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SP10/70PID

Basic PID Controller O %

L oadcell Tension Control

In this application the SP1070PID
provides constant tension control by
means of loadcell feedback trim of the

reference speed. Torque
Regen 10v input
Drive PID Regen
Tension

Drive
This method of tension control can be
used ether with a medium
performance center winder (as octer
illustrated), or between nip rolls, or Speed
with a surface winder.

| Integral Reset

Tension
Trim

0

SP1070PID

Line Speed Reference NL |
BASIC PID LOAD CELL TENSION CONTROL

Dancer Position Control

Dancer Position Transducer Pot

Here the SP1070PID is used to (
control dancer position by sensing

arm movement and trimming drive
Speed.

0

Air Load
Cylinder

Tension is adjusted by changing the
load on the dancer arm (usually by ,
means of alow friction air cylinder Tension
or balance weights). \L"“eg'a' el IR

Regen Dancer Regen
Drive Position Speed Drive
Set Trim

This method of control can be used
either with a medium performance Vaster SP1070PID

center winder (as illustrated), or Speed

. A Reference
between nip rolls, or with a surface
winder. BASIC PID DANCER SYSTEM

. . — Acoustic Height Sensor
Position Control with

Acoustic Sensor

Line Speed Reference Nu

This application is a non-
contacting method of controlling
the height of the web for use
where the surface could be
marked by a conventional dancer

. | Reset
or idler roll. S P
Regen }-Ii_gioﬁt kt Speed
Drive Sgt Tlpim
Other applications for the Master SP070PID
SP1070PID include position, Reforonce
hei ght and fl u | d I evel Line Speed Reference Nu
control. BASIC PID LOOP HEIGHT CONTROL
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M odel SP1070PID
- Basic PID Controller -

SET-UP PROCEDURE

1. Reference Documentation
1.1 SP1070PID Block Diagram 500298, wiring and assembly drawing 500299.
1.2 SP1070PID configuration drawing HC101767, & basic specification sheet UG101496.
1.3 Drive Manuals

2. Installation

2.1 This equipment incorporates high voltage supplies, and powerful
machinery which are potentially very dangerous, and it isvery important
that the installation and set up must be carried out by qualified personnel.

2.2 Theinstallation and set up for this winder system are written for use with Bardac drives
and are not necessarily appropriate when used with other manufacturers' drives.

2.3 This equipment must be installed in a suitable dectrical enclosure with the required
protection, control, and operator components. It is the users responsibility to complete the
system design, and to ensure that all applicable codes are met.

3. Setting Up The System

Please read the entire setting up instructions before starting the
procedure to familiarize yourself with the general requirements.

3.1 Before attempting to proceed with the winder configuration and start up, disconnect the
drive from this equipment and fully complete its start up in a basic speed control mode
according to the instructionsin the drive manual. Normally the drive should be configured
to prevent accidental reverse operation if it is a4-quadrant, regenerative controller.

3.2 Sdect correct AC supply voltage tap the card modules.
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3.3 Initia settings for the equipment:
SP1070PID Card Settings:

Ramp MIN<<<<
Input Offset >>MID<<
Differential Gain MIN<<<<
Integral Zero >>MID<<
Proportional Gain MIN<<<<
Integral Reset OPEN

External Components

Operator Position/Tension Reference Pot MIN<<<<

3.5 Set the Operator Reference Pot to MIN<<<<, and check that the input at terminal 17 isOv.

With Ov on SP1070PID card terminal 17, and with no load on the Load Cell or with the
Dancer in the fully extended position, adjust the Input Offset Pot to give Ov at terminal 16.

3.6 With the Prop Gain pot set to zero on the SP1070PID card, close the Integral Reset and
check that the voltage on terminal 9 isOv. Open and close the Integral Reset contact and
observe the drift of the output at terminal 9. Adjust the Integral Zero pot to give minimum
drift when the Integral Reset contact is opened. Remember that if there is adiode clamp
on the Integral Output that will prevent the output from going negative, the drift should be
set to be slow positive.

3.7a Tension Control

Check the polarity of signalsto ensure that increase in Load Cell output gives decreasing
motor current (torque) demand signal.

OR...
3.7b Position Control

Check the polarity of signalsto ensure that rising loop or dancer output gives decreasing
motor speed demand signal.

3.9 Check the set up of the rest of the system, splice sequences, standstill, hold, preset logic,
jog, winder direction of rotation, etc.
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4 Powering Up The System

4.1 Use extreme caution when powering up and be prepared to stop thedrive
at all times during this phase.

4.2 Thread material through the machine with al power turned off.
4.3 Take up material dack,
4.4 Turn power on

4.5a Tension Control

Set low tension, start winder and check the standstill tension
OR...
4.5h Position Control

Set low position reference, start winder and check that the winder applies tension and
controls the dancer height as required.

Adjust the position reference to set the dancer about mid position.

4.6 Set slow line speed and start line. Adjust PROP GAIN and DIFF GAIN termsto give
stable winder performance with repeated Line Start/Stop operation.

4.7 Gradualy increase line speed and optimize the performance over the complete range of
Line Speeds, Tensions, Taper, Roll Build-up, and materials.

5 Documentation

5.1 Make acomplete record of your system set up and file securely with your manuals and
drawings for future reference.

BASIC WINDER TYPES WINDER or UNWINDER
SINGLE WEB or MULTIPLE SLIT WEB
SINGLE CORE or TWIN TURRET
INDEXING: MANUAL - AUTO
SPLICING: MANUAL - AUTO
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5.2 BASIC CONFIGURATIONS

Torque u Armature current
Tension p Torque+Dia

Dancer position by PID or
proportional feedback.
Tension p Dancer force
Optional Taper Tension

Control
Tension by PID trim speed
Optional Taper Tension

5~ 8=t |8
Dia ¢ ¢ ¢ ©
NL Ti tos NL NL
Torque
Center Winder Center Winder Center Winder Surface Winder
Basic Torque Control Basic Dancer Control Basic Loadcell Tension Basic Tension Control

Torque control of support
rolls

Tension p Armature
current

Requirements:
Standard Drive

Requirements:

Drive + SP1070PID

Optional: E/P converter
430 Dia. Calc.

Requirements:
Drive + SP1070PID

Optional: 430 Dia. Calc.

Requirements:
Standard Drive

5.3 PERFORMANCE CONFIGURATIONS

Winder (CTCW)
Diacaculated u N + Ny
Torque . Armature current
Tension u Torque+Dia
with Taper Tension

Dia Comp. Dancer Control

Dia Comp. Loadcell

Dancer position by PID or
proportional feedback.
Dia by acoustic sensor
Tension p Dancer force
Optional Taper Tension

Tension Control

Dia by acoustic sensor
Tension by PID trim speed
Optional Taper Tension

(- (-
NL =D NL Load NL g—g
/NW <_|
Constant Tension Center Center Winder Center Winder Surface Winder

Dia Comp. Tension
Control

Diaby acoustic sensor
Torque control of support
rolls

Tension g Armature
current

Optional Taper Tension

Requirements: Reguirements: Requirements: Reguirements:
Drive Drive+SP1070PID+Sensor | Drive+SP1070PID+ Drive+430(1/Dia)+
430 CTCW Optional: E/P converter Acoustic Sensor Acoustic Sensor
430 Taper Tens | Optional: 430 Taper Tens
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5.4 CONTROL FUNCTIONSAVAILABLE

Constant Tension Center

Center Winder

Winder (CTCW)

Static Friction

Dynamic Friction
Inertia Compensation
Web Break Sensing
Core Speed Matching
Max & Min Dialimits
Digital diameter memory

Dia Comp. Dancer Control

Center Winder
Dia Comp. Loadcell

Web Bresk Sensing
Core Speed Matching
Max & Min Dialimits
Digital diameter memory
Electrical-to-Pressure
converter.

Tension Control

Web Break Sensing
Core Speed Matching
Max & Min Dialimits
Digital diameter memory

Surface Winder
Dia Comp. Tension
Control

Static Friction

Dynamic Friction
Inertia Compensation
Web Break Sensing
Core Speed Matching
Max & Min Dialimits
Digital diameter memory

5.5 BASICWINDER SYSTEM SPECIFICATIONS

MECHANICAL DATA
LINE SPEED

ROLL DIAMETER
WEB TENSION

TAPER TENSION
MOTOR COUPLING

REVERSING

ELECTRICAL DATA
SUPPLY
BASIC MOTOR DATA

ENVIRONMENTAL DATA

DANCER SPECIFICATION

MAX FPM  MIN FPM

MAX IN MIN IN RATIO__ :
MAX LBF MIN LBF

CONTROL ACCURACY +/-__ LBF

YES/NO INCREASING - DECREASING __ %
TIMING BELT - GEARBOX - DIRECT

ESTIMATED FRICTION CHARACTERISTICS

YES-NO

_ PHASE, VOLTS, 50/60HZ

ARMATURE VDC, FIELD ___ VDC, SPEED RPM
INDOORS or OUTDOORS

CLEAN - DUST - WATER - EXPLOSION PROOF

DANCER TRAVEL INCHES
DANCER INERTIA MD?2
TRANSDUCER: K OHMS

LOAD CELL SPECIFICATION

TRANSDUCER:

HIGH O/P V,

HIGH O/P V, LOW O/P V

LOW O/P V
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€ISSI €16101DN

PID SYSTEM USING BUFFER CARD

THIS OPTION IS
CON113

DIFFERENTIAL OUTPUT

BENSOR [>
INPUT
+H1ov

PRESET FUNCTIONS

CHANNEL 5§ RAMP RATE
this sets the rate of the
position reference change.

A long ramp time will
give a gradual change to
a new dancer position.

CHANNEL 4 SCALE
Thie sets the differential
gain. Start at minimum
galn. K1

CHANNEL 4 OFFSET

This may be used ae an

on board position reference
set midway for centre
posltion.

CHANNEL 3 SCALE
This sets TOTAL GAIN. K2

CHANNEL 3 OFFSET

may be used to zero
Integrator drift. Normalty
set midway (unless factory
preset and sealed)

INTEGRATOR
PRESET

CLOSE TO
PRESET
INTEGRATOR

INPUTTO
INTEGRATOR

+
SENSOR CHANNEL
POSMON 6 RAMP

DANCER
FEEDBACK

PRESET INPUT

I<1~ 90mm —{>‘
O ] [ — 10
CH3/CH4 K

il S
R |l rezay O~
& PosR) || ppsay REFERENCE
OVERALL
e Ko, e

O 1 1O

l<1——- 100mm “—D,

MOD LIST TO STANDARD
BUFFER CARD

1) Add a 100K 1% resigtor
In position R23 and change
RS to 4M7

2) Fit 1uF bipolar capacior
In position R17. This sets
differential time conetant
(Use standoft lugs)

O—0OmrO—0
(Use standoft lugs)

See channel 1. With this
cap fitted channel 1 gives
an output which is
proportional to the rate of
change of the input.

3) Fit 47K resistor In
position R19. This sats
gain around the
Integrator preset loop
Channel 2.

4) Fit a 4K7 realstor in
position R24. This
sats galn of integrator
Input for preset signal.
Channel 3.

5) Fita 4K7 reslstor In
position R21. This gives
unity gain to the preset
signal. Channel 2

6) Remove the J1 link and
fit @ 2.2uF bipolar capacitor
In the J1 posltion. This
eats the integrator time
constant. Channel 3.
(use standoff lugs). Some
systems may be unstable
and slowly osclilate. If this
occurs increase the
capacltance in this position.
Try adding another 1uF.

7) Fit 100nF capacitor in
position R20. This
stabllises the preset loop

8) The output swing of the
final stage may be clamped
by fitting zeners in the
Z1 Z2 positions If required.
Channel 3.

9) R9 changed to 100R

APPLICATION OF IT8 PRODUCTS. IT I8 THE
UBERS UTY TO ENSURE THE

RESPONGIBI
JLUNITIS CORRECTLY USED AND INSTALLED.




BASIC PID DANCER SYSTEM

N
\

Regen
Drive
Master
Speed
Reference

Air Load
Cylinder

Dancer
Position
Set

Dancer Position Transducer Pot

| Integral Reset

Y

17 PID,

SP1070PID

10

9|  Speed Trim
—————|
Speed

Trim “

Line Speed Reference N.

Acoustic Height
Sensor

T

BASIC PID LOOP HEIGHT CONTROL

Regen Loop
I__Drive Height
Set
Master
Speed
Reference

l Integral Reset

Y

D

SP1070PID

10

PID 9| speed Trim >
Speed
Trim A

Line Speed Reference N.

@

BASIC PID LOAD CELL TENSION CONTROL

Load Cell
Integral Reset
Regen - =\{0 T
Tension To SP1070PID Preir;nsion A
Master
Speed
Reference
Line Speed Reference NL
Title BASIC PIDSVI\:/)IJI-\IOSEEI%ONTROLS Issuq Date
BLOCK DIAGRAMS A | 911/94
Bardac 5 [aos
Dwg. No. 500298 C |3/25/98
40 Log Canoe Circle, Stevensville, Maryland, 21666 USA
Fax (410) 604-3500

Phone (410) 604-3400




110VAC
SUPPLY

y +10v
REFERENCE
> | 10k SET
Ov
24|23|22|21|20|19|18|17|16|15|14| 13
SP1070PID
SP1070PID
ZERO  OFESET AP DIN rail mounting unit
@ @ @ Dimensions: 4" high x 4" wide x 13/4" deep
o/ife)
PROP  DIFF
GAIN GAIN
1|2|3|4|5|6|7|8|9|10|11|12
(] AA —
REVERSE

CLAMP

INTEGRAL
RESET

» PID OUTPUT TRIM SIGNAL

+ - DANCER CONTROLS - Trim winder drive speed
SE\‘NPSUOTR LOOP HEIGHT CONTROLS - Trim winder drive speed
LOAD CELL CONTROLS - Set winder drive current limit

» Ov COMMON
»> (DRIVE TERMINAL 5)

SP1070PID SPECIFICATIONS:

Power Supply: 120VAC or 240VAC
Dancer Pot Supply: +/-10VDC 25mA max
Output: -10V to +10VDC (Output can be
clamped for single direction operation.)

Scalable Functions:
Derivative Gain
Proportional / Integral Gain
Position Reference

Reference Ramp Title SP1070PID Issue Date
BASIC PID CONTROLS A | 9/11/94
INSTALLATION DRAWINGS —
Bardac s [amos
Dwg. No. 500299 C | 3/25/98
40 Log Canoe Circle, Stevensville, Maryland, 21666 USA T
Phone (410) 604-3400 Fax (410) 604-3500 D | 11/2/00
E 10/30/08
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