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1 Introduction

This manual contains information for the installation and operation of the PM5-PH Monitor. This
instrument is a general purpose pH/Redox monitor which may be configured to accept an input
from a standard pH electrode (E0=7), an electronic unity gain buffer amplifier or a standard Redox
(ORP) electrode. The instrument is user configurable for use as a pH or Redox monitor. A second
input is provided for a temperature sensor for automatic pH temperature compensation. The PM5
can accept Pt100 or Pt1000 RTD sensors or a default temperature can be manually set.

The pH/ORP input is isolated which can reduce or remove false readings which can occur when a
potential difference exists between the process solution and ground i.e. there is a voltage between
the solution and ground.

Calibration, setpoint and other set up functions are easily achieved by push buttons (located at
the rear panel and/or front panel depending on model). The B8 and K4 pushbuttons may be used
to toggle the display between pH or ORP and solution temperature reading or default temperature
if no external sensor is used. A standard inbuilt relay provides an alarm/control function, optional
extra relays, retransmission (analog, serial or digital) and DC output voltage may also be provided.
The PM5 is available with a 4, 5 or 6 digit display or combined bar graph/5 digit display to suit
various applications. Unless otherwise specified at the time of order, your PM5 has been factory set
to a standard configuration. Like all other PM5 series instruments the configuration and calibration
is easily changed by the user. Full electrical isolation between power supply, input signal and
retransmission output is provided by the PM5, thereby eliminating grounding and common voltage
problems. This isolation feature makes the PM5 ideal for interfacing to computers, PLCs and other
data acquisition devices The PM5 series of panel mount monitors are designed for high reliability
in industrial applications. The high brightness LED display provides good visibility, even in areas
with high ambient light levels.

Standard outputs

e A standard inbuilt relay provides an alarm or control function (can be set for on or off alarm
or control or PI control using pulse width or frequency control)

Output options

e 1, 3 or 6 extra relays (first optional relay can be set for simple on/off alarm/control or PI
control using pulse width or frequency control)

e [solated analog retransmission 12 bit, 4-20mA (single or dual analog outputs). Configurable
for retransmission or PI control

e Isolated analog retransmission 16 bit (single or dual analog outputs) configurable for 4-20mA,
0-1V or 0-10V. Configurable for retransmission or PI control

e 12VDC (24V) isolated transmitter supply/excitation voltage (25mA max.)

e Isolated RS485 or RS232 serial communications (ASCII or Modbus RTU)

e [solated Digital output - binary or BCD up to 16 bit, NPN or PNP output types available
e Ethernet communications

e Internal datalogger 8M Byte

e [solated Optional outputs are available in certain combinations e.g. Extra relay plus RS232
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1.1 Selecting and altering access levels

This subsection details the use "access levels”. Access levels can be used to obtain easy access to
functions which are regularly required and to limit access to functions which are not required or
which restricted access is required. These access level settings can be ignored if no restrictions to
access are required and no easy access to selected functions is required.

Each setup function has a default access level allocated to it, for example the relay 1 high alarm
function AL ks Sh is allocated a default level of 2. There is a facility for the user to change the
access levels for a limited number of functions to make them either easier to access or harder to
access as required, see the Fm. {fadE& function.

There are different ways of accessing setup functions, these are explained in the following section.
Each mode allows a selection of access levelsi.e. allows some choice of which functions are accessible.

The access levels available are:

None - no access to functions

1 - access to functions allocated to level 1

2 - access to functions allocated to level 2

3 - access to functions allocated to level 3

4 - access to functions allocated to level 4

5 - access to functions allocated to level 5

6 - access to functions allocated to level 6
CAL - access to all normal operation functions
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1.2 Accessing setup functions

The setup functions allow adjustment of the instruments operation functions. There are five dif-
ferent ways of accessing setup functions. Each mode allows a selection of access levels i.e. allows
some choice of which functions are accessible.

As as summary the methods available are:

e Easy mode - this is the easiest access mode simply requiring the [@ button to be pressed
for 3 seconds. This mode would normally be used to gain access to functions which require
frequent adjustment.

¢ Remote input mode - this uses the Easy method of access but also requires the use of a
remote input switch.

e PIN 1 mode - this method allows a PIN to be set with access via PIN entry.

e PIN 2 mode - this method also requires a PIN and would generally be use to allow a higher
access level than the first PIN.

e Super Cal mode - this method requires a power up procedure and will allow access to all
functions.

These modes are explained in more detail below.

e Easy mode - Allows access to the level set by the ERSY LEUEL function in the
ACLES menu. By default the Easy access is set to fG7E which blocks access to all setup
functions. To allow access to functions using this method choose the access level required at
the ERSY LEUEL function.

The Easy mode simply requires that the [@ button is held pressed until the message FUREC
is seen followed by the first function message, this should take approximately 3 seconds. If
the message FUML End or no response is seen at this point it means that the access level
has been set to fTOE. The default access for this level is FIOAE so the access level will need

to be changed if access via this method is required.

Easy mode [ F ]

Press and
hold F for
approx.

3 seconds

¢ Remote input mode - Allows access to the level set by the .2 fiPE LEUEL function in
the RCLES menu. By default the Remote input access is set to ZRL level allowing access
to all setup functions.
The remote input mode uses the same access method as the Easy mode but also requires
that one of the available remote inputs is set to RLLSS and that the selected remote input
is activated i.e. shorted to GND. The default access for this level is FTGME so the access level
will need to be changed if access via this method is required.
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Remote input [ F ] Also requires that the selected

mode remote input is setto AC LSS
Press and and is activated.
Thold F for
approx.
3 seconds

e PIN 1 mode - Allows access to the level set by the WSF. § LEUEL function in the

RCCES menu.

The PIN 1 mode requires the [@ button is pressed and released then within 2 seconds press
the &8 and K4 buttons at the same time. The PIN can be set via the 4Sf. § P m function
in the ACLES menu. A USF. { LEUEL setting of 8 disables the PIN which means that
there is no need to enter the PIN. If the &4SF. { LEUEL function has been set to a number
other than flanE& then the first function seen when entering via PIN 1 mode will be the
function £ad&. When this function is seen the PIN value set at the USF. { P» m function
must be entered via the B8 or K@ pushbuttons followed by pressing [@ to accept the PIN
before the user can progress to the setup functions.

PIN 1 (e a]v]
and
PIN 2 Press and If a PIN has been set the
release F then: message £adE will be seen.
mode Use &3 or K to enter the PIN
[ p ][ F ][ A ][ v ] then press [@ to accept the PIN.
Press and
release Up
and Down

simultaneously

e PIN 2 mode - Allows access to the level set by the WSF.2 LEUEL function in the

RCCES menu.

This method uses the same access method as PIN 1 mode above. A USF.2 P» n setting
of & disables the PIN. If the U4S¥. { LEUEL or a USF .2 P» n function has been set to a
number other than & then the first function seen when entering via PIN 1/PIN2 mode will
be the function £ad&. When this function is seen the PIN value set at the WSF. § P»
function can be entered for access to the level set at the WSF. § LEWEL function or enter
the WSFI.@ P» n PIN to gain access to the level set at the 4S8 .2 LEUWEL function. A
correct code will allow access to the functions at the selected level. An incorrect code will
result in the FUNLT End message being seen indicating that access to setup functions has

been refused and the display will return to normal measurement mode.

e Super Cal mode - This method can be used to gain access to all functions. If a PIN has
been set and forgotten use this method to access the PIN functions to check the settings. To
access via Super Cal mode with the instrument switched off hold in the [@ button whilst the
instrument powers up. Keep the button pressed until the 5.ERL message is seen, you can
then release the [@ button. Next press and release [@ then within 2 seconds press and release
the &Y and K pushbuttons simultaneously.
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Super Cal
mode

(P Fa)v)

I Hold F when

powering up,
wait for S.CRAL

message then:

[P r ) alv]

T Press and

release F then:

[P r ) alv)

Press and
release Up
and Down

simultaneously
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The setup functions are organised in blocks or sections e.g. all the settings for relay 1 are in the
AL {section. Once access to setup functions has been gained use the B8 and K buttons to select
the section required then press [@ to enter this section and again us the B8 and K buttons to select
the required function for alteration and press [@ to allow alteration of this function.

Typical sections for a basic instrument are illustrated below. In any particular instrument addi-
tional sections may appear depending on the part number and any optional outputs fitted.

Relay setup
functions
e.g. AL

A

v

Input setup
functions
e.g.} nPut

Use &Y or K4 to move to t
the section required then
press [@ to access the
functions in that section. | Temperature setup

Press [@ to escape the functions
section you are in or e.g.rkd
press [@ at the End

function in the section.

A 4

A

A

Remote input/
P button setup
functions .} NP

A

A 4

User access
setup functions
RCCES
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Alarm relay 1
setting section

AL

Press @_,
togo to

an

A

To goto

back to
measurement
display

press [

or use &N
orkd

togoto

En~d then

press [@

To scroll
through

to other main
sections
press I

or d

Use B or

to move
betweenthe
alarm relay 1
settings

Settings for
alarm relay 1

(|H» 9

[y

Followed by
the setting

Followed by
the setting

Followed by
the setting

Followed by
the setting

Followed by
the setting

Followed by
the setting

Followed by
the setting

Followed by
the setting

Followed by
the setting

Press [@ or [@ to return to
the beginning of the sectio

Press [@ to
go to setting

Press [@ to
go to setting

Press [@ to
go to setting

Press [@ to
go to setting

Press [@to
go to setting

Press [@ to
go to setting

Press @ to
go to setting

Press [@ to
go to setting

Press [@ to
go to setting

y
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The example in the flowchart below shows the method using alarm relay 1 setup function (example
only, actual functions seen may vary depending on software version).

Use BN or 4 to adjust

to any setting or press

N and K4 together to disable
andsetto OFF. Press[@to
accept the change.

Use B8 or i to adjust

to any setting or press

I and §4 together to disable
and setto OFF.Press [@to
accept the change.

Use &8 or kd to adjust,
range 0 to 50000. Press [@ to
accept the change.

Use B8 or M to adjust,
range 0.0 to 5000.0. Press [@
to accept the change.

Use &8 or hd to adjust,
range 0.0 to 5000.0. Press @
to accept the change.

Use BN or K4 to choose
r.o. Or n.c. Press [@ to

accept the change.

Use BN or K4 to choose
Hy La or Lkr? or FIrEQ.
Press [@ to accept the change.

Use BN or kd to choose
CH LLHE, FEd (Or FrEd2
Press [@ to accept the change.

Use B8 or kd to choose
LREch Or Aukn
Press [@ to accept the change.
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2 Mechanical Installation

Choose a mounting position as far away as possible from sources of electrical noise such as motors,
generators, fluorescent lights, high voltage cables/bus bars etc. An IP65 or IP67 access cover which
may be installed on the panel and surrounds is available as an option to be used when mounting the
instrument in damp/dusty positions. A wall mount case is available, as an option, for situations
in which panel mounting is either not available or not appropriate. A portable carry case is also
available, as an option, for panel mount instruments.

Prepare a panel cut out of 45mm x 92mm +1 mm / — 0 mm (see diagram below). Insert the
instrument into the cut out from the front of the panel. From the rear of the instrument fit the
two mounting brackets into the recess provided (see diagram below). Whilst holding the bracket
in place, tighten the securing screws being careful not to over-tighten, as this may damage the
instrument. Hint: use the elastic band provided to hold the mounting bracket in place whilst
tightening securing screws.

Vertical mounting
(bar graph displays)

Horizontal mounting 45mm

»
»|

45mm | PANEL CUT OUT ! PANEL

: : i cuT i 92mm
: : ouT 5

_1«9.5mm
Mounting bracket max
< 115mm — (2 off) +\A ", - omm
T I 10mm O I ‘
| | [ *
48mm| | e ————— | 44mm
j l 91mm
le— 53mm—> 111mm 96mm
< 104mm ——»
4 éHMh —
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3 Electrical installation

3.1 Electrical installation

The PM5 Panel 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 plug in, screw type, terminal blocks allow for wires of up to 2.5mm? for power, relays and
optional outputs and Imm? for sensor and other wiring to be fitted. Connect the wires to the
appropriate terminals as indicated below. Refer to connection details provided in this chapter 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. Acknowl-
edgement of correct operation may be obtained by applying an appropriate input to the instrument
and observing the reading. The use of screened cable is recommended for signal inputs.

For connection details of optional outputs refer to the separate “PM5 Panel Meter Optional Output
Addendum” booklet supplied when options are fitted.

Rear panel connections

Displays with BNC connector fitted (displays with front pushbuttons)

O O

O 1 O

Mains Earth COM N/O
AC Neutral (DC+) Relay 1

AC Active (DC-)

Electrode BNC connector

A B .
Remote input 2
Supply type is E RS485 P
factory configured or setup GND
use only .
Remote input 1
RTD
3W
GND
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Displays without BNC connector (displays without front pushbuttons)

O O

SETUP

112(3|4|5] |6|7|8|9h0l11H213 Epus”&m”as

LW T ROI010
O O

Mains Earth COM N/O
AC Neutral (DC+) Relay 1

AC Active (DC-)

A B .
Supply type is e RS485 pH/ORP input
factory configured or setup GND
use only '

Remote input 1
RTD
3W
GND

3.2 Remote/Digital input connections

Use latching or momentary switches/relays depending on remote input function requirements.

Input is not isolated and can be configured for voltage free or up to 24V input (e.g. see d.» m. ¢

P.UPfunction).

Remote input 2
Remote (not available on 4
input 1 Mo of digit LED display or
any LCD display)

3.3 Optional output connections

If output options are fitted refer to the ”PM5 Panel Meter Optional Output Addendum” booklet
for connection details.
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3.4 Sensor connection examples

Rear sensor connection
for panel meter fitted with
BNC connector
(any model with

2 Wire RTD 3 Wire RTD
GND 3W RTD 0 GND 3W RTD 0
e O mmm O

BNC connector for

BNC connector for
pH or Redox electrode

pH or Redox electrode

front pushbuttons) RTD RTD
2 Wire RTD 3 Wire RTD
2 Wire RTD 3 Wire RTD

GND 3W RTD GND Input

8] [9]
Shield

Rear sensor connection GND 3W RTD GND Input
for panel meter without 8] [9]
BNC connector
(4 digit LED or 4 or
Shield

6 digit LCD display)
2 Wire RTD or 3 Wire RTD

Balco thermistor

pH or Redox electrode pH or Redox electrode

Termination of a typical pH electrode with temperature compensation for screw terminal connection

#

Centre core - Red Tab
Shield - Black Tab

Temperature
Sensor wires.

If dual temperature sensors are fitted then the colour code is:
Red & Black Pt100, Green & White Pt1000.

RTD temperature sensors are not polarised and therefore the wires may
be placed either way around at the temperature input.

Note: If using low noise pH/Redox coaxial cable with an anti-microphonic layer ensure that this
layer is removed from the exposed wiring. This layer is conductive and may cause a short
circuit between the centre conductor and the cable shield resulting in an incorrect indication,
usually this fault would be seen as a constant 7.00 pH or 0OmV indication.

Central Conductor Inner Insulation

~  /

/! t —_

Anti-Microphonic Layer ~ Shield  Outer Insulation
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4 Function tables - summary of setup functions

Note: the order in which the functions appear on the display may not be exactly as shown below.
The availability and order of functions is determined by choice of function settings and options
fitted.

4.1 Alarm relay function table

Display Function Range Default | Your | Ref/Page
record
AL {to High setpoint value for Any display OFF See 5.1 /23
AL designated alarm value or OF F 4.12
H» Sh
AL {to Low setpoint value for Any display OoFF See 52 /24
AL designated alarm value or OF F 4.12
Lo
AL {to Hysteresis value for the O to 50000 o See 5.3 /25
AL designated alarm 4.12
HYSE
RL {to Trip time delay for the 0.0 to .o See 5.4 /26
g designated alarm relay x. S8C0.C 4.12
tn‘n P
RL {to Reset time delay for the 0.0 to .o See 5.5/ 26
g designated alarm relay x. SCCL0.C 4.12
rSt
AL ¢ Relay PI control span Any display HHH See 5.6 / 27
SPRN value 4.12
AL o Relay PI control setpoint Any display {000 See 5.7 ] 27
SEEP value 4.12
AL ¢ Relay PI control proportional Minimum 0.0 See 5.8 / 27
P.9 gain value display value 4.12
to 32.76 7
AL o Relay PI control integral gain Minimum 0.000 See 5.9 / 27
0.9 value display value 4.12
to 32.716 7
AL ¢ Relay PI control integral high 0.0t {00.0 {00.0 See 5.10 / 28
UM limit value 4.12
AL o Relay PI control integral low 0.0to {00.0 {00.0 See 5.11 / 28
'L limit value 4.12
AL x Relay PI control bias 0.0t BL.0 S8.. See 5.12 / 28
by AS 4.12
AL ¢ Relay PI control duty cycle 8.0 to o.o See 5.13 / 28
dutkY S80L.0C 4.12
SELS

(*Optional)—this function will only be accessible if the relevant option is fitted

14 of 77 PM5PHMAN-1.5-0



AL = | Relay PI frequency control “on” 8.0 to o.o See 5.14 / 29
an time S8Co.C 4.12
SELS
AL x Alarm relay z action to n.oa.n.c n.o See 5.15 /29
R normally open (de-energised) or 4.12
normally closed (energised)
AL o Alarm trailing or setpoint mode | SEE.P, &L { | SEE.P See 5.16 / 29
EFR L kL2 kL3, 4.12
ELM ELS,
ELE
AL x Alarm relay operating mode H Lo, H Lo See 5.17 / 31
OPE- Cerd  FIESR 4.12
AL o Alarm relay operation input PH 'kd L UE See 5.18 / 31
Ch selection 4.12
AL o Alarm relay latching operation Ruko, Aukto See 5.19 / 31
LRAREch LRAEch 4.12
(*Optional)—this function will only be accessible if the relevant option is fitted
4.2 Analog output 1 function table
Display Function Range Default | Your | Ref/Page
record
roi Output selection for analog “$-20. “-2o0 5.20 / 32
Ouk Pl | output 1. Not seen if output is | 8- L8.80- {3
fixed at 4-20mA (*Optional)
roi Input selection for analog PH O P or PH 5.21 / 32
' nPut output 1 (*Optional) Ttd
roi Analog output 1 PI control on N0 or HES No 5.22 / 33
p.CE} or off (*Optional)
roi Analog output 1 PI control Any display o 5.23 / 33
SEEP setpoint (*Optional) value
T8 ¢ | Analog output 1 PI control span Any display {000 5.24 / 34
SPRA (*Optional) value
roi Analog output 1 PI control Minimum 000 5.25 / 34
P9 proportional gain (*Optional) display value
to 32.76 7
roi Analog output 1 PI control Minimum 0.000 5.26 / 34
.9 integral gain (*Optional) display value
to 32. 167
roi Analog output 1 PI control 0.0t 00.0 000 5.27 / 35
}H integral high limit (*Optional)
o Analog output 1 PI control 0.0t {00.0 (000 5.28 / 35
R integral low limit (*Optional)
(*Optional)—this function will only be accessible if the relevant option is fitted
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8 ¢ | Analog output 1 PI control bias | 8.8 to (880.0 | 58.8 5.29 / 36

b, AS (*Optional)

roi Analog output 1 option low Any display H 5.30 / 36
Lo display value (*Optional) value

rod Analog output option high Any display {000 5.31 / 36

H 9h display value (*Optional) value

(*Optional)—this function will only be accessible if the relevant option is fitted
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4.3 Analog output 2 function table

Display Function Range Default | Your | Ref/Page
record
roce Output selection for analog 4“-20, 0- .0 | 4-20 5.32 / 37
OutkPt output 2 (*Optional) or 8- 10
roe Input selection for analog PH, OIPor PH 5.33 / 37
' APut output 2 (*Optional) Tkd
ra Analog output 2 PI control on flo or HES Mo 5.34 / 38
Le or off (*Optional)
roce Analog output 2 PI control Any display o 5.35 / 38
SEEP setpoint (*Optional) value
Y82 | Analog output 2 PI control span Any display ] 5.36 / 38
SPRA (*Optional) value
ro Analog output 2 PI control -32.768 to 000 5.37 / 39
P.S proportional gain (*Optional) 32.767
roe Analog output 2 PI control -32.768+t | 0.0O0O 5.38 / 39
0.9 integral gain (*Optional) 32.767
roe Analog output 2 PI control 0.0t (00.0 (N HEHH 5.39 / 39
' LH integral high limit (*Optional)
roe Analog output 2 PI control 0.0 to {00.0 (000 5.40 / 39
R integral low limit (*Optional)
Y802 | Analog output 2 PI control bias | 8.8 to {00.0 S&.t. 5.41 / 40
b, AS (*Optional)
roe Analog output 2 option low Any display o 5.42 / 40
Lo display value (*Optional) value
ro Analog output option high Any display {000 5.43 / 40
H Sh display value (*Optional) value
(*Optional)—this function will only be accessible if the relevant option is fitted
4.4 Input function table
Display Function Range Default | Your | Ref/Page
record
' nPuk Input type PHor OGP PH 5.44 / 40
'} APut
EYPE
P nPutk Decimal point selection Oto 8.003 H 5.45 / 41
diPt
' nPutk Display rounding selection 8.0 (to H 5.46 / 41
drnd 58.00
} nPutk Digital filter 0 12 3 ¥4 c 5.47 / 41
FLikr 5,6 18
(*Optional)—this function will only be accessible if the relevant option is fitted
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} APutk Input polarity 85 or NEY POS 5.48 / 42
b APuk
POL
} nPuk pH/ORP offset calibration n/a n/a 5.49 / 42
OFSE
CRL
} nPut pH/ORP calibration point 1 n/a n/a 5.50 / 42
CRL
} mPuk | pH/ORP offset calibration point n/a n/a 5.51 / 43
CRL? 2
b nPut pH/ORP uncalibration n/a n/a 5.52 / 43
UDRL
} nPut pH/ORP grab calibration n/a n/a 5.53 / 43
9-Rb sample
CRL
} nPutk pH/ORP grab calibration Any display n/a 5.54 / 44
9-Rb sample scaling value value
CRL
} mPuk | pH/ORP grab calibration on/off | OFF or ON n/a 5.55 / 44
9-Rb
(*Optional)—this function will only be accessible if the relevant option is fitted
4.5 Bargraph display function table
Display Function Range Default | Your | Ref/Page
record
bAR-9 Bargraph channel PHor lkd PH 5.56 / 44
Ch
bAR-S Bargraph type bAr, S.dot, bR~ 5.57 / 45
EYPE d.dot.
c.bRr or
r.dot
bAR-S Bargraph low value Any display H 5.58 / 45
Lo value
bR-9 Bargraph high value Any display {000 5.59 / 46
H value
(*Optional)—this function will only be accessible if the relevant option is fitted
4.6 Temperature sensor function table
Display Function Range Default | Your | Ref/Page
record
rtd Temperature sensor type nonE, (0G0, {800 5.60 / 46
EYPE {000

(*Optional)—this function will only be accessible if the relevant option is fitted
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rkd Manual temperature setting -48.0 to 25.0 5.61 / 47
dEF (80.0

or

rtd Temperature uncalibration o or HES Mo 5.62 / 47
U.CRAL

rkd First calibration point for n/a n/a 5.63 / 47
CRL temperature input

rkd Second calibration point for n/a n/a 5.64 / 48
fRAL? temperature input 1

(*Optional)—this function will only be accessible if the relevant option is fitted

4.7 Display functions

Display Function Range Default | Your | Ref/Page
record

d SP Display brightness {to B 6 5.65 / 48

br 9k

d SP Dimmed display brighness Oto {6 2 5.66 / 48

dul

(*Optional)—this function will only be accessible if the relevant option is fitted

4.8 P button and remote input function table

Display Function Range Default | Your | Ref/Page
record

.2 NP | Front P button operation mode | RORE .P.H, . | NONE 5.67 / 49
Pbut PLo.

(&)
’

(x]
e,

Remote input 1 operation mode none. none 5.68 / 49

-~ 0

N

H .LD.
RL.Ac.
RCISS or
dul
Remote input 2 operation mode NOonE . nonE 5.69 / 50
P.Hal d.
d.Haol d.
PH Plo.
Hy Lo . Au.Rce
or RCLSS

(*Optional)—this function will only be accessible if the relevant option is fitted

m
A
ny 0
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4.9 Remote signal level (digital inputs)

Display Function Range Default | Your | Ref/Page
record
do Remote input (digital inputs) 1 | BPEn, H» Sk, | H» Sh 5.70 / 50
doonm. pull up/down operation Lo
P.UP
d.» n | Remote input (digital inputs) 1 H Sh Lo Hy Sk 5.71 / 51
do o input level
L
do nm Remote input (digital inputs) 2 | GPEn, Hy Sk | H» Sh 5.72 / 51
do n2 pull up/down operation Lo
P.U
do Remote input (digital inputs) 2 H Sh Lo H Sh 5.73 / 51
do n2 input level
Lol
(*Optional)—this function will only be accessible if the relevant option is fitted
4.10 Access modes function table
Display Function Range Default | Your | Ref/Page
record
RCLCES Easy access mode nonE, (2, nonE 5.74 / 52
ERSY 3 4.5 8,
LEUEL CRL
CLES Remote input access mode nonE, 2, none 5.75 / 52
r2 nPE , 4.5, 6,
LEUEL CRL
RCLES PIN code 1 O to SCO0D ] 5.76 / 52
usr.
Pn (n]
CLES PIN code 1 access level noneE, | 2, none 5.77 / 53
usr. i 3.4 5 8,
LEUEL CRL
RCCES PIN code 2 O to SO0O0O o 5.78 / 53
usr.e
Pu (n]
RCLCES PIN code 2 access level noneE, |2, none 5.79 / 54
usr 3.4 5 8,
LEUEL CRL
RCCES | User assignable access function 1 80880 to oooo 5.80 / 54
Fr. ! FFFF hex
fodE
CLES User assignable access 1 level dF k., {2, dF k 5.81 / 54
Fr. il value 3 45 6,
LEUEL CRL,S.CRL

(*Optional)—this function will only be accessible if the relevant option is fitted
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CLES | User assignable access function 2 o080 to LHEHE 5.82 / 55
Fr.2 FFFF hex.
CodE
RLCLES User assignable access 2 level dFl ke, 12, dF k 5.83 / 55
Frn.2 value 345 8,
LEUEL CRAL S.CAL
RLCCES | User assignable access function 3 2000 to HHHH 5.84 / 55
Fr.3 FFFF hex
CodE
RCLCES User assignable access 3 level dFt k, |2, dF k 5.85 / 56
Fr.3 value 345 8,
LEUEL CRL, S.CRAL
RCCES | User assignable access function 4 8080 to L HE 5.86 / 56
Fr.M FFFF hex.
CodE
CLES User assignable access 4 level dFk, {2, dF! k 5.87 / 56
Fr.M value 345 86,
LEUEL CRAL, 5.CRAL
(*Optional)—this function will only be accessible if the relevant option is fitted
4.11 Serial output function table
Display Function Range Default | Your | Ref/Page
record
SER Serial operation mode NMonE Lonk. | NanE 5.88 / 57
OPE- (*Optional) Pa!!} R.buS
or dt 5P
SER Serial baud rate (*Optional) (200, 2400, | [8LC 5.89 / 57
bRud <800, |600,
{R.2, 384
5758, {i5.¢2
SER Serial parity (*Optional) 8n BE, 80, an 5.90 / 58
Pried qE 0
SE~ Serial address (*Optional) {to 27 { 5.91 / 58
Uro E
Rddr
(*Optional)—this function will only be accessible if the relevant option is fitted
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4.12

Relay table

Record your relay settings in the table below

Display Relay 1 Relay 2 Relay 3 Relay 4 Relay 5 Relay 6 Relay 7
H Sk

Lo

HYSE

Ery P

rSt

LY

EFR L

OPE- n/a n/a n/a n/a n/a
Ch

LREch

SPRN n/a n/a n/a n/a n/a
SEEP n/a n/a n/a n/a n/a
P.g n/a n/a n/a n/a n/a
0.9 n/a n/a n/a n/a n/a
P LH n/a n/a n/a n/a n/a
R n/a n/a n/a n/a n/a
b, RS n/a n/a n/a n/a n/a
dukd SELS n/a n/a n/a n/a n/a
on SELCS n/a n/a n/a n/a n/a
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5 Explanation of functions

The setup and calibration functions are configured through a push button sequence. The three
push buttons located at the front of the instrument are used to alter settings. The access modes
available are detailed in section 1.2, starting on page 5.

Explanation of Functions

5.1 Alarm relay high setpoint

Section: AL {to AL T

Display: Hy Sh

Range: Any display value or OF F
Default Value: OFF

Default Access Level &

Function number Y2300 to 4007

Displays and sets the high setpoint value for the designated alarm. Use this high setpoint function
if an alarm operation is required when the display value becomes equal to or greater than the
required setpoint value.

To set the high alarm value go to the H» Sk function, press [@ and when you see a digit of the value
flash use the &Y or K push buttons to set the required value then press [@ to accept this selection.
The high alarm setpoint may be disabled by pressing the B8 and & push buttons simultaneously.
When the alarm is disabled the display will indicate @F F. If the alarm is allocated both a low and
high setpoint then the alarm will activate when the value displayed moves outside the band set by
the low and high setpoints. The value at which the alarm will reset is controlled by the HY¥5Sk
function.

Overlapping alarms - if the H» Sk value is set lower than the Lo value then the alarm will
activate in the band between the two values.

If the display has annunciator leds for the alarm then the annunciator will initially flash in alarm
condition, if the alarm is acknowledged by pressing the [@ button the annunciator will be solidly
lit until the display moves out of alarm condition.

Example:
If H» 9k under RL {is set to {88 then alarm 1 will activate when the display value is {88 or
higher. Any relay allocated to this alarm will also activate.

PM5PHMAN-1.5-0 23 of 77



Display Value

A

ALX My G - - m o o T o TS mmmmm g e -
[

Setpoint

relay

activates Setpoint

relay

resets

Tim;
5.2 Alarm relay low setpoint
Section: AL {to AL 7
Display: Lo
Range: Any display value or OF F
Default Value: OFF
Default Access Level 2
Function number YO (0 to 40 17

Displays and sets the low setpoint value for the designated alarm.

Use this low setpoint function if a relay operation is required when the display value becomes equal
to or less than the required setpoint value.

To set the low alarm value press [@ and when you see a digit of the value flash use the B8 or K4
push buttons to set the required value then press [@ to accept this selection.

The low alarm setpoint may be disabled by pressing the B8 and & push buttons simultaneously.
When the alarm is disabled the display will indicate 8F F. If the alarm is allocated both a low and
high setpoint then the alarm will activate when the value displayed moves outside the band set by
the low and high setpoints. The value at which the alarm will reset is controlled by the Hysteresis
function.

If the display has annunciator leds for the alarm then the annunciator will initially flash in alarm
condition, if the alarm is acknowledged by pressing the [@ button the annunciator will be solidly
lit until the display moves out of alarm condition.

Overlapping alarms - if the H» 3k value is set lower than the La value then the alarm will
activate in the band between the two values.

Example:
If Lo under AL {is set to then relay 1 will activate when the display value is 10 or less. Any
relay allocated to this alarm will also activate

[T x]
o
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Display Value

Setpoint
relay
Setpoint resets
relay
activates

AL x HYSE value
(hysteresis or deadband)

5.3 Alarm hysteresis (deadband)

Section: AL {to AL T
Display: HYSE

Range: O to SOO0CO
Default Value: {0

Default Access Level 3

Function number 4020 to 4027

Displays and sets the alarm hysteresis limit for the designated alarm. To set a alarm hysteresis
value go to the function and use the B8 or K push buttons to set the value required then press
(3@ to accept this value. The hysteresis value is common to both high and low setpoint values. The
hysteresis value may be used to prevent too frequent operation of the alarm and associated relays
when the measured value is rising and falling around setpoint value. e.g. if H4Sk under RL {
is set to zero the alarm will activate when the display value reaches the alarm setpoint (for high
alarm) and will reset when the display value falls below the setpoint, this can result in repeated

on/off switching of relays at around the setpoint value.

The hysteresis setting operates as follows: In the high alarm mode, once the alarm is activated
the input must fall below the setpoint value minus the hysteresis value to reset the alarm. e.g. if
Hy Sk under AL {is to 580.0 and HYSE is set to 3.8 then the setpoint alarm will activate once
the display value goes to 58.8 or above and will reset when the display value goes below Y 7.8 i.e.
at 6.9 or below. In the low alarm mode, once the alarm is activated the input must rise above
the setpoint value plus the hysteresis value to reset the alarm. e.g. if La is to 280.80 and HYSk

is set to 0.8 then the alarm will activate when the display value falls to 8.8 or below and will

reset when the display value goes above 38.0 i.e at 30. { or above.

To set the hysteresis value go to the H¥Sk function, press [@ and when you see a digit of the value
flash use the &Y or B push buttons to set the required value then press [@ to accept this selection.
The hysteresis units are expressed in displayed engineering units.

Example: If H» 3h is set to {880 and HYSE is set to {8 then alarm 1 will activate when the

display value is {88 or higher and will reset at a display value of 8% or lower.
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5.4 Alarm relay trip time

Section: AL {to AL T
Display: Er P
Range: 0.0 to S000.0

Default Value: o
Default Access Level 3

Function number YOMDO to 4O

Displays and sets the alarm trip time in seconds. The trip time is common for both alarm high and
low setpoint values. The trip time provides a time delay before the alarm relay will activate when
an alarm condition is present. The alarm condition must be present continuously for the whole trip
time period before the alarm will activate. If the input moves out of alarm condition during this
period the timer will reset and the full time delay will be restored. This trip time delay is useful
for preventing an alarm trip due to short non critical deviations from setpoint. The trip time is

selectable over & to 58088 seconds.

To set the trip time value go to the &r» P function, press [@ and when you see a digit of the value
flash use the &Y or K@ push buttons to set the required value then press [@ to accept this selection.

Example: If £r» P is set to 5 seconds then the display must indicate an alarm value for a full 5
seconds before the relay will activate.

5.5 Alarm relay reset time

Section: AL {to AL T
Display: TSk

Range: 0.0 to S000.0
Default Value: 0.0

Default Access Level 3

Function number 4050 to 4057

Displays and sets the alarm reset delay time in seconds. The reset time is common for both alarm
high and low setpoint values. With the alarm condition is removed the alarm relay will stay in
its alarm condition for the time selected as the reset time. If the input moves back into alarm
condition during this period the timer will reset and the full time delay will be restored. The reset

time is selectable over & to SQ808 seconds.

To set the reset time value go to the £S& function, press @ and when you see a digit of the value
flash use the B or K@ push buttons to set the required value then press [@ to accept this selection.

Example: If 'Sk is set to {8 seconds then the resetting of alarm relay will be delayed by 10
seconds.
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5.6 Relay PI control span

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

AL o
SPRN
Any display value

[Ixlx]
LS )

I.’
H42]0 to 427

Allows setting of the control span, refer to “Setting up the relay PI control” chapter.

5.7 Relay PI control setpoint

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

AL o
SEEP
Any display value

[Ixislxl
(SN )

L]
4200 to 4207

Allows setting of the control setpoint, refer to “Setting up the relay PI control” chapter.

5.8 Relay PI control proportional gain value

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

AL ¢

P.S

Minimum display value to 32. 67
0.0

l.‘

He2 0 to 42 7

Allow the relay PI control proportional gain to be set, refer to “Setting up the relay PI control”

chapter.

5.9 Relay PI control integral gain value

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

AL o
0.9
Minimum display value to 32. 767

/o
LS. LSS

Y
4220 to Haa

Allow the relay PI control integral gain to be set, refer to “Setting up the relay PI control”

chapter.

PM5PHMAN-1.5-0
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5.10 Relay PI control integral high limit value

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

x|

w T
’
’ .

]

H

Oto {800.0
(x]

]

aa

meor
LIS, LS

I.‘
YD to 42

Allow the relay PI control integral high limit to be set, refer to “Setting up the relay PI control”

chapter.

5.11

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

Relay PI control integral low limit value

0

Lz

oo

NelaNzl
to s s

€

|mor
LS. s

&

]
“4250 to 4257

Allow the relay PI control integral low limit to be set, refer to “Setting up the relay PI control”

chapter.

5.12

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

Relay PI control bias

4280 to 4267

Allow the relay PI control bias to be set, refer to “Setting up the relay PI control” chapter.

5.13 Relay PI control duty cycle

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

AL 2
dukYd SELCS
0.0 to S000.0

mor
L= Py
I.'

H2 70 to H2 17

Allows the relay PI control duty cycle to be set, refer to “Setting up the relay PI control” chap-
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ter.

5.14 Relay PI frequency control “on” time

Section: AL ¢

Display: on SELS
Range: 0.0 to SC00.0
Default Value: 0.0

Default Access Level ™

Function number 4280 to 4287

Allows the relay PI frequency control “on” time to be set, refer to “Setting up the relay PI control”
chapter.

5.15 Alarm relay normally open/closed

Section: AL«

Display: LY

Range: n.o.n.c
Default Value: n.o

Default Access Level “

Function number 4030 to 4037

Displays and sets the setpoint alarm relay = action to normally open (de-energised) or normally
closed (energised), when no alarm condition is present. Since the relay will always open when
power is removed a normally closed alarm is often used to provide a power failure alarm indication.

To set the alarm relay for normally open or closed go to the LY function, press [@ and when you
see the decimal points flash use the B8 or K push buttons to set the required selection then press
[3 to accept this selection.

Example: If set to m.a the alarm relay will be open circuit when the display is outside alarm
condition and will be closed (short circuit across COM and N/O terminals) when the display is in
alarm condition.

5.16 Alarm trailing or setpoint mode

Section: AL o

Display: RN L

Range: SEEP EL L ELZ ELI ELMY ELS ELSE
Default Value: SEE.P

Default Access Level “

Function number 4080 to 406

This function will not be seen unless extra optional relays are fitted. Each alarm relay, except relay
1, may be programmed to operate with an independent setpoint value (SEE.P selected) or may be
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linked to operate at a fixed difference to another relay setpoint, known as trailing operation. The
operation is as follows:

e Relay 1 (RL ) is always independent.

(AL 1)
e Relay 2 (RL2) may be independent or may be linked to relay 1 (EL {).
e Relay 3 (RL 3) may be independent or may be linked to relay 1 (8L {) or relay 2 (kL 2).

q

e Relay 4 (RLY) may be independent or may be linked to relay 1 (&L {), relay 2 (€L &) or
relay 3 (&L 3).

. Relay 5 (RLS) may be independent or may be linked to relay 1 (L {), relay 2 (kL 2), relay
3 (kL 3) or relay 4 (EL ).

3)
o Relay 6 (RL8B) may be independent or may be linked to relay 1 (&L {), relay 2 (kL 2), relay
3 (kL 3), relay 4 (EL Y) or relay 5 (L 5).

o Relay 7 (RL ) may be independent or may be linked to relay 1 (&L {), relay 2 (kL 2), relay
3 (kL 3), relay 4 (EL M), relay 5 (EL S) or relay 6 (EL &).

The operation of each alarm is selectable by selecting, for example, (Relay 4) AL SEE.P = Relay
4 normal setpoint or RL™ kL { = Relay 4 trailing relay 1 or RLM EL 2 = Relay 4 trailing relay
2 or RLM EL 3 = Relay 4 trailing relay 3. For trailing set points the setpoint value is entered as
the difference from the setpoint being trailed.

If the trailing setpoint is to operate ahead of the prime setpoint then the value is entered as a
positive number and if operating behind the prime setpoint then the value is entered as a negative
number.

Notes: do not use trailing alarms for mixed input types or channels e.g. do not set relay 2 to trail
relay 1 if relay 1 is set to operate from the Channel 1 pH input and relay 2 is set to operate from a
temperature input. If a high (RL z ks Sh) trailing alarm is set then this will only follow the high
alarm setting of the relay it is set to trail. Similarly a low alarm will only trail a low alarm of the
relay it is set to trail. It is possible to use trailing alarms with both high and low alarm settings
used for each relay.

Example 1 - High alarm: With Relay 2 set to trail relay 1, if AL { H» Sh is set to {8.00 and
ALZ2 H» This set to 8.580 then relay 1 will activate at {8.88 and relay 2 will activate at {8.580
(i.e. 10.00 + 0.50). If relay 2 had been set at =8.58 then Relay 2 would activate at .58 (i.e.
10.00 - 0.50) or above.

Example 2 - Low alarm: With Relay 2 set to trail relay 1, if AL { La is set to .88 and AL 2
Lo is set to .88 then relay 1 will activate at 8.88 and relay 2 will activate at 8.88 (i.e. 6.00 +
2.00). If relay 2 had been set at =2.88 then Relay 2 would activate at 4.88 (i.e. 6.00 — 2.00) or
below.
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5.17 Alarm relay operating mode

Section: AL

Display: OPE-

Range: Ho Lo, CkrF?  FIENR
Default Value: Hy Lo

Default Access Level “

Function number HiEDtoH BT

Sets the operating mode for the selected relay, refer to “Setting up the relay PI control” chapter.

5.18 Alarm relay operation input selection

Section: AL o
Display: Ch
Range: PH 'td

Default Value: L
Default Access Level “

Function number YO0 to 4O

Sets the input from which the selected alarm relay will operate. Selections available are:
L} VE - relay operates from the live value
L ORd - relay operates from the load value

L.HL d - relay operates from the load held value

To set the alarm relay input selection go to the £+ function, press [@ and when you see the decimal
points flash use the B8 or & push buttons to set the required selection then press [@ to accept this
selection.

5.19 Alarm relay latching operation

Section: AL o

Display: LREch
Range: Auto, LRECh
Default Value: Auto

Default Access Level

Function number (MWW to M 17

Allows selection of alarm latching operation. If set to Rwke the alarm relays will not latch i.e.
they will automatically reset when the display moves out of alarm condition. If set to L Rkeh the
relay will latch and will not reset until the display value is out of alarm condition and either the
[@ button is pressed to clear the latch condition or if power is removed. The relay hysteresis, trip
time and reset time settings still apply to latching relays.

In latching mode the alarm annunciator (5 digit display type only) will flash when the display goes
into alarm condition. If the display goes out of alarm condition without being acknowledged the
flashing period will change to give a longer “oft” time. If the alarm is acknowledged by pressing the
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(@ button then the annunciator will change from flashing to solidly lit. Once the alarm has been
acknowledged the relay will be free to reset once the display value moves out of alarm condition.

5.20 Output selection for analog output 1

Section: roi

Display: Ouk Pt

Range: 4“-20.0-.0.0- 10
Default Value: 4-20

Default Access Level M

Function number L 1]

Seen only when 16 bit analog retransmission option with choice of outputs is fitted. If the 4-20mA
only output is fitted then this function will not be seen. Sets the output type for the 16 bit analog
output. Choices are:

e 4-20 for 4 to 20mA output
e O- L0 for 0 to 1VDC output

e O- {0 for 0 to 10VDC output

To set the selection go to the Buk Pk function, press @ and when you see a digit of the value flash
use the B¥ or B push buttons to set the required value then press [@ to accept this selection.

5.21 Input selection for analog output 1

Section: o

o
Display: } nPut

Range: PH OFPorlkd
Default Value: PH

Default Access Level M

Function number “3ED

Seen only when analog retransmission option fitted. Sets the input from which the first analog
output will operate. If the display is set to show pH then the ORP option will not be see. If the
display is set to show ORP then the pH option will not be seen. Selections available are:

PH - output operates from the pH value

OF P - output operates from the ORP Redox value

T kd - output operates from temperature value

To set the selection go to the ¢ mPwk function, press [@ and when you see a digit of the value flash
use the &Y or B push buttons to set the required value then press [@ to accept this selection.
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5.22 Analog output 1 PI control on or off

Section: ro
Display: Pk
Range: O or HYES
Default Value: Mo
Default Access Level “
Function number 4500

Allows selection of retransmission (fla) or PI control analog output (4&5). If set to fla then the
analog output will operate as a retransmission output using the limits set at the La and H» GH
functions. If set to YES then the analog output will operate as a PI control output and the PI
control functions will appear.

Seen only when analog retransmission option fitted. Refer to the separate “PM5 Meter Optional
Output Addendum” booklet supplied when this option is fitted for wiring details. Refer to the
addendum “Analog PI control output” chapter for a full description of the analog PI control
functions.

To set the selection go to the P.Ck? function, press @ and when you see the decimal points
flash use the &Y or K@ push buttons to select the required setting then press [@ to accept this
selection.

5.23 Analog output 1 PI control setpoint

Section: Yo

Display: SEEP

Range: Any display value
Default Value: ]

Default Access Level “

Function number 45 O

Allows selection of the PI control setpoint.

Seen only when analog retransmission option fitted. Refer to the separate “PM5 Meter Optional
Output Addendum” booklet supplied when this option is fitted for wiring details. Refer to the
addendum “Analog PI control output” chapter for a full description of the analog PI control
functions.

To set the selection go to the SE&P function, press [@ and when you see a digit of the value flash
use the &Y or B push buttons to set the required value then press [@ to accept this selection.
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5.24 Analog output 1 PI control span

Section: o

o
Display: SPARA

Range: Any display value
Default Value: {000

Default Access Level

Function number 45 8

Allows selection of the PI control span.

Seen only when analog retransmission option fitted. Refer to the separate “PM5 Meter Optional
Output Addendum” booklet supplied when this option is fitted for wiring details. Refer to the
addendum “Analog PI control output” chapter for a full description of the analog PI control
functions.

To set the value go to the SPRA function, press [@ and when you see a digit of the value flash use
the B8 or K push buttons to set the required value then press [@ to accept this selection.

5.25 Analog output 1 PI control proportional gain

Section: roi

Display: P8

Range: Minimum display value to 32. 67
Default Value: {000

Default Access Level M

Function number 14520

Allows selection of the PI control proportional gain.

Seen only when analog retransmission option fitted. Refer to the separate “PM5 Meter Optional
Output Addendum” booklet supplied when this option is fitted for wiring details. Refer to the
addendum “Analog PI control output” chapter for a full description of the analog PI control
functions.

To set the value go to the P.9 function, press [@ and when you see a digit of the value flash use
the B8 or K push buttons to set the required value then press [@ to accept this selection.

5.26 Analog output 1 PI control integral gain

Section: roi

Display: 0.9

Range: Minimum display value to 32. 67
Default Value: 0.000

Default Access Level M

Function number 4528

Allows selection of the PI control integral gain.
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Seen only when analog retransmission option fitted. Refer to the separate “PM5 Meter Optional
Output Addendum” booklet supplied when this option is fitted for wiring details. Refer to the
addendum “Analog PI control output” chapter for a full description of the analog PI control

functions.
To set the value go to the ¢ .9 function, press [@ and when you see a digit of the value flash use

the &8 or N push buttons to set the required value then press [@ to accept this selection.

5.27 Analog output 1 PI control integral high limit

Section: rou
Display: P UM

Range: 0.0to {00.0
Default Value: (000
Default Access Level

Function number 4538

Allows selection of the PI control integral high limit.

Seen only when analog retransmission option fitted. Refer to the separate “PM5 Meter Optional
Output Addendum” booklet supplied when this option is fitted for wiring details. Refer to the
addendum “Analog PI control output” chapter for a full description of the analog PI control
functions.

To set the value go to the ! .H function, press [@ and when you see a digit of the value flash use
the B8 or K push buttons to set the required value then press [@ to accept this selection.

5.28 Analog output 1 PI control integral low limit

Section: Yo
Display: AR

Range: 0.0to {00.0
Default Value: {000
Default Access Level ™

Function number H4&a40o

Allows selection of the PI control integral low limit.

Seen only when analog retransmission option fitted. Refer to the separate “PM5 Meter Optional
Output Addendum” booklet supplied when this option is fitted for wiring details. Refer to the
addendum “Analog PI control output” chapter for a full description of the analog PI control
functions.

To set the value go to the ! .L function, press [@ and when you see a digit of the value flash use
the B8 or K push buttons to set the required value then press [@ to accept this selection.
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5.29 Analog output 1 PI control bias

Section: roi
Display: b RS
Range: 0.0to {00.0
Default Value: S8.C
Default Access Level

Function number 4548

Allows selection of the PI control bias.

Seen only when analog retransmission option fitted. Refer to the separate “PM5 Meter Optional
Output Addendum” booklet supplied when this option is fitted for wiring details. Refer to the
addendum “Analog PI control output” chapter for a full description of the analog PI control
functions.

To set the value go to the by RS function, press [@ and when you see a digit of the value flash use
the B8 or K push buttons to set the required value then press [@ to accept this selection.

5.30 Analog output 1 option low value

Section: o

o
Display: Lo

Range: Any display value
Default Value: o

Default Access Level M

Function number v 20

Seen only when analog retransmission option fitted. Refer to the separate “PM5 Meter Optional
Output Addendum” booklet supplied when this option is fitted for wiring details.

Displays and sets the analog retransmission output low value (4mA or 0V) in displayed engineering
units. To set the selection go to the L function, press [@ and when you see a digit of the value
flash use the &Y or K@ push buttons to set the required value then press [@ to accept this selection.

Example:If it is required to retransmit 4mA when the display indicates & then select & in this
function using the &Y or K button.

5.31 Analog output option high value

Section: roi

Display: H» Sh

Range: Any display value
Default Value: {000

Default Access Level M

Function number Y 30

Seen only when analog retransmission option fitted. Refer to the separate “PM5 Meter Optional
Output Addendum” booklet supplied when this option is fitted for wiring details.
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Displays and sets the analog retransmission output high display value (20mA, 1V or 10V) in
displayed engineering units.

To set the value go to the H» Bk function, press [@ and when you see a digit of the value flash use
the B8 or & push buttons to set the required value then press [@ to accept this selection.

Example: If it is required to retransmit 20mA when the display indicates S8 then select S8 in
this function using the &Y or K button.

5.32 Output selection for analog output 2

Section: roe

Display: Ouk Pt

Range: 4-20. 0-{0or 8O- 10
Default Value: 4-20

Default Access Level “

Function number "y

Seen only when dual 16 bit analog retransmission option fitted. Sets the output type for the 16 bit
analog output. Choices are:

Y -20 for 4 to 20mA output
8- L8 for 0 to 1VDC output

8- {0 for 0 to 10VDC output

To set the selection go to the Suwk Pk function, press [@ and when you see a digit of the value flash
use the &Y or B push buttons to set the required value then press [@ to accept this selection.

5.33 Input selection for analog output 2

Section: ro

Display: ' APut

Range: PH OrPorlkd
Default Value: PH

Default Access Level “

Function number H3E !

Seen only when dual analog retransmission option fitted. Sets the input from which the second
analog output will operate. See function 3 §} aPuk for further details.
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5.34 Analog output 2 PI control on or off

Section: ro
Display: L
Range: No or YES
Default Value: Mo
Default Access Level
Function number “450 ¢

Allows selection of retransmission (fla) or PI control analog output (YES). See function 3 ¢

L&} for further details.

5.35 Analog output 2 PI control setpoint

Section: roe

Display: SEEP

Range: Any display value
Default Value: HH

Default Access Level “

Function number He (!

Allows selection of the PI control setpoint.

Seen only when dual analog retransmission option fitted. See function 8 { SE&P for further
details.

5.36 Analog output 2 PI control span

Section: roe

Display: SPRA

Range: Any display value
Default Value: {000

Default Access Level

Function number H46 (]

Allows selection of the PI control span for analog output 2. See function 8 { SPRA for further
details.
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5.37

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

Analog output 2 PI control proportional gain

[l x|
[ =)

P.S

88 to 32.167

32.7
mrr
PN

o
H&62 ¢

Allows selection of the PI control proportional gain. See function 8 { P.9 for further details.

5.38 Analog output 2 PI control integral gain

Section: roe
Display: 0.9
Range: -32.768 to 32.76 1
Default Value: 0.0oo
Default Access Level “
Function number 4629
Allows selection of the PI control integral gain. See function 8 ¢} .9 for further details.

5.39 Analog output 2 PI control integral high limit

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

ro2
}H
0.0 to 188.0
¢« M

LSS
}H

639

Allows selection of the PI control integral high limit. See function 8 &} .H for further details.

5.40 Analog output 2 PI control integral low limit

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

Allows selection of the PI control integral low limit. See function £3 &3
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5.41

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

Analog output 2 PI control bias

HE49

Allows selection of the PI control bias. See function & ¢ &y RS for further details.

5.42 Analog output 2 option low value

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

Seen only when dual analog retransmission option fitted. See function !

tails.

roe
Lo
Any display value

[x]
[ ¥}

Y
Hid!

0 { Lo for further de-

5.43 Analog output option 2 high value

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

[l x|
L =]

H» 9h
Any display value

[Tl
LsLsLs

I.‘
€i3

Seen only when dual analog retransmission option fitted. See function 8 { H» Sk for further

details.

5.44 Input type

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

} APut

! APuk EYPE
PHor OF

PH

CRAL

“L80

Displays and sets the input type, either pH or ORP (Redox) can be selected. To set the input type
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go to the function, press [@ and when you see the setting flash use the B8 or K push buttons to
set the required input type then press [@ to accept this selection.

5.45 Decimal point selection

Section: ' APut
Display: CPE
Range: O to 8.OO
Default Value: o
Default Access Level C[RL
Function number Y o0

Displays and sets the decimal points to be displayed for the pH or ORP input. To set the input

type go to the function, press [@ and when you see a digit of the value flash use the &8 or &

push buttons to set the required number of decimal points then press [@ to accept this selection.

As the accuracy of the ORP value is 5bmV there is no reason to select any decimal points for the
[}

ORP display. A decimal point setting of 8. ¢ or 8.802 is recommended for the pH display, it will
be difficult to obtain a stable reading with more decimal points.

5.46 Display rounding selection

Section: ' APuk
Display: drnd

Range: 0.0 {to 58.00
Default Value: o

Default Access Level “

Function number H3bD

Displays and sets the display rounding to be displayed for the pH or ORP input. For example if
the display rounding is set to 8.85 the display value will only show multiples of 0.05. This can
be used to reduce instability in the reading. To set the rounding value go to the function, press
@ and when you see a digit of the value flash use the &8 or & push buttons to set the required

rounding value then press [@ to accept this selection.

5.47 Digital filter

Section: '} APut

Display: FLir

Range: o 2, 3456 18
Default Value: c

Default Access Level

Function number “3L o

Displays and sets the digital filter value. Digital filtering uses a weighted average method of
determining the display value and is used for reducing display value variation due to short term

interference. The digital filter range is selectable from & to 8, where & = none and 8 = most
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filtering. Note that the higher the filter setting the longer the display may take to reach its final
value when the input is changed, similarly the relay operation and any output options will be
slowed down when the filter setting is increased. To set the filter go to the FLEr function, press
@ and when you see a digit of the value flash use the B or K push buttons to set the required
value then press [@ to accept this selection.

5.48 Input polarity

Section: ) nPut
Display: ! mPuk POL
Range: OS or NES
Default Value: POS

Default Access Level CAL
Function number H4b82

Allow selection of P8BS (positive) or IET (negative) input polarity for the pH or ORP input signal.
For most applications P85 would be used. Use f1ES if the electrode signal has been inverted e.g.
if an inverting amplifier is used between the electrode and the display. To set the polarity go to
the  mPuk POL function, press [@ and when you see a digit of the value flash use the & or
push buttons to set the polarity then press [@ to accept this selection.

5.49 pH/ORP offset calibration

Section: } APuk
Display: OFSE CRL
Range: n/a
Default Value: n/a
Default Access Level LC[RL
Function number Obblo

The 8FSE LCAL function is used to perform an offset pH or ORP calibration.

Refer to the Calibration chapter for full details of the calibration procedure.

5.50 pH/ORP calibration point 1

Section: P APuk
Display: CRL
Range: n/a
Default Value: n/a
Default Access Level L[RL
Function number Y

The AL ¢ function is used to perform the first point of a two point pH/ORP calibration.

Refer to the Calibration chapter for full details of the calibration procedure.
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5.51 pH/ORP offset calibration point 2

Section: '} nPutk
Display: CRLZ
Range: n/a
Default Value: n/a
Default Access Level C[RL
Function number Ob (O

The ERAL 2 function is used to perform the second point of a two point pH/ORP calibration.

Refer to the Calibration chapter for full details of the calibration procedure.

5.52 pH/ORP uncalibration

Section: ' APuk
Display: U.DRL
Range: n/a
Default Value: n/a
Default Access Level T[RL
Function number P4 H

Reset (uncalibrate) calibration for pH or ORP. The uncalibration process resets the calibration
to factory default settings. Refer to the Calibration chapter for full details of the calibration
procedure.

5.53 pH/ORP grab calibration sample

Section: } APut
Display: 9-Rb CRAL
Range: n/a
Default Value: n/a
Default Access Level &

Function number 480

The 3~RAb LRL function is used store a sample pH/ORP input, once the value is confirmed the
required display value for this sample can be entered at the 8~Rb STRLE function.

Refer to the Calibration chapter for full details of the calibration procedure.
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5.54 pH/ORP grab calibration sample scaling value

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

) nPut

S-Rb SCRALE
Any display value
n/a

P~

“b8R

The 8~Rb STALE function allows entry of the required pH or ORP value obtained by the grab
calibration ( 9~Rb SICALE function).

Refer to the Calibration chapter for full details of the calibration procedure.

5.55 pH/ORP grab calibration on/off

Section: } APuk
Display: 9-Rb
Range: OFF or ON
Default Value: n/a
Default Access Level LC[RL
Function number 4b86

The 3~Rb SITRLE function allows entry of the required pH or ORP value obtained by the grab
calibration ( 9~ Rb SITALE function).

Refer to the Calibration chapter for full details of the calibration procedure.

5.56 Bargraph channel

Section: bA-S
Display: Ch
Range: PHor ltd
Default Value: PH
Default Access Level “
Function number H43Fb

Seen only in bargraph display instruments. Displays and sets the channel/input type for the

bargraph display to operate from. Choices are:

e PH - bargraph shows pH or ORP (Redox) value
e kd - bargraph shows temperature value
To set bargraph channel go to the &8R~9 Ch function, press [@ and when you see the decimal

points flash use the &Y or & push buttons to set the required choice then press [@ to accept this
selection.
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5.57 Bargraph type

Section: bAR-S

Display: EYPE

Range: bRr, S.dot, d.dok. c.bRr or r.dot
Default Value: bRr

Default Access Level “

Function number 43FOD

Seen only in bargraph display instruments. Displays and sets the bargraph display type Choices
are:

e bAr - conventional solid bargraph display i.e. all LEDs illuminated when at full scale.

e S.dok - single dot display. A single segment will be lit to indicate the input readings position
on the scale.

d.dak - double dot display. Two segments will be lit to indicate the input reading position
on the scale. The reading should be taken from the middle of the two segments.

e c.bARr - centre bar display. The display will be a solid bargraph but will have its zero point
in the middle of the display. If the seven segment display value is positive the bargraph will
rise. If the seven segment display value is negative then the bargraph will fall.

e r.dok -modulus or wrap around single dot bargraph. This mode of operation allows the
bargraph to wrap around the limits set by the bR+3 La and bR~ 3 H,» functions by dividing
the 7 segment display by the modulus (the modulus is the difference between 0 and bR~ 3
H» ) and displaying the remainder. For example if &Rr3 La is set to 0 and bR~ H» is
set to 10 then in other bargaph modes when the 7 segment display reads a value such as 25
the bargraph would be stuck at the high limit of its travel since it cannot go beyond 10. In
~.dok mode the display will wrap around at 10 then continue up the bar again and will be
at the midpoint of the bargraph when the 7 segment display shows 25 (as it would for a 7
segment display of 15, 35, etc.). In this example for a 7 segment display of 25 the value of
25 is divided by the modulus value of 10 in this example and the remainder displayed i.e. 10
goes into 25 twice with the remainder of 5 and so a bargaph position of 5 is displayed.

To set bargraph type go to the bRr~9 EYPE function, press [@ and when you see the decimal

points flash use the &Y or K push buttons to set the required choice then press [@ to accept this
selection.

5.58 Bargraph low value

Section: bAR-S

Display: Lo

Range: Any display value
Default Value: o

Default Access Level “

Function number H3Fe

Seen only in bargraph display instruments. Displays and sets the bar graph low value i.e. the
value on the 7 segment display at which the bargraph will start to rise. This may be independently
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set anywhere within the display range of the instrument. Note: The bRrS Lo and bR~9 H,
settings are referenced from the 7 segment display readings, not the bargraph scale values. The
bargraph scale may scaled differently to the 7 segment display. For example the bargraph scale
may be indicating percentage whilst the 7 segment display is indicating actual process units. To
set bargraph low level go to the 8R~9 La function and use the &8 or K push buttons to set the
value required then press [@ to accept this value.

5.59 Bargraph high value

Section: bA-S

Display: H

Range: Any display value
Default Value: {000

Default Access Level M

Function number H3IFY

Seen only in bargraph display instruments. Displays and sets the bar graph high value i.e. the
value on the 7 segment display at which the bargraph will reach its maximum indication. This
may be independently set anywhere within the display range of the instrument. Note: The &R+~ 3
Lo and bR S H» settings are referenced from the 7 segment display readings, not the bargraph
scale values. The bargraph scale may scaled differently to the 7 segment display. For example
the bargraph scale may be indicating percentage whilst the 7 segment display is indicating actual
process units. To set bargraph low level go to the bR+9 M, function and use the &8 or K push
buttons to set the value required then press [@ to accept this value.

5.60 Temperature sensor type

Section: rkd

Display: EYPE

Range: nonE, ©O0, (OO0
Default Value: {000

Default Access Level L[RL

Function number H4804

Allows selection of the temperature sensor type. Choices are:
{00 - Pt100 RTD
{000 - Pt1000 RTD

FIONE - No temperature sensor used but temperature can be manually set.

To set the sensor type go to the & YPE function, press [@ and when you see the decimal points flash
use the B8 or K push buttons to set the required selection then press [@ to accept this selection.
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5.61 Manual temperature setting for input 1

Section: red

Display: dEF ©°C
Range: -40.0to {60.0
Default Value: 25.0

Default Access Level C[RL

Function number 480

Allows a manual temperature setting when no temperature sensor is used i.e. when d€F ©L is

set to NONE.

To set the default temperature go to the dEF @ function, press [@ and when you see a digit of
the value flash use the B8 or K@ push buttons to set the required value then press [@ to accept this
selection.

This temperature will be the one seen when the display is toggled to show temperature and will
also be the temperature used for temperature compensation of pH readings.

5.62 Temperature uncalibration

Section: rtd
Display: UCRAL
Range: No or YES
Default Value: Mo
Default Access Level CRL
Function number Obe !

Allows the temperature calibration to be cleared and set back to factory default calibration.

Refer to the Calibration chapter for full details of the calibration procedure.

5.63 First calibration point for temperature input

Section: red
Display: CRL
Range: n/a
Default Value: n/a
Default Access Level C[ARL
Function number Y

The AL { function is used together with the function to calibrate the temperature input.

Refer to the Calibration chapter for full details of the calibration procedure.
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5.64 Second calibration point for temperature input

Section: rkd
Display: CRLZ
Range: n/a
Default Value: n/a
Default Access Level T[RL
Function number Ob {1

The £RL 2 function is used together with the £RAL { function to calibrate the temperature input.

Refer to the Calibration chapter for full details of the calibration procedure.

5.65 Display brighness

Section: d SP
Display: br St
Range: {to b
Default Value: S
Default Access Level M
Function number H432

Displays and sets the dulled digital display brightness. The display brightness is selectable from 1
to 16, where 1 = lowest intensity and 15 = highest intensity. This function is useful for improving
the display readability in dark areas or to reduce the power consumption of the instrument. See
also the du? } function.

To set brightness level go to the & 3k function press [@ and when you see a digit of the value flash
use the &Y or B8 push buttons to set the required value then press [@ to accept this selection.

5.66 Dimmed display brighness

Section: d SP
Display: dul
Range: Oto {6
Default Value: c
Default Access Level
Function number H4433

Displays and sets the level for remote input brightness switching. When a remote input is set
to duw? ? the remote input can be used to switch between the display brightness level set by the

br 9k function and the dimmed display brightness set by the dw? ! function. The display dull
level is selectable from & to &, where 8§ = lowest intensity and {& = highest intensity. This
function is useful in reducing glare when the display needs to be viewed in both light and dark

ambient light levels.

48 of 77 PM5PHMAN-1.5-0



5.67 Front P button operation mode
Section: ranP
Display: Pbut
Range: NONE PH PlLo . H .Loor AL.RAc
Default Value: none
Default Access Level “
Function number 4720

Sets the operation mode for front P button. Functions available are identical to the same functions

[ g B B ]

used in the .} 1. ¢ function.

5.68 Remote input 1 operation mode

Section: raneP

Display: rFan

Range: NONE PHo! d . dHao! d.PH Plo . H Lo RL.Rc RCIDSS or
dul }

Default Value: none

Default Access Level ™

Function number Hi2 i

Sets the operation mode for remote input 1 terminal at the rear of the instrument. Choices are as
follows:

RIONE - If this option is selected then remote input 1 will have no function.

P.Ha! d - peak hold. The display will show the peak value (highest positive value) only
whilst the remote input terminals are short circuited i.e. the display value can rise but not
fall whilst the input terminals are short circuited. The message P.HLd will appear briefly
every 8 seconds whilst the input terminals are short circuited to indicate that the peak hold
function is active.

d.Ha! d - display hold. The display value will be held whilst the remote input terminals
are short circuited. The message d.HL & will appear briefly every 8 seconds whilst the input
terminals are short circuited to indicate that the display hold function is active.

P.H» - peak memory. The peak value stored in memory will be displayed if the remote input
terminals are short circuited, if the short circuit is momentary then the display will return
to normal measurement after 20 seconds. If the short circuit is held for 2 to 3 seconds or the
power is removed from the instrument then the memory will be reset.

.L o - valley memory. The minimum value stored in memory will be displayed. Otherwise
operates in the same manner as the P.H» function described above.

H» Lo - toggle between H» and Lo displays. This function allows the remote input to be
used to toggle between peak and valley memory displays. The first operation of the remote
input will cause the peak memory value to be displayed, the next operation will give a valley
memory display. P.H» or P.La will flash before each display to give an indication of display

type.
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e AL.Rc - alarm acknowledge. Allows the remote input to be used to acknowledge a latching
alarm. See the function.

e RLLSS - remote input access. Allows the remote input to be used for access control purposes.
See the function.

e dul ! - remote input brightness switching. When this mode is selected the display brightness
will be switch from the brightness level set at the d» SP br Sk to the brightness level set at
the d» SP du? ! function. This function is generally used to switch between daylight and
night time viewing brightness requirements thereby avoiding glare when light levels are low.

5.69 Remote input 2 operation mode

Section: ranpP

Display: rane

Range: NONE P Hal d . dHa! d.P.Hy Plao H Lo R..Re or RELSS
Default Value: none

Default Access Level M

Function number H$i2e

Sets the operation mode for remote input 2. Functions are identical to the .} fi. { function but

uses the rear remote input 2 terminal. If a .} f.2 function is selected ensure it is not the same
as that selected at £.} A, &

5.70 Remote input (digital inputs) 1 pull up/down operation

Section: don

Display: drn { PUP
Range: OPEn, H) Sh Lo
Default Value: H 9h

Default Access Level

Function number YRSD

This function sets the voltage level present on the digital input terminal. If set to H» Sk a 5VDC
voltage will be placed on the input terminal via a pull up resistor and a short circuit to ground
or voltage below 2V will be required to activate the remote input. If set to L& then the input
terminal will be connected to ground via a pull down resistor and a voltage between 5 and 24VDC
will be required at the input to activate the remote input. If set to GPEn then both the pull up
and pull down resistors will be taken out of circuit and the terminal voltage will be “floating”, this
choice can be used when input devices are used which may supply their own voltage to the digital
input terminal, maximum acceptable voltage is 24VDC.
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5.71 Remote input (digital inputs) 1 input level

Section: don
Display: donrn { Ll
Range: Hr 9h Lo
Default Value: H» Sh
Default Access Level

Function number 4RS8

This function sets the input level required to activate the remote input. A setting of L e means
that a low voltage usually OV or a short circuit to ground will activate the remote input. A setting
of H» 3k means that a voltage of 5 to 24V is required to activate the remote input.

5.72 Remote input (digital inputs) 2 pull up/down operation

Section: drn

Display: do ned PUP
Range: OPE~ H) Sh Lo
Default Value: Hy» Sh

Default Access Level

Function number HAS {

This function sets the voltage level present on the digital input terminal. If set to H» Sk a 5VDC
voltage will be placed on the input terminal via a pull up resistor and a short circuit to ground
or voltage below 2V will be required to activate the remote input. If set to La then the input
terminal will be connected to ground via a pull down resistor and a voltage between 5 and 24VDC
will be required at the input to activate the remote input. If set to 8P En then both the pull up
and pull down resistors will be taken out of circuit and the terminal voltage will be “floating”, this
choice can be used when input devices are used which may supply their own voltage to the digital
input terminal, maximum acceptable voltage is 24VDC.

5.73 Remote input (digital inputs) 2 input level

Section: drn
Display: doond Lu?
Range: Hr9h Lo
Default Value: Hy» Sh

Default Access Level “
YR99

Function number

This function sets the input level required to activate the remote input. A setting of Lo means
that a low voltage usually OV or a short circuit to ground will activate the remote input. A setting
of H» 8h means that a voltage of 5 to 24V is required to activate the remote input.
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5.74 Easy access mode

Section: CLES

Display: ERSY LEUEL

Range: noONE, 2, 3,45 6 CRL
Default Value: none

Default Access Level 5.0RL

Function number oroo

Allows choice of the access level available when using the easy access method. For example if this
function is set to 3 then functions with levels 1, 2 and 3 can be viewed and changed when access
to setup functions is made using this method. To access setup functions using the easy access
method press and hold the [@ button until the message FUNE is seen followed by the first function
message, this should take approximately 3 seconds. If the message FUNL End or no response is
seen at this point it means that the access level has been set to flam& and that access to setup
functions has been refused.

5.75 Remote input access mode

Section: RCCES

Display: FoNPE LEUEL

Range: noNE, 2, 3,45 6 CRL
Default Value: noneE

Default Access Level 5.0RL

Function number orto i

This function allows choice of the access level available when using the remote input access method.
To access setup functions using the remote input access method one of the remote inputs must be
set to RACLSS and the chosen remote input must be shorted to ground. Press and hold the [@
button until the message FURL is seen followed by the first function message, this should take
approximately 3 seconds. If the message FUML End is seen at this point it means that the access

level has been set to flanE.

5.76 PIN code 1

Section: RCCES
Display: usr.i Pron
Range: O to S00C0
Default Value: ]

Default Access Level 5.CRL
Function number oroAq

This function allows choice of the PIN code to be used for PIN code input access method. Associated
with the PIN is an access level (see P» m. {ReeS). If a PIN is not required leave the setting at &.
If a PIN other than 0 is chosen then this PIN must be entered to gain access to the the selected
level.

To access setup functions using the PIN code input access method press then release the [@ button
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then within 2 seconds press the B8 and K buttons at the same time. The message FUNL is seen

followed by the message LadE&. If the message FUML End is seen at this point it means that the
access level has been set to flanE. Use the &Y and K& buttons to enter the PIN then press [@ to
accept the PIN and proceed to the setup functions.

5.77 PIN code 1 access level

Section: RCLES

Display: USI. ! LEUEL

Range: RNONE, 2, 3.4 5 6 AL
Default Value: none

Default Access Level S.CRL

Function number ocoe

This function allows choice of the access level available when using the PIN code 1 input access
method. To access setup functions using the PIN code 1 input access method press and hold the
[@ button until the message FURL is seen followed by the first function message, this should take
approximately 3 seconds. If the message FURL End is seen at this point it means that the access

level has been set to flanE.

5.78 PIN code 2

Section: RCCES
Display: Usr.2 Pon
Range: O to S0OCOC0
Default Value: o

Default Access Level S.CRL
Function number OCOR

This function allows choice of a second PIN code to be used for PIN code input access method.
Associated with the PIN is an access level (see P» n.@ ReeS). The second PIN would normally
be used to allow a second person to have a higher access to setup functions via a different PIN. If
a second PIN is not required leave the setting at 8. If a PIN other than 0 is chosen then this PIN
must be entered to gain access to the the selected level.

To access setup functions using the PIN code input access method press then release the [@ button
then within 2 seconds press the B8 and K buttons at the same time. The message FUNL is seen
followed by the message EadE. If the message FUML End is seen at this point it means that
the access level has been set to flanE. Use the &Y and K& buttons to enter the PIN then press [@
to accept the PIN and proceed to the setup functions. Ony one £ adE& message will appear even
though there can be a second PIN. If the number entered into the £ad& at this point is the PIN
code 1 number then access will be granted to the functions allocated to the first PIN. If the PIN

code 2 value is entered then access will be granted to the functions allocated to the second PIN.
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5.79 PIN code 2 access level

Section: RCCES

Display: UsSr.2 LEUEL

Range: noneE, (2,345 6 CAL
Default Value: none

Default Access Level S5.CRL

Function number oros

This function allows choice of the access level available when using the PIN code 2 input access
method. To access setup functions using the PIN code 2 input access method press and hold the
3@ button until the message FUML is seen followed by the first function message, this should take
approximately 3 seconds. If the message FUML End is seen at this point it means that the access

level has been set to flanE.

5.80 User assignable access 1 function number

Section: RCLCES

Display: Fr.! LodE
Range: D080 to FFFF hex.
Default Value: L

Default Access Level 5.0RL

Function number or o

In addition to being assigned an access level each setup function is assigned an individual function
number. This functions and the ones which follow (Frn.@ fadE etc.) can be used to alter the
access level for particular functions. For example if the user wishes to change the access level of
the channel 1 display units (function number 43A0) from level 5 to level 1 then the value 43RO
would be entered at this function and the value 3 would be entered at the function which follows.
This would then enable the channel 1 display unit functions to be accessed at the lowest access
level.

5.81 User assignable access 1 level value

Section: RCCES

Display: Fm. ! LEUEL

Range: dFt ke, 2 3 4 5 6 CRAL, S.CAL
Default Value: dFl k

Default Access Level 5.0RL

Function number G T

Allows a new access level for the function with the number set in the function to be chosen. If
dF} k& is chosen then the level reverts back to the original default level.
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5.82

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

User assignable access 2 function number

0

CCES
.2 CodE
to FFFF hex.

n

(]
|
[N R I
mrr
LS

]
.LRI—
-

q
[ SO ]

3y wvv €3 03

aa

This function allows as second function access change and operates in the same manner as . Enter
the function number required and then enter the new access level at the function which follows.

5.83 User assignable access 2 level value

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

Allows a new access level for the function with the number set in the function to be chosen. If
dF? & is chosen then the level reverts back to the original default level.

5.84 User assignable access 3 function number

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

This function allows as third function access change and operates in the same manner as .

.3 CaodE
to FFFF hex.

Enter

the function number required and then enter the new access level at the function which follows.
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5.85

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

User assignable access 3 level value

S.CRAL
H G P

Allows a new access level for the function with the number set in the function to be chosen. If
dF} & is chosen then the level reverts back to the original default level.

5.86 User assignable access 4 function number

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

n oD
M
m
m
w

A I

<

CodE
to FFFF hex.

o
€ 03

]
r'

0 w0 0Q

III

This function allows as fourth function access change and operates in the same manner as . Enter
the function number required and then enter the new access level at the function which follows.

5.87

Section:

Display:

Range:

Default Value:
Default Access Level

Function number

User assignable access 4 level value

S.CRL
A B

Allows a new access level for the function with the number set in the function to be chosen. If
dF? k is chosen then the level reverts back to the original default level.
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5.88 Serial operation mode

Section: SEr?

Display: OPE-

Range: NanE Conk Pat!t RARbuSord SP
Default Value: HonE

Default Access Level “

Function number 4480

Allows selection of the operating mode to be used for RS232 or RS485 serial communications.
Choices are:

e NoanE - no serial comms. required
e fonk - sends ASCII form of display data at a rate typically 90% of the sample rate.

e Pal ! - controlled by computer or PLC etc. as host. The host sends command via RS232/485
and instrument responds as requested.

e A.buS - this is a special communications mode used with Windows compatible optional PC
download software. Refer to the user manual supplied with this optional software.

e d! SP - sends image data from the display without conversion to ASCII. This mode should
only be used when the serial output is connected to another display from the same manufac-
turer.

5.89 Serial baud rate

Section: SER

Display: bRud

Range: (200, 2400 4800, 600, 7.2, 38.4, 5.6, (i5.2
Default Value: Q800

Default Access Level ™

Function number o443 ¢

Allows the baud rate to be set for serial communications. Choices are:

(200 .2400.4800 /800 . 17200 .38400.57600 or {15200
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5.90 Serial parity

Section: SEF?

Display: PrkY

Range: 8n 8E 8O TE 0
Default Value: n

Default Access Level

Function number “$482

Allows selection of the parity check. The parity check selected should match that of the device it
is being communicated with.

5.91 Serial address

Section: SEF?
Display: Uro & Rddr
Range: {to 277
Default Value: {

Default Access Level M

Function number o430

Allows selection of the unit address when the operation is set for POL L mode. The unit address is
offset by 32(DECIMAL) to avoid clashing with ACSII special characters, therefore 42 (DECIMAL)
or 2A (HEX) would be unit address 10.
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5.92 Error Messages

e [RAL FR} L - Calibration error, this can be seen during pH, ORP or temperature calibration.

This indicates that the calibration attempt has failed and can be seen at the first or second
calibration point. This error most usually occurs when there is not enough change in input
signal level between calibration points. If this message is seen at only one calibration point
then try proceed with the second point. If the second point is successful then try the first
point again. If the error message is seen at both points then see below.

For pH/ORP uncalibrate and check the reading with at least one known value solution. If
the reading is not close to the known value there is no point in trying to calibrate, check the
electrode and settings. If then reading is close to the known value then try calibration again.

For temperature uncalibrate and check the reading on the display at a know temperature. If
the reading is not close to the known temperature there is no point in trying to calibrate,
check the temperature sensor resistance, the wiring of the temperature input and settings. If
the reading is close try calibration again after checking all temperature settings and ensuring
that there is a significant change in temperature between calibration points.

e -d.ar - - Display overrange. This indicates that the positive value to be displayed has too
many digits to be displayed e.g. you cannot display 199999 on a 5 digit display.

e -d.ur - - Display underrange. This indicates that the negative value to be displayed has
too many digits to be displayed e.g. you cannot display -2999 on a 4 digit display.

e -or - - overrange message - This error message is seen if the input signal is above the range
of the sensor or the measuring range of the display for that sensor e.g. above 160 degrees C
for a temperature display in a PM4-PH meter.

e -wr - - underrange message - This indicates that the input is below the range expected for
that input. e.g. below -40 degrees C for a temperature display in a PM4-PH meter.

e } nk FFOZ2 - this message indicates that the power has been cycled on and off too quickly
i.e. switched off then on again quickly. The display will normally recover from this on its
own and proceed to normal operation.

H} IS - this is not an error message, if this is seen during the “wake up” messages it
indicates that the input range has been extended. Typically this will mean that the ORP

range has been extended to -2000 to +2000mV.
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6 Calibration

6.1 Introduction

The calibration of the display is necessary to match the pH or ORP sensor to the instrument. Since
the output from pH and ORP sensors changes over time regular calibration will be necessary. The
period between calibration checks and recalibration will depend on the process being measured and
the quality requirements of the application.

If calibration problems occur a basic check of the electrode and display the instrument can be
uncalibrated using the } mPuk W.CARL function. Once uncalibrated place the electrode in a known
pH or ORP solution. If the reading is not close to the known value then there is no point in

attempting calibration, the electrode, wiring and display should be examined separately.

If a temperature compensation sensor is used it is essential that the temperature input is reading
correctly before performing a pH calibration. If necessary calibrate the temperature input before
the pH input.

Various methods of pH and ORP calibration methods are available in the PM5-PH, a brief outline
is given below:

e Two point calibration using the £RL { function together with the fAL 2 function sets the
calibration slope.

e A single point offset calibration can be carried out using the 8F S& LRL function. An offset
calibration will adjust values across the calibration slope.

e A “grab sample” single point calibration can carried out using the S~Rb CRL. The grab
sample method allows a measurement to be taken and stored in memory whilst the sample
in analysed. The value of the sample can then be entered some time later.

e The calibration memory can be cleared using the U.LRL. The clearing of the calibration

memory can be useful prior to a two point calibration to ensure that spurious values in memory
entered by previous failed calibrations are cleared before the new two point calibration is
attempted.

6.2 pH or ORP Calibration

6.2.1 Two point calibration

CARL ¢ and TRLZ functions are used together to scale the instruments display for pH or Redox.
Two calibration buffer solutions will be required e.g. 4.00 and 7.00 pH buffers. The £RL { function
sets the first calibration point. The procedure for entering the first scaling point is:

1. If a temperature sensor is used check that the temperature reading is correct. If it is not
correct perform a temperature calibration using function ZRL ¢ and ZRL 2 before proceeding.
If a temperature sensor is not used then check that the default temperature setting (function
dEF ©C) is set correctly before proceeding.

2. Place a cleaned and dabbed dry probe into the first buffer solution e.g. 4.00 pH (use distilled
water for cleaning the probe).

3. Enter the setup functions and go to the ! mPuk section. Press [@ to enter the input function
section then press and release B until the £AL ¢ function is reached.

60 of 77 PM5PHMAN-1.5-0



4. At the CAL { function press [@. The display will indicate 13, press the B button to change
this to YES then press the [@ button. The display will show PH or 8F P depending on the
input type followed the live input value. Do not be concerned at this stage if the live input
display value is not the pH or ORP value required. Allow time for the reading to stabilise. It
is important that the live input value seen is a steady value. If the reading does not stabilise
then the input needs to be investigated before proceeding with the scaling.

5. Press, then release the [@ button. The display will indicate SERLE followed by a value. Use
the B8 or N button to change this value to the buffer value at this input. e.g. 4.00 for a 4.00
pH buffer. Press the [@ button to accept changes.

pH/ORP calibration point 1 flow chart

Input
setting section

! AP tPressﬂ_,
P IE togoto EYPE

Calibration 1 functions

Press &8 or
&4 until you
reach il
Press @
=
.—RL .‘ togoto nd n.o.
Press &8 or
&4 until you
reach i
Press @ - Followed by the
4.E.S. togoto™ PHorD! live reading
Press @
to go to
Followed by the
~ o
SI. F'l_ E live reading
v
Use &Y or §4 to

adjust to the
pH or ORP value
to match the input
at the time

Press [@
to go to—> l':F“.

CRL 2 Second scaling point for 2 point scaling method

The second point scaling is performed in exactly the same manner as TRL { It is essential that
the second buffer is different in value to the one used for the £RL ¢ input. Start at the ZRLZ
function and follow the same procedure as above.

6.2.2 Offset calibration

The offset calibration offers a single point adjustment across the whole pH or Redox calibration
slope. The offset procedure can be used to adjust the reading when the same error exists at all
readings e.g. reading 0.5 pH high.

1. Place a cleaned and dabbed dry into the sample or buffer of known value.
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2. Enter the setup functions and go to the } mPuk section. Press [@ to enter the input function
section then press and release B8 until the 8F S& AL function is reached.

3. The display will indicate 13, press the [@ button to to enter the offset function then use the
B button to change the 18 to YES then press the [@ button. The display will show PH or
OF P depending on the input type followed the live input value.

4. Press the [@ button. The display will show BF Sk CRL followed by a value. Use the B or
&4 pushbutton to enter the display value required for this sample. Press the [@ button to
accept this new value, the display should show the message 8F S& End to indicate that the
offset has been accepted.

6.2.3 Grab sample calibration

The grab sample calibration method can be used to provide a single point offset calibration. This
method allows a sample to be taken and the input at that time stored in memory. The sample
can then be analysed and the value for this sample entered at a later time. The grab sample offset
calibration method operates as follows:

1. Set the 9~ Ab function to 8. Press the [@ button to accept the change.

2. When ready to perform a grab sample calibration ensure that the electrode is in the solution
to be measured. Go to the 9rRb AL function and press [@ pushbutton then the €8
pushbutton to select YES then press the [@ button to accept the change.

3. A live pH or ORP reading will now be displayed. When the reading has settled to a steady
value press the [@ button. The pH or ORP value for that sample will now be stored in
memory. The message 9 Rb End will be seen and the display will move to the 9~ Rb

CLE function.

4. When the sample has been analysed or checked with a reference meter if any adjustment
to the display reading is needed the true value for the sample can be entered at the 9~ Rb
ST LE function.

5. At the 9~ Rb SLLE function press the [@ to allow the value to be adjusted. A value will be
seen. Adjust this value to the required value for the sample using the &8 or K button.

6. When the required value is displayed press the [@ button to accept the new value, the message
9~ Rb 40NE will be displayed and the calibration will now be adjusted to the new value.

6.3 pH or ORP Uncalibration

This function sets the instrument calibration back to the factory calibrated value. Uncalibration
is used as a reset when an error exists due to incorrect calibration. The uncalibration procedure is
as follows:

1. Enter the setup functions and step through the functions until the } mPwk section is reached.
Press [@ enter this section and then press and release the B8 pushbutton until U.EAL is

displayed.

2. Press [@ the display will show the message fla. Use the B8 or K pushbutton to toggle this to
YES then press [@ to accept this. The display will show the message UERL End to indicate
that the uncalibration is complete.
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6.4 Temperature Calibration

A two point calibration is provided for temperature sensors. The two point calibration requires that
the sensor is allowed to stabilise at two known temperatures. Ideally the temperatures chosen should
span the normal temperature measurement range of the process being measured. A minimum
difference of 25 degrees C between temperature calibration points is recommended.

The calibration procedure is as follows:

First calibration point

1. Place the sensor to be calibrated at a known low temperature and allow 5 minutes to stabilise.

2. Enter the setup functions and step through the functions until the temperature section is
reached i.e. Fkd. Press [@ to access the channel setup and then press and release the I3
pushbutton until £RAL {is displayed.

3. Press [@ the display will show the message 8. Use the &8 or K pushbutton to toggle this
to YES then press [@ to accept this. The display will show the temperature. When the
temperature is stable press [@.

4. The display will show the message SCRLE followed by a value. Use the &8 or K pushbuttons
to adjust the value to the known low temperature value. Then press [@ to accept this.

5. The display will show the message £RL End to indicate that the first calibration point has
been accepted.

Channel 1 temperature calibration point 1 flow chart

rtd 1 Calibration 1 functions for
setting section temperature sensor 1

Press [@
red { togoto_»" PE
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at the time

| Press @
CRL

togoto—»

End

Second calibration point

1. Once the first calibration point has been completed place the sensor in a second temperature
environment and allow 5 minutes for the temperature to stabilise.
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2. Enter the setup functions and step through the functions until the temperature section is
reached i.e. Fkd. Press [@ to access the channel setup and then press and release the &3
pushbutton until is displayed.

3. Press [@ the display will show the message f18. Use the B8 or K& pushbutton to toggle this
to YES then press [@ to accept this. The display will show the temperature. When the
temperature is stable press [@.

4. The display will show the message SERLE followed by a value. Use the B8 or K pushbuttons
to adjust the value to the known low temperature value. Then press [@ to accept this.

5. The display will show the message ERL End to indicate that the second calibration point
has been accepted.

6.5 Temperature Uncalibration

This function sets the instrument calibration back to the factory calibrated value. Uncalibration
is used as a reset when an error exists due to incorrect calibration. The uncalibration procedure is
as follows:

1. Enter the setup functions and step through the functions until the emperature section is
reached i.e. £kd.. Press [@ to access the channel setup and then press and release the &3
pushbutton until is displayed.

2. Press [@ the display will show the message 3. Use the B8 or K& pushbutton to toggle this to
YES then press [@ to accept this. The display will show the message WAL End to indicate
that the uncalibration is complete.
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7 Setting up the relay PI controller

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

The function allows three choices of operating mode for the chosen relay, namely H» .La, ckr?
or FITEQ. If H» .L o is selected the chosen relay will operate as a setpoint relay whose operation is
controlled by the , etc. settings and the PI control settings will not be seen.

If ekr? is selected then the chosen relay will operate in pulse width control mode. If FIFER is
selected then the chosen relay will operate in 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 operate for the length of
time the relay is activated and will stop operating 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.

7.1 Relay pulse width modulation control mode

To use pulse width modulation control e&~? must be selected at the function.

Pulse width control

on -

Proportional gain

Relay at a given value

off time

v

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

v

time

¢———— Onecontrolcycle ——
setby dukd 5EcS

7.2 Relay frequency modulation control mode

To use frequency PI control FI &S must be selected at the P&+~ function. In frequency modula-
tion mode the relay on time is fixed, see function em SELS. The duty cycle 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.
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Frequency control - pulse frequency varies according to settings and control requirement

on

Relay

off

v

time

on

Relay

off time

v

PI control functions and setup procedure

7.3 Alarm relay operating mode

Section: AL o

Display: OPEr

Range: Hr Lo, ckr? or FITER
Default Value: Hy Lo

Default Access Level M

Function number Y 60 to 4 166

Sets the operating mode for the selected relay; Choices are:

e H, .L o will cause the relay to operate in on/off mode using the setting in the and functions.
e ckr! will cause the relay to operate in pulse width PI control output mode.

e FIER will cause the relay to operate in frequency PI control output mode.

7.4 Relay PI control span

Section: AL ¢

Display: SPRN

Range: Any display value
Default Value: HHHH

Default Access Level “

Function number 4290 to 4296

The function of the control span is to define the limit to which the PI 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 () is 70 and the is 20 and is set to 1.000 then an error of 20
from the setpoint will cause a 100% change in proportional control output. For example with at
70, at 20, at 1.000 and at 0.0 a display reading of 50 or lower ( minus ) the control output will
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be 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.

7.5 Relay PI control setpoint

Section: AL

Display: SEEP

Range: Any display value
Default Value: {000

Default Access Level “

Function number 4200 to 42056

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

7.6 Relay PI control proportional gain value

Section: AL o

Display: P.S

Range: -32.768 to 32.76 1
Default Value: 0.0

Default Access Level

Function number H42 D to 42 6

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 control setpoint. If the propor-
tional gain is increased then for a given error the relay on time will be increased (or decreased if the
error is on the other side of the setpoint). The proportional gain action can be reversed by setting
a negative gain i.e. with a negative gain the on time will reduce as the error increases. With a
proportional gain of 1.000 and an error of 10 or more (with control span 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 span 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.

PM5PHMAN-1.5-0 67 of 77



This table shows the effect on the pulse width on changing proportional gain

and bias with the following settings:

_ 2.0 dutY SECS— 10 !.9- 0.000

P8 by RS | Effect on relay operation

.0 | L0008 0.0 Reading of 5.8 or below - relay permanently on.
Reading of 5.8 to 7.8 - relay pulses with off time increasing as value
approaches 1.0.
Reading 1.0 or above - relay permanently off.

.0 L00oC {00.0 | Reading of 7.8 or below - relay permanently on.
Reading of 1.8 to 9.8 - relay pulses with off time increasing as value
approaches 9.0.
Reading /.8 or above - relay permanently off.

.0 | (00O S8.0 | Reading of 8.8 or below - relay permanently on.
Reading of £.8 to .80 - relay pulses with off time increasing as value
approaches ©.0.
Reading 1.8 - relay pulses at 50% on and 50% off.
Reading 7.8 to 8.0 - relay pulses with off time increasing as value
approaches 8.8.
Reading 8.8 or above - relay permanently off.

7.0 | 8.500 S8.0 | Reading 5.8 or below - relay permanently on.
Reading 5.8 to .0 - relay pulses with off time increasing as value
approaches ©.0.
Reading 1.8 - relay pulses at 50% on and 50% off.
Reading 7.8 to /.8 - relay pulses with off time increasing as value
approaches 9.0.
Reading /.8 or above - relay permanently off.

2.0 - L0800 | S8.0 | Reading of 8.8 or below - relay permanently off.
Reading of £.8 to .80 - relay pulses with on time increasing as value
approaches ©.0.
Reading 1.8 - relay pulses 50% on and 50% off.
Reading 7.8 to 8.0 - relay pulses with on time increasing as value
approaches 8.8.
Reading 8.8 or above - relay permanently on.
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7.7 Relay PI control integral gain value

Section: AL

Display: 0.9

Range: -32.768 to 32.767
Default Value: 0.000

Default Access Level “

Function number H2280 to 42256

Note: the range value may be restricted if the number of display digits does not allow viewing of
the full range.

The Integral action will attempt to 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 {888 an error of &8 or more with control
span set at {8 will cause the integral action to try to correct at the rate of 100% minute. With an
integral gain of 8.28080 an error of &8O or more will cause the integral action to try to correct at
the rate of 20% per minute. Too high an integral 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 a low figure (e.g. 8.2880)
and increase until a satisfactory response time is reached. The integral gain figure has units of
gain/minute. 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 x Ig x time (seconds)

60

Integral control output = + previous integral control output

Where [g is the integral gain set via the function.

PROCESS
. Ideal
Integral gain
too high /
SETPOINT

TIME
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7.8 Relay PI control integral high limit value

Section:

x|

e
Display: P LH

Range: 0.0to {00.0
Default Value: {00.0
Default Access Level

Function number

“4220 to 4246

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 in the following function.

7.9 Relay PI control integral low limit value

Section: AL x
Display: Pl

Range: 0.0to {00.0
Default Value: {00.0
Default Access Level M

Function number

H4220 to 4246

The low 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 & AS set at 50%, minimum limit set at 20% 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 setting in 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.
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7.10 Relay PI control bias

Section: AL

Display: b RS

Range: 0.0to {00.0
Default Value: S0.0

Default Access Level “

Function number 42560 to 42656

The control bias sets the ideal steady state output required once the setpoint is reached. Settings
are 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 whilst the measured input is at the setpoint.

7.11 Relay PI control duty cycle

Section: AL o

Display: dubkYY SELS
Range: 0.0 to S800.C
Default Value: c.o

Default Access Level

Function number H2 70 to 4276

Displays and sets the control duty cycle (period) from 8.8 to S888.8 seconds. The control period

sets the total time for each on/off cycle. This time should be set as long as possible to reduce wear
of the control relay and the controlling device.

7.12 Relay PI frequency control “on” time

Section: AL o

Display: on SELS
Range: 0.0 to S800.C
Default Value: c.o

Default Access Level

Function number 4280 to 4286

Displays and sets the control pulse width (“on” time) from 8.8 to S888.8 seconds. If set to 0.0

the relay will be disabled. The duration should be long enough to ensure that the device being
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controlled receives an acceptable on pulse.

7.13 Setting up the PI pulse width controller

Settings in the procedure below are intended as a basic guide to setting up the controller where
there required settings are not known.

1. Set the function to ekr} .
2. Set the control setpoint to the required setting.

3. Set the control span to the required setting.

4. Set the proportional gain to an arbitrary value e.g. 8.580.

5. Set the integral gain to 8.888 (i.e. off).
6. Set the low and high integral and limits to an arbitrary value e.g. 280.80.

7. Set the bias to 580.0.

8. Set the cycle period to 28 seconds.

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.

Once the 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

Proportional gain | Slow response Increase proportional gain
Proportional gain | High overshoot or oscillation Decrease proportional gain
Proportional bias | Process above or below setpoint | Increase or decrease bias as required
Integral gain Slow response Increase integral gain

Integral gain Instability or oscillations Decrease integral gain
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This table shows the effect on the output frequency on changing proportional gain
and bias with the following settings:
=20 = .0 =0.0800

Effect on relay operation

0| (000 | 0.0 Reading of 5.8 or below - relay pulses at maximum frequency.

Reading of 5.8 to 1.8 - relay pulses with frequency decreasing as
value approaches T.0.

Reading 1.8 or above - relay permanently off.
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€
€3
1
€3
€3
0

Reading of 7.8 or below - relay pulses at maximum frequency.

Reading of 7.8 to 9.8 - relay pulses with frequency decreasing as
value approaches R.0.

Reading /.8 or above - relay permanently off.
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]
£
]
]
w
£
]

Reading of &.8 or below - relay pulses at maximum frequency.

Reading of 6.8 to 8.8 - relay pulses with frequency decreasing as
value approaches 8.8. (period increased by 50% at 1.8 compared to
minimum period e.g. if minimum period is 4 seconds the period at

1.0 will be 6 seconds)

Reading 8.8 or above - relay permanently off.
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Reading 5.8 or below - relay pulses at maximum frequency.

Reading 5.8 to R.0 - relay pulses with frequency decreasing as value
approaches R.8. (period increased by 50% at .8 compared to min-
imum period e.g. if minimum period is 4 seconds the period at 1.8
will be 6 seconds)

Reading /.8 or above - relay permanently off.
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Reading of &.83 or below - relay permanently off.

Reading of 6.8 to 8.8 - relay pulses with frequency decreasing as
value approaches 8.8. (period increased by 50% at 1.8 compared to
minimum period e.g. if minimum period is 4 seconds the period at
1.8 will be 6 seconds)

Reading 8.8 or above - relay pulses at maximum frequency.

7.14 Setting up the PI frequency controller

Settings in the procedure below are intended as a basic guide to setting up the controller where
there required settings are not known.

1. Set the function to FIES.

2. Set the control setpoint to the required setting.

3. Set the control span to the required setting.

4. Set the proportional gain to an arbitrary value e.g. 8.5800.
5. Set the integral gain to 8.8088 (i.e. off).

aNaTx]
LS. LSS,

6. Set the low and high integral and limits to an arbitrary value e.g. &
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7. Set the bias to 580.0.
8. Set the cycle period to 28 seconds.

9. Set the relay on time to an arbitrary value e.g. &8

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.

Once the 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

Proportional gain | Slow response Increase proportional gain
Proportional gain | High overshoot or oscillation Decrease proportional gain
Proportional bias | Process above or below setpoint | Increase or decrease bias as required
Integral gain Slow response Increase integral gain

Integral gain Instability or oscillations Decrease integral gain

74 of T7 PM5PHMAN-1.5-0



8 Specifications

8.1 Technical Specifications

Input: pH - any electrode where Eo=7
Redox - any standard Redox (ORP) electrode
(-1100mV to 1100mV nominal standard,
extended range -2000mV to 2000mV to special order)
Temperature input: 100€2 RTD, 10002 RTD or manually set

Impedance: Greater than 10°Q

Measuring range: 0.00 to 14.00pH,£1100mV for Redox and-40 to 160°C for temperature.

Accuracy: pH £0.03 pH , Redox +5mV standard or £10mV for extended range,
temperature +1°C

Sample Rate: 8 samples per second.

Ambient Temperature: LED -10 to 60°C,
LCD -10 to 50°C
Humidity: 5 to 95% non condensing
Display: LED Models 4 digit 20mm,
5 digit 14.2mm + status LEDs + 4 way keypad.
6 digit 14.2mm + 4 way keypad.
LED Bar Graph 20 segment bar + 5 digit 7.6mm LED
plus relay status LEDs
LCD and 4 digit LED displays are available for computer or remote
keypad only setup and calibration
Power Supply: AC 240V, 110V, 48V, 32V or 24V 50/60Hz or
DC isolated wide range 12 to 48V.
Note: supply type is factory configured
Power Consumption:  AC supply 4 VA max, DC supply typically 160mA at 12V,
80mA at 24V (basic model with no output options)
Output (standard): 1 x relay, Form A rated 5A at 240VAC resistive load
Relay Action: Programmable N.O. or N.C. On/off alarm/control or PI control
(pulse width or frequency)
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8.2 Output Options

Extra Relays:

Analog Retransmission:

Serial Communications:

1, 2, or 3 extra relays (form A, 3A @ 240VAC)

First extra relay configurable as On/off alarm/control or PI control

6 extra relays (form A, 2A @ 240VAC)

5 extra relays (form A, 2A @ 240VAC) available only with serial retransmission
Isolated 12 bit 4-20mA output only single or dual channel or

16 bit single or dual channel 4-20mA; 0 to 1V or 0 to 10V analog output options
4 to 20mA output can drive into 80052 load maximum

Analog output 1 can be set for retransmission or PI control

Analog output 2 retransmission or PI control

RS232 or RS485 or Ethernet

Output options are available in certain combinations e.g. Analog output plus extra relay,
contact supplier for details.

8.3 Physical Characteristics

Bezel Size:
Panel Cut Out:

Connections:
Weight:
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DIN 48mm x 96mm x 10mm Case Size: 44mm x 91mm x 120mm
behind face of panel

45mm x 92mm +1mm and -Omm

Plug in screw terminals (max 1.5mm wire)

400 gms Basic model, 450 gms with option card
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9 Guarantee and service

The product supplied with this manual is guaranteed against faulty workmanship for a period of
two 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, de-
faced 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 manu-
facturer 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 or repair 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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