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1 Introduction

This manual contains information for the installation and operation of the RM4-TCR Din rail
monitor/controller. The RM4 is a general purpose instrument which may be configured to accept a
temperature sensorinput from either a 100Q RTD (Pt100), 1000Q RTD (Pt1000), thermocouple type B,E, J,
K, N, R, S or T or direct mV input in £20, 50, 75 and 200mV ranges. A five point linearisation facility is
provided for direct mV inputs. The mV input and linearisation allow the use of non standard thermocouple

types.

Thermocouple temperature values are calculated using the mV signal from the thermocouple probe
and the temperature from an internal temperature sensor known as a “cold junction” sensor. When a
thermocouple is used the user can toggle between the temperature reading and the “cold junction”
temperature reading via the B8 and K4 buttons, the message ea? d precedes the cold junction temperature.

Two separate sets of calibration scaling values can be stored with the display choice being made via
the remote input. Two standard inbuilt relays are provided each of these can be programmed for on/off or PI
control (pulse width or frequency).

Various combinations of one or two optional extra relays, analog (4-20mA, 0-1V or 0-10V)
retransmission/PI control or serial (RS232, RS485 or RS422) communications and anisolated 12 or 24VDC
isolated transmitter supply may also be optionally provided. Alarms and retransmission may be set to
operate from the live input value, the display value or to follow either the peak hold, display hold, peak
memory or valley memory remote input operations.

Unless otherwise specified at the time of order, your RM4 has been factory set to a standard
configuration. Like all other RM4 series instruments the configuration and calibration is easily changed by
the user. Initial changes may require dismantling the instrument to alter PCB links, other changes are made
by push button functions.

Full electrical isolation between power supply, input voltage or current and retransmission output is
provided by the RM4, thereby eliminating grounding and common voltage problems. This isolation feature
makes the RM4 ideal for interfacing to computers, PLCs and other data acquisition devices.

The RM4 series of DIN Rail Process Modules are designed for high reliability in industrial applications.
The 5 digit LED display provides good visibility, even in areas with high ambient light levels. A feature of the
RM4-TCR is the programmable display brightness function, this allows the unit to be operated with low
display brightness to reduce the instrument power consumption and to improve readability in darker areas.
To reduce power consumption in normal use the display can be programmed to automatically dim or blank
after a set time.

Inputs & outputs

Input

100 Ohm RTD (Pt100),

1000 Ohm RTD (Pt1000),
Extra relay Thermocouple type

Two extra relays 4+—B,E,JK,N R SorT,

12 or 24V isolated 12348567809 or direct mV input

tran smitter supply 20mV, 50mV or 75mV ranges,
software selectable.
| 2 3 4

Switched 24V output
™~ 5 digit LED display

Optional outputs:

Analog retransmission
(single or dual)
Serial communications

[~ Alarm relay annunciator LED's

[ Pushbutton keypad

Two setpoint

<4—1 relays (standard). < Power supply

A AVAO ROV EQVERVIY
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2 Mechanical installation

The RM4 is designed for DIN rail, horizontal mounting. The instrument snaps on 35mm DIN standard
rails (EN50022). Cutthe DIN rail to length and install where required. To install the RM4, simply clip onto the
rail as shown below. To remove the RM4 lever the lower arm downwards using a broad bladed screwdriver to

pull the clip away from the DIN rail.

|4— 44mm —>|

R 220

1234567883

AlVY
PlF

ABCDEFG

ol Rt W Vs Vi P

Rail

91mm

141mm

Page 4 of 31

[
i

RM4TCRMAN-1.5-0



3 Electrical installation

The RM4 Meter is designed for continuous operation and no power switch is fitted to the unit. It is
recommended that an external switch and fuse be provided to allow the unit to be removed for servicing.

The terminal blocks allow for wires of up to 2.5mm? to be fitted for power supply and relays 1 and 2 or
1.5mm? for input signal connections and optional outputs. Connect the wires to the appropriate terminals as
indicated below. Refer to other details provided in this manual to confirm proper selection of voltage, polarity
and input type before applying power to the instrument. When power is applied the instrument will cycle
through a display sequence, indicating the software version and other status information, this indicates that
the instrument is functioning. Acknowledgement of correct operation may be obtained by applying an

appropriate input to the instrument and observing the resultant reading.

3.1 Signal input connections

Examples continued overleaf.

Not used
Remote mput_ Input,
Optional see
OUtpUtS below
see table.
Input
connections
7
2oooooo0C|l °
1234567829 3WII’eRTD
8
I 2 3 a4 7 Cywire link
9
AMALG AMATED INSTRUMENT CO
8C
Thermo-
ABCDETFG®G couple or
mV
OO 9 _
Relay 1 Active (DC-)
Neutral (DC+)
Relay 2 Earth

Page 5 of 31

A RELAY1 com |1
B RELAY1 NO |2
C RELAY2 com |3
D RELAY?2 NO | a
E MAINS EARTH 5 REMOTE INPUT
F 240VAC NEUTRAL 6
G 240VAC ACTIVE 7 3w
8 INPUT
9 GND
RM4-TCR-240-5E SERIAL No.

Instrument data label (example)
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3.2 Temperature sensor connections

Thermocouple

3 Wire RTD or mV
2 Wire RTD + -
Screen, see s Screen, see
creen, see
note below ’ note below
e _note below

Wire link

The use of screened cable is recommended. The screen should only be earthed at one point.
Connect screen to the RM4 if the sensor and/or screen are not earthed at any other point.

3.3 Remote input connections

The selected remote input function can be operated via an external contact closure via a switch, relay
or open collector transistor switch.

A momentary action is required for functions such as H» and L a, a latching switch or normally closed
momentary switch may be required for functions such as peak hold (P.HL d).

latching switch to
Remote —MEM__ suit function selected.

3.4 Removing the circuit boards

No hardware configuration is necessary on the RM4-TCR however if board removal is required for
adjustment to any option boards fitted follow the instructions below.

Remove the connectors,
the four front bezel screws
and the earth screw

at the side of the case.
Hold the front bezel and
slide out the circuit boards.
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4 Explanation of functions

The RM4 setup and calibration functions are configured through a push button sequence. Two levels

of access are provided for setting up and calibrating:-

FUnC mode (simple push button sequence) allows access to alarm relay, preset value & display

brightness functions.

CRL mode (power up sequence plus push button sequence) allows access to all functions including

calibration parameters.

Push buttons located at the front of the instrument are used to alter settings. Once £RL or FURL
mode has been entered you can step through the functions, by pressing and releasing the [@ push button,
until the required function is reached. Changes to functions are made by pressing the Z§ or K push button (in
some cases both simultaneously) when the required function is reached.

Entering £RL Mode

213 1. Remove power from
W the instrument. Hold in the [@
L button and reapply power.
y The display will indicate
: SN CRL as partofthe
. "wake up messages" when
j the CRL message is seen
' you can release the
button.

[af~]

E'rj'i 2. When the "wake up"

. messages have finished
b and the display has settled

N down to its normal reading

P \ press, then release the
% ': button.

3. Within 2 seconds of
releasing the [@ button
press, then release
the I¥ and B4 buttons
together. The display will
now indicate FURr followed
by the first function.

Note: If step 1 above has been completed then the
instrument will remain in this ERL mode state until
power is removed. i.e. there is no need to repeat step 1

when accessing function unless power has been remaoved.
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Entering FLT Mode

No special power up procedure
is required to enter FUNLT mode.

1. When the "wake up"
messages have finished
and the display has settled
-~ down to its normal reading
17 press, then release the
| @ button.

2. Within 2 seconds of
releasing the [@ button
press, then release
the P8 and §4 buttons
together. The display will
now indicate FUNL followed
by the first function.
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Function

Description

C.5EE

Analog control setpoint - seen only when the analog retransmission option is fitted and
FTEL ckr! is set to an. Refer to the separate “RM4 DIN Rail Meter Optional Output
Addendum” booklet supplied when this option is fitted.

RAxSP

Alarm relay setpoint - displays and sets the alarm relay PI control setpoint. This function
is only seen when the alarm operating mode is set to pulse width or frequency PI control
operation. Refer to the “Setting up the relay PI controller” chapter if this mode is used.

AxLo

Alarm relay low setpoint - see “Alarm relays” chapter.
Displays and sets each alarm low setpoint value.

RxH»

Alarm relay high setpoint - see “Alarm relays” chapter.
Displays and sets each alarm high setpoint value.

AxHY

Alarm relay hysteresis [deadband]) - see “Alarm relays” chapter.

Displays and sets the alarm hysteresis limit. This value is common for both high and low
setpoint values.

RAxkk

Alarm relay trip time - see “Alarm relays” chapter.

Displays and sets the alarm trip time in seconds/tenths of seconds in the range 8.8 to
2917.9 seconds. This value is common for both alarm high and low setpoint values.

Rxrk

Alarm relay reset time - see “Alarm relays” chapter.

Displays and sets the alarm reset time in seconds/tenths of seconds in the range 8.8 to
2919.9 seconds. This value is common for both alarm high and low setpoint values.

RXm.o Or
RXn.c

Alarm relay normally open or normally closed - see “Alarm relays” chapter.

Displays and sets the alarm relay action to normally open (de-energised) or normally
closed (energised), when no alarm condition is present.

Ax.5P,
Ax.k {
Ax.k2 etc.

Alarm relay operation independent setpoint or trailing - see “Alarm relays” chapter.

br 9k

Display brightness - displays and sets the digital display brightness. The display
brightness is selectable from ¢ to {5 where { = lowest intensity and {5 = highest
intensity. This function is useful for reducing glare in darkened areas.

Remote display brightness - displays and sets the level for remote input brightness
switching, see "Remote input functions"chapter. See also d.8F F SELS function below.

Analog recorder/retransmission output low value - seen only when the analog
retransmission option is fitted. Refer to the separate “RM4 DIN Rail Meter Optional
Output Addendum” booklet supplied when this option is fitted.

Displays and sets the analog retransmission output low value (4mA or 0V) in displayed
engineering units. e.g. for a 4-20mA retransmission if it is required to retransmit 4mA
when the display indicates 8 then select 8 at this function via the &8 or & button.

~ECT

Analog recorder/retransmission output high value - seen only when the analog
retransmission option is fitted. Refer to the separate “RM4 DIN Rail Meter Optional
Output Addendum” booklet supplied when this option is fitted.

Displays and sets the analog retransmission output high value (20mA, 1V or 10V) in
displayed engineering units. e.g. if it is required to retransmit 20mA when the display
indicates S88 then select S88 at this function via the &Y or K button.

Second analog recorder/retransmission output low value - seen only when the dual
analog retransmission option is fitted. See T EL - function for description of operation.
See also FEL 2 function (analog output 2 mode).

rECT LR E

Second analog recorder/retransmission output high value - seen only when the dual
analog retransmission option is fitted. See €L ~ function for description of operation.
See also T EL 2 function (analog output 2 mode).

L AL mode functions

Entry via ZRL mode (see first page of this chapter) or the RC L5 function must be setto RL L in order to
view and adjust the functions which follow.
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d.aoFF
SELCS

Auto display dimming timer - this function allows a time to be set after which the display
brightness (set by the b+~ 3k function) will automatically be set to the level set at the
dub L function. The auto dimming feature can be used to reduce power consumption.
The function can be set to any value between & and 9% seconds. A setting of &
disablesthe auto dimming. The display brightness can be restored by pressing any of the
instruments front push buttons. The display brightness will also be restored whilst one or
more alarm relays is activated.

RAx OPET

Relay operating mode - allows selection of standard alarm on/off setpoint operation
(Ax.AL) using the alarm functions described in this chapter or Pl control operation
(RxE&P or AxF r). Refer to the "Setting up the relay PI controller" chapter for details of the
P1 control operations and functions.

ckr!
SPAN

Relay Pl control span - Pl control span value. Refer to the "Setting up the relay Pl
controller" chapter for details of the PI control operations and functions.

Ax. P9

Relay PI control proportional gain - Refer to the "Setting up the relay Pl controller”
chapter for details of the PI control operations and functions.

Relay PI control integral gain - Refer to the "Setting up the relay PI controller” chapter for
details of the PI control operations and functions.

Relay PI control integral low limit - Refer to the "Setting up the relay Pl controller” chapter
for details of the PI control operations and functions.

RAx H

Relay Pl control integral high limit - Refer to the "Setting up the relay PI controller"
chapter for details of the PI control operations and functions.

Ax.bS

Relay PI control bias - Refer to the "Setting up the relay PI controller" chapter for details
of the PI control operations and functions.

Rx.de

Relay PI control cycle period - Refer to the "Setting up the relay PI controller" chapter for
details of the PI control operations and functions.

Rx.dr

Relay PI control pulse on duration (frequency Pl only) - Refer to the "Setting up the relay
PI controller" chapter for details of the PI control operations and functions.

drnd

Display rounding - displays and setsthe display rounding value. This value may be setto
& - SOOU displayed units. Display rounding is useful for reducing the instrument
resolution without loss of accuracy in applications where it is undesirable to display to a
fine tolerance. (example: if set to {Z the instrument will display in multiples of 10).

Decimal point selection - displays and sets the decimal point. By pressing the &8 or {4
keypads the decimal point position may be set. The display will indicate as follows: & (no
decimal point), 8. { (1 decimal point place), 8.8¢2 (2 decimal point places), 8.883 (3
decimal point places) or B2 854 (4 decimal point places). RTD and thermocouple inputs
are limited to 2 decimal point places. mV input allow up to 4 decimal places.

Digital filter - displays and sets the digital filter value. Digital filtering is used for reducing
susceptibility to short term interference. The digital filter range is selectable from & to 8,
where 8§ = none and 8 = mostfiltering. Atypical value for the digital filter would be 3. The
digital filter uses a weighted averaging method of filtering which will increase the display
update time at higher settings.

FELC ckrm!

Analog control on or off - seen only when the analog retransmission option is fitted. Refer
tothe separate “RM4 DIN Rail Meter Optional Output Addendum” booklet supplied when
this option is fitted.

£.sPn

Control span - seen onlywhen the analog retransmission optionis fitted and "L ek
is set to an. Refer to the separate “RM4 DIN Rail Meter Optional Output Addendum”
booklet supplied when this option is fitted.

Control proportional gain - seen only when the analog retransmission option is fitted and
FEL ckr! is set to an. Refer to the separate “RM4 DIN Rail Meter Optional Output
Addendum” booklet supplied when this option is fitted.

Control proportional offset - seen only when the analog retransmission option is fitted
andEL ckr? is setto an. Refer to the separate “RM4 DIN Rail Meter Optional Output
Addendum” booklet supplied when this option is fitted.

Control integral gain - seen only when the analog retransmission option is fited and € £
ckr! is set to an. Refer to the separate “RM4 DIN Rail Meter Optional Output
Addendum” booklet supplied when this option is fitted.
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™
r
x

Control integral limit high - seen only when the analog retransmission option is fitted and
FEL ckr! is set to oan. Refer to the separate “RM4 DIN Rail Meter Optional Output
Addendum” booklet supplied when this option is fitted.

™
r
P

Control integral limit low - seen only when the analog retransmission option is fitted and
FTEL ckr! is set to an. Refer to the separate “RM4 DIN Rail Meter Optional Output
Addendum” booklet supplied when this option is fitted.

FEC SPRC

Control setpoint access on or off - seen only when the analog retransmission option is
fitedand FEL ek ! is set to an. Refer to the separate “RM4 DIN Rail Meter Optional
Output Addendum” booklet supplied when this option is fitted.

' NPE
EYPE

Input type - the input type is selected at this function. The input types available are:
{00 - 100Q RTD (Pt100) temperature sensor
{000 - 1000Q RTD (Pt1000) temperature sensor

t {b - type B thermocouple

k2 E - type E thermocouple

&3 J - type J thermocouple

£ - type Kthermocouple (no letter is shown since “K” cannot be produced ondisplay)

&S n - type N thermocouple

B r - type R thermocouple

& 75 - type S thermocouple

E8B t - type T thermocouple

E28- £20mV input

ESD- +50mV input

E5- £75mV input

E208 - +£200mV input

dE9 EYPE

Degree measurement type - select @ for Celsius measurement or @F for Fahrenheit

d SP

wro t

Display units - allows selection of display units to appear alongside the temperature.
Note that if a display unit is selected only 3 digits remain for the temperature value. A
-ar - error message will be seen if the value to be displayed is too high to fit onto the
display, for example the display may be limited to a display such as 9%.9°L. Selections
are:

NONE - no temperature units e.g. a display such as 23.4
©C - reading shows °C e.g. a display such as 23.4°C
OF - reading shows ®F e.g. a display such as 23.4°F

@ - reading shows © e.g. a display such as 23.4°

L - reading show £ e.g. a display such as 23.4C

F - reading show F e.g. a display such as 23.“4F

CRLJES

Temperature calibration for RTD or thermocouple input - see “Calibration” chapter.

L n PES

Linearisation points - displays and sets the number of linearisation points for mV input
ranges only. The number of points can be set from 2 (linear display) to 5 (linearised
display). Use 3 or more points only if the input needs to be linearised before being
displayed. The required number of live input scaling functions will be seen to allow
calibration at 2 or more pointse.g. LRL { TRL 2 and ZRL JFifthree points are chosen.

CAL ¢,

CRAL2etc.

Calibration scaling points, direct mV input only - see “Calibration” chapter.

H S R

Uncalibration - see “Calibration” chapter. Used to set the instrument back to the factory
calibration values.
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P.but

3 button function - the function of the [@ button is programmable in the same manner as
the remote input. The [@ button selection will override the selection made under the
.} NP function if both have the same functions selected. Upon reaching the P.buk
function the choices shown below are available, see "Remote input functions" chapter
for a full description of each choice. Note: When using La . H» or H» Lo the high/low
values held in memory can be reset (i.e. the memory is cleared) by holding the [@ button
pressed for 2 seconds. The RM4 does not start to store the peak and valley readings until
the instrument has been powered up for 5 seconds, this is to ensure that no erroneous
peak or valley readings are stored during power up. Once the [@ button has been
pressed to bring up a peak or valley display the display will revert to the normal live
display after approx. 20 seconds, alternatively the display will revert to the normal live
display if the & button is pressed.

Choices available for the [@ button function are:

NONE - no function

H, - peak memory (message H» flashes before peak reading)
Lo - valley memory (message L a flashes before valley reading)

H,» Lo -toggles between peak and valley memory (message H» or La flashes before
the peak or valley reading)

rane Remote input - displays and sets the special function input selection, see “Remote input
functions” chapter.

ACC Alarm relay access mode - see “Alarm relays” chapter.

SPRC Setpoint access - sets the FUMNEL mode access to the alarm relays set points. The
following choices are available; R { - Allows setpoint access to alarm 1 only. R {-2 -
Allows accessto alarms 1 and 2 only. R {-3 - Allows access to alarms 1, 2 and 3 only
etc. up to the maximum number of relays fitted. To allow this function to operate the
remote input .} 1P function must be setto SPRL.

Al to AM Alarm mode - see “Alarm relays” chapter.

rec

Analog retransmission mode - the following choices are available for analog or serial
retransmission operation mode:

d? SP - display mode. The retransmission output will follow whatever value is on the 7
segment display. For example if the remote inputis setto P.HL d then the 7 segment and
retransmission output will indicate the peak held value when the remote input is short
circuited and will indicate the live input if the remote input opens.

P.HL d - peak hold mode. The 7 segment display and retransmission value will indicate
the peak value only whilst the peak value function is operated via a contact closure on the
remote inputi.e. the 7 segment display and retransmission can rise but not fall whilst the
remote input switch is closed. When the remote input switch is opened the
retransmission value will remain fixed i.e. it will not rise or fall, although the 7 segment
display value will be free to alter. This peak retransmission output can be cleared by
closing the remote input switch for another operation or by removing power from the
instrument. Note: In this mode the retransmission will show a zero reading until the
remote input is operated for the first time after switch on.

d.Hi d- display hold mode. The 7 segment display and retransmission value will be
held whilst the remote input display hold switch is closed. When the switch is opened the
retransmission value will remain fixed at the held value although the 7 segment display
value will be free to alter. The held retransmission output can be cleared by closing the
remote input switch for another operation or by removing power from the instrument.

H, - peak (max.) memory mode. With the peak remote input switch open the
retransmission will indicate the peak value in memory i.e. the retransmission output can
rise but not fall. The retransmission output can be reset by clearing the memory. The
memory may be cleared either by closing the remote input switch for approximately 2
seconds or by removing power to the instrument.

Lo - valley (min.) memory mode. With the valley remote input switch open the
retransmission will indicate the valley (min.) value in memory i.e. the retransmission
output can fall but not rise. The retransmission output can be reset by clearing the
memory. The memory may be cleared either by closing the remote input switch for
approximately 2 seconds or by removing power to the instrument.

L» wE - live input mode. The retransmission will follow the electrical input and will not
necessarily follow the 7 segment display. For example if the remote input is set for peak
hold operation then whenthe remote inputis closed the 7 segment display will only show
the peak value but the retransmission will be free to change to follow the electrical input.
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rece Analog retransmission mode for analog output 2, only seen if the second analog output
option is fitted. This function allows the same options as the F&L function described
above.

bRud Set baud rate - seen only with serial output option - Refer to the separate “RM4 DIN Rail

Meter Optional Output Addendum” booklet supplied when this option is fitted.
Select from 3880.688. (200, 24880, 4B00 . 8680 . (9.20r 38.4.

PriY Set parity - seen only with serial output option - Refer to the separate “RM4 DIN Rail

Meter Optional Output Addendum” booklet supplied when this option is fitted.
Select parity check to either RGNRE, EUEN or odd.

O.Put Set RS232/485 interface mode - Refer to the separate “RM4 DIN Rail Meter Optional

Output Addendum” booklet supplied when this option is fitted.

Selectdr 5P, Lank . POLL  AbuSoOrR.buS
Allows user to select the RS232/485 interface operation as follows:-

d» 5P  Sends image data from the display without conversion to ASCII.
Conk Sends ASCII form of display data every time display is updated.

R Controlled by computer or PLC as host.
Host sends command and instrument responds as requested.

n.buwS  Modbus RTU communications.

R.buS This is a special mode for use with Windows Download software. Refer to
"Users"Guide when this software is used.

Rddr Set unit address for polled (POL L) mode (0to 31)) - Refer to the separate “RM4 DIN Rail

Meter Optional Output Addendum” booklet supplied when this option is fitted.

Allows several units to operate on the same RS485 interface reporting on different areas
etc. The host computer or PLC may poll each unit in turn supplying the appropriate
address.

The unit address ranges from 0to 31 (DEC) but is offset by 32 (DEC) to avoid clashing

with ASCII special function characters (such as <STX> and <CR>). Therefore 32 (DEC)
or 20 (HEX) is address 0, 42 (DEC) or 2A (HEX) addresses unit 10.

Returning to the normal measure mode

4.1

When the calibration procedure has been completed it is advisable to return the instrument to the
normal mode (where calibration functions cannot be tampered with). To return to the normal mode,
turn off power to the instrument, wait a few seconds and then restore power.

Error Messages

n

- - --"-This display indicates that the input signal is higher than expected for the selected input
range or that the input is open circuit e.g. broken sensor wire.

"-ar -" - This display indicates an overrange reading. This means that the instrument is not being
ableto display the number becauseitistoolarge e.g. above ¥23299 on a 5 digit display. Check thatthe
calibration scaling figures are correct.

CRL SPRN Er - - this display indicates a calibration span error caused by the input signal being too
low the case of thermocouple inputs or too close to another calibration point input in the case of mv
inputs. Check that the input is correct and that the correct sensor type has been chosen at the } PE
EYPE function. If correct perform a 4 AL function operation to reset the calibration memory then try
calibration scaling again.

CRL OFSE Err - this display indicates a calibration offset error caused by the input being too far
away from the theoretical value for the input. For example the RM4 instrument expects the resistance
ofal100Q RTD input to be 138.5Q at 100 degrees. If during calibration the user places an input which is
more than 20% away from 138.5Q and tries to scale the meter to read 100 degrees the offset error
message will be seen and the instrument will not accept the scaling.

Ca! dor} NPE - these are not error messages but indicate that the 8 or K4 button has been used to
view the thermocouple cold junction temperature or the mV input level. To revert to temperature
measurement use the B8 or K button to toggle to the temperature display which is preceded by a ©L
message.
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Function table for fully optioned instrument

. . Meaning of . Default | Record Your
Initial display ; Next display : .
display Setting Settings
L.SEE Analog PI control setpoint Value in memory 4]
Ax.SP Relay PI control setpoint Value in memory o See following table
AxL o Alarm x low setpoint value Setpoint value or BFF OFF See following table
AxH» Alarm x high setpoint value Setpoint value or OFF {000 See following table
; Hysteresis value o ;
AxHY Alarm x hysteresis in measured units HH See following table
AxtE Alarm x trip time (seconds) 8.0t09%9.9 8.0 See following table
Axrk Alarm x reset time (seconds) 8.0to 9949.9 8.0 See following table
AXnm.o or AXn.c Alarm x action N/O or N/C RAxn.o0r AXn.c AXxn.o See following table
AX.SPor Ax.k ¢ Ala_r_m X independent or Ax.SPor Ax.k { Ax.SP
trailing setpoint 1,2 etc.
. . ) {to {5 ({5 = highest .
brSt Digital display brightness brightness) i5
I5] [] [ — H
duLt Remote brightness control Gto #5 (5= highest !
brightness)
. - Display auto dimming . .
d.0FF SELCS timer (seconds) O to 9999 [
rEC. Analog output low limit Value in memory ¥}
rEC” Analog output high limit Value in memory {800
rEC. che Second analog output low limit Value in memory o
rEC” che Second analog output high limit Value in memory {00
Functions below are accessible via £ZRL mode only
Ax OPEr Alarm x operation mode Ax.AL, AX.EP or Ax.Fr AX.AL See following table
ckr! SPRO Span for relay Pl control Value in memory {00 See following table
Proportional gain for o e AR .
Ax.PS relay Pl control {8.999¢t0 32.76 7 .000 See following table
P
|
Ax.: 9 Integral gain for relay Pl control -{8.99°%9¢t0 32.761 0.000 See following table
C
o]
A Low integral limit for
t .
: Ax. L relay Pl control 0.0to (00.0 {00.0 See following table
0 Ax.! H High integral limit for 0.0to 100.0 800 | See following table
I relay Pl control
Ax.bS Bias for relay PI control 8.0to (88.0 58.80 See following table
AX.de Duty cycle for relay Pl control Oto 2580 o See following table
Duration for relay PI control A " . .
Ax.dr (frequency mode only) 0.0t 258 .0 See following table
drnd Display rounding Value in memory {
selects resolution
. . . Decimal Pt position
P ]
dfPE Display decimal point (6.0.0. {0r0.02) o
FLEr Digital filter range 0 to 8 O to 8 (8 = most filtering) 2
FEC ckr? Analog PI control on or off on Or OFF OFF
C.SPn Analog PI control span Value in memory {800
P
£.Pg Anlar) Pl G - 1.9991032.761 .oog
| proportional gain
Analog PI control
g . proportional offset e —
- £ S Analog PI control integral gain - {3.999t032.767 8.088
t Analog PI control
; DI LH integral limit high Oto {00 {800.0
0 P Analog PI control Y
[ SR integral limit low i e
- Analog PI control
TEC SPRLC . onOr OFF OFF
setpoint access on or off
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{00, 000 & (b . E2E E3J.
} NPE EYPE Temperature sensor/inputtype | &Y .£ESn 6~ £S5, EBE, {00
E2D ESD ES or E2CEC
dES EYPE Degrees C or F measurement °LC or °F or
d! SP umi k Units to appear on display NONRE . °C .°F . ° CorF noneE
CRL dJES Temperature alibration See calibration chapter n/a
Ly n PES Lineariser points for mV input 2.3.40r 5 2
CRL { LRAL2etc. mV input calibration points See calibration chapter n/a
UCRL Uncalibrate CRLCL- n/a
P.but 3 Button function NORE. H .LoorH Lo none
NONE P.HLd . dHLD . H Lo,
ranpe Remote Inpu tl Hy» Lo.SP.Rc . Na.Rc.CRAL.S. none
or dut L
RCC Setpoint access mode OFF, ERSY NONE or ALL OFF
SPRC Setpoint access R{RA -2 etc. A
Ax Alarm mode relays Lr o, P'”:;’&f':;‘dﬂ' Lo Ly uE See following table

Note: Functions in the shaded areas on this table will be displayed only when those particular options are
fitted. Referto the separate “RM4 DIN Rail Meter Optional Output Addendum” booklet supplied when optional
outputs are fitted.

Settings for relays - record settings here

Al A2 A3 A4
RAxSP n/a n/a

Axt o

RAxH,

AxHY

Axkk

Axrk

AXn.0 or AXn.c
AX.SP orRAXx.t { n/a

Rx OPET n/a n/a
ckr?! SPAN n/a n/a
T Ax.P9 n/a n/a
Ax.: 9 n/a n/a
g Ax.} L n/a n/a
n Ax.} H n/a n/a
: Ax.bS n/a n/a
0 Ax.de n/a n/a
! Ax.dr n/a n/a

Ax
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6 Alarm relays

The RM4 is provided with 2 alarm relays as standard. Relays 1 and 2 can be set up for on/off or PI
control the mode is selected at the Ax. DPET function. See “Setting up the relay PI controller” if Pl control is
used. One or two extra optional independent alarm relays may also be provided, these relays are
designated R , R2 etc. Each relay has the following parameters which may be set by the user:

1. Low trip point, adjustable in measurement units
High trip point, adjustable in measurement units
Alarm hysteresis, adjustable in measurement units
Alarm trip time, adjustable in one second steps
Alarm reset time, adjustable in one second steps
N/O or N/C relay operation
Independent or trailing alarms (available on relays 2 and upwards)

8. Alarm to follow a special mode

No ok

Note that the alarm settings are not changed when calibration scaling channels are changed. The alarms
operate in the following way:

If the measured value is above the High Trip Point, or below the Low Trip Point, the alarm trip timer
starts. This timer is reset if the measured value drops below the High Trip Point or above the Low Trip point.
When the alarm trip timer’s time exceeds the Trip delay time, the alarm is operated.

Whenthe alarm has tripped, the measured value is compared to the High Set Point less the Hysteresis
value and the Low Set Point plus the Hysteresis value. Ifitis less than the High Set Point less the Hysteresis
value and greater than the Low Set Point plus the Hysteresis value, the alarm is reset.

AxLa (alarm low setpoint)

Displays and sets the low setpoint value for the designated alarm relay. The low alarm setpoint may be
disabled by pressing the &8 and K keypads simultaneously. When the alarm is disabled the display will
indicate OF F . Use & or M to adjust the setpoint value if required. The alarm will activate when the displayed
value is lower than the AxL o setpointvalue. Each relay may be configured with both a low and high setpoint if
required, if so the relay will be activated when the display reading moves outside the band set between low
and high setpoints.

AxH» (alarm high setpoint)

Displays and sets the high setpoint value for the designated alarm relay. The high alarm setpoint may
be disabled by pressing the B and K keypads simultaneously. When the alarm is disabled the display will
indicate BF F. Use I8 or 4 to adjust the setpoint value if required. The alarm will activate when the displayed
value is higher thanthe RxH,» setpoint value. Each relay may be configured with both a low and high setpoint
if required, if so the relay will be activated when the display reading moves outside the band set between low
and high setpoints.

Alarm Hysteresis

Displays and sets the alarm hysteresis limitand is common for both high and low setpoint values. The
hysteresis value may be used to prevent too frequent operation of the setpoint relay when the measured
value stays close tothe setpoint. Without a hysteresis setting (RxHY set to zero) the alarm will activate when
the display value goes above the alarm setpoint D& Valie
(for high alarm) and will reset when the display 4

value falls below the setpoint, this can result in  Ax~, /\ A valle
repeated on/off switching of the relay at around T ~ (hysteresis or deadband)
the setpoint value. The hysteresis setting Setpoint \~\ /ea
operates as follows: relay T —

In the high alarm mode, once the alarm is aetetes S?g?:;i/m
activated the input must fall below the setpoint resets
value minus the hysteresis value to reset the
alarm. /

e.g.if R {H issetto S8.0and A iHY is >
set to 3.8 then the setpoint output relay will Time
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activate once the display value goes above 58.8 Display Value
and will reset when the display value goes below A
7.8 (50.0 minus 3.0).

In the low alarm mode, once the alarm is

. . : : Setpoi
activated the input must rise above the setpoint Erzgl):;m
value plusthe hysteresisvaluetoresetthe alarm. Setpoint resets
: : , |
e.qg.ifA {Laissetto 20.0and R {HYis set acrt?\,?{es i —
to (8.0 then the alarm output relay will activate P Ay vae N
when the display value falls below 28.8 and will I(hysteresis or deadband)

reset when the display value goes above 30.0 fxte - ermommmomremromromeoooes
(20.0 plus 10.0).

The hysteresis units are expressed in Time
displayed engineering units.

Axktk (alarm trip time)

The alarm trip time determines how long the measured value has to be above the high trip point or
below the low trip point before an alarm is given. This can be used to prevent false alarms on noisy inputs.
The value is set in seconds, with a range of &to &8 seconds. For normal operation a delay of three to five
seconds is suitable.

RAxrk (alarm reset time)

The alarm reset time determines how long the measured value has to be below the high trip point or
above the low trip point before the alarm is reset. The value is setin seconds, with a range of 8to 68 seconds.
For normal operation a delay of zero seconds is suitable.

Axn.o/RAXn.c (alarm relay N/O or N/C operation)

Each alarm may be programmed to operate as a normally open (N/O e.g. A n.o) or normally closed
(N/C e.g. R2n.c) device. A N/O relay is de-energised when no alarm condition is present and is energised
when an alarm condition is present. A N/C relay is normally energised and is de-energised when an alarm
condition is present. The N/C mode is useful for power failure detection.

RAxSP/RxE? (trailing or independent set points)

A function exists to allow relays, other than relay 1, to be used as independent relays with their own set
points or they may be made to “trail” another relays setpoint. For example if A2.5P is selected then alarm 2
will act as an independent relay. If R2.& {is selected then the alarm 2 relay will trail alarm 1 relay. With
RZ2.k {selectedif alarm 1 high setpointis set to 50 and alarm 2 high set point set to 20 then alarm 2 relay will
operate at a display of 70 (50 + 20). Alternatively alarm 2 could be set to operate at 30 (50 - 20) by setting
alarm 2 high setpoint to -20.

Trailing Alarm Table
Showing Possible Alarm Assignments

RZ R3 A
R Re.k ¢ A3k ¢ Aq.E
A2 R3.k2 AY.k2
R3 AY.t3

RCCS (access mode)

The access mode function R LS has four possible settings namely OF F, ERSY . RNONE and AL L. If
set to OF F the mode function has no effect on alarm relay operation. If set to ERSY the easy alarm access
mode will be activated, see details below. If set to 1GNRE there will be no access to any functions via FURT
mode, entry via ZRL mode must be made to gain access to alarm functions. If set to AL L then all functions
are available via FUMC mode i.e. there is no need to enter via ZRAL mode.
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SPRL (setpoint access)

The setpoint access function allows the user to select which of the alarm relays can be accessed via
Fun mode. For an instrument with four relays the choicesare R {(relay 1 only), R { -2 (alarmrelay 1 and 2
only), R {-3 (alarmrelays 1, 2 & 3 only) or R { -“ (all four alarm relays accessible). Note if you wish to block
access to all relay setpoints via F 4L mode the RZ LS function must be setto SIGNRE or the 7.2 NP function
setto Ma.Re.

6.1 Easy Alarm Access

The RM4 has an easy alarm access facility which allows operator access to the selected alarm
setpoints (only to the setpoints selected at the SPRL function) simply by pressing the @ button. The first
setpoint will then appear and changes to this setpoint may be made to this setpoint via the &3 or K buttons.
Press the [@ button to accept any changes or to move on to the next setpoint.

The instrument must be setin the manner described below to allow the easy access facility to work:

1. Either the RC LS function must be setto ERSY orthe .} 1P function must be setto SP.RL. If the
R LS function is used the remote input function .} fIP can be assigned to a different use.

2. The selected relays must have a setpoint, nothing will happen if all the alarm relay setpoints are set
to OF F.

3. The SP.RL function must be setto allow access to the relays required e.g. if set to A ¢ -2 then the
easy access will work only with alarm relays 1 and 2 even if more relays are fitted.

4. The instrument must be in normal measure mode i.e. if the instrument is powered up so that it is in
CRL mode then the easy access will not function. If in doubt then remove power from the instrument,
wait for a few seconds then apply power again.

5. If the easy access facility is used then the only way to view or alter any other function settings is to
power up via £RAL mode i.e. there is no entry to FUME mode unless the instrument is powered up in
CAL mode.

6.2 Alarm mode

The alarm mode functions (R? to AY) allow the alarm relays to follow either the live input value
(L» uE), the peakhold function (P.HL d), the display hold (d.HL ), the peakmemory (H: ) or valley memory
(Le) or the display value (d¢ SP). Other than L, wE or d! SP operation a remote input or [@ button must
also be set to the function required.

Example 1- R} issetto L, uE

With the alarm function set to follow the live input value the alarm will activate at the alarm high/low
settings. Thus if A {La is setto 58 and R {H, issetto (O8O thenalarm 1 will activate if the display
reading falls below S8 or goes above {38. For example if the remote input is set to operate the peak
hold the alarm will still be free to operate from the rising and falling live input value evenif the display is
showing a held value.

Example2- R {issetto P.HLd and I".} NPissetto P.HLd
If R {H, issetto (0O then it will operate whenever the display shows a value over {88. If the peak

value exceeds {88 whenthe remoteinputisclosed then alarm 1 will activate and will not reset untilthe
remote input opens and the display value falls below {E&4.

Example 3- R {issettod.HLdand I".? NMPissettod.HiL d
If R {Lo issetto 5 then it will operate whenever the display shows a value below 5. If the display hold
remote input is operated at a value above 5 then the alarm will not activate whilst the remote input
remains closed, no matter what the electrical input. Likewise if the remote inputis operated at a value
below 5 then alarm will not de activate until the remote input is opened and the display value goes
above 5.

Example 4 - R {issetto H» and .} NP issetto H»
If R {H, is set to 58 and the peak memory value becomes greater than 58 then alarm 1 will be
constantly activated at this point and will only become de activated when the memory is reset ata value
below 58. The memory can be reset by holding the remote input closed for 2-3 seconds. Note that in
this case the alarm can be activated even if the display value is less than the alarm setting, this is
because the alarm is activated by the value in peak memory rather than the display value.
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Example 5-R {issettoLeand .} NMPissetto Lo

If R {LO is set to 288 and the valley memory value becomes less than 288 then alarm 1 will be
constantly activated at this point and will only become de activated when the memory is reset ata value
above 288. The memory can be reset by holding the remote input closed for 2-3 seconds. Note that in
this case the alarm can be activated even if the display value is greater than the alarm setting, this is
because the alarm is activated by the value in valley memory rather than the display value.

Example 1- R} is setto d* SP

With the alarm function set to follow the display value the relays will operate from whatever value
happens to be onthe display at the time. For example ifthe display is toggled to the peak memory value
and this peak value is above the high setpoint limit thenthe relay will activate evenif the live input at the
time is below the high setpoint limit.

Optional relays

Two alarm relays are fitted as standard. One or two extra relays are optionally available. See
appropriate appendix in this manual for details of optional relays.

Switching Inductive Loads

If the alarm relay is to be used to switch an inductive load, such as a solenoid, it is advisable to use a
suppressor circuit either across the load or across the relay contacts. Switching inductive loads without a
suppressor circuit can cause arcing at the relay contacts resulting in electrical interference and wear on the
contacts. Atypical suppressor circuit consists of a 100Q resistor in series with a 0.1uF capacitor, this circuit is
then placed across the load or relay contacts. Ensure that the resistor and capacitor are of sufficiently high
rating to cope with the voltage and current encountered.
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7 Remote input functions

Remote input operation is via voltage free contacts on the instrumentterminal block (terminals 5 and 9)
shorting together these terminals will cause the selected function to operate. The remote input may be either
a bi-state contact closure (toggle switch, PLC or other external switch) or a momentary or latching switch
contact, depending on the function requirements. The remote input function will operate when the switch is
closed e.g. for display hold the display value will be held whilst the switch is closed and will be free to follow
the live input when the switch is open. The remote input may be configured to perform any one of the
following functions:

Function Description
none None - this function is selected when none of the special functions are required.
PHLd Peak hold - this function displays and holds the peak reading, when the contact input is

closed i.e. the maximum value from the time of contact closure is displayed. When the
contactis openthe display indicates the live reading. A two position toggle switch would
be commonly used for this function.

dHid Display hold - the display hold function is similar to peak hold, except that the held
reading is the value displayed at the time the switch contact is closed. A two position
toggle switch would be commonly used for this function.

H Peak memory - the peak memory (max) is displayed when the pushbutton contact is
closed momentarily i.e. the maximum display value since the lastreset. The display is
returned to the normal display after 20 seconds. To reset the peak memory the button
must be held closed for 1 to 2 seconds. Note: the H» function will be reset 5 seconds
afterinstrument switch oni.e. the H» readings will only start to be stored once 5 seconds
have elapsed. The switch input for this function is usually a momentary action
pushbutton switch.

Lo Valley memory - the valley memory (min) operates in a similar way to the peak memory
but shows the lowest display value since last reset. Note: the L o function will be reset5
seconds after instrument switch oni.e. the L e readings will only start to be stored once 5
seconds have elapsed. The switch input for this function is usually a momentary action
pushbutton switch.

H Lo Peak memory/ivalley memory - The display may be toggled between peak and valley
memory indications. i.e. press momentarily once and the message H» followed by the
peak memory value will be displayed, press momentarily a second time and the
message L o followed by the valley memory value will be displayed. The switch input for
this function is usually a momentary action pushbutton switch.

SP.Ac Setpoint access only - allows access to the selected (via the SPRL function) alarm set
points only, noother functions, when key switch is open. Allows full access with the key
switch/remote input closed. A two position toggle switch or key switch would be
commonly used for this function.

no.Rc No program access - inhibits access to functions via keypads. The remote input
requires a contact closure (short circuit) to allow access to functions. A two position
toggle switch or key switch would be commonly used for this function.

CAL.S Select calibration - one set of calibrations can be performed with the switch open and a
second set with the switch closed. The remote input can then be used to switch between
these two separate calibration memories. When the external input is open one set will
be displayed and when the switch is closed the next calibration set will be used. This
function may be used to select different input types, different scale values etc. In
addition to the calibration scaling the following functions can be given different settings
in each of the calibration position: display rounding (d+ nd), decimal point (4 Pk),
inputtype (¢ f1Pkt EYPE), degree type (dES EYPE), display units (d! 5P wn» k) and
for mV direct inputs the number of linearisation points (L» ~ P&5) can also be changed.
A two position toggle switch would be commonly used for this function.
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dutl Dull - when the remote input is set to dwi L the remote input can be used to switch
between the display brightness level set by the b~ Sk function and the display
brightness set by the dut L function. The display brightness is selectable from & to {5,
where & =lowestintensity (display off)and {5 =highest intensity. This function is useful
in reducing glare when the display needs to be viewed in both light and dark ambient
light levels and for reducing power consumption in battery powered applications. A two
position toggle switch would be commonly used for this function.

Selecting the remote input function

To select the required function, enter ZRL mode in the usual way (see “Explanation of functions”
chapter) and step through the functions until you reach the remote input indicated by the display message
.4 NP followed by the selected function. Use the B8 and K buttons to select the required function.
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8 Calibration

A single point calibration scaling method (CRL £&3) may be used on RTD or thermocouple inputtypes
to scale the display. For direct mV inputs two to five points can be usedto scale the display. Note that access
to calibration functions will require entry via ZRL mode (see chapter 4 for details of TRL mode entry) unless
the access function (RELS) issetto AL L. If any error messages are seen during calibration consult section
4.1. If errors occur during calibration leading to inaccurate readings the instrument can be reset to factory
default scaling via the 4 AL function.

CRL JES (temperature scaling for RTDs & themocouples)

CRL dE 9 is usedto scale the instruments display to the correct temperature. This procedure is only
required when an adjustment needs to be made to the temperature reading. When using this method a signal
input from the temperature sensor or simulator must be present at the input terminals.

The procedure for entering the scaling point is:

a. Place the sensor at a known temperature, alternatively a RTD or thermocouple simulator can be
used. Note that thermocouples require a high temperature for calibration, the exact temperature
depends on the thermocouple type but it must be at least 10% of the specified maximum temperature
range for the type of thermocouple used, see “Specifications” for thermocouple ranges.

b. Enter functions via £RL mode, step through the functions by pressing and releasing the [@ button
and at the CAL dE9 function press &Y and M simultaneously then release them. The display will
indicate the live input value. Do not be concerned at this stage if the live input display value is not what
is required. It is important that the live input value seenis a steady value, if not then the input needs to
be investigated before proceeding with the scaling.

c. Press, thenrelease the [@ button. The display will indicate SCL ¢ followed by a value. Use the &8 or
4 button to change this value to the required display value at this input. Press the [@ button to accept
changes or the [@ button to abort the scaling.

CRL { LRL 2 etc. (display scaling for direct mV inputs)

This method uses two, three, four or five different live input mV signals to calibrate the instrument.
Using more than two points allows the display to be scaled to follow a linearisation curve. If two points are
used the display will be linear. The process is as follows:

1. Step through the functions until the display indicates L» ~ Pk S and use the B3 or K4 keypad to select
the number of calibration scaling points required.

2. Step through the functions until the display indicates AL {. Now press, then release, the B and k4
buttons simultaneously to enter the calibration functions. The display will now indicate £RL ¢ (1st
calibration point) followed by a “live” reading. Apply a known input to the instrument of nominally OmV
(thisvalue is not critical and may be anywhere within the measuring range of the instrument). When the
live reading has stabilised press the [@ button.

3. The display willindicate SCL {(scale 1) followed by the scale value in memory. Now use the &8 or 4
button to obtain the required scale value.

4. Press the [@ button, the display will now indicate £AL End (indicating that calibration of the first
point is complete).
5. The display will now indicate £AL 2 (2nd calibration point). If you do not wish to enter the second

point at this stage then press and release the [@ button until the FUNC En~d message is seen. If you
wish to enter the second point at this stage press the B8 and K4 buttons simultaneously.

6. The display will now indicate ZRLZ (2nd calibration point) followed by a “live” reading. Apply an
input greater than that used for CRL { (again thisvalue is not critical but it should be at least 10% of full
input range different to the ZAL { input. For best accuracy the input should be as close to full capacity
as possible).

7. When the reading has stabilised, press the @ button, the display will now read SZL 2 (scale 2)
followed by the second scale value in memory. Use the &8 or K button to obtain the required scale
value. Press the [@ button, the display will now read £AL E ~d (indicating that calibration of the second
point is complete).

8. Repeat the process for the remaining calibration points (AL 3. ZRL Y etc).
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Example - Scaling using three linearisation points

Enter via £AL mode,
see page 7

y

A 4

If the "live" display is stable
press the [@ button. The
message 5ZL 2 will be seen

Setthe L} T PE S function
to 3

A

Use the &8 or §4 button to
enter the required scale
value forthe input then press [@

Apply a known mV
value to the input

y

y

The message £AL3 will be seen.
Increase the mV input then
press B8 and K4 simultaneously

Go tothe CAL ¢ function
and press@ and 4
simultaneously

A

If the "live" display is stable
press the [@ button. The
message SCL 3 will be seen

If the "live" display is stable

press the [@ button. The
message SCL { wil be seen

Use the B8 or K4 button to
enter the required scale
value forthe input then press [@

Use the &8 or 4 button to
enter the required scale

value for the input then press @

A

A

The three scaling points
are now stored in the
instrument

The message £ AL 2 will be seen.

Increase the mV at the input then

Note: If the "live" display at any
scaling point is not stable then
check the input signal for stability.

press B and &4 simultaneously

UCRAL (uncalibration)

Used to set the instrument back to the factory calibration values. This function should only be used
when calibration problems exist, and it is necessary to clear the calibration memory. To clear the memory
press the B} and 4 buttons simultaneously at the L4 AL functions. The message CAL L~ will be seen to
indicate that the memory has cleared.

Returning to the normal measure mode

When the calibration procedure has been completed it is advisable to return the instrument to the
normal mode (where calibration functions cannot be tampered with). To return to the normal mode, turn off
power to the instrument, wait a few seconds and then restore power.
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9 Setting up the relay Pl controller

The Relay Proportional + Integral Controller can be made to operate in either pulse width control or
frequency control mode via the Rx GPEF function. The best results are usually achieved by initially
configuring as a “Proportional Only” controller and then introducing the Integral function when stable results
are obtained.

The “x” in the AX BPE! and other functions indicates the chosen relay i.e. for relay 1 the display will
show R {BPES R (5P etc. The Ax BPET function allows three choices of operating mode for the chosen
relay, namely RAx.AL  Ax.EPand Rx.F . If AX.AL is selected the chosen relay will operate as a setpoint relay
whose operation is controlled by the RxL o, AxH, etc. settings and is not affected by any of the Pl control
settings. See the “Explanation of functions” chapter for details of operation when RAx. AL is selected. If Ax.& P
is selected then the chosen relay will operate in pulse width control mode. If Ax.Fr is selected then the
chosen relay will operate in the frequency control mode.

Pulse width control operates by controlling the on to off time ratio of the relay. In a typical application
this would be used to control the length of time for which a dosing pump is switched on during a control cycle
i.e. the pump or other device will continuously dose for the length of time the relay is activated and will stop
dosing when the relay is de-activated.

Frequency control operates by changing the rate at which the relay switches on and off. In a typical
control application the frequency control operation is particularly suited for use when one shot dosing is used
i.e. the pump or other device puts out a fixed dosing quantity for every pulse received.

Pulse width modulation control mode
To use pulse width modulation control Ax.&P must be selected at the Ax GPE! function.

Pulse width control

Proportional gain

Relay at a given value

v

off time

Proportional gain increased
Relay leading to greater on time
for a given error.

time

v

off

«——————  Onecontrolcycle ——
set by Axde

AXSP (control setpoint)

The control setpoint is set to the value in displayed engineering units required for control of the
process. The controller will attempt to vary the control output to keep the process variable at the setpoint.

PROCESS

PROCESS ABOVE
SETPOINT PROCESS AT
SETPOINT

/
/

SETPOINT |-~

;

PROCESS BELOW
SETPOINT

TIME
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ckr?} SPRI (proportional control span)

The function of the control spanis to define the limit to which the proportional control values will relate.
The control span value will be common to all control relays i.e. if more than one control relay output is being
used then each of these relays operates from the same control span setting. The span value defines the
range over which the input must change to cause a 100% change in the control output when the proportional
gainis setto &880. This function affects the overall gain of the controller and is normally set to the process
value limits that the controller requires for normal operation. For example if the control setpoint (RxSP) is
70.0andtheck~? SPRM s 20.0 then an error of 20 degrees from the setpoint will cause a 100% change in
proportional control output. For example with AxXSP at 70.0, ek~ SPRMT at 20.0, AXxPTat 1.000 and RAxbS
at 0.000 a display reading of 50.0 or lower (RXSP minus ck ! SPRM) the control output willbe at 100% i.e.
the relay will be on continuously. The control output will then gradually adjust the on/off time as the display
value reaches the setpoint.

AxPI (proportional gain)

The proportional value will determine the degree to which the controller will respond when there is a
difference (error) between the measured value and the process setpoint. If the proportional gain is increased
then for a given error the relay frequency will be increased i.e. the period of the control cycle will be
decreased. The proportional gain action can be reversed by setting a negative gain i.e. with a negative gain
the frequency will reduce as the error increases. With a proportional gain of 1.000 and an error of 10 or more
(with control gain set at 10) the controller will increase the frequency by 100% if possible. With a proportional
gain of 0.500 an error of 10 or more (with control gain set at 10) will cause the controller to increase the
frequency by 50%, if possible.

PROCESS
PROPORTIONAL GAIN IDEAL
TOO HIGH /
SETPOINT |-+ o+ voe
\
e \
VZ PROPORTIONAL GAIN
TOO LOW

>
TIME

Too much proportional gain will result in instability due to excessive overshoot of the setpoint. Too little
proportional gain will lead to a slow response.

Ax: 9 (integral gain)

The Integral action will attemptto correct for any offset which the proportional control action is unable
to correct (e.g. errors caused by changes in the process load). When the integral gain is correctly adjusted
the control output is varied to maintain control by keeping the process variable at the same value as the
control setpoint. Since the integral gain is time based the output will gradually increase if the error does not
decrease i.e. if the measured value remains constant and there is an error (a difference between the
measured value and the setpoint) then the frequency will be increased compared to the previous frequency
output. The higher the proportional gain, the greater the degree by which the on to off ratio will be affected i.e.
the response will be greater at higher integral gain settings. With an integral gain of 1.000 an error of 10 or
more (with control span set at 10) will cause the integral action to try to correct at the rate of 100%/minute.
With an integral gain of 0.200 an error of 10 or more will cause the integral action to try to correctat the rate of
20%/minute.

Too high anintegral gain will result in instability. To low an integral gain will slow down the time taken to
reach the setpoint. The optimum setting will depend on the lag time of the process and the other control
settings. Start with alow figure (e.g. 0.200) and increase until a satisfactory response time is reached. The
integral gain figure has units of gain/minute and may be set in the range of approx. 32.000 to -32.000. Note
that a display with more than 5 digits is required to show -32.888. The integral action can be reversed by
setting a negative gain figure, note that the sign of the integral gain must match the sign of the proportional
gain.
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The integral control output follows the formula:

error xIg xtime (secs)

60
Where Ig is the integral gain set via Ax} 5.

Integral control output = + previous integral control output

PROCESS

IDEAL
INTEGRAL GAIN

TOO HIGH /
\

SETPOINT |~~~
/

TIME
Ax} L (minimum limit of integral term)

The minimum limit can be used to reduce overshoot of the control setpoint when the control output is
being reduced i.e. falling below the setpoint. The low limit reduces the available output swing by a
percentage of the maximum output. Without a limit the integral output can be very large at the time the
setpoint is reached and a large overshoot of the will then result. Settings available are from 0.0 to 100.0 (%).
If the limit setting is too high then overshoot will result. If the setting is too low then the integral output can be
limited to such an extent that the setpoint cannot be maintained. Start with a low value such as 20.0 and
increase or decrease the value until a satisfactory result is obtained. The advantage of using separate low
and high limits is that in many applications the response is very one directional e.g. the system may respond
very quickly to a heat input but may cool down at a much slower rate. Separate high and low limit settings
allow independent limiting of the integral control swing below and above the setpoint so a smaller minimum
limit can be set to limit swings below the setpoint to compensate for the slower cooling time.

The minimum and maximum limits are used in conjunction with the output bias setting to maintain the
control process setpoint value. For example with a bias (Rxb5) set at 50%, minimum limit (Ax? L) setat20%
and a maximum limit of 30% the actual bias when the process is at the setpoint may be anywhere between
30% and 80% i.e. Integral control is being used to alter the bias settingin order to maintain the process at the
setpoint. In this case the minimum term will allow the bias to drop to a value between 50% and 30% in order to
maintain the setpoint. The maximum term will allow the bias point to rise to a value between 50% and 80% in
order to maintain the setpoint.

Ax} H (maximum limit of integral term)

The maximum limit can be used to reduce overshoot of the control setpoint when the control output is
increasing i.e. rising above the setpoint. Other than this the limit operates in the same manner as the low limit
described previously.

AxbS (control output bias)

The control bias setsthe ideal steady state output required once the setpointis reached. Settingsare in
% from 0.0 to 100.0. When set at 0.0 the relay will be de-activated for the entire control period when the
measured input is at the setpoint (depending on proportional and integral gain settings). If set at 50.0 then
the relay operation frequency will on for 50% and off for 50% of the duty cycle time when the measured input
is at the setpoint. If set at 100.0 then the relay will activated for the whole time whist the measured input is at
the setpoint.
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Rxde (control cycle period)

Displays and sets the control period cycle from 0to 250 seconds. The control period sets the total time
for each on/off cycle. This time should be setas long as possible to reduce wear of the control relay and the
controlling device.

on

Relay

off -

period T period T period

Setting up the pulse width controller

. Set the Ax GPET function to AxEP.

. Set the control setpoint AXSP to the required setting.

. Set the control span ek ! SPR to the required setting.

. Set the proportional gain AxP3 to an arbitrary value e.g. 8.5808.

. Set the integral gain RAx¢ 3 to 8.880 (i.e. off).

. Set the low and high integral Ax? L and Ax} H limits to an arbitrary value e.g. 28.80.
. Set the bias AxbS to 58.8.

. Set the cycle Rxde period to 60 seconds.

O~NOUITAWNPE

Initialise the control system and monitor the control results. If the original settings causes process
oscillations then gradually decrease the proportional gain until the oscillations decrease to an acceptable
steady cycle. If the original settings do not cause process oscillations then gradually increase the
proportional gain until a steady process cycling is observed.

Oncethe steady cycling state is achieved note the difference between the display value and the control
setpoint value. Gradually increase or decrease the bias value until the displayed value matches (or cycles
about) the control setpoint value.

Gradually increase the integral gain until the process begins to oscillate. Then reduce the integral gain
slightly to regain the control without this added oscillation.

Create a step change to the process conditions and observe the control results. It may be necessary to
fine tune the settings and use integral limits to obtain optimum results.

Set up sequence Symptom Solution
. . Slow response Increase Proportional gain
Proportional gain : I : :
High overshoot or oscillations Decrease Proportional gain
Proportional bias Process above or below control setpoint | Increase or decrease bias as required
, Slow response Increase Integral gain
Integral gain - —— .
Instability or oscillations Decrease Integral gain
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Frequency modulation control mode
To use pulse width modulation control Ax.F~ must be selected at the Ax SPET function.

Frequency control

on

Relay
off > time
on

Relay
off > time

In frequency modulation mode the relay on time is fixed. A minimum relay off time can also be set. The
control program will vary the actual off time to suit the error seen between the setpoint and the measured
temperature at the time. For example if extra dosing is needed to reach the setpoint then the off time will be
reduced resulting in more on pulses per period of time i.e. the frequency of the pulses is controlled to allow
the setpoint to be maintained.

AXSP (control setpoint)

The control setpoint is set to the value in displayed engineering units required for control of the
process. The controller will attempt to vary the control output to keep the process variable at the
setpoint.

ckr! SPRI (proportional control span)

The function of the control spanis to define the limit to which the proportional control values will relate.
The control span value will be common to all control relays i.e. if more than one control relay output is being
used then each of these relays operates from the same control span setting. The span value defines the
range over which the input must change to cause a 100% change in the control output when the proportional
gain is set to 1.000. This function affects the overall gain of the controller and is normally set to the process
value limits that the controller requires for normal operation. For example if the control setpoint (RxSP) is
70.0andtheck ! SPRMis 20.0 then an error of 20 degrees from the setpoint will cause a 100% change in
proportional control output. For example with AxSFP at 70.0, ek~ SPRMT at 20.0, AxPTat 1.000 and RAxbS
at 0.000 adisplay reading of 66.0 or lower (RXSP minus ek ~! SPRM) the control output will be at 100% i.e.
the relay will be at its maximum frequency, this frequency will be determined by the Rxdr and Rxdec
functions. The control output will then gradually adjust the off time as the display value reaches the setpoint.

AxPI (proportional gain)

The proportional value will determine the degree to which the controller will respond when there is a
difference (error) between the measured value and the process setpoint. If the proportional gain is increased
then for a given error the relay frequency will be increased i.e. the period of the control cycle will be
decreased. The proportional gain action can be reversed by setting a hegative gain i.e. with a negative gain
the frequency will reduce as the error increases. With a proportional gain of 1.000 and an error of 10 or more
(with control gain set at 10) the controller will increase the frequency by 100% if possible. With a proportional
gain of 0.500 an error of 10 or more (with control gain set at 10) will cause the controller to increase the
frequency by 50%, if possible.

Too much proportional gain will result in instability due to excessive overshoot of the setpoint. Too little
proportional gain will lead to a slow response.

Ax: 9 (integral gain)

The Integral action will attemptto correct for any offset which the proportional control action is unable
to correct (e.g. errors caused by changes in the process load). When the integral gain is correctly adjusted
the control output is varied to maintain control by keeping the process variable at the same value as the
control setpoint. Since the integral gain is time based the output will gradually increase if the error does not
decrease i.e. if the measured value remains constant and there is an error (a difference between the
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measured value and the setpoint) then the frequency will be increased compared to the previous frequency
output. The higher the proportional gain, the greater the degree by which the on to off ratio will be affected i.e.
the response will be greater at higher integral gain settings. With an integral gain of 1.000 an error of 10 or
more (with control span set at 10) will cause the integral action to try to correct at the rate of 100%/minute.
With an integral gain of 0.200 an error of 10 or more will cause the integral action to try to correct at the rate of
20%/minute.

Too high anintegral gain will result in instability. To low an integral gain will slow down the time taken to
reach the setpoint. The optimum setting will depend on the lag time of the process and the other control
settings. Start with alow figure (e.g. 0.200) and increase until a satisfactory response time is reached. The
integral gain figure has units of gain/minute and may be set in the range of approx. 32.000 to -32.000. Note
that a display with more than 5 digits is required to show -32.888. The integral action can be reversed by
setting a negative gain figure, note that the sign of the integral gain must match the sign of the proportional
gain.

The integral control output follows the formula:
_error xIg xtime(secs)

Integral control output = 50 + previous integral control output

Where Ig is the integral gain set via Ax} 3.
Axt L (minimum limit of integral term)

The minimum limit can be used to reduce overshoot of the control setpoint when the control output is
being reduced i.e. falling below the setpoint. The low limit reduces the available output swing by a
percentage of the maximum output. Without a limit the integral output can be very large at the time the
setpoint is reached and a large overshoot of the will then result. Settings available are from 0.0 to 100.0 (%).
If the limit setting is too high then overshoot will result. If the setting is too low then the integral output can be
limited to such an extent that the setpoint cannot be maintained. Start with a low value such as 20.0 and
increase or decrease the value until a satisfactory result is obtained. The advantage of using separate low
and high limits is that in many applications the response is very one directional e.g. the system may respond
very quickly to a increasing but the system may take a long time to recover if the temperature setpoint is
overshot. Separate high and low limit settings allow independent limiting of the integral control swing below
and above the setpoint.

Axt H (maximum limit of integral term)

The maximum limit can be used to reduce overshoot of the control setpoint when the control output is
increasingi.e. rising above the setpoint. Other than this the limit operates in the same manner asthe low limit
described previously.

AxbS5 (control output bias)

The control bias setsthe ideal steady state output required once the setpointis reached. Settingsare in
% from 0.0 to 100.0. When set at 0.0 the relay will be de-activated for the entire control period when the
measured inputis atthe setpoint (depending on proportional and integral gain settings). If set at 50.0 then the
relay operation frequency will be lower then the maximum when the measured input is at the setpoint. If set at
100.0 then the relay will be at its maximum frequency when the measured input is at the setpoint.

Rxde (control relay minimum off time)

Displays and sets the control relay minimum off time from O to 250 seconds. If setto O the relay will be
disabled. This time should be set as long as possible to reduce wear of the control relay and the controlling
device. The control program can extend the off time to maintain the setpoint but not reduce it.

If a 100% error is seen then the pulse rate will be at its maximum i.e. the off time will equal Rxde. If a
50% error is seen there willbe a pulse every 2times Axde . For a 25% error there will be a pulse every 4 times
RAxde and for a 10% error there will be a pulse every 10 times Axde.

Rxdr (control relay on duration)

Displays and sets the control relay on duration from 0.0 to 25.0 seconds. If set to 0.0 the relay will be
disabled. The duration should be long enough to ensure that the device being controlled receives an
acceptable on pulse.
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Setting up the frequency controller

. Set the Ax BPET function to AxFr

. Set the control setpoint AxSP to the required setting.

. Set the control span ek ~? SPRM to the required setting.

. Set the proportional gain to an arbitrary value e.g. §.588

. Set the integral gain to 8.882 (i.e. off).

. Set the high and low integral limits Ax! L and Ax} H to an arbitrary value e.g. 28.00
. Set the bias AxbS to 58.0.

. Set the minimum off time Axde to 28.

. Set the relay on time Rxdr to an arbitrary value e.g. $8

O©CoO~NOUITAWNEF

Initialise the control system and monitor the control results. If the original settings causes process
oscillations then gradually decrease the proportional gain until the oscillations decrease to an acceptable
steady cycle. If the original settings do not cause process oscillations then gradually increase the
proportional gain until a steady process cycling is observed.

Oncethe steady cycling state is achieved note the difference between the display value and the control
setpoint value. Gradually increase or decrease the bias value until the displayed value matches (or cycles
about) the control setpoint value.

Gradually increase the integral gain until the process begins to oscillate. Then reduce the integral gain
slightly to regain the control without this added oscillation.

Create a step change to the process conditions and observe the control results. It may be necessary to
fine tune the settings and use integral limits to obtain optimum results.

Set up sequence Symptom Solution
. . Slow response Increase Proportional gain
Proportional gain : — : ,

High overshoot or oscillations Decrease Proportional gain

Proportional bias Process above or below Increase or decrease

P control setpoint bias as required
. Slow response Increase Integral gain
Integral gain - I .
Instability or oscillations Decrease Integral gain
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10 Specifications

10.1 Technical Specifications

Input Types:

Measuring range:

Display values:
ADC resolution:

Display resolution:

Accuracy:
Sample rate:
Conversion:
Microprocessor:
Ambient temp:
Humidity:
Display:

Power supply:

Power consumption:

Output (standard):

100Q RTD (Pt100), 1000Q RTD (Pt1000) or
thermocouple type B, E, J, K, N, R, S or T (selectable) or
direct mV input £20mV, £50mV, £75mV or £200mV ranges

100Q (-180 to 650°C), 1000Q (-180 to 550°C),

type B (400 to 1866°C), type E (-100 to 1000°C), type J (-100 to 870°C),
type K (-100 to 1372°C), type N (-100 to 1300°C), type R (-35 to 1768°C),
type S (-35 to 1768°C), type T (-100 to 400°C)

20mV (-20 to +20mV), 50mV (-50 to +50mV), 75mV (will measure from
-98 to +98V approx.)

Temperature °F or °C or scaled in engineering units for mV input

1in 20,000

RTD & thermocouple up to 2 decimal places, mV up to 4 decimal places
0.1% when calibrated

4-20mA & mV 7.5 per sec., RTD 2 per sec. thermocouple 1 per sec.
Dual Slope ADC

MC68HC11 HCMOS

-10 to 60°C

5 to 95% non condensing

LED 5 digit 7.6mm + alarm annunciator LEDs

AC 240V, 110V, 32V or 24V 50/60Hz. DC 12 to 48V wide range

(supply type is factory configured)

AC supply 6VA max,

DC supply 6W max. (depends on load & options)

2 x relays, form A rated 5A resistive 240VAC. Configurable as alarm or Pl
control (frequency or time period)

Relay action: Programmable N.O. or N.C.

10 .2 Output Options

Third relay: Rated 0.5A resistive at 30VAC or DC, form A. If no other options are fitted
the third relay can be factory configured as form C. Third relay is not
configurable for PI control

Fourth relay: Rated 0.5A resistive at 30VAC or DC, form A. Fourth relay is not

Transmitter supply:

Switched voltage:

Analog output:

Serial
communications:

Date/time stamp:

configurable for PI control
Isolated & regulated 12VDC @ 50mA or 24VDC @ 25mA (link selectable)

Qc_)n isolated 24VDC output to be used for open collector or solid state relay
river

Isolated 4-20mA. 0-1V or 0-10V link selectable. 12 bit or 16 bit resolution
versions available. Dual channel 12 bit version available. Single channel
versions can be configured as retransmission or Pl control. Dual channel
versions can have channel 1 configured as retransmission or PI control,
channel 2 is retransmission only

Isolated RS232, RS485 or RS422 (factory configured)

Internal clock provides date/time output with reading (serial comms. option
required for this option)

10 .3 Physical Characteristics

Case size: 44mm x 91mm x 141mm

Connections: Plug inscrew terminals. Max 2.5mm2wire (relays and supply), 1.5mm?2 wire
for input and options

Weight: 500 gms basic model, 550 gms with option card
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11 Guarantee & Service

The product supplied with this manual is guaranteed against faulty workmanship for a period of 2 years
from the date of dispatch.

Our obligation assumed under this guarantee is limited to the replacement of parts which, by our
examination, are proved to be defective and have not been misused, carelessly handled, defaced or
damaged due to incorrect installation. This guarantee is VOID where the unit has been opened, tampered
with or if repairs have been made or attempted by anyone except an authorised representative of the
manufacturing company.

Products for attention under guarantee (unless otherwise agreed) must be returned to the
manufacturer freight paid and, if accepted for free repair, will be returned to the customers address in
Australia free of charge.

When returning the product for service orrepair a full description of the fault and the mode of operation
used when the product failed must be given.

In any event the manufacturer has no other obligation or liability beyond replacement or repair of this
product.

Modifications may be made to any existing or future models of the unit as it may deem necessary
without incurring any obligation to incorporate such modifications in units previously sold or to which this
guarantee may relate.

This document is the property of
the instrument manufacturer
and may not be reproduced in whole or part without the
written consent of the manufacturer.

This product is designed and manufactured in Australia.
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