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E 4 CONFIGURATION MODE

4.1

frame.

Introduction
To access the Configuration mode (Levels 6 to E) the correct password must be entered in the security code
(vljla] sus
LAL
[B Note. When in the configurat_ion mode, TEUE vValid
alternate bargraph led's are illuminated. All - Configuration
relays and digital outputs are de-energized and AFPPL password
all analog outputs revert to the set minimum Press 7
current output. and hold 6@
LEUS/——
ULUE Set Up
C’f password
LEUZ
]
Enter the Auto-tune, Valid Auto-tune, E Ll nE
Set Up or Set Up or
Configuration Configuration
3 password password @;ZI
@ [LP9E fENE LEU | Comiiguation
_ 50 OFF OPEr-| password
| Press Invalid Autotune
and hold password password
Basic Configuration [l Operator Configuration
LEUS Template application LEUD Auto/manual key enables
APPL Output type OPEr| Localiremote key enables
Control action Alarm acknowledge key enable
Mains rejection frequency Operator set point adjust enable
Operator ratio/bias enable
L EU7 Analog Inputs 1to 3 Password settings
7 - Type Clock settings
{NPE] Electrical range
Decimal places )
. - Output Assignment
Engineering range LEUL Outputs 1 and 2 type
Broken sensor drive 25517 Digital outout
Input filter time constant gita’ outp
Assignment source
Polarity
Alarms 1to 8
LEUS Type Analog output
Al - Trip level Assignment source
Hysteresis band Elec'tr/ca/.rang e
Engineering range
Set Points Relay outputs 1 to 4
LEUS Tracking enable Assigpment source
SEEP| set point limits Polarity
Local set point sources 1 to 4
Local/remote set point selection [EUd Serial Communications
. . - 2-/4-wire connection
L £14R| Control Configuration SErL| 2400/9600/19200 baud rate
= Power fail recovery action Parity
CEL ] output highflow limits MODBUS address
Slew rate + disable
Configured outputs 1 to 3
Manual output selection sources LEUE Calibration
Auto mode selection source T - Offset/span adjustment
Tune parameter sources 1 to 4 CAL Motorized valve feedback

Fig. 4.1 Configuration Mode — Summary
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4 CONFIGURATION MODE... E

4.2 Level 6 — Basic Configuration .00..6.01

600l |LEUS
H%L

501 [ERPP
5L

(51

[pl

Level 6 — Basic Configuration

Note. To select this frame from anywhere in this page, press the (&)
key for a few seconds.

Template Application

Templates are provided to make the basic configuration for a particular
application as simple as possible. The appropriate template should be
selected before any other parameters are configured. When a template is
selected, the COMMANDER 500 assumes the preset form for that
template (see Appendix A). The inputs and software blocks are
automatically soft-wired to perform the selected function.

Select the Template required

Display Template Description

0 15L | Single loop with local set point only

0est Single loop with remote set point

03A. | Auto/Manual station with low signal selection

04YA. | Auto/Manual station with digital selection

05Ab | Analog backup with low signal selection

06AL | Analog backup with digital selection

07.11 | Single indicator/manual loader

08 1N | Double indicator/manual loader

Note 1. When a template is selected, the following default values
apply: The 'Analog Input Type' of all inputs used by the template defaults
to '2',i.e. 4 to 20mA; The engineering ranges of all inputs used default to
'0.0 to 100.0'. All other inputs are set to 'OFF".

Note 2. Templates customized using the PC Configurator are
identified by the letter 'U' in the template code — i.e. template '01.SL'
becomes '01.U".

L = Continued...
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E ...4 CONFIGURATION MODE

...4.2 Level 6 — Basic Configuration 502

J

602 |DEYP| L Control Output Type
H/-”. The appropriate relays, digital outputs and analog outputs are assigned to
the control output variables. The other hardware outputs are provisionally
@ assigned to alarm and retransmission functions but these may be

changed in the output assignment level — see Section 4.8.

Select the Output Type required — see also Fig. 4.2 overleaf and Rear
Fold-out/ Table B.

Display |Output Type

none None

AROLG Analog output (Control output = aol)
rLY Relay output (Control output = RLY1)
= Digital output (Control output = do1)

D]

PFB Motorized valve with feedback 2
(Open = RLY1, Close = RLY2) 3
bild Motorized valve without feedback

(Open = RLY1, Close = RLY2)

HCLrr |Heat/cool with OP1 = relay, OP2 = relay

HLr-d  |Heat/cool with OP1 = relay, OP2 = digital output

HLdr Heat/cool with OP1 = digital output, OP2 = relay

HCJd  |Heat/cool with OP1 = digital output, OP2 = digital output 2

HCAR- Heat/cool with OP1 = analog, OP2 = relay

HLAd Heat/cool with OP1 = analog, OP2 = digital 2
CARAR  |Heat/cool with OP1 = analog, OP2 = analog 2

—————————— Continued...

*1 Only output types 10/E" and 'AAL L' are applicable to indicator templates. Only output type ‘A1LG" is
applicable to auto/manual station and analog backup templates.

*2 Only available with option board fitted.
*3 Analog Input 3 Type defaults to '11' — Resistance Feedback.
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4 CONFIGURATION MODE... E

...4.2 Level 6 — Basic Configuration

nt
e

L]

|

L
d1

HErr

Hird

HLdr

H{dd

CAr

LARd

HCRAR

Output Types:

Output Type:

Output Type:

Output Types:

PV‘v

Relay Output
Control
Algorithm Digital Output Process
Analog Output
St nalog Outpu
A - Single Output
PV * -
Control Valve Open relay ]% Process
Algorithm Controller Close relay
SPt ? [} Position Feedback
B — Motorized Valve Output with Feedback
PV * - ‘
Control Valve : Open relay ]% Process
Algorithm Controller Close relay

SPt ?

C — Motorized Valve Output without Feedback (Boundless)

PV#

Control
Algorithm

SPt ?

E

Heat Output Relay or

Cool Output

Digital or
Analog Output

Relay or
Digital or
Analog Output

D — Heat/cool Output

([B Note. Only available if option board fitted.)

Fig 4.2 Output Typ

e Schematic Diagrams

Process
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...4 CONFIGURATION MODE

...4.2 Level 6 — Basic Configuration

J

.03..6.06

603

CACE

el

r

EU

)

%

Control Action

Single Loop Output 1
2 rEU Reverse
2 dir Direct

Heat/Cool Output 1 (Heat) |Output 2 (Cool)

3 r-d Reverse Direct
3 r-or Reverse Reverse
3 d-r Direct Reverse
3 d-d Direct Direct

FrEd

50

LEUS
APPL

*1 Not displayed for auto/manual, indicator, ratio station or cascade templates.

[a]
™

Mains Rejection Frequency
Used to filter mains frequency pick-up on external analog input wiring.

[50 or 60HZz]

Return to top of page.

*2 Not displayed if Heat/Cool output types selected — see parameter 6.02.

*3 Only displayed if Heat/Cool output types selected — see parameter 6.02.
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4 CONFIGURATION MODE... E

4.3 Level 7 - Analog Inputs 160.703
100 L EUT Level 7 — Analog Inputs
nPt Note 1. Refer also to the rear fold-out, Table A — Template Applications.

Note 2. To select this frame from anywhere in this page, press the
[®1] key for a few seconds.

10! & HP ! Analog Input 1 (I/P1) Type & Electrical Range
Display |[Description Display |Description
o B o Notused P |PT100 RTD
ED ) b THC Type B i 0to 20mA
3 THC Type E I 4 to 20mA
J THC Type J 3 0to 5V
- THC Type K 4 1to 5V
L THC Type L & 0 to 50mV
n THC Type N 7 4 to 20mA square root linearizer
- THC Type R 8 4 to 20mA power 3/2
5 THC Type S E 4 to 20mA power 5/2
t THC Type T U Custom
102 UnE | o1 Temperature Units (I/P1)
/& £ — THC readings displayed in °C
™ F — THC readings displayed in °F
703 = Decimal Places (Engineering Range, I/P1)
O—&® a XXXX
~ IOXXXX
I XX.XX
3 X XXX
Continued...

*1 Only displayed if THC or RTD input types are selected
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...4 CONFIGURATION MODE

... 4.3 Level 7 - Analog Inputs

J

o4 [En iH

1aog

&

(105 [En it

[7.08] |54 !

44

&l
>

104107

Engineering High (I/P1)

— Al [-999 to 9999]

Note. This parameter defaults to the maximum allowed value when
THC or RTD inputs are selected — see Table 4.1.

THC/RTD Type °C °F
Min. | Max. |Min. Span [Min. |Max. |Min. Span
Type B -18| 1800 710 0 | 3272 1278
Type E -100 | 900 45 -148 | 1652 81
Type J -100 | 900 50 -148 | 1652 90
Type K -100 | 1300 65 -148 | 2372 117
Type L -100 | 900 50 —-148 | 1652 90
Type N —200 | 1300 90 -328 | 2372 162
Type R& S -18| 1700 | 320 0 | 3092 576
Type T -250 300 60 -418 572 108
Pt100 -200 600 25 -328 | 1112 45

Table 4.1 Engineering Limits, THC & RTD Inputs

Engineering Low (I/P1)

— 1M 99910 9999]

Note. This parameter defaults to the minimum allowed value when
THC or RTD inputs are selected — see Table 4.1.

—1[A) o

Broken Sensor Drive (I/P1)

— No action. Actual input values remain valid.

ur — Input driven to the maximum upscale value (999)
ah — Input driven to the minimum downscale value (—999)

In the event of a fault being detected on the input, the input is driven in the

direction selected.

Input Filter Time Constant (I/P1)
The input values are averaged over the time set.

[0 to 60 seconds]

Continued...



4 CONFIGURATION MODE...

... 4.3 Level 7 - Analog Inputs

108704

108 [£9pP2]™
2
(&

[pl

Analog Input Type & Electrical Range (I/P2)

Note. THC inputs can only be used on I/P2 if I/P1 is also set to THC.

Display |Description Display |Description
OFF  |Not Used t THC Type 1
b THC Type B ! 0 to 20mA
£ THC Type E = 4 to 20mA
4 THC Type J ) 0 to 50mV
H THC Type K 7 4 to 20mA square root linearizer
L THC Type L 8 4 to 20mA power 3/2
n THC Type N 9 4 to 20mA power 5/2
- THC Type R U Custom
5 THC Type S

185 |UnL2|2

f— &
™

Temperature Units (I/P2)

£ — THC readings displayed in °C
F — THC readings displayed in °F

Decimal Places (Engineering Range, 1/P2)

XXXX
XXX.X
XX.XX
X XXX

Wy oo

Engineering High (1/P2)
[-999 to 9999]

Note. This parameter defaults to the maximum allowed value when
THC input type is selected — see Table 4.1.

Engineering Low (I/P2)
[-999 to 9999]

Note. This parameter defaults to the minimum allowed value when
THC input is selected — see Table 4.1.

Broken Sensor Drive (I/P2)

NGNE — No action. Actual input values remain valid.
ur — Input driven to the maximum upscale value (999)
ahn — Input driven to the minimum downscale value (—-999)

1.10 ==
O— @&
(5a]
104 |Eq2H
1000 &
™
1.2 |ER2L
O— @&
(5a]
1.13] |bsd?
P @
]
1404 |FLE?

U‘

Filter Time Constant (I/P2)
The input values are averaged over the time set.

[0 to 60 seconds]

[a]
T e

Continued...

*1 Frames 7.09 to 7.14 are not displayed if Analog Input Type 2 is set to 'OFF".

«2 Only displayed if THC input type is selected.
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...4 CONFIGURATION MODE

... 4.3 Level 7 — Analog Inputs 715921
7.15 & HPB 1 Analog Input Type & Electrical Range (I/P3)
c—, @ Display [Description Display [Description
L
~ OFF  [Not Used ! 0 to 20mA
(&) b |THC Type B 2 |4to20ma
£ THC Type E 3 0to 5V
J THC Type J 4 1to 5V
- THC Type K & 0 to 50mV
L THC Type L 7 4 to 20mA square root linearizer
n THC Type N 8 4 to 20mA power 3/2
r THC Type R g 4 to 20mA power 5/2
5 THC Type S i Resistance feedback for
t THC Type T motorized valve
P PT100 RTD U Custom
715 Un& 3 2 Temperature Units
@ £ — THC readings displayed in °C
@ ~ F — THC readings displayed in °F
1.7 4P3 Decimal Places
U_\El— o XXXX
~ i XXX.X
c XX. XX
3 X XXX
1.8 EA3H Engineering High
1000 &) 99910 9999]
Note. This parameter defaults to the maximum allowed value when
7,19 THC or RTD inputs are selected — see Table 4.1.
Eﬂgll. Engineering Low
O—f@ [-999 to 9999]
Note. This parameter defaults to the minimum allowed value when
THC or RTD inputs are selected — see Table 4.1.
120 L5543 Broken Sensor Drive (I/P3)
!
UP— @& NONE — No action. Actual input values remain valid.
ur — Input driven to the maximum upscale value (999)
ah — Input driven to the minimum downscale value (—999)
12 Fl L3 Filter Time Constant (I/P3)

The input values are averaged over the time set.

o
LEUT _\%— [0 to 60 seconds]

net

Return to top of page.

*1 Frames 7.16 to 7.21 are not displayed if Analog Input Type 3 is set to 'OFF".
»2 Only displayed if THC or RTD input types are selected.
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4.4 Level 8 — Alarms

4 CONFIGURATION MODE... E

of the actual alarm state.

~
@ Note. Any type of alarm can be used to sound an annunciator (klaxon/horn) which is disabled when the
alarm is acknowledged. This is achieved by assigning the relay to the acknowledge state of the alarm instead

Fig 4.3 Using an Alarm to Sound a Horn

Process
Variable
/ ; Trip point RLY.x
© z
: -~ -~
On i -
Alarm State —
(Ax) ~
Off - \\
Horn
On
Acknowledge State .
(REEx) 1 Ux Relay assigment
off L ’ Frr,| framein Level C,
A 21 output Assignment.
Operator
acknowledges
alarm

Process Variable

Hysteresis @

e

High Deviation
+ve Trip Value

;/

—ve Trip Value

Alarm On

Process
Variable

High Deviation ___ 5

Alarm Off Positive \_

Trip Value Negative

Trip Value

f Control Set Point

Alarm On

High Deviation Alarm

Alarm Off

Low Deviation
- +ve Trip Value

Low Deviation
—ve Trip Value

Alarm On

Alarm Off —I

Control Set Point

Positive Trip Value

Negative
Trip Value

Low Deviation Alarm

Fig 4.4 High and Low Deviation Alarm Action

Alarm On
Alarm Off
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5 INSTALLATION...

...5.1.2 Mounting — Figs. 5.3t0 5.5

Fit the panel clamps to the case, ensuring that the lugs
are correctly located in their slots

Cut a suitable hole in the panel
(see Fig. 5.3)

instrument, if

panel cut-out

\‘_________________
\

@ Secure the instrument using the panel clamp retaining screws.
The rubber friction sleeves prevent overtightening.

Fig. 5.4 Mounting

Insert the case (and

assembled) into the

73



." ...5 INSTALLATION

...5.1.2 Mounting — Figs. 5.3t0 5.5

Unclip the process label cover and
remove the process label, if fitted.

Loosen the captive screw securing
the instrument to the case

Remove the instrument
from the case

([Z] Note. Refitting is the reversal of removal. )

Fig. 5.5 Inserting/Removing the Instrument from the Case
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5 INSTALLATION... ."

5.1.3 Process Labels - Fig. 5.6

Inscribe the process label with
the desired text

Unclip the process label
cover from the front panel

4 ) Refit the cover over the
process label

Insert the process label into the
recess

Fig. 5.6 Fitting Process Labels
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." ...5 INSTALLATION

5.2 Electrical Installation

Refer to the Template Applications table and Output Sources table on the rear fold-out to determine the
input and output connections to be made.

A Warning. Before making any connections, ensure that the power supply, any powered control circuits
and high common mode voltages are switched off.

E] Note.

* Always route signal leads and power cables separately, preferably in grounded metal conduit.

» ltis strongly recommended that screened cable is used for signal inputs and relay connections. Connect
the screen to the ground stud — see Fig. 5.7.

(@ Information. Use cable appropriate for the load currents. The terminals accept cables up to 14AWG
(2.5mm2).

5.2.1 Electrical Connections — Figs 5.7t0 5.9

Ground Stud

E Analog - ___O 19 5 1 O -

1 See ! Analog Input 1

H Input 3 1| H

' Figs.8) " + 02|l (20 ’ (P1)

! (P3) LRTD2 4 (D21 |t 3 RTD1 See
Transmitter PSU ~ + =122 |1 [ 4 O —"\ Analog Input 2 Fig. 5.8

i Digital / Analog Output 2 "+ J—'—Ozg : 50O +J) (IP2)

(a02 /do2) ——I—|{)24 e O +  Transmitter PSU

| Digital Input Common - L 1Mo |1 |7 OJ—l— +

H o . O ! } Digital / Analog Output 1 (aol/do1l)
! Digital Input 3 (di3) +——026|: |8 -

5 Digital Input 4 (di4) + ——-027 , 9 O—I—|— — Digital Input Common

5 Relay 3 (RLY3) { NO/NC (28 |1 |10 C}I—|— + Digital Input 1 (di1)

; cHO29 | [n OJ—|— + Digital Input 2 (di2)

| Relay 4 (RLY4) { Nome —— O30 |1 120 NO/NC } Relay 2 (RLY2)

: c—-—Os1 | (130 C

5 RS485 Tx { +110%2 | (140 NO/NC } Relay 1 (RLY1)

E - ——-033 @ 15 O c

: 1 - T +Vs (+)

: RS485 TX/Rx + -034 : 16O +Live (1Afuse)| g5 1o .
: -—Q0ss || [17O ~Neutral 265v Ve gl
: Rs485 Common ¢ ——H36 [:| (18O r Earth C Earth

Only available if option board fitted

! Caution. The power supply ground cable must be connected to the
Ground Stud and NOT to terminal 18.

Fig. 5.7 Electrical Connections — General
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5 INSTALLATION... .

..5.2.1 Electrical Connections — Figs. 5.7 to 5.9

THC 3-lead 2-lead RTD Milliamps  * Milliamps Voltage
millivolts RTD and Resistance
and volts
10O 3 lead RTD - -
Analog e
Input 1 **100Q I **100Q 1000
w1 | 20+ +  RID- RTD - +
CJ Sensor# _
2-wire
+ RTD +
3 O‘ RTD Transmitter
+
Analog 4O - L ~
Input 2 **100Q > I **100Q
w2 | 5On + . -
Milliamps  Millivolts THC## 1| 2wire
+Transmltter
6O
Voltage *milliAmps milliAmps 2-lead RTD 3-lead THC
and Resistance RTD milliVolts
and Volts
- —RTD 31 lead (19
**100Q I **100Q Analog
+ —RTD -rmD " L0020 '7"“3
I/P3 ***
o CJ Sensor
100KQ o
-wire +RTD
Transmitter *RTD =O 21
+

O22

Using internal transmitter power supply

Use 100Q shunt resistor provided with instrument

Only available if option board fitted

For correct broken sensor operation with voltage inputs, fit a 100KQ pull up resistor
Fit the CJ sensor supplied if I/P1 or I/P2 are THC inputs

1/P2 can only be used with THC inputs if I/P1 is also used as a THC input

Fig. 5.8 Electrical Connections — Analog Inputs

5V Inactive

TTL

ov Active

N

Inactive

Volt free ©

O O

Active

Fig. 5.9 Electrical Connections — Digital Inputs
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." ...5 INSTALLATION

5.3 Relays 5.4 Digital Output
15V d.c. min. at 20mA
[E Note. Refer to the Rear Fold-out/ Table B — Min. load 667Q

Output Sources for default relay assignments.
5.5 Control or Retransmission

Relay contacts are rated at: Analog Output
115/230V a.c. at 5A (non-inductive) Max. load 15V (750Q at 20mA)
250V d.c. 25W max. Isolated from analog input, dielectric strength

. . . 500V for 1 minute.
5.3.1 Setting the Relay Links — Fig. 5.10

Set the links on the processor board and the option
board (if fitted).

©
m ©
Normally closed Normally open

LK3 = Relay 3
LK4 = Relay 4

LK1 = Relay 1
LK2 = Relay 2

WWWUO ==
E e~ ¢y © ?P{Z] © o)
Q_E@@@ PP I

Processor Board Option Board

(—@ Note. The default setting for the relay links is 'Normally Open' (N/O). )

Fig. 5.10 Relay Links
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5 INSTALLATION... ."

5.6 Motorized Valve Connections —Fig.5.11

P

[B Note. Relays used to drive the motorized
valve must be set for 'Normally Open' operation —
see Section 5.3.1.

Motorized Valve
Drive

EOBE
olslels

100%
@ .,

Valve
Positioner
Power

Supply L
: L
A — Relay Connections
Motorized 1000 ¥ ol
\éﬂ\‘g (mA inputs el -
only)

B — Feedback Connections
(V, mA or mV Input Types)

Motorized Valve

Drive /

Link

C — Feedback Slidewire

Connection
Motorized Valve Link
Drive
0% ¥ o]
o1 @
@] -
100% @

D — Alternative Feedback
Slidewire Connection

[E Note. The wire link must be
connected at the motorized valve end,
NOT to the instrument terminals.

Fig. 5.11 Motorized Valve Connections

5.7 Input Connections
Make connections to each input — see Fig 5.8.

Refer to Table A on the rear fold-out for the
default input assignment settings.

5.7.1 Thermocouple (THC) Inputs

[E Note. Use the correct compensating cable
between the THC and the terminals — see
Table 5.1.

Automatic Cold Junction Compensation (ACJC) is
incorporated by use of CJ sensors wired across the
input terminals of I/P1 and I/P3 — see Fig. 5.12.

Alternatively, the CJ sensor can be mounted remotely
at the point where the thermocouple cable terminates
into copper cable, e.g. where cables enter an
instrument panel — see Fig. 5.13.

It is possible to use an external fixed cold (reference)
junction, if the instrument is programmed for use with
millivolt inputs and the appropriate thermocouple
linearizer is selected. This is only possible via the PC
configurator.

Fitting the
CJ sensor, CJ sensor
P 3 tol/P1

(E] Note. Only fit a CJ sensor to I/P 3 if

the option board is also fitted.

Fig. 5.12 CJ Sensor — Connections

Copper Compensating
—190] - 16‘ cable cable
3
+200Q| +2 O‘—'
21 O 3 O‘!—
1/P3 1/P1

Fig. 5.13 Remote-mounted CJ Sensor —
Connections
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." ...5 INSTALLATION

5.7.2 3-lead Resistance

Thermometer (RTD) Inputs

The three leads must have equal resistance, not
exceeding 50Q each.

5.7.3 2-lead Resistance

Thermometer (RTD) Inputs

If long leads are necessary it is preferable to use a
3-lead RTD. If the RTD is to be used in a hazardous
area, a 3-lead RTD connected via a suitable Zener
barrier, must be used.

5.8 Output Connections
Make connections as shown in Fig 5.7.

Refer to Table B on the rear fold-out for the
default output assignment settings.

5.9 Power Supply Connections
i

Warning.

* AlAfuse mustbe fitted in the live (+ve) supply line.

¢« The ground line must be connected to the
ground stud and not to terminal 18 on the
terminal block — see Fig. 5.7.

Do not disturb the link between' terminal 18
and the ground stud.

* The type of power supply required (a.c. ord.c.)
is stated at the time of order and can be
identified from the instrument code number:

C50X/XX0X/STD = 85 to 265V a.c.
C50X/XX1X/STD = 24V d.c.

Compensating Cable

Type of
Thermo- BS1843 ANSI MC 96.1 DIN 43714 BS4937 Part No.30
couple

P + - Case + - Case + - Case + - Case
E\IKSCr/Nl—AI Brown| Blue Red | Yellow| Red |Yellow| Red |Green | Green | Green | White | Green *
z\:\"():”SIVN'S" Orange| Blue |Orange|Orange| Red |Orange| — Pink | White | Pink *
Pt/Pt-Rh . . . . N
(R and S) White | Blue |Green | Black | Red | Green | Red | White | White |Orange| White |Orange
PLRA/PERN - - - Grey | White | Grey *
(B)
Cu/Cu-Ni (T)| White | Blue | Blue | Blue Red | Blue | Red |Brown |Brown | Brown | White | Brown *
Fe/Con (J) |Yellow| Blue | Black | White | Red | Black | Red | Blue | Blue | Black | White | Black *

* Case Blue for intrinsically safe circuits|

Fe/Con (L)
(DIN 43710)

DIN 43710

Blue/ | Blue | Blue —
red

Table 5.1 Thermocouple Compensating Cable
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APPENDIX A — CONTROL TEMPLATES

Al Single Loop Controller (Templates 1 and 2)
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m ...APPENDIX A — CONTROL TEMPLATES

A2 Auto/Manual Station and Analog Backup Station

A2.1 Series and Parallel Operation

(E] Note. See Sections A2.2 and A2.3 for detailed templates.

Process Variable

Master Output

Digital Select
i di.1

[a01

i

Series Connection

Process Variable

i
i
|

Master Output

Digital Select

PV :
Process i
3 Output |
Master [T
Controller [ ...
Status
| —
PV
Process
Output
Master
Controller L
Status E

aol

Actuator

©

Parallel Connection

Fig. Al Series and Parallel Operation

- Actuator

Master
Output
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APPENDIX A — CONTROL TEMPLATES...

..A2.2 Auto/Manual Station (Templates 3 and 4)
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renue|p/oIn 4]
[enuenjony | - | (Tv wiely) Pajes [ebia

Te 10918S |eubis Mo
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I
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1

I weeS | Tp
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1

I

1

1

1

|
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|

[ _M_ ndinQ Jar1sey
O [N ~) [ Tdn
a|qeLeA Ssa0id

|
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[
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..APPENDIX A — CONTROL TEMPLATES

A2.3 Analog Backup (Templates 5 and 6)
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APPENDIX A — CONTROL TEMPLATES

Indicator/Manual Loader Station (Templates 7 and 8)
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m APPENDIX B — COMMANDER CONFIGURATION EDITOR

B1 Introduction
Using the COMMANDER Configurator the COMMANDER 500 can be programmed without using any of the front
panel keys.

In addition to the standard settings, the Configurator also gives access to more advanced features not accessible
via the front panel keys. These are summarized below.

For information on using individual features, refer to the on-line help facility.

@ Note. The instrument must be in Configuration Mode (Level 6 or above) and Modbus serial
communications must be disabled when uploading or downloading from the PC Configurator.

B2 Analog Input Customization
. Custom mA, mV, Voltage and Resistance ranges

« Standard Linearizers can be assigned to electrical inputs (eg. allowing transmitter inputs to have
thermocouple or resistance linearizers to be applied)

*  Programmable fault detection levels (default = 10%)

Standard Arithmetic Up to 4 operands and 3 operators can be combined in each block, with the
operands being calculated sequentially.

Operators:  add, subtract, divide, multiply, high select, low select,
median select

Operands:  any analog or digital signals
(digital signals have the value '1' or '0")

Average The average value of an analog signal over a selectable time period, reset by digital
signal

Maximum detection The maximum value of an analog signal, reset by digital signal

Minimum detection The minimum value of an analog signal, reset by digital signal

Relative humidity Calculated from wet and dry bulb temperature sensors

Square root The square root value of any analog signal

Input multiplexer Selection of one or two analog variables using a digital signal

B3 Four Programmable Maths Blocks
One of seven types can be assigned to each maths block:

Elements Up to 15 per equation

Operators Up to 7 per equation: OR, AND, NOR, NAND, NOT, EXOR

Up to 8 per equation: any digital signal.

Operands The NOT operator can be used to invert digital signals.

B4 Six Logic Equations

B5 Process Alarm Customization
. Time Hysteresis, 0 to 9999 seconds
*  Alarm Disable Source

B6 Two Real Time Alarms
¢ Programmable ON days, hours, minutes and duration (00:00 to 23:59)
¢ Wildcard (*) to allow operation every x minutes past the hour
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APPENDIX B - COMMANDER CONFIGURATION EDITOR m

B7 Two Delay Timers
+ Programmable delay and duration (0 to 9999 seconds)

B8 Two Custom Linearizers
« 15 breakpoints per linearizer
* The source can be any analog signal

B9 Template Customization
Each template can be customized by changing the sources for various functions in the COMMANDER 500. This
allows maths blocks and custom linearizers to be added into the standard template format.

The following sources can be programmed:
*  process variable inputs
*  setpoint inputs
*  position feedback input
« input to ratio/bias block
«  ratio inputs
* bias inputs

B10 Connecting the COMMANDER PC Configurator

RS232 Serial Port

@ Note.

The COMMANDER 500 must be in the configuration
mode (Levels 6 to E) and Modbus serial communications
must be disabled when using the PC Configurator.

Fig. B1 Connecting the COMMANDER PC Configurator
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FRAMES INDEX

Set Up Frames
Frame Title
A

Alarm 1 Trip
Alarm 2 Trip
Alarm 3 Trip
Alarm 4 Trip
Alarm 5 Trip
Alarm 6 Trip
Alarm 7 Trip
Alarm 8 Trip

Approach Band 1

C

Control Zone Deadband
Cycle Time 1

Cycle Time 2

D
Deadband (Feedback only)
Derivative Action Time 1

H
Heat/Cool Output 1 Start
Heat/Cool Output 2 Start

|

Integral Action Time 1
Integral Action Time 2
Integral Action Time 3
Integral Action Time 4

L

Local Set Point 1
Local Set Point 2
Local Set Point 3
Local Set Point 4

M

Manual Reset
Motorised Valve Bias
Motorised Valve Ratio

o
Output 1 On/off Hysteresis Value
Output 2 On/off Hysteresis Value

88

P
Mnemonic  Number Proportional Band 1 Pb- 1 205
Proportional Band 2 Pb-2 206
x % x 4.0 ! Proportional Band 3 Pb-3 207
Cxxx 402 Proportional Band 4 Pb-4 208
Fxxx 403
LI.X XX qu R
Sxxx 405 Ramp Rate rrtE 3.10
Bx % x 406 Regulator Travel Time rbcl 504
Txxx 407 Remote Set Point Bias b 1A5 3.01
Bxx x 408 Remote Set Point Ratio FAED 306
S
AL | 2. 15 Set Points LEU3 3.00
T
S5Pt 22 ! Tune LEU? 200
cycd =
fyte 202 v
Valve Set Up LEUS 500
dbild 503
drll i 23
Mnemonic
sese 225 | |[]] N
Yost 223
]
IRE. i ‘?'E{ ! Parameter
Iate eig Setting/Value
1RE3 2
1AEY cic
1
L5P. 1 301 U b
15P2 202 Frame Number
LSP3 303
LSPY 3.04 ) e
Fig. 1.1 Parameter Identification
rS5k 2l
Ub 1A 502
UrAE 501
HYS. ! 203
HY52 204




FRAMES INDEX...

Configuration Frames

Frame Title Mnemonic
A

Alarm 1 Hysteresis HY5. 1
Alarm 1 Trip ErPd
Alarm 1 Type LYP
Alarm 2 Hysteresis HY52
Alarm 2 Trip trP2
Alarm 2 Type tYPe
Alarm 3 Hysteresis HY53
Alarm 3 Trip trP3
Alarm 3 Type tYP3
Alarm 4 Hysteresis HY54
Alarm 4 Trip trPY
Alarm 4 Type tYPY
Alarm 5 Hysteresis HY55
Alarm 5 Trip trPS
Alarm 5 Type LYPS
Alarm 6 Hysteresis HY56
Alarm 6 Trip trPS
Alarm 6 Type LYPE
Alarm 7 Hysteresis HY57
Alarm 7 Trip trP
Alarm 7 Type tYPT
Alarm 8 Hysteresis HY5.8
Alarm 8 Trip trP8
Alarm 8 Type LYP8
Alarm Acknowledge Enable FPARM
Alarm Configuration LEUB AL_S
Analog I/P 1 Offset Cal OFF. 1
Analog I/P 1 Span Cal SPn
Analog I/P 2 Offset Cal OFF2
Analog I/P 2 Span Cal sPne
Analog I/P 3 Offset Cal OFF3
Analog I/P 3 Span Cal SPN3
Analog O/P 1 Electrical High AN IH
Analog O/P 1 Electrical Low AL
Analog O/P 1 Engineering High  r IH
Analog O/P 1 Engineering Low  ~ /L
Analog O/P 2 Electrical High ANZH
Analog O/P 2 Electrical Low AN2L
Analog O/P 2 Engineering High  r~2H
Analog O/P 2 Engineering Low  ~2L
Analog Output 1 Source AN IR
Analog Output 2 Source AnNZA
Analog/Dig Output 1 Type LYP I
Analog/Dig Output 2 Type tYP?
Auto Selection Source ASFC
Auto/Manual Switch Enable FPA_
Autotune Password APARS

Number

803
8072
801
806
805
804

803

@ @
[ )
I

W oo
TR aIn

o @ o oo oo
-~ u iy - -
[ 0N -2 W acocw

0 @
Ny ny
w

82c

b03
800

EO
Eoe
£03
EOY
EOS
EO6

B

Basic Configuration LEUB RPPL 600
Bias Display Enable bd 15 bO6
C

Calibration LEUE, CAL E0O
CJ Beta Value bEER E Y
CJ Reading - I/P1 & I/P2 [ E 5
CJ Reading - I/P3 £t e E 16
CJ Reference Value rEF £13
Configuration Password LPARS b08
Configured Output 1 COP A3
Configured Output 2 Lore A5
Configured Output 3 CORP3 A1
Control Action CARCE 603
Control Configuration LEUR ROO
D

Day Setting dRY b 10
Digital Output 1 Polarity 40 P £os
Digital Output 1 Source J0 iR Lol
Digital Output 2 Polarity dG2oP 6
Digital Output 2 Source d02R s
=

Feedback Range High FbH I E 2
Feedback Range Low Fbll E i
|

Input 1 Broken Sensor b5d. ! 105
Input 1 Decimal Point df. i 1.03
Input 1 Engineering High Eni 104
Input 1 Engineering Low £n 105
Input 1 Filter Time Constant FLE 107
Input 1 Temp Units uned 10e
Input 1 Type EYP 101
Input 2 Broken Sensor b5dc 1.3
Input 2 Decimal Point dfze 110
Input 2 Engineering High ENZH T
Input 2 Engineering Low £ncL 112
Input 2 Filter Time Constant FLEZ 114
Input 2 Temp Units unee 108
Input 2 Type tyPe 108
Input 3 Broken Sensor b5d3 120
Input 3 Decimal Point df3 117
Input 3 Engineering High EN3H 1.18
Input 3 Engineering Low EN3L 119
Input 3 Filter Time Constant FLES 121
Input 3 Temp Units unes 116
Input 3 Type tYP3 115
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...FRAMES INDEX

L

Level Heading

Local Set Point Source
Local/Remote Enable

Local/Remote Set Point Source

M

MV Calibration selection
MV Feedback — closed

MV Feedback — open
Mains Rejection

Man/Auto Selection Source
Manual 1 Selection Source
Manual 2 Selection Source

MODBUS Address
MODBUS Parity

@)

O/P Low Limit
O/P High Limit
OP 1 High Limit
OP 2 High Limit
OP 2 Low Limit

Operator Configuration L EUb,

Output Assignment LEU.

Output Slew Rate
Output Slew Rate Disable
Output Type

=]
Power Fail Recovery Mode
Power Fail Recovery Time
Process Variable Fail Action
PV Fail Default Output

R

Ratio Display Enable
Regulator Travel Time
Relay 1 Polarity
Relay 1 Source

Relay 2 Polarity
Relay 2 Source

Relay 3 Polarity

Relay 3 Source

Relay 4 Polarity

Relay 4 Source

Remote Set Point Source
RSPT Fault Action

90

LEUT
LS
FPL-
LrSe

FLCAL
CLAL
OCAL
FrEd
A_5r
S50
52

Addr
Prty

OrPLO
OPH 1
arP iH
aP2H
areL
OPE-

. A55n

OPS5r
S5rdS
OEYP

PrEC
rECE
PUFA
dFOP

rd 15
rErl
~LiP
LA
rL2FP
~L2A

L3P
~L3A
~LYP
~LYA
r5c0

S5PFA

100
]
b02
9.1

£07
EOS

606
Al
Al
Al

d03
ddz

AO6
A0S
AO7
AR08
A0S
600

A0
Aoz
A03
AoY

b.05
E08
18
&in
[r=1)
]

fee
e
feY
23
9.4
306

S

Serial Communications
Serial Configuration
Set Point Configuration
Set Point 1 Source

Set Point 2 Source

Set Point 3 Source

Set Point 4 Source

Set Point Default Value
Set Point High Limit
Set Point Low Limit
Set Point Tracking

Set up Password
Set Point Adjust Disable

T
Template Applications
Time Display

Tune Select Source 1
Tune Select Source 2
Tune Select Source 3
Tune Select Source 4

LEUS,

LEUS
SCFG
SELF
L5 1
L5r2
LS5r3
L5rH

dFSP
SPtH
SPEL
trlH

5PAS
5AdJ

LARPP
ELLH
L5
£25-
£35-
t4Y5-

d00
dd i
300
308
309
3.0
N

801
862
803
801

608
b.04q

601
b. 13
Al

A20

A2e



INDEX

A
ACCESSONIES ..o 1
Alarms
Acknowledge ....
Acknowledge enable ....
Configuration ....
Hysteresis .
SetUp ...
Trip Settings .

Analog Backup Station

Analog Inputs — Level 7
Broken Sensor
Decimal Point
Engineering Range
Calibration .
Failure Action ......

Analog Outputs 1 and 2
See Also: Digital Outputs 1 and 2
Electrical Ranges ........ccccvovevieiiieenienninne
Engineering Ranges ....
Sources

See Also: Rear Fold-out/ Table D

Analog Sources ... Rear Fold-out/ Table D

Approach Band .

Auto-tune ...

.44, 45, 46
.43, 45, 46
44, 45, 46

Starting
Auto/Manual
Mode Selection Source
A/M Station Template ..

A/M Switch
B
Bargraphs ......ccooueeiieiieieeeeee e 3
See Also: Relevant
Operator Template in Section 2
Basic Configuration — Level 6 ...........c.cooveveiiinens 39
Boundless Control — see Motorized Valves
Broken Sensor Drive .........ccoccceviieiiciinnns 44, 45, 46
C
Calibration — see Analog Inputs
Calibration ErrOr .........cocceiieeeniiiieeee e 9

Character Set
Clock Settings
Cold Junction
COomMPENSALION .....ccuevreeeiiiiieeiie e 70,77, 80
Failed ... 9

..C
Configuration Error .........cooceeieeeieiieeeee e
Configuration Password
Configured Outputs 1 to 3

See Also: Auto/Manual and Backup Templates
Control Action
Control Configuration — Level A ..
Control Efficiency Monitor
Control Set Point — see Set Points
Control Output Deadband
Custom Linearizer

D
Date and Time Setting ........cccccovvvveriniiiciiieeeens 60
Deadband
Control Output..
MV Feedback
Default Outputs ....
Delay Timer .............
Derivative Action Time
Deviation Alarms
Digital Inputs 1 to 4
See Also: Rear Fold-out/ Table C
Digital Outputs 1 and 2
Polarity .
Source .....
Digital Sources
Direct Control Action ...
Displays .
LCD Alphabet ........cccciiiiiiiiiiicieeeeeeeee

E
Electrical Connections
Error Codes ...

E
Failure Modes
ANAIOG INPUL ...
Power Failure
Process Variable
Remote Set POiNt.........ccocveiiieiieenicieeiees 52
Fault-finding — see Error Messages
Fault Detection Level ...........
Feedback (Motorized Valves)
See Also: Analog Inputs (Process Variable)
Filter Time Constant..... 44, 45, 46
Fine Tuning

G

Gain Scheduling
Selection
Sources
Proportional and Integral Terms

Glossary of Abbreviations
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...INDEX

H
HeEAt/COOI ..o 19
Control Action ..
Output limits
Start POSItIONS ....cviiviiieiiiiee e 31
Hysteresis
Alarms ........
On/off Control ...
|
Inputs — see Analog Inputs
Installation

Integral Action Time ....

K

Klaxon Alarms

L

Latch Alarms
LEDs
Linearizers
Line Filter Frequency
Local Set Point — see Set Points
Local/Remote Key Enable
Local/Remote Mode Selection .
Locking Front Panel Keys .........ccccoociiiieniiininenns
Logic Equations

Loop Break MOoNitor ..........cceoviiiiieniiicesc e 10
M

Mains Rejection Frequency ..........c.ccoevveveeiiinnnns 42
Manual Mode Selection

Pre-set manual OUtpUL .......cccooveeviiiiiciiiiie 57
Manual Reset .
Maths Blocks ........
Mechanical Installation
MODBUS
Mounting
Motorized Valve

Boundless

Calibration

Connections .....

Control Type Selection .

FeedbacK.........ccccceenenne

Regulator Travel Time

SEEUD oot

o
ON/Off CONLIOL ... 28
See Also: Control Types
Operator Configuration — Level B
Operating Displays .........c.ccceerenennn
Operator Ratio/Bias Display Enable .
Operator Level

92

.0

Output
Assignment — Level C
Connections

Heat/Cool ... 19
Limits .... .55
Slew RAte .....cccovevviiieieiiiiec e ... 56
Output Sources

.. 40

Types.... .
.76

Option Board

P
Panel Clamps ..o
PC Configurator
PID Parameters
See Also: Gain Scheduling
Power Fail Recovery ...
Power Supplies .....
Power Up Displays ...
Process
Alarms .. .
Labels ...
Optimization — see Control Efficiency Monitor
Variable — see Analog Inputs
Proportional Band Settings

R

Ramp Rate (Set PoiNt) ......cccocveveiiiiiieiiiiee s 33
See Also: Output Slew Rate

Ratio
Ratio Display Enable .........cccccooeiniiiiinnennnnn. 59

Remote Set Point .
Real-time Alarm........
Reference Tables ..
Relative Humidity
Regulator Travel Time — see Motorized Valves

Relay
CONNECLIONS ..ot 76
LINKS .ot 78

See Also: Output Assignment, Output Types
Remote Set Point
Failure Action ....
Scaling
Selection Source ..
Resistance Thermometer
Retransmission — See Analog Outputs,
Analog Sources
Reverse Control ACtion ..........cccceeiviiecninnnencen 42

... 52
.32




INDEX

S
Secret-til-Lit Indicators ..., 8
Security Options
Serial Communications — Level d ....
Set Points
Configuration — Level 9....
Default Value
Limits
Operator Adjust enable
Ramp Rate ...
Scaling
SelECHNG ...eeiiiiieiee e
Setting — see Relevant Operator Template
Sources
Tracking
Single Loop
Controllers
Siting
Short-cut keys
Slew Rate
Soft-start — see Set Point Ramp Rate,
Output Slew Rate
Span Adjustment — see Calibration

T
Temperature Units ...43, 45, 46
Template Applications ...11, 39, 81
Rear Fold-out, Table A

Terminals and CONNECLIONS .......cccuevreerierreenieenans 76
Thermocouple ........ccocceeviveiiennene 43, 44, 45, 46, 76
Time

Setting

Real-time alarms . ... 86

Delay TIMErsS ...ooooeiienieeieeseeeee s 86
Tuning

AULOMALIC ..o 21

Manual

Tune Parameter Source

U

Units — see Temperature Units

\%

Valve — see Motorized Valve

Valve StCKING .....ooviiiiieiiieiie e 9
w

Warning Messages

Watchdog
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ABB INSTRUMENTATION

The Company BS EN ISO 9001

ABB Instrumentation is an established world force in the design and
manufacture of instrumentation for industrial process control, flow
measurement, gas and liquid analysis and environmental

applications. St Neots, U.K. — Cert. No. Q5907

As a part of ABB, a world leader in process automation technology, Stonehouse, U.K. — Cert. No. FM 21106
we offer customers application expertise, service and support

worldwide. EN 29001 (1ISO 9001)

We are committed to teamwork, high quality manufacturing, RIN

advanced technology and unrivalled service and support. auacer (500l |

The quality, accuracy and performance of the Company’s products Lenno, Italy — Cert. No. 9/90A

result from over 100 years experience, combined with a continuous
program of innovative design and development to incorporate the
latest technology.

The NAMAS Calibration Laboratory No. 0255 is just one of the ten Stonehouse, U.K.

flow calibration plants operated by the Company, and is indicative of 3

ABB Instrumentation's dedication to quality and accuracy. RS
0255

Use of Instructions

Warning. @ Note.
An instruction that draws attention to the risk of Clarification of an instruction or additional
injury or death. information.
A Caution. Information.
An instruction that draws attention to the risk of Further reference for more detailed information or
damage to the product, process or surroundings. technical details.

Although Warning hazards are related to personal injury, and Caution hazards are associated with equipment or
property damage, it must be understood that operation of damaged equipment could, under certain operational
conditions, resultin degraded process system performance leading to personal injury or death. Therefore, comply
fully with all Warning and Caution notices.

Information in this manual is intended only to assist our customers in the efficient operation of our equipment. Use
of this manual for any other purpose is specifically prohibited and its contents are not to be reproduced in full or
part without prior approval of Technical Communications Department, ABB Instrumentation.

Licensing, Trademarks and Copyrights

MODCELL™ and PC-30™ are trademarks of Asea Brown Boveri, Inc.
Modbus™ is a trademark of Modicon, Inc.
IBM™ and IBM PC AT™ are trademarks of International Business Machines Corp.

Health and Safety
To ensure that our products are safe and without risk to health, the following points must be noted:

1. The relevant sections of these instructions must be read carefully before proceeding.
2. Warning labels on containers and packages must be observed.

3. Installation, operation, maintenance and servicing must only be carried out by suitably trained personnel and
in accordance with the information given.

4. Normal safety precautions must be taken to avoid the possibility of an accident occurring when operating in
conditions of high pressure and/or temperature.

5. Chemicals must be stored away from heat, protected from temperature extremes and powders kept dry.
Normal safe handling procedures must be used.

6. When disposing of chemicals ensure that no two chemicals are mixed.

Safety advice concerning the use of the equipment described in this manual or any relevant hazard data sheets
(where applicable) may be obtained from the Company address on the back cover, together with servicing and
spares information.




PRODUCTS & CUSTOMER SUPPORT

A Comprehensive Product Range Customer Support

ABB Instrumentation provides a comprehensive after
sales service via a Worldwide Service Organization.
Contact one of the following offices for details on your

Analytical Instrumentation
« Transmitters
On-line pH, conductivity, and dissolved oxygen

transmitters and associated sensing systems.

Sensors
pH, redox, selective ion,
dissolved oxygen.

Laboratory Instrumentation
pH and dissolved oxygen meters and associated
sensors.

Water Analyzers

For water quality monitoring in environmental,
power generation and general industrial
applications including: pH, conductivity, ammonia,
nitrate, phosphate, silica, sodium, chloride,
fluoride, dissolved oxygen and hydrazine.

Gas Analyzers
Zirconia, paramagnetic,
conductivity.

conductivity and

infrared,  thermal

Controllers & Recorders

Controllers

Digital display, electronic, pneumatic. Discrete
single-loop and multi-loop controllers which can
be linked to a common display station, process
computer or personal computer.

Recorders

Circular and strip-chart types (single and multi-
point) for temperature, pressure, flow and many
other process measurements.

Electronic Transmitters

Smart & Analog Transmitters

For draft, differential, gauge and absolute
pressure measurement. Also, liquid level and
temperature.

| to P Converters and Field Indicators

Flow Metering

Magnetic Flowmeters

Electromagnetic, insertion type probes and
watermeters.

Turbine Flowmeters

Wedge Flow Elements

Mass Flow Meters

Transmitters, sensors, controllers and batch/
display units.

Level Control

Submersible, Capacitance & Conductivity.

Pneumatic Instrumentation

Transmitters
Indicating Controllers
Recording Controllers

nearest Service and Repair Centre.

United Kingdom

ABB Instrumentation Limited
Tel: +44 (0)1480 475321
Fax: +44 (0)1480 470787

United States of America
ABB Automation Inc.
Instrumentation Division

Tel: +1 215-674-6000

Fax: +1 215-674-7183

Italy

ABB Instrumentation
Tel: +39 (0) 344 58111
Fax: +39 (0) 344 58278

Client Warranty

Prior to installation, the equipment referred to in
this manual must be stored in a clean, dry
environment, in accordance with the Company's
published specification. Periodic checks must be
made on the equipment's condition.

In the event of a failure under warranty, the
following documentation must be provided as
substantiation:

1. A listing evidencing process operation and
alarm logs at time of failure.

2. Copies of operating and maintenance records
relating to the alleged faulty unit.
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