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Mounting

Mounting
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Safety switch:

For access to the safety switches, the indicator must be withdrawn from the hou-
sing. Squeeze the top and bottom of the front bezel between thumb and forefinger
and pull the controller firmly from the housing..

10VimA/Pt  right 1 Current signal / Pt100 / thermocouple/mV at?} n ¥
left Voltage signal (V) at} nF
Loc open Access to the levels is as adjusted by means of BlueControl
(engineering tool) 2
closed 1 all levels accessible wihout restriction
@ Factory setting ® Default setting: display of all levels

suppressed, password FR%5 =0FF

Safety switch 10V < mA/Pt always in position left or right. Leaving the
safety switch open may lead to faulty functions!

A Caution! The unit contains ESD-sensitive components.

A
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Electrical connections

Electrical connections

2.1 Connecting diagram

\ Option
7 A
6 B — L } R 90...250V
- ghs N'J 24V AC/DC
+—ram
(6 Y | ==
= — o
+—B B
79, == B (4 &
~ 3 g h i
=’ " oge
@z 10 — DE G'>
Modbus RTU . o, 1 — - (5}
oA =S @ el - - - -
RGND | RE?VS;"‘_ Ehz
oy
@ __E RXD-A::_:_:_ 'IH‘14 ﬂ‘e
DATAB] TR T [ e » n G-
BELRN - o) A _ Vi o
DATAA | TXDA g = 5 mv )
RS485 RS422 L TN

*  Safety switch mA <> V in position left

@ The indicator is provided with screw terminals from 0,5 to 2,5mm?.
2.2 Terminal connection

Power supply connection @
See chapter 10 "Technical data"

Connection of input INP1 @

Input for variable x1 (process value)

thermocouple

resistance thermometer (Pt100/ Pt1000/ KTY/ ...)
potentiometer

current (0/4...20mA)

voltage (-2,5...115/-25...1150/-25...90/ -500...500mV)
voltage (0/2...10V/ -5...5V)

-_-0 o6 o

6 Connecting diagram Digital 280-1



Electrical connections

Connection of input dil ©
Digital input, configurable as switch or push-button

Connection of outputs OUTI/2 @
Relay outputs 250V/2A normally open with common contact connection

Connection of output OUT3 @

logic (0..20mA / 0..12V)
voltage (0/2...10V)
current (0/4...20mA)
transmitter power supply

. e = (pQ)

Connection of inputs di2/3 @ (option)

Digital inputs (24VDC external), galvanically isolated, configurable as switch or
push-button

Connection of output Ur @ (option)
Supply voltage connection for external energization

Connection of bus interface € (option)
RS422/485 interface with Modbus RTU protocol

@ © di2/3, U, 2-wire transmitter supply ® OUT3 transmitter supply
‘Option
+24VDC smA [T
Bl jo=
5mA 4 z
+
ov e 10 13V
17,5V 22mA
22mA - C
; - s 1o
+ l z +
K * 1 i EI
1o | -  CH— _
-‘w“ ﬂ'z_@ 1o 17 /
v minat] =
| 10 |
= ':__J _1 [©)
i

X

If Ur and the universal output OUT3 is used there may be no external galvanic
connection between measuring and output circuits!

Digital 280-1 Terminal connection 7/



Electrical connections

® OUT 3 als Logikausgang mit Solid-State-Relais (Reihen- und Parallel-Schaltung)

/__\ serial installation
N

parallel installation

| =22mA SSR

max

l12v  avlp g

interface
converter

max. 1000m RS485-RS232
twisted pair Rt

RGND optional connection

RT = line resistance

* Interface description Modbus RTU in seperate manual: see page .

38 Terminal connection Digital 280-1



Electrical connections

Connecting exampleDigital 280-1:

L1
L2 ¢

fuse [

TB 40-1 @
Digital 280-1 temperature limiter

fuse

—
—

] fuse

Logic

reset-
switch

> <

heating

N1
N2
@ TB40-1 temperature limiter
standard-version (3 relay)
TB40-100-0000D-000
— further versions on demand
CAUTION:
Using a temperature limiter is recommendable in systems where
overtemperature implies a fire hazard or other risks.
Digital 280-1

Terminal connection 9



Operation

Operation

3.1 Front view

®

Digital 280-1

@ measured value display

@ statuses of switching outputs Huk. { ... 3 (or alarm statuses)
© lit with self-tuning activated

@ it with tare or sample & hold function activated

@ lit with entry in the error list

® function-key

@ down-key

® up-key

© enter-key: calls up extended operating level/ errorlist

@ pc connection for BlueControl (engineering-tool)

The measured value is displayed as standard. At parameter setting, configuration,
calibration level and at the extended operating level, the display changes
cyclically between parameter name and parameter value.

3.2 Behaviour after power-on

10

After supply voltage switch-on, the unit starts with the operating level.

The unit is in the condition which was active before power-off.

If KS4x-1 was in manual mode before power-off, the controller starts with cor-
recting value Y2 after switching on again.

Front view Digital 280-1



Operation

3.3 Operating level

3.3.1 Min/max function
The minimum and maximum values are stored.

Digital 280-1 = ":A Digital 280-1
out ot

Digital 280-1
ot

As long as the [v] key 1s pressed, the minimum | As long as the (a] key is pressed, the maximum
value 1s displayed. value is displayed.

Deleting the minimum value

Keeping the [¥] key pressed whilst actuating key [A] deletes the minimum value.
Additionally, determination whether a digital input or key ¢ should delete the mi-
nimum value is possible during configuration (r £ 5.L).

Deleting the minimum and maximum values can be done also via interface.

Deleting the maximum value

Keeping the [A] key pressed whilst actuating key (Y] deletes the maximum value.
Additionally, determination whether a digital input or key ¢ should delete the ma-
ximum value is possible during configuration (r £ 5.H).

Deleting the minimum and maximum values can be done also via interface.

@ When switching off Digital 280-1, minimum and maximum values are deleted.

Digital 280-1 Operating level 11



Operation

3.3.2 Tare function

When switching on the tare function, the instantaneous measured value is set to
zero. In this case, measurement is continued with this offset. By switching off the
tare function, the actual measured value is displayed again.

A measured value et

*
\ 0"‘ .'.’o
effective value R "\/

e

ADA
FUNC
ERR

Tare can be activated during configuration (F unc — F e = 1).
Dependent of configuration, tare can be made effective via one of the digital in-
puts dil, di2, di3, the F] key or interface (L DL} — ERr R).

3.3.3 Sample&hold amplifier

With the sample & hold function activated, the measured value is held on the dis-
play. By switching off the sample & hold function, the actual measured value is
displayed again.

measured value

effective value

/

]

e
F)

ADA ADA = ADA ADA ADA —

FUNC FUN({@ FUNC FUNC FUN@>

ERR ERR ERR ERR ERR —
Sample & hold can be activated during configuration (F unc — Fnc. { = 2).
Dependent of configuration, sample & hold can be made effective via one of the

[ L l)

digital inputs dil, di2, di3,the ] -key or via interface (L Lt/ — UL d

Digital 280-1 Operating level 12



Operation

3.3.4 O, measurement

For measurement, lambda probes (A probes) are used.

The electromotive force (in Volt) supplied by the A probes is dependent of the
instantaneous oxygen content and of the temperature. Therefore, Digital 280-1
can display accurate measurement results only, provided that the probe tempera-
ture 1s known to the indicator.

Enter the temperature in °C in parameter & £ 7P . When using heated A probes, the
probe temperature can be entered directly. When using non-heated A probes, ho-
wever, the displayed values can be accurate only for a narrow temperature band.

@ Unless the probe temperature is known, we recommend using our KS90-1
Oxygen (temperature measurement via a second input).

Configuration:
Adjust O, measurement in function 1:

Func > Fne 3 02 measurement

Display: The displayed value is always a % value.

As it i1s mostly necessary to cover a wide measuring range, we recommend adju-
sting a high number of digits behind the decimal point during configuration, whe-
reby loss of high values is prevented due to floating decimal point display
(0,0001 (1 ppm) to 99999 is possible) .

Specify the number of digits behind the decimal point below othr :
0 0 digits behind the decimal point
1 1 digit behind the decimal point
2 2 digits behind the decimal point
3 3 digits behind the decimal point
4 4 digits behind the decimal point

okhr —>dPf

Adjust the sensor type to one of the high-impedance voltage inputs in InP:

Specification in BlueControl Effective measuring range
41 Special (0...100 mV) -25..115mV
Y aP it | 42 Special ( 0...1000 mV) -25...1150 mV

k4P | 43 | Special (-25...90 mV)
44 | Special (-500...500 mV)

These high-impedance inputs are not provided with break monitoring. If necessa-
ry, measurement input protection is possible via limit value processing.

Digital 280-1 Operating level 13



Operation

3.3.5 Extended operating level

The content of the extended operating level is determined by means of BlueCon-
trol (engineering tool). Parameters which are important or which are used fre-
quently can be copied into the extended operating level.

Actuating key [~ switches to the first value
of the extended operating level (may be
preceded by error list or set-point).

The selected parameters can be changed

by pressing keys [¥] and (a].

Digital 280-1
outt

Digital 280-1
ouT1

Digital 280-1
ouTt

Press (=] to return to the normal display
after the last parameter .

14 Operating level Digital 280-1



3.3.6 Alarm handling

Operation

Max. three alarms can be configured and assigned to the individual outputs. Ge-

nerally, outputs Huk. {... Duk.d

can be used each for alarm signalling. If more

than one signal is linked to one output the signals are OR linked. Each of the 3 li-

mit values L v { .

. L «n.3 has 2 trigger points fx (Max) and L.x (Min), which

can be switched off 1nd1v1dually (parameter = “0F F ). Switching difference
H'%.x of each limit value is adjustable.

Operaing principle absolut alarm

Operating principle relative alarm

\ L =TFF -
Lot = LE=0FFF
Pl bl
5P
bl bk
M >
M
L HYS e
v ' {
’ o, HYS
DR B ®LED g <o LED
H{=0FF Hi=0FF
Pald Pk oP
Pabd bk g
) S5
L — < L —>
Trys.ty, . HYS
(_B_®F) ------ > Lo >
5P
bt 3nH.u ‘nL', ,!'lHl'
S > «— Li—%— H{—>
—— LI — HYS 1, CHHE e
s HYE. §
..... > < --
B XLED BXLED = .- - a—e-
LED > < LED
normally closed (ZanF / Oukx /DRck =0)
normallyopen (LwanF /Oukx/ORck =1)
Digital 280-1 Operating level 15



Operation

The variable to be monitored can be selected seperately for each alarm via

configuration

The following variables can be monitored:

« process value

« control deviation xw (process value - set-point)

« control deviation xw + suppression after start-up or set-point change
As there is automatically a control deviation after starting up and after
set-point changes, however, the alarm is suppressed, until the signal was
within the limits once.

» Set-point

« Correcting variable y (controller output signal)

@ If measured value monitoring + alarm status storage is chosen (L anF /L «n /

Frnc.x =¢'), the alarm relay remains switched on until the alarm is resetted in the

error list (L «n {..3 = 1) or via interface.

3.4 Maintenance manager / Error list

In case of one or several errors, the extended operating
level always starts with the error list. A current entry
into the error list (alarm or error) is displayed by the

Err LED in the display.

For displaying the error list, pressing 1x (=] is necessary.
(with configuration as a controller, press 2x [=]).

Err LED status| Signification Proceed as follows
blinks Alarmdueto |- Determine the error type in the error list via the error number
eXISUNg error |- Remove the error
lit Error removed, |- Acknowledge the alarm in the error list pressing key (] or
Alarm not - The alarm entry was deleted.
acknowledged
off No error, all alarm entries deleted

®

Saved alarms (Err-LED is lit) can be acknowledged and deleted with the digital
input di1/2/3 or the [&)-key.
Configuration, see page 31: LanF /LO0L} /Errr

If an alarm is still valid that means the cause of the alarm is not removed so far
(Err-LED blinks), then other saved alarms can not be acknowledged and deleted.

®

Error status Signification
E' Existing error  |Change to error status | after error removal
{ Stored error Change to error status 0 after acknowledgement in error list
0 No error/message|not visible, except with acknowledgement

16 Maintenance manager / Error list Digital
280-1



Controller

-I Controller

In addition to the simple indicator function, Digital 280-1 can be used also as a
signaller or an on/off controller, as a two point or a continuous controller.

Prerequisite: Digital 280-1 is fitted with option “with outputs™ and is configured
for the controller function.

Configuration:
Function 2 provides selection between indicator and controller:

Funec > Fncd Controller

4.1 Operation
Adjusting the set-point

Digital 280-1
ot

Sl Press key (=] to switch over to the
set-point. The set-point can be changed

by pressing keys [¥) und (4] .

Digital 280-1 = Digital 280-1
PNIA)
ot ourt

«

err¢r list, if errors pending
«J

extended operating level, if configured

«
|

4.2 Control parameters
The range of different processes to be controlled is very wide, from very fast
pressure control to very slow thermal processes such as control of a blast furnace.
As the controller behaviour has to be different with each of these processes, the
control parameters must be adjusted for the relevant process individually. Adjust-
ment can be done either manually or by the controller itself.

Digital 280-1 Operation 17



Controller

4.3 Self-tuning

After starting by the operator, the controller makes a self-tuning attempt. The
controller uses the process characteristics for quick line-out to the set-point wit-
hout overshoot.

Self-tuning start can be locked via BlueControl (engineering tool) (P.L ac ).

£« and kd are taken into account only, if they were # 0 F F previously.

4.3.1 Self-tuning start ([=) +(a]) Digital 280-1

The operator can start self-tuning at any time. For
this, keys (=] and [A] must be pressed simultane-
ously. The AdA LED starts blinking.

The controller outputs 0% or L o, waits until the
process is at rest and starts self-tuning (AdA LED

lit permanently).

The self-tuning attempt is started when the following prerequisite is met:
« The difference between process value <> set-point must be > 10% of the
set-point range (S PH « - 5L D) (with inverse action: process value smaller

than set-point, with direct action: process value higher than set-point).

After successful self-tuning, the AJA-LED is off and the controller continues
operating with the new control parameters.

4.3.2 Self-tuning cancellation

18

By the operator:

Self-tuning can always be cancelled by the operator. For this, press (=] and
key simultaneously. With manual-automatic switch-over configured via [&] key,
self-tuning can also be canceled by actuating [&] key. The controller continues
operating with the old parameters in automatic mode in the first case and in ma-
nual mode in the second case.

By the controller:
If the Err LED starts blinking whilst self-tuning is running, successful self-tuning
1s prevented due to the control conditions. In this case, self-tuning was cancelled
by the controller.
Dependent of control type, the output status is:
« 3-pnt. stepping controller:
actuator is closed (0% output)
e 2-pnt./ 3-pnt./ continuous controller:
If self-tuning was started from the automatic mode, the controller output is
0%. With self-tuning started from manual mode, the controller output is Y2.

Self-tuning Digital 280-1



Error-Status Selfoptimization

Controller

Error status | Description Behaviour
0 No error
3 Faulty control action Re-configure controller (inverse <> direct)
4 No response of process variable | The control loop is perhaps not closed: check
sensor, connections and process
5 Low reversal point Increase (ADA.H) max. output limiting Y.Hi or
decrease ( ADA.C) min. output limiting Y.Lo
6 Danger of exceeded set-point | If necessary, increase (inverse) or reduce (direct)
(parameter determined) set-point
7 Output step change too small | Increase XADA.H) max. output limiting Y.Hi or
(dy > 5%) reduce ( ADA.C) min. output limiting Y.Lo
8 Set-point reserve too small Increase set-point (inverse), reduce set-point
direct) or increase set-point range(r PArA / SEtp
SP.LO and SP.Hi)

4.3.3 Acknowledgement procedures in case of unsuccessful self-tuning

Press keys and (A] simultaneously:
The controller continues controlling using the old parameters
The Err LED continues blinking, until the self-tuning error was

l.

acknowledged in the error list.

Press key [ :

Display of error list at extended operating level. After acknowledgement
of the error message, the controller continues control using the old

parameters.

Digital 280-1
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Controller

4.3.4 Examples for self-tuning attempts
4.3.5 (controller inverse, heating or heating/cooling)

Start: heating power switched on
Heating power Y is switched off ().

When the change of process value X
was constant during one minute (@), 100% — t
the power is switched on (@)). 0%
At the reversal point, the self-tuning at- L
tempt is finished and the new parameter bfks m??? o
are used for controlling to set-point W.
Start: heating power switched off
The controller waits 1,5 minutes (). N
Heating power Y is switched on (@). e
At the reversal point, the self-tuning at- i
tempt is finished and control to the 100% >
set-point is using the new parameters. 0%

start | @ « turning point

L O

blinks It off

Start: at set-point
Heating power Y is switched off (@)).
If the change of process value X was

w

constant during one minute and the con-

trol deviation is > 10% of SF.H « - 1005 >
“PLD (@), the power is switched on 0% T
(@). At the reversal point, the self-tu- start—>| @ | @ [« tuming point

ning attempt is finished, and control to = ® 0

blinks It off

set-point W is using the
new parameters.

4.4 Manual tuning

The optimization aid should be used with units on which the control parameters
shall be set without self-tuning.

For this, the response of process variable x after a step change of correcting varia-
ble y can be used. Frequently, plotting the complete response curve (0 to 100%)
is not possible, because the process must be kept within defined limits. Values T,
and X (step change from 0 to 100 %) or At and Ax (partial step response) can
be used to determine the maximum rate of increase vay.

Digital 280-1 Manual tuning 20



Controller

100% 7 y = correcting variable
Yy, Y, = -control range
0 Tu = delay time (s)
0— .
o Tg = recovery time (s)
X < Tg—> Xmax = Maximum process value
Xmax —
Xmax Ax
AX Viax = = 2 max. rate of
Tg At
At -
_4 increase of process value
— > Tug— t

The control parameters can be determined from the values calculated for delay

time T, , maximum rate of increase vy, control range X;, and characteristic K

according to the formulas given below. Increase Xp, if line-out to the set-point
oscillates.

Parameter adjustment effects

Parameter  |Control Line-out of disturbances Start-up behaviour

Pl ! higher |increased damping |slower line-out slower reduction of duty cycle
lower |reduced damping  |faster line-out faster reduction of duty cycle

£ { higher |reduced damping  |faster response to disturbances |faster reduction of duty cycle

lower |increased damping |slower response to disturbances [slower reduction of duty cycle

£ o { higher |increased damping |[slower line-out slower reduction of duty cycle
lower |reduced damping  |faster line-out faster reduction of duty cycle

Formulas

K = Vmax * Tu controller behavior| Pb1 [phy. units] td1 [s] til [s]
PID 1,7*K 2*Tu 2*Tu

With 2-p0int and PD 0.5*K Tu OFF

3-point controllers, — ”

the cycle time must PI 2,6*K OFF 6*Tu

be adjusted to P K OFF OFF

tl /t2 £0,25*Tu : ; " "
3-point-stepping | 1,7 *K Tu 2*Tu

Digital 280-1 Manual tuning 21



Controller

4.5 Operating structure
After supply voltage switch-on, the controller starts with the operating levels.

Digital 280-1
oumt

—»
~| [PASS
L L .
v IE ) [PAsS

(L]}

PASS

n

\J

@ PRrR -level:
[l (] )1

At PRr R -level, the right decimal point of the upper display line is /it
continuously.

@ CanF -level:

At LonF -level, the right decimal point of the upper display line blinks
When safety switch Loc is open, only the levels enabled by means
P AS S of BlueControl (engineering tool) are visible and accessible by entry
of the password adjusted by means of BlueControl (engineering
tool). Individual parameters accessible without password must be co-

pied to the extended operating level.

Factory setting: Safety switch Loc closed: all levels accessible without
restriction, password FR%5 =0FF

Naa =wurr.,

Safety switch | Password entered with |Function disabled or enabled |Access via the instrument

Loc BluePort® with BluePort® front panel:

closed OFF / password disabled / enabled enabled

open OFF / password disabled disabled

open OFF enabled enabled

open Password enabled enabled after password
entry

Digital 280-1 Operating structure 22



Configuration level

Configuration level

5.1 Configuration survey

| L DI
o
R
2 x
= =%
(22} = o
g Lol B B R = - 3
D1 - ) — -
;3 D 'C-‘g .a.ig- .v..ig- .JJE- Lg .C%Lg =
35| & -E|=3E| 35| 35| B | w22 =
w | =S| |30 | 23O | 53O - W= = EYY
O et |5EYP Frct |oRcE pryr Lor  |bAud
Frcd |50 on |Brc |4 ORckt |Erras |Addr
CFnc |Darr Frcd |Lond Y ERrA (P
LRck Srcd LRl o lboad HOLG [dELYM
r o Frcd L A3 2 [Lond [pESL [Hn ok
= -
unEH 5!‘4:.3 Fn l.: 5 L ln.3 n’ESH dP
(5
S [FR U |doFn |d) 5P
Dokl LdfL
Tk
05
Adjustment:

 The configuratiuons can be adjusted by means of keys .

« Transition to the next configuration is by pressing key [~ .

o After the last configuration of a group, dn £ is displayed and followed by
automatic change to the next group

@ Return to the beginning of a group by pressing the (-] key for 3 sec.

Digital 280-1 Configuration survey 23



Configuration level

5.2 Configuration
Dependent of instrument version and configuration, spare parameters are not dis-

24

played.
Fune
name value range | description default
Frc. function 1 0
0 no function
1 tare - function
2 sample & hold
3 02 - measuring
Frc.d function 2 0
0 indicator
1 controller
LF e controller behavior (algorithm) 1
0 on/off controller e.g. signaller with one output
1 PID-controller (2-point and continuous)
LAck operating principle of the controller 0
0 inverse, e.g. heating
1 direct, e.g. cooling
rond | -19999..99999 | X0 (lower controlrange limit) € -100
r o | -19999...99999 X100 (upper controlrange limit) o 1200

© r nill and r nhH indicate the control range to which self-tuning refers.

P
name |value range |description default
LEMF sensortype !

0 thermocouple type L (-100...900°C), Fe-CuNi DIN

1 thermocouple type J (-100...1200°C), Fe-CuNi

2 thermocouple type K (-100...1350°C), NiCr-Ni

3 thermocouple type N (-100...1300°C), Nicrosil-Nisil

4 thermocouple type S (0...1760°C), PtRh-Pt10%

5 thermocouple type R (0...1760°C), PtRh-Pt13%

6 thermocouple type T (-200...400°C), Cu-CuNi

7 thermocouple type C (0...2315°C), W5%Re-W26%Re

8 thermocouple type D (0...2315°C), W3%Re-W25%Re

9 thermocouple type E (-100...1000°C), NiCr-CuN1

10 thermocouple type B (0/100...1820°C), PtRh-Pt6%

18 thermocouple Sonder (linearization necessary)

20 pt100 (-200.0 ... 100,0 °C)

21 pt100 (-200.0 ... 850,0 °C)

22 pt1000 (-200.0...8500.0 °C)

23 special 0...4500 Ohm (preset to KTY11-6)

24 special 0...450 Ohm (scaling necessary)

30 0...20mA /4...20 mA (scaling necessary — page 36)

40 0..10V/2..10V_ (scaling necessary — page36)

41 special (-2.5...115 mV scaling necessary — page36)

42 special (-25...1150 mV scaling necessary — page 36)
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Configuration level

name |value range | description default
43 special (-25...90 mV scaling necessary — page 36)
44 special (-500...500 mV scaling necessary — page 36)
45 special (-5...5 V scaling necessary — page 36)
50 potentiometer (...160 Ohm
51 potentiometer 0...450 Ohm
52 potentiometer (...1600 Ohm
2L linearization only adjustable with 5.k 4 7 : 18, 23, 24, 30, 40 ... 45 0
0 none
1 Special linearization
diting the linearization table with BlueControl (engineering tool) is
possible. The characteristic for KTY 11-6 temperature sensors 1s factory-set.
Larr measurement value correction / scaling 0
0 no correction
1 offset-correction (inf AL - level)
2 2-point-correction (in £ AL - level)
3 scaling (in P R r A - level)
fAIl forcing INP (only visible with BlueControl!) 0
0 no forcing
1 forcing via interface
LN
name | value range |description default
Frc function of limit 1 (2, 3) 1
Frack 0 switched off
Fred 1 measured value monitoring
nic.a SO -
2 measured value monitoring + storing of alarm status.
A stored limit value can be set back via error list or digital input or
-key (%n'. o) /Evrrar )
3 signal change
4 signal change + storing of alarm status.
A stored limit value can be set back via error list or digital input or
key (=L O JErr.).
St source for limit value 1 (2, 3) 0
Sl 0 process value = absolut alarm
Sy d ! control deviation Xw (processvalue - set-point) = relative alarm
2 control deviation Xw (=relative alarm) with suppression at start
and with set-point change
3 measured value INP
6 set-point
7 y (controller output)
Hour | OFF..999999 |operating hours (only visible with BlueControl!) OFF
Swit | OFF..999999 |operation cycle number (only visible with BlueControl!) OFF
Quk. i und Ouok.d
name value range |description default
LAk circuit direction of output OUT1 0
0 direct / open circuit principle
1 inverse / closed circuit priciple
Digital 280-1 Configuration 25
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name value range |description default
Hl controller output Y1 0
0 not active
: 1 active
Lot message limit value 1/2/3
Lo 0 not active
_!! | = 2] 1 active Duk 23
PR message INP error 0
0 not active
1 active
fOut forcing OUT1 (2) (only visible with BlueControl!) 0
0 no forcing
1 forcing via interface
Quk.d
name value range | description default
aE4r signaltype OUT3 0
0 relay / logic
1 0 ... 20 mA continuous
2 4 ... 20 mA continuous
3 0...10V continuous
4 2...10V continuous
5 transmitter supply
Ok circuit direction of output OUT3 (only visible with 0.TYP=0) 1
0 direct / open circuit principle
1 inverse / closed circuit priciple
Hl controller output Y1 (only visible with 0.TYP=0) 0
0 not active
: 1 active
Loond message limit value 1 (only visible with O.TYP=0) 1
0 not active
: 1 active
Lo message limit value 2/3 (only visible with 0.TYP=0) 0
Loond 0 not active
1 active
FR T message INP-error (only visible with O.TYP=0) 1
0 not active
fLD 1 active
2. -19999... i 9 .o, isi 0
e 56655 %?gn .(%f‘?ll;lilf.gsgutput for 0% EOI4mA e.g. 0/2V, only visible
TR 1999999999--- ff%aill:i]eg v:')lft l&:lg.lTo§ Pogti)ug )for 100% (20mA bzw. 10V, only 100
barc signalsource for analog output OUT3 (only visible with 1
0.TYP=1..5)
0 not active
1 controller output yl (continuous)
3 process value
4 effective set-point Weff
5 control deviation xw (process value - set-point )
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Configuration level

name value range | description default
fOut forcing OUT3 (only visible with BlueControl!) 0

0 no forcing
1 forcing via interface

.‘-
-
|
=
-

name value range | description default

Lo local / remote swith-over (remote: adjustment of all values via 0
front is blocked)

no function (switch-over via interface is possible)
always active

dil switches

di2 switches(only visible with OPTION)

di3 switches(only visible with OPTION)

-key switches

£ reset of all stored messages of the errorlist 0
no function (switch-over via interface is possible)
dil switches

di2 switches (only visible with OPTION)

di3 switches (only visible with OPTION)

-key switches

ER-R 0
no function (switch-over via interface is possible)
dil switches

di2 switches (only visible with OPTION)

di3 switches (only visible with OPTION)

-key switches

Aol o 0
no function (switch-over via interface is possible)
dil switches

di2 switches (only visible with OPTION)

di3 switches (only visible with OPTION)

-key switches

rESL 0
no function (switch-over via interface is possible)
dil switches

di2 switches (only visible with OPTION)

di3 switches (only visible with OPTION)

-key switches

DN W|IN—= O

Dnih|lwWiNo

Dnibh|lWwWiNo

Dnh|wWiN|o

DWW o

no function (switch-over via interface is possible)
dil switches

di2 switches (only visible with OPTION)

di3 switches (only visible with OPTION)

-key switches

DN |lWwWiNo
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283

name

value range

description

default

g o n

function of digital inputs (valid for all inputs)

0

direct

nverse

dil/2/3 or froni-key)

kerunction (adjustable for 2-point-operation with interface and

forcing dil/di2/di3 (only visible with BlueControl!)

no forcing

forcing via interface

value range

description

default

baudrate of interface (only visible with OPTION)

2

2400 baud

4800 baud

N = O

9600 baud

19200 baud

1...247

adresse of Schnittstelle (only visible with OPTION)

parity of data on interface (only visible with OPTION)

no parity (2 stopbits)

D= O

even parity

odd parity

no parity with 1 stopbit

o
iy
e

=

0...200

response delay [ms] (only visible with OPTION)

(==
=
D I

unit

no unit

°C

V]

°F

dezimalpoint (max. dezimalpoint )

no decimalplace

1 decimalplace

2 decimalplaces

3 decimalplaces

AW == O

4 decimalplaces

measuring value display

full display resolution

display resolution= 2 digits

display resolution= 5 digits

display resolution= 10 digits

display resolution= 20 digits

display resolution= 50 digits

SIS [ N R Y =

display resolution= 100 digits

LAl

=

modem delay [ms]

FrEq

switch-over 50/60 Hz (only visible with BlueControl!)

(=]

netfrequency 50 Hz

—_—

netfrequency 60 Hz

Configuration
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name

value range

description

default

IAdA

blocked selfoptimization (only visible with BlueControl!)

0

free

blocked

IExo

extended operation level blocked (only visible with BlueControl!)

free

blocked

ILat

SU.DDI‘ESSiOIl C€ITOr Mmemory

free

blocked

Pass

OFF..

password -19999 ...99999

OFF

[Par

parameterlevel blocked (only visible with BlueControl!)

free

blocked

ICnf

configurationlevel blocked (only visible with BlueControl!)

free

blocked

ICal

calibrationlevel blocked (only visible with BlueControl!)

free

blocked

Resetting the controller configuration to factory setting (Default)
— chapter 11.1 (page 47)

@ BlueControl - the engineering tool for the BluePort controller series

Three engineering tools with different functionality facilitating Dig 280-1 confi-
guration and parameter setting are available (see chapter 8 : Accessory equipment
with ordering information).
In addition to configuration and parameter setting, the engineering tools are used
for data acquisition and offer long-term storage and print functions. The enginee-
ring tools are connected to Dig 280-1 via the front-panel interface "BluePort®" by
means of PC (Windows 95/ 98 /NT) and a PC adaptor.
Description BlueControl: see chapter 8: BlueControl (page 40)

Digital 280-1

Configuration
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5.3 Configuration examples

30

5.3.1 On-Off controller / Signaller (inverse)

bl d SRl L P SPH Al
PO | y AVARENE S
100%
Tk si |l
AETE PR
0% =———=—==—~~ I
ConF /Lnkr: SPFn =10 set-point controller
LFrnc =1 signaller with one output
LAck =1 inverse action
(e.g. heating applications)
ConF / Duwk i DRck 0 action uik. { direct
N = | control output Y1 active
PRrR/ Dnkr: 5H 0...9999 switching difference (symmetrical
to the trigger point)
FReR/SEEP: SPLI = -1999..9999 set-point limit low for Weff
SPH 0 = -1999...9999 set-point limit high for Weff

For direct signaller action, the controller action must be changed
ConF /Inkr / LRck = 1)

Configuration examples Digital 280-1
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5.3.2 2-point controller (inverse)

bl d "PLO L P "PH Ol
P ) | - A 4 AVA —>
100% b
Ok (O L |
0%-—-——-—t-———- >
LonF / Dnkr: SPFA=l set-point controller
LFnc = | 2-point controller (PID)
LAck =10 inverse action
(e.g. heating applications)
ConfF / Ouk & ORck =10 action Huk. { direct
M = control output Y1 active
PRrR/ Dnkr: PRt = 0,1..9999  proportional band 1 (heating)
in units of phys. quantity (e.g. °C)
Lol = 1..9999 integral time 1 (heating) in sec.
cd {0 = 1..9999 derivative time 1 (heating) in sec.
£ = 0,4..9999  min. cycle time 1 (heating)
FReR D/ BEEFP: SPLT = -1999..9999 set-point limit low for Weff
SPH 0 = -1999...9999 set-point limit high for Weff

For direct action, the controller action must be changed
ConF /Dnkr / LRk = 1),

[weff] =

| —_— 100.00

Set-point—>»
50.000
<«—— Process-value
0.000
00:42:30 004300 00:43:30 00 44:00

| Lttt prnrapn e =
| o

4]
Output —»
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5.3.3 Continuous controller (inverse)

..
[ M|
-

X

png
-
-
-
-.
-
-
—

==
o
==

=

=
o

~
3
aat
DR

-
=

-
"

-
(|

L T e e

= {/Z
-1999...9999

-1999...9999

= 0,1...9999

= 1...9999

1...9999
0,4...9999
-1999...9999

= -1999...9999

set-point controller

continuous controller (PID)
inverse action

(e.g. heating applications)

Quk.3 type (0/4 ... 20mA)
scaling analog output 0/4mA
scaling analog output 20mA
proportional band 1 (heating)

in units of phys. quantity (e.g. °C)
integral time 1 (heating) in sec.
derivative time 1 (heating) in sec.
min. cycle time 1 (heating)
set-point limit low for Weff
set-point limit high for Weff

For direct action of the continuous controller, the controller action must be

changed (LanF / Lnkr / LRcE =1).
[wief] =
process—value—r/\ T T T, TN T T S oo
o H ]
Set-point—>» 50.000
0.o00
00:00:00 00:02:00 00:04:00
| [ l 1 ] | 1 1 ] -
Output —>ﬂ =
To prevent control outputs duk. { and Ouk.2 of the continuous controller from
switching snnultaneously, the control function of outputs fuk. { and uk.d must
be switched off (LonF / Duwk.{and Dukd / 4 {and 42 =0).

32
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5.3.4 Digital 280-1 with measured value output

Configuration level

P
]
O phys. unit > mA /V >
Dokl
0/4ImA 20:nA >
0/2V 10V
Logic _
|
I
: Ci
|
LF
Conf / Qoukd: OEYF ] Huik.3 0...20mA continuous
=/ duik.3 4..20mA continuous
= 3 Quk.d 0...10V continuous
=Y Huk.3 2...10V continuous
Dokl = -1999...9999 scaling Huk.3
for 0/4mA or 0/2V
Quk. i = -1999...9999 scaling Huk.3
for 20mA or 10V
0orc=3 signal source for Ouk.3 is

Digital 280-1

Configuration examples
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Parameter setting level

B3 Parameter setting level

6.1 Parameter survey
Depending on unit version and configuration spare parameters are not shown.

PR~ R Parameter-Level

%
= |72)
2 = E
= | E| 3
|
c =18 'S =
3 (=4 [=4
e . - by
L L
bt [Oul M
ot b aH [HYE
gt [OuH |[dEL
{ EF L
SH hF He
qe Ebc  |HY5Z
Lo dE L.
HH LAH3
[ HY5.3
SPLO HY5.3
SPH df L

Adjustment:

« The parameters can be adjusted by means of keys
« Transition to the next parameter is by pressing key
« After the last parameter of a group, danik is displayed, followed by
automatic change to the next group.
@ Return to the beginning of a group is by pressing the [~ key for 3 sec.

If for 30 sec. no keypress is excecuted the controler returns to the process va-
lue and setpoint display ( Time Out =30 sec. )
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6.2 Parameter

Parameter setting level

Ko
name value range description default
EEn” | 1..99999 @ |probetemperature for O, measuring 650
Fhi | 1.99999 @ |proportional band in phys. unit (z.B. °C) 100
koot 1...99999  |reset time 1 [s] (til=02 off = switched off) 180
bl 1...99999 derivative timel (heating) [s] (td1=02 off = switched off) 180
£ 0,4..99999  min. cycle duration] (heating) [si. 10
The smallest pulse duration is 1/4 x t1
M 0...9999 neutral zone, e.g. switching difference signalunit [phys. unit] 2
4 -120...120 | 2nd control value | %] becomes effective with recognized process 0
value error -F RJ L
Yl -120...120  |Jower controller value limit [%)] 0
HH -120...120  |upper controller value limit [%] 100
40 -120...120 | working point for controller value [%] 0
h L -99999...99999 | lower set-point limit [phys. unit] 0
SFH | -99999...99999 upper set-point limit [phys. unit] 100

@ Validfor LanF/akhr/dP =0. At dP = {/£/3M so 0,1/0,01/0,001,0,0001.

name value range description default
b oni -19999...99999 |input value of lower scaling point 0
A -19999...99999 | display value of lower scaling point 0
) nH -19999...99999 | input value of upper scaling point 20
L -19999...99999 | display value of upper scaling point 20
k. 0,1..999,9  |filtertime constant [s] 0,5
h.f 0..99999 |filterbandwidth 5
£k 0...100 external temperaturecompensation arr
Loon
name value range description default
L.t -19999...99999 |lower limit value 1 (L. { <-19999 2 off) -10
o -19999...99999  |upper limit value 1 (H. { <-19999 2 off) 10
H4Y5 0 0...99999 hysteresis of limit value 1 1
dEbL. | 0...99999 alarm 1 delay 0
L -19999...99999 |lower limit value 2 (L.2 <-19999 2 off) arF
He' | -19999..99999 |upper limit value2 (H.Z <-19999 2 off) OFF
Yo 0...99999 hysteresis of limit value 2 1
diL.d 0..99999  [alarm 2 delay 0
La | -19999..99999 |lower limit value3 (L.3<-19999 2 off) BFF
Ha | -19999..99999 |upper limit value 3 (H.3 <-19999 2 off) OFF
H4Y5.3 0...99999 hysteresis of limit value 3 1
di L3 0...99999 alarm 3 delay 0
Resetting the controller configuration to factory setting (Default)
— chapter 11.1 (page 47)
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36

6.3 Input scaling

When using current or voltage signals as input variables for } nF. { or | nF.,

scaling of input and display values at parameter setting level is required. Spe01ﬁ-
cation of the input value for lower and higher scaling point is in the relevant elec-
trical unit (mA / V).

phys A
uni

OuH X -

mA /V : phys. unit
Oul Xp-- i
:nIL.X b HXx mA/V
6.3.1 Input nr
@ Parameters Pl 0wl ) ) nH Land DuH { are only visible if
|.nnn a n’j / ror 23 18 ChOSGl’l
)

A

The parameters) ni and! nH determine the input range
Example mA:

} nL =4 and InH 0 20 means, the measurement is from 4 to 20 mA.
For using the predetermined scaling with thermocouple and resistance

thermometer (Pt100), the settings for } niL.{ and Oul.{ andfor ! nH { and

0 uH. | must have the same value.

Input scaling Digital 280-1



Calibration level

Calibration level

. Nl . .. h - ~
Measured value correction (L 1L ) is only visible if LanF /1 aP t /Larr =1
or £ is chosen.
The measured value can be matched in the calibration menu (L AL ). Two me-

thods are available:

7.1 Offset correction

(l':l:ln::/’nau.l'/iaru‘ =|'): displayA

standard-setting
--------- Offset-correction

possible on-line at the process

X'
Display i — Standardeinstell
2-point correction sttt Y
p — — - 2-Punkt-Korrektur
(LanF /3 nP U/ lorr =2 )
« 1s possible off-line with process -
value simulator DU alt Lo aad
.+ online in2 Schritten zunéichst gl S
den einen Wert korrigieren und S
spater, z.B. nach dem Aufheizen ya
des Ofens, den zweiten Wert
korrigieren. 7
Oublneulo o e
7
ODublat b7
bl bk X
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Offset correction (Lanf /) nP. i /Larr =1):

Digital 280-1
1

— [ = PRrR
3 sec. \L

LanfF

LN
I e R Y e e S T R (S

N
—
N

y
-

: The input value of the scaling point is displayed.
The operator must wait, until the process is at rest.
Subsequently, the operator acknowledges the input value by pressing
key [=.
: The display value of the scaling point is displayed.
Before calibration, Sul. ! isequal to } nl.{.
The operator can correct the display value by pressing keys :

Subsequently, he confirms the display value by pressing key [=].

o
—-—
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2-point correction (LanF /[ aP U /Larr =1):
- [ = PAR
3 sec. J/
A ConfF
vl
AL s = tnP s [E 2 al > [E—
HNIA

]
(AR X

(<]
l
n

\

Ll > 2]
d M
Dok %

N\

— End %—|

: The input value of the lower scaling point is displayed.

The operator must adjust the lower input value by means of a

process value simulator and confirm the input value by pressing key [=].
LQul.{: The display value of the lower scaling point is displayed.

Before calibration, Dul.! equals } ni. 1.

The operator can correct the lower display value by pressing the

keys. Subsequently, he confirms the display value by pressing key [=].
: The input value of the upper scaling point is displayed. .

The operator must adjust the upper input value by means of the

process value simulator and confirm the input value by pressing key [-=].
H. {: The display value of the upper scaling point is displayed.

Before calibration DuM. { equals | nH. {.

-

=

X
C

The operator can correct the upper display value by pressing keys
Subsequently, he confirms the display value by pressing key [=].
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BlueControl

] BlueControl

BlueControl is the projection environment for the BluePort® controller series of
PMA. The following 3 versions with graded functionality are available:

Functionality Mini | Basic | Expert
parameter and configuration setting yes yes yes
controller and control loop simulation yes yes yes
download: writes an engineering to the controller yes yes yes
online mode/ visualisation SIMonly| ves yes
creation of user defined linearizations yes yes yes
configuration of extended operating level yes yes yes
upload: reads an engineering from the controller SIMonly | ves yes
diagnosis function no no ves
file, save engineering data no yes yves
printer function no yes yes
online documentation, help system no yes yes
measurement correction (calibration procedure) no yes yes
program editor no no yes
data acquisition and trend function SIMonly | ves yes
network and multiuser licence no no yes
personal assistant function yes yes yes
extended simulation no no yes
extended diagnose and service no no yes

The mini version is - free of charge - at your disposal as download at PMA home-
page www.pma-online.de or on the PMA-CD (please ask for).

At the end of
the installati-
on the licence
number has to
be stated or
DEMO mode
must be cho-
sen. At
DEMO mode
the licence
number can
be stated sub-
sequently un-
der Help —
Licence —
Change.

.|| BlueConitrol - [Parameter - prog]

B Ele Edt View Device Exhas Window Help
Bl o@EER = ElEN>2 2]
| %g %5 g [Perameter =l
= [H] KS 4041
-8y Device version
(=) Corfiguration
Licence number. - oK
Product code: o1
Serial number: _ Cancel |
Lisence type:
Expiy date Change..
ra
E Contraller
Satpoint s
i Progiammer Licersing E
: Input 1 BlueControl KS40-1 Basic is now -
H oK.
i Input 2 being licensed for You, Please _
..... sy Linits enter Your lisence number Cancel
Licence rumber
1234 56769000
Choosing “Demo”, only a limited Bere
functionaliy is avaiable =
Yeu can changs the licence
number at any time urder "Help /
Licence".
Peady i |
#hStart| LiPasteingana - Mierosoft ... | &7 Carel VENTURA 8 - [B4_K.| [ BlueContral - [Parame. [ =R
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m Versions

Versions

Digital 280-1 D|2/8)0

1] | H [oo] | | Joo]

Connection via screw-terminal

90..250V AC

24VAC /18..30VDC

90..250V AC, 2 relay+ mA/V/logic
24VAC / 18..30VDC, 2 relay+ mA/V/logic
No option

Modbus RTU + transmitter supply
Digital inputs di2, di3 (optocoupler)

1

W N = O

Digital 280-1

Standard configuration 0
Configuration to specification 9
no operation manual 0
operation manual german D
operation manual english E
operation manual french F
Standard (CE - certified
UL-certified
Accessories delivered with the unit
Operating manual (if selected by the ordering code)
2 fixing clamps
Accessory equipment with ordering information
Description Order no.
Heating current transformer S0A AC 9404-407-50001
PC-adaptor for the front-panel interface 9407-998-00001
Standard rail adaptor 9407-998-00061
Operating manual German 9499-040-62718
Operating manual English 9499-040-62711
Operating manual French 9499-040-62732
Interface description Modbus RTU German 9499-040-63518
Interface description Modbus RTU English 9499-040-63511
BlueControl (engineering tool) Mini Download www.pma-online.de
BlueControl (engineering tool) Basic 9407-999-11001
BlueControl (engineering tool) Expert 9407-999-11011
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Technical data

Technical data

INPUTS

PROCESS VALUE INPUT INP1

Resolution: > 15 bits

Decimal point: 0 to 4 digits behind the decimal
point

Limiting frequency: 2 Hz (analog)

Dig. input filter:  adjustable 0,1...100 s

Scanning cycle: 100 ms

Measured value 2-point or offfset correction

correction:

Thermocouple — Table 1

> 1 MQ
1T uv/Q

Input resistance:
Source resistance effect:

Temperature compensation
Internal temperature compensation

+0,5K

External temperature compensation

Maximum additional error

between 0 and 100 °C or 32 und 212 °F
adjustable

Break monitoring

Sensor current: <TuA

Resistance thermometer - Table 2

Connection technique:
Lead resistance:
Input circuit monitoring:

3-wire
max. 30 Ohm
break and short circuit

Resistance measuring range

The BlueControl software can be used for adaptation of the
characteristic stored for temperature sensor KTY 11-6.

Physical measuring range: 0...450 Ohm
0...4500 Ohm
Number of linearization segments 15

Current and voltage measuring ranges
— Table 3

Span start, span end: anywhere within the measuring

range

Scaling: selectable -19999...99999

Linearization: 15 segments, adaptable via
BlueControl

Decimal point: adjustable

with 4..20mA and 2..10V:
12,5% below span start (2mA,
V)

CONTROL INPUT DI1

Configurable as switch or push-button!

Input circuit monitoring:

42

Connection of a potential-free contact suitable
for switching “dry” circuits.

25V
50 pA

CONTROL INPUTS DI2, DI3 (OPTION)

Configurable as switch or push-button!
Optocoupler input for active triggering

Switched voltage:
Current:

Nominal voltage 24V DC external
Current sink (IEC 1131 type 1)

Logic “0” 3.5V

Logic “1" 15..30V
Current requirement approx.. 5 mA

Transmitter supply Ut (Option)
22mA/>18V

If the universal output OUT3 is used there may
be no external galvanic connection between
measuring and output circuits!

FILTER

A first order mathematic filter which is adjustable for time
constant and bandwidth is built in.

The bandwidth is the adjustable tolerance around the process
value within which the filter is active. Measured value changes
exceeding the adjusted bandwidth are output directly.

Power;

OUTPUTS

Survey of outputs

Output Used as

OUT1 (relay)

0UT2 (relay) Limit contacts, alarms, control output
OUT3 (logic)

OUTS3 (continuous)| Control output, process value, set-point,
control deviation,
13V/22mA transmitter power supply

* All logic signals can be combined in an OR function!

RELAY OUTPUTS OUT1, OUT2

Contact type: 2 NO contacts with common
connection
500 VA, 250V, 2A at 48...62 Hz,

resistive load

Max. contact rating:

Min. contact rating: 6V, 1 mADC
Operating life (electr.): 800.000 duty cycles with max.
rating

Note:

If the relays OUT1...0UT3 operate external contactors, these
must be fitted with RC snubber circuits to manufacturer
specifications to prevent excessive switch-off voltage peaks..

Digital 280-1



OUT3 AS UNIVERSAL OUTPUT

Galvanically isolated from the inputs.
Freely scalable

Resolution: 11 Bit
Timeconstant of DA-transducer T90 50 ms
Limitfrequency of the whole continuous

controller >2 Hz

Current output
0/4...20 mA configurable.

Signal range: 0..ca.21,5mA

Max. load: <5H00Q

Load effect: 0,02% /100Q
Resolution: <22 1A (0,1%)
Accuracy <40uA (0,2%)

Voltage output (short-circuit proof)
0/2...10V configurable

Signal range: 0.callv
Min. load: >2kQ

Load effect: kein Einfluld
Resolution: <11 mV(0,1%)
Accuracy <20 mV(0,2%)
OUT3 used as transmitter supply
Output power: 22mA/>13V
OUT3 used as logic output

Load <500 Q 0/<20mA
Load > 500 Q 0/>13V
FUNCTIONS

Control behaviour
* Signaller with adjustable siwtching
difference (ON/OFF controller)

* PID controller (2-point and continuous)
Control parameters self-adjusting or manually adjustable via

front panel keys or BlueControl software.

Limit value functions

Monitoring is provided for: exceeded max., min. or max. and

min. limit value with adjustable hysteresis.

The following signals can be monitored:

Measured value
Process value
Control deviation

start-up or set-point changes
* Set-point
* Correcting variable Y

Functions
* Measured value monitoring

* Measured value monitoring with storage.
Reset via front panel keys or digital input

Digital 280-1

Control deviation with suppression after

Technical data

* Measured value change
* Measured value change and storage

Several limit values and alarms can be combined by a logic OR
function and output e.g. as a common alarm.

ALARM + MAINTENANCE MANAGER

Displayof error messages, warnings and stored limit signallings
in the error list.

Messages are stored and can be reset manually.

Possible elements of the error list:
* Sensor break, short circuit, polarity error
* Self-tuning error
* Stored limit values
E.g. recalibration warning

(when exceeding an adjustable number of
operating hours, a message is displayed)

E.g. maintenance interval of switching element
(when exceeding an adjustable number of
switching cycles, a message is displayed)

* Internal errors (RAM, EEPROM, ...

DISPLAY

Display
5-digit 19 mm LED

POWER SUPPLY
Dependent of order:
AC SUPPLY

Voltage: 90...260 VAC
Frequency: 48...62 Hz
Power consumption approx. 7,0 VA

UNIVERSAL SUPPLY 24 V UC

AC voltage: 20,4..26,4V AC
Frequency: 48...62 Hz
DC voltage: 18..31V DC

Power consumption: approx.. 7,0 VA

BEHAVIOUR WITH POWER FAILURE
Configuration, parameters
and adjusted set-points, con-
trol mode:

Non-volatile storage in
EEPROM

BLUEPORT FRONT INTERFACE

Connection of PC via PC adapter (see
"Accessory equipment"). The BlueControl
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software is used to configure, set parameters
and operate the KS4x-1.

BUS INTERFACE (OPTION)
Galvanically isolated

Physical: RS 422/485
Protocol: Modbus RTU

Transmission speed: 2400, 4800, 9600, 19.200 bits/sec
Address range: 1...247

Number of controllers per bus: 32

Repeaters must be used to connect a higher number of
controllers.

ENVIRONMENTAL CONDITIONS

Protection modes

Front panel: IP 65 (NEMA 4X)
Housing: IP 20
Terminals: [P 00

Permissible temperatures

For specified accuracy:  0...60°C
Warm-up time: > 15 minutes
For operation: -20...65°C
For storage: -40...70°C
Humidity

75% yearly average, no condensation
Shock and vibration
Vibration test Fc (DIN 68-2-6)

Frequency: 10...150 Hz
Unit in operation: 1g or 0,075 mm
Unit not in operation: ~ 2gor 0,15 mm

Shock test Ea (DIN IEC 68-2-27)
Shock: 15¢
Duration: 11ms

Electromagnetic compatibility
Complies with EN 61 326-1
(for continuous, non-attended operation)

ALLGEMEINES

Housing

Material:
Flammability class:

Makrolon 9415 flame-retardant
UL 94 VO, self-extinguishing

Plug-in module, inserted from the front

Safety test
Complies with EN 61010-1 (VDE 0411-1):

Overvoltage category |l
Contamination class 2

Digital 280-1

Technical data

Working voltage range 300 V
Protection class Il

cUL certification
(Type 4x, indoor use)
File: E 208286

For compliance with cUL certificate,the
following information must be taken into
account:

* Use only 60/ 75 or 75°C copper (Cu) wire.
* Tighten the terminal- screws with a torque
of 0,5-0,6 Nm

Electrical connections
Screw terminals for 0,5 to 2,56 mm?

Mounting
Panel mounting with two fixing clamps at

top/bottom or right/left,
High-density mounting possible

uncritical
0.27kg

Mounting position:
Weight:

Accessories delivered with the unit
Operating manual

Fixing clamps
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Tabelle 1 thermocouple measuring range

Technical data

thermocouple type measuring range accuracy resolution (&)
L Fe-CuNi (DIN) -100...900°C -148...1652°F <2K 0,06 K
J Fe-CuNi -100...1200°C -148...2192°F <2K 0,05 K
K NiCr-Ni -100...1350°C -148...2462°F <2K 01K
N Nicrosil/Nisil -100...1300°C -148...2372°F <2K 01K
S PtRh-Pt 10% 0...1760°C 32...3200°F <2K 01K
R PtRh-Pt 13% 0..1760°C 32...3200°F <2K 0,1K
T Cu-CuNi -200...400°C -328...752°F <2K 0,025K
C W5%Re-W26%Re 0..2315°C 32...4199°F <2K 0,2K
D W3%Re-W25%Re 0..2315°C 32..4199°F <2K 0,2K
E NiCr-CuNi -100...1000°C -148...1832°F <2K 0,05 K
Bw PtRh-Pt6% 0(100)...1820°C 32(212)...3308°F <3K 0,15K
special -25..75mV <0,1% 0,005 %
) Values for type B are valid from 100°C.
Table 2 Resistance transducer measuring ranges
Type Meas.curr. Measuring range Accuracy Resolution (&)
Pt100 -200...850°C -328...1562°F <1K 0.05 K
Pt1000 -200...850°C -378...1562°F <2K '
Special 0...4500 Q**
Special | 0,2 mA 0...450 QQ**
Pot. 0..160 Q** <01 % 0,005 %
Pot. 0..450 Q**
Pot. 0..1600 Q**
* Characteristic KTY 11-6 (-50...150°C) is factory-set.
** inclusive of lead resistance
Table 3 Current and voltage measuring ranges
Measuring range Input resistance Accuracy Resolution (&)
0..20 mA 49 Q (vol?g%rs?mrement <01 % 0,75 LA
0...10 Volt =110 kQ <0,1% 0,4mV
-2,5...115 mV* > 1TMQ <0,1% 4V
-25...1150 mV* > 1TMQ <0,1% 40 pv
-25...90 mV* > 1TMQ <0,1% 4V
-500...500 mV* > TMQ <0,1% 40 pv
-5...5Volt ~ 110 kQ <0,1% 0,4mV
* high-impedance voltage ranges without break monitoring
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Safety hints

Safety hints
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This unit was built and tested in compliance with VDE 0411-1 / EN 61010-1 and
was delivered in safe condition.

The unit complies with European guideline 89/336/EWG (EMC) and is provided
with CE marking.

The unit was tested before delivery and has passed the tests required by the test
schedule. To maintain this condition and to ensure safe operation, the user must
follow the hints and warnings given in this operating manual.

The unit is intended exclusively for use as a measurement and control instrument
in technical installations.

Warning

If the unit is damaged to an extent that safe operation seems impossible, the unit
must not be taken into operation.

ELECTRICAL CONNECTIONS

The electrical wiring must conform to local standards (e.g. VDE 0100). The input
measurement and control leads must be kept separate from signal and power
supply leads.

In the installation of the controller a switch or a circuit-breaker must be used and
signified. The switch or circuit-breaker must be installed near by the controller
and the user must have easy access to the controller.

COMMISSIONING
Before instrument switch-on, check that the following information is taken into
account:

« Ensure that the supply voltage corresponds to the specifications on the type
label.

« All covers required for contact protection must be fitted.

« If the controller is connected with other units in the same signal loop, check
that the equipment in the output circuit is not affected before switch-on. If
necessary, suitable protective measures must be taken.

e The unit may be operated only in installed condition.

« Before and during operation, the temperature restrictions specified for
controller operation must be met.

SHUT-DOWN

For taking the unit out of operation, disconnect it from all voltage sources and
protect it against accidental operation.

If the controller is connected with other equipment in the same signal loop, check
that other equipment in the output circuit is not affected before switch-off. If ne-
cessary, suitable protective measures must be taken.
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MAINTENANCE, REPAIR AND MODIFICATION
The units do not need particular maintenance.
A Warning
When opening the units, or when removing covers or components, live parts and
terminals may be exposed.

Before starting this work, the unit must be disconnected completely.

After completing this work, re-shut the unit and re-fit all covers and components.
Check if specifications on the type label must be changed and correct them, if ne-
cessary.

‘\ Caution

o When opening the units, components which are sensitive to electrostatic dischar-
ge (ESD) can be exposed. The following work may be done only at workstations
with suitable ESD protection.
Modification, maintenance and repair work may be done only by trained and aut-
horized personnel. For this purpose, the PMA service should be contacted.
The cleaning of the front of the controller should be done with a dry or a wetted
(spirit, water) kerchief.

11.1 Resetting to factory setting

In case of faulty configuration, KS4x-1 can be reset to the default condition.
For this, keep the following two keys pressed during power-on :

Digital 280-1
out

Controller reset to default is signalled by dis-
playing FRLEar shortly in the display.
Subsequently, the controller returns to normal

operation.
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Notes

Digital 280-1

48



49

Notes

Digital 280-1



Digital 280-1

50



Index

0-9
2-point correction. . . . . . . ... .. 43
A
Alarm handling. . . . ... ... ... 16
B
BlueControl . . . . .. ... ... 47 - 48
Bus interface

Technical Data. . . . . ... .. 54
C
Calibration (CRL) . . .. .. ... .. 43
Calibration level CRL) . . . . . . 43 - 46
Configuration examples

2-point controller . . . . . . .. 35

Signaller. . . . ... ... ... 34
Configuration level

Parameter survey . . . ... .. 25
Configuration level (LanF)
Configuration Parameter . . 26 - 33

Connecting diagram . . . . . . .. ... 7
Connecting examples
di2/3, 2-wire transmitter supply . 8

OUTS3 transmitter supply . . . . . 8

RS485 interface. . . . . . . . .. 9
Continuous controller . . . . . . . .. 36
Control inputs dil, di2, di3

Configuration . . . . . ... .. 30
D
Digital inputs dil, di2, di3

Technicaldata. . . . .. .. .. 52
E
Equipment . . . . . . ... ... ... 49
F
Factory setting . . . . ... ... ... 24
Frontview . . ... ... ... .... 11
I
Input INP1

configuration. . . . . . . .. .. 27

Parameter setting . . . . .. .. 40
Inputscaling. . . . ... ..... 41 -42

Digital 280-1

L

LED
Ada-LED. ... ... ...
Err-LED . .. .. ... ..
J -LED. .. ........
SPx-LED. .. .......

M

Maintenance manager . . . . . . .

Measured value output . . . . . . .
Mounting. . . . . ... ... ...

(0]

Offset correction. . . . . .. ...
operating structure

Output OUT1

Configuration . . . . . . ..

Technical data. . . . . . ..
Output OUT?2

Configuration . . . . . . ..

Technical data. . . . . . ..
Output OUT3

Configuration . . . . . . ..
P

Parameter setting level
Parameter survey

ParameterLevel (F R r R
Parameter

R

Resetting to factory setting . . . .

S
Safety hints

Safety switch. . . . ... ... ..
Safety test. . . . ... .. ... ..

Self-tuning
Cancelation
Start

A\
Versions . . . . .. .. ... ...

..........

.........

57



Subject to alterations without notice
Anderungen vorbehalten
Sours réserve de toutes modifications

© PMA ProzeB3- und Maschinen-Automation GmbH
P.0.B. 310 229, D-34058 Kassel, Germany
Printed in Germany 9499-040-67311 (06/2004)

A5 auf A6 gefaltet 2-fach geheftet, SW-Druck, Normalpapier 70g weill




	Content
	 1 Mounting 5
	 2 Electrical connections 7
	 2.1 Connecting diagram 7
	 2.2 Terminal connection 7

	 3 Operation 11
	 3.1 Front view 11
	 3.2 Behaviour after power-on 11
	 3.3 Operating level 12
	 3.3.1 Min/max function 12
	 3.3.2 Tare function 13
	 3.3.3 Sample&hold amplifier 13
	 3.3.4 O2 measurement 14
	 3.3.5 Extended operating level 15
	 3.3.6 Alarm handling 16

	 3.4 Maintenance manager / Error list 17

	 4 Controller 19
	 4.1 Operation 19
	 4.2 Control parameters 19
	 4.3 Self-tuning 20
	 4.3.1 Self-tuning start   (  Ù  +  È  ) 20
	 4.3.2 Self-tuning cancellation 20
	 4.3.3 Acknowledgement procedures in case of unsuccessful self-tuning 21
	 4.3.4 Examples for self-tuning attempts   22
	 4.3.5 (controller inverse, heating or heating/cooling) 22

	 4.4 Manual tuning 22
	 4.5 Operating structure 24

	 5 Configuration level 25
	 5.1 Configuration survey 25
	 5.2 Configuration 26
	 5.3 Configuration examples 34
	 5.3.1 On-Off controller / Signaller (inverse) 34
	 5.3.2 2-point controller (inverse) 35
	 5.3.3 Continuous controller (inverse) 36
	 5.3.4 Digital 280-1 with measured value output  37


	 6 Parameter setting level 39
	 6.1 Parameter survey 39
	 6.2 Parameter 40
	 6.3 Input scaling 41
	 6.3.1 Input   Inp  41


	 7 Calibration level 43
	 7.1  Offset correction  43

	 8 BlueControl 47
	 9 Versions 49
	 10 Technical data 51
	 11 Safety hints 57
	 11.1 Resetting to factory setting 58

	 12 Notes 59

	
	
	2-point correction 43

	A
	Alarm handling 16

	B
	BlueControl 47 - 48
	Bus interface
	Technical Data 54


	C
	Calibration (CAL) 43
	Calibration level (CAL) 43 - 46
	Configuration examples
	2-point controller 35
	Signaller 34

	Configuration level
	Parameter survey 25

	Configuration level (ConF)
	Configuration Parameter 26 - 33

	Connecting diagram 7
	Connecting examples
	di2/3, 2-wire transmitter supply 8
	OUT3 transmitter supply 8
	RS485 interface 9

	Continuous controller 36
	Control inputs di1, di2, di3
	Configuration 30


	D
	Digital inputs di1, di2, di3
	Technical data 52


	E
	Equipment 49

	F
	Factory setting 24
	Front view 11
	I
	Input INP1
	configuration 27
	Parameter setting 40

	Input scaling 41 - 42


	
	LED
	Ada - LED 11
	Err - LED 11
	ì - LED 11
	SP.x - LED 11


	M
	Maintenance manager 17 - 18
	Measured value output 37
	Mounting 5 - 6

	O
	Offset correction 43 - 46
	operating structure 24
	Output OUT1
	Configuration 29
	Technical data 53

	Output OUT2
	Configuration 29
	Technical data 53

	Output OUT3
	Configuration 29


	P
	Parameter setting level
	Parameter survey 39

	ParameterLevel (PArA)
	Parameter 40


	R
	Resetting to factory setting 58 - 60

	S
	Safety hints 57 - 58
	Safety switch 5
	Safety test 55
	Self-tuning
	Cancelation 20
	Start 20

	V
	Versions 49 - 50




