invensys

Furotherm
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nanodac Recorder/Controller for
Valve Potentiometer

Application Note

Product

The nanodac™ recorder/controller provides combined recording and
control in a single % DIN package.

There are two control loops both of which can be configured to control
motorised valves. Typical applications are temperature control of gas or
oil fired furnaces, flow control or position control.

The loops can operate in ‘Unbounded’ mode (VPU) or ‘Bounded’ mode
(VPB). Unbounded mode does not require a position feedback
potentiometer, although one can be fitted if required to show the actual
position of the valve.

Unbounded mode controls directly the direction and velocity of the
movement of the valve in order to minimise the error between the
setpoint and the process variable. Control is performed by delivering a
‘raise’ or lower’ pulse to control the velocity of the valve in response to
the control demand signal. Relays are used to provide raise and lower
drives to the valve motors.

Bounded control (VPB) generally uses PD Control, as the motor itself acts
as an integrator, to set a required valve position. A feedback
potentiometer must be used to provide the signal to measure the actual
valve position. This allows the control loop to calculate the difference
between the required and actual position dynamically, and adjust the
control output accordingly.

Control is performed by delivering a ‘Raise’ or 'lower’ pulse via relays.
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Introduction

The input channels do not have a selection "Pot Input" as
one of their choices. As a result if a Valve Positioner with
Potentiometer input is required it is necessary to use either
a Volts or mV selection for this function. In general a mV
input is preferable as this has the highest input impedance
of the two possible selections and because it loads the
potentiometer slider least will give the best linearity. The
available voltage to drive the potentiometer using the VI
terminal, although high at 5Volts, has an internal resistance
of 25.5k. A potentiometer with a high resistance, although
at first sight attractive is not ideal because its high
resistance also means that its output impedance, at the
slider, will also be high and the resulting loading by the
input impedance of the Volts range will result in significant
non-linearity in the measurement of position. It is therefore
recommended that the resistance of the potentiometer
should not be more than 20000hms. At the low end, the
limit for pot resistance is the reduction of the maximum
available mV input signal. This should preferably be at least
5mV in order to retain the performance of the input
converter.

Application Example

Configure function blocks as follows:-

Loop 1; Temperature control with valve position output
Channel 1; Thermocouple input

Channel 2; mV input

Connect the potentiometer to input terminals as shown
(21, 2+, 2-).

The nominal potentiometer value for a valve positioning
motor is frequently 135Q . However, in some applications
other values may be used. In the case of the nanodac
recorder/controller values between 100Q and 200012 can
be accommodated but may require a resistor in parallel.

The values of this resistor is shown in the table.

Pot resistance (Ohms) Rx (Ohms)
100 to 450 Not required
500 to 600 2200

650 to 950 1000

1000 to 1400 680

1450 to 2000 560

Thermocouple

—> RxQ

Potentiometer

Power Valve
Supply Motor
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Calibration

To calibrate the valve position:-

Drive the motor to the fully closed position (or the minimum
required position). Make a note of the value of the
parameter ‘Measured Value', for example 1.6 (this value is in
mV). Enter this value in ‘Input Low'.

Drive the motor to the fully open position (or the maximum
required position). Make a note of the ‘Measured Value’, for

example 21mV. Enter this value in ‘Input High'.

The potentiometer position is measured by the parameter
‘PV". To make this parameter show 0 to 100%, enter O in
‘Scale Low’ and 100 in ‘Scale High".
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Internal 'Soft’ Wiring

To create a loop for valve position control, wire the process
value (temperature) to a channel input (e.g.
Channel.1.Main.PV) to the PV input of a loop (e.g.
Loop.1.Main PV).

Wire the potentiometer (if required) to a second channel
(e.g. Channel.2.Main.PV to Loop.1.Output Ch1 Pot Pos)

Wire the control output of Loop 1 to relay output 4
(OP.Ch10ut to RELAY_4AC PV).

Configure RELAY_4AC to Valve Raise
(RELAY_5AC will automatically configure to Valve Lower)

[Frarm) MainPy= 8053 [To] Main.Py= 80,53
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Main Status| ————3{Main. ain ¥orking
a ) Tune AutotuneEnable QP.Ch1Out .
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SP.SP1 s
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v SP.ANSPSelect "
] SP.AltSP " | Digitallo RELAY_5AC
Mot (0 5P 5P Trim \
Nane (0) [ ' y 3 valveLower (4)
- _I—Jr—OP.CMF'DTF'DSITIDn K
Main.PY ] OP ManualMode 12 U
Main.Status | o "
1@

|[Fr0m] Main.PY¥=52.03 [To] OP.Ch1PDtPDSitiDn=52.DSE

[[From] OF.Chiout=-100.00 [To] PV =-100.00]

Graphical View of ‘Soft’ Wiring using iTools
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Further information may be downloaded
from www.eurotherm.co.uk

nanodac Recorder/Controller
User Guide HA030554

Brochure HA030685
Specification sheet HA030686

iTools Configuration & Monitoring Software
Help Manual HA028838

Eurotherm Review PC Based Software Package
Brochure HA028081

Dream Report Software

Brochure HA029515

User Friendly Reporting Software

Data Security with Store & Forward

Brochure HA029878

Environmental Quality Monitoring System

Brochure HA030142
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