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Process Controller
1/4 DIN - 96 x 96 mm
Dual-loop - QD line

Controller -

The Hardware
Package

2 analog inputs, 1 remote set
input, 3 logic inputs, 2 control

outputs, 4 auxiliary relay outputs,

2 logical outputs, 1
retransmission and RS485
Modbus-Jbus communication.

Complete
Configurability

From the keyboard and via serial
connection, using a guided
menu, you can choose the
operation mode, the control
algorithm, the input and output
types, the Set points. You can
also insert all parameters.

FUZZY Intelligence

In combination with the PID
algorithm and an advanced
tuner, this always guarantees a
smooth and precise regulation,
even for critical processes.

ASCON spa

Programmer QP line

High Security

Guaranteed: by the 1IS09000
certificate for planning and
construction quality; by the CE
brand for security and immunity
from disturbances; and by 3
levels of accessibility to
parameters.

These 96x96 DIN controller-
programmers are particularly
suitable for the control of
industrial processes.
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QD Series - Dual Controller configurable as:
1 loop, cascade, ratio or 2 independent loops

QP Series - Controller-Programmer
16 programs 255 segments

All the performance

for precise and safe control

The Hardware Package

- Up to 2 inputs for thermocouples,
Pt 100, mA, Volt.

- 3 logical inputs far madifying the
operating modes: Auto/Man,
Local/Remote, keyboard lock,
etc...

- Up to 2 control outputs with
single or double action: relay or
logic, mA or Volt and three point
stepping.

- Up to 4 configurable auxiliary
relay outputs and 2 logic outputs
associated to the program.

- 1 isolated auxiliary output, in mA
or Volt, for input, Set point,
output or deviation
retransmission.

- All types of Set points. The
possibility of selecting between
Local and Remote, Programmed
(QP Series), and of choosing one
among the 3 stored Set points.

- AS485 serial communication,
with Modbus-Jbus protocol.

Complete Configurability.

The possible variants are all
always available in the instrument.
The operation made is chosen
based on the application. In field
operation it is always possible,
with the greatest simplicity, to
reconfigure the instrument to
adapt it to unexpected new
requirements. The configuration is
effected by keyboard or in serial
line. Using a simple, menu-driven
tree structure, you can choose, in
sequence: control algorithm, input
types, ranges, engineering units,
output type with security values,
Set points, etc...

Fuzzy Intelligence and an
advanced ‘‘Tuning"’

The power and flexibility offered
by an advanced PID combined
with FUZZY Logic guarantee a
precise regulation of the most
critical processes, whether in
response to the dynamic
solicitations or to any variations of
the Set point. The tuning of the
control parameters is highly
facilitated by the use of an
intelligent self-tuning algorithm.

Maximum Protection

All parameters are saved for an
unlimited time in non-volatile
memory. Their access is protected
by password. They are divided into
4 homogeneous groups and are
configurable with 3 different levels
of operativity: visible and
modifiable, visible but not
modifiable, invisible. All this gives
the instrument more security, but
at the same time, more ease for
the final operator, without limiting
the great flexibility of use.

High Security

Like all ASCON instruments, these
are designed in conformance with
the most recent EN-IEC security
regulations for industrial systems
and apparatus, marked with the
CE brand, and built in accordance
with 1SO2002/EN29002 Quality
Assurance Management System,
guaranteed by CSQ.
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Operation

Fig. 1: Block diagram of Cascade
control mode
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Fig. 2: Block diagram of Ratio

control mode
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Fig. 3: Outline of Programs
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OPERATIONAL MODES

The QD Series process conlroller
includes 2 distinct loops which can be
coordinated with each other.

4 selectable operational modes are
planned, in configuration as:
1 loop with single or double action,

Cascade control loop with single or
double action,

Ratio control loop with single or double
action,

2 independent loops.

Cascade Control (See fig.1)

The primary controller output (Master)
becomes the Sat point for the
secondary controller (Slave).

This operational mode is particularly
useful in critical processes, where
there are long delays, dead times, non
linearity, atc.

In fact, the secondary controller
anticipates and practically cancels the
perturbances acting on the primary
process for a more efficient and stable
control,

Ratio Control (see fig. 2).

A ratic between two variables in the
process is maintained at a fixed value.
Thanks to the capability of calculating
the square root of the input values, it is
suitable for combustion control
(air/fuel ratio) or for the mixing of 2
fluids.

Set point Programmer

QP Series are single loop controllers,
offering programmed Set point as an
additional option. Whean operating as
Controller-Programmer, a program is
built using a simple guided procedure,
formed out of the sequence of
segments (see fig. 5).

For each of these segments, the end
point is set along with the time, in
addition to the associated logic output
statlus and to the PID paramelers
chosen betwean two available sets.
The number of loops (finite or infinite)
is configurable, as is the exacution
mode: based on duration priority or on
slope-priority of the segments.

Up to 16 programs can be stored, with
a max of 99 segments/program, for a
max of up to 255 segments.

You can select, run and suspend the
program from the keyboard, from logic
inputs or through serial port.

A program can also be executed easily
using and external voltage divider (see
fig. 3).

D?spl!w of the progress status
(segment being executed, time
elapsed, time left, etc.) helps the
operator,

MENU DRIVEN FUNCTIONS

The man-machine interface is made
simple by menus.

The tree-structured main menu passes
to the submenu and then to the
inserlion of parameters and
configuration codes.,

Figure 4 shows the menu structure.

CONTROL ALGORITHM

The QD and QP Series controllers use
an innovative control technigue based
on FUZZY logic, combined with the
traditional PID.

“FUZZY" logic uses some concepts
from artificial intelligence.

Atthe basis is a set of rules allowing it
to act not on the basis of binary
statuses (for example, black/white,
open/closed, hot/cold), but rather on
the evaluation of intermediary statuses
(tor example, very hot, hot, lukewarm,
cold, very cold).

This operation mode is similar to
human reasoning, with gradations
leading 1o more real evaluations, and
therefore, to more corrective actions.
PID-FUZZY control, by ASCON, offers
the following substantial advantages:

= reacts rapidly to load and Set point
variations, avoiding overshooting;

= allows accurate control of critical
processes, even when there are
significant changes in the
operational conditions (see fig. 6).

The controller calculates the “FUZZY"
parameters automatically, deriving
them from PID parameters optimized
al the time of launching.



Fig. 5: Example of Programmed Set point with priority slope.
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Self-tuning “In-Tune"

This is a new method for calculating
the PID parameters, called that of
“natural frequency’’.

Tuning can occur at a Set point change
or during process steady conditions.
The method consists in the analysis of
the response of the process of
solicitations, even very small ones,
imposed by the controller for
calculating the natural frequency of the
process.

The result is a great deal better than
that obtainable using conventional
methods, such as Ziegler and Nichols
or similar ones (see fig. 7).



Technical data

Features

Description
atenv. 25°C Table 1: Input X1
Total From the keyboard of senal ing, with a guided Mani, yoU Can choose, In SequBence: :
Configurability !ypunfmnlml, oparational mode, inputs, outputs, Set points and Input type, scals range
insart all control parameters.
T Loop with single/dauble outpul jgg"'ﬁ?z :E
P 1 Loop as above and programmed Sel point Only for QP Serias PG00 at 0°C
Wum 7 independant loops Thermoresistance -99.9...300.0 *C
Cascade (1 master + 1 slave) Only for QD Series -89.9..572,0 °F
Ratio (direct/revarsa) — J Thermocouple 0,600 *C
Algorithm On-Off, P.LD., PID 4 FUZZY and PID with Fa-Cu 45% Ni 32, 1112 °F
| "three point stepping” outpul —— =
Supplementary P.1.D. paramatars for main loap L Thermocauple 0..800 °C
Prop. Band (P) 0.5..099.9% Fe-Cufhi 821112 °F
Integral T: (I 10.1..100 min T Thermocouple -200...400 °C
Derivative T. (O) |0.01..10min | Excludable with 0.0 Cu - CuNi -328,..752 °F
Fuzzry Intensity 0.0...90% _ 5
Control | OUoUMan Resal [0...100% | ForP and FD coriol R i 4 oo 2408 oF
CyclaT. 1...200 sec. "Dty Cyela" autput
Hysteresis 0.01...10% For On-0ff control S Thermocouple AT
Dead Band D 55 P{10% Ah-Pt 32..2912 °F
Ralativa cool 01.3 Heal/Cool oulput R Thermocouple 0...1600 °C
| gain — Pt13% Rh-Pt 32,2912 °F
Exgursion T, 15,600 sec =
Min output rasol. | 0.1...10% Thres point stapping output 5 mz_ﬁ:%m ;gg;;mﬁ .E
Potentiomeler 10042... 10K
AJD comverler with 50,000 points N Thermocouple 0..1200 *C
Common Sampling time: 0.5 1o 30 sec., configurable Microgil-Nisil s2.n92°F
characteristics Input shift: -80,.. + 80 digits Thermoe o
input filter: 0...30 3sc NI N9 82, 2003 oF
s 0.2% = 1 digit (T/G, ATD) Between 100..240Vac,
Uy 0.1% = 1 digit (mA, V) erroris irrelevant W Thermocouple 0...2000 *C
PUI0OG at 0 C Line: 2000 max (3 wires) W3tkHRe-W25%HRe 32...36832 °F
Resistanca (IEC T51) Connaction with | Tharmal drift: 2. 20mA. 0.20mA
Input Tharmamater With salection 2 or Iwiras = 0.12CM0*C env. T. = i
*1 "G °F"K < 0.5°C/100 fine A. 0..50mV, 0..200my | Configurabla
wufﬁ E,JwT.IEg.&B‘M. Cold joint _1|._irue: 15::mﬂmax 0.1V,1.5V,0.5v | @ng.units
@ tab, W IEC 854 compansation, hermal dirift: 0...10¢
: Tharmacauples with fr.allm:llmrll:I intarnal or extarnal | < 2V/°C env, T.
G I°F 1°K in*C/°Fi°K < 51108t liné A * Linear or with squara root extraction and
Conlinuous 4..20mA,0-20mA | Engineering units, decimal point salaction
currant Fi m 300 fioating point, with |-\ oo
0-20mV, 0-50mV | or without sq.r. {F‘n A
Continuous Rl = 10MZ L.R. -359..89999 : T
Voltage 0-1/1-505/0-10v | H.R. -959..9959 Dul meticn
Ri = 10k (min 100 digits) $ar ﬂ:ﬂ:me: m:lh “dual lﬂ.nljun“ oulpul
In| 1 example Heal-cool), two oulpuls
Eﬂ Charachudsios Idsntical io npul X1 (ool for O S ﬂratavailahleﬂith theiulroarinq posgbla
AutofMan swilching, LocalFemote combinations:
- Pemanentciosure e e YiHeat |R|L|R|C|R|C|L
Iunplmltu 3 logic Bm:'"l"; paramaters sat, Y1 = Remote Set point, ¥1 Coal RlalL |RlIc|clc!| L
alow: TR P
(only for O Series) R=Relay, L =Logic;
Single of dual, with direct or roverse action C =Continuous {mA or Volt);
{for cambinations of possible otputs, 566 balow) When Y& continuous output is used for ¥1
Lower limit 0...80% (Hest) coal, the retransmission -g:'n“mul is not
Uppsr limit 100..10% (Heat), -100..-10% (Coal) avallable.
Max slope 0...20% /zec. (Haal / Coal) 4., 20 mAorQ...10 Vde,
Salety value 0...100%, -100...100% (Hoat | Gool)
Forcing value 0...100%, -100...100% (Heat / Cool), from logic input
m‘l"t Discontinuous Relay, 2 NO contacts, 8A250Vac, 2x10° lrangsbons
TG Legie mmﬁmﬁ“ Galvanically Isolated:
D-20mA, 4-20mA 00 Vac/imin,
_ Current TR0V max Frmmmd_lmm S0,
Continuous Res,: 12 bit (0.0260%)
15V, 05V, D10V | pcciracy: 0,196
Vo S000/20mA max ey
“Three Point Stepping” Duwal action relay, 2 NO contacts,

SA/260Vac, 2x10P ransitions




Features

al anv. 25°C BeRpn Fig. 80 charactenstic for dual acti
Py W N concts, SAVESVa, 100 cations - Fogeredls U1 10.00% i B Tt o aruon
Azl LUevialion Sl point | = s
sl High Active | & eot | BandSetpaint _ |0.. :ibui%n
Y2-¥3 Action action Indep. Set poinl | fram HA 1o LA
(als available | Mode Lo Acine SelpointloY! | 0..100%
forloon 2in Special Sensor break
QD Series) | Functions [ Programmed (only for QP Series)
Securily slatus Eecurity enabled or disabled with MO or NC contact
“””I '“ﬂ_ﬁ Same characteristios of Y2-Y3 (available only if continuous Y1)
Gatvanic. isalated: | Curent: Input retransmission X1
“_*:'r‘:g"” 500 Vaci min | 0:20mA 4-20MA  [et point retransmission W1
outys | Frotectad froms.c. Volege: Qutpul refransmission Y1 (151 channel A)
Accuracy: 0.1% | spoq/e0mi max [ Error retransmission (0 o 25% of the range) _
2 logic outputs | Opan collectar, 30 mA max, 28 Vide (OFF status)
(QP Series only) | 500 Vac isclation Vac max/1 min. Vallage drep: 1Vde max - 30 mA
U Tocal Y1H = Heat Pt {—
p or dawn ramp . indication for ¥ 1: =100%... + 100%
can ba sat in digits/min,  Local and 3 storad
Setpoint | Detween 0.0...10% of the range f:;:?:i?:m
Limits: fower 10 upper can ba Estant it viiiiin Fig. 2: Auxiliary contral outputs Y2 and ¥3
So6 separaioly whin the tange Programmable (only for QP Series) e
Remate Current: Bias in enginesaring units it o
Set point 0-20mA, 4-20mA  |.100% + 20096 3 &
(nat available | Mot isolated Ri = 300 (compatible with display)
with Accuracy 0.1% Veltage: ﬁ i i
programmed 15V, 08V, 0-foy |00 999..41000 ' T .
Sal point optian) Ri = 300 ki Lcu:al Sat peint + Remote Set point o r_,_l
16 programs ma, 88 Sagments [program max, #55 segments total, 300 shees '"_i' 300 minge
From 1 1o 2998 repatitions / program or infinita.
Programmed | Time base configurable in seconds, minutas, hours.
glpﬂtﬂl Priority of i slope. Smdirasiitin)
{option; Up 1o 8 logic oulpuls and 3 logic inpuls, programmable and related 10 the program. - s
QP Series only) | Selection batween the 2 available sels of PID parameters for each segment. E- ] sren
Auxiliary vollage input for selecting the program remotely, an
Run, hold, wail, elc., executable rom the keyboard, loaic inpuls and via serial por. ot ey
T e With “'Matural Fraquency” methad. Tuning can occur al & Set point change of i3 o5
during process staady conditions, with launch enabling index, L_ L) L ____l
Auto-Man st. | 'ncorporated, with Bumpless action i 300 staps a « 300 $20p4
Switching from keyboard, logic inputs, or via serial port
Serial Comms. | RS 485, Modbus, Jbus prolocol, 1200, 2400, 4800, 2600 bi/sec., 2 wires, Independens St point W
(option) (read only or readhwrite) [ o
Auxiliary | 24 Vdc = 1095, 50 mA max ‘ mﬂ“
power supply | Uplo 2 external ransmitters (2, 3, 4 wire connections) .
Qut of range or hardware lailure (shorl or open circuit) B gi | Ak
Main input is monitorad and the culpuls are ]
fiorgend 10 seourily values W =l
Contral Settable security value: i
loutput | 0...100%, -100... + 100% (lor double action) g Srsnand
Operational | Auxiligry outputs | Security status can be confiqured: excluded, MO or NC ’
security Al pnnlam_fnm values are saved for unlimited lime in m"r:m —_—
non volatile memory, i Main Sel poin
Plaramense Subdivided into 4 homageneous groups, configurable as: H: Auxiliary culputs hystaresis
viaihle and modifiable, visibla or nat modifiable, invigible
Access kays “Password” for accessing the V® group of paramelers, to pro-
gramming parameters for the Set point and for the configuration. Fig. 10: Example of Blas and Ratio setting
100...240V, 5060 Hz, -15.. + 10% (250Vac max) or for a Controller with scale range
Power supply 16...28Y, 50460 Hz and 20...30Vdc 0...500 bar
Consumption: SVA max
Izolation according) Double isolation pawer, pallution level 1, J oot s poast
ta ENS 1010 installation categary 1< - Uhax 400 Bar
General | Electromagnetic | According Lo norms required for CE brand tibon 0 | ‘5
features | compatibility | for systems and indusinal apparatus i o y R
Environmental KWF accarding to DIN 40040, operating lemperature 0., 50°C 200 ___I
p““ml‘;'gs IP 54 (front panel), 130 {guard), IP20 (termingl block) 3 "
mmnnu o material guard UL 94 V1 ‘ ot ikt | A

Mechanical 26 x 96 DiN. depth 150 mm, wuight 0.8 kg appr.




Connections

and fitting dimensions

1 Tnsuppwa:!nrdmmm mlu-mmabﬂﬂﬂmdﬂﬂ-]ﬂﬂi{ﬂwﬂ?{-j
2 Main control oulput Y1 can be selected within the 5 bul functions:
:mmwmwmw:mam 1, C2 and C3).
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Ordering Codes

DUAL CONTROLLER

MOD. QD

CONTROLLER PROGRAMMER  MOD. QP

Power supply

Serial communication

.

|

SSoooo

ralay (terminals C1 and C2), logie or confinuous 4.._20 mA or 0...10 Vol

Treckness max, T mm

Auxiliary analog output Ye
Sel point programmer,

FRONT PROTECTION KIT IP8S:
o, F10-435-2A101

Power supply

100...240 Vac 50/60 Hz

16...28 Vac 50/60 Hz and 20...30 Vde

Serial Communication (option)

Mane

R5485, Modbus, Jous

Auxiliary analog output Ys {option)

Mone

0/4.. 20mA, 0/1..5V, 0..10V)

Set paint programmer {option QF only)

Mone

Up o 16 programs, 255 segments




