue output
The current and voltage signals are galvanically separated from the supply and the inputs.

The analogue current and voltage output can be scaled acc. to your choice in relation to the digital
input. Max. zero offset is 50% of selected measurement range. Programmable response time.

Short-circuit-protected output.

When both current and voltage signals are used simultaneously, the mA loop to ground must pass
through the internal shunt.

Standard voltage output (pin 12) is obtained by leading the current signal (pin 13) through an internal
shunt resistor (pin 12). At voltage signals in the ranges 0..1 VDC, a 50 Q shunt (JP1) is applied; in the
ranges 0...10 VDC, a 500 Q shunt (JP2) is applied.

Section 9 - Digital output(s)
The action on the outputs can be inverted, and the hysteresis can be set acc. to your specifications.

At powear up, shifts on the outputs can be delayed for up to 999 s.

NPN and PNP outputs for external relay, electromechanical counter, PLC input, or equivalent load.

The outputs are current-limited by way of PTC resistors.

Section 10 - Relay outputs
The DRST-FR can be delivered with 2 relay outputs that are programmed individually.

Section 11 - Status indication
The DRST-FR is equipped with 5 front LEDs.

f1 and f2 in: Indicates an active input (non-active at NPN input).
Dig. out. 1 and 2: Indicates active output.
Error: Programmable by use of OMeset to indicate sensor errors.



Electrical specifications

Electrical specifications
Specificationsrange ................ ... L -20°C to +60°C

Common specifications:

Supply voltage . ........ ... ... o i 19.2..300 VDC
21.6...253 VAC

Frequency ......... ... .. i 50...60 Hz

Fuse... ... o i i 400 mA T / 250 VAC

Internal consumption............................ 3W

Max. consumption . ......... ... 35W

Isolation, test / operation.......................... 3.75 kVAC / 250 VAC

Powerupdelay............ .. .. .. i 0..999 s

Warm-uptime............ ... ... il 1 min.

Communications interface......................... Loop Link

Signal / noiseratio . ..... ...t Min. 60 dB

Response time, analogue . .......................... < 60 ms + period

Response time, digital output....................... < 50 ms + period

Signal dynamics, output.................. ... ... 16 bit

Calibration temperature . ........................... 20...28°C

Temperature coefficient............................ <£0.01% of span / °C

Linearity error........... .. ... oo i <+0.1% of span

Effect of supply voltagechange..................... <0.005% of span / VDC

Auxiliary voltages:

NAMUR SUPPIY .« oo 8.3 VDC +0.5VDC / 8 mA
NAMUR supply EEx ... 85VDC+0.5VDC /8mA
SOSUPPLY . v ettt 17VDC / 20 mA

NPN / PNP SUPPLY . - .o voeeeeeeeaaei 17 VDC / 20 mA

Special supply (programmable) ..................... 5..17VDC / 20 mA

EMC immunity influence .......................... <+0.5%

MaX. WIr€ SiZe . .. .ottt et e e 1 x 2,5 mm?2 stranded wire
Screw terminal torque ................ .. ..ol 0.5 Nm

Airhumidity ..........o o <95% RH (non cond.)
Dimensions (HXWXD) . ..ot 109 x 23.5 x 130 mm
DINrailtype. ... DIN 46277
Protectiondegree ............... ... ...l P20

Weight .. ... oo 250 g

10



Inputs

Input:

General:

Measurement range....................... 0..20 kHz

Min. measurement range.............. 0.001 Hz

Max. offset......ccccovieieiniiicieinen, 90% of selected max. frequency
Min. pulse width (without filter) 25 us

Min. period (without filter).......... 50 us

Max. frequency (without filter).... 20 kHz
Min. pulse width (with filter) ...... 10 ms

Min. period (with filter)................ 20 ms

Max. frequency (with filter) ......... 50 Hz

Programmable trig level ............... 0.025...6.5 V (nom.)
1...8 mA (nom.)

NAMUR input acc. to DIN 19234:

Trig-level LOW ......ccoccvvviiiiniinaen. =12mA
Trig-level HIGH..........cccccocurieneen. = 2.1 mA
Input impedance............cccceueuenee. 1000 Q

Sensor error detection (only for NAMUR):

Breakage ........cccccoovviiinicciinene. = 0.1 mA
ShOTt-CIrCUIt. .voveevecvevciicieeceeaene =7.0mA
Response time.........ccccoeevevererennee. =400 ms

Tacho input:

Trig-level LOW ..o <-40 mV
Trig-level HIGH..........ccccevvurininnn. =40 mV
Input impedance............ccccueuennen. =100 kQ
Max. input voltage.........cccccceuvuueen. 80 VAC pp
NPN / PNP input:

Trig-level LOW....... . =40V
Trig-level HIGH...................... w270V

Input impedance, standard .......... 3.48 kQ
Input impedance, special version 3.48...12 kQ

2-phase encoder:

Min. pulse width (without filter) 1 ms
Min. period (without filter).......... 2ms
Max. frequency (without filter).... 500 Hz

11



Inputs

TTL input:

Trig-level LOW ............ccccceueueueeeeee. = 0.8 VDC
Trig-level HIGH............c.ccccceunnnene. =2.0VDC
Input impedance.............cccceueuneee. =100 kQ

S0 input acc. to DIN 43 864:

Trig-level LOW ........cccccevvvivinne. = 2.2 mA
Trig-level HIGH ..............c.cccccce.... 29.0 mA
Input impedance...........cccccuvueneeen. 800 Q

Analogue output:

Current output:

Signal range .........c.cecvuvveicncneininnnnn. 0..20 mA

Min. signal range ..........ccoceeuevrvnnen. 5mA

Max. OffsSet....cccueeeeeeeeieceeeieereenenn, 50% of selected max. value
Updating time........ccccoevevvvurrernennen. 20 ms

Load (MaX.) .ccceeveveeeeereeeeeeeeeenne. 20mA / 600 Q /12 VDC
Load stability ........ccccoocovuvivininrinnees <+0.01% of span / 100 Q
Current limit .......cccccceeiiiininnnee =23 mA

Voltage output through internal shunt:

Signal range ........cccccevviiiiininiinnnn 0..10 VDC

Min. signal span........cccceeevenennnne. 250 mV

Max. OffSet....cccceevveveeciiciiiieienenne 50% of selected max. value
Load (Min.)...ccoeeveveveeeeveeerevereenne 500 kQ

Active outputs (NPN / PNP):
Imax. source
Imax. sink ........

f/f converter output:

Signal range .........cccocoevevvivicieininnann. 0...1000 Hz
Min. pulse width.......ccocoevvvvicnncc. 500 us
Max. pulse width .......cccocvvuvvucnneee. 999 ms
Max. duty cycle ..o 50%

Frequency generator:

Min. period ... 50 us
Max. frequency........cccoceeveucvrirennnen. 20 kHz
Duty cycle......cccovvinniicniinnnn, 50%

12



Inputs

Section 13 - Inputs

Relay output:

Frequency max. .....ccoceeveverererennen. 20 Hz
VIMAX, ceeereereeremiemienenienieensensensensensens 250 VRMS
LaX . coveereereereereereeeereeeeseeesesessennens 2A /[ AC
Max. AC power ........ccccoeevevererennnen. 500 VA
Max. AC power Ex version DRST-FR: 100 VA
Max. load at 24 VDC ......cccceveveneene 1A.

EEx / L.S. approval -DRST-FR:

KEMA 04ATEX1001.......ccooeervenne. & 11 (1) GD
[EEx ia] IIC
Applicable in zone..........ccccueueeee. 0,1,2,20,21 or 22

Ex / LS. data:
Terminal 31, 33

Ul cececceeceeceeeevieeees 1250V

Terminal 42, 43 and 52, 53

UO i :10.6 VDC

To 13.8 mA

PO : 38 mW

Lo 160 mH

Corrrrrrriieien s 1.9 uF

GOST R approval:

VNIIM & VNIIFTRI, Cert. no....... Visit www.omega.com

Observed authority

requirements: Standard:

EMC 2004/108/EC .....cooevureucuanne EN 61326-1

LVD 2006/95/EC .....ccveuerurircuannne EN 61010-1

PELV/SELV .....ccvieininrineencrcenenns IEC 364-4-41 and EN 60742

ATEX 94/9/EC ..o EN 50014, EN 50020 and
EN 50284

Of span = Of the presently selected range
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Section 14 - ORDER

Order V

Type Version Output
D%IS{T- Standard : A [ Analogue + NPN / PNP

Analogue + relay output

12
Section 15 - DRST-FR connection to Loop Link
INEPRE Power
e\
(]
{
o —
o L
{
. COM ®
{
. .
Conimunications Loop Link
| —
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DRST-FR

Analogoutput
100 DIN/IEC Outputtype: 4-20mA
0.00-50.00C  Sensorerror Upscale
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Block Diagram DRST-FR /A

Section 16 - Block Diagram DRST-FR / A
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NOTES
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y Displays

Section 6.1 - Displays

Programmable displays with a wide selection of
inputs and outputs for display of temperature, volume
and weight, etc. Feature linearization, scaling, and
difference measurement functions for programming
via OMeset software.

6.2 - EX Interfaces

Interfaces for analog and digital signals as well as
HART® signals between sensors/1/P converters /
frequency signals and control systems in Ex zone 0, 1
& 2 and for some devices in zone 20, 21 & 22.

6.3 - Isolation

Galvanic isolators for analog and digital signals as
well as HART® signals. A wide product range with
both loop powered and universal isolators featuring
linearization, inversion, and scaling of output signals.

A
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Diagrams v_

6.4 - Temperature
A wide selection of transmitters for DIN form B m
mounting and DIN rail devices with analog and U
digital bus communication ranging from application-

specific to universal transmitters.

6.5 - Universal

PC or front programmable devices with universal
options for input, output and supply. This range
offers a number of advanced features such as process
calibration, linearization and auto-diagnosis.

18



WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA’s WARRANTY adds an additional one (1) month grace
period to the normal one (1) year product warranty to cover handling and shipping time. This ensures
that OMEGA's customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA’s Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request.
Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA’s WARRANTY does not apply to defects resulting from any action of the purchaser,
including but not limited to mishandling, improper interfacing, operation outside of design limits,
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of
having been tampered with or shows evidence of having been damaged as a result of excessive corrosion;
or current, heat, moisture or vibration; improper specification; misapplication; misuse or other operating
conditions outside of OMEGA's control. Components in which wear is not warranted, include but are not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability for
any damages that result from the use of its products in accordance with information provided
by OMEGA, either verbal or written. ONMEGA warrants only that the parts manufactured by the
company will be as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF
TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARRANTYDISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the
Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN (AR)
NUMBER FROM OMEGA’'S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID PROCESSING
DELAYS). The assigned AR number should then be marked on the outside of the return package and on any
correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, consult
following information available BEFORE contacting OMEGA for current repair charges. Have
OMEGA: the following information available BEFORE
1. Purchase Order number under which the product contacting OMEGA:

was PURCHASED, 1. Purchase Order number to cover the COST
2. Model and serial number of the product under of the repair,

warranty, and 2. Model and serial number of the product, and
3. Repair instructions and/or specific problems 3. Repair instructions and/or specific problems

relative to the product. relative to the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. This affords our
customers the latest in technology and engineering.

OMEGA is a trademark of OMEGA ENGINEERING, INC.

© Copyright 2018 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the prior
written consent of OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

Shop online at omega.com

TEMPERATURE

¥ Thermocouple, RTD & Thermistor Probes, Connectors,
Panels & Assemblies

IF Wire: Thermocouple, RTD & Thermistor

(¥ Calibrators & Ice Point References

(¥ Recorders, Controllers & Process Monitors

# Infrared Pyrometers

PRESSURE, STRAIN AND FORCE

[ Transducers & Strain Gages
[ Load Cells & Pressure Gages
4 Displacement Transducers

4 Instrumentation & Accessories

FLOW/LEVEL

4 Rotameters, Gas Mass Flowmeters & Flow Computers
IF Air Velocity Indicators

4 Turbine/Paddlewheel Systems

4 Totalizers & Batch Controllers

pH/CONDUCTIVITY

=4 pH Electrodes, Testers & Accessories

4 Benchtop/Laboratory Meters

¥ Controllers, Calibrators, Simulators & Pumps
4 Industrial pH & Conductivity Equipment

DATA ACQUISITION

¥ Communications-Based Acquisition Systems
4 Data Logging Systems

¥ Wireless Sensors, Transmitters, & Receivers
[# Signal Conditioners

I Data Acquisition Software

HEATERS

4 Heating Cable

F Cartridge & Strip Heaters
4 Immersion & Band Heaters
4 Flexible Heaters

4 Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

IF Metering & Control Instrumentation

[# Refractometers

4 Pumps & Tubing

¥ Air, Soil & Water Monitors

[f Industrial Water & Wastewater Treatment

I pH, Conductivity & Dissolved Oxygen Instruments
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