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1 INTRODUCTION

The COMMANDER 1960 Series documentation is shown in
Fig. 1.1.

This supplement provides additional information for Ramp/
Soak Control and details four Profile Control variants within
the COMMANDER 1900 range. It must be read in conjunction
with the standard COMMANDER 1900 Controller
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Fig. 1.1 COMMANDER 1960 Documentation

documentation.
1.1 Multi-recipe Profile Control Models

The COMMANDER 1960 Profile Controller is a development
of the COMMANDER 1900, incorporating advanced Ramp/
Soak profiling capabilities.

There are four models in the series:

1961R  single pen, single loop ramp/soak control
1962R  two pen, single loop ramp/soak control
1963R three pen, single loop ramp/soak control
1964R  two pen, dual loop ramp/soak control

Each model is available with a choice of software providing
additional specialized features.

1.1.1 Type K Retort Controller Models

« Front panel adjustment of principal soak temperature
and soak time.

« Continuous display of principal soak temperature, soak
time and current segment number.

e LED indication of whether ramp or soak is being
performed.

« LED indication of profile status.
e 6 time-event states common to all segments.
* Guaranteed ramp/soak by segment.

Type L Advanced Profile Control Models
* Front panel adjustment of the current soak time.

« Continuous display of level (soak segments) or target
set point (ramping segments).

« Continuous display of time remaining in current
segment.

« Continuous display of current segment number.

e LED indication of whether ramp or soak is being
performed.

« LED indication of profile status.
* 6 time-event states common to all segments.
e Guaranteed ramp/soak by segment.



2 DISPLAYS AND CONTROLS

2.1 Type K Instrument 2.2 Type L Instrument
Displays and LED Indicators — Fig. 2.1 and 2.2 Displays and LED Indicators — Fig. 2.3 and 2.4
Controller Faceplate Controller Faceplate
O00000 : ooO0000 :
L R Displays LR R Displays
(refer to (refer to
O00000 IM/C:ZQOO—OGC, OO0 00O ‘ IM/C;QOO—OGC,
O.0.0.0.0.0. ° Section 3) 200,000,000, "/ Section 3)
&5 & & @, —LED Indicators 25 &L &, M —LED Indicators
R[4 D¢ Q][4 ][>
[a |l v | *] (a [ v |[*]
L < Y L
Bar Graph Display Controls (refer to Bar Graph Display Controls (refer to
IM/C1900-OGC, Section 3 for functions) IM/C1900-OGC, Section 3 for functions)
Ramp/Soak Control Faceplate Ramp/Soak Control Faceplate
Level or target
LEVEL CH1 (?c())c?ll(( éee\é(?‘l]g;t LEVEL CH1 setpoint Of current
EYaTaTx g =7 g segment (ie end of
2000 F o A000 F /| meiems
Time remaining in

TIME CH1 ’y’ cook segment TIME CHL SEGMENT L Time remaining in
—‘ / current segment

[} N =1 L L ] N
[ _0’ l'_l' ] °‘/ Current segment () l‘_l’ Ll’ "\- Current segment

RAMP  SOAK | Status LEDs RAMP  SOAK
= = — | — Status LEDs

—_ — D —
[ Jrun — show whether a ramp or [Jrun
[ JHoLp a soak is being performed [JHoLo E - ShOW.Whet'hel’ aramp or
a soak is being performed

Flashing under fault
D\STOP @ E ﬁondmogs) D\STOP @ E (Flashing under fault

B\

[N}
-

N
[N}
-

conditions)
LED Indicators Controls — Refer to Fig. 2.2 for LED Indicators Controls — Refer to Fig. 2.4 for
— show the current functions — show the current functions
status of the profile status of the profile
i.e running, on hold or i.e running, on hold or
stopped stopped

shows a series of dashes.

[ Note. If the profile is stopped, the display ]

Fig. 2.1 Controls and LEDs — Type K Fig. 2.3 Controls and LEDs — Type L

) . U Start the profile running
u Start the profile running

HOLD Hold (pause) the profile HOLD Hold (pause) the profile

SToP Stop and reset the profile STOP Stop and reset the profile

Increment soak time/soak level Increment current segment soak time
Decrement soak time/soak level Decrement current segment soak time

Select between soak level and
soak time adjustment

el [« ] (3] 21 2

Not used

ERIEEEE

Fig. 2.2 Switch Functions — Type K Fig. 2.4 Switch Functions — Type L




...2 DISPLAYS AND CONTROLS

2.3 Faceplate Combinations and Product Codes — Fig. 2.5

Model 1961R derived from the C1911R single pen, single loop ramp/soak control

e
R ]

A O [ fror] (4]
(8]l ][*] O [(all+]

Control Faceplate Ramp/Soak Control Faceplate
Channel 1 Channel 1

Model 1962R derived from the C1912R two pen, single loop ramp/soak control

]
I

Il

Model 1963R derived from the C1913R three pen, single loop ramp/soak control

]
- 0

Il

Model 1964R derived from the C1922R two pen, dual loop ramp/soak control

— 1| [T
S I s I A

L
1

[N = [@a]s] 0 [Eell4]
Ed[EaES = [alv][*] 0 Feo[@][v]
\ ]| [ ][ L |
I S— | —] Control Faceplate Record Faceplate Ramp/Soak Control Faceplate
[ BEE |2 3EE |5 568 Channel 1 Channel 2 Channel 1

L
L

[EA[EN]ez) = @& 0 [ Eol(A]
(allv][*] - I o allv]
[ 11 [T \
\ | je— Control Faceplate Record Faceplate Ramp/Soak Control Faceplate
| BERS )G 3 |5 R Channel 1 Channels 2 and 3 Channel 1

L
L

= R 0 [wEerl[ 4]
(allv][*] (A]lv][*] = (ajlv]
\ L [T ]
I | N () W Control Faceplate Control Faceplate Ramp/Soak Control Faceplate
| Bkt )| B2 |8 5 Channel 1 Channel 2 Channel 1

event software but the additional Ramp/Soak Control faceplate applies only to channel 1.

[- Note. On the C1964R both loops of control have enhanced guaranteed ramp soak software and advanced time

Fig. 2.5 Faceplate Combinations and Product Codes




3 ELECTRICAL INSTALLATION

3.1 lIdentifying the Input/Output Modules (and accessing the Configuration Levels) — Fig. 3.1

X

© To allow access to the Configuration Levels,
| <3 move link 3 to the lower position
—

[ EI LK3  To prevent access to the Configuration Levels,
move link 3 to the upper position

1 o
I

it can be sealed to prevent access to LK3.

[ Note. When the chart plate is closed

M
—

—~ e O
!JIDJW 0000 000

\ Yo
12 3 45 6 Module Positions
I— Additional Functions

Input 3 — Blue Pen

Input 2 — Green Pen

Input 1 — Red Pen

Fig. 3.1 Identifying the Input/Output Modules

3.2 Standard Connections
Refer to IM/C1900-INS, Section 4.2 for input connections.



4 CONTROL CONFIGURATION LEVEL

4.1 Control Configuration Level — Fig. 4.1

The general content of the Control Configuration Level is detailed in IM/C1900-PGC, Section 3.
Any changed or additional frames are detailed in Sections 4.5 and 4.6 of this manual.

)
-

-
-
OPrEO-
LEUEL “
Operator Level
bAS IC ; ; ;
Refer to Programming Guide Ramp/Soak Option
ConF G PN PN
Basic Config e I e Y
contrt
ConF G _@ I I I [
Control Config Set Points Page Valve Page Set Up Control Page Set Up Operating Page Set Up Digital Ramp/Soak Profile Control Ramp/Soak Profile Program
Section 4.5 Section 4.6
AgUNL 4 SEE UALU SEEUP SEEUP SEEUP PrOFLE PrOFLE
COnE IC LA L U r r L
Advanond Conta PO INLS PAGE Contrl aP PGE d IGEAL contrl PrOGr.
Set Points Valve Page Set Up Control Set Up Op Page Set Up Digital Profile Control Profile Program
*— SELECE PrOG.
Sel;ct_ Eo;tr_oEr SeI;ct_F;osr;m_
55 SPE e
PrOFLE PL-bED
Self Seeking SP profile Enatie N e
rofile Enable rogram Begin
FEEDAE , =
t-unit PL-END.
Retot |} | | ———— —
Time Units Program End
Controller 1
Controller 2 L Type r=h5rc SEL_NE
B
Controller 1 Run/Hold Source Select Segment
K Type
Y ranSec SEAFE
SPtinc .
Run Source [Segment Start Value
SP Increment Source Hld5Fc En
SPLdEC .
Hold Source Segment End Value
SP Decrement Source SKIP-F EI_E
SKE lnc .
Skip Forward Soak Time
Soak Time Increment Source SF P-4 rAEE
SHEJEC
Skip Backward Ramp Rate
Soak Time Decrement Source| rSESFc G-rP5SF
ﬁ Res_et_SEL;c:_ Guaranteed Ramp Soak Setting |
lncSrc EUEAES
FP CErL
______ Increment Source Segment Time Events
v Front Panel Control Enable | dEcSrc r EPEH&
- | ______ o
' Decrement Source Repeat Profile
ENdrSE SH-AdJ HYSE-r
End Reset Source Soak Time Adjust Ramp Hysteresis
PdirELC rESEL HY5E-5
Recovery Action Reset Enable Soak Hysteresis
PdANPE- SHAP PriS5rc
Recovery Time Skip Enable Program Source

I

Fig. 4.1 Control Configuration Level




4 CONTROL CONFIGURATION LEVEL...

4.2
(4]

\.

Introduction to Ramp/Soak Profile Control

Information.

10 programs per control channel.

Digital State program selection — allows digital inputs to select program to be run.

99 programmable segments — can be shared between programs and controllers — see Fig. 4.2.

Programmable time units — can be programmed in hours or minutes.

Program repeat — 0 to 99 times or continuously.

Program holdback hysteresis - separate settings for ramping segments and soak segments.
— can be applied above, below or above and below the set point.

6 types of ramp/soak generated events — segment active event, program active event, end of program event,
holdback event, hold active event and time events.

6 ramp/soak commands — can be selected from the front panel or via digital signals to run/hold programs, reset
programs, skip forward to next segment, skip backwards to beginning of segment, increase soak time or decrease
soak time (refer to Figs. 4.7 to 4.10 for ramp/soak adjust example).

6 time event states — common to each segment

Self-seeking set point function — avoids unnecessary delays when a program is started — see Fig. 4.4.
Retort function — ensures safe operation under fault conditions — see Fig. 4.5.

Power recovery function — determines ramp/soak profile restart position.

End of Profile State — latched ‘ON’ until reset

J

The Ramp/Soak option is a set point profile generator which controls the Local set point and can be used with any type of control
process for more complex control. A Profile Program is made up of Ramps (the set point is increased or decreased at a linear rate

until it

421

reaches the desired value) and Soaks (the set point is maintained at a fixed value for a set time duration).

Program Configurations — Fig. 4.2

There are 99 segments that can be shared between programs and control channels. For normal applications it is recommended
that segments 1 to 50 are assigned to channel 1 and segments 51 to 99 are assigned to channel 2. Fig. 4.2 shows 8 segments,
shared between two separate programs on channel 1.

[
[
[
[
[
[
[
[
[
[
‘ [
| Seg. 4| Seg.5 Seg. 6 Seg. 7 | Seg. 8

[
[
[
[
[
[
Seg. 1! Seg. 2 | Seg. 3

Program 1.01 Program 1.02

Fig 4.2 Program Configurations




..4 CONTROL CONFIGURATION LEVEL

4.2.2 Guaranteed Ramp/Soak

If the process variable deviates from the set point by more than the hysteresis value, the program status is set to 'H-HOLD' and
Guaranteed ramp/soak is applied automatically. Each program has two associated hysteresis values;

HYSE -~ which is applied to ramping segments, and

HYSE-S which is applied to soak segments.

The hysteresis value can be set within the limits ‘0’ to ‘9999’ where a setting of ‘0’ implies that no deviation from the set point value
can be tolerated (‘0" is the company standard setting).
Hysteresis can be applied in one of four ways, with individual settings for each segment;

OFF - hysteresis not applied, ramp/soak not guaranteed.

Hi - hysteresis applied above set point ( Holdback (‘H-HOLD’) set if PV > [SP + Hysteresis]).
Lo - hysteresis applied below set point ( ‘H-HOLD’ set if PV < [SP — Hysteresis]).

Hi-LO - hysteresis applied above and below set point

(‘H-HOLD’ set if PV > [SP + Hysteresis] or PV < [SP — Hysteresis]).

Skip Forward Hysteresis applied Hi-Lo

(above and below the set point)

Programmable ramp rates

Manual Pause |

Set Point

(Eng. Units) Hysteresis applied Hi

/ (above the set point)

End of Profile
(revert to Local Set Point
or repeat of profile)

Adjustable Holdback Hysteresis
1. for Ramp segments «-------------
2. for Soak segments----

|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
ol
o outside hysteres$
|
|
|
|
|
|

v

|

LT Holdback Acti |

Y - —T oldback Active |

_ '/‘ limits ‘ :

Set F’om} " Start : | ‘
T ! | [ ‘

," | | | ‘
Process : Seg.1 | Seg. 2 'Seg. 3 Seg. 4 Seg. 5 :

Time (Hours or Minutes)

[ Note. Ramping segments can have a different hysteresis to soak segments. ]

Fig 4.3 Typical 6-segment Ramp/Soak Profile

4.2.3 Power Recovery Function

The Power Recovery function allows pre-selection of the restart position within a ramp/soak profile when power is restored after
a failure. If power is restored before the Power Down Time expires, the ramp/soak profile continues from the point at which power
failed. If power is restored after the Power Down Time has expired, the profile resumes from one of the following user-selected
points: start of the current program; start of the current segment or from the profile position at the time of failure. In all three cases
the controller restarts in HOLD mode.



4 CONTROL CONFIGURATION LEVEL...

4.2.4 Self-seeking Set Point — Fig. 4.4

The Self-seeking Set Point function reduces the delay between the end of a program and the beginning of the next program. The
process variable value is used as the program start point and the set point steps up to the process variable value. This has the
effect of changing the overall segment time and maintains a constant ramp rate.

Process Variable Current Process Variable
inserted as Program Start Level

Current Process
Variable Inserted as
Program Start Level

Seg.2 | Seg. 3: Seg. 1 Seg. 2 | Seg. 3: Seg. 1, Seg.2 Seg. 3
[ [
Program Program Program
Start Start Start

Fig 4.4 Self-seeking Set Point

4.2.5 Retort Function — Fig. 4.5

The Retort function ensures safe operation of retort vessels under fault conditions. If the heat source fails during a soak segment,
the process variable will inevitably fall. When the process variable falls below the holdback hysteresis value the program is put
on HOLD (as for normal operation). The setpoint then follows the process variable as it continues to fall (Retort Hold).

Setpoint = Process Variable + Hysteresis value

Upon recovery of the heat source, the process is controlled at the new setpoint value. When the process variable reaches the
setpoint it is then ramped back to the initial soak value at the rate of the previous ramp (Retort Ramp). When the soak level is
reached the program is released from its hold state and the segment is either completed or repeated from the beginning,

depending on the retort mode selected.

The retort mode is selected in the Ramp/Soak Profile Page, CONTROL CONFIGURATION LEVEL.

p—
Note. For the retort function to operate, either LO or HI-LO hysteresis must be applied to the soak segments.

\ J

Program on Hold !

Failure of heat source

AN

) ) _ @ The program is put on HOLD when the process
Hysteresis applied | — ~ variable falls below the holdback hysteresis
to Soak segment
@ The setpoint follows the process variable as it
continues to fall. (SP = PV + hysteresis)
The setpoint 'tracks the lowest value of the process

Process Variable variable.

/-

Set Point ‘

@ When the process variable reaches the setpoint,
the setpoint is ramped back to the soak level at

N the rate of the previous ramp.

©T T Recovery of heat

source Upon reaching the soak level, 'HOLD' is released

and the segment is completed or repeated.

Seg. 1 Seg. 2

Fig 4.5 Retort Function
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4.2.6 Time Events — Fig. 4.6

Channel 1 and 2 can be assigned up to six Time-event states. Each state generates a source (£E£U- L' to 'EEL-6.1" and
'tEU- i2'to 't EU.- 62" which can be assigned to relays, digital outputs, logic equations etc. in the same way as any other digital signal.
Time event states are provided in addition to program and segment events states and do not affect their operation.

Each segment has an associated 'EUEnE 5" setting which is used to control the Time-event states.

(4]
5
T
@
(=N
£
@
> Time
Vent Raise to Cook Period Cook Cool End of
Period Cook Time Period Cycle
Temp Ext
EUEAES|EUERES EUENES EUEAES EUEAES
i2----|-2---- -2-Y4-- -2---- --34--
All events switched off
Purge and Vent ——————— when program complete
(event 1)
Steam (event 2)
Air (event 3)
Water (event 4)

Fig 4.6 Time Events

4.2.7 Profile Start and End States

A profile can be started in one of three ways:
a) From the dedicated front panel switch — see Figs. 2.1 to 2.4
b) internal edge-triggered Program Run Source — see Section 4.5
c) internal level-triggered Program Run/Hold Source — see Section 4.5

The ‘end of profile’ state is set automatically when the program ends and remains set until a reset signal is received. The end of
profile reset signal can be configured as any digital source — see Section 4.5/ Table 4.1. If no digital signal is selected as the end
of profile reset source then the end of profile state resets automatically after two seconds.

,- Note. )

The value of the control set point on completion of a profile is determined by the method used to start the profile:

 Ifthe front panel switch or edge-triggered ‘program run source’ are used to run a profile, on completion the control set point
resets automatically to the profile start value, awaiting the next start signal.

« If the level-triggered ‘program run/hold source’ is used to run a program, on program completion, the control set point is
held at the profile end value until the program run/hold source is set to ‘hold’, at which point the control set point is set to
the profile start value.

4.3 Soak Adjustment — Type K Instruments
4.3.1 Cook Segment Soak Adjustment (Control Channel 1 only) — Fig. 4.8

The cook segment is defined as the soak segment with the highest soak level or the last segment in a series if more than one
segment has this level (ie. the highest segment number).

The level and/or duration of the cook segment can be adjusted continuously, either by use of the keys on the Ramp/Soak control
faceplate — see Fig. 2.1, or via digital signals — see Ramp/Soak Profile Control Page. The adjustment can be activated at any time
during the program.

The Ramp/Soak control faceplate displays the time remaining in the cook segment. Initially, this is the segment duration, and it
decrements to zero as the segment is being run. After the cook segment is completed ,the display remains at zero until the end
of the program, when it reverts back to the show segment duration. If several segments with the same soak level are cascaded,
the time displayed is the total time for all these segments. Adjustments made to the soak level change the level of all these
segments. Adjustments made to the soak time change the duration of the last segment only.

10



4 CONTROL CONFIGURATION LEVEL...

...4.3.1 Cook Segment Soak Adjustment (Control Channel 1 only) — Fig.4.8

—
Note. Any changes made to the cook time/temperature are saved in the program memory.

\. J

Press to select —
Level adjustment 2000 F ) ElZl:>
>

e R |
B:;ND [~] Flashing decimal point
Dlsror (a] [+ indicates that adjustment
is available
y 250
200 200
100 100
T T > T T > 0 T —> T T >
0 30 60 0 30 65 0 30 65 0 30 65
Initial 60 minutes Soak Time. Soak Time can be Soak Temperature displayed Soak Temperature can be
(Lower display shows time changed to suit current changed to suit current
remaining in cook segment) recipe recipe

Fig 4.7 Cook Segment Soak Adjustment — Controller 1 Ramp/Soak Control Faceplate

4.3.2 Current Segment Soak Time Adjustment (Control Channels 1 or 2) — Fig. 4.7

The Soak Adjust function allows the Soak time of a segment to be extended or reduced by a value preset in the 'SK-Adj' frame
— see Ramp/Soak Profile Control Page. The soak time can be adjusted repeatedly (in preset incements) while the segment is
running, either from the controller faceplate or by a digital signal (assigned in the 'Inc.Src' or 'dEc.Src' frames).

N

—
Note. Any changes made to the soak time via the controller faceplate are not saved in the program memory. At the end
of the program, all soak times are reset to their original values.

\. J

Ky
Dy
(ny}
Qo

£ 300 | |o=p> [E_350] o= > [ 350
H AN b A A
(v 1[*] Flashing Flashing Flashing

¥ i ]

>

0 30 60 0 30 65 0 30 70 0 30 55
Initial 60 minutes Soak Time. Soak Time extended by Soak Time extended a further Soak Time reduced by
Lower display shows 5 minutes to 65 minutes. 5 minutes to 70 minutes. 15 minutes to 55 minutes,
time remaining 35 minutes remaining 40 minutes remaining 5 minutes less than the

initial Soak Time

Fig. 4.8 Current Segment Soak Adjustment — Controller 1 or 2 Faceplates

11
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4.4 Soak Adjustment — L Type Instruments

4.4.1 Current Segment Soak Time Adjustment — Figs. 4.9 and 4.10

The Soak Adjust function allows the Soak time of a segment to be extended or reduced by a value preset in the 'SK-Adj' frame
— see Ramp/Soak Profile Control Page. The soak time can be adjusted repeatedly (in preset increments) while the segment is
running, either from the Ramp/Soak control faceplate, the Controller faceplate or by a digital signal (assigned in the 'Inc.Src' or
'dEc.Src' frames).

[— Note. At the end of the program, all soak times are reset to their original values. ]

Soak Level

Soak Time ment

D s [ |
Do [+]
Deror (o] [+] Flashing decimal point

indicates that adjustment
has been carried out

o> [ 650 ]

. [ -

0 30 60 0 30 6070 0 30 7075 0 30 55 75
Initial 60 minutes Soak Time Soak Time extended by Soak Time extended Soak Time reduced by
5 minutes to 65 minutes further by 5 minutes to 70 5 minutes to 65 minutes
minutes

Fig 4.9 Current Segment Soak Adjustment — Controller 1 Ramp/Soak Control Faceplate

( Note. At the end of the program, all soak times are reset to their original values. ]

X3
ogar> [£ 350 azp> [L_ 400 o=1> [E 350

L] Flashi Flashi Flashi
@EE asning asning asning

i ¥ ¥

» - »

0 30 60 0 30 65 0 30 70 0 30 55
Initial 60 minutes Soak Time. Soak Time extended by Soak Time extended a further Soak Time reduced by
Lower display shows 5 minutes to 65 minutes. 5 minutes to 70 minutes. 15 minutes to 55 minutes,
time remaining 35 minutes remaining 40 minutes remaining 5 minutes less than the

initial Soak Time

Fig 4.10 Current Segment Soak Adjustment — Controller 1 or 2 Faceplates
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4 CONTROL CONFIGURATION LEVEL ...

4.5 Ramp/Soak Profile Control

In this Section, parameters in the lower display denoted m are Company Standard Settings. The instrument is dispatched
programmed with these settings.

PrOFLE |

CONEFL

Y
SELELE

L OFF

CEAL
Lerl 2
nonc

Y
PrOFLE
on |=
OFF

—

E-UnIE
- 1ns
HOUAS

r-hSrc
SEL 99

|__n0nE |

runSrc

S5EC_39

AOME |n

HLdS5Fc
SEGIQQ

[ nonE |

SHIP-F
SEC_39

AONE |n

— NONE -—

Page Header — Profile Control.

To advance to the Profile Program page press the (8] switch.

Select Controller
Select the Controller to be programmed:

CeAL - Controller 1
Ctrl 2 - Controller 2 (if fitted)
none - No controller selected

Ramp/Soak Profile Enable

If ON is selected, Profile Control is enabled and the Profile States Page is displayed in the
OPERATOR LEVEL. If OFF is selected Profile Control is disabled and the Profile States Page is
omitted from the OPERATOR LEVEL.

Program Time Units

Select the time units required:
_ins - Minutes
HOUFS - Hours

The time base selected applies to all segments.

Program Run/Hold Source
The run/hold source is level triggered i.e. the active logic state must be maintained to select the
alternative function.

Run
If a program is activated or placed into operator hold mode
using Program Run/Hold Source, the Program Run Source Inactive
and Program Hold Source have no effect. Hold

Select the source required to activate program run/hold — see Page 16, Table 4.1.

Program Run Source
The run source is leading edge triggered i.e. the active logic state can be removed after the
function is selected.

Active Run

Inactive

Select the source required to run a program — see Page 16, Table 4.1.

Program Hold Source
The hold source is leading edge triggered.

Select the source required to place the program running into operator hold mode
— see Page 16, Table 4.1.

The program is restarted using the Program Run Source.

Segment Skip Forward Source
If the segment running is the last segment of the program, the set point advances to the last set
point value of the segment and stops the program. The skip source is leading edge triggered.

Select the source required to skip to the next segment — see Page 16, Table 4.1.

e

Continued on next page.
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...4 CONTROL CONFIGURATION LEVEL

...4.5 Ramp/Soak Profile Control

14

S5HIP-b

S5EC 399

|__nOnE |

r5t5rc
SEL 59

AONE |m=

Y
lncSrc

SEL 55
NONE |=

:

dEcS5rc
SEL 99

I'JIL';'I'IE .

SH-AdJ
1000

oFr s

rESEE
EfbL-N "
ENbL-Y

SH P
EfbL-N
EfbL-Y

55 5Pt
OFF
on

Y

rctlOrt

OFF

A
b

Segment Skip Backward Source
The skip source is leading edge triggered.

Select the source required to skip back to the beginning of the ramp/soak segment running
— see Page 16, Table 4.1.

Program Reset Source
The reset source is leading edge triggered.

If the program is running normally and is reset, the program returns to the beginning of the first
segment and continues to run. If the program is on hold and is reset, the program returns to the
beginning of the first segment and stops. No action is taken if a program has already finished.

Select the source required to reset a running program — see Page 16, Table 4.1.

Soak Time Increment Source (Current Segment)
The soak time of the current segment can be increased (by an amount set in the Soak Time
Adjust frame) each time the source is activated. (ie. the source is leading edge triggered).

Select the source required to increase the soak time — see Page 16, Table 4.1.

Soak Time Decrement Source (Current Segment)
The soak time of the current segment can be decreased (by an amount set in the Soak Time
Adjust frame) each time the source is activated. (ie. the source is leading edge triggered).

Select the source required to decrease the soak time — see Page 16, Table 4.1.

Soak Time Adjust (Current Segment)

The value set is added or subtracted from the soak time of a running segment via a digital signal
or from the Controller 1 or 2 faceplates, when in the Current Profile Segment frame of the
Operating Page.

The units of time are set in the Time Units frame. If §F F is selected this function is disabled.

Set the value required, between 0.1 and 100.0.

Reset Enable
Select 8L -4 to enable or EA18L -1 to disable the Profile Reset frame in the Profile States Page,
OPERATOR LEVEL.

Skip Enable
Select£/8L -Y toenable or £/18L - 17 to disable the Skip Segment frames in the Profile States Page,
OPERATOR LEVEL.

Self Seeking Set Point

If 311 is selected the controller inserts the current process value as the starting point on initiation
of the profile. This value is stored in the profile program and can be overwritten manually or when
the program is next initiated. The ramp rate is unaffected. If OF F is selected the self seeking set
point is disabled.

Retort
Select A to complete soak segment or b to repeat soak segment. If F F is selected the retort
mode is disabled .

Continued on next page.
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.45

Ramp/Soak Profile Control

Controller 1 Controller 1

K type L type

5Pt Inc

nonE

Controller 2

all types

SPEJEL

nonfE

SHE Inc

nonE

SHEJELD

nonfE

— 1

Highest Soak Set Point Increment Source (K Type only)
The set point value can be increased by activating a digital signal.
The source is level triggered, therefore prolonged activation causes a larger change.

Select the source required to increase the set point value — see Page 16, Table 4.1.

Highest Soak Set Point Decrement Source (K Type only)
The set point value can be decreased by activating a digital signal.
The source is level triggered, therefore prolonged activation causes a larger change.

Select the source required to decrease the set point value — see Page 16, Table 4.1.

Soak Time Increment Source (K Type only)
The Soak time can be increased by activating a digital signal.
The source is level triggered, therefore prolonged activation causes a larger change.

Select the source required to increase the Soak time value — see Page 16, Table 4.1.

—

FPLEAL

Enbl -1

Enbl -Y

PdirEL

(| ]

|

PdNPEr

00

SELECL

Soak Time Decrement Source (K Type only)
The Soak time can be decreased by activating a digital signal.
The source is level triggered, therefore prolonged activation causes a larger change.

Select the source required to decrease the Soak time value — see Page 16, Table 4.1.

Ramp/Soak Control Faceplate Enable (L Type only)
The control keys on the Ramp/Soak Control Faceplate can be enabled/disabled.

Select £nbL -4 to allow the RUN, STOP and HOLD keys to be used.

End of Profile Reset Source
The end of profile state is an internal digital signal that is set automatically when the program is
complete. The end of profile reset source is used to reset the end of profile state.

Select the source required to reset the end of profile state — see Page 16, Table 4.1.
If 'NONE!' is selected the end of profile state is reset after 2 seconds.

Power-down Recovery Option

Select the profile restart position when power is restored after a failure and the Power Down Time
Period (see below) has expired: A — Start of the current program, controller setto Hol & mode;
b — start of the current segment, controller setto Hal & mode; L — profile position unchanged,
controller setto Hol 4 mode.

Power-down Time Period

Set the time period (0.0 to 99.9 minutes) during which, if power is restored, the profile continues
from the point at which power failed. If the Power-down Time is exceeded the Power-down
Recovery Option, selected above, is invoked.

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

...4.5 Ramp/Soak Profile Program

Source Description
CFARIL Power Failure

AL_ARCF An unacknowledged alarm anywhere in the unit
EEU_ 11 A

| Time events channel 1
EEU_ 16
EEU_2 1

. Time events channel 2
EEU_26
SEL-35 Profile segment 99

: : Profile (ramp/soak) control for controller 1 or 2
SEL-0 Profile segment O s fle (ramp )
PL-2.10 Profile program 10, Controller 2
PC-10 1 Profile program 1, Controller 1
ENd-x Program end — see Section 4.2.7
HbF-x Program in hold due to holdback hysteresis
HOLd-x Profile 1 or 2 in hold mode
FUN-x% Profile 1 or 2 running 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 outputs
O0n0FFx 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-x Second set point .
LO0-x Local set point Set point selected for controller 1 or 2
_AN-x Manual control
AUEO-x Automatic control } Control mode selected for controller 1 or 2
LiEre Real t?me event 2 Real time events (only available if timer option fitted)
E1_Er i Real time event 1
ECH - 8 Logic equation 8

! \ Programmable logic equations — refer to the Set Up Logic Section in the Programming Guide
£cn - Logic equation 1
gL - 68 Digital Input 6.8
dic - 1 Digital i'nput 1.1
L Digital Input number
Module number

AL - 43 Alarm D
AL - 3 Alarm C ) )
2l - b3 Alarm B Channel 3 Alarms (if applicable)
AL - A3 Alarm A
AL - d¢ Alarm D
AL - C Alarm C ) )
aL - b2 Alarm B Channel 2 Alarms (if applicable)
AL - A2 Alarm A
AL - d1i Alarm D
AL - O Alarm C
aL - b Alarm B Channel 1 Alarms
AL - R Alarm A
none No source required

16

Table 4.1 Digital Sources




4 CONTROL CONFIGURATION LEVEL...

4.6 Ramp/Soak Profile Program

In this Section, parameters in the lower display denoted m are Company Standard Settings. The instrument is dispatched
programmed with these settings.

Page Header — Profile Program.

_|PrOFLE
Pribr_ To return to the top of the CONTROL CONFIGURATION LEVEL, press the [ 8] switch.
Y
P0G~ Select Program
Thi-i Select the program to be configured:
—t Chi-1tolhi-10 - Channel 1 programs 1 to 10
! Program No. , , . .
' Channel No. LhE- 1tolhe- 10 - Channel 2 programs 1 to 10 (if available)
Che- 0 none - no program selected
nonec
'~ NONE —]
Y
PL-LEL Program Begin
—_ Select the program start segment, between 1 and 99.
Note. Start a new program at least one segment after the end of the previous program, i.e.
if program 1.1 uses segments 1 to 4, select segment 6 as the start segment for program 1.2.
Segments can only be used in more than one program if the start, end, ramp and soak values are
identical in each program that the segments are used.
Y
PL-ENgd Program End
—_ Select the program end segment between, 1 and 99.
Y
SEL_ Nk Select Segment
> —_ Select the segment to be programmed (1 to 99).
When all segments have been programmed, select 0 to advance to Repeat Program frame.
EUEAES o | "EPERE Continued on next page.
______ Y p—
StArt

17



...4 CONTROL CONFIGURATION LEVEL

...4.6 Ramp/Soak Profile Program

SEL_NE

Y

£hd

F-RAMP-

SOAK

£ l_E

Segment Start Value
Set the segment start value. The segment start value can only be set if it is the first segment of
a program.

A Ramp has different start and end set point values. A Soak has the same start and end set point
values. Adjacent segments of different Ramp or Soak programs MUST have the same start and
end values, unless an intermediate ‘spacer’ segment is used.

Segment End Value
Set the segment end value.

If segment start/end values are the same (Soak), the next frame displayed is the Soak Time
frame. If they are different (Ramp), the next frame displayed is the Ramp Rate frame.

G-rPSH

OFF |=

H

Lo

Hi-LO

|

EUEARLS

SEGL_At

A"

18

Soak Time
Set soak time duration required, between 0 and 999.9.

The time units (hours or minutes) are configured in Ramp/Soak Time Units frame, Profile Control
Page.

Ramp Rate
Set the ramp rate.

The ramp rate is entered as the number of engineering units that change during the time period
(hours or minutes) configured in the Ramp/Soak Time Units frame, Profile Control Page.

Example —If aramp of 10°F at 2° every minute is required, the ramp rate value entered is 2.0 (in
the minutes time base).

Ramp rates set excessively low over a wide range cannot be displayed properly at the Current
Profile Segment (Time Remaining) frame. This display shows a maximum of 999.9 units of time.
The display is decremental when the time remaining is less than 999.9.

Guaranteed Ramp/Soak Hysteresis
Select the hysteresis application required.

OFF — hysteresis not applied, ramp/soak not guaranteed.
H —  hysteresis applied above set point ( ‘H-HOLD’ set if PV > [SP + Hysteresis])
Lo —  hysteresis applied below set point ( ‘H-HOLD’ set if PV < [SP — Hysteresis])

Hi-LDO

hysteresis applied above and below set point
(‘H-HOLD’ set if PV > [SP + Hysteresis] or PV < [SP + Hysteresis])

Time Events
Up to six Time-events can be assigned to the segment currently being programmed
—see Fig. 4.8.

Press the [ 4] key to turn event 1 ON.
Press the [ v | key to turn event 1 OFF.
Press the [ % ] key to advance to the next event.

Example. 'i-34-&" indicates time events 1, 3, 4 and 6 active during this segment
time events 2 and 5 inactive

Return to Select Segment Frame.



4 CONTROL CONFIGURATION LEVEL...

...4.6 Ramp/Soak Profile Program

~EPERE

0=

IEE

INFAELE

Y

HY5E -~

0 |=

—
-t

HY5E -

(] [T
|

Y

PrlS5rc

SEC_39

[ nonE |

Repeat Program Profile
Set the number of times the program is to be repeated, between 0 and 99 or infinity.

If infinity is selected the program is repeated until stopped by the operator.

Guaranteed Ramp Hysteresis

The Guaranteed Ramp Hysteresis applies above the process variable, below or both depending
on the application selected — see Hysteresis Application frame..

Set the value of the hysteresis band (in engineering units), between 0.001 and 9999.

Setting ‘0" is used if no deviation from the profile is allowed.

Guaranteed Soak Hysteresis

The Guaranteed Soak Hysteresis applies above the process variable, below or both depending
on the application selected — see Hysteresis Application frame..

Set the value of the hysteresis band (in engineering units), between 0.001 and 9999.

Setting ‘0’ is used if no deviation from the profile is allowed.

Program Source
The program source is leading edge triggered i.e. the active logic state can be removed after the
function is selected.

Select the source required to select the program — see Section 4.5/ Table 4.1.

Return to Select Program frame.
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...5 ADVANCED CONFIGURATION LEVEL

5.2 Timer

5.2.1 Set Up Timer

(7
Information.

« Two timers available.

\.

e 'ON’ duration of 1 minute to 167 hours 59 minutes (1 week).

« Programmable Timers — can operate on specific days, hours or minutes for an exact period of time.

« Timer ‘ON/OFF’ states — can be used to delay the start of ramp/soak profiles, energize relay outputs, acknowledge
alarms, stop the chart, select auto/manual control modes and local/remote set points, in logic calculations, start/stop/reset
totalizers, reset maths results or run/hold/reset profile programs/segments.

Example A — setting up timer:
« Monday enabled
e Tuesday disabled
* Wednesday disabled
e Thursday disabled
« Friday enabled
e Saturday disabled
¢ Sunday disabled
¢ on hour set to 10.00am
¢ 0on minute set to 30 minutes
¢ duration in hours set to 49 hours
¢ duration in minutes set to 30 minutes

Monday Tuesday Wednesday Thursday

Friday

Saturday

Sunday

10.30am 12.00am

10.30am

- Relay On

Relay Off

12.00am

Example A — shows timer option programmed to energize relay output for 49 hours 30 minutes over a two day period
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...5 ADVANCED CONFIGURATION LEVEL

...5.2.1 Set Up Timer

Example B — setting up timer:
« Monday enabled
e Tuesday enabled
* Wednesday enabled
e Thursday enabled
« Friday enabled
e Saturday disabled
e Sunday disabled
e on hour set to 06.00am
¢ 0on minute set to 0 minutes
e duration in hours set to 16 hours
e duration in minutes set to 10 minutes

Monday Tuesday Wednesday Thursday Friday Saturday Sunday
— i— — — — = - —p— — — — — - Relay On
— — ——4 - — Relay Off
06.00am ! i 06.00am ! 06.00am ! 06.00am 06.00am
22.10pm 22.10pm 22.10pm 22.10pm 22.10pm
Example B — shows timer option programmed to energize relay output for 16 hours 10 minutes from Monday to Friday
Example C — setting up timer:
* Monday enabled
e Tuesday disabled
¢ Wednesday disabled
e Thursday disabled
e Friday disabled
e Saturday disabled
e Sunday disabled
e on hour set to All
e on minute set to 20 minutes
e duration in hours set to 0 hours
e duration in minutes set to 40 minutes
Monday
A
4 A
— — —_ — —_ — —_ — —_ — —_ — — - Relay On
- - ——- — - — ——- — - Relay Off
00.20am ! 01.20am ! 02.20am 03.20am ! 04.20am !  05.20am '@ 06.20am !
01.00am 02.00am 03.00am 04.00am 05.00am 06.00am 07.00am

Example C — shows timer option programmed to energize relay output for 40 minutes every 20 minutes past the hour on a Monday only
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5 ADVANCED CONFIGURATION LEVEL...

...5.2.1 Set Up Timer

»[GEE UP |- Page Header — Set Up Timer
ElEr To advance to the Set Up Clock frame press the [ B ] switch.
Y
SELECE Select Timer
LI E-P Select timer to be programmed:
’: / E" ', tI_EF — Timer 1
ﬂbﬂE tI_Er? - Timer 2
none - no Timer selected
— NONE —
Y
tI_Er Timer On/Off Enable
n Select 871 to enable or OF F to disable.
OFF
—— OFF —
Y
_OndRY Monday Enable
n If Monday is enabled the timer becomes active on Monday. Select 8/ to enable or OFF to
OFF disable.
A
Y
| tUESJY | Tuesday Enable
' Repeat as above for Tuesday to Sunday.
SUNdARY
on
OFF
Al ]
oFr ¥
on her On Hour
-- Set the hour at which the timer becomes active. If AL L is selected the timer becomes active every
Y hour (AL L is located above 24).
an o _In On Minute
-- Set the minute at which the timer becomes active.
Y
dlr hr Duration Hour
-- Set the duration of the timer in hours.
Y
dtr_ 1IN Duration Minute
- - Set the duration of the timer in minutes.
SELECE
A
Return to Select Timer frame.
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...5 ADVANCED CONFIGURATION LEVEL

5.2.2 Set Up Clock

Information.

* Real time system clock included with timer option.

« Provides date, month, day, hours, minutes.

24

=[GEL P Page Header — Set Up Clock
LLOCH To return to the top of the ADVANCED CONFIGURATION LEVEL press the [ B ] switch.
Y
tI_E Current Time
_—— Current time displayed.
y
dAEE Current Date
_—————- Current date displayed.
Y
dAY Current Day
—— Current day displayed.
Y
SEELLF Set Clock
no If the date, day and time are correct in the above frames, select /18 to return to the Set Up Clock
yrg frame. To set the clock’s date, day or time select YE5.
—NO—+
YER- Year
-- Set the year.
Y
_onth Month
-- Set the month.
Y
dAEE Date
-- Set the date.
Y
dAY Day
-- Set the day — - 017 (Monday), tUE (Tuesday), UEJ (Wednesday), tHU (Thursday), Fr .
I (Friday), SAt (Saturday), 5L/ (Sunday).
h UUI- Hour
- - Set the hour (using 24 hour clock).
Y
- ln U& E M| nute
- = Set the minute.
SEt U
CLOCH
UPJREE

Update
ALCE IUE is displayed until update is complete. 4811E is displayed on competition of update.

Return to Set Up Clock frame.



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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