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Mounting Requirements

Select a mounting location having the following
characteristics:

1) Easily accessible.

2) No vibration or impact.

3) No corrosive gases (sulphuric gas, ammonia, etc.).
4) No water or other fluids (i.e. condensation).

5) The ambient temperature is within specifications
(from 0 to 50°C).

6) The relative humidity is within specifications
(20% to 85% non-condensing).

The instrument can be mounted on OMEGA DIN rail in
accordance with EN 50 022 (35 x 7.5 mm or 35 x 15 mm)
regulations.

For outline dimensions refer to Figure 2.

MOUNTING

Fig. 1A

REMOVING

Fig. 1.B
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OUTLINE DIMENSIONS

T

Fig. 2 — OUTLINE DIMENSIONS

CONNECTION DIAGRAMS
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Fig. 3 — TERMINAL BLOCK



MEASURING INPUTS

NOTE: Any external component (like zener diodes, etc.)
connected between sensor and input terminals may cause
errors in measurement due to excessive or unbalanced
line resistance or possible leakage currents.

TC INPUT
A L 1
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Fig. 4 — THERMOCOUPLE INPUT WIRING

NOTE:
1) Do not run input wires together with power cables.

2) For TC wiring use proper compensating cable,
preferable shielded.

3) When a shielded cable is used, it should be connected
at one point only.

RTD INPUT

Fig. 5— RTD INPUT WIRING

NOTE:
1) Do not run input wires together with power cables.

2) Keep line resistance as low as possible. Line resistance
higher than 20 ohms/wire can cause measurement
errors.

3) If shielded cable is used, it should be grounded at one
point only.

4) The resistance of all 3 wires must be the same.

LINEAR INPUT
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Fig. 6B — 60mV INPUT WIRING

NOTE:
1) Do not run input wires together with power cables.

2) When shielded cable is used, it should be grounded at
one point only to avoid ground loop currents.

3) For mV inputs, pay attention to the line resistance;
high line resistance can cause measurement errors.

The input impedance is equal to:
< 5 ohms for 20 mA input.
> 1M ohms for 60 mV input.
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LOGIC INPUT

Safety note:

1) Do not run logic input wiring together with power
cables.

2) Use an external dry contact capable of switching 5
mA, 7.5 VDC.

3) The instrument needs 100ms to recognize a contact
status variation.

4) The logic input is isolated from the measuring input.

Fig. 7 - LOGIC INPUT WIRING

The logic input can be programmed to perform the
following functions:

a) to switch between the main setpoint and auxiliary
setpoint.

logic input operating setpoint
open main SP
close auxiliary SP (SP2)

b) to hold the setpoint ramp execution.

logic input Ramp
open RUN
close HOLD

CURRENT TRANSFORMER INPUT

Fig. 8 - CURRENT TRANSFORMER INPUT WIRING

NOTE:

1) The input impedance is 12 ohms.

2) The maximum input current is 50 mA rms (50/60 Hz).

RFS User Manual

RELAY OUTPUTS
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Fig. 9 — RELAY OUTPUTS WIRING

The contact rating of OUT 1, 2 and 3 is 3A/250VAC on a
resistive load.

The number of operations is 3 x 107 at specified rating.
NOTES

1) To avoid electrical shock, connect the power line at
the end of the wiring procedure.

2) For power connections use No 16 AWG or larger wires
rated for at last 75 °C.

3) Use copper conductors only.
4) Do not run input wires together with power cables.

All relay contacts are protected by varistor against
inductive load with an inductive component up to 0.5 A.

The following recommendations avoid serious problems
that can occur when using a relay output to drive an
inductive load.

INDUCTIVE LOADS

High voltage transients can occur when switching
inductive loads. Through the internal contacts these
transients can introduce disturbances which effect the
performance of the instrument.

For all outputs, the internal varistor assures protection up
to 0.5A of inductive component.

The same problem can occur when a switch is used in
series with the internal contacts as shown in Fig. 10.

LILRRRY
H e

Fig. 10 — EXTERNAL SWITCH IN SERIES WITH THE INTERNAL
CONTACT

In this case it is recommended to install an additional RC
network across the external contact as show in Fig. 10



The value of capacitor (C) and resistor (R) are shown in
the following table.

Load (of R P Op Voltage
<40mA 0.047uf | 100 ohms | 1/2W 260VAC
<150mA 0.1puf 22 ohms 2W 260VAC

<0.5A 0.33pf 47 ohms 2W 260VAC

The cable involved in relay output wiring must be as far
away as possible from input or communication cables.

VOLTAGE OUTPUTS FOR SSR DRIVE

+

& &
OouT 1 B i TN
g &

Solid state relay

e e
OouT 2 B i TN
g2 &

Solid state relay

Fig. 11 — SSR DRIVE OUTPUT WIRING

The SSR Drive output is a time proportioning output.

Logic level 0:
Vout < 0.5VDC

Logic level 1:
14VDC (+20%) @ 20mA
24VDC (+20%) @ 1T mA
Maximum current = 20 mA

NOTE: This output is not isolated. A double or reinforced
isolation between instrument output and power supply
must be assured by the external solid state relay.

SERIAL INTERFACE

The RS-485 interface allows you to connect slave devices
with one remote master unit.

AIN
B/B’

C/C’  Common

SRR

Fig. 12 - RS-485 WIRING

NOTES:

1) The RFS is equipped with an RS-485 driver that has an
input impedance four times higher than standard. It is
therefore possible to connect 120 RFS units to the
same master (instead of 30).

2) The cable length must not exceed 1.5 km at 19200
BAUD.

3) This serial interface is isolated.

4) The following report describes the signal sense of the
voltage appearing across the interconnection cable
as defined by EIA for RS-485.

a) The” A” terminal of the generator shall be
negative with respect to the ” B ” terminal for a binary
1 (MARK or OFF) state.

b) The” A” terminal of the generator shall be
positive with respect to the ” B ” terminal for a
binary 0 (SPACE or ON).

5) The EIA standard establishes that by RS-485 interface it
is possible to connect up to 30 devices with one
remote master unit.

This serial interface is based on “High input
impedance” transceivers which allow you to connect
up to 120 devices with one remote master unit.
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POWER LINE WIRING

Fig. 13 — POWER LINE WIRING

NOTES:

1) Before connecting the instrument to the power line,
make sure that line voltage matches the description
on the identification label.

2) Use copper conductors only.
3) Do not run input wires together with power cables.

4) The power supply input is NOT fuse protected. Please
provide it externally. For one unit only, the fuse must
be rated as follows:

Power Supply Type | Current Voltage
24VAC/DC T 315mA 250V

If the fuse is damaged, it is advisable to verify the
power supply circuit, so that it is necessary to send
back the instrument to your supplier.

5) The maximum power consumption is 6VA (4 W).

RFS User Manual

ACCESSORIES

BUS cable

Note that the screw connectors can be used instead of
the flat cable, allowing the normal wiring of a single
controller.

This flat cable allows the simultaneous connection of the
power supply, the serial interface, the common alarm
output (Out 4) and the common logic input of up to 12
instruments plus one Common I/0 unit.

NOTE:
1) The logic inputs of each instrument can be driven:

By its own connector (Terminals 6 and 7) without
effecting the working of the other elements.

By the common logic input (Terminals 24 and 25)
present on the common I/0 unit. In this case, all
instruments connected with the BUS cable will detect
the same logic input condition.

The local logic input (Terminals 6 and 7) and the
common logic input (Terminals 24 and 25), are in an
OR condition.

san o U Rt
some E il H HO THE. 5

Fig. 14 — BUS CABLE

The connector is a MOLEX Europe, part number
39512163 with16 circuits.

Fig. 15— CONNECTOR 8x2 FOR BUS CABLE



COMMON I/0 UNIT
The Common 1I/0 unit performs 3 different functions:

1. It is the relay output of the common alarms connected
to the BUS cable.

2. It performs the connection of the common logic input
of all the units connected by the BUS cable.

3. Itis the neutral connection of the power supply and of
the serial link for all units connected by the BUS cable.
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Fig. 16 - COMMON I/0 UNIT TERMINAL BLOCK

For the serial interface and the power supply connections
see figure 12 and 13 and relative notes.

Common logic input

Safety notes:

1) Do not run logic input wiring together with power
cables.

2) Use an external dry contact capable of switching 100
mA, 7.5 VDC minimum.

3) The instrument needs 100ms to recognize a contact
status variation.

4) The logic input is isolated from the measuring input.

Fig. 17 — COMMON LOGIC INPUT WIRING
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Fig. 18A — Common logic input OPEN
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Fig. 18B — Common logic input CLOSE

NOTE:

As shown in Fig 18, the logic input of a group of RFS
instruments can be driven separately (using Terminals 6
and 7 of the specific instrument) or collectively (using
Terminals 24 and 25 of the Common I/0 unit).

The logic input can be programmed to perform the
following functions:

a) to switch between the main setpoint and the auxiliary
setpoint.

logic input  selected setpoint
open main SP
close auxiliary SP (SP2)

b) to hold the setpoint ramp execution.

logic input ramp
open RUN
close HOLD
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Common alarm output S —

............ e
. i i
Fig. 19 — COMMON ALARM OUTPUT WIRING
......................... 1 Fig. 22 - 3 wire connector
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| JFF ON Fig. 23 - 4 wire connector
I :-:K' S Phoenix model MSTB 2.5/4-ST-5.08
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| - I — | I [ — | ] {
: & I E I 'l: t | { This connector is gold plated. It is shipped with the
\! 1 | & ! | =, instrument and is not included in the connector kit.

Fig. 20B — Relay energized, beacon OFF lit. EE— I e

The contact rating of this output is 8A/250VAC on a = g [

resistive load. s g |
:-L;;.C:L.-.,L-;;.’.a. v I hee |

The number of operations is 3 x 10° at specified rating. o ,‘ _____ _ I e

NOTE:

Do not run input wires together with power cables. Fig. 24 - 5 wire connector

The relay contacts are protected by varistor against an N . ..

inductive load with inductive component up to 0.5 A. |,

CONNECTOR KIT Yk

The unit can be supplied with or without the connector
kit. The number of connectors depends on the specific
options that have been ordered.

e LM

....... e Phoenix model MSTB 2.5/5-ST-5.08
[, d { _, _=E = Fig. 25 - 8 wire connector

g - P ERPRPE IR Phoenix model MSTB 2.5/8-ST-5.08
Lt | | | I ]

Fig 21 — 2 wire connector
Phoenix model MSTB 2.5/2-ST-5.08

RFS User Manual



FUNCTIONALITY
The RFS has 3 modes:

Calibration
Configuration
Operating

The calibration mode

This mode is detailed in a specific “RFS Calibration
manual.”

The configuration mode

During configuration mode the instrument does not
perform process control or alarm functions.

During configuration it is possible to read and write all of
the instrument parameters.

Configuration can be performed by RS-485 or by a
specific tool named CPI.

NOTE that the standard RS-485 and the CPI are mutually
exclusive and CPI has priority with respect to the RS-485.

The CPI is shipped with software which greatly simplifies
the configuration procedure.

The CPI and RFS configuration are described in a specific
manual. The “RFS Modbus Protocol” chapter contains the
information related to the various parameters (when it
can be read or write, limits, and so on).

The operating mode

During operating mode the instrument performs process
control and alarm management and all the other special
functions (SMART, soft start, etc.).

During the operating mode it is possible to read and write
a subset of parameters.

SPECIAL FUNCTIONS IN THE OPERATING MODE

The following functions occur in the operating mode. This
description is meant to help you during configuration and
in the operating mode in order to obtain the best
performance from the instrument.

NOTE: In the following descriptions two square brackets
are used to define the Modbus address of a parameter.

12

Indicators

Lit when OUT 1 is ON
Lit when OUT 2 is ON
Lit when OUT 3 is ON
4 Lit when OUT 4 is ON
PV FAIL Lit when failure is detected on measuring input
COM  Lit during transmission
SYS Flashes during operating mode
Lit during configuration and calibration mode
D.IN  lit when the logic input is closed

w N =

Enable/disable the control output

When the instrument is in the operating mode, it is
possible to disable the control outputs [1504]. In this
open loop mode the device will function as an indicato.,
The instrument will perform measurements but all control
outputs will be forced to 0.

When the control outputs are disabled the alarms are also
disabled.

If a power down occurs when the control output is
disabled, at powerup the control output will be
automatically disabled.

When control is restored the instrument operates as in a
powerup condition and the alarm mask function, if
configured, will be activated.

MANUAL function

The MANUAL mode function [1503] allows you to directly
set the power output of the instrument.

The transfer from AUTO to MANUAL and viceversa is
bumpless (this function is not provided if integral action
is excluded).

If transfer from AUTO to MANUAL is performed during
the first part of SMART algorithm (TUNE) when returning
to AUTO the device will automatically be forced into the
second part of the SMART algorithm (ADAPTIVE).

At powerup the device will be in the AUTO mode or as it
was left prior to power shutdown, depending on [1521]
configuration selection.

Note: When startup occurs in the Manual mode the
power output (OUT1 - OUT2) is set to 0.

SMART function

SMART tuning is used to automatically optimize the
control action.

When the SMART function is enabled, it is possible to
read but not to write the control parameters (Pb, Ti, Td).

RFS User Manual



If the SMART function is disabled, the instrument
maintains the actual set of control parameters and
enables parameter modification.

NOTE: When ON/OFF control is programmed (Pb=0),
the SMART function is disabled.

Synchronous pre-heating

Synchronous pre-heating eliminates differential heating
during machine startup due to differing heat rates of
individual heaters.

This function operates as follows:

At startup all controllers use the first measured value as
an initial setpoint and start a ramp to the final setpoint
previously programmed.

All common alarms are set as band alarms and are
connected to the common logic input.

If one of the loops goes outside of the band, the
common alarm will close the common logic input and
the ramp execution of all the loops will be on hold.

Ramping will restart when all readings are back in the
tracking band.

In order to obtain this function, set the instruments as
follows:

1. Alarm 3 must be set as a band alarm ([1903] = 2,
[1904] = 0, [1905] = 0, [1906] = 0 and  [1907] = 0)

2. The operating setpoint at startup must be set equal to
the measured value ([1410] = 1)

3. The logic input is used for ramp hold ([1301] = 2)

4. The “rate of change for positive setpoint variation”
[1408] and the “rate of change for negative setpoint
variation” [1409] must be set between 1 and 100
digits per minute.

5. The common alarm output must be connected to the
common logic input.

Sequential addresses for frequently accessed
parameters (Modbus)

To maximize the data transfer rates between the RFS and
the host supervisory system important operating
parameters are grouped with sequential addresses (see
operating group [900]).

To further increase data transfer efficiency, all digital
status information is transferred as one data word.

The system enables the RFS to communicate relevant
parameter information with a single data request, instead
of a series of separate address operations.

RFS User Manual

Energy management at startup

When you powerup a multi-loop machine in which all
loops have the soft start function, the ON and OFF period
of the control output of all loops will be (more or less)
synchronous, which produces high current peaks.

The RFS instruments will use their Modbus address (all
addresses are different) in order to displace the ON and
OFF period of the control outputs.

This significantly reduces maximum machine startup
current requirements and offers potential savings in
electrical installation capacity and cable requirements.

Availability of the not used 1/0 by serial link

All RFS I/0 can be read directly over the Modbus
communication interface by the host supervisory system.
Additionally, the host can write to RFS outputs that are
not assigned as alarm or output functions.

This expands the available PLC and host supervisory
system 1/0, simplifies machine troubleshooting and
provides the possibility to perform remote diagnostics.

OFD - Output failure detection (optional)

Using the CT input, the output failure detection function
monitors the current in the load driven by Output 1.

Load and actuator protection is provided in the following
manner:

During the ON period of the output, the instrument
measures the current through the load and generates an
alarm condition if the current is lower than a pre-
programmed threshold [1206]. A low current indicates a
partial or total breakdown of the load or actuator SSR.

During the OFF period of the output, the instrument
measures the leakage current through the load and
generates an alarm condition if the current is higher than
a pre-programmed threshold [1205]. A high leakage
current shows a short circuit of the actuator.

Soft start

This function allows the gradual warm up of the machine
during startup.

The energy applied is restricted (by [1514]) for a
programmable time [1515].

13



GENERAL NOTES ON THE MODBUS RTU PROTOCOL

This half duplex protocol accepts one master and one or more slaves.

The physical interface should be RS-485.

A single multidrop link can take up to 120 devices having the same “high input impedance” as the transceiver used.

The computer must be programmed to serve as a master controlling which slave has access to the link. All other slaves are
in wait state. Each slave has a unique address ranging from 1 to 254.

Address “0” is for a broadcast. When the master sends a message with address “0”, all slaves receive it and none reply.

NOTE: The numerical values shown in this text are expressed as:

binary if they are followed by b
decimal if they are not followed by any letter
hexadecimal if they are followed by h

TRANSMISSION FORMAT

The protocol uses the RTU (Remote terminal unit) mode of transmission.
RTU is a binary method with the byte format composed as follows:

1 start bit, 8 data bit, 1 parity bit (optional), 1 stop bit.
The communication speed is selectable from 600, 1200, 2400, 4800, 9600 and 19200 baud.

NOTE: If CPI (Configuration Port Interface) is used, the transmission format is fixed (19200 - 8 bits — No parity) and the
address is fixed at 255. The broadcast address (0) is not allowed.

COMMUNICATION PROCEDURE

Communications can be initiated only by the master unit; the slave units can transmit only after a query has been
received from the master.

The general format for the transmission from master to slave is as follows:

RANGE BYTE

Slave address
Function code
Data n Error check (CRC-16) (low byte)
Error check (CRC-16) (high byte) .....cceveeveervrerrrnee. 1

The slave detects the start of a query frame when the delay time between two characters is greater than 3.5TUs
(Time Unit = Time necessary to transmit one character).

14 RFS User Manual



ERROR CHECK (CRC-16 Cyclical Redundancy Check)

The CRC-16 value is calculated by the transmitting device. This value is appended to the message. The receiving
device recalculates a CRC-16 and compares the calculated value to the received value. The two values must be
equal.

The CRC-16 is started by first pre-loading a 16-bit register with all 1’s. The bytes of the message are successively
applied to the current contents of the register.

Only the eight bits of data in each character are used for generating the CRC-16. Start and stop bits, and the parity
bit if one is used, do not apply to the CRC-16.

During generation of the CRC-16, each byte is exclusively ORed with the register contents. The result is shifted to
the right, with a zero filled into the most significant bit (MSB) position. If the LSB was a 1, the register is then
exclusively ORed with a preset, fixed value. If the LSB was a 0, no exclusive OR takes place.

This process is repeated until eight shifts have been performed. After the last shift, the next byte is exclusively
ORed with the register’s current value, and the process repeats for eight more shifts as described above. The final
contents of the register, after all the characters of the message have been applied, is the CRC-16 value.

A procedure for generating a CRC-16 is:
1. Load a 16-bit register (CRC-16 register) with FFFFh (all 1°s).

2. Exclusive OR the first byte of the message with the low byte of the CRC-16
register. Put the result in the CRC-16 register.

3. Shift the CRC-16 register one bit to the right (toward the LSB), zero-filling the
MSB. Extract and examine the LSB.

4. (If the LSB was 0): Repeat Step 3 (another shift).
(If the LSB was 1): Exclusive OR the CRC-16 register with the polynomial
value A00Th (1010 0000 0000 0001b).

5. Repeat Steps 3 and 4 until 8 shifts have been performed. When this is done, a complete byte will have been
processed.

6. Repeat Steps 2 through 5 for the next byte of the message. Continue doing this until all bytes have been
processed.

7. The final contents of the CRC-16 register is the CRC-16 value.

When the CRC-16 (16 bytes) is transmitted in the message, the low byte will be transmitted first, followed by the
high byte.

RFS User Manual 15



An example of a C language function performing CRC generation is shown below.

crc 16 calculate the crc 16 error check field
Input parameters:

buffer: string to calculate CRC

length: bytes number of the string

This function returns the CRC value.

unsigned int crc 16 (unsigned char *buffer, unsigned int length)
{
unsigned int i, j, temp bit, temp int, crc;
crc = OxFFFF;
for (1 = 0; i < length; i++ ) {
temp int = (unsigned char) *buffer++;

A

crc "= temp_ int;

for (3 = 0; 37 < 8; j++ ) {
temp bit = crc & 0x0001;
crc >>= 1;
if ( temp bit != 0)

crc = 0xA001;

}

return (crc);

16
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Function code 1 and 2: Reading Bits

These function codes are used by the master unit to request the value of a consecutive group of bits (max 24) which

represent the status of the slave unit.

Request from master to slave

Range Byte
Slave address (1-255) ....ccccoveverevencencrncrncnnene 1
Function code (01-02).....cccocreveeevcercereurernenee 1
Bit starting address (high byte) ............... 1
Bit starting address (low byte) ................... 1
Number of bits (high byte) ........ccooeeuue... 1
Number of bits (low byte) ........ccoevrrerrennee 1
Error check (CRC-16) (low byte) ................ 1
Error check (CRC-16) (high byte)................ 1

Reply from slave to master

Range Byte
Slave address (1-255) .....oveeevcneeneeremencnnce 1
Function code (01-02) .....ccocoveveeevcrncrrernenne 1
Byte counter (N)......ccoceeeeeveeenenerencneenenes 1
Data....c.oceecrcccce e n
Error check (CRC-16) (low byte).............. 1
Error check (CRC-16) (high byte) ............ 1

The “Data” field indicates the bits requested: the bit with the lower address is in bit 0 of the first byte, the next is in bit
1, and so on. The eventual don’t care bits necessary to complete the last byte are equal to 0.

Example:

Ask the slave at address 3 (3h) the status of 4 (4h) bits starting from bit 2000 (7DOh) “Digital outputs group”.

Request from master to slave

Range Byte
Slave address ... 03h

Function code

Bit starting address (high byte) ................. 07h

Bit starting address (low byte) ................... DOh

Number of bits (high byte)
Number of bits (low byte) .......cccoeevvrrrnnne.

Error check (CRC-16) (low byte) ................ 3Ch
Error check (CRC-16) (high byte)................ A6h

The byte in “Data” field (0Ah=000001010b) means:

Bit 2000 status=
Bit 2001 status=
Bit 2002 status=
Bit 2003 status=
Don’t care=
Don’t care=
Don’t care=
Don’t care=

oo oo —~0-—=0
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Reply from slave to master
Range

Slave address
Function code

Error check (CRC-16) (low byte)............... DOh
Error check (CRC-16) (high byte) ............ 37h

Status of output 1, output not energized
Status of output 2, output energized
Status of output 3, output not energized
Status of output 4, output energized
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Function code 3 and 4: Reading Words

These function codes are used by the master unit to read a consecutive group of words (16 bit) which contain the value of

the variable of the slave unit.
The master can request a maximum of 20 words at a time.

Request from master to slave
Range Byte

Slave address (1-255)
Function code (03-04)
Word starting address (high byte)

Word starting address (low byte)................ 1
Number of word (high byte)............c......... 1
Number of word (low byte) .......cccoceeece. 1
Error check (CRC-16) (low byte) ................ 1
Error check (CRC-16) (high byte)................ 1

Reply from slave to master
Range Byte

Data....cocecrcrrceccecee s n
Error check (CRC-16) (low byte)............... 1
Error check (CRC-16) (high byte) ............ 1

The “Data” field contains the requested words in the following format: high byte of the first word, low byte of the first word,

high byte of the second word, and so on.

The “Data” field contains 8000h for not implemented addresses or for information not relevant in the actual device

configuration.

Example:

Ask the slave at address 1 (1h) the value of 3 (3h) words starting from word 1100 (44Ch) “Process variable input group”.

Request from master to slave

Range Byte
Slave address ........cveeeveveeneereneseneeneireeeeseeens 01h
FUNCLion COde ... 03h
Word starting address (high byte).............. 04h
Word starting address (low byte) .............. 4Ch
Number of words (high byte) ............... 00h
Number of words (low byte) ...................... 03h
Error check (CRC-16) (low byte) ................ C5h
Error check (CRC-16) (high byte) ............. 2Ch

Reply from slave to master

Range Byte
Slave address .......ceeecereeeeeeeeeeessennens 01h
Function code........cverevereeeeeeeeeeans 03h
Byte counter ... 06h
Data

Data

Data

Data

Data

Data

Error check (CRC-16) (low byte) ............ 1Dh
Error check (CRC-16) (high byte) .......... 70h

The 6 bytes in “Data” field (00h, 1Dh, 00h, 1Dh, 00h, 03h) are 3 words whose meaning is:

Word 1100 value = 29 (1Dh)
Word 1101 value = 29 (1Dh)
Word 1102 value = 3 (3h)

18

Input variable without filter, 29°C
Filtered input variable, 29°C
Input type and range value for main input, Tc ] =100 + 1000°C
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Function code 5: Writing Single Bits

By using this command, the master unit can change the state of one bit of the slave unit.

Command from master to slave Reply from slave to master

Range Byte Range Byte
Slave address (0*-255) ....cccocovevevveneererrennennne 1 Slave address (1-255) ...ooovvveverereceennees 1
Function code (05) ....cccocvererreneeereereereniennes 1 Function code (05) .cocovverereneneereirerncnenee 1

Bit address (high byte) .......cccooeeveerrvrnnnnns 1 it address (high byte) ....ccooeeevrerrrrene. 1

Bit address (low byte) .....ccovcevcreieens 1 Bit address (low byte) ......coveerrcrrrene. 1
DAt ..ot 2 Data .o 2
Error check (CRC-16) (low byte) ................ 1 Error check (CRC-16) (low byte) ............ 1
Error check (CRC-16) (high byte) .............. 1 Error check (CRC-16) (high byte) .......... 1

* To use address 0, see note 1 (“Broadcast” address) in the “Notes” section.

“Data” field = Oh to reset the bit

= FFOOh to set the bit

Example:

Set bit 1003 (3EBh) of slave at address 35 (23h), “Manual reset of an alarm condition” in “Device management group”.

Command from master to slave Reply from slave to master

Range Range

Slave address ........eveeveeveereneseneeneereereeeeeens Slave address ......vveveevereneneeneineneeeene
Function code Function code .....vveevenrneenenennnne

Bit address (high byte) ......ccccooeevcrrriernnns 03h Bit address (high byte) .....ccvevrereennee.

Bit address (low byte) .....ccovcevcrniinens EBh Bit address (low byte) .......cccovcerrvernneee.
Data e FFh DAt ...ttt
Data et 00h Data oot
Error check (CRC-16) (low byte) ................ FAh Error check (CRC-16) (low byte) ............ FAh
Error check (CRC-16) (high byte) .............. C8h Error check (CRC-16) (high byte) .......... C8h
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Function code 6: Writing Single Words

By using this command, the master unit can change the value of one word (16 bit) of the slave unit.

Command from master to slave Reply from slave to master

Range Byte Range Byte
Slave address (0*-255) ....cccocovevevreneenerrernennne 1 Slave address (1-255) ...ccoevvevevereneennee 1
Function code (06) ......cccoeveurereerneereereurennnee 1 Function code (06) .....coeoveverereverrerrenrennes 1
Word address (high byte) .........ccoveueeeee. 1 Word address (high byte) ... 1
Word address (low byte) ......cccoeeveerrnnneeee. 1 Word address (low byte) .....cccooeeveunnee. 1
DAt ..o 2 Data oo 2
Error check (CRC-16) (low byte) ................ 1 Error check (CRC-16) (low byte) ............ 1
Error check (CRC-16) (high byte) .............. 1 Error check (CRC-16) (high byte) .......... 1

* To use address 0, see note 1 (“Broadcast” address) in the “Notes” section.

The 8000h value, present in the “Data” field, should be considered as a don’t care value, that is, the value present in the
device at this address will not be modified.

Example:

Set word 1403 (57Bh) of slave at address 1 (1h) with value 240 (FOh), “Main setpoint” in “Setpoint group”.

Command from master to slave Reply from slave to master

Range Byte Range Byte
Slave address ........cveveeeeeneeneneseeineisenens 01h Slave address ........oeeeeveereeneneeeneereereeeens 01h
FUNCtion code ... 06h Function code ..., 06h
Word address (high byte) ... 05h Word address (high byte) ... 05h
Word address (low byte) .......ccccoeevercerennneee. 7Bh Word address (low byte) ......cccoeveennnee 7Bh
Data .ottt Data e 00h
Data ettt Data e FOh
Error check (CRC-16) (low byte) Error check (CRC-16) (low byte) ............ Foh
Error check (CRC-16) (high byte) .............. 5Bh Error check (CRC-16) (high byte) .......... 5Bh
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Function code 15: Writing Multiple Bits

This function code is used by master unit to set/reset a consecutive group of bits (Max 24).

Command from master to slave Reply from slave to master

Range Byte Range Byte
Slave address (0*-255) ....cccocoveevevrrerrerenennns 1 Slave address (1-255) ...coovevevereverrerrennes 1
Function code (15) .coverevecrereireireneeinanns 1 Function code (15) e 1
Bit starting address (high byte) .................. 1 Bit starting address (high byte) .............. 1
Bit starting address (low byte) ................... 1 Bit starting address (low byte) ................ 1
Number of bits (high byte) ........ccceuce. 1 Number of bits (high byte) ...................... 1
Number of bits (low byte) ......ccccoeerviennee. 1 Number of bits (low byte) ................... 1
Byte counter (n) Error check (CRC-16) (low byte) ............ 1
Data ..o Error check (CRC-16) (high byte) .......... 1
Error check (CRC-16) (low byte) ................ 1

Error check (CRC-16) (high byte) .............. 1

* To use address 0, see note 1 (“Broadcast” address) in the “Notes” section.

The desired status of each bit is packed in the “Data” field (1 = ON, 0 = OFF).

The status imposed for read only bits will be ignored. The command will be processed starting from the first bit and it
will be executed or not executed depending on the actual device status. At the first error found, the command will be
aborted and the slave will answer with an error.

Example:

Send to slave, at address 2 (2h), the following set of 2 bits:

Bit 2002 (7D2h) status= 0 (bit0) Status of output 3, output not energized
Bit 2003 (7D3h) status= 1 (bit1) Status of output 4, output energized
Filler= 0 (bit2)

Filler= 0 (bit3)

Filler= 0 (bit4

Filler= 0 (bit5)

Filler= 0 (bit6)

Filler= 0 (bit7)

NOTE: 1 byte with 2 bits and 6 filler bits must be sent

Command from master to slave Reply from slave to master

Range Byte Range

Slave address .....oceveeeeeneeneeneneerereneenens 02h Slave address

Function code Function code ...

Bit starting address (high byte) ................. 07h Bit starting address (high byte) .............. 07h
Bit starting address (low byte) ................... D2h Bit starting address (low byte) ................ D2h
Number of bits (high byte) .........ccce... 00h Number of bits (high byte) ..................... 00h
Number of bits (low byte) ......cccccevecennee 02h Number of bits (low byte) ... 02h
Byte COUNLEr ..o 01h Error check (CRC-16) (low byte) ............ 75h
DAta oo 02h Error check (CRC-16) (high byte) .......... 74h
Error check (CRC-16) (low byte) ................ A6h Error check (CRC-16) (high byte) .......... E6h
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Function code 16: Writing Multiple Words
This function code is used by the master unit to write a consecutive group of words.

The master unit can change a maximum of 20 words at a time.

Command from master to slave Reply from slave to master

Range Range

Slave address (0*-255) Slave address (1-255)

Function code (16) ....oooveverevevrreereirerennnee Function code (16) .ooveveveveeeereirerennes
Word starting address (high byte) ............ 1 Word starting address (high byte) .......... 1
Word starting address (low byte) Word starting address (low byte) .......... 1
Number of words (high byte) .................. Number of words (high byte) .................. 1
Number of words (low byte) ..................... 1 Number of words (low byte) .................. 1
Byte counter (N) oo 1 Error check (CRC-16) (low byte) ............ 1
DAta .ot n Error check (CRC-16) (high byte) .......... 1
Error check (CRC-16) (low byte) ................ 1

Error check (CRC-16) (high byte) .............. 1

* To use address 0, see note 1 (“Broadcast” address) in the “Notes” section.

The data imposed for read only words will be ignored. The command will be processed starting from the first word and it
will be executed or not executed depending on the actual device status. At the first error found, the command will be
aborted and the slave will answer with an error.

The 8000h value, present in the “data” field, should be considered as a don’t care value, this is, the value present in the
device at this address will not be modified.

Example:

Set words 1505 (5ETh), 1506 (5E2h), 1507 (5E3h) of slave at address 10 (Ah) with 40 (28h), don’t care (8000h) and 300
(12Ch) values; “Proportional band”, “Hysteresis” and “Integral time” in “Control group”.

Command from master to slave Reply from slave to master
Range Byte Range Byte
Slave address ... 0Ah Slave address ... 0Ah
Function code e 10h Function code ... 10h
Word starting address(high byte) .............. 05h Word starting address (high byte) .......... 05h
Word starting address (low byte) .............. Elh Word starting address (low byte) .......... Elh
Number of words (high byte) .................... 00h Number of words (high byte) ................ 00h
Number of words (low byte) ...........c........ 03h Number of words (low byte) .................. 03h
Error check (CRC-16) (low byte) ............ D1h
Error check (CRC-16) (high byte) .......... 89h

Error check (CRC-16) (low byte) ................ F1h
Error check (CRC-16) (high byte) .............. DFh
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NOTES
1. “Broadcast” address

When using the writing codes (5, 6, 15 and 16) the slave
address 0 is permitted: in this case all slaves connected
accept the command but do not give any reply.

2. Word format

Every time the information transfer is performed by
using 2 bytes (1 word of 16 bits), the first byte
transmitted is the most significant one. For negative
numbers the “two’s complement” format is used.

3. Reply time

The slave will start to send a reply from 2ms to 700ms
after the end of the request detected by counting the
received bytes.

4. Decimal digits

The decimal point that may be present in the value is
ignored.

Example:
The value 204.6 is transmitted as 2046 (07FEh)
The value -12.50 is transmitted as -1250 (FB1Eh)

The number of decimal digits, if significant, is stated for
each parameter (see the DEC column in the parameters
tables).

Some parameters have a variable number of decimal
digits according to the configuration below:

PV number of decimal digits apply on process variable
[1105]

CT number of decimal digits apply on current
transformer read-out [1211]

OP number of decimal digits apply on output power
[1524]

5. Local/remote status

In this controller, the “Local/remote status” setting isn’t
required. This means that the master unit can modify any
parameters without setting any local/remote status bit,
moreover no “3 second timeout” will be applied.
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6. Operating mode

The “operating mode” indicates the normal functioning
status of the device (controller).

In the operating mode the master can read the whole
parameters; the device returns 8000h for meaningless ones
(for example: the threshold of an unconfigured alarm).

The write operation is allowed only for a restricted
number of parameters (for example: it isn’t permitted to
change the input configuration). In the operating mode
the controller checks the write data to be within the
allowable limits (for example: the main setpoint must be
inside the setpoint low and high limits).

7. Configuration mode

The “configuration mode” is used to setup the device
(and control is disabled).

In the configuration mode the master can read and write
the whole parameters.

In the configuration mode, unlike the operating mode,
the device always returns a value for each parameter,
even for meaningless one’s; this is intended to exactly
clone the unit.

Moreover, no check is done by the device receiving
parameters; it is the responsibility of the master to send a
valid set of parameters. If the master fails to follow the
above rule, it will be impossible to switch the controller
to the operating mode until all parameters are valid.

8. Read/write access permissions

The access permissions are stated for each parameter in
the description tables by means of two columns labeled
“read” and “write” according the following definition:

: access allowed in the operating mode
access allowed in the configuration mode
access allowed in the calibration mode
access allowed in the factory test mode

Rl oNe)

9. Software key to lock/unlock control parameters

Due to the lack of front panel, no one protection scheme
is available for this device.
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10. Address space

Variables are addressable as words as well as bits; the user
can choose the better way according to the condition.

Although we suggest managing analog variables as words
and boolean variables as bits, below is described how to
access analog variables (example: alarm threshold) as bits
and boolean variables (example: alarm status) as words.

» Reading analog variables as bits: if the variable is not
relevant in the actual device configuration (word value
8000h) or if the value is zero, the bit is reset; otherwise
the bit is set.

* Writing analog variables as bits: the reset bit means
0000h; the set bit means 0001h.

» Reading boolean variables as words: a reset variable is
reported as 0000h; a set one is reported as 0001h.

» Writing boolean variables as words: send 0000h to
reset the variable; send a value different from 0000h
and 8000h to set the variable.

11. Communication parameters at startup

When it is desired to regain the control of an instrument
with an unknown set of communication parameters, you
can proceed two different ways:

11.1. Use the CPI adapter. The instrument automatically
recognizes the CPl adapter and it will use the
following communication parameter set:

- Address = 255
- Baud rate = 19200
- Bite format = 8 bit without parity
This is a fixed parameter set and is not configurable.

11.2. At powerup the instrument will use the same
communication parameter set used with the CPI
adapter.

- If the instrument receives a correct Modbus
request within the first 3 seconds, it will
continue to operate with the same
communication parameters.

- If, during the 3 second time-ut, the
instrument doesn’t receive a correct request,
it will setup the communication interface
with the parameter values previously
programmed.

24

ERROR REPLY

If the “error check” is wrong or the function code is not
implemented or a buffer overflow has been received, the
slave does not send any reply to the master.

If other errors are detected in the request or command
frame, or the slave cannot reply with the requested values or
it cannot accept the requested sets because it is in an error
condition, the slave replies by forcing a “1” at bit 7 of the
received “Function code” byte, followed by an error code.

Error reply (from slave to master)

RANGE BYTE
Slave address.........coeveerererereenenenenrenenenne 1
Function code (+80h) .....ccoeuveueeveeverrieanee. 1
Error code ... 1
Error check (CRC-16) (low byte) .............. 1
Error check (CRC-16) (high byte) ............ 1
List of error codes
ERROR CODE DESCRIPTION
2 e Illegal data address
K J Illegal data value
9 e Illegal number of data required
10 The parameter indicated cannot

be modified or the command cannot
be executed

Error 2 is used only when all addresses involved in a read or
write operation are not implemented on the device.
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DEVICE IDENTIFICATION GROUP (120)

W
Modbus X "
Ad dress DESCRIPTION E 11D

A T E
BLEC
Manufactured frade mark o
120 LE
50 (3260
Device identification code _
121 Mote. ot

Mumber of software revision » 100 + identificatior
code 540 365 )

—
T

122 Serial firmware identification code

2

—
gl

RFS User Manual



OPERATING GROUP (900)

Note: Some information shown in this group is repeated in other groups. The purpose of this is to have this information
at consecutive addresses. This allows maximum data transfer rates between the RFS and the host supervisory system.

R W
Mod bus A R | R
Address DESCRIFTI ON NOLE |1 | D | Bt
G AT E
E b E|C
900 OUT 1 Leakage n::as :Es;tnlﬁeaﬁu:fe vai ue (in Ampere) 0 oT
OUT 1 Load current messure value {in Ampere)
A (Same as address 1203) o T
CUT 3 valu e {in %) .
302 {Same as address 1501) 071001 0 | O foP
a03 G1 valu {” & sl 0| o |oe
STATLS
D15 =OUT 1 Leakage current measure updatin g
{5ee address 120 5
) = Measure updated)
{1 = Measure not updated)
Ol =4 {Reserved)
013 = Status alarm 3 (o= Mo alarm T o= Alarm)
13 = Status alarm 2 (= Mo alarm 1 = Alarm)
D171 = Status alarm 1 (6= Mo alarme T o= Alarm)
D140 = Status CT afarm 0 = Mo alarm 1 = Alarm)
O 9= 0UT 1 Load current measure updating
{3ee address 170 4)
W= Measure updated)
{1 = Measure not update d;
apg D B=0 {Reserved) )
O 7 =>5tatus of Ot d (0= 0ut not energized
T o= DUt energized
[ B=%atus of Dut 3 (0= 00t not energized
T = Jut energized )
O 5= Status of Owt 2 (0= Out not energized
T = Out energized )
O & = Status of Out 1 (0= Out not energized
1w 2t energized )
D 3 =Digial input status (0 = Contact open
1= Contact close d)
D 2= Aute / Manual Lh=Auts 1 = Manual
D 1 =control output Enabled or disabled
{0 = Enabled 1 = Disabled)
[ 0 =5MART Enable or Disable
= Disabled 1 =Enabled)
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Kod bs
Address

DESCRIPTION

mo 2 0

orm=m

-

Symg

Default
Value

ans

Filtered Input varable {n engineering units)

Metes:
When & measlre error s detected, the "Data
field" contains one of these emor codes:
0004 (75340 = Under-range
30005 (7335n0) = Ovar-rangs (O opan iNput)
30014 T33ER) = Error on reference junction

temperature (<25 °C or =7% ()

T0050 FRE2Ry = Error on internal auto-zers
{Same as address 1101 )

Py

Q046

Input variable without filter {in engineering wnits)

Moties:
When 2 measure arror is detectad, the "Data
field" contains one of these error codes:
30004 73340 = Under-range
0005 (75350 = Over-range (0 apen input)
30014 (753ER) = Error  on reference junction

temperature (=-25 “C or =75 "0

0050 (FRe2hi = Error on internal auto-rers

jgame as address 1100 %

P

207

Wor stg set p{]slﬂ (in enginesring units)

P

a0

hdain EP{ ;-Dlﬂ{ (i engineeniing | nitsh

{Same as address 1403 )

AL

o
LF

Qi
LF

Py

a0

Auxifiany set point {in enginearing unis)

ﬁame as address 1405 )

5P L
5P H.

o
LF

Qi
LF

PV

Q1

Target set point {in engineering units )
55 14

Py

a1

hain volatiie set point (in engineerning Units)
(Same as address 1404 3

SF L
5F H.

P
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DEVICE MANAGEMENT GROUP (1000)

Modbus
Address

DESCRIPTION

O E

oPmm

-

s Lk~

1000

Device mode
Range:

0 = Jperative mode

1 = Configuration mode
i = Calibration mode

1 =resamved

Mol
Velwen operative mode is g8t a “Parameter
Check Operation” s autematically parformed
f an error is found the device answers with error
coda 10 and doesa’ L enable e new status.
Ciherwise the device stops any other address test
araeears imimedialely, resels and festarls in
operative mode
Theee set In “Calibrabion” mode
is allgwed only from configuration maode

o
LF

oc
LF

1001

Execute the PO {Parameter Check Cperation).
It returns © f no error was found, otherwise it
raturns the kodbues address of the first wrong
parameter,

i
LF

1002

Losd defaull parameter vajues
Range:
= ho operation

1 = Load default Eurapean table (TE1)
1 = Load default American table (T8}

hote:
Using this command, the parameters related
with the serisf fink will change immediately but
the new values will become operative only
wihe i the instrument comes back to the
operative mode,

1003

Manual reset of the slzrm conditions
Ramge:

= Ma cparation

1 = Alarm Reset

1004

Data Management in Operative Mode
Range:
0 = Cnly valid dats are transmitied
1 = All the datz are transmitied

28
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PROCESS VARIABLE INPUT GROUP (1100)

R W
A R R
Bod b s Drefau bt
Address DESCRIPTION :': i ; {E] Value
E [ E C
heasured value without Tiltter (n engineering units)
Motes:
When an measure errcr i detected, the "Data
field" contains one of thesa errar codes:
1104 0L (753N = Undear-range ] PV
0005 53350 = Over-range (or input opar)
30074 (F5IER) = Error on reference junction
temperature {<-23 °C or »75 "C)
TO050 SEEh) = Error on internal auto-zero
Filterad measured value {in engineering units
1101 Mot n Py
Ses Measured value without fliter [1100]
[nput type and range value for main input
Ratige:
DmTo L [ 07 40005
1=T¢c L ( LU A
1=Tc | (-100.0 7 4000 °C)
I=Te | (=100 7 1000 0
4 =T K (1000~ 200050
Ewmfo K (<1007 1370 80
Be=To M 1007 1400 80
F=Tc { 07 TR )
B=Tc 5 { 07 170
G =RTD FLEOD (-20000 7 4000 =0
e BTD PE1OG (<2007 B0 )
11 = Linear ( 07 slma THi= 3
12 = Linear (127 sdmwd [Tl B
11402 i3 m Lipea { 0" Xiomad LF | LE
id = Lirvear { 47 20 mal TRZ= 20
15 = {reseryed)
16 = {refapsed)
17 = {resersed)
18 = {resansed)
19=T¢ L f 07 1850 %8
2p=T¢ | (=150 7 1830 *F
M=T¢ K 0 -15007 2500 °F)
22=Tt N { -15% 7 2550 °F)
3=Te B f 07 3300 °F
MwmTe 5 ] 07 2300 °F
25 m BYD P0G 000 © 4000 9
25 =BT P10 [ - 3337 1470 °F
=TT (-20000 7 400,00
M=Te T [ =337 TEOCR
- 200073000
ifor linear? .
" . , oc | TH1=0
11403 Imitial scale value (%} Filaﬂge LF | LE Py TE =0
iiTaets
{for To/Ridy
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R W
A R R
Modbus Drefau lt
DESCRIPTION N E i D
Address G A T E Value
E L E C
= 20004000
(for linear)
4 ) oc i C TET=400
1104 Full scale vajue ©*) P]::lftes e | L Py TRI=1000
{lor Te/Red)
Decimal point position 8V (Process variable).
Range:
0 = No decimal figure
1105 - *?.,Li ﬁ”mj: b oc | ¢ TBY = ¢
= CEET] EUME _
3= Thres decimal figures LF {LF TB2=10
Mote:
The weite cormmand is enabled only for linear
input.
Offset adjustment (n engineering units) i )
1106 | Note: RECFREN I I BV B
Mot availabie for linear ranges =

(*) Note: The absolute value of the minimum input span ([Full scale value] - [Initial scale value])
must be greater than:

30

100 digits for linear input ranges
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CURRENT TRANSFORMER INPUT AND ALARM GROUP (1200)

Rad s
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R W
A R R
Modbus Default
Address DESCRIPTION E‘E i ; ? Value
E BiE | C
Active period of the load for the currant
trarsformer)
Range:
1707 0 =0ption nat provided oc o TE1 =10
i =The lead is energized when Cutl is LF {LF TBL = 0
active (Relay "ON" or 55R=1)
2 =The load is energized when Qut? s not
active {Relay "OFF" or 55R=0}
CT Alarm reset type
Range:
1708 0= Automatic resat o O TB1=49
1 = Manial resat LF ILF TEZ2 =4
Mote:  Availabde  only  when  the oplon i
_programmed
T Alarm acthon
Fange:
Q= Direct action (refay energized in alarm
o frdition)
1208 1= FReverse action (relay de-energized in ac i ¢ TEY = 1
alarm condition} LE S LF TB2=1
Mote: Avalable only when the aption &
pir ogt anmed
This configuration is the same made by
address 1804,
CT range {in Ampere]
It is the nominal primany current of the current . oC O TBY = 10
1210 trarsfarmer saseﬁl.} ) 107100 LF §{LF v TH2 =10
Moter  Awzilable only  when the oplion s
Maumber of decimal figures for the CT
freeasurerment
The accuracy of the CT measurement is aguai
to:
- 07 A the CT range i3 lower than 20 A ac TE1 = 1
121 T A the CT range is higher than 20 A L F- TEI =1
Lo that
- When [1310] parameter is fower than #0
CA), the [1211] parameter will be egual to 1
- When [1210] parameter 8 higher than 20
(A, the [1271] parameter will be equal to 0

NOTE: The CT Alarm and Alarm 2 are in an OR condition on Output 3.
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DIGITAL INPUT GROUP (1300)

atbive meats Audlary seb podnl).
2 = Digital irput used to hodd the set point ramp
execution dnput schive mears ramp boldy

R w
ALR IR
Modbus Default
Address DESCRIPTION M iE 1 (1] Value
G AT | E
E D EC
Drigital input status
1299 | Fange Q4
= put nok aclive {Contact apen) LF
1w Input active icontact closed)
Digital input function
Range
(o= Option not used
1301 1 = Digitsd input used for “main et L TBi=1q
point”/“awdliary set point” selection (nput LEFLF TB2=10

RFS User Manual
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SETPOINT GROUP (1400)

R W
Mod bus A B | R
Address DESCRIPTION N E |1 || Reraut
G A|TI|E =
E D E|C
Selacted set point
1400 | Range: 0 = Main set point O
1= Kuxiliary set point
1401 | Target set point {in enginearing units) 0 B
1402 | Working set point (in enginearing wnits) o oy
1403 heain set point {in epginearing Unts) t:f; I;,q L;_;:I-I]ztj EE EE P 'Tl'gj'l_ : 3
1404 | Volatile set point (in engineering unitsl | 2oty | © | O [PV | Tpyos
1405 Alxiliary set point (in engineering unitsy | 5P L Limit 7 | OC | OC By TE1 =4
Mote: Ayaibable only if selectable SRH Limit |LF|LF TBE =4
Tdde | Set point high Emit (in engineering units SFHL'EL!Z?;;E ! E"E ;:"? P ;g; i Eggg
1407 | Set point low limit {in engineering units) 5? ;‘:?_fn;_ ;_Glé ?IE M E; :g
1/ 100
R ) g1 =
Rate of change for positive set point 99767 ac | ar TEEER
1408 fuariation _ areely |LF [LF | PV B2
LR engineering units per minute) far step TEEER
change
17100
. i —— T8 =
Fate s:_}:? charge for negative set point 13767 oc | or IEEER
1409 fvaniation — areey | LF |LF PV TB2=
(in engineering wnits par minwte) for step IEEER
change
Cperative set point algniment at start-up
Range:
i = The operative set point will be
aligned to the set point sefected by
digital inpat or by the serial link
1 =The aperative set point will be
aligred to the actuzi measured
1410 value ard then it will reach tha oC | C TET = 4
selacted set point with the LF|LF TE: =10
programmed ramp
{Address 1402 /7 1405).
MOTE: if the instrument detect an out of
range or an error condition on the
measurad vaiue, it will operate as
described for 14101 =10
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[ w
Mod bus A R | R
Address DESCRIPTION N E | 1| D | Griault
G AT |E
E D|E|C
Set point selection source
Range: oc | oc TE1 =0
1411 0 = Set point selected by digital input. L lor BT =0
1 = Set point selected by serial fink
(adclress 14123
Set point selected by serisl link
1412 | Range: 0 = Main set point E[F E[F :;g;_ : g
1= Auxiliary set point
Delta applied ta the Main st paint
(in enginearing wnits}
1412 | This value will be algebraically sdded -6000 / BO) 0
to the main set point {address 1403 and
then limited.
Delta appled to the volatile set point
(in engineering units}
1414 | This value will be algebraically added to | -8000 /7 BOOD 0
frain set point {sddress 1404) and then
limited.
Dilta applfed to the Auxiliary set point
(in engineering units}
1415 | This vaiue will be algebraically added to | 8000 ¢+ 5000 i
auiliary st point (address 1405} apd
then limited.
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Notes about setpoint management
NOTE 1

In order to make clear the result of different set of the various parameter, we have added the following diagram.
NOTE: the main SP (1403) is a value memorized in EEPROM, while the main volatile SP (1404) is a value memorized in RAM.
For this reason, when you make a profile setting the setpoint value by serial link (e.g. with a supervisory system), it is

advisable to use the main volatile SP, instead of the main SP (the EEPROM has a limited number of write actions allowed
while the RAM has no limit).

Main P [1403]
| Malsi volatile SH
o AlE dlile an *

[1404]
Ramp up
&
tﬁ.—. TSP L Warking
Target set |—gm —g  mbpoint g
17 i e ;
L] N s Fao) Rarmp dewi (1402}
\ (1408
Autlliary o8 Y
[1‘565' _'* ......
i sefected 5P
[ idicator |
[1400]

‘ SP osmbection by

sorial link [1412) 'l
5P selection t

source [1411] { )
Bigital inpug —b/‘{/‘ Ramip hiedd
ECUI o
.|

NOTE 2
Parameters [1413], [1414] and [1415] allow you to increase or decrease a setpoint without knowing the current value.

This solution allows you to modify by the same amount the setpoints (Main setpoint, volatile setpoint or auxiliary setpoint,
respectively) of different instruments at the same time.
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CONTROL (OUTPUT 1) GROUP (1500)

R W
A R | R
Modbus DESCRIFTION N E | 1| D |Defauttvatue
Address
G A T|E
E D|E [
1500 OUT 1 valee {in % 0 T o o [oF
1501 T 3 value (in %) [ e oo o [oF
eyl
15032 Pic oot value 19767 o I ]
Autosmanual function
1503 Range: 2| o TBY = {
i 0= Auto LF|LF Te2=10
1 = hdanual
Enabiesdnable control sutput
1504 Range: Q| O TB1 =10
0 = Control enabled LF[LF TE2 =
1 = Contro| dissbied
104 1000
ffor H anly)
. . . 1501000 | OC | OC TEY = 40
1505 Propartionaf bard {in % of the input span} ior HIC) T 1 TBI = 40
0
for OMNAOFF:
Hystaresis for ON 7/ OFF controf mode (n % of
1.3{'6 the iﬁl}ﬁt Eg:laﬁ:l 17 El}{] | 1 ?EE = 'S.
Mote: Avalable only when Proportional band is set LF([LF TEl=5
o zero,
Integral time {n sedands) 81 =2
rote (n ol ln ] 1=240
1507 The wslue 32767 (FFFm) means that we| 0 200 fip |LF | 9| TB2 =240
énteﬂ'aﬁ action is excluded
100
" for Honha | Q0 | D0 TBY = 30
1508 Integral pre-ioad {in % of the cutput span) 007100 LR leel] ® 187 = 20
for HA
e _ , oC | O TR = &0
1509 Darivative time {in seconds G/ B T 0 T8I = 50
, . \ . [T | TBi=1%
1510 Cut 1 Cyele time {in seconcds) 17200 T 0 TRI = 15
Fefative cool al
1511 e Cooting gain wowe [50E 2| S
Mote: Avsliabie anly for HO contal LELF B2="10{
Desxd band/overiap between H/C cutputs
{in % of the proportional band) 161 =0
Motes: L 1=
1512 17 Available ondy for HC controd R P P TB2=10
21 A negative valee prodisces an dead band
while @ positive valise produces an sverlap
Ot 3 Cyele time {in seconds) O | O T8I =10
1513 Mot Avalizbie anly for HO control 17200 LF[LF ¢ TB2=10
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R w
A R R
Modbus DESCRIPTION N E | I | D |Detauttvatue
Address
G A T|E
E D[ E C
I EY
. o e rea for Haonby | QC | OO0 T8 =104
1514 Cutput high Gimiter (% (%% 00100 | LF |LE ap 182 = 100
ifar HA)
Time duration of the output power limiter (soft
start) (n minutes) (%%
1515 Mote: 1/ 540 ?E ?E v 5332 :ﬁiﬂi
The walue 32767 (JEFF means that the
§imil§|3g action is alwavs on
Controf output max rate of rise {n percent of
the output per second} ac | or 181 = TEFFh
1516 hénte: 1735 AT OF [ 782 = TFEFR
The value 32767 JFFFFR}  means that oo
ramp limitation is imposed,
Dt T oaction
1517 Fange: oc | C T8 =1
0 = Direct LF|LF T82=1
I = feverss
Cortrof action type
Fange:
. , o] o Bi=0
1513 q = The process s comirofled by PID TN TRZ =0
actians
1 = The process is comtrolied by P actions
1519 Threshold 0 enable the soft start (output] L 5cale s (T - o TBi=0
power limiting) (in englieering units) H. Scale LFEJLF T8:=0
Inlibit reset band extension oC | C TBT = 10
3y
1520 {in % of the proportional band) WL N CE e | Y| mezet0
Device status at instrument start up
Range:
9 =it starts ahways inauto mode
T =1t starts in the same way it was left prior
to the power shut down, If in manual
mode the power cutput is set to O
N s ; oC | C T8l =2
1521 2 =1t starts In the same way it was left prior TN TR? = 7

to the power shut down. IF in manual
mode the power cutput wifl be egual to
the last value used |eft prior fo the
power shut dowrn,

3 o= it starts ahways in manuai mode with
powver output set to 9
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R w
A R R
podbus DESCRIPTION N E | 1| D |Defauttvalue
G A T|E
E D|E €
IR
1514 Cutput high Gimiter {n%kr (%% Efg.:;ﬁfﬂ%g E[F E[F oF Egi = »}gg
ifar HAC)
Time duration of the output power limiter (soft
start) (i minutes) (%%
s |t s |2616E |0 | B
The walue 32767 (JEEF means that the
fimitirg action is always on
Controfl output max rate of rise {n parcent of
the output per second} ac | ar T81 = TEEFh
1516 hénte: 1735 TR OF [ T2 = 7FEFR
The value 32767 FFFFR}  means that oo
ramp limitation is imposed,
Dt T oaction
1517 Range: 0c | C T8Y =1
0 = Direct LF|LF T8 =
I = Reverse
Cortral action type
Fange: ac | e T81 =0
1513 0 = The process is controfled by PID LE|LE TR? = 0
actions
1 = The process is controlied by P actions
1519 Threshold %o enable the soft start (output] L Scales |OC | C oy TBi=10
power lmiting) (in englneering units) H. Scale LF[LF TB2=0
Inl:ibit reset band extersicn oc | C TBY = 10
1320 (in % of the proporticnal band) B R R Y] mezet0
Devyice status at instrument start up
Ranga:
9 =i starts ahways in auto mode
T =1t starts in the same way it was left prior
to the power shut down. If in manual
mde the power cutput is setto
1521 1 =Mt starts in the same way it was left prior SE ;F Eg; : %
to the power shut down. If in manual
mode the power cutput wifl be egual to
the last value used left prior to the
power shut down,
3 =t starts afways in manual mode with
power oulput set to 0

(**) NOTE: the parameters [1514] and [1515] allow the soft start function to be set.

At powerup the instrument limits the power output (using [1514]) for a programmed time (set by [1515].

This function allows gradual warmup the machine during startup.
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SMART GROUP (1600)P

R W
A R IR
Modbus Default
DESCRIFTION ] E I (3]
Addmss G Al TE Value
E BHE | C
Ture status
Fange:
1600 0 = Mo tune ©
1 ="Tune
Adaptive status
Fange:
1601 0 = No adaptive 0
1 = Adaptive
Lmart enablesdizable
Fange:
1607 = Disable Qe § QL TE1 =0
1 = Enable LF {LF Te: =10
Meole: Beading, this bit (s logical “or™ bebween Ture
and Adaptive status
Refative cooling gain calculsted by the smart
algorithim
1803 Range: oc g C TE1 =0
i 0 = Smart does not calculate RC.G. LF iLF TBZ =
1 = Smart cajcuiates RCG.
Rote: avalable only for HC contral
Type of caaling media
Range
0= Air is uied as conling media
T = il is used as cooling media
& = Direct water is used as cooling media ac | ¢ TH1 =0
1604 Changing [1804], the instrument forces the ocle LF I LF TR = 0
tirme and refative cooling gain parameater to the
default value related with the chesen cooling media
When [180d] = Ak -Cyd = T0s and rC =100
el -C2edsandrC= 0280
6] =H2D - oy2 =2 and rC = 040
réote: svalable only for HE conirel
1505 htax value of proportional band calouiated by Rire Walee | OC | C : TEY = 200
the smart algarithm £ LF ILF TEL =300
Min value of proportional band calculated by . - _
T&0E the smart algarithm MHH] [i."hj lI:I[F L{:F i $E} _ zg
Mote: Mot availabie for O control - HAleE
hin vajue of proportional barnd calculated by . . -
1807 the smart algarithm I*.-Ea; f-:-f[u lI:I[F- L{:F 1 E; - 23
Mote: Avzlable only for HO contral valuE
Mir value of integral time caliulated by the . oc o TE1 =50
1608 sinart algorithm {in seconds) LA LF | LF 0 TEZ = 50
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ALARM 1 (OUTPUT 2) GROUP (1700)

Modbus
Address

DESCRIPTION

moE o

SrmE

e -

Mg

Default
Value

1700

Alarm 1 status
Range:
= Mo alarm
1 = Afarm
Hate:
Avzlable anly if AL is configure d

1701

Alarm 1 threshold

Mote:
Aczailable andy i ALY i configure d

L Scale s
H. %ale
for Frocess alanm)
0 B0
{hor Band alarm)
500 7 500
ifor deviation alarm)

o
LF

o
LF

TBI = Q
TEZ = 0

1707

Afarm 1 hysternesis
{Range: from 9% to 10,0 % of the range
selected with [1103] ard {8104
parameters or 1 158
hlote:

Available ondy if ALY is configure d

14100

TBI =1
TH2 = §

1703

Dt 2 function
Rarge:
0 o= Output not used
T = Outpet wsed a5 alarm 1 output
(Priacess algnm)
Zom Oyrtput vsed 35 alarm 1 output
(Band zlarm}
3= Output used & alarm 1 output
{Daviation alarm}
4 = Dutput used a3 cooling output

Qo
LF

LF

TEY =1
TBZ = §

1704

Afarm T operating mode
Ramge:
i = High afarm (outside for band
alarm}
1 = Lowr alarm {inside for band
afarm}
Mote:
Available only if ALT B -:-::-nfigau‘e d

LF

THI =4
TE2=10

1705

Afarm 1 reset type
Range:
0= Automatic reset
1 = Banuaf reset
Hote;
Avalable only if ALY is configure d

LF

TBI = 0
TB2 =4
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Modbus
Address

DESCRIFTION

mo 2 >0

SrFmE

mee -

MmO

Default
Value

1706

Alarm 1 action
Range:
0= Direct action (relay energized in
alarm <ondition)
1 = Reverse action {relay
de-anargized in alarm condition}
Mote:
Available only if ALY is configure d

LF

LF

TBi = 1
TE2=1

a7

Alarm ¥ stand-by (mask} functian

Range:
0= Mo standby function
1 = Stamdby function

Blobes:

T Avaitable ordy if ALY is configueed

2 o the darm s programmed s band or
deviation alarme this function masks
e datm condibion afer 3 el poail
change or at the instnement start-up
until the process variable reaches the
sarm threshold plus or minus
lysteresis,
If the alarm s programmed a5 a
process alarm, s fur<ton masks the
alarm condition at instrument start-up
unitil process varable reaches the
alarm thereshaid plus or minus
fifsle ritis

oc
LF

LF

TET =10
TBZ=10
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ALARM 2 (OUTPUT 3) GROUP (1800)

Modbus
Mddress

DESCRIFTION

mRNZEZFR

SR

e =05

[ Rl

Default
Value

1800

Afarm 2 status
Range:
0 = Mo alarm
1 = Afarm
Maote: )
Syalisbie only If ALZ |5 configle d

Alarmm 2 threshald

Biabe:
Available only if ALY is configure d

L Scale ¢
H. Scale
for process alarm}
/500
{for band alarm)
-500 £ 500
ifor deviation alarm)

.
)

Y

TE] =
TBE =

1802

Afarm 2 hysteresis
(Rarsge: from 01% 1o 10.0 % of the
range selected with {1103} and [1102]
pararneters or ¥ LS00
Maote

Avallable anly If AL2 s conflgure d

1710

T81 =1
Te:=1

Ot 3 function
Range:
0= Cutput not wsed for alarm 2
T o= Output used as alarm 2 output
{Process alarm)
2= Output ysed as alarm 2 output
{Band afarm)
3= 0utput used 25 alarm 2 output
{Deviation alarm)
Mota:
Alarm Fand CT alarm autputs
ate in OR cordition.

LF

™| =0
TEZI=0

1804

Alarm 2 aperating mode
Range:
0 = High alarm {outside for bard
alarm)
1= Low alarm Gnside for band
afarm)
Maote
Auailable enly I AL2 I3 n:ﬂﬂ!sguge d

LF

™81=0
TEZ=0

1805

Alarim 2 reset type
Range:
0= Automatic rasat
1 = Manual resat
Blote:
Available anly if ALZ 5 configuse d

C
LF

TB1=0
TBE = [
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Modbus
Address

DESCRIPTION

MmO E D

S rma

e = 25

in il

Default
Value

1804

Adarm 2 action
Range:
0 = Direct action (relay energied
i alarm condiion
1 = Reverse action {relay
de-energized in alarm
condition
Mote: This configuration is the same of
that at address 1209
Available ondy if AL2 s
contigured

LF

T81 =1
TEZ =1

1807

Alarim 2 stand-by (mask) function
Range:

0 = Ko standby function

1 = Standby function
Blodes:

T Available ordy if ALZ is configured
2% i the alarm i programmed as band
ol deviation alarm. this function

rrasks the slarm condition after a
set point change or 3t the instrument
start-up untl e process varisbie
rezches the alarm threshold plus or
rrirais bvsteresis,

If the alarm is programmed as 2
proces alarm, this function masks
the alarm condition at instrument
shar b-uip ikl process variable
reaches the alarm threshold plus or
mmirIEs Py sleredis

LF

T81=20
TE2 =0
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ALARM 3 (OUTPUT 4) GROUP (1900)

R L)
A R R
Modbus Default
Address DESCRIPTION :‘}4 i ; {ij Value
E D E | C
Alarm 2 status
Fange:
0= No alzrm
a0 1= Alarm ©
Moke:
Avallable cndy if AL3 s configure d
L Scale ¢
- H. Scale
Alarm 3 threshokd for Process alarm} _
1801 o/ 500 OC 100 |y, | TB1=0
N vaiable only if AL3 s configure d tor Band alarmy | =7 £F et
’ 500 £ 500
ifor dewsation alarm)
Alarm 3 hysteresis
(Range: from 0% L 100 % of the
1907 range selected with [1103] and [1104] 17100 OC | O 1 181 =1
parameters or 1 LS00, LE |LF T8I=1
Mote
Avaliable only if ALY is configure d
Dt 4 function
Fange:
0= Cutput not wsed for alarm 3
1= Cutput used as alarm 3 output ; _
Ta03 {Process alarm) ?_}g E_[:;: égz ; g
2= 0utput used as alarm 3 autput
{Bard alarm)
3= 0utput used as alzom 3 output
{Deviation alarm)
Alarm 2 operating mode
Fange:
0 = High alarm {outside for band
1= Low alarm (inside for band LF |LF TEZ2 =
alarmm}
Meote
Avallable ohly if ALS is configure d
Alarm 3 resel typa
Fange:
1005 0 = Altomath reet o0 TBI=0
1 = Manual reset LF [LF TB2 =

[olte:
Available only if AL3 is confipre d
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Modbus
Address

DESCRIPTION

mOZEo

DMz

M= 05

[Nl

Default
Value

1906

Alarm 3 action
Fange:

0 = Direct action {relay energized
ir afarm conditéon)

1 = Reverse action irefay
de-energized in alarm
condition)

hote
Avaitable ondy if AL3 s configure

LF

T8E =1
TB2=1

1907

Alarm 2 stand-Dy (mask) furction
Range:

{1 = Mo standby function

1 = Standby function
keates:

17 fwvailable only if ALY s configured
Iy If ¥ alastn &5 programemed as bared
or deviation alarm, this function

rvasks the alasm condiion after a el
point change or at the instrument
shart-up el the process variable
reaches the alarm threshald pius or
mlriis bysteresis

if the alarm is programmed as a
poociess alartn, this fumction masks
the darm condition at instrumsent
SEEFE-LIE LIRbl PG CBss Vadiahie
reaches the alarm threshold plus or
s fyesteresis,

0
LF

TBI =10
THI =}
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DIGITAL OUTPUT GROUP (2000)

Modbus
Address DESCRIPTION

LA - -

amg

Dastput 1 status

Range
G = Output not energized
1 = 0utput energized

2000

2 prmm

I

,_
"

Output 2 status
Range
(= Output not enargized
1 = Output energiied
2007 note:
Writing to this parameter is allowed in
operative mode anly if the output is not
driven by an intermal furction ilike alarm).

b
w8

Dutput 3 status

2002 Range and nota: see "5tatus of cutput 2%

2
2

,_
-1
-
B

spgr | Dutput 4 status
Range and note: see “Status of output 27

2
2

,_
Ry
—
=i
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COMMUNICATION GROUP (2100)

R W
A R R
Modbus Default
DESCRIPTION N E | (]
Address G AT E Walue
E B iE C
Serwal Link device address
Bloie:
Whein vodl set a e valuie, i will become
operative after an instriement resets or remaoving
the CPI B vou made a reguest before the reset
the device will reply the new vaiue but it continus (o e TE1=1
2100 Lo dise the ald ore, 14254 LF iLF TEZ = 1
Keep attention to the data set because at the
Irsiriament start-up, if Incompatdie data are
fowd, the serial fine will be set with fixed
pararnebars
Address 2455
Bavd rate 18200
Bvte format g bits without parity
Baud rate for senal bink
Rage:
= &0 Baud
1= 3200 Baud
2= 2400 Baud
7401 3= 4800 Baud O § O TB1 =5
d = Q500 Faud LF {LF TE:=5
L= 19000 Baud
Blende.
See note on "Serial link device address”
pracarmeler,
Byte format for serial link
Range:
F = 8 bits + even parity
1 = & bits « odd parity -
202 & = B bits without parity EIE EE EE’}- = %
Bl e
see note on "Serial link device address”
pararmneter.
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GENERAL SPECIFICATIONS

Case:

Protection:

Terminals:

Dimensions:
Weight:

Power supply:
Power consumption:

Sample time:

Accuracy:

Common mode rejection:

Normal mode rejection:

Polycarbonate dark grey color self-
extinguishing degree: V2 according
to UL 746C

IP20

23 screw terminals (M3 screw for
cables from 0.25 to 2.5 mm? or
from AWG 22 to AWG 14 ) with
connection diagram

DIN 43700 120 x 101 x 22.5mm

- of the RFS = 140g

- of the common 170 unit = 110g
24 VAC/VDC (+10% of nominal)
6 VA max. (4W)

250ms for linear inputs

500ms for TC and RTD inputs

+0.2% fs.v. + 1 digit @ 25°C
ambient temperature

>120 dB @ 50/60 Hz
>60 dB @ 50/60 Hz

Electromagnetic compatibility and safety requirements:

This instrument is marked CE.
Therefore, it conforms to council
directives 89/336/EEC and to
council directives 73/23/EEC and
93/68/EEC (reference harmonized
standard EN 61010-1)

Installation category (over-voltage category):

Pollution degree:
Operating temperature:
Storage temperature:

Humidity:

Operating altitude:
Inputs

A) Thermocouple
Type :
External resistance:

Burnout:

TC sensor current:
Cold junction:
Cold junction accuracy:

Input impedance:

RFS User Manual

CAT Il / 50V

2

from 0 to 50°C (+32 to 122°F).
-20 to +70°C (-4 to 158°F)

from 20% to 85% RH,
non-condensing

up to 2000m

L, J, K, N, R, S, T (°C/°F selectable)
100 ohms max.

Shown as overrange (standard) or
an underrange condition
(selectable by cut and short)

150 nA

auto compensation 0 to 50°C
0.1 °C/°C

> 1M ohm

Temp

twe| sTo o8| Renge |arm
: (B

. | -10007 a00.6] 400

) |IEC 584-1 4001 1000] g0

F 1501 1@3a0] ©

- |-100.07 400.0] 400

K |IEC sg4-1 -100] 1570]

F | 1500 2s00] <

| DIN 43710 | “C 0.00 400.0] 400
5 L Caarr a0l Lo,

™ £ 0] 1650

| = 4 L =404 14001 - .
MN|IBC S84 e T sn] pmmp| 290
A1 01 1780 o,

R |IEC 584-1 ¢ 0800 59
A1 01 1780 o,

S |IEC s84-1 ¢ 0800 59

v (g egas LG | -20000 4000] L.

[ [IFC S8t PP saol 7sp| 409

B) RTD (Resistance Temperature Detector)

Type:
Line resistance:

Engineering units:
RTD sensor current:

Burnout:

Pt100, 3-wire connection

automatic compensation up to 20
ohms/wire with no measurable
error

°C or °F programmable
130 mA

Upscale. NOTE: a special test is
provided to signal OVERRANGE
when input resistance is less than
12 ohms

DiN

P00 43760
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C) LINEAR INPUTS

Readout:

Decimal point:

programmable from -2000 to
+4000

programmable to any position

Burnout: Shown as an underrange condition
for 4-20 mA, 0-60 mV and 12-60
mV input types
— .................. Wm ‘E'hrnpdtm
Sensor | Type impoadance | (ppmi=C of
TTRCTT
| =5
Curent | 4120 <50 aoo
voltage oo myv| >amo | 30

D) LOGIC INPUT

One programmable input from contact (voltage free)

NOTES:

1) Use an external dry contact capable of switching 5

mA, 7.5 VDC.

2) The instrument needs 100ms to recognize a contact

status change.

3) The logic input is isolated from the measuring input.

C) CURRENT TRANSFORMER INPUT

Input current:
Readout:

Resolution:

Active period:

Minimum active period:

SETPOINTS

50mA rms 50/60 Hz

selectable between 10A or 100A
0.1 A for 20A range

1A for all the other ranges

for relay output:
NO or NC programmable

for SSR drive output:
logic level 1 or 0 programmable.

50 ms

Main SP and auxiliary SP (SP2)

Setpoint transfer:

Slope:
Setpoint limit:

50

The transfer from one setpoint to
another (or between two different
setpoint values) can be by a step
transfer or by a ramp with two
different programmable rates-of-
change (ramp up and ramp down)

1-100 eng. units/min. or step

programmable

CONTROL ACTION

Control action:

Type:

Proportional Band (Pb):
Range:

Hysteresis:

Integral time (Ti):
Derivative time (Td):

Integral preload:

SMART:
Auto/Manual mode:

Manual/Auto transfer:

OUTPUTS
Control output update:

Action:

Output status indication:

Output level limit:

Cycle time:

Relative cooling gain:
Overlap/deadband:

PID + SMART

One (heating or cooling) or two
(heating and cooling) control
outputs

1.0% to 100.0% of the input span
for one control output

1.5% to 100.0% of the input span
for two control outputs. When
Pb=0, the control action is
ON/OFF.

(for ON/OFF control)
0.1% to 10.0% of input span

1sec. to 20 minutes (or none)
Osec. to 10 minutes (or none)
0 to 100% for one control output

-100% (cooling) to +100 % (heating)
for two control outputs

enabling/disabling
selectable

bumpless

250 ms for linear inputs
500 ms for TC or RTD inputs
reverse/direct (programmable)

four indicators (OUT 1, 2, 3 and 4)
are lit when the respective outputs
are in the ON condition.

For one control output:
from 0 to 100%

For two control outputs:
from -100% to +100%

For Out 1:
programmable from 1 to 200s

For Out 2:
programmable from 1 to 200s

programmable from 0.20 to 1.00

programmable from - 20% to +50%
of the proportional band
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OUTPUT 1

Function:
Type: a)
b)
OUTPUT 2
Function:
Type:
a)
b)
OUTPUT 3
Function:
Type:

Contact rated:

OUTPUT 4
Output type:

Rating:

ALARMS
Action:

Alarm functions:

Alarm reset:

Standby (mask) alarm:

PROCESS ALARM:
Operating mode:
Threshold:

Hysteresis:

RFS User Manual

programmable as heating or
cooling output

Relay output with SPST contact
contact rating 3A/250VAC on
resistive load.

Logic voltage for SSR drive
Logic status 1:

24V +20% @ TmA

14V +20% @ 20mA
Logic status 0:

<0.5V

programmable as:
- Control output (cooling)
- Alarm 1 output

Relay output with SPST contact
contact rating 3A/250VAC on
resistive load

Logic voltage for SSR drive
Logic status 1:

24V +20% @ TmA

14V +20% @ 20mA
Logic status 0:

<05V

Alarm 2 output
relay with SPDT contact
3A at 250VAC on resistive load

Open collector, optically isolated
with respect to the other circuits

10 mA max. at 48V

Direct or reverse acting

each alarm can be configured as
process alarm, band alarm or
deviation alarm

automatic or manual reset
programmable on each alarm

each alarm can be configured with

or without standby (mask) function.
This function avoids false indication
at startup or after a setpoint change

High or low programmable

programmable in engineering units
within the input span

programmable from 0.1% to 10.0%
of the input span

BAND ALARM

Operating mode:
Threshold:

Hysteresis:

Inside or outside programmable
programmable from 0 to 500 units

programmable from 0.1% to 10.0%
of the input span

DEVIATION ALARM:

Operating mode:
Threshold:

Hysteresis:

High or low programmable
programmable from - 500 to +500 units

programmable from 0.1% to 10.0%
of the input span

COMMUNICATION INTERFACE

Type: RS-485, opto-isolated
Protocol: Modbus RTU, device acts as slave
Baud rate: 600, 1200, 2400, 4800, 9600 or

Data format:

Slave number:

19200 baud

8 bit no parity; 8 bit even parity;
or 8 bit odd parity
up to 120 RFS units can be

connected to the same RS-485
network without using repeaters

MAINTENANCE

1) REMOVE POWER FROM THE POWER SUPPLY
TERMINALS AND FROM RELAY OUTPUT TERMINALS

2) Using a vacuum cleaner or compressed air (max. 3
kg/cm2) to remove all dust and dirt which may be
present on the louvers and on the internal circuits.
Be careful not to damage the electronic components.

3) To clean external plastic or rubber parts use only a
cloth moistened with:
Ethyl Alcohol (pure or denatured) [C2H50H]
Isopropyl Alcohol (pure or denatured) [(CH3)2CHOH]
Water (H20)

4) Tighten any loose terminals.

5) Before repowering the instrument make certain that it
is perfectly dry.

6) Turn the instrument ON.
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INTERNATIONAL SALES AND SERVICE

AUSTRALIA Sydney
Eurotherm Pty. Ltd.
Telephone (+61 2) 9838 0099
Fax (+61 2) 98389288

AUSTRIA Vienna
Eurotherm GmbH
Telephone (+43 1) 7987601
Fax (+43 1) 7987605

BELGIUM Moha &
LUXEMBURG Huy
Eurotherm S.A/N.V.
Telephone (+32) 85 274080
Fax (+32) 85 274081

DENMARK Copenhagen
Eurotherm Danmark A/S
Telephone (+45 70) 234670
Fax (+45 70) 234660

FINLAND ABO

Eurotherm Finland
Telephone (+358) 22506030
Fax (+358) 22503201

FRANCE Lyon

Eurotherm Automation SA
Telephone (+33 478) 664500
Fax (+33 478) 352490

GERMANY Limburg

Eurotherm Deutschland GmbH
Telephone (+49 6431) 2980
Fax (+49 6431) 298119

Also regional offices

HONG KONG Aberdeen
Eurotherm Limited
Telephone (+852) 28733826
Fax (+852) 28700148

INDIA Chennai

Eurotherm India Limited
Telephone (+9144) 4961129
Fax (+9144) 4961831

IRELAND Dublin

Eurotherm Ireland Limited
Telephone (+353 01) 4691800
Fax (+353 01) 4691300

ITALY Como

Eurotherm S.r.l

Telephone (+39 031) 975111
Fax (+39 031) 977512

KOREA Seoul

Eurotherm Korea Limited
Telephone (+82 31) 2868507
Fax (+82 31) 2878508

NETHERLANDS Alphen a/d Ryn
Eurotherm B.V.

Telephone (+31 172) 411752
Fax (+31 172) 417260

NORWAY Oslo

Eurotherm A/S

Telephone (+47 67) 592170
Fax (+47 67) 118301

SPAIN Madrid

Eurotherm Espa—a SA
Telephone (+34 91) 6616001
Fax (+34 91) 6619093

SWEDEN Malmo
Eurotherm AB

Telephone (+46 40) 384500
Fax (+46 40) 384545

SWITZERLAND Freienbach
Eurotherm Produkte (Schweiz) AG
Telephone (+41 55) 4154400

Fax (+41 55) 4154415

UNITED KINGDOM Worthing
Eurotherm Limited

CONTROLS & DATA MANAGEMENT
Telephone (+44 1903) 695888

Fax (+44 1903) 695666

PROCESS AUTOMATION

Telephone (+44 1903) 205277

Fax (+44 1903) 236465

U.S.A. Leesburg

Eurotherm Inc.

Telephone (+1 703) 443 0000
Fax (+1 703) 669 1300

Web www.eurotherm.com

For more information contact your local representative:

—

©2004 Eurotherm Controls Incorporated. All rights reserved. Every
effort has been taken to ensure the accuracy of this specification.
However, in order to maintain our technological lead we are continu-
ously improving our products which could, without notice, result
in amendments or omissions to these specifications. We cannot
accept responsibility for damage, injury, or loss expenses resulting
from this document.
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