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damage to the product, process or surroundings. technical details.
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Health and Safety
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spares information.
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1 INTRODUCTION « Ramp/Soak

The Ramp/Soak Profile option complements
any type of control implementation by adding
a ramp/soak profile with up to 15 segments
of local set point ramp (up or down) or soak.
Up to 5 separate programs may be
configured from the 15 segments. Programs
may overlap, i.e. use the same segments.

Fig. 1.1 shows a typical profile and some of
its features. The profile is run in either hours
or minutes. The maximum time for one ramp
segment is 48 hours or 2880 minutes, the
maximum time for one soak segment is 48
hours, 999.9 minutes or infinity. Ramp/Soak
features include:

e repeating profile

e resetting profile

* skipping segments

e guaranteed ramps and soaks

* two segment event states
(requires output relays B and C).

When both event states are enabled,
high or low alarms are not available.

The process variable may be either a
temperature or electrical input. The control
algorithm receives the active set point from
the ramp/soak profile (local set point) when
the controller is operating in automatic. A
calculated output signal is generated based
on set point/process deviation and the
configuration of the P, I, and D responses or
the on/off responses. The calculated output
goes to the output driver.

When ramp/soak is active, the remote set
point cannot be made active and autotune
cannot be entered. If the remote set point is
active, ramp/soak cannot be made active in
Level 1.

In addition to the auto mode with ramp/soak
running, ramp/soak can be put into a hold
mode using and the set point can be
changed via the front panel (4] / [¥].
Pressing [ 8] returns the unit to ramp/soak
set point control at the point where it was
held. When the control unit is switched from
hold to manual by pressing [24J, the ramp/
soak profile pauses and the output value is
changed via the control unit front panel
switches. Output adjustment while in manual
is from 0 to 100% of span. The shift from
manual to auto is not bumpless. If the
process value is at 70 in manual and the
profile is at 80 (ramp or soak segment), the
switch to auto causes the set point to
increase to 80 and the control algorithm
responds by calculating the output.
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2 SETUP « Ramp/Soak

2.1 General Preparations

Make general setup entries using the
database reference Sections 2.5.1 to 2.5.8
detailed in IM/C200.

2.2 Setup Method for Ramp/Soak
The setup parameters for ramp/soak are
shown in the high-low limit accessed by
Level 4, see — Fig. 2.1 of IM/C200.

2.3.1 Level 4 — High and Low Limit

2.3 Database Reference Sections

For controllers with ramp/soak, continue
setup using the database reference Section
2.3.1 in this manual. During setup certain
items do not appear, due to instrument
configuration and selections made in the
higher levels.

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

NNyl
Ly

LEL. Scroll to begin hi-lo limits setup. Use [« ]/ [~ ] change level.

Y

Advance to Dual Set Point 2 High.

SP2 Dual SetPoint 2 High. Enter limit (5P.2.L to 9999), cannot be lower
rSPE than dual set point 2 low limit.
dUAL
non

y
rA_P Ramp/Soak Option. Point of entry. Use (2 Jto access ramp/soak
;;H settings.
r5.rP Ramp/Soak Repeat. Use [(a]/[¥]to access the type of cycle
NonE . required:

35
WIFE NONE = No repeat cycle
! t099= 1to 99 repeat cycles
INFE = Infinite cycles.

Y
5.HY5 Soak Hysteresis. Use[4]/[]to setthe value of hysteresis band
9559 |. for guaranteed soaks from 0.1 to 999.9.

Y
r.H95 Ramp Hysteresis. Use (4] /[¥]to set the value of hysteresis
9999 |. band for guaranteed ramps from 0.1 to 999.9.

Y

L—— Continued on the next page...



2 SETUP « Ramp/Soak...

...2.3.1 Level 4 — High and Low Limit

_

5.55° Self Seeking Set Point. Use [~ ]/[~]to select 'Y£5" or 117,
nn
[X1%]
YES When set to 'YES' the controller inserts the current process value
as the starting set point on initiation of the profile.
Y
r5.00 Ramp/Soak Status.
no
YES 'YES' indicates ramp/soak is on. If [ ] is pressed, the message
5.0, '~.0N4 is displayed for a second to indicate ramp/soak is
on and the profile can be read only. /10 indicates ramp/soak is off.
The ramp/soak status is controlled in Level 1 and mustindicate /10"
(off), to change the profile segment data in this Level, (this prevents
the profile from being changed while it is active).
Y
r5.Hr Ramp/Soak Unit of Time Hrs/Min. Use [~ ]/[~]to select '4£5"
no or ‘i,
YES
'YES' indicates the time in hours, /10" indicates the time in minutes.
The time base applies to all segments.
Y
Por_ Programme. Use [4] / [¥] to access the programme to be
NoNE configured:
P
‘fI0NE = Programme not selected
" to5 = Programme 1 to 5.
y If'I0NE" selected (R ] takes operator to '~ 5.E" ramp/soak enable.
Strt
X Programme Start Segment. Use [« ]/[~Jto set the segment at
which the programme will start from (1 to 15).
Y
£ld
s Programme End Segment. Use [4]/[¥]to set the segment at
which the programme is to end.
The end segment number must be higher than or equal to the start
segment number.
y

—— Continued on the next page...
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...2.3.1 Level 4 — High and Low Limit

oo
St
s

Segment Start Point. Use [« Jto access the segment start value,
or use [B ] to access next segment number in programme.

i L

KARX

Segment Start Value. Use (4] /[~ ]to set the segment starting
value. The segment start value may only be set if it is first segment
of a programme. Starting value is limited by the limits setin local set
point high limit and local set point low limit.

Aramp has different start and end set point values. A soak has the
same start and end set point values.

Before the first segment in a ramp/soak profile is started, the
process must be within the hysteresis band for guaranteed ramps/
soaks. If the difference between the process value and the active
set point determined by segment 1 is greater than the configured
ramp/soak hysteresis, the profile timer waits until the process value
is within the hysteresis band before counting down. Since the
hysteresis is tunable, the starting segment and guaranteed ramp or
soak hysteresis value can be changed while the profile is active.

Segment End Value. Use [a]/[¥]to setthe segment end value.

End value is limited by the limits set in local set point high limit and
local set point low limit.

If segment start/end values are the same (soak), [ § Jadvances the
display to 'd.£./_" . If segment start/end values are different (ramp),
(@] advances the display to .P.L.E.".

dt.l

XAKXK. X

Soak Time. Use [~ ]/[¥]to set soak time duration, units of time
setin'rS5.Hr":

0 to 999.9 if units of time in minutes

0.0 to 48.0 if units of time in hours

If INIFE" selected profile remains in segment until segment is
skipped or program reset.

KRXK. K

Ramp Rate. Use[ 4 ]/[¥]to setramp rate (set point value per unit
of time).

The ramp rate is entered as the number of engineering units that
change during the time period (hours or minutes) configured in
'rS.Hr.

continued...

— Continued on the next page...
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...2.3.1 Level 4 — High and Low Limit

—_

...continued from previous page

For example, if a ramp of 10°F at 2° every minute is required, the
ramp rate value entered is 2.0 in the minutes time base. The Level
1 ramp/soak status display indicates minutes remaining and show
a countdown from five minutes, when the active profile enters this
segment.

The minimum ramp rate value is automatically limited so that the
segment time cannot exceed 48 hours.

Ramp rates set excessively low over a wide range cannot be
displayed properly at the minutes remaining display in Level 1. This
display shows a maximum of 999.9 units of time. The display is
decremented when the time remaining is less than 999.9.

£L.5b

[alx]
i

OFF

Event State (Relay B). Use[ 4 ]/[~Jto setevent state '0/7 or 'GFF'
for segment.

‘0" allows event relay B to be triggered whenever segment is
active and the relay action is configured for ramp/soak in Level 3.

w]|s

m
3™
b

I

S
il

Event State (Relay C). Use[ 4 ]/[¥]to set event state '0/7 or 'GFF'
for segment.

‘0 allows event relay C to be triggered whenever segment is
active and the relay action is configured for ramp/soak in Level 3.

Lrtd

YES

[alx]
g

Y
rS.EN

Guaranteed Ramp or Soak. Use [2]/[¥]to select "4E5" or ‘110",

'YES' indicates guaranteed ramp or soak is on. 10" indicates
guaranteed ramp or soak is off.

A guaranteed ramp or soak is a segment whose time is counted
only if the process variable is within the hysteresis deadband set in
'S.HYS' or 'r.HY5" (in this Level).

If segment being configured is the last segment in the programme,
(8 Jreturns the display to 'PGr _', otherwise [ § | returns the display
to '50.xx' (start point next segment). When programme configured

enter M10NE in programme to advance to '~5.E/7" (ramp/soak
enable).

YES

[alx]
(XI5

Ramp/Soak Enable. Use [~]/[¥]to select 'YES' or 110,
'YES' makes ramp/soak selectable in Level 1.

[ 8] returns operator to Level 4 main loop.




3 OPERATION « Ramp/Soak

3.1 Operation of
Controller Using Ramp/Soak

3.1.1 Operation in Automatic

The controller starts at Level 1 in the same
manner as detailed in IM/C200 Section 3.
For the controller using ramp/soak, the
operating displays and the sequence of their
appearance are shown in Fig. 3.1. The
operator can scroll to advance through the
applicable display positions or use (a]/[¥]
for access code entry, ramp/soak status
display access and level change. To access
autotune or remote input capabilities, ramp/
soak must be off.

If the Ramp/Soak display is enabled in Level
4, the ramp/soak display appears following a
scroll from the process/output or alarm
acknowledge display. The first display for
ramp/soak is the program selected. The next
display is the ramp/soak on/off status
'~ 5.007. If the status is 'YES', the other status
variables can be viewed. If the on/off status
is 10" the other status variables cannot be
viewed.

The next status variable shown for ramp/
soak is the current segment ¥ "to 7 5' the
profile is running on. The segment number

can only be viewed in this level.

The next status variable is the time
remaining in the current segment. This time
is either minutes remaining '-.~£.' or hours
remaining 'H . ~£_'. If the time remaining
exceeds 999.9, the display reads 999.9 until
the time remaining falls below this value. The
total minutes or hours remaining could be
excessively large if the set point start and
end points are far apart and the increment
per unit time change rate is very small.

For example: a span of 101°F going through
a change of 0.1°F every minute would take
1010.0 minutes to complete. This means the
minutes remaining would stay at 999.9 for
10.1 minutes before counting down.

The last status variable shown for ramp/soak
is the number of the current cycle in which
the profile is running. This number starts at
one, it increments each time the profile is
repeated, and is reverts to one when the
profile is reset. The cycle number stops
counting once the number reaches 9999;
however, the ramp/soak algorithm continues
to run if the repeat is active.

The code display is shown next (providing a
password has been enabled during setup). A
correct code entry permits access to the
ramp/soak reset and skip commands and
tune or configure access to higher levels. An



...3 OPERATION « Ramp/Soak

— Pril =i

Select Program

] umber
& " [-"’:' Process / o
A '’ o =
: "-l-:'. Set Point
&y ¥ v
,‘ "-"’-'. Process ~ ':,.L""" < ,- ‘-'. L,'l
450 o YES| -+ A
@] v (@] @)
rA_F SEL
Uy | '
S, !

Ramp/Soak
Status ?

[N
Al 1.
v @)
L
|y By
]
I
) Il
=
Lock Yes "- L’,’.-' g (2 ]/[¥]
Configured
? SZSNg Ny N, Enter
NIV AN | Access Code
. cl-c_c (®]
) ' [ e A Yes (RIW) Code No (Read Only)
"' "_"’_' Entgred
-- ] y
-U__ =] 1
~C Cu
A,
ucc
&)/~ [~] Lt
(@] (@]
oren | L :.n'.l j
. (@ ~ASP / )
= ]

Fig. 3.1 Operation of Controller with Ramp/Soak
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incorrect entry permits read only access to
higher levels.

3.1.2 Controlling Ramp/Soak

Profile

Control of the ramp/soak profile is
implemented in Level 1 where the ramp/soak
functions for reset and skip may be
manipulated while ramp/soak is on '~ 5.0
'HES'.

Additional features are in Level 3 where
event relays can be turned on or off and in
Level 4 where ramp or soak hysteresis may
be manipulated. Further access to the ramp/
soak profile configuration in Level 4 can only
be made if the ramp/soak status is turned off
'~ 5.0 10" in Level 1. The configuration can
be turned off (paused) in Level 1, viewed
without changes and then continued from the
current segment” and cycle by being turned
back on in Level 1. Sections 3.1.3 to 3.1.7
describe the manipulation of the ramp/soak
profile.

3.1.3 Reset

The ramp/soak reset status 'r5.75' 10" is a
Level 1 ramp/soak command which is
displayed when ramp/soak is enabled and
either on or off. When 'Y£5' is selected using
(o] the ramp/soak profile is reset to
segment one, cycle one (immediately if
ramp/soak is on, or when turned on if it is off).
Segment one begins its timer once the
process variable is within the hysteresis set
during configuration. The hysteresis can be
changed as explained in Section 3.1.4. If no
reset is required, leave the reset prompt at
'f10" and scroll to the skip function.

3.1.4 Skip

The ramp/soak skip status '~5.5%' 71" is a
Level 1 ramp/soak command that only
appears when ramp/soak is on. Selecting
'YES' causes an immediate skip which
cannot be cancelled by going back to 110"
Also, multiple hits of (2] causes an equal
number of skips. When 'YES' is selected
using the (2] the remaining portion of the

10

current ramp/soak profile segment is
skipped and the profile responds in one of
the following fashions.

¢« When the current segment is the last
segment and repeat is on, the profile
skips to segment one and continue as
soon as the process is within the
hysteresis.

« When the current segment is the last
segment and repeat is not on, a skip
causes the ramp/soak profile to turn off
and the controller immediately reverts to
local at the current set point.

When the current segment is any other
segment, a skip causes the ramp/soak
profile segment counter to be incremented
by one. The profile then continues at the new
set point for the next segment. Once again,
the profile waits until the process and set
point are within the hysteresis if the next
segment is a guaranteed ramp or soak.

If no skip is required, leave the skip prompt at
110" and scroll to the Level 1 display.

3.1.5 Event1orEvent2

Relay action is defined in Level 3 for events 1
and 2. When ramp/soak is on and event 1 is
used, relay B can be used to indicate the
event 1 state. Similarly, when event 2 is
used, alarm relay C can be used to indicate
the event 2 state.

3.1.6 Repeat

The ramp/soak repeat status 'r5.~P' is a
Level 4 function in the ramp/soak
configurator. '10ME' causes the profile to turn
off and go into local at the ending set point
after the last segment is completed.

When ' to 99" is selected, the entire profile is
repeated up to 99 times after the last
segment is completed and the process and
set point are within the hysteresis bandwidth
for segment one.

When IfIFE" is selected, the entire profile is



...3 OPERATION » Ramp/Soak

repeated after the last segment is completed
and the process and set point are within the
hysteresis bandwidth for segment one. The
entire profile continues to repeat until the
profile is reset.

3.1.7 Ramp or Soak Hysteresis

The ramp hysteresis status '~.HY5' and the
soak hysteresis status '5.HY5' are also
tunable functions in the ramp/soak
configurator. A hysteresis value from 0 to
9999 is selected using (2] and defines a
bandwidth around a guaranteed ramp or
soak segment. The hysteresis bandwidth is
used to count time in band (timer stops when
value is outside hysteresis). The soak
hysteresis value applies to the set point of all
guaranteed soaks. The ramp hysteresis
value defines a bandwidth around the set
point of all guaranteed ramps. For segment
one of a programme, the ramp or soak
hysteresis bandwidth is used to determine
when to start segment one.

3.2 Ramp/Soak Hold

The ramp/soak profile can be held while the
controller is in auto by pressing ©4). This
causes the display to alternate between '~ 5-
''HOL" and the process/set point display. In
the hold mode, the set point can be changed
using (4] / [™] (no other changes can be
made). The controller controls to the new set
point as long as it is in hold. Pressing
again puts the controller in manual with the
ramp/soak functions still held. From either
hold condition, pressing [R] returns the
controller to the same place in the ramp/soak

profile where it left off (set point returns to the
configured profile value). The instrument is
switched into manual operation when the
ramp/soak profile is on and the digital input is
used for auto/manual transfer (no hold).

3.3 Auto/Manual Transfer

Transfers from automatic to manual or
manual to automatic are made by pressing
[5-4). When the control unit is operating on a
ramp/soak set point, must be pressed
twice to switch to manual control. The first
time [84] is pressed the unit is switched
bumplessly to automatic with local set point.
The second time is pressed, the unit is
switched to manual operation.

Transfers from automatic to manual are
always bumpless and put the ramp/soak
profile into a paused state. Transfers from
manual to automatic result in a bump if the
manual set point is not at the same value as
the ramp/soak profile set point (the ramp/
soak profile is paused at its current set point
value when the controller is put in manual).
The switch back to automatic causes the
process variable to be under automatic
control in response to the ramp/soak set
point.

When ramp/soak is enabled, set point
tracking is disabled. The set point and
process may not be together at the time of
transfer from manual to automatic. Again,
the transfer causes a bump. The response
following the transfer depends on the
controller configuration. If the controller has
integral response, the process ramps to the
set point at the reset rate. If the controller
does not have integral, the set point/process
deviation at the time of transfer is
maintained. This deviation can be eliminated
by returning to manual, adjusting output to
eliminate the deviation and switching back to
automatic.

3.3.1 Auto/Manual

Transfer for On/Off Control

If the controller is set up for on-off control, the
bumpless transfer feature does not apply
when switching from automatic to manual.
When switched to manual, the on-off

11



...3 OPERATION « Ramp/Soak

controller output is always initialized at 0%
when switched. Operation in manual is the
same as for a time proportioning controller.
When switching from manual back to
automatic, operation is the same as for all
other types of control as described in Section
3.4.6 of IM/C200.

12

3.4 Operation in Manual

When the controller is switched to manual,
the first display seen is process/output.
Output can be adjusted using (a]/[¥]. The
scrolling sequence is the same as for the
automatic mode as shown in Fig. 3.1.

3.5 Ramp/Soak

Digital Input Functions

The digital input may be configured to
provide two ramp/soak functions, The digital
input is selected in Level 4 — see Section
254 of
IM/C200.

The two ramp/soak functions are:

Run/Hold . When the switch is open the
profile holds at the current location.
When the switch is closed the profile is
turned on if the profile is off or hold is
released if the profile is on hold.

Run/Stop. When the switch is open the
profile resets to the first segment of the
programme and stop (this function is
edge triggered).

The wiring guidelines for digital inputs are
shown in Section 1, Figs. 1.3 and 1.4 of
IM/C200.
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The integrator/totalizer provides the ability to
integrate process flow rate signals and
display totalized flow values on the front
panel, as shown in Fig. 1.1. The integration/
totalization function is available with a flow
input only. The process flow signal can be in
millivolts, volts, or milliamperes from a two-
wire or non-two-wire transmitter. Signals
which have a linear relationship with flow can
be integrated and totalized directly. Flow
signals, which are proportional to differential
pressure require the application of square
law linearization which is available as a
standard function.

The integrator/totalizer algorithm converts
process flow signals representing flow in
terms of volume per unittime (i.e. gal/hr) into
counts which are summed to provide a
continuous read-out of total flow.

The integrator/totalizer can be configured to
accept flow rate time bases in hours,
minutes, or seconds. Alarm relays (B and C)
can be used to signal the point at which the
totalized value reaches the predetermined
count.

The totalized value can be selected for read-
out on the front panel displays using the front
panel switches. When the totalizer display is
selected, the total value is continuously dis-
played until another display is selected. The
displayed total is a 7-digit number, leading
zeros are not suppressed. To accommodate
the seven characters required, the most
significant digits are shown on the main
display and the least significant digits are
shown on the secondary display.

For example: if the total value is 860,372 the

display reading is '086' '0372" — see Fig. 1.1.

Integrator/totalizer parameters are
configured using the front panel switches in
the same manner as for other parameters.
Features which can be configured are as
follows:

e Preset Value — (0 to 9,999,999). The
value from which the totalizer starts its
count.

*  Predetermined Count — (0 to 9,999,999)
The value at which the totalizer
automatically resets when the wrap
function is selected. Also, the relays can
be configured to trip when the count
reaches the predetermined count.

* WrapFunction —When selected, the wrap
function causes the totalizer to
automatically reset to the preset value
and start over each time the
predetermined count is reached.

e Threshold Value — The process input
value below which the signal is not
totalized.

e Totalizer Type — This feature permits the
totalizer to be set up to count either up or
down.

Secondary Display Main Display
(Least Significant Digits) (Most Significant Digits)

\ /
UUUDDUL\\[IUD[I[IUUUU‘VJDUUDD

RMT

MAN

(0372

Flow shown: 860 372

Fig. 1.1 Displays Showing Totalized Value
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2 SETUP e Totalizer

* Scale Factor — This feature allows custom
scaling of the totalized value. The
reciprocal of the entered value (0.001 to
9999) is used as the totalizer scale
factor.

2.1 General Preparations

Make general setup entries using the

database reference Sections 2.5.1 to 2.5.8

detailed in IM/C200.

2.2 Setup Method for Totalizer
The setup parameters for the totalizer are
2.3.1 Level 4 — High and Low Limit

shown in the high-low limit accessed by
Level 4, see — Fig. 2.1 of IM/C200.

2.3 Database Reference Sections

For controllers with totalization, continue
setup using the database reference Section
2.3.1 in this manual. During setup certain
items do not appear, due to the instrument
configuration and selections made in the
higher levels.

14

LELY Scroll to begin hi-lo limits setup. Use (4] /[~ ] to change Level.
L0
Advance to Dual Set Point 2 High.
Y
5P 2 Dual SetPoint2 High. Enterlimit (5P.2.L to 99599), cannot be lower
r5PE than dual set point 2 low limit).
JURL
non
EOEL Totalizer Option. Point of entry. Use [4] to access totalizer
CNFG settings.
rAP
YES Wrap Feature. Use [2]/[¥]to select "YES" or 10,
nn
o
If 'YES' selected the totalizer counts until the predetermined count
is reached, then reset to the preset value and start counting again.
If 110" selected the totalizer continues to count until it is turned off
or the maximum count is reached. Maximum count is 9,999,999.
When the maximum count is reached, the totalizer holds until there
Y is operator intervention such as a reset in Level 1.
tHLd
g Threshold Value. Use[ 4 /[ ¥ Jtosetthreshold value in engineering

units (limited by engineering units high value).
Process input signals below threshold are not totalized.

The threshold value permits filtering of the end of the process input
signal range. The totalizer does not count signals below the
threshold value. The decimal point location in the threshold value
isthe same as the decimal location in the processinput engineering
units.

—— Continued on the next page...



2 SETUP « Totalizer...

...2.3.1 Level 4 — High and Low Limit

— _tOn
YES
no Totalizer Status.
'YES indicates totalizer is on. If[§ Jis pressed, the message '£.0/7,
'~.004Y" is displayed for a second to indicate totalizer is on.
‘110 indicates totalizer is off.
The totalizer status is controlled in Level 1 and must indicate /10"
Y (off) to change the totalizer data in this Level. (This prevents the
UPE totalizer from being changed while it is active).
YES
] Select Totalizer Type. Use [4]/[¥]to select totalizer type.
y If 'YES' is selected totalizer counts up, if 10" is selected totalizer
rAEE counts down.
HOUr
_in Select Flow Rate Time Base. Use [~]/[~]to select rate in
SEC engineering units per'HOUr' (hour), '_If!" (minute) or 'SEC" (second).
Y If the rate does not agree with the engineering units rate, a time
t.5.aF factor is introduced.
AAAXXK.
XXX X Totalizer Scale Decimal Point. Use [« /[ ¥ Jto select location of
XK. XX decimal point for totalizer scale factor.
K. AKX
The location of the decimal point allows scale factors of 1 to 9999
Y (xxxx.), 0.1 t0 999.9 (xxx.x), 0.01 to 99.99 (xx.xx) or 0.001 to
SFRC 9.999 (x.xxx).
[}
!
Totalizer Scale Factor. Use [« ]/[~]to select factor where the
decimal point is located (as set in totalizer scale decimal point).
y For examples of how engineering units, rate and scale factor affect
PSEL count and rollover time see Table 3.1.3.
0808

Set Least Significant Digits of Preset Value.  Use [a]/[¥]toset
the four least significant digits (_ _ _ xxxx) in engineering units.

See Section 2.4 for reference information.

—— Continued on the next page...
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...2 SETUP e Totalizer

...2.3.1 Level 4 — High and Low Limit

—

P5E.H
o06s
Set Most Significant Digits of Preset Value.  Use [(a]/[¥]to set
the three most significant digits (Uxxx____) in engineering units.
Complete preset value now has the form: xxxxxxx.
Y
Pall See Section 2.4 for reference information.
9838
Set Least Significant Digits of Predetermined Count. Use[4]
/ [¥] to set the four least significant digits (_ _ _ _ xxxx) in
y engineering units.
PdL.
0599 See Section 2.5 for reference information.
Set Most Significant Digits of Predetermined Count. Use (2]
/ [¥] to set the three most significant digits (Oxxx_ ) in
engineering units.
Y Complete predetermined count now has the form: xxxxxxx.
LEn.
YES See Section 2.5 for reference information.
no

Totalizer Enable. Use [« ]/[¥]to select 'YES' or 110"

'YES' makes totalizer selectable in Level 1.

16

(8] returns operator to Level 4 main loop.



2 SETUP e Totalizer

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

2.4 Preset Value

The preset value is the number from which
the totalizer starts counting. The value must
be entered as a seven digit number. Leading
zeros must be entered. For setup purposes
the number shares the main and secondary
displays. The three most significant digits
are shown on the main display (preset high)
and the four least significant digits are shown
on the secondary display (preset low). The
decimal point location in the preset value is
the same as the decimal location in the
process variable engineering units.

For example, the entries for positive values
of 10,500, 3,450 and 1455.5 are as follows:

Preset High = '00!
Preset Low = '0500

Equivalent Preset Value = 0010500
(10,500)

Preset High = '000"

Preset Low = '3450"

Equivalent Preset Value = 0003450

(3,450)

Preset High ='00! '

Preset Low = '455.5'

Equivalent Preset Value = 001455.5
(1,455.5)

2.5 Predetermined Count

The predetermined count is the value at
which the totalizer resets and starts over
when the wrap function is enabled in '~ AP". If
a totalizer event relay is enabled in Level 3,
the relay transfers to signal that the
predetermined count has been reached.

The predetermined count has the same form
as the preset value and its decimal point
location is the same as the decimal location
in the process variable engineering units.
Setup entries for the predetermined count
are made in the same manner as for the
preset value, and all the same limitations
apply. Refer to Section 2.4.

When the wrap function is enabled, entries
for the predetermined count are restricted as
follows:

a) The predetermined count must not be
equal to the preset value. The totalizer
cannot be turned on if this condition
exists.

b) The predetermined count must be
greater than the preset value if the
totalizer is configured to count up, and
less than the preset value if the totalizer
counts down. For example, if the preset

17



3 OPERATION e Totalizer

value is 100 and the predetermined
count is zero, the totalizer must count
down. If it is configured to count up, it
cannot be turned on.

3.1 Operation of

Controller using Totalization

The operating procedure for a controller with
integration/totalization is very similar to that
of a non-totalizing controller. Application of
power activates the front panel at Level 1.
The first display is 'A.C" 'FAIL' indicating that
instrument power has been off. Pressing any
key increments the display to start the
operating sequence.

The operating displays and the sequence of
their appearance are shown in Fig. 3.1 for
the controller using totalization (totalizer
enabled in Level 4). The (4] /[~ ], and [®@]
symbols show where front panel switches
are used to advance to the next display.

18

When a process input value is being
displayed, the totalized value for that input
can be viewed, if totalizer is on, by pressing

[ and [2]/[¥]as shown in Fig. 3.1.

When a totalizer is off, the '£.0/7 110" status
appears and when [@] is pressed the
totalizer status alternates between 'EJEL
'OFF and the totalized value. The totalizer
can be turned off or on while in Level 1 by
using[(2]/[¥]to change '£.0/7 between ‘10"
and 'YES5'. The totalizer can be reset 'r.£OE'
'YES' in Level 1 to set the current totalized
value to the preset value. /10" leaves current
total unchanged. The preset value is the
number from which the totalizer starts
counting. It is commonly zero, but it can be
set at any required value as described in



3 OPERATION - Totalizer

START l
A

Process

Set-Point

Process

Output

Totalizer
Status ?

Totalizer
Oon?

(%]

tom—| Eon
yest - Ao
e & 5
2450

- | A
[

=0
Lo |2
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] R Level 2
} @

Fig. 3.1 Operation of Controller with Totalization
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..3 OPERATION - Totalizer

Section 2.4.

The threshold value and wrap selection can
be changed whilst the totalizer is running by
going into Level 4 and changing their
configuration.

3.1.1 Examples of

Totalizer Count Factors

There are three configurable factors that
affect what one totalized count equals in
actual flow and how quickly the totalizer
counts. The first factor is the engineering
units configured in Level 5. The other factors
are the rate (engineering units time base)
and the totalizer scale factor configured in
Level 4.

Tables 3.1 and 3.2 together with Sections
3.1.2 to 3.1.5 give several examples of how
these factors affect the totalizer count.

3.1.2 Configured Flow Rate

The configured engineering rate for
totalization must be hours, minutes, or
seconds. With a given actual maximum flow
rate the equivalent flow rate can be
calculated in hours, minutes or seconds, as
required.

For example: Actual maximum flow rate = 6
million gallons per day.

This is equivalent to:
a) 250000 gal/hr
b) 4167 gal/min
c) 69.45 gal/sec

The appropriate engineering units (set _in

Level 5) and the configured rate (setin Level
4) — see Table 3.1, can then be entered.

A display multiplier may be necessary as
only four digits can be entered in the
engineering units in Level 5. This display
multiplier is used in the calculation of the
scale factor — see Section 3.1.4.

3.1.3 Gallons/Count

The operator selects an appropriate number
of gallons to equal 1 count. The gallons/
count figure, in conjunction with the actual

flow rate affects how quickly the totalizer
COURiSie %a&ose&ﬁﬂ[ﬁlﬂﬁm the
totalizer. For exafP¥' 1 count could
represent 1 or 100 gdiRgHay multiplier

3.1.4 Scale Factor

The scale factor (set in Level 4, totalizer
n? emmal gt galtahstomlider sczile

f G5 & {¥e catbamiaytnadiolens00

Engineering Units

Display Multiplier

Configured Rate

a) 0 to 2500 100 Hour
b) 0to 4167 1 Min
c) 0to 69 1 Sec

Table 3.1 Calculation of Display Multiplier

20



3 OPERATION - Totalizer...

For example, if counting in 100's of gallons
with a display multiplier of 100:

3.1.5 Rollover Time
The rollover time is based upon a maximum

Loégm;eb FQ%% T;S Mra® &%?19 Q%c‘c‘ﬂgﬁactg?e

the decimal place is xxx. >< etc.

The rollover time is an indication of how
quickly the totalizer reaches its maximum
count if the flow rate is running at its
maximum. It can be calculated as follows:

9999999 x 1
2500

Rollover Time= = 4000 hours

For example a), the engineering units are
2500gal/hr. If the counting units are 100's of
gallons, the scale factor is 1 and the rollover
time is:

3.2 Totalizer Digital Input

Functions

The digital input may be configured to
provide two totalizer functions, The digital
input is selected in Level 4 — see Section
254 of
IM/C200.

The two totalizer functions are:

Reset/Start . When the switch is closed
the totalizer resets to the preset value
and start counting (this function is edge
triggered).

Start/Stop. When the switch is open the
totalizer stops counting and hold the
count. When the switch is closed the
totalizer starts counting from a held
count.

The wiring guidelines for digital inputs are

illustrated in Section 1, Figs. 1.3 and 1.4 of
IM/C200.
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(_:onfigured _ S_cale Configured Scale Factor 1 Count Equals Minimum
Actual Flow at 100% Engineering Units (Dls_pl_ay Rate (see *3) (see *2) Rollover Time
(see *1) Multiplier) (see *1) (see *4)
6,000,000 gal/day 0 to 4167 gal/min x1 Min 1 1 gallon 40.0 Hours
6,000,000 gal/day 0 to 416.7 gal/min x10 Min 0.1 1 gallon 4.0 Hours
6,000,000 gal/day 0 to 416 gal/min x10 Min 1 10 gallons 400 Hours
6,000,000 gal/day 0 t02500 gal/hr x100 Hours 1 100 gallons 167 Days
6,000,000 gal/day 0 t02500 gal/hr x100 Hours 0.01 1 gallon 40.0 Hours
600 gal/sec 0 to 600 gal/sec x1 Sec 6 6 gallons 27.8 Hours
600 gal/sec 0 to 100 gal/sec X6 Sec 1 6 gallons 27.8 Hours
600 gal/sec 0 to 3600 gal/min x10 Min 1 10 gallons 46.3 Hours
600 gal/sec 0 to 360.0 gal/min x100 Min 0.1 10 gallons 4.63 Hours
600 gal/sec 0 to 6 gal/sec x100 Sec 1 100 gallons 463 Hours
600 gal/sec 0 to 360 gal/min x100 Min 1 100 gallons 463 Hours
600 gal/sec 0 to 600 gal/sec x1 Sec 600 600 gallons 115.7 Days
600 gal/sec 0to 1 gal/sec X600 Sec 1 600 gallons 115.7 Days
60 gal/min 0 to 60 gal/min x1 Min 1 1 gallon 115.7 Days
60 gal/min 0 to 60.00 gal/min x1 Min 1 1 gallon 27.78 Hours

*1 Refer to Section 3.1.2

*2 Refer to Section 3.1.3

*3 Refer to Section 3.1.4

*4 Refer to Section 3.1.5
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PRODUCTS & CUSTOMER SUPPORT

A Comprehensive Product Range

Analytical Instrumentation

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

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

Laboratory Instrumentation
pH and dissolved oxygen meters and associated
sensors.

Water Analyzers

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

Gas Analyzers
Zirconia, paramagnetic, infrared, 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

Smart & Analog Transmitters

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

| to P Converters and Field Indicators

Flow Metering

Magnetic Flowmeters

Electromagnetic, insertion type probes and
watermeters.

Turbine Flowmeters

Wedge Flow Elements

Mass Flow Meters

Transmitters, sensors, controllers and batch/
display units.

Level Control

Submersible, Capacitance & Conductivity.

Pneumatic Instrumentation

Transmitters
Indicating Controllers
Recording Controllers

Customer Support

ABB Kent-Taylor 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 Kent-Taylor Limited
Tel: +44 (0)1480 470781
Fax: +44 (0)1480 470787

United States of America
ABB Kent-Taylor Inc.
Tel: +1 716 2926050
Fax: +1 716 2736207

Italy

ABB Kent-Taylor SpA
Tel: +39 (0) 344 58111
Fax: +39 (0) 344 56278

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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