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Digital temperature/
process controllers

Models
® 808 and 847

N

.

« Dual LED displays T
EUROTHERM

for simultaneous
viewing of setpoint
and measured value

+ 3 output channels
configurable as heat
and cool channels
plus alarm, or single-
output channel plus
2 alarms

+ Optional self-tuning feature for tune at
start-up or tune at setpoint

+ Choice of type J, K, L, R, S, T, Platinel
II™ thermocouples or RTD for input
sensor

« Linear process input option with fully
flexible, non-interactive 2-point scaling
and direct or reverse acting control

+ Operation in °F, °C or process units

- Fully isolated bidirectional EIA-232-D or
EIA-422-A digital communications for
computer supervision and control

« 2 supervisory systems available:
Eurotherm Supervisory Package (ESP)
and Eurovis

« 4-button operation with user-selectable
security level for each and every

parameter
« Ramp-to-setpoint capability

- Advanced PID control with variable over-
shoot inhibition

+ Selection of 4 different cooling
algorithms

* Recalibration to factory specifications
from front panel

+ Splash-proof NEMA 3 (IP-54) front panel

EUROTHERM

The Models 808 and 847 microprocessor-based
controllers combine innovative hardware and soft-
ware design techniques to integrate features not even
avail-able on larger, more costly controllers. They re-
quire only 3.78x1.85" of panel space—the 96x48mm
“1/8 DIN” size—and are available in either vertical-
profile (Model 8 0 8) or horizontal-profile (Model 84 7)
units.

These temperature/process controllers break from the
tradition of 1/8 DIN-size instruments by offering ex-
ceptional performance characteristics: 0.15% calibra-
tion accuracy, 20:1 CJC rejection, fast input-scan rate
of 8 times per second, and 0.67uV input resolution. In
addition, Eurotherm has incorporated its proven
EM-1 control algorithm with adjustable overshoot in-
hibition and four cooling algorithms oriented towards
specific applications.

The digital communications link allows remote modifi-
cation and interrogation of all instrument control and
configuration parameters: downloading of parameter
schedules or a single parameter from a central com-
puter is possible, as well as monitoring controller pa-
rameters and the measured value for data logging.

The Models 808 and 847 are completely engi-
neered and manufactured in the United States and
are covered by Eurotherm's 2-year warranty.
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Front Panel
The front panel comprises 4 dome-membrane push-
buttons and the dual 0.3"-high LED displays. The
Models 808 and 847 display both the measured
value and the setpoint simuitaneously under
normal conditions.

Measured value equal to
449° in upper display.
Setpoint of 450° in lower
display.

Alarm conditions are annunciated by flashing messag-
es in the lower display and the measured value above.

High alarm annunciation:
measured value flashes,
high alarm message alter-
nates with setpoint.

All parameter types—PID, alarm, setpoint and configu-
ration—can be viewed in the displays and adjusted
with the pushbuttons. The parameter name is shown
in mnenomics (English abbreviations) in the upper dis-
play, with its current value below:

Proportional band equal to
30°C.

In addition to the yellow LEDs indicating when Output
1 and Output 2 are functioning, there are 3 green LED
dots in the upper display for manual mode, communi-
cations tranmission in progress, and ramp-to-setpoint
in progress.

Operator Controls

OPERATION

All of the configuration, setpoint, and control parame-
ters can be accessed from the front panel. The param-
eters and their current values are viewed in succession
by pushing on the PAR button. Depressing the UP or
DOWN buttons adjusts the parameter value. The auto/
manual (A/M) button permits operating the controller in
the manual mode; for safety, it can be disabled permit-
ting only automatic operation.

SECURITY

The user can tailor the controllers to specific shop-floor
requirements by assigning to each parameter one of
three security access levels. The priority levels range
from complete operator inaccessibility to full modifica-
tion privileges.

CONFIGURATION
The configuration procedure consists of selecting from

the front panel the input sensor to be connected, the
plug-in output device types installed, and the control
parameters. These parameters can then be removed
from the operators' list if desired after configuration. in-
struments are delivered pre-configured according to
the Product Code.

COMMUNICATIONS

Through the communications port, all the operations
that can be performed at the front panel by an operator
can be performed remotely by computer. The front
pane! controls can be disabled by the communications
tink if desired.

CALIBRATION

No recalibration of the instrument is necessary if the in-
put sensor type or the display units are changed. The
original factory calibration parameters reside perma-
nently in memory and can be recalled into service at
any time.

Mechanical Features

» UL-approved rear termina! screws with pressure
plates for secure wiring.

« Plug-in construction — boards plug into the sleeve
and the output moduies plug into the boards.

» Easy removal from sleeve with a screwdriver.

Ramp-to-setpoint Operation

This operating mode is incorporated in the 808/847
control software to minimize thermal shock to the load
by insuring that any setpoint change occurs as a ramp
over a period of time. When selected, the controller
ramps from the current measured value towards the
setpoint at a speed determined by the user when set-
ting up the instrument.

?

Setpoint
Original selectable
measured ramping
value speed
1 >
Power-up time



Self tuning option QS

The Models 808 and 847 incorporate an optional self-
tuning algorithm that automatically determines values
for the PID parameters and, if appropriate, values for
the overshoot inhibition parameters (cutback).

Self-tuning offers several advantages:

« Fast, simultaneous adjustment of several loops in a
multi-zone system saves time.

« Inexperienced personnel can perform the one push-
button procedure.

» No elaborate equipment (such as chart recorders or
memory oscilloscopes) is required.

» Consistant approach of the tuning algorithm produ-
ces repeatable results.

TYPES OF SELF TUNING

The Models 808 and 847 feature 2 types of self tun-
ing. Both are operable on heat-only, cool-only, and
heat/cool systems encompassing endothermic or exo-
thermic processes (negative feedback systems only).
Tune from ambient

A self-tune procedure from ambient is performed if the
measured value is not near the control setpoint. This
can apply to a "normal” heat-up condition or tuning a
load which operates predominantly in cooling, i.e. the
setpoint is well below ambient.

Tune from setpoint

A self-tune procedure from setpoint is performed if the
measured value is near the control setpoint. This can
apply to either an endothermic or an exothermic pro-
cess or a process which must be cooled to maintain
control point.

PARAMETERS CALCULATED

Both types of self tuning calculate values for the PID
parameters: proportional band (mnemonic: PreR), in-
tegral time constant (Int.t), and derivative time con-
stant (def.t).

In addition, the tune-from-ambient operation calculates
the high- and low-cutback levels ([ ¢l and L &) for
overshoot inhibition. The tune-from-setpoint simply
verifies that the cutback levels are not within the pro-
portional band; if they are, they are moved out to the
edge of the proportional band.

PROCEDURES

Two different parameters can be used to launch a tune
operation. Both determine if a tune from ambient or a
tune from setpoint would be appropriate. These two
parameters can be manipulated through the communi-
cations port.

While the tuning algorithm is running, the message

ftunE flashes in the lower display. Upon completion of

the tuning operation, the lower display again shows
the setpoint and the values calculated for the parame-
ters can be viewed in the scroll list.

Tune on demand

This parameter (mnenomic tYRE) is set to @ by the
operator to launch the tuning operation

Tune on start-up

When the parameter & Su (tune on start-up) is set to
YES, the controller automatically performs a tuning
operation upon the next application of power. After a
successful tuning operation, the controller switches
t Su to N, disabling the tune on start-up feature. As
long as t $u remains set to YES (meaning that a suc-
cessful start-up tune operation has never been per-

formed) a self-tuning operation will be launched the
next time power is applied to the unit.

OPERATION

Tune from ambient

The example below iliustrates the heat-up case for a
start-up tune. The outputs from the controller are
turned OFF for 1 minute. Heat is applied and the start-
up process reaction curve is evaluated. Once the tem-
perature has reached the switch-off point, CP, power
is set to 0%. Oscillations through PV4 and PV6 are
forced as shown. Values for the PID terms and the high
and low cutback levels are then calculated from this
response.

Temperature
) .
— int
setpol PV2 PV
cP
PV4
/process reaction curve
ya Vi >

Power ~—

100%

0%

Tune from setpoint

Self tuning of an endothermic process is illustrated
here. Upon initiation the output power is fixed for 1
minute. Both outputs are turned off and the direction
of the response noted. When the temperature drops,
oscillations are induced around the control point CP.
Values for the PID terms are then calculated from the

response.
Temperature
4 /"Y"\
cp Setpoint T

PV4

Power




Linear input option QL

The Model 808/847 linear input package is indicated

for the following applications:

» Linear process input signals.

- Differential temperature control.

- Direct-acting temperature control.

- Pyrometer inputs (through linearizing transmitter)

» Thermocouple inputs to be directly read in mV
using an external cold-junction reference.

CONTROL ACTION
A scroll list parameter allows the user to select either di-
rect-acting or reverse-acting control.

IMPUTS

For input signals greater than 50mV, an input adapter
IA is required. Input adapters are available for all com-
mon industrial process signal ranges—see the product

Specifications

1. INPUTS

All inputs

Calibration accuracy

Sampling frequency

Maximum sensor break reaction time
Sensor break output level adjustment range
Maximum common-mode voltage @ 50/60Hz

Common mode rejection @ 50/60 Hz
Series mode rejection @ 50/60 Hz
Thermocouples
Number of thermocouple types
Thermocouple linearization accuracy
Cold junction compensation rejection ratio
Resistan mpetratur r
Device
Resistance at 0°C
Resistance at 100°C
Linearization accuracy

ri i L..
Temperature coefficient
Resolution (without input adapter)
Base range
Other ranges (requiring an input adapter IA...)

2. OUTPUT DEVICES
Triac module (isolated from all other circuits)
Maximum load current (resistive load)
Line fuse

ic m le (not isolated from thermocouple circuit)
Output
Maximum short-circuit current
Relay module (isolated from all other circuits)
Output contacts
O/P 1 and O/P 2 channels
Alarm 1 channel
Maximum load voltage

Maximum load current (resistive load)
Minimum load voltage

code on page 7. The adapter is screwed to the rear ter-
minals, and the signal wires brought to the adapter.

INPUT SCALING
Scaling the Model 808/
847 is an easily per-

formed front-panel proce- 2nd setup point
dure entailing the adjust- z P2
ment of 2 setup points 5

that link known-value 3

input signals to specific 2

display values. These 2 g

scaling values are used to a

define a straight line and P9

are not interactive. The /15t setup point
maximum display range 7 : >
can be either —999 to 10 50

Controlier input signal (mV)

9999 units or —99.9 to
999.9 units.

0.15% of reading +12uV +1/2 1.s.d. (typ.)
8Hz

30s

-99.9 to 100.0%

264V, ;ms (With respect to neutral)
2120dB

>60dB

7U,K L RS PL2T)
0.2°C
20:1 (with internal detector) £0.5°C

10092 Pt (DIN 43760/BS 1904/JIS C1602), 3-wire connection
10092

138.5Q

0.1°C

50ppm/°C

1.67uV

-10 to +50mV

-40 to +200mV, -200 to +1000mV, -1 to +5V,
-2to +10V, -5 to +25V, -4 to +20mA

1 Arms
2AG, 1A, 250V (Littelfuse 225001)

10mA into a maximum of 1.8KQ (18V 4, compliance)
20mA (typ.)

Form A, isolated
Form C, isolated
264V,

2Arms
10V



DC module (not isolated from thermocouple circuit)
Current output ranges

Compliance

Resolution

Linearity

3. CONTROL CHARACTERISTICS

General

Automatic operation

Control mode

Proportional band range

Integral time constant range

Derivative time constant range

Overshoot suppression

Ramping speed

Manual operation

Auto/manual selection

Power level adjustment range

Qutput 1 (Heat)

Signal type

Cycle time range (time proportioned)

Power feedback compensation range (selectable with t.p. only)
ut 2 L or Alarm 2

Cool

Signal type

Cycle time range

Cool gain multiplier (relative to heat channel)

Modes (specialized algorithms)

Alarm 2 (see §4)

4. ALARMS
Number of independent alarm output channels
Number of independent alarm input functions

Annunciation memory

Hysteresis

Alarm 1 action

Alarm 2 action

Number of alarm functions assignable to output channel

5. COMMUNICATIONS
Transmission standard
Transmission rate selection
Number of stop bits

Parity

6. GENERAL
verall dimensions

Power supply

Line voltage range

Line frequency range

Power dissipation

Environmental considerations
Operating temperature range
Relative humidity

Vibration specification

Fascia seal rating

7. SELF TUNING (option QS)
Self-tune initiation means

Parameters determined

Tune from ambient

Tune from setpoint

0-20mA and 4-20mA
18V

<0.01%

+0.5%

ON/OFF, or PID with or without ramp-to-setpoint feature
1-4500°C (1-8100°F) or equivalent in %

“OFF” and 1-8000s

“OFF” and 1-999s

Adjustable high and low “cutback” points
0.01-99.99°C/min or °F/min

Bumpless changeover
-99.9 to 100.0%

Time proportioned or continuously variable
0.3-80s
1+15% of nominal supply voltage

Time proportioned

0.3-80s

0.1-10.0

Water, air, oil, 5% minimum cycle time, OFF and ON

2: AL1 and AL2 (AL2 occupies Output 2)

3: “Full-scale” high, “Full-scale” low, and deviation band,
each with its own setpoint

Latching or non-latching. Memory for each of the 3 alarm
functions can be independently selected.

1°C

Failsafe (alarm state affirmed by de-energized output)
Alarm state affirmed by energized output

Alarm 1: 3; Alarm 2: 1

EIA-232-D or EIA-422-A (formerly RS designations)
300, 600, 1200, 2400, 4800, 9600 or 19200 baud

1

Even

3.78" x 1.89" x 6.5" deep (96 x 48 x 165 mm)

85-264V

48-62Hz
5wW

ac rms (SWitchmode)

0-50°C

5-95%, non-condensing

Mil Std 810D, method 516-1

NEMA 3 (IP-54 ) with optional gasket kit

On demand or on startup

PID terms, high and low cutback levels
PID terms



Input sensors
THERMOCOUPLES RANGE Precision
Type |Positive material Negative material °F min. °F max. [°C min. °C max.| °F or °C
J iron SAMA constantan (Cu-45%Ni) -211 1832 -135 1000 1
K Chromel™ (Ni-10%Cr)  Alumel™ (Ni-2%Al-2%Mn-1%Si) -418 2543 -250 1395 1
L Iron DIN Konstantan -148 1652 -100 900 1
PL2 [Platinel {I™ (alloy #5355) Platinel lI™ (alloy #7674) 32 2543 0 1395 1
R Platinum-13% Rhodium Platinum 32 2912 0 1600 1
S Platinum-10% Rhodium Platinum 32 2912 0 1600 1
T Copper Adams constantan (Cu-45%Ni) -418 7521 -250 400 1
J Iron SAMA constantan (Cu-45%Ni) -99.9 752.0| -75.0 400.0 0.1
L Iron DIN Konstantan -99.9 752.0| -99.9 400.0 0.1
RTD-3 DIN 43760/ BS 1904 / JIS C1602 - 999 752.0] -99.9 400.0 0.1
Product code for temperature controliers with thermocouple or RTD inputs
HARDWARE CODE [1]
options [4]
Mode! output 1 output 2 alarm comms additional
808 or options
847 |/ 1/ |/ 1 171 || |/
CONFIGURATION CODE [1]
config. sensor setpoint display output 1 output 2 alarm
type range units output
(LA _11 | 1 I } 1 1L 1L |
HARDWARE CODE [1]  setpoint range [7]
output 1 (heat) and output 2 (cool or alarm) (°C) (°F) JKLPRSTZ
NO  Not fitted A -250+250 -400+500 . .
D1 DC (0-20mA & 4-20mA) 2rle -100+100 -150+200 . .
L1 Logic C -100+400 -100+4750 . .
R1 Relay (2 A rms) D -75.0+400.0  -99.9+750.0 . . .
T1 Triac (1 A rms) [3]]|E 0-100 32-200 S R
F 0-200 32-400 R
alarm G 0-300 32-600 e e s e e s e s
NO  Not fitted i1 0-400 32-800 o« e e e e e
L1 Logic J 0-600 32-1200 R
R1  Relay (2 A rms) K 0-800 32-1400 e e e s
L 0-1000 32-1800 . o ..
options 4] M 0-1200 32-2100 . LI
communications N 0-1600 32-2900 o o
NO  Not fitted
Cc2 EIA-232-D display units [8]  alarm output [14]
C4  ElIA-422-A Cc Degrees Centigrade 0 None
F Degrees Fahrenheit 4 Full scale low alarm
additional options 5 Full scale high alarm
NO None output 1 (Heat) 6 Deviation band alarm
QS  Self tuning 1 Slow cycle [9]
2 Fast cycle [10]
CONFIGURATION CODE [1] |3 0-20mA [11] | NOTES:
configuration type 5] {4 4-20mA I The complete Product Code consists of
A Standard 5 ON/OFF [12] both the Hardware and the Configuration
@A Non-standard , gzédes. l / '
output 2 (Cool or Alarm) . our5$a2og output module not available on
1s_insor p ut| ? u/one ) 3. Triac output module not available on Out-
ermocouples ater cooling put 2 when used as second alarm output.
J Fe/SAMé constan‘fin (61112 Qil cooling 4. If a particular option is not desired, the cor-
K Chromel™/Alumel 3 Fan cooling responding option field must be omitted
L Fe/Konstantan (DIN) [e]]14 Full scale low alarm [13] from the Product Code.
P Platinel [I™ 5 Full scale high alarm [13] } 5. Standard: selections from this page. Non-
R Pt-13%Rh/Pt 6 Deviation band alarm [13] standard: configurations requiring other pa-
S Pt-10%Rh/Pt rameter combinations or hardware modifi-
T Cu/Adams constantan cations. Call your nearest Eurotherm sales
Resistance temperature detector (RTD/3-wire) and service representative.
4 DIN43760/BS1904/JIS C1602 6. Selection of setpoint range D with type J or




type L thermacouple invokes tenths' preci-  11. Available only with hardware moduleD 1.  Product code

sion display. 12. Output 2 must be configured as Alarm 2 or .
7. These aee };/)reconﬁgured setpoint limits OFF. Not available with hardware module for optional NE,MA 3 (IP-54) front-
only; the input sensor is always linear over D1. panel gasket kit:
the entire range given in the Input Sensors 13. Alarms are non-latching. Alarm state af- KIT / 808NEMA3 / GASKET
table. firmed by energized output.
8. Units for all adjustable temperature 14. Alarms are non-latching. Alarm state af-
parameters. firmed by de-energized output.
9. Available only with hardware modules L1,
R1andT1.
10. Available only with hardware modules L1
andT1.

Product code for controllers with linear process inputs (option QL...)

HARDWARE CODE [1] CONFIGURATION CODE [1]
options [4]
Model output 1 output 2 alarm comms input add'l config. sensor setpoint display
808 or adapter options type range units
847 |/ | |/ | |71 |/ 1 |/ L PLac.. A 1 [ x 1 [ x ][ x |
CALIBRATION CODE [1]
input signal display range
output 1 output 2 alarm lower upper units lower upper units
output limit fimit limit limit
[ || | | L i<l | 1 =1 <l |1 |1
HARDWARE CODE [1]  display units NOTES: A
output 1 (heat) and output 2 (cool or alarm) X Linear process or diff. temp. input ] 1. The complete Product Code consists of the
NO Not fitted Hardware, Configuration, and Calibration
Codes.
511 Eocgf g 20mA & 4-20mA) 2 ;)utp ut 1é’;§:2y e 78] 2. DC analog output module not available on
R1 Relay (2 A rms) 2 Fast cycle [9] Oqtp ut 2. .
T Triac (1 A rms) 31113 0-20mA [10] 3. Triac output module not available on Output
2 when used as second alarm output.

4 4-20mA 11011 4. ira particular option is not desired, the cor-
alarm _ 5 ON/OFF [11] responding option field must be omitted
NO  Not fitted from the Product Code.

L1 Logic output 2 (Cool or Alarm) 5. Dynamic range of input adapter must be
R1 Relay (2 A rms) 0 None greater than or equal to that of the input sig-

1 Water cooling nal. The input adapter increases the panel
options 4] 12 Oil cooling depth of the controller to 7.0105"
communications 3 Fan cooling (180.5mm).

NO Not fitted 4 Full scale low alarm [12] 6. Minimgm additional option of QL must be
C2  EIA232-D 5 Full scale high alarm 12 specified. , ,
c4 EIA-422-A 6 Deviation band alarm [12] 7. Standard: selections from this page. Non-
Standard: configurations requiring other
: parameter combinations or hardware modi-
’ggm adarfter' [5]  alarm output [13] fications. Call your nearest Eurotherm sales
ot fitted (-10 to +50mV) 0 None ; ;
IAV2  -40 to +200mV 4 Full scale low alarm and service representatue.
’ 8. Available only with hardware modules L1,
IA1V  -200 to 1000mV 5 Full scale high alarm R1 andT1.
A5V -1to+5V 6 Deviation band alarm 9. Available only with hardware modules L1
IA10V  -2to +10V andT1.
I1A25V -5 to +25V CALIBRATION CODE 10. Available only with hardware moduleD 1.
1AAD2 -4 to +20mA input signal [14]  11. Output 2 must be configured as Alarm 2 or
lower limit OFF. Not available with hardware module
additional options 6] | | D 1. Setpoint programming and ON/OFF
QL Linear input upper limit control are mutually exclusive and cannot
QLP  Linear input with setpoint programming { ] be configured or utilized together.
QLS  Linear input with self tuning units 12. Alarms are non-latching. Alarm state af-
QLPS Linear input, setpoint programming mV Millivoits firmed by energized gutput.
. 13. Alarms are non-latching. Alarm state af-
and self tuning v Volts . ;

mA _ Milliamps 14 Z;rrvzc: 5&"5;227%35 it be within the
CONF/GU.RA TION CODE m i bounds of the selected input adapter and
configuration type [7] ~ display range the units must agree. Specify up to 4 signifi-
A Standard lower limit [15] cant figures.

@A __ Non-standard { | 15. Display units must be within either ~99.9 to

upper limit [15] 999.9 or —999 to 9999.
sensor input | | 16. Write in display units. Use only the letters A

(X Linear process or diff. temp. input | units [16] toZ anda toz. For reference only; not dis-
setpoint range ] 1 played on front panel.

X Linear process or diff. temp. input |
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Digital temperature/process controllers Models 808 and 847

h _
Dimensions
«+0.02
1.77 fo.oo
1.89" 0.37" 6.13" (45mmtJ e )
(156mm) ’
—»| D——

«+0.03

+0.8
(92mm _0.0)

|(48mm)l (9.4m |¢
i""-‘";";"-;w T

Panel Cutout
Maximum panel thickness:

0.25" (6mm)
Panel depth: with input adapter IA...: 7.11" (180.5mm)
Rear terminal connections
| Logic or [Triac or Relay ElA-422-A EIA-232-D
DC (O/P1 only) Long T
oV (- oa 1 11 common common
B signal (+) Line _‘_® . TXD+ A 2
© —_ 2 12[Q— :
D > o]
.—
S —— A =
% signal (+) Li . : RXD+A’ é
+ ne '
| o B
Line ® 5 15 ®_ RXD- B o
tBS to 264Vac ] I —
1
Neutral ® 6 16 ®_-°\0—1 Override of communications-
1 T T .
Ground 7 17 initiated front-panel disable
T — m\) Q-
- N/C _@9 8 18
ignal (+) N/O ' ® ' V. 5
E signal (+ _® 9 19 ®__ - . ;
2| ovo common P d , > L |E
] — —) 0 20|+ < <
Logic Relay ] ]
module module T/C RTD Linear
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