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Use of Instructions

FA \
Warning. @ Note.
An instruction that draws attention to the risk of injury or Clarification of an instruction or additional information.
death.
AN (@
Caution. Information.
An instruction that draws attention to the risk of damage to Further reference for more detailed information or
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, result in 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.

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.
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2 GENERAL PROGRAMMING 3 BASIC CONFIGURATION LEVEL
The programming procedures are used to make changes to 3.1 SetUp INPUL oo 4
the operating parameter values and for scale adjustment — . Input types
see Fig. 3.2. . Linearization
. Electrical ranges
The programming of all channels is performed using faceplate . Engineering ranges
1-see Fig. 3.1 . Fault detection
. Digital filtering
When changing the input type it may be necessary to
reposition the input selector links accordingly — see Section 6, 3.2 SetUp Pen Range ........ccccvviviiiiiiicn i 8
CONNECTIONS & LINKS. . Chart ranges
. Event pen sources
2.1 Preparation for Changes to the Parameters 3.3 Set UP Chart ..o 9
Ensure that the external alarm/control circuits are isolated if . Chart duration (speed)
inadvertent operation during programming is undesirable. . Chart stop function
. Auto pen drop
Any change to the operating parameters are implemented . Pen lift
using the [ a ] or [ & ] switches — see Section 3 of the Operating
Guide. 3.4 SetUp Alarms .....ooociieiiiiieiec e 10
. Acknowledge type
@ Note. The instrument responds instantly to : Global alarm acknowledge
. . . Alarm type
parameter changes which are saved automatically when . .
. . Trip/hysteresis
leaving the current frame. . :
. Time hysteresis
2.2 Security System 3.5 SetUp Relay OUtpUL........cooieveiiiiiieeiee e 14
. . . . . Relay sources
A security system is used to prevent tampering with the .
T . Relay polarity
programmed parameters by utilizing a Tune password and a
Configuration password. 3.6 Set Up Digital OULPUL wovvveeeoeeeeeeeeeeeeeeeeeeeeeeeeesee 16
A Tune password can be assigned to controller faceplates : B:g:ig: gﬂ:pﬂi S(c)):lar::ite
giving access to that faceplates controller settings. A 9 putp y
configuration pfassword gives access to all controller settings 3.7 Set Up Analog OULPUL ..coovieriiiiiiciie e 18
and programming pages. The passwords can be set to any . Retransmission and control outbut sources
value from 0 to 9999. The instrument is despatched with the S P
Py . ) i . Retransmission ranges
passwords set to '0' — see Section 5.5 of the Operating Guide.
. Current output ranges
3.8 Digital INPULS  .oeviiiiiieeiiieeeee e 20
. Input polarity
3.9 ACCESS PAgE ... 21
H . Configurable passwords
. Internal security link
O i 3.10 Scale AdJUST  .ooiiiiiieeee e 22
. Process variable offset adjustment
. Process variable span adjustment
. Pen calibration
. Mains filter
. Pen Linearity Check

Faceplate 1

Fig. 3.1 Location of Faceplate 1
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...3 BASIC CONFIGURATION LEVEL

3.1 Set Up Input (Process Variable, Remote Set Point and Position Feedback)

(] -
Information.

e Internal cold junction compensation.

* Programmable fault levels and actions.

\.

e Universal inputs — mV, mA, V, THC, RTD and resistance.

« Digital filter — reduces the effect of noise on inputs.

« Linearization — of temperature sensors to allow use of non-linearizing transmitters or any electrical input.

Example A — setting up:
e acurrentinput of 4 to 20 mA
e displaying a range of 0 to 200psi

« afault detection level 10% above 200psi (engineering/display range) and 10% below Opsi (engineering/display range)
* in the event of a fault being detected and/or the fault detection level being exceeded the process variable is driven

downscale.
Input Linearizer Temp. Units Electrical Engineering Range Broken Sensor Programme
Type Type Range (Display Range) Protection Drive Eilter
52 220 """\ Fault Detection Value setto 0
3/2 20.0 (Input Range High) T Levelll0 %
' N
RTD
RTD THCN
THC °F
Current I:g E °C Value set low
Voltage None |
L THCJ
Millivolts
. THCT
Low resistance
. . THC S
High resistance .
THCR Value set high
None 4.0 (Input Range Low) 1 Fault Detection
20 N Level10%

Example B — setting up:
e aType K thermocouple
e displaying temperature in °F
e displaying a range of 0 to 2000°F

« afault detection level 10% above 2000°F (engineering/display range) and 10% below 0°F (engineering/display range)
« inthe event of a fault being detected and/or the fault detection level being exceeded the process variable is driven upscale.

Input Linearizer Temp. Units Engineering Range Broken Sensor Programme
Type Type (Display Range) Protection Drive Filter
512 22001:’\:: " Fault Detection Value set to 0
312 LU Levelll0%
\ z ; 2000
RTD RTD
THC THCN - °F > —>|
Current THC B °C ° Value set low
Voltage THCE Downscale
- 9 None Upscale
Millivolts THCJ
Low resistance THCT
High resistance THC S
THCR Value set high|
| THCK i /_f [ o AN
None o :-, Fault Detection
N 0
| 500 etoo ] Level 10 %




3 BASIC CONFIGURATION LEVEL...

...3.1 Set Up Input

CEL UPp Page Header — Set Up Input (Process Variable)
]
PUE To advance to Set Up Pen Range Page press the [ 8] switch.
Y
CELECE Select Channel
Pl-Y Select the channel to be programmed:
-3 PU-4 - process variable on channel 4
= PU-3 —  process variable on channel 3
PFb-c PFb-2 — valve position feedback on controller 2 \ only displayed if selected in the
r5P-2 ~5P-2 — remote set point on controller 2 } Input Asignment Page
PU-2 PU-2 — process variable on channel 2
PEL- | PFb- 1 — valve position feedback on controller 1 } only displayed if selected in the
P ~5P- 1 — remote set point on controller 1 Input Asignment Page
Pl PU-1 — process variable on channel 1
- ! ngne -  None
none

@ Note. In the remaining frames press the [ % | switch to view the channel selected.

nLyp Input Type (Process Variable)
rEd A . . . . . o
CCPL Caution. Ens_ure the correct input link positions are selected and the input is wired
UOLE correctly — see Section 6, CONNECTIONS & LINKS.
LO OH. Select the input type required:
HI OH. rtd — Resistance thermometer} Not available on position feedback input
- ELPL —  Thermocouple
Ul E ugLe — Voltage
—— L0 OH_. — Low resistance (750Q)
nane H! OH. — High resistance (>750Q)
L NONE - _A_P - Current
ULt - Millivolt (£150mV)
ngne - None
Y
LnEYP Linearizer Type
5/2 Select the linearizer type required:
5/3 _ x5/2 . .
3/2 32 _ e Open channel flow applications
5Crk 5C-t - Square Root
rtd rtd — Resistance thermometer
tr-k tl-b - Type B thermocouple
LC-n tL-N —  Type N thermocouple
Lr-F tl-F - Type E thermocouple
t{-J1 — TypeJthermocouple
tl-J EC-E  —  Type T thermocouple
el-¢& t{-5 - Type S thermocouple
tC-5 £L-- — TypeR thermocouple
EC-r £EL-+ -  Type K thermocouple
Lr-p NONE -  No linearizer
none

I—» Continued on next page.



...3 BASIC CONFIGURATION LEVEL

...3.1 Set Up Input

| FRL-H Input Range High
| 200 Set the maximum electrical input value required (in electrical units).
@ Note. The value set must be within the limits detailed in the table below.
Input Type ; . Min. Range
Input Type Range Low Min. Range High Max. (Low to High)
or Millivolts 0 150 5.0
[ecpr] Volts 0 5 0.1
Milliamps 0 50 1.0
Resistance (Low) 0 750 20
Resistance (High) 0 9999 400
Y
rAL-L0 Input Range Low
un Set the minimum electrical input value required (in electrical units).
Y @ Note. The value set must be within the limits detailed in the above table.
Units Temperature Units
JEL-F Select units required.
JEL-C
none
ENL-H | Engineering Range High
1000 Set the maximum engineering (display) value required.
@ Note. The value set must be within the limits detailed in the tables below.
Linearizer Degrees Fahrenheit Degrees Celsius
Type Min. Max. Min. Span Min. Max. Min. Span
Type B 0 3272 1278 —18 1800 710
Type E — 148 1652 81 - 100 900 45
Position Type J - 148 1652 90 - 100 900 50
Feedback Type K —148 2372 117 - 100 1300 65
Engineering Type N — 328 2372 162 - 200 1300 90
Range set TypeR& S 0 3092 576 -18 1700 320
automatically Type T — 418 572 108 - 250 300 60
to 0.0 to 100.0
RTD | -328 | 1112 | 45 | -200 | 600 | 25

Performance accuracy is not guarateed below 725°F/400°C for types B, R and S thermocouples
Minimum span below zero Type T 126°F/70°C
Minimum span below zero type N 189°F/105°C
THC standard DIN 4730 IEC 584
RTD standard DIN 43760 IEC 751

Linearizer Type

Engineering Range High and Low

Min. Max.
5/2
32 —9999 +9999
Square Root
None

—————®  Continued on next page.




3 BASIC CONFIGURATION LEVEL...

..3.1 Set Up Input

| dELPE Decimal Point
o 1000 Set the decimal point position required for both the engineering range high and engineering
range low values.
Y
ENGL-LO Engineering Range Low
o Set the minimum engineering (display) value required,
PFb-x_] @ Note. The value set must be within the limits detailed in Engineering Range High tables
opposite.
Y
= b5Pd Broken Sensor Protection Drive
Ur In the event of a fault being detected on the input and/or if the Fault Detection Level Percentage is
none exceeded (see next frame), the process variable is driven in the direction of the drive selected.
dhn . .
Select the broken sensor drive required:
NOnNE -  Nodrive
urP —  Upscale drive
Y ol — Downscale drive.
FdLP Fault Detection Level Percentage
———-=- A fault level percentage can be set to detect a deviation above or below the display limits.
For example, if set at 10.0%, then if an input goes more than 10% above Engineering Range High
or more than 10% below Engineering Range Low, a fault is detected.
On some ranges the input circuitry may saturate before the fault level set is reached. In this case
an error is detected below the level set.
Set the level required, between 0 and 100% of engineering span (range low to high) in 1%
increments.
SELECE @
Note. If an input exceeds the minimum or maximum value for the linearizer selected an
A Y error is detected regardless of any fault level.
PriFLE Programmable Filter
- - Filters the process variable input, i.e. if the input is stepped it smooths the transition between
steps and may also be used for some degree of cleaning of noisy inputs. The filter time
represents the time a step in the input takes to change the displayed process variable from 10 to
90% of the step.
Set the value required, between 0 and 60 in 1 second increments.

Return to Select Channel frame.



...3 BASIC CONFIGURATION LEVEL

3.2 Set Up Pen Range/Event Source

(=
Information.

e Trend pens — have an independent chart range allowing a selected part of the engineering (display) range to be used for
extra resolution on the chart.

« Three position event pen function — can be driven by digital inputs, alarms, logic equation results, real time events (timer
option), control modes, set points, ramp/soak profile segments or programs (profile option).

Select Pen Range (in engineering units)

Select 'In' Source Select 'Out’ Source Event Pen Chart Position

AN

| _4_0_0_ (Pen Range low)

0 (Eng. Range Low)

1000 (Eng. Range High)

700 (Pen Range High)
|

i

*Pen 4 at 80%
Pen 3 at 60%
Pen 2 at 40%

4 Penl
O at 20%
Source on
O

O
*Source on

Source off Source off

*In source takes priority if both
sources enabled

Record Function

*With Real Time Event Pen
option fitted, Pen 4 is above
100%

Event Function

!
e —

Y
OUES-C
ECA-Y

(a)

SEE UP| Page Header — Set Up Pen Range
PEN-NG
1 To advance to Set Up Chart Page press the [ 8 ] switch.
SELECE Select Pen
PEN Y Select the pen to be programmed
PEN 3
PE” E @ Note.
PEN |  In the remaining frames press the [ % ] switch to view the pen selected.
U
none * Record (trend) or event pen function is set in the ADVANCED CONFIGURATION LEVEL (if True
[ NONE- Time Event Pen option is selected, the fourth pen is fitted with a special pen arm and is set
TRENDY automatically for event pen function) — see Section 5.3, Set Up Pen Functions.
PEN HI Pen Range High
—-—===- Set the maximum value required on the chart, in engineering units (the value must be within the
v Em engineering range set in Set Up Input page — see Section 3.1).
A
PER LD Pen Range Low
""" Set the minimum value required on the chart, in engineering units (the value must be within the
I engineering range set in Set Up Input Page).
EVENT
]
i 5cl In Source
EC'-'”‘ 4 Select a source to move the pen inwards on the chart.

For description of sources, refer to Table 3.1 on page 17.

Out Source
Select a source to move the pen outwards on the chart.

For description of sources, refer to Table 3.1 on page 17.

Return to Select Pen frame.



3 BASIC CONFIGURATION LEVEL...

3.3 Set Up Chart

(-
Information.

¢ Programmable chart duration — between 1 and 167 hours or 7 and 32 days.

e Chart stop function —the chart can be stopped by an alarm, digital input, logic equation result or a real time event (if timer

option is fitted).

« Auto pen drop —automatically drops the pen(s) onto the chart after a 5 minute delay to ensure recording is not left disabled

inadvertently
SEE UP Page Header — Set Up Chart
CHRAL
To advance to Set Up Alarms Page press the [ § | switch.

Y

CHARAE Chart Duration
3244 Select the chart duration required per revolution of the chart; between 1 and 167 hours or 7 and

! 32 days.

{Hr

Y
CH-5EtP Stop Chart Source
ECN-Y Select the source required for stopping the chart.
HUI'IIE For description of sources, refer to Table 3.1 on page 17.

Y
AUtd-P Auto Pen Drop

-== Select 'YE5' to enable or /10" to disable.

SEL UP If 'YES5' selected, pen(s) drop automatically onto the chart 5 minutes after they are lifted.
CHACE
A Y If '10" selected, the pen(s) remain lifted until they are manually dropped by the operator.
LFt EN Pen Lift Enable/Disable
--- The switch (record faceplate only) or [ % ] switch (control faceplate — if programmed for pen

Y lift) can be disabled if required. Select 'YE5" to enable or 70" to disable.
PENLFE Pen Lift/Pen Status
rECOFd . To raise pen(s) press or [ % ] switch. The following status displays are shown:

LIFE :
:

&

[=)/%) [ arop |
i

(A eF (=

rECOFD - pen records on chart
LIFt - pen lifts off chart

PAFH - pen moves to park position
AEFEF - pen at reference position

To lower pen(s) press or [ % ] switch. The following status displays are shown:

rEEUAN - pen returns to record position
driP - drops (lowers) onto chart
rELOAdD - pen records on chart

Return to top of Set Up Chart Page.



...3 BASIC CONFIGURATION LEVEL

3.4 Set Up Alarms

(@) -
Information.

* Four alarms per channel — identified Al to D1 (for channel 1) up to A4 to D4 (for channel 4).

e Three operator acknowledge options.

« Global alarm acknowledgment — by digital input, alarm, logic equation result or real time event (if option fitted).
* High/low process alarms.

« High/low output alarms.

* High/low deviation alarms.

» Fast/slow rate of change — of process variable alarms.

* Adjustable hysteresis value — to prevent oscillation of alarm state.

« Time hysteresis —to allow delayed triggering of alarms.

Hysteresis
. Trip Point
; Hysteresis
Process Variable
. . . . Alarm On
High ! ! !
Process ' ' i
, , , Alarm Off
' ' ' Alarm On
Low
Process
Alarm Off
Fig. 3.3 High and Low Process with Hysteresis
Hysteresis
Trip Point
Hysteresis
Control '
Output
. Alarm On
High Output i Alarm Off
Low Output S . Alarm On

Alarm Off

Fig. 3.4 High and Low Output with Hysteresis

10



3 BASIC CONFIGURATION LEVEL...

Hysteresis
______ Value High Deviation

Positive Trip Value

Control Set Point

High Deviation
_______ Negative Trip Value

Hysteresis
Value

Process i
. |
Variable !
\

High Deviation — Alarm On
(Positive Trip) Alarm Off
High Deviation Alarm On
(Negative Trip) Alarm Off
Process
Variable - .
Hysteresis
Value
______ -Low Deviation
Positive Trip Value
Control Set Point
Low Deviation
Hysteresis Negative Trip Value
Value
Low Deviation ’— Alarm On
(Negative Trip) ‘ Alarm Off
Low Deviation Alarm On
(Posiitve Trip) Alarm Off

Fig. 3.5 High and Low Deviation with Hysteresis

o

|

Alarm Trip Point

(

\

(

; ; 70 130
Output ' ' Alarm On
- 40 10
Time in seconds ! ; | : Alarm Off
Counter Counter Counter Hysteresis Time Counter
Started Reset Started Elapsed Reset
Y

Time Hysteresis Status

Example shows time hysteresis set to 70 seconds used with a high process alarm

Fig. 3.6 Time Hysteresis Alarm

11




...3 BASIC CONFIGURATION LEVEL

...3.4 Set Up Alarms

The maximum time it takes to detect an alarm condition
is present (T), in seconds, is calculated as follows:

_ 1800
T—|:10.81 + Walue} X 2

The time it takes for the alarm state to be cleared once
the alarm condition has been removed is also equal to T.

| T | T | T | T
I<_" f_" I<—>‘ |<——‘
Alarm On ------------- Alarm On ------d----
Alarm Oﬁé |— Alarm Off Q I—

Falling Slow Rate Rising Slow Rate

Examples shown are for a trip value of 10%/hour on a PV engineering range of 0.0 to 100.0

T= |:10.81 + %] X 2 T = 382 seconds

Fig. 3.7 Slow Rate Alarms with Hysteresis

The maximum time it takes to detect an alarm condition
is present (T), in seconds, is calculated as follows:

_ 1800
T= |:10.81 * Trip Value:| x 2

The time it takes for the alarm state to be cleared once
the alarm condition has been removed is also equal to T.

- - — = - -

1

Alarm On ------------- AlarmoOon --------J----
Alarm Oﬁé |— Alarm Off Q I—

Falling Fast Rate Rising Fast Rate

Examples shown are for a trip value of 10%/hour on a PV engineering range of 0.0 to 100.0

T= |:10.81 + %} X 2 T = 382 seconds

Fig. 3.8 Fast Rate Alarms with Hysteresis

12




3 BASIC CONFIGURATION LEVEL...

...3.4 Set Up Alarms

SEt UP
ALAR-_S

Y
ACHEYP
LALLH
no-_AL
none

Y
ACHSAC
AL_ dY4

nonc

Page Header — Set Up Alarms

To advance to Set Up Relay Output Page press the [ 8 ] switch.

Alarm Acknowledge Type

Alarms may be acknowledged while they are displayed.

Select the alarm acknowledge type:

ngnE - no acknowledge facility. If the cause of the alarm no longer exists, the alarm
state and display are cleared automatically.
Alarm cause L.E.D. Alarm State
Present Flashing Active
Not Present Off Inactive

A0-_AL andLAELH -

if the cause of the alarm no longer exists, the alarm display

remains until it has been acknowledged.

Alarm cause Acknowledge L.E.D. Alarm State
Present No Flashing Active
Present Yes Steady Active

Not Present Previously acknowledged Off Inactive
Present No Flashing Active

Not Present No Flashing Active/lnactive*

Not Present Yes Off Inactive

*Alarm state is active if L AELH is selected or inactive if 10~ _ AL is selected

Global Alarm Acknowledge Source
Select the alarm acknowledgment source required.

For description of sources, refer to Table 3.1 on page 17.

A

SELECE
AL._d4

O
=
IN

AL_ A4
AL_ d3

AL. A3
AL. dZ

AL_ A2
AL_ d1

Q
=
N

O
=
N

a
— "

AL_ A1
nonc

= NONE—

i

Select Alarm
Select the alarm to be programmed.

@ Note. In the remaining frames press the [ % ] switch to view the alarm selected.

Continued on next page.
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...3 BASIC CONFIGURATION LEVEL

...3.4 Set Up Alarms

EYPE Alarm Type
S--REE Select the alarm type required for the alarm selected.
F-rALE )
[ 0-4EU 5-rtE - slowrate (rate of change of process variable)
- fF-rtE — fastrate (rate of change of process variable)
fU/_gflg LO-dEU —  low deviation
- H1-dEU — high deviation .
HI-0UE L0-00t —  low output Only displayed on Controller faceplate
LO-P-C Hi1-0Ut — high output
Hl-P-r LO-PrL — low process
: 0;;’__ Hi-P-L — high process
OFF — alarm off
SELECE
L OFF —
Y
Er P Trip Level
—————- Set the trip value required for the alarm selected.
The following are displayed in engineering units:
HP-L LP-L HI-dEU andLO-JEU.
The following are displayed as percentage (0.0 to 100.0%):
HI-0UE andLO-0UE.
The following are displayed as a percentage of the engineering span (engineering range high —
engineering range low) per hour between 0.5 and £500%:
Y FrtE and S5-EL
HYSE Hysteresis
-————— Hysteresis is operational when the alarm is active.
Set the hysteresis value required for high/low process or high/low deviation in engineering units
_ (within the engineering range) or in 0.1% increments for fast/slow rate and high/low output
2ELECE alarms. The alarm is activated at the trip level but is only turned off after the alarm variable has
\ moved into the safe region by an amount equal to the hysteresis value. For rate alarms this
Y setting is a percentage of the trip rate —see F~£ £ and 5~ £E in previous frame.
E-HY5E Time Hysteresis
——---- Set the time hysteresis value required between 0 and 9999 seconds.
@ Note. The alarm condition must be present continually for the time set, before the alarm
becomes active. If a hysteresis level is also set, the alarm condition remains active until the
process variable moves outside the hysteresis band. When the alarm condition no longer exists
the alarm becomes inactive, i.e. time hysteresis does not affect turning off of alarm states.

14

Return to Select Alarm frame.



3 BASIC CONFIGURATION LEVEL...

3.5 Set Up Relay Output

(@) -
Information.

« Polarity — to allow failsafe settings.

« Relays — can be energized by alarms, logic equation results, digital inputs, control and set point modes, real time events,
(timer option), totalizer wrap signal (totaliser option) and ramp/soak programs/segments (profile option).

« External Totalizer count function — external counter can only be driven by relays fitted on module type 3 (4 relay module)
in module positions 3, 4 and 5.

« Control outputs — time proportioning (on type 1 and 2 modules or the first 2 relays only on type 3 module), valve open/
close or on/off control.

Relay Source

Polarity Selection

Relay Contacts

Select Relay Output Source State Polarity Relay State
Alarm Acknowledge
Profile Segment 0
Profile Segment 99
Valve Control NC
Alarm Al . . p v
Control Output Active | Positive Energized NG ;’:
Control States
Relay 5.1 |— Alarm Al X . NC 7
Relay 5.2 Control Mode Active | Negative De-energized c
Relay 5.3 | NO o—&
Local Set Point
.F_Qelay_,5.4 2nd Set Point
Module Position NC
Relay No. Timer Alarm Al . ——
. | Positive De-energized ¢
. . Inactive NO o—=&
Logic Equation 1
ic Equati Alarm A1 NC o—~
Logic Equation 8 i »| Negative Energized C
Inactive —~~
Digital Input 1 NO
Digital Input 2
| Alarm All
Alarm D4

15



...3 BASIC CONFIGURATION LEVEL

...3.5 Set Up Relay Output

SELECE

A

@

16

SEE UP | Page Header — Set Up Relays
rELARYS
! To advance to Set Up Digital Output Page press the [ § ] switch.
- SELELCE Select Relay Output
LY i Select the output to be programmed. The selections in this frame relate to the number of fitted
Module Position— modules with relays and their relative module positions.
Relay No.#
Example —for a type 3 (four relays) module fitted in position five the following selections are also
: programmable:
none ~ELAY 5. ! (position 5, relay 1)
= NONE - ~ELAY 5.2 (position 5, relay 2)
~ELAY 53 (position 5, relay 3)
~ELAY 54 (position 5, relay 4)
@ Note. In the remaining frames press the [ 3 | switch to view the relay selected.
Y
50ULE Relay Source
ECH-Y Select the source required to activate the selected relay.
nonE For description of sources, refer to Table 3.1 on page 17.
— NONE @ Note
« Time proportioning control can only be allocated to the first two relays on a type 3 (4 relay)
module or the relay on types 1 and 2 modules (standard 1/0 and analog + relay).
Y e To drive an external counter £JUft.x must be selected.
POL-LY Polarity
L . . . . P
POSEUE The polarity selection is used to invert the effect of the digital source state on the relay state as
NEGEUE shown in the following table:

Source State Polarity Relay State
. Positive Energized
Active Negative De-energized
. Positive De-energized
Non-active - .
Negative Energized

Select the polarity required

A Caution. Check connections before operating — see Section 6, CONNECTIONS & LINKS.

Return to Select Relay Output frame.



3 BASIC CONFIGURATION LEVEL...

Source Description
ACFARIL Power Failure
AL_RCH Alarm acknowledge — an unacknowledged process alarm condition anywhere in the unit
SEL-88 Profile segment 99 A
5£5-0 Profile segment 0
P‘? -e.i Profllel program 10, Controller 2 > Profile (ramp/soak) control for controller 1 or 2
PL- 101 Profile program 1, Controller 1
FUM-x% Profile 1 or 2 running
HOLd-x Profile 1 or 2 in Hold mode J
OPEN-x Motorized valve 1 or 2 open Motorized valve control for controller 1 or 2
CLSE-x Motorized valve 1 or 2 closed (only available on relay and digital outputss
0~0FFx Control output 1 or 2 on/off
OP-x Control output 1 or 2 (time proportioning) Only available on relay and
OP-xc Control output cool 1 or 2 (time proportioning) digital outputs
OP-xh Control output heat 1 or 2 (time proportioning)
2nd- Second set point i
L E;L' _: Local set poFi)nt Set point selected for controller 1 or 2
_AN- Manual control
F!U’/:’Uf N Automatic control Control mode selected for controller 1 or 2
tI_EF? Real time event 2 ) . o o
Ll EF Real time event 1 Real time events (only available if timer option fitted — see Advanced Software Options Manual
Eon - 8 Logic equation 8
Programmable logic equations — see Section 4.2, Set Up Logic
Ecn - Logic equation 1
AP -4 Wrap around on total 4
*Coune 4 Total 4 external counter drive
. : Wrap around and count (only available if totalizer option fitted)
AP - Wrap around on total 1
*oune | Total 1 external counter drive

dil - &8 Digital Input 6.8

gl - 1! Digital input 1.1
L Digital Input number
Module number

AL - d4 Alarm D

gf : g: Q:Z:m (B: Channel 4 Alarms (if applicable)
AL - AY Alarm A

AL - 43 Alarm D

gﬁ : gg Q:Z:m (B: Channel 3 Alarms (if applicable)
AL - A3 Alarm A

AL - 42 Alarm D

AL - 72 Alarm C ] )

al - oo Alarm B Channel 2 Alarms (if applicable)
AL - A2 Alarm A

AL - 41 Alarm D

AL - L Alarm C Channel 1 Alarms

AL - b1 Alarm B

AL - AR Alarm A

none No source required

* Only available on 4-relay and 8-digital output modules (types 3 and 5), fitted in module positions 4,5 and 6.

Table 3.1 Description of Sources

17



...3 BASIC CONFIGURATION LEVEL

3.6 Set Up Digital Output

(-
Information.

e This page is not displayed if there are no digital outputs fitted.
* Up to 24 digital outputs are available — depending on the module types fitted.

« Digital outputs — can be energized by alarms, logic equations results, digital inputs, real time events (if timer option is
fitted), control modes, set points, ramp/soak profile segments or programs (if fitted) and totalizer wrap signal (if fitted).

« Control outputs — time proportioning (on first two digital outputs of any module), valve open/close and on/off control.

« External Totalizer count function — external counter can only be driven by a type 5 module (8 digital outputs) fitted in
module positions 4, 5 or 6.

« Polarity — inverts the effect of the selected source on the output state.

Select Digital Output Digital Source Polarity Selection
Source State Polarity Output State

Alarm Acknowledge
Profile Slegment 0

Profile Segment 99

Digital Input 1

Valve Control ) —| Positive [—| Energized
Active
Output 5.1 Control Output
Output 5.2 Control States Digital I.nputl —-| Negative |—| De-energized
Output 5.3 Active
Control Mode
Output 5.4 —|
Output 5.5 Local Set Point
Output 5.6 2nd Set Point Digital Input 1 Positive ed
Output 5.7 Timer Inactive o De-energize
Output 5.8
- Logic Equation 1 iqi .
Module Position ; Digital Ir'1put1 —| Negative |[—m| Energized
Output No. Logic Equation 8 Inactive
Digital Input 1
Digital Input 2
1 Alarm /-\'1 —
Alarm D4

18



3 BASIC CONFIGURATION LEVEL...

...3.6 Set Up Digital Output

d IGEAL
OUEPES
Y
SELELCEL
ouUE i1

ModuIePosition——I
Output No.

nonec

r=— NONE —

|
SOU-CE
ECA-Y

none
L NONE —-
Y
POLFEY
POSEUE
NEGLUE

SELECE

[}

Page Header — Set Up Digital Outputs

To advance to Set Up Analog Output page press the [ B ] switch.

Select Digital Output
Select the output to be programmed — the selections in this frame relate to the number of fitted
digital output modules and their relative module positions.

Example — for a type 5 (eight digital outputs) module fitted in position five the following selections
are also programmable:

OUE 5.1 (position 5, output 1)

out 52 (position 5, output 2)

out 53 (position 5, output 3)

OUE 54 (position 5, output 4)

OUE 55 (position 5, output 5)

OUE 56 (position 5, output 6)

OUE 57 (position 5, output 7)

out 5.8 (position 5, output 8)

@ Note. In the remaining frames press the [ % | switch to view the output selected.

Output Source
Select the source required to activate the selected digital output.

For description of sources, refer to Table 3.1 on page 17.

@ Note. To drive an external counter £ 0U/1tx must be selected.

Polarity
The polarity selection is used to invert the effect of the source state on the output as shown in the
following table:

Source State Polarity Output State
. Positive Energized
Active Negative De-energized
. Positive De-energized
Non-active - .
Negative Energized

Select the polarity required

A Caution. Check connections before operating — see Section 6, CONNECTIONS & LINKS.

Return to Select Digital Output frame.
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...3 BASIC CONFIGURATION LEVEL

3.7 Set Up Analog Output

\.

(>
Information.

« Fitted analog outputs — assignable to retransmit any input (process variable, remote set point or position feedback) or
provide the control output.

« Adjustable output range — for non-standard and reversed outputs.

e Selectable retransmission range — allows maximum resolution on range of interest.

J

— \
@ Note. The example below shows analog output 1 set to retransmit part of process variable 1's engineering range (250
to 750°C) as a 4.0 to 20.0mA current output.

J

Select Analog

Select Output Source

Setting Output Ranges

Oh-2 — Control Output (heat), Controller 2
Oc—-2 — Control Output (cool), Controller 2
OP-1 — Control Output, Controller 1
OP-2 — Control Output, Controller 2

Output
PV1 — Process Variable, Controller 1
SP-1 — Control Set Point, Controller 1 /\ 1000°C (Engineering Range High)
PFB-1 — Position Feedback, Controller 1
Position 1 PV2 — Process Vanablcj:‘, Controller 2 750°C (Retransmission Range High)
' SP-2 — Control Set Point, Controller2 | | | ____] T S S 20.0mA (Output Range High)
H PFB-2 — Position Feedback, Controller 2
i PV3 — Process Variable, Controller 3 Range to be
! PV4 — Process Variable, Controller 4 transmitted
E Oh-1 — Control Output (heat), Controller 1
Posiltion 6 Oc-1 — Control Output (cool), , Controller 1 e e 4.0mA (Output Range Low)

250°C (Retransmission Range Low)

E : 0°C (Engineering Range Low)

20



3 BASIC CONFIGURATION LEVEL...

...3.7 Set Up Analog Output

_[GEe P
AAALOG
Y
SELECE]
POSA-
POST-x
none
— NONE —==t
Y
0P-5-C
PU- 1
oP-2
none
= NONE —
]
~NG-H !
Y
~NG-10
1
H1-0P
SELECE
I
Y
LO0-0P

Page Header — Set Up Analog Output

To advance to Digital Inputs Page press the [ § ] switch.

Select Analog Output
Select the analog output position to be programmed. The selections in this frame relate to the
number of fitted modules with analog output.

Example — Output 1 is the analog output in position 1 (fitted on the main board), output 3 is the
analog output fitted in module position 3.

@ Note. In the remaining frames press the [ 3 | switch to view the analog output selected.

Output Source
Select output source required. The selections in this frame correspond to the inputs (Process
Variable, Set Point and Position Feedback) and controller outputs available.

Retransmission Range High
Set the engineering range value (in engineering units) at which maximum output is required.

Retransmission Range Low
Set the engineering range value (in engineering units) at which minimum output is required.

Output Range High
Set the maximum current output required for the Retransmission Range programmed between
2.0 and 20.0mA.

Output Range Low
Set the minimum current output required for the Retransmission Range programmed between 2.0
and 20.0mA.

Return to Select Analog Output frame.
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...3 BASIC CONFIGURATION LEVEL

3.8 Digital Inputs

(=
Information.

« Up to 30 digital inputs are available — depending on the module types fitted.

¢ \olt-free contacts or TTL levels.

« Polarity — sets the logic state (unchanged or inverted) for the module position(s).

\.

o Polarity
Select Digital Input Input State Selected Logic State
Switch Input Logic Input
(volt-free) (TTL)
5v )
Position 1 > Negative - Input Active
—O—0O0— or o — )
Position 2 > Positive »| Input non-active
Position 3 >
Position 4
Position 5
Position 6 > Negative | Input non-active
o o— o N— P
- Positive | Input Active
ov
d IGEARL | Page Header — Digital Inputs
INPULS _
To advance to Access Page press the [ § ] switch.
Y
SELECE Select Digital Input
posn Select digital module position to be programmed.
PUSIﬂ @ Note. In the remaining frames press the [ 3 ] switch to view the module position selected.
X
none
= NONE —
SELECE
| Y
POL-AEY Polarity
POSEUE Select the polarity required for the module position selected above:
NEGLUE POSEUE —  logic input state unchanged

NEGEUE —  logic input state inverted

Return to Select Digital Input frame.
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3 BASIC CONFIGURATION LEVEL...

3.9 Access Page

Information.

» Configurable password protection — of programming levels.

« Internal security link — enable/disable password protection.

ACCESS

PRLE

Y

£ I-PRS

'

tZ-PAS

Y

£-PAR55

S

Page Header — Access Page.

To advance to Scale Adjust Page press the [ 8 | switch.

Tune Passsword 1 (Controller 1)
A tune password can be assigned to controller 1 to prevent access to its control settings.
Set the required password, between 0 and 9999.

Tune Password 2 (Controller 2)
A tune password can be assigned to controller 2 to prevent access to its control settings.
Set the required password, between 0 and 9999.

Configuration Password
Prevents access to the programming pages.
Set the required password, between 0 and 9999.

Return to top of Access Page.

Security‘Code

Incorrecc

Tune Password Used E:;D

Operating
Pages

(B H

SECLOJE PrOFLE AULo conerl OPrtlr
@ Lee (@ e (e et fe T

Correct Password, Tune or Configuration Configuration
(programmed in Access Page) Password Used

bARSIC
LEUEL
COnErL
LEUEL
AdUnCd
LEUEL
. . . \ )
Fig. 3.9 Use of Security Code in Operator Level
40 0Ofs3 4 3
[ o o 0 O
|:| Y i 10 ola
[ —
— |:| — Disable Security position, Enable Security position,
- allows unprotected access to  allows access to configuration
configuration level. levels with correct security code.

Fig. 3.10 Location of Security Link
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...3 BASIC CONFIGURATION LEVEL

3.10 Scale Adjust

(@] -
Information.

« Offset/span adjustment — can be used to perform spot calibration.

« Mains filter — selectable for maximum noise rejection.

* Pen Linearity Check — automatically draws a pen linearity test pattern.

* Analog Inputs — do not require re-calibrating when the input type or range is changed.
« Span and offset adjust reset — removes any previously programmed Offset or Scale Adjustment settings.

« System offsets errors —can be removed from Process Variables, Remote Set Points and Position Feedback inputs using
Scale Offset Adjustment.

» System scale errors — can be removed from Process Variables, Remote Set Points and Position Feedback inputs using
span adjustment.

» Pen(s) — can be independently calibrated and checked across the full range of the chart.

Scale Adjustment

PV1 »| (x) Span Adjust

100°C

Chart Display
208
»| (+) Offset > PV1 > AND |:|
O
= il
2 @]
Offset Adjustment
Engineering Range Display Offset Adjustment Display
250.0°C
OFFSEL =) + OFFSEE
|| __538] | 000 ]
e @A) = mIEE
s @M (] — : @
50.0°C
Span Adjustment
Engineering Range Display Span Adjustment Display

v

225°C

250.0°C

50.0°C

(SPAM |
2255

(=]
O]

BI
U

Oe0e020

(] +

SPAN |
2250

=]
KKK

BI
U

De0:z0:0

Note. As a general rule:
use Offset adjustment for spot calibration at <50% of engineering range span.
use Span adjustment for spot calibration at >50% of engineering range span.
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3 BASIC CONFIGURATION LEVEL...

..3.10

Scale Adjust

SCALE

AdJUSE

\

SELELE

LINCHE

[y

FILEE-

PEMN-x

PUY

t-3

PFb-2

F5P-2

PU-2

PFb-

F5P-

11
o,

/
/
/
none

\

rESEE

YES

ng

'

OFFSEL

—— NONE —

Page Header — Scale Adjust

To advance to BASIC CONFIGURATION LEVEL frame use the [ B | switch.

Select Process Variable/Pen
Select process variable or pen required:

L INCHF — the pens automatically draw a test pattern to check pen linearity. JO1E is
displayed on completion
ILEE- — mains frequency filter
PEN x — penslto4d
PU-4 — process variable on channel 4 } only displayed if selected in the
PU-3 — process variable on channel 3 Input Asignment Page
PFL-2 — valve position feedback on controller 2
~S5P-2 — remote set point on controller 2 } only displayed if selected in the
PU-2 — process variable on channel 2 Input Asignment Page
PFb- 1 — valve position feedback on controller 1
~5P- 1! — remote set point on controller 1
PU-1 — process variable on channel 1
nNonE -  None

@ Note. In the remaining frames press the [ % ] switch to view the input or pen selected. Only
pens assigned to trend fuctions are displayed in this frame.

Scale Adjustment Reset
Set YES to reset the offset and span values to their nominal values (values are reset on
advancing to the next frame).

SELECE

A

Offset Adjustment
Electrical and resistance inputs: apply the correct input for the spot calibration required.

RTD inputs: use resistance values obtained from standard tables.

Thermocouple Inputs: measure the ambient temperature at the output terminals of the signal
source (calibrator). From thermocouple tables obtain the millivolt equivalent of this temperature
(a) and that for the spot calibration temperature (b). Subtract (a) from (b) and set the signal
source to the resultant value. (The voltage is negative if the spot calibration temperature is below
the measured ambient temperature).

@ Note. The displayed units are engineering units.

Set the value required. The decimal point position is set automatically.

Example — If the display range is 50.0 to 250.0 and a spot calibration is required at 100 and 225,
inject a signal equivalent to 100 and set the display to 100.0 using the [« ] and [ w ] switches.

Span Adjust

Proceed as for Offset Adjustment above and apply the correct input for the spot calibration
required. The displayed units are engineering units. Set the value required. The decimal point is
set automatically.

For the example above, inject a signal equivalent to 225 and then set the display to 225.0.

Yy

Continued on next page.
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...3 BASIC CONFIGURATION LEVEL

...3.10 Scale Adjust

2ELELE Calibrate Pen At 100%
PEN-x
S| SELPER Drives the pen automatically to the full scale position on the chart.
At 100
Use the [« ] and [ & ] switches to set pen to 100% on the chart.
\
SEEPEN Calibrate Pen At 0%
Ak 0 Drives the pen automatically to the zero position on the chart.
SELECE Use the [« ] and [ & ] switches to set pen to 0% on the chart
PEN v '
A
CHELCH Check Pen Calibration
- - The pen calibration can be checked at any point on the chart.

SELELCE

FILEES

FILEE-

Use the [« ] and [+ ] switches to move the selected pen from the zero point up to the 100%
position on the chart.

@ Note. If the true time event option is fitted the red pen does not move beyond the 94%
position on the chart.

60 HrE

50 Hrt

SELECE

FILEEF

A

26

Select Filter
Select the mains frequency of the supply used to ensure maximum noise rejection on analog
inputs.

Return to Select Process Variable/Pen frame.



4 CONTROL CONFIGURATION LEVEL

Select Controller

Select Controller

Select Controller

Select Controller

OPrEDF
LEUEL
Operator Level
bAS IC
COnF 1o
Basic Config
Contril
CONFIG _[gi] I I I I [
Control Config Set Points Page Valve Page Set Up Control Page  Operating Page Set Up Set Up Digital
Section 4.1, Page 29 Section 4.2.3, Page 35 Section 4.3.1, Page 36 Section 4.4, Page 44 Section 4.5, Page 45
AdUntd SEE UALUE SEEUP SEEUP SEEUP
po e Ie PO INES PAGE Conkrl 0P PGE dIGEAL
Set Points Valve Page Set Up Control Set up Op Page Set Up Digital
SELECEL SELECL SELECL SELECE SELECE

Select Controller

Set Point Tracking

M. Valve Deadband

Auto/Man Power Fail

Man. Reset Enab.

LSP-H I FAREID L-EYPE nc_nt A_ 5L
Set Point High Limit M. Valv.e Ratio Control Type Bargraph Inc_re_ment AIM Select Source
LSP-LO b IAS PF_OdE PF-10d _ANs-C
Set Point Low Limit M. Valve Bias Power Failure Mode Power Fail Enable Man Select Source
LSPE-x roL-t _ARO_AN AUE_AN C-0UL
Local Set Point Regulator Travel Man/Man Pt;wer Fail AIM Enable Configured Output
S5P-trt JEAD b AUE_AN _r_RdJ AUESFLC

Auto Select Source

2fd-5F

2nd Set Point

d5P-H 1

Dual S/P High Limit

d5P-L0

Dual S/P Low Limit

d5PL-x

Dual S/P Value

FSPL-H

Remote SP Tracking

~5P-HI

Remote S/P High

rS5P-LD

Remote S/P Low

OP Erk
OuI;ul T_rackEg B a
CASEFH rARE 1D
Casc_ade_SP ;racgng Ratio
CRS5-HI b 1AS
Cascade S/P High Bias
cas-to || [ ------
Cascade S/P Low Set Point Type

b

AUERUE

Auto/Auto PowerFail

5P-5SEL

S.P. Select Enable

Lr 570

L/R Select Source

_ANARUE

Man/Auto Power Fail

S5P-RdJ

S.P Adjust Enable

LOLSAC

Local Select Source

OFFSEE

Control Offset

~-A0J

Ratio Adjust Enable

rE_5-C

Rmt Select Source

L]

ACE 10N

Control Action

apP-H1

Output High Limit

orP-LO

Output Low Limit

dFA-PU.

Default Action PV

dEF-0F

Default Output

dFR-5P

Default Action SP

dEF-5P

Default SP

dFA-Fb

Default Action PFB

-t

b-AdJ

Bias Adjust Enable

5P I5-C

Set Point 1 Source

Heat/Cool Control

SPL-1

Set Point 1

ACE 10N
h -

Control Action High

5P25-C

Set Point 2 Source

HE-H I

Heat High LImit

ACE 10N
E -—

Control Action Cool

- --

Cool High/Low Limit

SPt-2

Set Point 2

5P35-C

Set Point 3 Source

SPt-3

Set Point 3

Fig. 4.1 Control Configuration Level
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...4 CONTROL CONFIGURATION LEVEL

4.1

4.2

4.3

4.4

4.5

28

St POINTS oo 29
. Cascade Control ........cccceovvveeiiiiiiiiiieee e 30
. High and low set point limits ...............cccccoe... 32
. Set point tracking ..........ccoeveiviiiiiiiieeeeeeniee, 33
. Ratio and bias for remote/cascade set point . 33
Motorized Valve Control .......cccccevcivviiniieec e 34
. Position-proportioning control ........................ 34
. Boundless Control ..........cccccovvviiieeieeeiiiniineen, 34
. Ratio and bias for position feedback input .... 35
. Regulator travel time

. Deadband .........cccceiiiiieiiii e

. Boundless control calculations ...................... 35
Set Up CoNtrol ... 36
. COoNtrol tYPe .o 36
. Power failure mode ..........coccviiieiiiiiiiiiiieen. 38
. Control action and limits (non heat/cool) ....... 40
. Control action and limits (heat/cool) .............. 41
. Default control outputs and actions ............... 42
Set Up Operating Page ........ccccveeeeieiiiiiiiiiiiiceeeeee 44
. Enable or disable operating page displays for:

power-fail indication
auto/manual control selection
manual reset

set point selection

set point adjustment

ratio adjustment

bias adjustment

Set Up Digital Inputs Page..........cooecvvviiieeeeiennnnninns 46
. Sources for:

auto/manual selection

manual control

automatic control

local/remote set point selection

local set point selection

remote set point selection

set points 1 to 3 selection



4 CONTROL CONFIGURATION LEVEL...

4.1 Set Points

(&)
Information.

e Two local set points — Local and Dual.

* Remote set point facility — with Ratio and Bias.

* Remote set point tracking options — for bumpless Remote-to-Local set point transfers.
» Cascade control on second controller with optional output tracking.

* Adjustable high and low limits for all set point types.

« Set point tracking for bumpless Manual-to-Auto transfers.

Digita y Se ectab e Set Points

Set Point 1

Set Poaint 2

| Local Set Point

BRI
Adjustable
> | [~] ﬁ

ik

Set Point 3

Control Set Point

Programmable Set Point Types Adjustable

(2]
[+]

| Remote H Ratio H Bias HLimits
| Cascade* H Ratio H Bias HLimits

J

Dual

:

Second Set Point

Controller 2 only

* Set Point cannot be adjusted outside the limits set

Fig. 4.2 Set Point Types

Ratio Setting Bias Setting Limits
(0.010 to 9.999) (within Eng. range) (within Eng. range)
100
7/\ High Limit* 90
] +10ﬁ l_ SP =85 g ;
°8’a —————— SP=75
& 15
12
Set = —
Point 20 § 1.0 SP =50
0.1
— SP =30
7\/ L = sP=5 5[ SP=10 Low Limiv- °
0 '
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...4 CONTROL CONFIGURATION LEVEL

...4.1 Set Po

ints

modes.

()
Information.

e Cascade control — comprises two series-connected controllers (master and slave), each containing a complete
measuring and controlling system operating on a single regulating device. Cascade control is only available when two
control front panels are fitted (channel 1 and channel 2) and channel 2 has no Remote set point facility. Channel 1 is the
‘Master’ controller and channel 2 is the ‘Slave’ controller.

« Cascade control with output tracking — ensures bumpless transfer when switching between auto/manual modes, i.e.
when the slave is switched to Manual it switches the Master to Manual, automatically .

» Cascade control with set point tracking — ensures bumpless transfer when switching between local/cascade set points

4.1.1 Cascade Control (without output tracking)

[ [
[ I I |1 ]
H [ H oo || 8 oo
LI CICICT g CICIC
Controller 1 Controller 2
Master

Auto

Slave

Auto

30

PV PV —
L I
_ P.I.D. P.I.D.
/——> RSP -{—»> D CAS >1> -
Software Link ’
LSP 1™ LSP
Slave Switched to
Manual Mode
Local Set Point
Selected on Slave —
Master Slave
PV @ PV Man
P.I.D
RSP —— P.I.D. O/P CAS > ~op
Software Link
LSP ™ LSP \
Slave Switched to ) )
Automatic Mode Set Point Tracking
< (optional)
Master @ Slave
PV W PV ﬁ
RSP ——» '~ P.I.D. O/P CAS > |, P'/IivD
Software Link J
1, i
LSP A LSP
Cascade Set Point
Selected on Slave

Full Automatic Cascade Control Mode

A ratio and bias can be applied to the
cascade set point (derived from the master
output) to give the required slave set point.

To switch to Manual Mode, press the

switch to select manual mode on the slave.
To switch to Local Set Point Mode, select
local set point in Operating Page of the slave.

Manual Mode

If the slave is switched from automatic
control to manual control, with cascade set
point selected, the set point type
automatically reverts to local, irrespective of
the output tracking setting.

Local Set Point Mode

If local set point is selected on the slave
when in Full Automatic Cascade Mode,
operation of the master is not affected.

To return to Full Automatic Cascade Mode:
Press the switch to select automatic

mode on the slave and select cascade set
point in Operating Page of the slave.
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4.1.2 Cascade

Control (with output tracking)

~—— I
[ I 1 I |
[ I ! 1 J
H 1T H oo || oo
[ oo | [ s Cioo
Controller 1 Controller 2

Slave

Auto

Master

Auto

PV PV
L, L.
P.I.D. P.I.D.
(—> RSP~ ™~ op CAS ~or
Software Link !
LSP > LSP
Slave Switched to
Manual Mode
Local Set Point —
Selected on Slave =™
Master Slave
PV - Man PV — Man
P.1.D.
RSP /T* P..D. O/P CAS >~ o/p
LSP ‘\‘ LSP ‘\
Software Link
Set Point Tracking . Set Point Tracking
(optional) SA?J\t/g rr?;vﬂl(t:clt]ﬂ%%éo (optional)
4
Master Slave
PV — Man PV 71 Auto
P.I.D.
RSP /T* P..D. O/P CAS > ~o/P
LSP ‘\‘ LSP ,HJ
_ _ Software Link
Set PO'?-t Tralcklng Cascade Set Point
(optional) Selected on Slave
Master Slave
PV — Man PV 71 Auto
P.I.D.
RSP -~ P.LD. O/P CAS > >~ o/P
Software Link L»
LSP \ LSP
Set Point Tracking M
(optional) Master Switched to
Automatic Mode
)

Full Automatic Cascade Control Mode

A ratio and bias can be applied to the
cascade set point (derived from the master
output) to give the required slave set point.

To switch to Manual Mode, press the
switch to select manual mode on the slave.
To switch to Local Set Point Mode, select local
set point in Operating Page of the slave.

Manual Mode

If the slave is switched from automatic
control to manual control, with cascade set
point selected, the set point type
automatically reverts to local, irrespective of
the output tracking setting. The master is
automatically switched to manual control.

Local Set Point Mode

If local set point is selected on the slave
when in Full Automatic Cascade Mode, the
master is automatically switched to manual
mode

To return to Full Automatic Cascade Mode:
press the switch to select automatic
mode on the slave, select cascade set point
in Operating Page of the slave and press the

switch to select automatic mode on the
master.
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4.1.3 Set Points Page

32

SEE Page Header — Set Points.
POINES
To advance to Valve Page press the [ § ] switch.
Y
SELECE Select Controller
FeE-L 2 Select the controller to be programmed (1 or 2).
CE-l | [O) . o
noneE Note. In the remaining frames press the [ % ] switch to view the controller selected.
L5P-HI Local Set Point High Limit
------ The high limit is the maximum value to which the local set point can be adjusted.
Set the value required. The decimal point position is set automatically.
Y
L5P-L0 Set Point Low Limit
------ The low limit is the minimum value to which the local set point can be adjusted.
Set the value required. The decimal point position is set automatically.
Y
L5PE-x Local Set Point Value
---- Set the value required, within the limits set above. The decimal point position is set automatically
to that of the engineering range (Set Up Input Page, BASIC CONFIGURATION LEVEL).
Y
SP-t-H Set Point Tracking Enable
an If Set Point Tracking is enabled and the controller is in Manual mode the local set point tracks
OFF the process variable. When the controller is in Set Point Tracking mode the local set point
limits can be exceeded. If the local set point is outside of its limits when automatic control
SFLECL mode is selected, the local set point value can only be adjusted towards its limits. Once within
Y = the limits they apply as normal. Select 811 to enable or JF F to disable.
£nd-5F Second Set Point Type:
CASCOE enables the setting up of a second set point in addition to the local set point.
~E_DEFE Select the second set point type, 8fE (no second set point), UAL (a second local set point),
M rE_OEE (remote set point), or LASLJE (only available on controller 2).
JUAL
noneE — @ Note. The ~E_ Ot E selection is only displayed if enabled in the Input Assignment Page,
ADVANCED CONFIGURATION LEVEL.
g5P-H I Dual Set Point High Limit
- - The high limit is the maximum value to which the dual set point can be adjusted.
Y Select the value required. The decimal point position is set automatically.
d5P-LU Dual Set Point Low Limit
Y - - The low limit is the minimum value to which the dual set point can be adjusted.
Y Select the value required. The decimal point position is set automatically.
| -
d5PE-x Dual Set Point Value
o - Set the value required, within the limits set above. The decimal point position is set automatically
to that of the engineering range (Set Up Input Page, BASIC CONFIGURATION LEVEL).
L{LOCAL |
- ’5Pi;:' ™ Continued on next page.
- OP Ert
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...4.1.3 Set Points Page

REMOTE
CASCADE
\
OF ert Output Tracking Enable
an With Output Tracking enabled, if the slave controller is changed to local set
OFF point, the Master output tracks the local set point value of the slave.
+L Y Remote (Cascade) Set Point Tracking Enable
LRSEFH rSPECH If Remote (Cascade) Set Point Tracking is enabled and the controller is in
an an Remote (Cascade) mode the local set point tracks the remote set point. When
OFF OFF the controller is in Remote (Cascade) Set Point Tracking mode the local set
point limits can be exceeded. If the local set point is outside of its limits when
selected, the set point can only be adjusted towards its limits. Once within the
limits they apply as normal. With remote set point tracking enabled; if the
controller is put into manual mode, the set point reverts from remote to local.
Y Y Select 811 to enable or OF F to disable.
LAS-HI rSP-HI Remote (Cascade) Set Point High Limit
- - - - The high limit is the maximum value to which the remote (cascade) set point can
be adjusted.
Y Y Select the value required. The decimal point position is set automatically.
LA5-LEO r5P-LE Remote (Cascade) Set Point Low Limit
- - - The low limit is the minimum value to which the remote (cascade) set point can
be adjusted.
Select the value required. The decimal point position is set automatically.
Y
rAE 10 Remote (Cascade) Set Point Ratio
---- The ratio is a scaling factor, i.e. multiplies the remote (or cascade) set point input by the ratio
Y value set — see Fig. 4.2. Set the required ratio, between 0.010 and 9.999 in 0.001 increments.
b IA5 Remote (Cascade) Set Point Bias
---- The bias is an offset which is added to the remote (cascade) set point value — see Fig. 4.2.
BUAL Y Set the required bias, in engineering units.
- LOCAL Set Point Type Selection
- The balance (6AL f1L E) display shows the difference between the local and second (remote, dual
or cascade) values, i.e.
Balance = Second set point — Local set point
If the difference is too great, press the @ or @ switch to exit this frame, select the local set
point frame (L Z£AL) in this page or the Operating Page and adjust to an acceptable balance.
Second Set Point Type
N
4 A
| gUAL | |~E_OLE]| |LASLIE]
SELECE

Return to Select Controller frame.
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4.2 Motorized Valve Control

(Do ~
Information.

This page is not displayed if position proportioning or boundless control is not enabled on either of the controllers.

* Motorized valve control with or without feedback — position-proportioning (with feedback) or boundless (without
feedback).
« Ratio and bias settings — can be applied to adjust the range of valve travel (position-proportioning only).

« Deadband setting — adjustable to minimize hunting of the motorized valve.

\.

4.2.1 Motorized Valve with Feedback (Position-Proportioning) — Fig. 4.3

P.1.D. Output | | Ratio | | Bias | | Desired Valve Position
Ratio Setting Bias Setting Valve Travel Valve Travel Valve Travel
(0.01 to 10.00) (within Eng. range) Limits Limits Limits
100
; ; 100% Valve
] /\ Open
80 —| o
75%
| % 1.00 —— 0% —— .
o T *
12| |g3 . 50%
50 —&| |53 0.50 0% —
) S5
£ s
2 g
|
25%
20 — —25% 0
< Valve
7j i N Closed 0% 0%
Fig. 4.3 Position-Proportioning Schematic Diagram

4.2.2 Motorized Valve Control without Feedback (Boundless) — Fig. 4.4

A ‘boundless’ process controller provides an output that is effectively the time derivative of the required regulator position, i.e. the
controller signals the regulator, not where to go to (position derivative), but in which direction to travel and how far to move, by a
series of integral action pulses. Thus, the controller does not need to know the absolute regulator position and is unaffected when
the regulator reaches the upper or lower limit, as determined by the regulator’s limit switches (giving rise to the term ‘boundless’).

In this system, the final regulator must act as an integrator, integrating both the raise and lower pulses in direction and duration
so that the final position of the regulator reproduces the required 2 or 3 term control function, and must remain stationary
indefinitely in the absence of raise or lower commands.

When a deviation from set point is introduced the regulator is driven, for a length of time equivalent to the proportional step. The
regulator is then driven by integral action pulses until the deviation is within the deadband setting.

+
Control TT
Deviation
Integral Action Proportional
Pulses Step
Raise ” ” n |- Time
Proportional S IJ Ll “ Ll >
Lower Step
Proportional  Integral Action
Step Pulses
Fig. 4.4 Boundless Control Action
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4.2.3 Valve Page

URLUE Page Header — Valve Page.
PRGE
1 To advance to Set Up Control Page press the [ § ] switch.
=| SELELE Select Controller
FL-l 2 Select the controller to be programmed (1 or 2).
Cerl @ - . .
none Note. In the remaining frames press the [ % | switch to view the controller selected.
Boundless
Position-

Proportioning

Y

-rAE D Ratio
--- The Ratio is a scaling factor, i.e. multiplies the position feedback input by the value set here.
A Y Set the required feedback ratio, between 0.01 and 10.00 in 0.01 increments.

b IRS Bias

- The Bias is an offset set as a percentage of the display full scale.

Set the required feedback bias, between —100.0 and +100.0% in 0.1% increments.

dEAd b Dead Band
=== gTTmmmmmmmeme Deadband is set as a percentage of the position feedback span,
ngﬁngggg between 0.0 and 10.0%, to produce a deadband around the valve
(% of Range Set Point control value. This gives minimum *hunting’ of the motorized valve.

Span

Example — if the valve is to be driven to 50% open position and the
deadband is set to 4.0%, the motor stops driving when the position
feedback is 48%. The deadband is between 48% and 52%.

- Return to Select Controller frame.

A

rGL-E | Regulator Travel Time
---- This is the time set for the regulator to travel from the fully open to the fully closed position or from
the fully closed to the fully open position.

Set the value required in seconds, between 1 and 5000 seconds.

dEfd b Dead Band

- Deadband is set as a percentage of the engineering range. Set a value which gives minimum
hunting of the regulator, between 0.0 and 10.0 in 0.1% increments.

—<—@ Return to Select Controller frame.

4.2.4 Calculation for Control Pulses, Steps and Deviation (Boundless Control only)

Minimum ‘ON'’ time of integral action pulses (for a fixed control Duration of the proportional step
deviation) -5 % Control Deviation Travel Time in S d
_ Travel Time x Deadband % BRED Proportional Band X fravel Time in seconds

%PB (in seconds)
Minimum (approximate) time between integral action pulses % Control Deviation

(for a fixed control deviation) _ Set Point — Process Variable

- Span

_ Integral Action Time x Deadband % x 100%

2 x Control Deviation

(in seconds)
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...4 CONTROL CONFIGURATION LEVEL

4.3 Set Up Control

(@)
Information.

« Control types — Current Proportioning, Time Proportioning (and On/Off), Position-proportioning (motorized valve control
with feedback), Boundless and Heat/Cool.

e Programmable power-up control modes and outputs.
» Reverse and direct control actions.
* High and low output limits.

* Programmable fault actions — enable fault actions on any of the inputs (process variable, remote set point and position
feedback) to be controlled.

4.3.1 Set Up Control Page (control type)

SEE UP Page Header — Set Up Control.
Conbrl
Y
SELECE Select Controller
-1 2 Select the controller to be programmed (1 or 2).
Cerl | @ - . .
none Note. In the remaining frames press the [ % ] switch to view the controller selected.
C-tYPE Control Type
N4l 55 Select the control type required:
P-P-OFP bfidL 55 — (Boundless) for motorized valve control, without position feedback
HE-CL P-P-0P — (Position-Proportioning) motorized valve control, with position feedback
oL HE-CL -  (Heat/Cool) dual output control
cd Std — (Standard) current proportioning, time proportioning and on/off

PF_0dE ==  Continued on page 38.

Feedback

\P/;(r)i‘;islz H PID. | Time Proportioning |—> gieglizglor | N

| Control Outpuu H
Set Point | Terms | Analog Output |—> 4 to 20mA |

' | >—= Process

: on/off Relay or |

| Control Digital v

: Outpuu

I. C1900 Controller |

Fig. 4.5 Standard Control Schematic Diagram
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...4.3.1 Set Up Control Page (control type)

C1900 Controller

Fig. 4.8 Boundless Control Schematic Diagram

- Feedback
.
: | Time Proportioning | | )
! Heat Output }—<: H
Process | | Analog Output | |
: P.I.D. '
Variable '
: Control | >~ = Process
Set Point —I—» Terms H
: |Time Proportioning | |
! Cool Output }—<: H
| | Analog Output | ! Y,
: C1900 Controller J'
Fig. 4.6 Heat/Cool Control Schematic Diagram
- Feedback
Process H - ' '
Variable : P.I.D. Motorized | Open Relay I—'—’I |
| Control | Valve ! i Valve ——=l Process
Set Point ——= Terms Control | : |
| Close Relay 1 |
H R T
| C1900 Controller |
Position Feedback
Fig. 4.7 Proportional Control Schematic Diagram
Feedback
j R
Proce : H
Vari abslz : P+D Boundless | Open Relay I—’I |
| Control |- + ! : Valve —={ Process
Set Point ——= Terms Integral | Close Relay | H I |
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4.3.2 Set Up Control Page (power-fail mode)

Information.

e Programmable power-up mode.

e Programmable output (or valve position) values.

— ™| PF_OdE Power Failure Mode
LRSE Select the default power fail mode required following a power interruption or failure:
_RuAL LASE — restart in the same mode existing prior to power failure.
| auEn _ANUARL —  restart ?n Manual mode.
AUED  —  restartin Auto mode.
|
_ARN_AN Manual-to-Manual Power Fail Output:
P --- is the control output value required when power-down state is Manual and power-up state is
Manual.
Set the control output value (or valve position) required following a power failure, between 0 and
100% in increments of 1%, or LASE. If LASE is selected the percentage control output present
Y Y prior to the power failure is retained.
RUEARUE Auto-to-Auto Power Fail Output:
oP --- is the control output value required when power-down state is Auto and power-up state is Auto.
On power-up the controller presets the Integral component to give bumpless operation on power-
up, at the selected output value, using the current process variable and set point values. If AUE O
is selected the Integral component is not preset.
Set the control output value (or valve position) required following a power failure, between 0 and
100% in increments of 1%, or L ASE.
— OFFSEL —==  Continued on page 40.
AULARUE ==  Continued on opposite page.
o ---
_AN_AnN —=  Continued on opposite page.
op ---
Power Fail Mode on Mode on Control Output (Valve Position
Mode Power Down Power Up on Power Up
Integral component of the control output is preset to give bumpless operation at
Auto Auto .
Auto power-up at the value set in the Auto-to-Auto frame.
Manual Auto Integral component of the control output is preset to give bumpless operation at
power-up at the value set in the Manual-to-Auto frame (or LAST)
Auto Manual Value set in Auto-to-Manual Output frame (or LAST)
Manual
Manual Manual Value set in Manual-to-Manual Output frame or
output value prior to power-down (if LAST selected)
Auto Auto Integral component of the control output is preset to give bumpless operation at
Last power-up at the value set in the Auto-to-Auto frame (or LAST)
Manual Manual Value set in Manual-to-Manual Output frame or
output value prior to power-down (if LAST selected)
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...4.3.2 Set Up Control Page (power-fail mode)

MANUA

-
|

_AN_AN

0P ---

RUE_AN
0P _---

AUTO

Manual-to-Manual Power Fail Output:
is the control output value required when power-down state is Manual and power-up state is
Manual.

Set the control output value (or valve position) required following a power failure, between 0 and
100% in increments of 1%, or L AS5E . If LASL is selected the percentage control output present
prior to the power failure is retained.

Auto-to-Manual Power Fail Output:
is the control output value required when power-down state is Auto and power-up state is Manual.

Set the control output value (or valve position) required following a power failure, between 0 and
100% in increments of 1%.

—OFFSEE

——

—_—

AULARUE

0P ---

Y

_ANARLUE

0P -

Continued on next page.

Auto-to-Auto Power Fail Output:
is the control output value required when power-down state is Auto and power-up state is Auto.

On power-up the controller presets the Integral component to give bumpless operation on power-
up, at the selected output value, using the current process variable and set point values. If AUE O
is selected the Integral component is not preset.

Set the control output value (or valve position) required following a power failure, between 0 and
100% in increments of 1%, or AUELD.

Manual-to-Auto Power Fail Output:
is the control output value required when power-down state is Manual and power-up state is Auto.

On power-up the controller presets the Integral component to give bumpless operation on power-
up, at the selected output value (or output prior to power-down, if L #5¢£ is selected), using the
current process variable and set point values. If AUED is selected the Integral component is not
preset.

Set the control output value (or valve position) required following a power failure, between 0 and
100% in increments of 1%, or AUED.

— OFFSEE

——

Continued on next page.
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4.3.3 Set Up Control Page (control actions and limits — non heat/cool)

@ Information.

* Two control offsets.

* Programmable control actions for all outputs.

* High/low output (or valve position) limits, when in auto control mode.

™ OFFSEE Control Offset
---- Select the offset required, 0 or 50%.
PV A PV A
HEAT/COOL
600
Y _ .
SFA-PU Set Point 500 g;?% Set Point 500
""" Prop.
Refer to 400 Band
page 44
300
Tim;e Time
Y Offset = 50% Offset = 0%
RCE1ON Control Action
d - Select the action for the P.1.D. control output
~EU dlir — direct acting
rEU — reverse acting
A A
100 100
Output decreases
as process variable .
o increases o Output increases
0 2 as process variable
Output Output increases
0 > PV 0 > PV
Reverse Acting Direct Acting
Y
OUE-H I Output High Limit:

---- limits the high level of the control output value (or valve position) when in automatic mode. If the
control output is above this limit when automatic mode is selected, the output is allowed to stay
atits current level but is not allowed to go any higher. Once the control output returns to, or below, this
limit the limit then applies. When the controller is in manual mode the output limits do not apply.
Select the output high limit value (or valve position) required, between 0.0 and 100.0 in 0.1

v increments.
ouc-Lo Output Low Limit:
arP --- limits the low level of the control output value (or valve position) when in automatic mode. If the
control output is below this limit when automatic mode is selected, the output is allowed to stay
atits current level but is not allowed to go any lower. Once the control output returns to, or above, this
limit the limit then applies. When the controller is in manual mode the output limits do not apply.
Select the output low limit value (or valve position) required, between 0.0 and 100.0 in 0.1
increments.
—| dFA-PU =  Continued on page 43.
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4.3.4 Set Up Control Page (control actions and limits — heat/cool)

@ Inform

ation.

* Independently programmable control actions for heat and cool outputs — direct or reverse.

* Output limits for heat and cool outputs.

0%

Heat Output Action — Direct or Reverse
Cool Output Action — Reverse

— ™| RCEION Control Action (Heat)
L4l Select the action for the heat and P.I.D. control outputs:
“El h d.r — directacting
r . .
rEU. — reverse acting.
A A
100 100
Output decreases
as process variable .
o increases o Output increases
0 0 as process variable
Output Output increases
0 > PV 0 > PV
Eng. Range Eng. Range
Y Reverse Acting Direct Acting

Ht-H I Heat Output High Limit:

—_ limits the high level of the heat control output value when in automatic mode. If the control output
is above this limit when automatic mode is selected, the output is allowed to stay at its current
level but is not allowed to go any higher. Once the control output returns to, or below, this limit the
limit then applies. When the controller is in manual mode the output limits do not apply. Select the
heat output high limit value required, between 0.0 and 100.0 in 0.1 increments.

Y

RCEION Control Action (Cool)

r 4l Select the action for the cool control output (see also Control Action (Heat), above):

~EU £ d.r - directacting
+ rEU. — reverse acting.

LL- xx Cool Output High/Low Limit:

------ limits the high or low level of the cool control output when in automatic mode, depending on the
Control Action (Cool) setting (- £L. is the low and dir is the high setting). If the control output
exceeds this limit when automatic mode is selected, the output remains at its current level but is
not allowed to go any further away from the limit. Once the control output returns to, or within, this
limit, the limit then applies. When the controller is in manual mode the output limits do not apply.
Select the cool output high (low) limit required, between 0.0 and 100.0 in 0.1 increments.

dFAR-PU Continued on next page.
1 A
100% 100% f
) High O/P High O/P
High O/P Limit (Cool) Limit (Heat)
Limit (Heat)
Low O/P
Limit (Cool)
0% L 0% i
P.1.D. Output — b P.I.D. Output —

100% 0% 100%

Heat Output Action — Direct or Reverse
Cool Output Action — Direct

Fig. 4.9 Heat/Cool Control Actions
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4.3.5 Set Up Control Page (default control actions)

_
@ Information.

» Programmable default control action if input exceeds fault levels — independently programmable for all inputs

(process variable, remote set point and position feedback).

Examples show fault detection levels of 10%

Process Variable &
Fault Detection Levels

Process Variable
Default Action

Process Variable
Default Action

Control Output
(or Valve Position)

1100
1000
PV
or | |Range
PV 9
0
~100

None

Hold

Default Output

Unchanged

Manual

Manual

Min. or Max. O/p Level*

Held at present value

Default Output value

* Controller output is driven to either the maximum or minimum output limit, depending on the Broken Sensor Protection
Drive setting— see Set Up Inputs Page, BASIC CONFIGURATION LEVEL.

Remote Set Point & Remote Set Point Set Point Set Point Value
Fault Detection Levels Default Action Type

550 . T
500 None > Remote > Equal to high or low remote set point limit

RSP . . .

or Eng. Local > Local > Previous valid remote set point value

RSP Range
0 Default Set Point > Local - Default set point value
-50

Position Feedback &
Fault Detection Levels

Position Feedback
Default Action

Control Mode

Valve Position

110
100
PFB
Eng.
PEB Range
0
10

None

Hold

\

Unchanged

Manual

\ )

Fully open or fully closed**

Held at present value

** Valve is driven to either fully open or fully closed, depending on the Broken Sensor Protection Drive setting— see Set
Up Inputs Page, BASIC CONFIGURATION LEVEL.

Fig. 4.10 Default Control Actions for Input Fault Detection Levels
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...4.3.5 Set Up Control Page (default control actions)

— ™| dFR-FPLU
dEF-OF
HOLd
none

Y
dJEF-0OF

r5P-x%

not enabled —
Input Assignment
Page

F5P-x
enabled

Y
dFA-5F
dEF-OF
LOCAL
none

Y
JEF-5F

Y

C-tYPE
bAdL55
HE-CL
S5td

-
-

Default Action (Process Variable)
Select the default control action required if the process variable exceeds its fault detection level
(set in the Set Up Input page, BASIC CONFIGURATION LEVEL):

JdEF-0P — revert to manual control mode and change the control output to the
Default Output value (see next frame).

HOL4  —  revert to manual control mode and hold the output at its current value.

NONE  —  no action.

Default Output
Set the default control output value used if the process variable exceeds the fault detection level
(between 0 and 100% in 1 % increments).

@ Note. For boundless motorized valve control, the default output setting can only be 0 or
100%.

Default Action (Set Point)
Select the default control action required if the remote set point exceeds its fault detection level
(set in the Set Up Input Page, BASIC CONFIGURATION LEVEL):

JEF-5F — revert to local set point and use the Default Set Point value (see next frame).
LOCAL —  revertto local set point.
ngnNE - no action.

C-tYPL

P-PrOP

Y
dFA-Fb
HOLd
nonc

Default Set Point
Set the default control set point value used if the remote set point exceeds the fault detection
level (in engineering units).

Default Action (Position Feedback)
Select the default control action required if the position feedback exceeds its fault detection level
(set in the Set Up Input Page, BASIC CONFIGURATION LEVEL):
HOLd  — revert to manual control mode and hold the valve at its current position.
ngneE - no action.

Return to Select Controller frame.
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...4 CONTROL CONFIGURATION LEVEL

4.4 Set Up Operating Page

18
Information.

» Customized display of parameters in the Operating Page.

» Power-fail indication —if enabled, L /1E FA ILEd is displayed to indicate that a power failure has occurred.

* Auto/Manual switch

— enable or disable.

SEE UP Page header — Set Up Operating Page.
oP PLE
i To advance to Set Up Digital Page press the [ @ | switch.
SELECE Select Controller
e~ 2 Select the controller to be programmed (1 or 2).
CE-L | [0) - o
nonE Note. In the remaining frames press the [ % ] switch to view the controller selected.
nc_net Bargraph Increment
-- The deviation from set point is shown on the bargraph on the faceplate.
I - T Y E] Set the percentage deviation represented by each bar, between 1 and 10% in 1% increments.
PFE-1Nd Power Fail Indication Enable
| YES Enable or disable power failure indication:
no YES — enable
4* ng — disable
Aut._AN Auto/Manual Select Enable
ENbL -4 Enable or disable the switch on the faceplate:
EnBL-n ENbL-Y —  enable
+ EfbL-N — disable
-r AdJ Manual Reset Adjustment Enable
YES Enable or disable display and adjustment of the Manual Reset frame in the Operating Page:
no YES — enable
+ ng — disable
5P-5EL Set Point Select Enable
YES Enable or disable adjustment of the Set Point Type Selection frame in the Operating Page:
no YES — enable
+ ng — disable
5P-fdJ Set Point Adjust Enable
YES Enable or disable adjustment of the Control Set Point value in the Operating Page:
no YES — enable
+ ng — disable
r-fdJ Remote (or Cascade) Set Point Ratio Adjust Enable
YES Enable or disable display and adjustment of the Remote (or Cascade) Set Point Ratio in the
no Operating Page.
YES — enable
Y ng — disable
b-AdJ Remote (or Cascade) Set Point Bias Adjust Enable
Y9ES Enable or disable display and adjustment of the Remote (or Cascade) Set Point Bias in the
ng Operating Page.

SELECL
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YES -
no -

enable
disable

Return to Select Controller frame.



4 CONTROL CONFIGURATION LEVEL...

4.5 Set Up Digital Page

(@) )
Information.

« Digitally selectable control modes and set point types.

« Up to 3 digitally selectable local set points.

« Digital signal sources — can be from external digital inputs, internal alarms, logic equations, control modes, ramp/soak
events or totalizer signals.

Note.
« The complete list of digital sources is shown in Table 3.1 on page 17.

« Digital sources can be either leading edge triggered or level triggered, depending on the parameter function (single or

Function
o Active ---------
. . | | i | | A
Single function parameters, e.g. set point 1 selection, are leading edge triggered, .
i.e. the active logic state can be removed after the function is selected.
; Function 2
P 1177 R
Dual function parameters, e.g. auto/manual control mode selection, are level triggered, Inactive =——
unction

i.e. the active logic state must be maintained to select the alternative function.

CEL Up Page header — Set Up Digital.
d IGERL .
To advance to Control Configuration Level frame press the [ 8 | switch.
Y
CELECE Select Controller
CErl Select the controller to be programmed (1 or 2).
CEcl | (O) i ich to vi
AONE Note. In the remaining frames press the : switch to view the controller selected.
I
8. Srrc Auto/Manual Control Mode Source
) Select a source to switch between Auto and Manual control modes. When Manual control mode
T is selected, the output reverts automatically to the value set in the Configured Output frame (see
: below).
none ACHYE -ereeererree Manual
) Auto
Y Inactive =——— e
_RASF - Manual Control Mode Source
Jnd-2 Select a source to switch to Manual control mode. When manual control mode is selected, the
T output reverts automatically to the value set in the Configured Output frame (see below).
. Aciive Manual
none )\
Y Inactive
r-ouyk Configured Output
- - Set the control output value required when Manual control mode is selected.
AULS-LC Auto Control Mode Source
2nd-2 Select a source to switch to Auto control mode.

Auto

I ACLIVE --eeeeeenas

none A
Inactive

L = Continued on next page.
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4 CONTROL CONFIGURATION LEVEL

4.6 Set Up Digital Inputs

| L 5-C

2nd-2

none

L

LOC5-C
2nd-2

none

L

rE_S5-C
Enﬁ'e

none

Y
5P 5L
2nd-2

none

Y
SPE- |

:

:

Y
5P25-L
2nd-2

/'IIDHE

Y
5P35-C
2nd-2

46

Local/Remote (or Dual) Set Point Source
Select a source to switch between Local and Remote set points.
Remote/Dual Set Point

ACHIVE ----e-emeeseees —I_
Inactive =————

Local

Local Set Point Source
Select a source to switch to the Local set point.

) Local Set Point
Active -

A

Inactive

Remote/Dual Set Point Source
Select a source to switch to the Remote set point.

) Remote/Dual Set Point
Active

A

Inactive

Set Point 1 Source
Select a source to make the Local set point value equal to Set Point 1.

) Set Point 1
Active

A

Inactive

Set Point 1 Value
Set the Set Point 1 value.

Set Point 2 Source
Select a source to make the Local set point value equal to Set Point 2.

i Set Point 2
ACHIVE --eommmeeeees

[ |

Inactive

Set Point 2 Value
Set the Set Point 2 value.

Set Point 3 Source
Select a source to make the Local set point value equal to Set Point 3.

Active ------eeenee .S e.t Point 3

[ |

Inactive

Set Point 3 Value
Set the Set Point 3 value.

Return to Select Controller frame.



ADVANCED CONFIGURATION LEVEL

5.1

5.2

53

Set Up Function Keys

Set Up Logic

Set Up Pen Functions

OPFED-
LEUEL

Operator Level

bAS I
CONF 1L

Basic Config

CONEFL
CONF 1L

Control Config

Aguncd
conrF G

Advanced Config

— (=}

Set Up Functions Keys Set Up Logic Set Up Pen Functions Input Assignment
Section 5.1, Page 48 Section 5.2, Page 49 Section 5.3, Page 51 Section 5.4, Page 52
SEL UP SEEUP PEN inPUL
F-HEYS LOGIC Funcen Ass 1oh
ISet up Function Keys| Set Up Logic Pen Functions Input Assignment
F-FEY i SELECEL PEN -1 PU- 1
------ ECn__ R ceees
Function Key 1 Select Equation Pen 1 Function Select Input 1
1
F-FEY 2 Ecn PU-2

Function Key 2

F-HLY 3

Pen 4 Function

Function Key 3

Configure Logic

Select Input 2

PU-3

Select Input 3

PU-Y

Select Input 4

r5P- 1

Select Remote SP 1

PFb- |

Select Position FB 1

F5P-2

Select Remote SP 2

PFb-2

Select Position FB 2

UPHAEE
ban

Update Done

Fig. 5.1 Advanced Configuration Level
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...5 ADVANCED CONFIGURATION LEVEL

5.1 Set Up Function Keys

(@)
Information.

« Programmable function key — on each faceplate.

Home function — returns the instrument display to the start of the Operating Page when at the top of any page.

Global alarm acknowledge function — acknowledges any unacknowledged alarms on all channels.

Penlift function —raises and lowers pens (for use on controller faceplates which do not have a dedicated penlift switch).

Local/Remote set point selection.

Quick access to auto-tuning — reverts to the top of the Auto-tuning Page.

Quick access to profile operator controls — reverts to the top of the Profile Control Page.

48

.| SEE UP Page Header — Set Up Function Keys
F-FEYS
To advance to the BASIC CONFIGURATION LEVEL frame press the [ B ] switch.

\

F-FHEY ! Function Key 1
HO_E Select function required.
ProFlLE HO_E - home (return to Operating Page in the OPERATOR LEVEL)
ProFLE - revert to top of Profile States page
LOCFE. ) .
G- LUNE LOCAE. - local/remote set point selection
! R-tUNE - auto tune (reverts to top of Auto Tune Page in the OPERATOR LEVEL)

PENLFE PENLFL - pen lift/drop (lifts and lowers pens)
AL_ACH AL_RCH - acknowledge alarm

\
F-HEY? Function Key 2
ProFLE Select function required (if applicable).
AL_ARLF

\
F-HEY3 Function Key 3
AL_ARLCF Select function required (if applicable).

Return to Set Up Function Keys frame.




5 ADVANCED CONFIGURATION LEVEL...

5.2 Set Up Logic

(4] )
Information.

« 8logic equations.

e 7 elements per equation.
« OR/AND operators.

* Can combine internal and external digital signals — i.e. alarms, digital inputs, other logic equation results, real time
events (if timer option is fitted), control modes set point modes and profile segments and programs (if option is fitted).

\. J

For each equation, the logic elements 1 to 7 are arranged sequentially, as shown. Odd numbered elements are used for logic
inputs and even numbered elements for logic gates.

Logic inputs must be set to one of the digital sources listed in Table 3.1 on page 15.

Logic gates must be set to A4, Or0or End. Setting an element to £~4 terminates the equation.

gon e

Ecn i3 ;
ANd/0r

@ Note. Elements on each equation are calculated sequentially,
i.e. elements 1, 2 and 3 are evaluated first and this result is then
combined with elements 4 and 5. Similarly, this resultant is then
combined with elements 6 and 7 to give the logic equation result.

Logic
Inputs
ANd/0-
Result

ANd/0-

Example — Reservoir level monitoring using:
e process variable 1 with an engineering range 0 to 100 feet
« logic equation 1 result assigned to relay 1.1 which is used to operate the control valve.

Manual Overide [ :\’_ i

Control Relay Output
Valve (

Alarm B1

Alarm Al

Rate of
change
--' > 10ft/h/

Level
80 50

feet feet

Alarm C1 I

Level Sensor

Flow Conditions Input Elements Entering the Logic Equation
Close reservoir control valve if: » Alarm A1l - set to high process trip at 50 ft
* Reservoir level >50 feet AND » Alarm B1 - set to high process trip at 80 ft conyy  EEOEE
rate of change >10 ft/hr : AL-A 1 ———gg
9 » Alarm C1 — set to fast rate trip at 10% of o —p AN
AL-C1 s ECO 1Y
OR range per hour (10 ft/hr) 0
. , -
+ Reservoir level >80 ft » Manual override switch: AL-B 1 e £on s
OR Connected to digital input 1.1 ) > o
) . Digital input number —! dil- bl -
* Manual override switch Module number
operated Negative polarity
Volt-free switching
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...5 ADVANCED CONFIGURATION LEVEL

...5.2 Set Up Logic

SEE UP Page Header — Set Up Logic
LOL 1L
\

A

To advance to Set Up Pen Functions Page press the [ B ] switch.

SELECE Select Equation
ECnN Select equation to be constructed.

£one @
ECN3 Note. In the remaining frames press the [ 3 | switch to view the equation selected.
ECNY

ECNS
ELCNG
ECNT
ELNG
none

F»—NONE-

Equation No.
\i I_rEIement No.

\

I} Yo
ECA_i- i Equation n/Element 1
E.C'-HL/ Select the source required for element 1.
ﬂbl’lE For description of sources, refer to Table 3.1 on page 17.
—NONE
Y
| .
ECNT i-d] Equation n/Element 2
br Select the operator required to combine elements 1 and 3:
Ald ar - Or
End And - And
ENnd — Ends equation
— END—
[ .
Eagm‘;qg Equation n/Element 3
ki Repeat previous two steps for elements 3 to 7.

none Odd numbered elements = sources
- Even numbered elements = operators

é Return to Select Equation frame.
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5 ADVANCED CONFIGURATION LEVEL...

5.3 Set Up Pen Functions

[-@ Information.

* Any fitted pen can be assigned to a trend or an event function.

PEN
Funcen
Y
PEN- |
E-ENS
EUENE
PEN
Funcen
A
Y

|PEﬂ-E |

Page Header — Pen Functions

To advance to Advanced Configuration frame press the [ R | switch.

Pen 1

Select pen function required:
trENd — Trend pen
EUENLt — Eventpen

@ Note. The event pen and true time line event pen are separate functions and only the event
pen can be selected in this page. The true time line event pen option allows marking on the same
time line as the red pen and requires a special pen arm and motor assembly. Refer to the order
code in the Specification Sheet.

Pens 2to 4
Repeat as for Pen 1, if applicable.

Return to Pen Function frame.
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...5 ADVANCED CONFIGURATION LEVEL

54

Input Assignment

Information.

« Assignment Process Variables, Remote Set Points and Position Feedbacks — can all be assigned to any analog input
or maths block result (if fitted).

-}

3 Pen
Inst.

—

3 and 4 Pen Instrum

INPUE Page Header — Input Assign
A55 /LN @
Note. Entry and access to and from this page can only be implemented from the page header.
Y To advance to ADVANCED CONFIGURATION LEVEL frame press the [ & ] switch.
PU- 1 R Process Variable 1
P=-1p 1P-1 bLH- Select analog input or maths block result for Process Variable 1.
Insturment IP-c blp-e =) 1P-5 | (if available)
Instrument ~ _ -ito IP- - analog input 1 to 6 (if available
iP-3 bLF-3 |[v] bLF-1tobLF-4Y - maths block 1 to 4 (if available)
2,3 and 4 Pen P-4 bLF-Y
Instrument 1P-5
l 1P-6
| I
2 Pen
st | PU-2 Process Variable 2

Select analog input or maths block result for Process Variable 2 — see PL.- | for description of
inputs and maths blocks.

PU-3

-

4 Pen Instrument

Process Variable 3
Select analog input or maths block result for Process Variable 3 — see PL.- | for description of
inputs and maths blocks.
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PU-4 Process Variable 4
Select analog input or maths block result for Process Variable 4 — see PL.- | for description of
inputs and maths blocks.
Y
> ~5P- Remote Set Point (Controller 1)
Select analog input or maths block result for remote set point for Controller 1 — see PL.- { for
Y description of inputs and maths blocks.
PFb-
Position Feedback (Controller 1)
%nggﬂtrfnoe'ﬁf single  Select analog input or maths block result for position feedback for Controller 1 — see PL.- | for
Controll inti i
* neueey - description of inputs and maths blocks.
r5P-¢ Remote Set Point (Controller 2)
Select analog input or maths block result for remote set point for Controller 2 — see PL.- | for
Y description of inputs and maths blocks.
PFb-2 Position Feedback (Controller 2)
Select analog input or maths block result for position feedback for Controller 2 — see PU.- | for
Y description of inputs and maths blocks.
UPJALE Update Active/Done
ACE IUE The ALE IUE frame is displayed momentarily as any changes are stored in the non-volatile
v memory. Z01E is displayed on completion.
UPJREE
dOnE
nput
A55 16N

Return to Input Assign frame.
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Main Input, Standard Input & Analog + Relay

4 Relays Module

8 Digital Inputs/Outputs Module

1| [E—2—+ . 1| [E—2— nc 1| I=—2&— Common Common
Analog Output
2 | [ E—2&- 2| =—2— NO } Relay1 2| =3—2&—+ 'nputl Output 1
3| [E—2—+ 3| [E—2—+ ¢ 3| [E3—2&—+ 'nput2 Output 2
4 [E—et 4| [ E—2+ nc 4| [I=3—2&—+ Input3 Output 3
Analog Input
5| [ E—2—+ 5| [&—&—+ No Relay 2 5| (53— Input4 Output 4
6| E3—2—+ 6| E3—&+ C 6 | 3—2&— Input5 Output 5
7 | (53— Common 7| E—2+ nC 7| OI=—2& Input6 Output 6 Digital /0 Module
8 | (IZ—2&— Logic1 Logic Inputs* 8 | (=2 NO } Relay3 8 | (53— Input7 Output 7 =
9 | (33—~ Logic2 9| E3—=&+ ¢ 9 | (3@ —&— Inputs Output 8
10| [I=—— Normally Open 10| [Z—2+ nc 10| (IZ3—&— common Common
11| [(IZ5—2 Common Relay Output 11| @=—2—+ NO { Relay 4 umd @ |3 |2 3o [/
12| [I=5—2—+ Normally Closed 2|2+ cC 2O @|a4ld ol +o0 [
*Not fitted on Analog + Relay Module Digital I/Ps Digital O/Ps
RTD (2-lead) & %
T L™~ THC & mV Voltage Current RTD (3-lead) Resistance 2-wire Transmitter
3 F@ - 3 30— — 3 - Link
1= S : s —
White White
s @ 7
6| (M—2— 6 coe— + 6 el 6 o=2d 6 +
+
=2/
© 5/ 4 50 o4 5[0 o4
0o
= C_d o o o o
= PL1 PL1 PL1
. /2‘> o0 > | 0 > |
8|0 [m 8 O O 1 8 O O 1
1O 0] 4 1[&__O] 4 1o [0 4
PL8 PL8 PL8
2|0 O3 2|0 O3 2|0 [ds
1 4 1 4 1
o o o o 0 o o 0
e} pL1l > pL1 [ > PL1
Module o o o o O o o =
8 5 8 5 8
3o ol2 3/o of2 3 of2
PL3 PL3 PL3
4 [0_OJ1 40O _0O]1 410 0|1
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PRODUCTS & CUSTOMER SUPPORT

A Comprehensive Instrumentation Range

Analytical Instrumentation

* Transmitters

On-line pH, conductivity, and dissolved oxygen
transmitters and associated sensing systems.

e Sensors
pH, redox, selective ion, conductivity and dissolved
oxygen.

* Laboratory Instrumentation
pH and dissolved oxygen meters and associated
Sensors.

e 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.

e Gas Analyzers
Zirconia, katharometers, hydrogen purity and purge-gas
monitors, thermal conductivity.

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

e 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.

e 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

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 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 SpA
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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