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NOTE. These instructions do not purport to cover all details or variations in equipment, or to provide for every
possible contingency to be met in connection with installation, operation, or maintenance. Should further
information be desired or should particular problems arise which are not covered sufficiently for the
purchaser's purposes, the matter should be referred to the local Supplier sales office. The contents of this
instruction manual shall not become part of or modify any prior or existing agreement, commitment, or
relationship. The sales contract contains the entire obligation of Sprint Electric Ltd. The warranty contained
in the contract between the parties is the sole warranty of Sprint Electric Ltd. Any statements contained
herein do not create new warranties or modify the existing warranty.
IMPORTANT MESSAGE
This is a version 5.15 applications manual. Units with software version 5.17 upwards contain all the
functions described.

Part 2 Application Blocks describes the application blocks available in the PL/X.

The application blocks are normally dormant and may be activated by using the GOTO function. Please refer
to section 13 CONFIGURATION in the main manual.

The application blocks consist of various inputs, processing functions and outputs that are found to be useful
in typical industrial motion control and process industries.

There is a self contained unit called the PLA which is available. It contains all of the applications blocks

described, plus 1/0 and comms facilities. It is intended for general purposes signal processing.
See the PLA manual available on www.sprint-electric.com
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2 Warnings

2.1 General Warnings

READ AND UNDERSTAND THIS MANUAL BEFORE APPLYING POWER TO THE PL/X DRIVE UNIT

This manual describes the application blocks available in the PL/X.

The PL/X motor drive controller is an open chassis component for use in a suitable enclosure

Drives and process control systems are a very important part of creating better quality and value in the goods
for our society, but they must be designed, installed and used with great care to ensure everyone's SAFETY.
Remember that the equipment you will be using incorporates...

High voltage electrical equipment

Powerful rotating machinery with large stored energy

Heavy components

Your process may involve...

DANGER

Hazardous materials ELECTRIC SHOCK RISK
Expensive equipment and facilities

Interactive components

Always use qualified personnel to design, construct and operate your systems and keep SAFETY as your
primary concern.

Thorough personnel training is an important aid to SAFETY and productivity.

SAFETY awareness not only reduces the risk of accidents and injuries in your plant, but also has a direct
impact on improving product quality and costs.

If you have any doubts about the SAFETY of your system or process, consult an expert immediately. Do not
proceed without doing so.

HEALTH AND SAFETY AT WORK

Electrical devices can constitute a safety hazard. It is the responsibility of the user to ensure the compliance
of the installation with any acts or bylaws in force. Only skilled personnel should install and maintain this
equipment after reading and understanding this instruction manual. If in doubt refer to the supplier.

Note. The contents of this manual are believed to be accurate at the time of printing. The manufacturers,
however, reserve the right to change the content and product specification without notice. No liability is
accepted for omissions or errors. No liability is accepted for the installation or fitness for purpose or
application of the PL/X motor drive unit.
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2.2 Warnings and Instructions

WARNING
Only qualified personnel who thoroughly understand the operation of this
equipment and any associated machinery should install, start-up or attempt
maintenance of this equipment. Non compliance with this warning may result in
personal injury and/or equipment damage. Never work on any control equipment
without first isolating all power supplies from the equipment. The drive and motor
must be connected to an appropriate safety earth. Failure to do so presents an
electrical shock hazard.

CAUTION

This equipment was tested before it left our factory. However, before
installation and start-up, inspect all equipment for transit damage, loose
parts, packing materials etc. This product conforms to IPOO protection.
Due consideration should be given to environmental conditions of
installation for safe and reliable operation. Never perform high voltage
resistance checks on the wiring without first disconnecting the product
from the circuit being tested.

STATIC SENSITIVE

\ This equipment contains electrostatic discharge (ESD) sensitive
parts. Observe static control precautions when handling,
installing and servicing this product.

THESE WARNINGS AND INSTRUCTIONS ARE INCLUDED TO ENABLE THE USER TO OBTAIN
MAXIMUM EFFECTIVENESS AND TO ALERT THE USER TO SAFETY ISSUES

APPLICATION AREA: Industrial (non-consumer) "Motor speed control utilising DC motors".

PRODUCT MANUAL: This manual is intended to provide a description of how the product works. It is not
intended to describe the apparatus into which the product is installed.

This manual is to be made available to all persons who are required to design an application, install, service
or come into direct contact with the product.

APPLICATIONS ADVICE: Applications advice and training is available from Sprint Electric.
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2.3 General Risks

INSTALLATION: THIS PRODUCT IS CLASSIFIED AS A COMPONENT AND MUST BE USED IN A
SUITABLE ENCLOSURE
Ensure that mechanically secure fixings are used as recommended.
Ensure that cooling airflow around the product is as recommended.
Ensure that cables and wire terminations are as recommended and clamped to
required torque.
Ensure that a competent person carries out the installation and commissioning of
this product.
Ensure that the product rating is not exceeded.

APPLICATION RISK: ELECTROMECHANICAL SAFETY IS THE RESPONSIBILITY OF THE USER
The integration of this product into other apparatus or systems is not the
responsibility of the manufacturer or distributor of the product.

The applicability, effectiveness or safety of operation of this equipment, or that of
other apparatus or systems is not the responsibility of the manufacturer or
distributor of the product.

Where appropriate the user should consider some aspects of the following risk assessment.

RISK ASSESSMENT: Under fault conditions or conditions not intended.
1. The motor speed may be incorrect. 2. The motor speed may be excessive.
3. The direction of rotation may be incorrect. 4. The motor may be energised.

In all situations the user should provide sufficient guarding and/or additional redundant monitoring and safety
systems to prevent risk of injury. NOTE: During a power loss event the product will commence a
sequenced shut down procedure and the system designer must provide suitable protection for this case.

MAINTENANCE: Maintenance and repair should only be performed by competent persons using only
the recommended spares (or return to factory for repair). Use of unapproved parts may create a hazard and
risk of injury.

WHEN REPLACING A PRODUCT IT IS ESSENTIAL THAT ALL USER DEFINED
PARAMETERS THAT DEFINE THE PRODUCT'S OPERATION ARE CORRECTLY
INSTALLED BEFORE RETURNING TO USE. FAILURE TO DO SO MAY CREATE A
HAZARD AND RISK OF INJURY.

PACKAGING: The packaging is combustible and if disposed of incorrectly may lead
to the generation of toxic fumes, which are lethal.

WEIGHT: Consideration should be given to the weight of the product when handling.
REPAIRS: Repair reports can only be given if the user makes sufficient and accurate defect reporting.

Remember that the product without the required precautions can represent an electrical hazard and risk of
injury, and that rotating machinery is a mechanical hazard.

PROTECTIVE INSULATION:

1. All exposed metal insulation is protected by basic insulation and user bonding to earth i.e. Class 1.

2. Earth bonding is the responsibility of the installer.

3. All signal terminals are protected by basic insulation, and the user earth bonding. (Class 1). The purpose
of this protection is to allow safe connection to other low voltage equipment and is not designed to allow
these terminals to be connected to any un-isolated potential.
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3.1 General rules

3.1.1 Sample times

When application blocks are being processed the
workload on the internal microprocessor is increased.

With no application blocks activated the time taken to
T — perform all the necessary tasks (cycle time) is

. ] - approximately 5mS.
The input low The input high
time must be at time must be at With all the application blocks activated the cycle time
least 50mS least 50mS is approximately 10mS. In the future, the designers

expect to add even more application blocks.
It is not expected however that the typical cycle time will ever exceed 30mS. (Bear in mind that it

would be highly unusual for all the application blocks to be activated).

With this in mind it is recommended that the system designer takes care that external logic signals

are stable long enough to be recognised. In order to achieve this, the logic input minimum dwell time has
been specified at 50mS.

It will of course be possible to operate with much lower dwell times than this for simpler installations

where the cycle time is low. There is then the risk that a future re-configuration of the blocks by the user
would increase the cycle time sufficiently to cause sampling problems.
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3.1.2 Order of processing
It may be useful for system designers to know the order in which the blocks are processed within each cycle.

0) Analogue inputs 12) Torque compensator
1) Motorised pot 13) Zero interlocks

2) Digital inputs 14) Speed control

3) Reference exchange 15) Preset speed

4) Jumpers 16) Parameter profile
5) Multi-function 17) Latch

6) Alarms 18) Batch counter

7) PID1, 2 19) Interval timer

8) Summer 1, 2 20) Filters

9) Run mode ramps 21) Comparators

10) Diameter calc 22) C/O Switches

11) Taper tension 23) All terminal outputs

3.1.3 Logic levels

Logic inputs will recognise the value zero, (any units), as a logic low. All other numbers, including negative
numbers, will be recognised as a logic high.

3.1.4 Activating blocks

In order to activate a block it is necessary to configure its GOTO window to a PIN other than 400)Block
disconnect. In the CONFIGURATION menu first enter the ENABLE GOTO, GETFROM window and set it to
ENABLED. Then staying in the CONFIGURATION menu proceed to BLOCK OP CONFIG to find the appropriate
GOTO. (Note, The GOTO windows for Multi function 1- 8, Comparator 1-4 and C/O switch 1-4 are contained
within each block menu for convenience). After completing the connection return to the ENABLE GOTO,
GETFROM window and set it to DISABLED.

3.1.5 CONFLICT HELP MENU

CONFIGURATION 2
CONFLICT HELP MENU 3

CONFLICT HELP MENU 3
NUMBER OF CONFLICTS

CONFLICT HELP MENU 3
MULTIPLE GOTO ON PIN

If there has been an accidental connection of more than one GOTO to any PIN, then when the ENABLE
GOTO, GETFROM is set to DISABLED, (this is done at the end of a configuration session), the automatic
conflict checker will give the alarm message GOTO CONFLICT. This menu is provided to assist the user in
locating the PIN with the GOTO conflict.

Proceed to the CONFLICT HELP MENU in the CONFIGURATION menu (see product manual) to find the
number of conflicting GOTO connections, and the target PIN that causes the conflict. One of the GOTO
connections must be removed to avoid the conflict.

This process is repeated until there are no conflicts.

Note that this tool is extremely helpful. Without it there is the possibility that user GOTO configuration errors
would cause multiple values to alternately appear at the conflict PIN resulting in unusual system behaviour.
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APPLICATION BLOCKS menu

The application blocks can be used to create

complex control applications.

ENTRY MENU LEVEL 1
APPLICATION BLOCKS 2
APPLICATION BLOCKS 2
FILTER 2 3

I
APPLICATION BLOCKS 2
BATCH COUNTER 3
_____________________________________________|
I
APPLICATION BLOCKS 2
INTERVAL TIMER 3
_____________________________________________|
I
APPLICATION BLOCKS 2
COMPARATORS 1t0 4 3
_____________________________________________|
I
APPLICATION BLOCKS 2
C/O SWITCH 1 to 4 3
I
APPLICATION BLOCKS 2
RESERVED FOR FUTURE
I
APPLICATION BLOCKS 2
RESERVED FOR FUTURE
I
APPLICATION BLOCKS 2
RESERVED FOR FUTURE
I
APPLICATION BLOCKS 2
RESERVED FOR FUTURE
_____________________________________________|
I
APPLICATION BLOCKS 2
RESERVED FOR FUTURE
_____________________________________________|
[
APPLICATION BLOCKS 2
RESERVED FOR FUTURE

APPLICATION BLOCKS 2
RESERVED FOR FUTURE
I
APPLICATION BLOCKS 2
SUMMER 1 3
. ___________________________________________________|
I
APPLICATION BLOCKS 2
SUMMER 2 3
I
APPLICATION BLOCKS 2
PID 1 3
I
APPLICATION BLOCKS 2
PID 2 3
. ___________________________________________________|
I
APPLICATION BLOCKS 2
PARAMETER PROFILE 3
. ___________________________________________________|
I
APPLICATION BLOCKS 2
REEL DIAMETER CALC 3
. ___________________________________________________|
I
APPLICATION BLOCKS 2
TAPER TENSION CALC 3
. ___________________________________________________|
I
APPLICATION BLOCKS 2
TORQUE COMPENSATOR 3
I
APPLICATION BLOCKS 2
PRESET SPEED 3
I
APPLICATION BLOCKS 2
MULTI FUNCTION 1to 8 3
I
APPLICATION BLOCKS 2
LATCH 3
I
APPLICATION BLOCKS 2
FILTER 1 3

HRORIRRIE BRI

HRRRIRRIRIIRIRRI9S -
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3.2 APPLICATION BLOCKS / SUMMER 1, 2

PIN number range 401 to 427.

APPLICATION BLOCKS 2
SUMMER 1 3

Summer 1 and 2 are identical apart from the PIN
numbers. The PIN numbers for both summers are
in the section headings.

There are 2 hidden PINs in each block for CH2 and
CH21 subtotal outputs.

SUMMER1:
SUMMER2:

Pins 691 Ch2 and 692 Ch1l.
Pins 693 Ch2 and 694 Chl

This menu allows programming of a general
purpose signhal summing and scaling block.

SUMMER 1 3
413)SUMMER1 CLAMP

SUMMER 1 3
401)SUMMER1 OP MON

SUMMER 1 3
402)SUMMER1 SIGN1

SUMMER 1 3
403)SUMMER1 SIGN2

SUMMER 1 3
404)SUMMER1 RATIO1

SUMMER 1 3
405)SUMMER1 RATIO2

SUMMER 1 3
406)SUMMER1 DIVIDER1

SUMMER 1 3
407)SUMMERL1 DIVIDER2

SUMMER 1 3
408)SUMMER1 INPUT1

SUMMER 1 3
409)SUMMER1 INPUT2

SUMMER 1 3
410)SUMMER1 INPUT3

SUMMER 1 3
411)SUMMER1 DEADBAND

SUMMER 1 3
412)SUMMER1 OP INVRT

BORIRIRIRIRIRIORINIRI4



3.2.1 SUMMER 1, 2 / Block diagram
There are 2 identical independant SUMMER blocks
I— PIN 7] . o B Q Pin
411 i 692
dead PIN PIN PIN No display
PIN 408 PIN 413
band (|| 402 404 406 ' Subtotal Summer 1
+ - — . — ———I outout
Input 1 / /— >< 3 PIN 413
I H
PIN 410 + PIN 412 PT;S_ PIN 401
Input 3 -I_/_ PIN 413 Output
T ;
. | Summer 1
PIN 409 PIN 403 PIN 405 PIN 407 PIN 413
| | —I—/ - >< - . = No display -il_N 412 GO TO
— - Subtotal
Input 2 M) PIN 413 " /_
Pin
L L L 691
—INEH T AR
425 : 694
dead PIN PIN PIN No display
PIN 422 PIN 427
band / 416 418 420 Subtotal Summer 2
+ = = . - output
Input 1 / /— >< o PIN 427
I H
PIN 424 PIN 426 PIN 427 PIN 415
Input 3 -I_/— PIN 427 Output
T -
I | Summer 2
PIN 423 PIN 417 PIN 419 PIN 427
|| —I—/ - >< - — No display IN 426 GO TO
Input 2 — PIN 427 Subtotal /
output —

— A H A

Pin
693

3.2.2 SUMMER 1, 2 / Total output monitor

PIN 401 / 415

SUMMER 1 3 401)SUMMER1 OP MON
401)SUMMER1 OP MON 0.00%
Monitors the final total output PARAMETER RANGE DEFAULT PIN
value of the summer block. SUMMER1 OP MON +/-200.00% 0.00% 401
3.2.3SUMMER 1, 2/Sign1 PIN 402/ 416
SUMMER 1 3 402)SUMMER1 SIGN1
402)SUMMER1 SIGN1 NON-INVERT
Used to invert the signal PARAMETER RANGE DEFAULT PIN
arriving at input 1. SUMMER1 SIGN1 INVERT or NON-INVERT | NON-INVERT | 402
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3.2.4 SUMMER 1, 2/ Sign 2 PIN 403/ 417

SUMMER 1 3
403)SUMMER1 SIGN2

403)SUMMER1 SIGN2
NON-INVERT

<

Used to invert the signal
arriving at input 2.

PARAMETER

RANGE

DEFAULT

PIN

SUMMER1 SIGN 2

INVERT or NON-INVERT

NON-INVERT

403

3.2.5SUMMER 1, 2/ Ratio 1 PIN 404/ 418

SUMMER 1 3 404)SUMMER1 RATIO1

404)SUMMER1 RATIO1 1.0000
Sets the ratio value for the PARAMETER RANGE DEFAULT PIN
signal arriving at input 1. SUMMER1 RATIO1 +/-3.0000 1.0000 404

3.2.6 SUMMER 1, 2 / Ratio 2 PIN 405/ 419

SUMMER 1 3
405)SUMMER1 RATIO2

e

405)SUMMER1 RATIO2
1.0000

Sets the ratio value for the
signal arriving at input 2.

PARAMETER

RANGE

DEFAULT

PIN

SUMMER1 RATIO2

+/-3.0000

1.0000

405

3.2.7 SUMMER 1, 2 / Divider 1 PIN 406 / 420

SUMMER 1 3
406)SUMMERL1 DIVIDER1

406)SUMMERL1 DIVIDER1
1.0000

Sets divisor for signal arriving
at IP1. A zero gives zero output

PARAMETER

RANGE

DEFAULT

PIN

SUMMER1 DIVIDER1

+/-3.0000

1.0000

406

3.2.8 SUMMER 1, 2 / Divider 2 PIN 407 / 421

SUMMER 1 3 407)SUMMER1 DIVIDER2

407)SUMMER1 DIVIDER2 1.0000
. ___________________________________________________| . ___________________________________________________|
Sets divisor for signal arriving PARAMETER RANGE DEFAULT PIN
at IP2. A zero gives zero output SUMMER1 DIVIDER2 +/-3.0000 1.0000 407
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3.2.9 SUMMER 1, 2/ Input 1 PIN 408 / 422

SUMMER 1 3
408)SUMMER1 INPUT1

408)SUMMER1 INPUT1
0.00%

3

Sets value for input 1.

PARAMETER

RANGE

DEFAULT

PIN

SUMMER1 INPUT1

+/-300.00%

0.00%

408

3.2.10 SUMMER 1, 2/ Input 2 PIN 409 / 423

SUMMER 1 3
409)SUMMER1 INPUT2

409)SUMMER1 INPUT2
0.00%

e

Sets value for input 2.

PARAMETER

RANGE

DEFAULT

PIN

SUMMER1 INPUT2

+/-300.00%

©
o
3
>

409

3.2.11 SUMMER 1, 2/ Input 3 PIN 410/ 424

SUMMER 1 3
410)SUMMER1 INPUT3

410)SUMMER1 INPUT3
0.00%

Sets value for input 3.

PARAMETER

RANGE

DEFAULT

PIN

SUMMER1 INPUT3

+/-300.00%

o©
o
3
>

410

3.2.12 SUMMER 1, 2 / Deadband PIN 411 / 425

SUMMER 1 3
411)SUMMER1 DEADBAND

411)SUMMER1 DEADBAND
0.00%

Sets +/- % deadband width
centred on 0.00% for input 1.

PARAMETER

RANGE

DEFAULT

PIN

SUMMER1 DEADBAND

0.00 to 100.00%

0.00%

411

3.2.13 SUMMER 1, 2 / Output sign inverter

PIN 412 / 426

SUMMER 1 3 412)SUMMER1 OP INVRT

412)SUMMER1 OP INVRT NON-INVERT
Used to invert the output signal PARAMETER RANGE DEFAULT PIN
from the summing block. SUMMER1 OP INVRT | INVERT / NON-INVERT | NON-INVERT | 412
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3.2.14 SUMMER 1, 2 / Symmetrical clamp PIN 413/ 427

SUMMER 1 3 413)SUMMER1 CLAMP

413)SUMMER1 CLAMP 105.00%
Sets the value of a symmetrical PARAMETER RANGE DEFAULT PIN
clamp for inputs 1, 2 and output [ SUMMER1 CLAMP 0.00 to 200.00% 105.00% | 413

The subtotal values after clamping for SUMMER1 are available on hidden PIN 692 (CH1) and 691 (CHZ2)
The subtotal values after clamping for SUMMER2 are available on hidden PIN 694 (CH1) and 693 (CH2)
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3.3 APPLICATION BLOCKS / PID 1, 2.

There are 2 identical PID blocks.
Pins 429 to 474

APPLICATION BLOCKS 2
PID 1 3

PID 1 3
441)PID1 PRESET VAL

PID 1 3
442)PID1 RESET

PID 1 3
443)PID1 POS CLAMP

PID 1 3
444)PID1 NEG CLAMP

PID 1 3
445)PID1 OUTPUT TRIM

PID 1 3
446)PID1 PROFL MODE

PID 1 3
447)PID1 MIN PROP GN

PID 1 3
448)PID1 X-AXIS MIN

PID 1 3
PID1 X-AXIS GET FROM

PID 1 3
449)PID1 PROFILED GN

PID 1 3

450)PID1 CLAMP FLAG

PID 1
451)PID1 ERROR MON

PID 1
429)PID1 OP MONITOR

PID 1
430)PID1 INPUT1

PID 1 3
431)PID1 RATIO1

|
PID 1 3

432)PID1 DIVIDER1

PRORCRIR) RN E)

PID 1 3
433)PID1 INPUT2

|
PID 1 3
434)PID1 RATIO2

[
PID 1 3
435)PID1 DIVIDER2

|
PID 1 3
436)PID1 PROP GAIN

|
PID 1 3
437)PID1 INTEGRAL TC

|
PID 1 3
438)PID1 DERIV TC

[
PID 1 3
439)PID1 FILTER TC

[
PID 1 3

440)PID1 INT PRESET

PORCRIPIRORIDIPIBIRINIEI
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This block performs the function of a classical PID to allow insertion of an exterior control loop around the

basic drive loops. Typical uses are, Dancer arm, loadcell tension, centre driven winding.

Features:-

Independent adjustment and selection of P, I, D.
Scaling of feedback and reference inputs.
Adjustable filter.
Preset mode on integral term.
Output scaler with independent +/-limit clamps.
Built in gain profiling option.

3.3.1 PID 1, 2/ Block diagram

2 identical independant PID blocks

-

= i1l :
Gain profiler PIN 441 Int preset PID PIN 429
PIN PIN PIN PIN [ GET PIN 440
446 |447 |448 (449 [FROM
mode| min |X-axi{ Gain Preset valiie GO TO PID output
select]P gainf min | OP I I I
Release / Reset
PIN 430 PIN 431 — | PIN437 PIN 445
, | | | | PIN Time const. ‘
X o I X
Input 1 val Error val Trim
I
PIN 432 Prop gain Output Enable PIN 443
Filter 0 o
P Vo PIN 444
I I
PIN 433 PIN 434 PIN 435 PIN 438 PIN 439 PIN 450
|| . Time const. Filter time
>< Prop gain D Constant
Input 2 val PIN 436 TF PIN 442 Clamp flag

I

PID2 b
Gain profiler PIN 464 Int preset PID PIN 452
PIN PIN PIN PIN [ GET PIN 463
469 [470 [471 (472 |[FROM
mode| min |X-axi{ Gain Preset valiie GO TO PID output
select]P gainf min | OP I I I
Release / Reset
PIN 453 PIN 454 PIN 460 PIN 468
, | | | | PIN Time const. ‘
X e I X
Input 1 val Error val Trim
I
PIN 455 Prop gain Output Enable PIN 466
Filter 0 o
P Vo PIN 467
I I
PIN 456 PIN 456 PIN 458 PIN 461 PIN 462 A PIN 473
|| . Time const. Filter time
>< . Prop gain D Constant
Input 2 val ) PIN 459 TF PIN 465 Clamp flag
Reget
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3.3.2 PID 1, 2 / PID output monitor

PIN 429 / 452

PID 1
429)PID1 OP MONITOR

429)PID1 OP MONITOR
0.00%

4

This is the final output of the
PID1 block.

PARAMETER

RANGE

PIN

PID1 OP MONITOR

+/-300.00%

429

This window has a branch hopping facility to 3.3.25 PID 1, 2 / PID error value monitor PIN 451/ 474

3.3.3PID 1, 2/ PID IP1 value PIN 430/ 453

PID 1
430)PID1 INPUT1

430)PID1 INPUT1
0.00%

e
<

Sets value for PID input 1. This
is normally the PID reference.

PARAMETER

RANGE

DEFAULT

PIN

PID1 INPUT1

+/-300.00%

o
o
R
>

430

3.3.4PID 1, 2/ PID IP1 ratio PIN 431/ 454

PID 1 3 431)PID1 RATIO1
431)PID1 RATIO1 1.0000
Sets the scaling factor for the PARAMETER RANGE DEFAULT PIN
PID input 1 value. PID1 RATIO1 +/-3.0000 1.0000 431
3.3.5PID 1, 2/ PID IP1 divider PIN 432/ 455

PID 1 3 432)PID1 DIVIDER1

432)PID1 DIVIDER1 1.0000
Sets divisor for IP1 signal PARAMETER RANGE DEFAULT PIN
channel. Zero gives zero output PID1 DIVIDER1 +/-3.0000 1.0000 432

3.3.6 PID 1, 2/ PID IP2 value PIN 433/ 456

PID 1
433)PID1 INPUT2

433)PID1 INPUT2
0.00%

Sets value for PID input 2. This
is normally the PID reference.

PARAMETER

RANGE DEF

AULT PIN

PID1 INPUT2

+/-300.00%

0.00%

433
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3.3.7PID 1, 2/ PID IP2 ratio PIN 434 / 457

PID 1 3
434)PID1 RATIOZ2

434)PID1 RATIO2
1.0000

Sets the scaling factor for the PARAMETER RANGE DEFAULT PIN
PID input 2 value. PID1 RATIO2 +/-3.0000 1.0000 434

3.3.8PID 1, 2/ PID IP2 divider PIN 435/ 458

PID 1 3 435)PID1 DIVIDER2

435)PID1 DIVIDER2 1.0000
Sets divisor for IP2 signal PARAMETER RANGE DEFAULT PIN
channel. Zero gives zero output PID1 DIVIDER2 -+/-3.0000 1.0000 435

3.3.9PID 1, 2 / PID proportional gain PIN 436 / 459

PID 1 3 436)PID1 PROP GAIN

436)PID1 PROP GAIN 1.0
Sets the PID gain independently PARAMETER RANGE DEFAULT PIN
of the | and D time constants. PID1 PROP GAIN 0.0 to 100.0 1.0 436

Proportional output = gain X (1 + DiffT/IntT) X error%. A higher gain usually provides a faster response.
Normally the DiffT is much smaller than IntT, hence the equation then approximates to:-

Prop output = gain X error%.

E. g. A gain of 10 and a step change in the error of 10% wiill result in a step change at the output of 100%.
Note. The gain may be profiled using the PARAMETER PROFILE section within this menu.

3.3.10 PID 1, 2 / PID integrator time constant PIN 437 / 460

437)PID1 INTEGRAL TC
5.00 SECS

PID 1 3
437)PID1 INTEGRAL TC

Sets the PID integrator time PARAMETER RANGE DEFAULT PIN
constant. PID1 INTEGRAL TC 0.01 to 100.00 seconds 5.00 secs | 437

Note. Processes that take a long time to react will usually require a longer integrator time constant.
When the PID output reaches the clamp limits the integrator is held at the prevailing condition.

The clamp levels are also seperately applied to the internal integrator term result.

See 3.3.16 and 3.3.17 .PID 1, 2 / PID negative clamp level PIN 444 / 467
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3.3.11 PID 1, 2 / PID derivative time constant PIN 438/ 461

438)PID1 DERIV TC
0.000 SECS

PID 1 3
438)PID1 DERIV TC

Sets the PID derivative time PARAMETER RANGE DEFAULT PIN
constant. PID1 DERIV TC 0.000 to 10.000 seconds 0.000 secs | 438

If the derivative time constant is set to 0.000, then the D term is effectively removed from the block. Loops
that require a rapid response but suffer from overshoot normally benefit from a smaller derivative time
constant.

3.3.12 PID 1, 2 / PID derivative filter time constant PIN 439/ 462

PID 1 3 439)PID1 FILTER TC

439)PID1 FILTER TC 0.100 SECS
Sets the time constant of the PARAMETER RANGE DEFAULT PIN
PID output filter. PID1 FILTER TC 0.000 to 10.000 seconds 0.100 secs | 439

The derivative of a noisy error signal can lead to unwanted output excursions. This filter time constant is
typically set at DERIV TC/5 (See above). A time constant of 0.000 will turn the filter off. The filter is applied
to the sum of the P, | and D terms.

3.3.13 PID 1, 2/ PID integrator preset PIN 440 / 463

PID 1 3 440)PID1 INT PRESET

440)PID1 INT PRESET DISABLED
Enables the integrator to be PARAMETER RANGE DEFAULT PIN
preset to the value in PIN 441. PID1 INT PRESET ENABLED or DISABLED DISABLED 440

Note. The PID INT PRESET function operates independantly from the PID RESET function.
If the integrator preset is permanently enabled then the | term is effectively removed from the block.

3.3.14 PID 1, 2 / PID integrator preset value PIN 441 / 464

441)PID1 PRESET VAL
0.00%

PID 1 3
441)PID1 PRESET VAL

%

This integrator preset value is PARAMETER RANGE DEFAULT PIN
enabled by PID1 INT PRESET. PID1 PRESET VAL +/-300.00% 0.00% 441

Note. The preset function is overidden by the PID RESET function.
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3.3.15PID 1, 2/ PID reset PIN 442 / 465

PID 1 3
442)PID1 RESET

<

442)PID1 RESET
DISABLED

When DISABLED it turns on the PARAMETER RANGE DEFAULT PIN
OP and releases the integrator. PID1 RESET ENABLED or DISABLED DISABLED 442

Note. When the reset is ENABLED the output stage and the integrator are set to 0.00%.
Note. The PID RESET operates independantly from and has priority over the integrator preset function.

3.3.16 PID 1, 2 / PID positive clamp level PIN 443/ 466

PID 1 3 443)PID1 POS CLAMP

443)PID1 POS CLAMP 100.00%
Sets the positive clamp level PARAMETER RANGE DEFAULT PIN
for the PID output. PID1 POS CLAMP 0.00 to 105.00% 100.00% 443

Note. When the output is being clamped at this level, the integrator is held at its prevailing value

3.3.17 PID 1, 2 / PID negative clamp level PIN 444 / 467

444)PID1 NEG CLAMP
-100.00%

PID 1 3
444)PID1 NEG CLAMP

Sets the negative clamp level PARAMETER RANGE DEFAULT PIN
for the PID output. PID1 NEG CLAMP 0.00 to -105.00% -100.00% | 444

Note. When the output is being clamped at this level, the integrator is held at its prevailing value

445)PID1 OUTPUT TRIM
0.2000

3.3.18 PID 1, 2/ PID output % trim PIN 445 / 468

PID 1 3
445)PID1 OUTPUT TRIM

Sets the scaling trim factor for PARAMETER RANGE DEFAULT PIN
the PID output. PID1 OUTPUT TRIM +/-3.0000 0.2000 445

The output of the PID may be inverted by selecting a negative trim factor.



APPLICATION BLOCKS 25

3.3.19 PID 1, 2 / PID profile mode select PIN 446 / 469

PID 1 3 446)PID1 PROFL MODE

446)PID1 PROFL MODE 0
Allows selection of gain profile PARAMETER RANGE DEFAULT PIN
curve shape PID1 PROFL MODE 1 of 5 modes 0 446

ode | Law of profile curve

Yaxis output = Yaxis MAX

Yaxis output = Square law change between MIN and MAX

Yaxis output = Cubic law change between MIN and MAX

M
0
1 Yaxis output = Linear change between MIN and MAX
2
3
4

Yaxis output = 4™ power law change between MIN and MAX

Y AXIS
GAIN
OUTPUT

2 X-AXIS = 100% < These X and Y axis values

are always associated with
436)PID1 PROP GAIN each other

These X and Y axis values
are always associated with

g each other
\| 447)PID1 MIN PROP GAIN

448)PID1 X-AXIS MIN

PRFL X-AXIS GET FROM

3.3.20 PID 1, 2 / PID minimum proportional gain PIN 447 / 470

447)PID1 MIN PROP GN
20.00%

PID 1 3
447)PID1 MIN PROP GN

Sets the minimum value for the PARAMETER RANGE DEFAULT PIN
PID parameter profile ouput. PID1 MIN PROP GN 0.00 to 100.00% 20.00% 447

3.3.21 PID 1, 2 / PID Profile X axis minimum PIN 448 / 471

448)PID1 X-AXIS MIN
0.00%

Sets the minimum value for the PARAMETER RANGE DEFAULT PIN
PID parameter profile X-AXIS. PID1 X-AXIS MIN 0.00 to 100.00% 0.00% 448

PID 1 3
448)PID1 X-AXIS MIN
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3.3.22 PID 1, 2/ PID Profile X axis GET FROM

PID 1 3
PID1 X-AXIS GET FROM

PID1 X-AXIS GET FROM
400)Block Disconnect

<

Sets the PIN for the profile X PARAMETER RANGE DEFAULT
axis input signal source. PID1 X-AXIS GET FROM 000 to 720 | 400)Block Disconnect

Note This GET FROM input has a built in rectifier and hence will accept bi-polar or unipolar inputs.

3.3.23 PID 1, 2 / PID Profiled prop gain output monitor PIN 449 / 472

PID 1 3 449)PID1 PROFILED GN

449)PID1 PROFILED GN 0.0
This is an output monitor of the PARAMETER RANGE PIN
PID1 profiled proportional gain. PID1 PROFILED GN 0.0 to 100.0

This window has a branch hopping facility.

3.3.24 PID 1, 2 / PID clamp flag monitor PIN 450/ 473

450)PID1 CLAMP FLAG
LOW

PID 1 3
450)PID1 CLAMP FLAG

Shows if the PID OP has PARAMETER RANGE PIN
reached the clamp limits. PID1 CLAMP FLAG | HIGH (clamped) or LOW

See 3.3.16 and 3.3.17 PID 1, 2 / PID negative clamp level PIN 444 / 467.

This window has a branch hopping facility.
451)PID1 ERROR MON
0.00%

3.3.25 PID 1, 2 / PID error value monitor PIN 451/ 474

PID 1 3
451)PID1 ERROR MON

Shows the result of subtracting PARAMETER RANGE PIN
IPs Channel 2 from Channel 1. PID1 ERROR MON +/-105.00% 451

Note. This error signal is internally clamped at +/-105.00%. I
This window has a branch hopping facility to 3.3.2 PID 1, 2 / PID output monitor PIN 429 / 452.
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3.4 APPLICATION BLOCKS /
PARAMETER PROFILER

PINs used 475 to 481 PARAMETER PROFILER 3
PRFL X-AXIS GET FROM

APPLICATION BLOCKS 2 PARAMETER PROFILER 3
PARAMETER PROFILER 3 475)PROFILE Y OP MON

BORORIRRININSS

PARAMETER PROFILER 3

3.4.1 PARAMETER PROFILER / Block diagram 476)PROFILER MODE
_____________________________________________|
|
Y at xmax 4 Mode PIN 476 PIN 473
PIN 478 v PARAMETER PROFILER 3
Y at Xmin Yaxis oupt 477)PROFLR Y AT Xmin
GET PIN 477 & XX axis Parameter —
min max i
,FROM X rRecTiFy PIN 479 PIN 480 profiler I
N PIN GO TO
X axis Input .481 ‘ I PARAMETER PROFILER 3
" -‘ 478)PROFLR Y AT Xmax
_____________________________________________|
This block is used when it is desirable to modulate '
one parameter according to the magnitude of PARAMETER PROFILER 3
another. A typical example is changing the gain of 479)PROFILER Xmin

a block as the error increases.

The. t_)lock symbol shovv§ the profll_er work.mg in the PARAMETER PROFILER 3
positive quadrant by using a rectified version of the 480)PROFILER Xmax

input signal to indicate the position on the profile X

axis. The related Y axis amplitude is then sent to I

the block output. Both axes are able to impose
maximum and minimum levels to the profile ||| PARAMETER PROFILER 3
translation. The profile curve is able to adopt 481)PROFLR X RECTIFY
several different modes.

It is possible to use the block in up to 4 quadrants for specialist applications.
The input is connected by using the PRFL X-AXIS GET FROM window in this menu.

3.4.1.1 Profile for Y increasing with X

Y AXIS 2 PROFILER Xmax :|< These X and Y axis values

are always associated with
each other

PROFLR Y AT Xmax

T

These X and Y axis values

\l PROFILER Xmin are always associated with
e each other
\| PROFLR Y AT Xmin

X AXIS

The graph shows the positive quadrant only.
It is useful to consider each pair of min values as a coordinate, and each pair of max values as a coordinate.
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3.4.1.2 Profile for Y decreasing with X

}OFILER Xmin

PROFLR Y AT Xmin

Y AXIS

< These X and Y axis values

are always associated with
each other

PROFILER Xmax

_ :J| PROFLR Y AT Xmax
ﬁ X AXIS

The graph shows the positive quadrant only.
It is useful to consider each pair of min values as a coordinate, and each pair of max values as a coordinate.

These X and Y axis values
are always associated with
each other

3.4.1.3 Examples of general profiles

X Rectify X Rectify X Rectify
DISABLED DISABLED DISABLED

Coord  Xmax
And Y at Xmax

Coord ~ Xmin
And Y at Xmin

Coord  Xmax
And Y at Xmax

Coord  Xmax
And Y at Xmax

Coord ~ Xmin
And Y at Xmin

Coord  Xmin
And Y at Xmin

Coord  Xmax
And Y at Xmax

Coord  Xmax
And Y at Xmax

— [

Coord  Xmax
And Y at Xmax

=

>[§|geAcsl|i_ng Coord ~ Xmin élgz(gll_gD Coord ~ Xmin EIZGACBIII.?D Coord ~ Xmin
And Y at Xmin And Y at Xmin And Y at Xmin
Coord  Xmax Coord  Xmax
And Y at Xmax And Y at Xmax
Coord  Xmax ‘
And Y at Xmax
X Rectify Coord  Xmin X Rectify Coord  Xmin X Rectify Coord  Xmin
ENABLED And Y at Xmin ENABLED And Y at Xmin ENABLED And Y at Xmin

1) The above graphs show some of the possibile profiles.

2) When using 2™ , 3" or 4™ order modes the curve always approaches the Xmin coordinate asymptotically.
3) If the value for Xmin is greater or equal to Xmax, then Y is constant and equal to PROFLR Y AT Xmax.

4) If the PROFILER MODE is set to O then Y is constant and equal to PROFLR Y AT Xmax.
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3.4.2 PARAMETER PROFILER / Profile Y output monitor

PARAMETER PROFILER 3
475)PROFILE Y OP MON

PIN 475

475)PROFILE Y OP MON
0.00%

This is the final output monitor
of the parameter profiler block.

PARAMETER

RANGE

DEFAULT

PIN

PROFILE Y OP MON

+/-300.00%

0.00%

475

3.4.3 PARAMETER PROFILER / Profiler mode PIN 476

PARAMETER PROFILER 3
476)PROFILER MODE

‘ 476)PROFILER MODE \
0

e

Sets the mode of the profile
curve between min and max.

PARAMETER

RANGE

DEFAULT

PIN

PROFILER MODE

1 of 5 modes

0

ode | Law of profile curve

Yaxis output = Y at Xmax

Yaxis output = Square law change between min coords and max coords

Yaxis output = Cubic law change between min coords and max coords

M
0
1 Yaxis output = Linear change between min coords and max coords
2
3
4

Yaxis output = 4™ power law change between min coords and max coords

3.4.4 PARAMETER PROFILER / Profile Y at Xmin PIN 477

PARAMETER PROFILER 3
477)PROFLR Y AT Xmin

477)PROFLR Y AT Xmin
0.00%

Sets the corresponding value
for the Y axis at Xmin.

PARAMETER

RANGE

DEFAULT

PIN

PROFLR Y AT Xmin

+/-300.00%

0.00%

477

3.4.5 PARAMETER PROFILER / Profiler Y at Xmax PIN 478

PARAMETER PROFILER 3
478)PROFLR Y AT Xmax

478)PROFLR Y AT Xmax
0.00%

Sets the corresponding value
for the Y axis at Xmax.

PARAMETER

RANGE

DEFAULT

PIN

PROFLR Y AT Xmax

+/-300.00%

100.00%

478




30

APPLICATION BLOCKS

3.4.6 PARAMETER PROFILER / Profile X axis minimum PIN 479

PARAMETER PROFILER 3
479)PROFILER Xmin

=

479)PROFILER Xmin
0.00%

.9

Sets the minimum value for the
X axis input.

PARAMETER

RANGE

DEFAULT

PIN

PROFILER Xmin

+/-300.00%

0.00%

479

If the val