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WARNINGS AND INSTRUCTIONS

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

A NEVER WORK ON THE CONTROLLER, MOTOR, OR AUXILIARY EQUIPMENT
WITHOUT FIRST ISOLATING ALL SUPPLIES TO THE SYSTEM.

APPLICATION AREA: Industrial (non consumer) motor speed control utilising dc shunt machines.
PRODUCT MANUAL: The product manual is to provide a description of how the product works and is not
intended to describe how the apparatus works into which it may be installed.

This product manual is to be made available to all persons who are required to: design an application install and

service or any other associated operation with this product.

APPLICATION ADVICE: Applications advice and training is available from Eurotherm Drives Ltd.

A INSTALLATION: Ensure that mechanically secure fixings are used as recommended.

ENSURE THAT THE ENCLOSURE INTO WHICH THIS PRODUCT IS MOUNTED IS SUITABLE
FOR THAT ENVIRONMENT (NOTE: THIS PRODUCT MAY BE IP00 OR IP20 AND HENCE
REQUIRES FURTHER PROTECTION TO AVOID PERSONAL INJURY).

Ensure that cooling and air flow around the product are és recommended.

Ensure that cables and wire terminations are as recommended and clamped to required torque.

Ensure that the installation and commissioning of this product are carried out by a component person.

Ensure that the product rating is not exceeded.

Zh APPLICATION RISK: The integration of this product into other apparatus or system'is not the
responsibility of Eurotherm Drives Ltd as to its applicability, effectivity or safety of operation or of other
apparatus or systems.

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

A RISK ASSESSMENT: Under fault conditions or conditions not intended,

1. The motor speed may be incorrect. Hn these situations the users own risk
2. The motor speed may be excessive }assessment should provide either
3. The direction of rotation may be incorrect. }sufficient guarding to prevent risk of

injury or additional redundant monitoring
and safety systems.

4. The motor may be energised uniess the installation specifically prevents unexpected or unsequenced
energisation of the motor.
5. Due to the use of electricity in this product, only competent persons may install or service this product and
avoiding the danger of death by elecirocution or burning by using established safe working practices.
In these situations the users own risk assessment should provide for example lockable isolators to provide safe
working conditions,
NOTE: During power loss the product will not operate as specified.

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

WHEN REPLACING A PRODUCT IT IS ESSENTIAL THAT ALL USER DEFINED
PARAMETERS THAT DEFINE THE PRODUCTS 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 in this manner 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.
REFPAIRS: Repair reports can only be given if sufficient and accurate defect reporting is made by the user.

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

PROTECTIVE INSULATION: :

1. All exposed metal insulation is protected by basic insulation and bonding to earth i.e. Class 1.
NOTE: Earth bonding is the responsibility of the installer.

2. All signal terminals (terminals 1-39) are SELV i.e., protected by double insulation (Class 2). 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 unisolated potential.
NOTE: Thermal sensors contained within the motor are to be double insulated.

3 This protective insulation is provided under the follo(ving condition: three phase supply, neutral earth
return, single phase aux supply earth retumn.

4. Single fault conditions.

5 Ensure all wiring rated for highest system voltage.

CONTROLLER WARRANTY: For further details on Eurotherm Drives Controller Warranty and Repair
refer to the Standard Conditions of Sale 1A058393C.

]

ENCLOSURE: To maintain compliance with the European Low Voltage Directive Standards VDE 0160
(1994)/prENS50178(1995) the unit should be mounted inside a suitable control cubicle requiring a tool for
opening.

RCDS: Compatible with Type B RCDs only.

EUROTHERM DRIVES RESERVE THE RIGHT TO CHANGE OR ALTER THE SPECIFICATION
OF THIS PRODUCT WITHOUT NOTICE
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Introduction

1 Introduction

All members of the 570L Series of armature controllers accept standard three phase supply voltages in the range 110

to 480 Volts AC and provide controlled DC output voltages and currents suitable for powering DC shunt field and
permanent magnet motors.

Control of the 570L. series is implemented by means of a 16 Bit Microcontroller which provides several advanced
features:-

a} High Speed Fibre Optic digital communications interface.
b} Complex control algorithms not achievable by simple analogue circuitry,
c) Control circuitry built around standard software blocks.

The 570L features a Fibre Optic interface which allows integration into the Eurotherm Drives LINK systems network,
This is a fully programmable range of modules, designed for real time control of drives in a systems environment.

The controller is fully programmable, over the LINK network, via the Eurotherm Drives LINK configuration and
diagnostic software packages.

The 570L supports an optional secondary fibre optic network, This second network allows automatic self healing, in the
event of a single network failure,

All setpoints and other variables are sent as digital values over the LINK network. This gives excellent control accuracy.

All modules provide an interface for the Eurotherm Drives Microtach, for digital speed feedback. This gives greatly
improved speed holding accuracy.

The motor armature controllers include both regenerative and non-regenerative models.

Non-regenerative controllers consist of a fully-controlled Thyristor bridge with full transient and overload protection,

together with its associated electronic control circuitry, and provide accurate speed and/or torque control in one direction
of rotation.

Regenerative controllers consist of two fully-controlled, fully protected Thyristor bridges together with a sophisticated
electronic control of acceleration and deceleration, speed and torque in both directions of rotation.

All models of the 570L series, include a field current regulator, for extended speed and constant horsepower operation.
This consists of a half-controlled single phase Thyristor bridge with full transient and overload protection, together with
it's associated electronic control circuitry.

In all members of the 570L series, the control circuitry is totally isolated from the power circuitry, thus simplifying the
interconnection of controllers within 2 system and improving operator safety. The control circuitry adjusts automatically
to accept supply frequencies in the range 45-65 Hz and possesses high immunity to supply borne interference. The .
armature controllers are phase rotation insensitive.

All units of the range are designed for simple and economical panel mounting using keyhole slots. If it is necessary to
remove the controller from the panel, disconnection and reconnection is simplified by plug-in control connectors,

Standardisation of parts wherever possible throughout the range reduces the variety of spare parts required to maintain a
multi-drive system, For example, the same basic control and power supply PCB's are used in all types of 570L three
phase armature controllers regardless of horsepower or bridge configuration.

Start-up and locating of faults (both within the controller and external to it) are greatly assisted by the built-in two line
alpha-numeric display which automatically displays the first fault. The display also provides access to all alarms,
inputs and principal software blocks in the controller. Front panel LED indicators show the status of the drive, key
inputs and outputs,

570L/590L Product Manual 1-1



Introduction

This manual covers the following models from the S70L series,

Three phase, regenerative, four quadrant armature controllers,

Three phase non-regenerative, two quadrant armature controilers.

570L - for currents up to 150 Amps.

3T2L - for currents in the range 151 to 270 Amps.

574L - for currents in the range 271 to 450 Amps.

576L - for currents in the range 451 to 720 Amps.

S78L - external stack option for currents exceeding 721 Amps.

571L - for currents up to 150 Amps.

373L - for currents in the range 151 to 270 Amps.

375L - for currents in the range 271 to 450 Amps.

577L - for currents in the range 451 to 720 Amps.

579L - external stack option for currents exceeding 721 Amps.

1-2
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Product Code

2 PRODUCT CODE

570L Series Three phase converters.

All members of the three phase converter range can be fully specified using a 40 digit numerical order code.

Block No. No. of Digits Function
1 3 Basic product
2 3 Qutput current
3 4 Input power supply voltage
4 1 Field converter conﬁguration
5 1 Input auxiliary supply voltage
6 1 User Language.
7 1 Speed feedback source
8 1 Not Used
9 4 Speed feedback calibration
10 3 Field voltage
11 3 Field current
12 3 Armature current profile
14 2 Speed break 1
15 2 Armature current break 2
16 2 Speed break 2

The last two blocks in the product code allow for special control features and special build options .

17 2 Special hardware |
18 3 Special software

The 18 blocks are defined as follows:-
BLOCK 1 3 Digits identifying the basic product.

570L 3 phase 4 quadrant (regenerative) converter up to 150 Amps.

571L 3 phase 2 quadrant (non-regenerative) converter up to 150 Amps,

5721 3 phase 4 quadrant (regenerative) converter up to 270 Amps.

573L 3 phase 2 quadrant (non-regenerative) converter ub to 270 Amps.

574L 3 phase 4 quadrant (regenerative) converter up to 450 Amps.

575L 3 phase 2 quadrant (non-regenerative) converter up to 450 Amps,

S76L 3 phase 4 quadrant (regenerative) converter up to 720 Amps.

ST 3 phase 2 quadrant (non-regenerative) converter up to 720 Amps.

S78L 3 phase 4 quadrant (regenerative) external stacks up to 1500 Amps.

579L 3 phase 2 quadrant (non-regenerative) external stacks up to 1500 Amps.

570L/590L Manual



Product Code

BLOCK 2 [ 4 digits identifying the DC output current rating.

The digits in this block represent a number between
000.0 and 999.9. To form the code from the numbers,

570L to 577L the decimal point is suppressed and leading zeros are
Inclusive added where necessary- '
Examples: 234.5 Amps - Code 2345
| Conversely: Code 1234 - 123.4 Amps

[ sdi gits identifying the DC output current rating.

The digits in this block represent a number between 0000.0

578L and and 2000.0. To form a code from the numbers, the decimal point is
579L suppressed and leading zeros are added where necessary.
Examples: 1250 Amps - Code 12500
| Code 1250 - 1125 Amps
BLOCK 3 I Digit identifying the 3 Phase AC power, supply voltage.
0 110v AS00V
1 115v o
2 208v
3 220v B550vV
4 240v -
5 380v -—578L/579L
6 415v Ce00V External Stacks Only
7 440v
B 460v
9 480v D660V _
BLQCK 4 1 Digit identifying field supply configuration.
Externally supplied field.

_—

Internally supplied field regulator.
Note:  This digit requires a second part product code (Blocks 10 to 16).

Internally supplied full wave rectifier.
Internally supplied half wave rectifier.
Externally supplied field regulator,

Note:  This digit requires a second part product code (Blocks 10 to 16).

B

5 Externally supplied full wave rectifier.
6 Externally supplied half wave rectifier.
7
8 Internally supplied 3 phase rectifier.
9

BLOCK 5 1 Digit identifying the auxiliary AC control supply voltage.
0 110v
1 115v
2
3 220v
4 240v

BLOCK 6 1 Digit code to define user interface language.
0 English

2.2 570L/590L Manual



Product Code

BLOCK 7

BLOCK 8

BLOCK 10

BLOCK 11

BLOCK 12

1 Digit code identifying the speed feedback source.

0 Armature Voltage.

1 DC Tacho.

2 5701 Microtach.

3 Wire ended encoder.
4 5901 Microtach
This block is not used.

4 Digits code identifying full speed.
Note:  Block 9 is dependent upon Block 7
IF Block 7 is 0 i.e, Armature Voltage Feedback.

The four digits form a number which represents the ACTUAL armature voltage at full speed, rounded
to the nearest whole number and with leading zeros added where necessary.

For example: 490 volts - Code 0490
Code 0500 - 500 volts

IF Block 7 is 1 i.e. DC Tachogenerator Feedback.,

The four digits form a number which represents the ACTUAL tacho feedback voltage at full speed,
rounded to the nearest whole number and with leading zeros added where necessary.

For example: 123 volts - Code 0123
Code 0090 - 90 volis

IF Block 7 is 2 i.e. 5701 MICROTACH Feedback.

The four digits form a number which represents the ACTUAL motor revolutions per minute at full
speed, rounded to the nearest whole number and with leading zeros added where necessary.

For example: 1500RPM - Code 1500
Code 1000 - 1000RPM

3 Digits identifying the DC field voltage

The digits in this block represent the DC field voltage of the motor rounded to the nearest whole
number with leading zeros added where necessary,

For example: 100 volts - Code 100
Code 180 - 180 Volts

3 Digits identifying the DC field current

The digits in this block represent the DC field current of the motor, the current being  in the range 00.0
to 30.0. To form the code from the numbers, the decimal point is suppressed and leading zeros are
added where necessary.

For example: 12,5 Amps - Code 125
Code 085 - 8.5 Amps

3 Digits identifying the armature voltage at base speed.

The digits in this block represent the armature voltage of the motor at base speed. Where base speed is
the motor speed at full field, full armature volts. To form the code from the voltage, round to the nearest
whole number with leading zeros added where necessary.

For example: 400 volts - Code 400
Code 500 - 500 Volts

570L/590L Manual 2-3



Product Code

BLOCK 13 1 Digit identifying the requirement for armature current profile.
0 No armature current profile.
Note: Blocks 14, 15 and 16 are not required but should be entered as zeros on the product
code.
1 Armature current profile required.

Note:  Blocks 14, 15 and 16 are required to complete the current profile specification.

B K 14 2 Digits identifying the motor speed at armature profile break 1.

For example: 50% - Code 50 The digits in this block represent the percentage of motor
Code 65 - 65% top speed at the first (break 1) armature current profile
point. Add leading zeros as necessary.

Note: Block 14 is not required if Block 13 = 0 but should be entered as zeros on
the product code.
BL 1 2 Digits identifying the motor armature current at armature profile break 2.

The digits in this block represent the percentage of full load armature current at the second (break 2)
armature current profile point. To form the code from the numbers, round to the nearest whole
number with leading zeros added where necessary,

For example:  49% - Code 49
Code 59 - 59%

Note: Block 15 is not required if Block 13 = 0 but should be entered as zeros on
the product code.
BLOCK 16 2 Digits identifying the motor speed at armature profile break 2.

The digits in this block represent the percentage of motor top speed at the second (break 2) armatute
current profile point. To form the code from the numbers, round to the nearest whole number with
leading zeros added where necessary.

For example: 60% - Code 60

Code 90 - 90%
Note: Block 16 is not required if Block 13 = 0 but should be entered as zeros on the
product code.
BLOCK 17 2 Digits identifying special options (hardware)
00 No special options
00t0 99 Documented special options

BLOCK 18 3 Digits identifying special options (software),

000 The Basic Biock Diagram
001

002

003

004

005

006

007

008

009

01¢ to 99 Documented Special options
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Technical Details

3 TECHNICAL DETAILS

3.1 GENERAL

Control Circuits:

Control Action:

Speed Control:

Speed Range:
Steady State Accuracy:

Adjustments:

Protection:

Diagnostics

Operating Temperature
Range:

Storage Temperature:

Transport Temperature:

Fully isolated from power circuit.

Fully digital.

Advanced PI with fully adaptive current loops for optimum dynamic performance, Self
Tuning Current Loop utilising "Autotune" algorithm.

Adjustable speed PI with integral defeat.

By Armature feedback with IR compensation.
By Encoder feedback or analogue tachogenerator.

100 to 1 typical with tachogenerator feedback.
Better than 0.01% with MICROTACH encoder.

All adjustments are performed in software by the Eurotherm Drives LINK network,
configuration and diagnostic software tools or on board pushbuttons and LCD display.

Interline device networks.
High energy MOV's.
Overcurrent (instantaneous).
Overcurrent (inverse time).
Field failure.

Speed feedback failure.
Motor overtemperature.
Thyristor Stack overtemperature (Force ventilated units).
Thyristor "Trigger” failure.
Zero-speed detection.
Standstill logic.

Fully computerised with first fault latch and automatic display.

Digital LCD monitoring.

Full diagnostic information available via LINK diagnostic software package.
LED circuit state indication,

0°C — +55°C
Derate linearly above 35°C for forced cooled units.
Derate linearly above 45°C for naturally cooled units.

-25°C — +55°C
-25°C — +70°C
Protect from direct sunlight.

Ensure dry, corrosive free environment.
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Technical Details

3.2 ELECTRICAL RATINGS

Power Configuration: 5T0L, 572L, 574L, 576L, - Two Anti-paralle} three phase Thyristor bridges.
578L*

571L, 573L, 575L, 577L, - One three phase fully controlled Thyristor bridge.
579L*

* External stack options.

Power Supply: 3-Phase, 45-65 Hz, phase rotation insensitive. No adjustment required for frequency change.
Voltage ranges: 110-220v** ~ +10%
220-480v**~ £10%

480-660v ~ £10% 578/579 only
Supply Current: (0.9 x Idc) Amps AC

Control and Fan* Single Phase, 45-65 Hz.
Supply Voltage:
Voltage ranges: 110-120v** ~ +10%
220-240v** ~ +10%

T On574L/575L and 576L/577L 240 Vac fans are prohibited.
*  Force ventilated units.
** Suitable for earth referenced (TN} and non earth referenced (IT) supplies.

Supply Power Quiescent 30VA fused at 400mA
Fans 50V A when fitted fused at 500mA
Contactor As contactor data sheet fused at 3A
Output Current 10A 570L, 571L, 5721, 573L
Ratings:(Field) 20A 574L, 575L, 576L, 577L Maximum Field Supply Voltage 480V ac £ 10%
30A 578L, 579L
DC Supply +24V Nominal Internally Regulated.

Maximum output capability 6W or 250mA.
Auxiliary loading should be totalled before specification to check DC supply loading if excessive
fit a separate power supply.

DC Power Supply 5701 MECTOACR ...oviiiiii i s s oo 1.8W or 75SmA
Loading STOUT REPEALET ......eeeeeeeeeecieirorirerctstsvsese e seeeeeetstseerarens 1W or 40mA
5702/2 Terminal Rail RePeater.........oo.ooveeeeeeeerrsseneneneroserenens 1.2W or 50mA
5702/3 Encoder to Fibre Optic Convertor.......u..ooveveeeeereenerenenns 1.2W or S0mA
STO25 SPHULT .....oovevererrer et see e eeeeee s s seens 12W or 50mA
5702/6 Marker Pulse Repeater............coco.veirereeeeeeeeeeeeeeeenenees 1.7W or 70mA
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Technical Details

3.3 OUTPUT RATINGS

5%0/1 598/9
Output CU‘]’V ent Ratings 35A | 70A | 110A | 150A | 180A | 270A | 360A | 450A { 720A | 950A | 1100A | 1388A | 1600A | 1800A | 2300A | 2800a
{Armature)
Nominal Power 3‘3“"9 @ | yskw | 3okw | 4skw | s0kw | 75kw | T10kw | 150kw | 190kw | 300kw | 39skw | 4sskw | s7skw | esoxw | 7askw | osokw | 1150kw
460V DC Assuming 95%
Motor Efficiency (20HP) | (40HP) | {60HP) | (BOHP) | (100HP} | (150HP) | (200HP) | (250HP) | (400HP) | (S30HP) | (610HP} | (77CHP) | (8BOHP) | (1000HP) | (1275HP) | (1550HP)
Maximum Rating 45°C | 45°C | 35°C | 35°C | 35°C | 35°C | 35°C | 35°C | 35°C 35°C 35°C 35°C 35°C 35°C 35°C 3sC
Ambient 2
Cooling:
Forced{F)/Natural(N) Fan: | N N F F F F F F F F F F F F F F
Integral(l)/Separate(S) - - ; | i I } s3 5 5 s ) s s s s
Overload Capacity
Available {Armature Y Y Y Y Y Y Y Y N Y Y Y Y Y Y A
Current] 4 _
Field Current Rafing TOA | 10A | JOA | 10A | 10A | 10A 20A 20A 20A 30A 30A 30A 30A 30A 30A 30A
Maximum Supply Voltage | 500V | 500V | 500v | 500v | 500v | 500v | 500v | 500v | 500V | 660V 660V 660V 660V 660V | 550v7 | 550V
Maximum Field Supply s500v | s00v | s00v | s500v | 500v | 500v | s00v | s00v | s500v | s00v 500v 500V 500v 500V 500V 500V
Voltage
Power Loss T0SW | 210W | 330W | 450W | 540W | 710W | T080W | 1350W | 2160W | 2850W | 3300W | 4164W | 4800W | 5400W | &900W | 8400w

7 7 7 7

Installafion Drawing HG: | 055805 | 055805 | 055806 | 055806 | 386968 | 055807 | 057208 | 057209 0574495 057829 | 057829" | 057829 | 0578297 | 057829 | 057829 | 057829

B N -

output currents less than 650 Amps overload capacity is as normal.

L

Altitude derating, nominatl sea level to 500 metres, derate above 500 metres at 1% per 200 metres up to maximum of 5,000 metres.
Derate linearly at 1% per degree centigrade for temperature exceeding the maximum rating ambient. Maximum operating ambient is 55°C.
A lower current version limited to 360Amps is available with an integral fan (HG057208).
The standard overload capacity available is 200% for 10 seconds, 150% for 30 seconds. The 720 Amp Chassis has no overload capacity at maximum current, whereas at

External Stack assemblies at 660V are not available above 2000 Amps without reference to Eurotherm Drives Internal Sales Department.
For Installation Drawings for 720A Stock Assembly see: HG049669 Standard Mounting / HG054248 Bracket Mounting.
Installation Drawings for External Stack Thyristor assemblies available on application to Eurotherm Drives Engineering Department.
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Technical Details

3.4 MECHANICAL DETAILS

S70L, and 571L Convertors

Mounting Centres:

Overall Width:
Overall Height:

Overall Depth:

Weight:

Minimum Airflow Clearance:

Nominal Blower Throughput:

Control Terminations:
Power Terminations;

Access:

ST2L. and 5731 Convertors

Mounting Centres:

Overall Width:
Overall Height
Overall Depth:

Weight:

Minimum Airflow Clearance:

Nominal Blower Throughput:

Control Terminations:
Power Terminations:

Access:

Vertical - 400mm (15.75")
Horizontal - 200mm (7.87")

Rating up to Rating up to
32kw (40 HP) 69kw (90 HP)
250mm (9.8 250mm (9.8")
415mm (16.5") 440mm (17.3")
170mm (6.7") 170mm (6.7
(10K z-14Kg) (15Kg)
(221bs-301bs) (33.21bs)

100mm(4") above
100mm(4") below

100mm(4") above
100mm(4") below

100m3/Hour
Plug-on connectors with retaining catches.
Bus-bars with 8mm screws and captive nuts.

Hinge-down cover for keypad.
Hinge-up cover for control circuit terminals and Option Modules.

Hinge-out Control Printed Board with its own independent cover.

Vertical - 400mm (15.75")
Horizontal - 200mm (7.87")

250mm (8.75")

500mm (19.7")

210mm (8.3

20K g (441bs)

150mm (6") above and 100 (4") below.
350m3/Hour,

Plug-on connectors with retaining catches.
Bus-bars with screws and captive nuts.
Hinge-down cover for keypad.

Hinge-up cover for control circuit terminals and Option Modules,
Hinge-out Control Printed Board with its own independent cover.

570L/590L Manual



Technical Details

5741 and 5751, Convertors

Mounting Centres:
Overall Width:
Overall Height:

Overall Depth:

Weight:

Minimum Atrflow Clearance:

Nominal Blower Throughput:

Control Terminations:

Power Terminations:

Access:

576L. and S77L Convertors

Mounting Centres:
Overall Width:
Overall Height:

Overall Depth:

Weight:

Minimum Airflow Clearance:

Nominal Blower Throughput:

Control Terminations:

Power Terminations:

Access:

Vertical - 600mm (23.6™)
Horizontal - 200mm (7.87™)

250mm (8.75")  (322mm (12.7") over DC terminals)
705mm (27.75") Integral Fan

675mm (26.6") Roof Fan

252mm (9,9")

I0Kg (661bs)

100mm {4") below

150mm (6") above } Integral Fan

100mm (4") below
duct for roof fan

} Roof Fan
490m*/hr Integral Fan

Plug-on connectors with retaining catches.

AC Busbars with M12 screws and captive nuts.
DC M10 screws and nuts.

Hinge-down cover for keypad.

Hinge-up cover for control circuit terminals and Option Modules,
Hinge-out Control Printed Board with its own independent cover,

(see drawing)
319mm (12.6") (362mm over DC terminals)
920mm (36.2") (Module only not including fan equipment and ducting).

194mm (7.6") to mounting plane.
140mm (5.5") behind mounting plane.

65Kg (1431bs)

See installation drawings HG049669F and HG054248F.
1000m*/hr @ 8mm head for rated output.

Plug-on connectors with retaining catches.

AC Busbars with M14 screws and captive nuts.
DC M10 bolts and nuts.

Hinge-down cover for keypad.
Hinge-up cover for control circuit terminals and Option Modules.
Hinge-out Control Printed Board with its own independent cover.
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Tightening Torque

The following table should be referred to when making connections to the controller.

PRODUCT TERMINATIONS MAXIMUM TIGHTENING TORQUE
ALL Al-A9 M2.5 5-7inlb, 0.56-0.79Nm
B1-B0 M2.5 5-Tin.lb, 0.56-0.79Nm
Cl-C9 M2.5 5-7in1b, 0.56-0.79Nm
570L - 577L D1 - D8 M3 4in.Ib. 0.45Nm
570L - 571L A+, A- L1, 12,13 M3 12.21b.ft.* 16.5Nm*
Ground M6 5.0tb.ft. 6.8Nm
572L - 573L A+, A- L1, 12,13 M8 12.21b.ft. 16.5Nm
Ground M6 5.01b.ft. 6.8Nm
574L - 575L A+, A-, M10 24.21b.1t. 32.8Nm
L1,1.2,L3 Mi2 42 21b.ft. 57.2Nm
Ground M10 24.21b.ft. 32.8Nm
576L - 577L A+, A- MI10 24.21b 1t 32.8Nm
L1,L2,L3 Ml14 67.11b.ft. 91.0Nm
Ground M3 12.21b.ft 16.5Nm
Note: M8 CHEESEHEAD SCREW, TIGHTENING TORQUE 8.11b.ft 11Nm
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Basic Installation & Wiring Instructions

4 Basic Installation and Wiring Instructions
4.1 INSTALLATION

The 570L. series motor contrel units are all designed to mount directly onto a flat surface. They should be fastened by means

of bolts or screws through the fixing points at each corner, These points are in the form of keyholes and slots to simplify
fastening or removal.

Please see the relevant installation drawings in this manual for overall dimensions and positions of fixing holes and to
identify size of holes and fixings,

Note:- The fixing centres of 570L series controllers are designed to allow use of 100mm grid fixing,

4.2 VENTILATION AND COOLING

In normal operation the drive unit needs to dissipate heat and must, therefore, be mounted to permit the free flow of cool air
vertically through the circuit board area, over the fuses and across the heat sink area at the back.

The normal maximum ambient operating temperatures are:-

Naturally ventilated unit: 45°C (113°F)
Fan-force cooled units: 35°C (35°F) . ;

For operation above these limits derating of the controller may be necessary, refer to the electrical specification within this
manual or the engineering department of Eurotherm Drives.

Care should be taken to ensure that the mounting surface is also cool and that any heat generated by adjacent equipment is
not trangmitted to the drive unit.

As a general rule allow about (150mm) 6" of clear space above and below the drive for free air flow.

4.3 BASIC WIRING INSTRUCTIONS

The following set of instructions is a description of the wiring requirements of a 570L series controller configured in the
General Purpose mode for operation as a basic speed controller. The complexity of connection when configured in any other
mode for specific drive applications, precludes the inclusion of diagrams showing all wiring options. Special options are
usually part of the engineering of a customer specific system and connection diagrams of these controllers form part of the
information provided for the system.

Information showing the connections required to provide a basic speed control system when using a 570L series controller
are given in diagram HB059667D.

The location of the signal and LINK interface connections is given in the following section, on terminal descriptions.

I. Power cables must have a minimum rating of 1.1 x full load current.
2. Control wiring must have a minimum cross-sectioned area of 0.75mm2(square millimetre).
3. All incoming main ac power supply connections must be protected with High Speed semiconductor fuses. The rating

of these fuses being as shown below:-

Product Code Fuse Raling Eurotherm Drives Fuse Thyristor A2t
Block 2 Part Number @ 125°C Junction Temperature I
0010 to 0350 35A CH110353 BOOA2t
I 0351100350 75A CH120753 8,000A2t
0701 to 0700 110A CH120114 8,000A2t
1101 to 1500 150A CH120154 15,000A2t
1501 to 2700 300A CH130035 125,000A2t
2701 t0 4500 | ceemeees ] e 320,000A2¢
450110 7200 |  --coeeeo | el 500,000A2t
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10.

A substantial ground or earth connection (Protective Earth) should be made to the earth terminal of the 570L. drive,
the protective earth connection being indicated by the IEC grounding symbol (as defined in IEC 417 symbol 5019)

- On the 720/800A chassis two M8 terminals are provided BOTH MUST BE connected to protective
earth/ground.

The motor protective earth/ground connection should be run in parallel with the motor supply conductors ideally
inside the same conduit/screen/armour and be connected near to the drive to a separate independent protective

earth/ground star point. DO NOT PROTECTIVELY EARTH/GROUND THE MOTOR THROUGH THE 570L
DRIVE,

A 3 phase contactor should be connected in the main ac power supply connections with a rating suitable for the
controller concerned. The contractor does not switch current and is primarily for isolation and sequencing of the
power bridge. The main contactor must be energised directly from the controller by connecting the coil to terminals
D5 (Line) and D6 (Neutral). (If the coil inrush at switch-on is likely to exceed 3A a slave relay must be used.) The
main contactor coil and the slave relay, if used, must have operating voltages compatible with the controller auxiliary
supply.

Note:- A dc contactor can be used but the sequencing must be adjusted to accommodate its use, an auxiliary
normally open volt-free contact of the contactor must be connected in series with the "enable” input AS to
disable the drive until after the contactor is closed.

A 3 phase ac line reactor should be fitted in series with the incoming main 3 phase ac power supply. (Eurotherm
Drives stock a series of reactors suitable for this duty mechanically designed to connect directly to the controller ac

supply terminals.) The reactor should be connected between the controller and the ac contactor for optimum
protection and safety.

The auxiliary or control supply (single phase 50/60Hz) should be connected to terminals D8 (Line) and D7 (Neutral)
with suitable external fuse protection. The steady state current absorbed by the controller is nominal, the external fuse
is determined chiefly by considering the contactor holding VA and the controller cooling fans.

Note:-  Check that the auxiliary supply transformer tapping on the power board is connected to the voltage used
within the system.,

Connect the motor field (-) to teriinal D3 and field (+) to terminal D4. If the motor has no field connections, a
permanent magnet motor, or if the field is derived externaily, it will be necessary to override the field failure circuit.
This is achieved by operation of the MMI interface in the set-up parameters menu, alarms inhibit sub-section. If the

controller is correctly specified by means of the product code, the external field option will be provided and the field
failure alarm overridden automatically at power-up.

If an external field supply is required to the controller for application reasons this supply should be connected to
terminals D1 and D2. The magnitude of this voltage is determined by the desired field voltage and the connection of
the rectifier block. (For more information on this subject see terminal block descriptions.) The supply must be
protected externally with suitable fuses. If uncontrolled field rectifier is used the phasing and polarity of the external
field supply is not important, however, when using a controlled regulator the phasing of the incoming supply is
important. The supply must always be derived from the Red and Yellow phases of the main power supply with Red
phase connected to terminal D1 and Yellow phase to terminal D2,

Note:-  Itis important that connection of the controller and the external field supply is consistent when using an
externally supplied field regulator. To ensure correct operation Red phase and Yellow phase are required to
be those phases connected to terminals L1 and L2 respectively of the main power connections.

It is relatively simple to change the controller from an external to an internal field type. The red wire on the FE
terminal adjacent to D1 must be moved to the RED phase internal terminal and the yellow wire on the FE terminal
adjacent to D2 must be moved to the YELLOW phase internal terminal,

Functional changes such as field rectifier to field regulator cannot easily be performed in the field, its better to ensure
that the correct product is ordered by means of the product code.

The main ac power is connected to bus bar terminals L1, L2 and L3, there is no specific phase connection to these
three terminals as the controller is phase rotation independent. The connections must be made via the correct high
speed semiconductor fuses, the main contactor and the ac line reactor.

‘The motor armature should be connected to bus bar terminals A+ and A-. If a dc contactor is used the poles should be
interposed between the controller terminals and the motor terminals.
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13.

14.

15.

16.

17.

Note:-  When the controller is operating in a regenerating mode for extended periods acting as a load generator for
another machine it is advisable to fit additional protection in the armature circuit. A dc fuse or a high speed

circuit breaker will provide this protection, if in doubt consult the Eurotherm Drives Engineering
Department.

The controller has the capability of operating with three forms of feedback:-

i) Analogue de tachogenerator.
if) Eurotherm Drives MICROTACH.
iii) Armature Voltage feedback.

Product Code block 7 shows the form of feedback for which the controller is supplied.

[f an analogue tachogenerator is required this should be connected with its negative terminal connected to terminal
A3 and its positive terminal connected to terminal A4. It is important that this signal cable is a screened twisted pair
cable throughout its entire length. The screen should be grounded or earthed only at the controller end, any other
grounding arrangement may cause problems,

Speed feedback from an Eurotherm Drives MICROTACH is provided as a standard interface, on the 570L drives.
The Microtach interface has two types of connection, a three-way conventional terminal block to provide power to
the MICROTACH and a fibre optic receiver to accept the speed feedback. The power supply to the MICROTACH
should be taken from terminal G2 + 24v dc, and terminal G3 power ground. The fibre optic "cable" requires a
special connector for termination of the cable, these connectors are available from Eurotherm Drives as is the fibre
optic cable. Two connectors are stocked one completely black, the other black with a red insert, the black is used at
the receiver end the red at the transmitter end. This arrangement is to aid with the identification of incoming and
outgoing signals in multiple connection systems.

If the controller is supplied for use with Armature Voltage feedback no external connections are required, all
connections are made within the controller.

If the motor is fitted with over-temperature sensing devices such as thermo-stats, microtherms or PTC thermistors
these should be connected between terminals Al and A2. If more than one temperature sensing device is fitted they
should be connected in series, if none are fitted terminals A1 and A2 must be linked to allow the drive to run.
Thermistors must have a working resistance of 200 Ohms or less rising to greater than 2000 Ohms at over-
temperature.

The 570L communicates to the Eurotherm Drives LINK fibre optic network via the four fibre optic connectors
located on the right hand side of terminal block A.

The fibre optic connectors are coloured red and black. This corresponds to transmit and receive respectively. The
primary channel connectors are labelled F4 and F5. These correspond to receive and transmit respectively.

The LINK network should be wired using similar fibre optic cable, and connectors, as described for the Microtach
above. '

The right hand pair of fibre optics should always be wired into the primary channel of the LINK network. The left
hand pair should be used when the optional secondary channel is used.

The secondary channel allows the LINK network to self heal, in the event of disruption of the network. The
secondary channel connectors are labelled F3 and F2. These correspond to receive and transmit respectively.

The Enable terminal A5 must be connected to +24v terminal A9 in order to allow the drive to run. The enable input
is useful to inhibit the drive without opening the main contactor to give a rapid repeat inch for example or for use with
a dc contactor. However, it is not an entirely safe mode of operation as the drive dc output is only reduced to zero, if
the equipment controlled by the drive is to be serviced then this method should be avoided and the drive disabled by
opening the main contactor.

Additional terminals A7 "program stop” and A8 "coast stop" provide extra facilities for safe operation of the drive.

Terminal A8 "Coast Stop" supplies power to the main contactor control relay, located on the power board of the
570L. This terminal must be held at +24v to allow closure of the main contactor, via the electronics,
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18.

Terminal A8 "Coast stop" should be connected to A9 "+24v" via a normally open contact of an "emergency” stop
relay. The emergency stop relay should not be part of the normal sequencing of the system, which is implemented via

the LINK network, but is a relay which can be operated in exceptional circumstances where human safety is of
paramount importance.

Terminal A7 "program stop” provides a facility for regenerative braking on a 4 Quadrant drive such as the 570L,
572L, etc.

If the "+24v" is removed from A7 while the drive is controlling the motor under "run" conditions, the drive will cause
the motor to decelerate rapidly to rest at a rate determined by the "program stop” parameters. If the signal is re-
applied to A7, the motor remains stationary until a new start/run command is applied via the LINK network. Care
must be taken when using the "program stop” command, if the signal is re-applied before the motor comes to rest it

will accelerate back up to speed setpoint. Program stop command should be interlocked with zero speed from the
drive.

Note that the program stop will only work if the drive is configured to operate as a speed controller, via the internal
speed loop. If a current controller is configured, the program stop function will not operate. The coast stop always
operates, irrespective of the drive configuration.

A typical scheme is shown on diagram HB059667D, to implement an emergency stop of the drive. The emergency
stop relay should be connected to the drive with two contacts. A direct contact operates the program stop A7, whereas
a time delay contact operates the coast stop A8. The time delay is set longer than the program stop time set on the
drive.

Terminal A6 is provided for connecting an ammeter to the 570L series drives. For regenerative drives within the S70L
series, the ammeter should be of a suitable centre zero design. The ammeter is connected between A6 and signal 0
volts Al. The ammeter scaling should be 1.1 volts for 100% armature current

4.4 NOTES ON WIRING

1.

4.5

Indicator lamps, enunciators, etc., for "Drive On" condition should be switched by an auxiliary contactor of the main
contactor, not by the controller auxiliary relay.

All connections made to terminal block A must be isolated signal voltages.

To avoid damaging the drive NEVER carry out high voltage resistance or dielectric strength tests without first
completely disconnecting the drive from the circuit being tested.

If in doubt about the connection of the dc motor to the controller check with Eurotherm Drives Engineering
Department.

SPECIAL NOTES ON EARLY ISSUE CONTROL DOORS

Control door boards with issue numbering lower than 3 (the issue of the PCB is etched in copper in the lower right-
hand corner by the fibre optic connectors) do not have an Enable Input, and terminal AS is a spare OV,

In systems using the lower issue boards any required enable signal is input in a separate LINK /O Module and routed
to the drive via the Link fibre optic network.

Lower than issue 3 boards utilised programmable jumpers for changing transmission power for the fibre optic
network, two settings are available. Issue 3 boards incorporate toggle switches which allow for three power settings,
The "Low" power settings are equivalent on all boards. The "High" settings are also equivalent.

4.6 REQUIRED WIRING CHANGE FOR USE OF SPARES

I

If an issue 3 or high board is used as a replacement for a lower issue board and terminal AS has been used to supply
0V, then the wire to terminal A5 must be moved to either A1 or A3. Terminal AS must be connected to 24v DC

terminal A9 to enable the drive. No change to the configurations or other wiring is required,

Issue 3 boards must not be substituted for lower issue product, damage to the drive may occur by connection of
terminal AS to 24v DC.
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Terminal Descriptions

5 Terminal Descriptions
CONTROL BOARD

‘Terminal blocks A, and G are located at the bottom of the control board. Block isa 9 way, and block G is a 3 way plug-in

connector.

The LINK and Microtach Fibre Optic connectors are also located at the bottom of the control board. These are plug in

connectors.

The layout of these connectors can be found on drawing HC059669D.

5.1 CONTROL BOARD

These terminals are mounted at the base of the control board, underneath the bottom flap of the 570L.. See installation
drawings, contained in section 4,

5.1.1 Terminal Block A

This terminal block allows basic drive "housekeeping” signals to be connected.

Terminal

Al

A2

A4

Description Function Signal Level
Ov Zero Volt reference.

This terminal is typically used to provide a 0 volt reference for any +24V DC system power supply, used for
operating terminals AS, A7, and AS.

Thermistor/ Motor overtemperature protection
Microtherm element input.

It is good practice to protect DC motors against sustained thermal overloads by fitting temperature sensitive
resistors or switches in the field and interpole windings on the machine. These devices have a low resistance
(typically 200 Ohms), up to a reference temperature (125°C). Above this temperature, their resistance rises
rapidly to above 2000 Ohms. Motor overtemperature sensors should be connected in series between terminals
Aland A2. An alarm will be activated if the external resistance between Al and A2 exceeds 1.8k Ohms + 200
Ohms. The controller will inhibit the Thyristor firing circuits and de-energise the main contactor control relay.
The controller will not restart when the thermistor resistance falls until the overtemperature alarm is reset. The
overtemperature alarm is automatically indicated on the LCD Display when it occurs. Terminals Al and A2
must be linked if overtemperature sensors are not used.

Ov Zero Volt reference.
Analogue Tachogenerator Input Tachogenerator Feedback, +200v d¢ Maximum at full Speed
Feedback Forward. -200v dc
Maximum at Full Speed Feedback
Reverse.

Input resolution 10 Bits plus sign bit.
Input accuracy 9 Bits plus sign bit.

This input is intended solely for the connection of an analogue dc tachogenerator. Terminals A4 and A3 should
be used for the two connections of the tachogenerator. A dc voltage of up to 200v dc maximum can be applied

directly to A4 with respect to A3. Tachogenerator calibration is achieved by resistors R4 and RS on the plug-in
calibration board, the resistors being selected using the formula:-

R4 + RS = (Full Speed Tachogenerator Volts - 10) K ohms.
The minimum tachogenerator voltage is 10v with a calibration resistor of zero ohms. If the tachogenerator

voltage exceeds 200 volts an external potentiometer chain is necessary to reduce the voltage to an acceptable
level.
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Terminal

Description Function Signal Level

Fine calibration of the tachogenerator feedback is performed in software and is adjusted using the MMI in the
Set-up Parameters Calibration Menu, “Analog Tach Cal" (See Set-up procedure).

For forward motor rotation corresponding to a positive setpoint signal, the tachogenerator feedback voltage at
terminal A4 must be positive with respect to OV (A3).

Note:

Block 8 of the product code specifies the speed feedback source. Only when block 8 is coded as '1' is terminal
B2 used for speed feedback.

AS Enable Electrical armature current enable, +20v Minimum
+24v Typical
Input resistance 4k7 Ohms,
The enable terminal is specifically designed for use with drive start contactors in series with the armature
cables. When such a "DC Contactor"” is used, an auxiliary contact should be used to enable the armature
current when the contactor when it has closed.
A6 Armature Current Buffered Output Current, +2.2v = 200% output Current
Forward.
-2.2v = 200% output current
Reverse.
Output Capacity SmA at 2.2V output. Short circuit protected. Note, this output is not filtered.
A7 Program Stop Controlled Stop Input. +24v drive run
When the Program Stop input Ov
(ofc) drive stop is held at +24v, the
drive operates normally. When the
Program Stop is open circuit or at
zero volts, the drive causes a
controlled or program stop to take
place as defined by the Program
Stop parameters.
A8 Coast Stop Uncontrolled Stop Input. +24v drive run
When the Coast Stop input is at Ov (o/c) drive coasts to rest.
+24v, the drive operates normally. '
When the Coast Stop is at zero volts
of open circuit, the main contactor is
open and the drive no longer
operates, The motor coasts to rest.
A9 +24 volt supply Maximum output current }00mA.
This is a +24 volt supply which can be used to activate the enable, program stop and coast stop terminals,
Note, short circuits on this terminal will not damage the power supply, but if the drive is running, damage to
the thyristors may result.
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5.1.2 Terminal Block G

This terminal block is specific to the Eurotherm Drives Microtach, high Accuracy speed feedback transducer.

Terminal Description

Gl External +24v dc Supply

G2 +24v dc Microtach Supply

G3 Microtach Power Supply Ground

Fl1 Microtach Input

5.1.3 LINK INTERFACE
This is the LINK network interface.

F2 LINK Secondary Channel
transmitter

F3 LINK Secondary Channel
receiver

F4 LINK Primary Channel receiver

F5 LINK Primary Channel
transmitter,

Function

Alternate external +24v Microtach power supply source input connection
terminal.

This is a regulated +24v supply which can be used to

power the microtach and the microtach option modules. The maximum

load of the 24v supply is 250mA when supplying terminals A9, G2 and

any digital outputs. If this load is likely to be exceeded an external 24v
supply should be connected to G1 to supplement the internal supply.

Black Fibre Optic Receiver Input Socket.

Red Fibre optic output socket. This is connected to the optional secondary
channel of the LINK fibre optic network.

Black Fibre optic input socket. This is connected to the optional secondary
channel of the LINK fibre optic network.

Black Fibre optic input socket. This is connected to the primary channel of
the LINK fibre optic network.

Red Fibre optic output socket. This is connected to
the primary channel of the LINK fibre optic network.

Note: Switches are located on the control board, to select the transmit power from the fibre optic transmitters
F5 and F2. These are located behind the fibre optic receivers F3 and F4 as shown on the layout drawing

HC05%669D.

The switches should be set to one of three powers, dependant on the length of fibre optic from the transmitter

to the next LINK module.

The switch positions are shown below:-

Switch Position
Left
Mid
Right

Power Level Drive Length
Medium 10 > 25m *
Low 05> 10m *
High 25 2 50m *

* Drive length specification
is subject to change.
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5.2 POWER BOARD

These terminals are mounted at the top of the controller, on the rear board.
See installation drawings contained in section 4.

5.2.1 TERMINAL BLOCK D

DI FE External AC input to field bridge.

D2 FE Controllers with field options 4, 5 and 6 in Product Code Block 4 require an AC input to
these terminals. The output voltage at the field output terminals D3 and D4 will depend
upon the magnitude of this applied voltage and the connection of the rectifier bridge.

For field options 4 and 5 (field regulator and full wave rectifier bridge).
Required AC Input Voltage
= 1.11 x Rated Field Voltage.
Note: The field regulator will control the field current provided that the input voltage
selected gives an output voltage exceeding the field voltage by at least 10%.

For field option 6 (half wave rectifier bridge).
Required AC Input Voltage

= 2.22 x Rated Field Voltage
The external AC supply must be protected with high speed fuses to protect the field
regulator or the rectifier bridge. For controllers with 10A field capability 10A fuses
should be used, those with 20A field capability 20A fuses.

When using the externally supplied regulated field option it is important to have the ‘
correct phase relationship on the input. The field must always be supplied from L1 (Red)
and L2 (Yellow) phases directly or indirectly through a transformer. L1 must be
connected to D1 and L2 to D2.

Caution:- The voltage applied to the external ac terminals must not exceed the level specified by the AC Power Supply
Voltage Product Code Block 3.

D4 Field Output + The DC output voltage at these terminals will depend upon the AC supply voltage field
' rectifier and the configuration.
Output Voltage for Controllers with Field Options 1 and 2 can be calculated from the
following formula;-
DC Qutput Voltage (Full Wave Rectifier and Field Regulator)
= 0.9 x 3 phase power supply line voltage.
Note: For control of the field current to be maintained with the field regulator the field
voltage should not be greater than 90% of DC output voltage.

D3 Field Qutput - } Motor Field Connections.

Field Option 3 (half wave rectifier bridge)
DC Output Voltage
= 0.45 x 3 phase power supply line voltage.

Field Option 8
(Internally supplied 3 phase '/, wave rectifier.)
DC Output Voltage
= (.67 x 3 phase power supply line voltage.

D5 Main Contactor The terminal is the switched output from the contactor control relay and is derived from the

Coil (L) } auxiliary supply at terminal D8, The output is internally fused at 3A hence contactor coils
having a high piick-up current must be operated via a slave relay.
NOTE: The comacts of the Contactor Control Relay are suppressed by a series connected
resistor (680 Ohms) and capacitor (22nF) to protect the relay contacts. Users should be
aware that when the contactor Control Relay is "De-energised", a leakage current of
approximately 2mA can be expected and this should be considered when interfacing to
these terminals. Typically, there could be the energization of very sensitive relays.
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D6 Main Contactor This terminal is internally connected to the auxiliary supply neutral and provides a

Coil (N) } convenient connection point for the contactor coil neutral connection.

D7 Auxiliary Supply These terminals are the mains input connections for control supply transformer, contactor
(N) control relay supply and cooling fan supply (when force cooled). The voltage applied to
D8 Auxiliary Supply these terminals is Product Code dependant, ensure that the input voltage tapping coincides
(L) : with both the applied voltage and the Product Code. Failure to do so may cause the supply

fuse to fail and may cause permanent damage.

5.3 POWER CONNECTIONS AND SUMMARY

Power Connections

Three phase supply 110 - 480 VAC
Three phase supply 110 - 480 VAC
Three phase supply 110 - 480 VAC
Armature connection positive
Armature connection negative

Control Board

Terminal Block A
Signal Ground
Thermistor Input
Signal Ground
DC Tachogenerator Input
Enable
Buffered Current Output
Program Stop Input
Coast Stop Input
+24v Supply

Microtach Interface, Terminal Block G

External +24VDC Supply
+24V DC Supply

0 volt power

Fibre Optic Input Socket

LINK Interface Fibre Optic Conneclors

Primary channel Transmit
Primary Channel Receive
Secondary Channel Transmit
Secondary Channel Receive

Power Board
Terminal Block D

External field supply - AC
External field supply - AC

Field supply -

Field supply +

Main contactor coil - AC

Main contactor coil - AC
Auxiliary supply 110/240 Neutral
Auxiliary supply 110/240 Line

L1
L2
L3
A+

Al
A2
A3
A4

Ab
AT
A8
A9

Gl
G2
G3
Fl1

F5
F4

D1
D2
D3
D4
D5
D6
D7
D8
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The Link Interface

6 THE LINK INTERFACE

GENERAL

The 570L series drives communicate to the Eurotherm Drives LINK fibre optic network. This allows all variables associated
with the operation of the drive, to be sent and received,

Each LINK product, including the drive, is organised by module addresses. These are defined when the drive is configured.

The LINK interface is organised is a list of "slots", where each slot can be considered as a software "terminal”. Using these

terminals, information can be received by the drive, from other modules on the LINK network.
The LINK system is in general configured to send data to known inputs, where these inputs are defined by the slot number.

6.1 CONFIGURING THE 570L TO SEND PARAMETERS OVER THE LINK NETWORK

All the parameters shown in the slot list, can be sent over the LINK network to other LINK modules. The required
parameters to be sent over the network, is set up by configuring the 570L. The slot list is given in section 5 below.

The drive is configured by using the Eurotherm Drives LINK configuration tool, ConfigEd. See ConfigEd manual
RG350672.

When the drive is configured, using ConfigEd, the local address is also set up. This allows other modules to identify the
drive, within the network. '

6.2 LINK NUMBER RANGE AND THE 570L

The number range for the LINK system in general, is 1. This range indicates the maximum and minimum values of any
number, within the LINK message data field.

The numbers within the 570L are not restrained to be within the range 1. The slot list below indicates the maximum and
minimum values of the various parameters.

When parameters are sent to the 570L, the indicated maximum range should be associated with +1, Similarty, the minimum
indicated range should be associated with -1. This assumes that the number range is symmetrical about zero. If the indicated
number range is not symmetrical about zero, the highest limit is chosen as 1, and the number is clamped at the other limit.

For example:-

For a number of range 90 to 110% within the 570L.

110% would correspond to a LINK number of +1.

90% therefore corresponds to a LINK value of 90/110 = 0.818.

NOTE: All LINK values BELOW 0.818 are clamped at 0,318,

This number range must be carefully considered when using the 570L. For example the main speed inputs and outputs have
a maximum aliowable range of £120%. This allows some overload range, to allow continuous operation of the drive, within
a control loop, at 100% speed.

Therefore LINK £1 corresponds to 120% speed. And 100% speed corresponds to a LINK number of 0.833,

This fact is also true for numbers configured to be sent from the 570L to other modules.

6.3 THE INTERNAL BLOCK DIAGRAM OF THE 570L SERIES

Diagram HH059668D shows the internal block diagram of the 570L. Typical input slot numbers are shown, and a complete
list of the slot numbers is given over.
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6.4 SLOT LIST AND DESCRIPTION

This list describes the slots for the 570L. The slot number is used to send a variable to the 570L from another LINK module
on the network,

The slot list is organised in sections, which group together similar functions. This grouping can be found when the drive is
configured using the configuration editor.

Each slot is described and the range of the variable is given. Logic variables are assigned 0 and 1 status,
The slot list is subject to change due to the Eurotherm Drives policy of continual product improvement.

The slot number column indicates if the parameter is of Read Only status, (R/0). These parameters cannot be written to over
the LLINK network.

All other parameters can be written to from other LINK modules by providing the 570L. address, and appropriate slot
number, during confignration of these modules. :

All 570L parameters can be sent out to other modules, by configuring the 570L using the configuration editor.
Since there is no reasonable restriction on the number of slots within a LINK product, a large number of parameters within

the 570L can be addressed. Some of these parameters are used for setup of the drive, during commissioning. Great care must
be exetcised to ensure that LINK values are not sent to such setup parameters.

6.4.1 Start/Stop

These parameters control the drive start and stop modes.

Slot Number Description Range
Start 52 Starts the drive. When the drive is started, the main 1 = Start
contactor is closed and armature current is allowed to 0 = Stop

flow. This assumes that there are no drive alarms, and the
current loop is enabled,

Program Stop 1122 Forces a program stop. 1 = Program Stop
{ = Normal run

Program stop can be activated by two means:-

1 Disconnect hardware terminal A7.

2) Set slot number 1122 to logic 0.
When program stop is activated, the drive will ramp down to zero speed and stop. The ramp down
time and the current limit are separately definable. The speed threshold at which the drive stops, is
also definable, These parameters are described below,

Program Stop I 2129 Sets the armature current limit during a program stop. 0 - 200.00%
Limit :
Program Stop 2132 Sets the program stop deceleration ramp time. 0.1 to 250 Seconds
Time
Program stop 2133 Sets the speed feedback threshold at which the drive shuts | 0 to 10.00%
zero speed down, and opens the main contactor.

NOTE: The above three program stop parameters operate completely independently from the main
drive parameters of similar name.

Composite 94 R/O Allows the status of program stop to be monitored. 0 = normal run
.| Program Stop Operates irrespective of the method of activated triggering | 1 = Program stop
program stop.
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6.4.2 Feedback

These parameters control the setup and operation of the motor speed feedback.

Slot Number Description Range
Cal Microtach RPM 2150 Sets the full scale speed calibration when the ¢ to 3000RPM
Eurotherm Drives Microtach is used.
Microtach Sign 109 Sets the speed loop sign when the Eurotherm Drives | 0 = Negative
Microtach is used for speed feedback. 1 = Positive
Microtach RPM 2074 R/O | Monitors the Microtach speed feedback, directly in -3000 to +3000 RPM
RPM.
Encoder Lines 1129 Sets the number of lines per revolution of the speed | 10 to 5000 lines
feedback encoder. Gives the correct value for slots
2150 and 2074 above.
Cal Analog Tach 2152 Sets the full scale speed calibration when an analog 90 to 110.00%
tachometer is used for speed feedback.
Analog Tach 2101 R/O | Monitors the analog tach speed feedback. -150 to +150%
Cal Armature Voltage 2151 Sets the full scale armature voltage for armature 95 to 110.00%
voltage feedback.
Speed Feedback 108 Selects the feedback for the speed loop. 0 = Armature voltage
select 1 = Analog Tach
2 = Microtach
Speed Feedback 2098 R/O | Monitors the speed loop feedback. -120 to +120%
Speed Feedback Alarm 2158 Sets the speed feedback / armature volts difference 0 to 100%
Level threshold at which the speed feedback alarm
operates.

The speed feedback alarm operates by continuously comparing the motor armature voltage,
with the speed feedback. Under normal operation, these two values should be approximately
the same. If there is a difference between the two values, which is greater than that set on slot
2158, the speed feedback alarm will operate. This will shut down the drive, and indicate on
the display that the speed feedback alarm has failed.

At standstill

22 R/O Indicates when BOTH slots 69 and 70 are at zero
speed.

0 = Running
1 = At standstiil

6.4.3 Speed Loop

These parameters control the setup and operation of the drive speed loop.

Slot Number Description Range
Armature voltage 2140 R/O | Monitors the motor armature voltage. -200 to +200%
The armature voltage parameter is modified by the IR compensation slot number 2126, This
allows correction of the motor terminal voltage, to produce motor back EMF. Motor back
EMF is used in preference to motor terminal voltage, to yield greater speed holding accuracy,
when used as speed feedback.
Speed loop P gain 2130 Sets the proportional gain of the speed loop. 0 to 100.00
Speed loop I gain Sets the integral gain of the speed loop. 0 to 100.00
Speed loop integral defeat 76 Defeats the integral term of the speed loop 0 = Integral enabled
1 = Integral disabled

The integral term of the drive speed loop is used to provide zero steady state error, between
speed feedback and speed demand. In some instances the presence of the integral action can
cause instability of the motor speed. Here, integral defeat is used to remove the integral
action. When this is done however, the motor will operate at a speed error, determined by the
load, and the setting of the proportional gain, slot 2130.

Speed loop error 2075 R/O | Monitors the difference between the speed loop total | -120% to +120%
demand and the speed feedback.
Speed loop output 2102 R/Q | Monitors the speed loop output, before clamping by | -200% to +200%
the cusrent limits.
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Speed loop zero offset

2071

| Sets the motor to zero speed.

[ -5.00% to +5.00%

Speed loop offset is used when analo
Here, it is possible th

g tach or armature voltage is used as speed feedback.
at small offsets may be present in the speed feedback signals. These
offsets may cause the motor to turn slowly, even with zero speed demand. This can be
corrected by setting the speed loop offset parameter.

Totat setpoint 2083 R/O | Monitors the total speed loop setpoint. This consists | -120% to +120%
of the sum of the speed demand inputs.
Auxiliary current demand 2116 * Allows additional current demand to be added to the | -200.00% to +200.00%
output of the speed loop. :
* Applies to issue 6.0 software and above.
6.4.4 External Enables
The external enables are logic parameters which select the main speed and current demands.
Slot Number Description Range
Current demand 4048 When enabled, switches the current demand to 0 = Not enabled
override enable current demand override, (slot 2080). 1 = Enables current
demand override.
Speed demand override 4053

When enabled, switches the speed demand, to speed
demand override, (slot 2097).

0 = Not enabled
1 = Enables speed
demand ovetride.

The override selection slots should be used with care. In opel
speed and current demands,

cause unpredictable behaviour of the motor speed and torque.

ration, they switch the respective
from the input setpoints and the speed loop output. This could

6.4.5 SETPOINT RAMP
This is the main ramp for the control of the drive setpoint.
Slot Number Description Range
Ramp input 2067 Main setpoint ramp setpoint input. -120.00% to +120.00%
NOTE: The scaling of the ramp input is i1120%, Internally to the 570L, all speed setpoints are
clamped at £105%.
Ramp output 2087 R/O_| Monitors the output of the main setpoint ramp. { -120% to +120%
The ramp output is typically used in a cascaded line drive system, using LINK drives. Here,
the master drive contains the ramp, and the ramp output is used to provide the setpoints for all
the other drives in the system.
Ramp up time 2089 Sets the main setpoint ramp up time in seconds. 0.1 to 250.0 seconds
Modified by the 2-Quad select described above.
Ramp down time 2090 Sets the main setpoint ramp down time in seconds. 0.1 to 250.0 seconds
Modified by the 2-Quad select described above.
Ramp hold 113 Allows the setpoint ramp to be held. 0 = Ramp enabled
1 = Ramp held
Ramp 2-Quad maode select 86 Selects the mode of the main setpoint ramp. 0 = Normal ramp

1 =2 Quad mode

Two quadrant operation of the setpoint ramp, allows different ramp rates for motor

acceleration and deceleration, Here:~

Ramp up time (stot 2089) sets the motor acceleration rate
Ramp down time (slot 2090) sets the motor deceleration rate

The acceleration and deceleration rates apply to both forward and reverse directions of the

motor.

When normal mode is selected, the ramp up time parameter selects the positive ramp rate,
irrespective of forward or reverse motor direction, Similarly with the ramp down time.

S-ramps are often used to prevent control problems due to the rapid rate of change of
acceleration, associated with the start and end of a linear ramp. The S-Ramp characteristic
allows controlled rate of change of acceleration, at the start and end of the ramp period.
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6.4.6 SUMMING
The summing group contains all the signal processing for the two non-ramped drive setpoints.
Slot Number Description Range
Speed setpoint 1 2065 Direct speed setpoint 1. -120% to +120%
Speed setpoint 2 2066 Direct speed setpoint 2. -120% to +120%

NOTE: The scaling of the setpoint inputs is i120%. Internally to the 570L, all speed setpoints
are clamped at £105%. Speed inputs 1 and 2 are independently scaled using the ratio
parameters. They are also applied to sign changers, and then summed together to form a
composite speed demand. This composite speed demand is available as an output, for
cascaded line drive systems.

Setpoint 1 sign 99 Sets the sign of setpoint input 1 (slot 2065) 0 = Negative
1 = Positive
Setpoint 2 sign 100 Sets the sign of setpoint input {slot 2066) 2 0 = Negative
1 = Positive
Setpoint 1 ratio 2095 Sets the scaling of setpoint input 1 (slot 2065) 0.00 to 5.00
Setpoint 2 ratio 2096 Sets the scaling of setpoint input 2 (slot 2066) 0.00 t0 5.00
Setpoint sum output 2092 R/O | This is the sum of the scaled, signed inputs 1 and 2. | -120% to 120%
Speed demand override 2097 A single input to the speed loop. This input requires
the override enable parameter to be set (slot 4053).

When the speed demand override enable parameter is set, the speed setpoint inputs and the
ramp input, are disconnected from the speed loop. The speed demand can then be provided
by slot 2097. This allows the speed inputs, and ramp, to be used independently from the

speed loop.

6.4.7 CURRENT LOOP

These parameters control the setup and operation of the drive current loop.

The current loop group contains some current demand clamps. These are, main current limit, inverse time and armature
current profiles. The clamps operate, together with two independent current clamps, where the lowest value clamp limits the

current demand.
Slot Number Description Range
Armature current 2079 R/O | Monitors the motor armature current. -200% to +200%
feedback
Current demand override 2080 A single input to the current loop. This input requires | -200.00% to +200,00%

the override enable parameter to be set (slot 4048).

When the current demand override enable parameter is set, the speed loop is disconnected
from the current demand. The current demand can then be provided by slot 2080. Since the
speed loop is disconnected, this parameter, must be used with care to avoid runaway of the

motor,
Main current limit 2081 Sets the maximum and minimum excursions of the 0.00 to +200.00%
current demand. The negative clamp value is equal to
the positive clamp value, on the current demand.
Armature current enable 38 Allows the armature current to be disabled. Will only | 0 = Disable
enable the armature current if hardware terminal AS | 1 = Enable
is at +24V.
Global enable flag 36 RFO | Monitors the state of the armature current enable, 0 = Disable
1 = Enable
The armature current can be enabled and disabled from slot 38, and also the hardware
terminal AS. Slot 36 monitors the state of the actual armature current enable.
IR comp 2126 Sets up compensation for the motor armature -20.00% to +20.00%
resistance,
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IR comp is used to correct the motor terminal voltage for armature voltage loss due to the
armature current. The corrected terminal voltage is the effective motor back EMF. This is
proportional to the motor speed, assuming constant field current, IR comp is important when
armature voltage feedback is used for speed feedback. If the correction is not set up, the
motor speed will drop when load is applied to the motor.

IR compensation is also used when motor field weakening is used.

I max break 1

2135 Armature current profile, Sets the maximum value of | 0 to +200%
the armature current, below speed break 1. This
assumes that all other current limits are greater than
this parameter,

I min break 2

2136 Armature current profile. Sets the minimum value of | 0 to +200%
the armature current, above speed break 2.

Speed break |

2127 Armature current profile. Sets the motor speed at 0 to +100%
which armature current profiling begins. This is
normally at the field weakening point for the motor.
For this speed and below, the armature current is
camped below I max break 1.

Speed break 2

2131 Armature current profile. Sets the motor speed at 0 to +100%
which armature current profile ends. For this speed
and above, the armature current is clamped below [
min break 2.

The armature current profiles is used to restrict the maximum value of armature current at
high speeds. Here, some motors will not commutate the rated armature current at high speeds.
This is especially true when in the field weakening range, when the field strength is low.
These parameters are normally fixed at commissioning time, when one motor is used on the
drive.

Inverse time

2138 Sets the target current limit, at which the inverse time | 0 to +200%
profiles aims for,

The inverse time profiles, is designed to allow the drive to have a limited overload capability.
If the armature current is at 200% of the drive calibration for more than 10 seconds, the
armature current limit is reduced inversely proportional to time. The final value of the current
limit is set by slot 2138,

If the armature current is above 110%, of the calibration value, the inverse time profile will
operate after a certain period of time, dependant on the value of the overload.

NOTE: The inverse time is designed to protect the DRIVE from damage, due to overloads.
The inverse time aiming point is normally set at 110%, for safe operation. This parameter
must not be altered without prior consultation with Eurotherm Drives.

Inverse time current | 2162 R/O | Monitors the inverse time current limit. 0 to 200%
limit
Current loop P gain 2119 Sets the proportional gain of the armature current 1to 100
loop.
Current loop I gain 2120 Sets the integral gain of the armature current loop. 0.1 to 50
Dis / continuous 2122 Current loop internal parameter. 0 1o 200%
Feedforward 2121 Current loop internal parameter. 0.1 to 50
The above four parameters are automatically set up to match the motor, when the current
loop is autotuned. They should NOT be modified via the LINK network, when a single motor
is used.
If multiple motors are used from a single drive, each motor may be autotuned and these
parameters noted. When each motor is selected, the appropriate current loop parameters can
be set via the LINK network.
Autotune 101 Starts the current loop autotune function. 0 = Normal run

1 = Start autotune

NOTE: This parameter must only be used when the drive system is being commissioned, and
the current loop set up. It must not be connected via the LINK network under normal run
conditions.

Current loop 2-Quad 75 Sets the current loop for 2 quadrant or 4 quadrant 0 = 4 quadrant
drives. mode Internal parameter for Eurotherm 1 = 2 quadrant
Drives use only. DO NOT connect via the LINK
network.
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6.4.8 CURRENT CLAMPS

These parameters clamp the maximum and minimum values of the current demand. This limits the maximum value of the

armature current. The clamps are used in conjunction with the main current limit, inverse time and current profiles. The
lowest value of any of these clamps, acts on the current demand.

Slot Number Description Range
Positive current clamp 2069 Sets the maximum positive excursion of the curtent | -200.00% to +200.00%
demand.
Negative current clamp 2068 Sets the maximum negative excursion of the current | -200.00% to 200.00%
demand.

The current clamps allow independent control of the maximum and minimum values of the
current demand. The clamps only operate as clamps if:-

The positive clamp has values between 0 and +200%.

The negative clamp has values between 0 and -200%.

If the positive clamp becomes negative, or the negative clamp becomes positive, this value is

applied as a CURRENT DEMAND to the current loop. This could cause unpredictable
results of the motor speed.

6.4.9 STANDSTILL

The standstill logic is designed to shut down the armature current when both speed setpoint and feedback are below a certain
threshold value.

Slot Number Description Range
Enable standstill logic 24 Enables the operation of the standstift function, 0 = Normal operation
1 = Standstill enabled
Standstill threshold 2073 This parameter sets the threshold motor speed below | 0 to 5.00%
which the standstill logic is activated.

The standstill logic can be examined further, see slot 22.

The standstill operation is useful under certain conditions, to prevent "creeping” of the motor,
when zero setpoint is applied. This is especially true for fully regenerative drives, Note, when
standstill is in operation, there will be no braking torque available from the motor shaft.

6.4.10 FIELD CONTROLLER

This group of parameters controls the operation of the onboard field controller. For full instructions on the use of the field
controller, see other chapters in this manual.

Slot Number Description Range

Field current 2128 R/O | Monitors the motor field current, Scaled as a -200% - 200%
percentage of the field current calibration value, as
defined by the field current calibration.

Field current setpoint 2141R/O | Monitors the motor field current demand. Scaled as | -200% - 200%
a percentage of the field current calibration value, as
defined by the field current calibration.

Field Demand 2099 Allows for an external field demand to be applied Scaled for - 200% to
200%. Clamped at
10% and 100%

Field enable 56 Enables the motor field current. This parameter 0 = Disable current
cannot be disabled when the drive is running. 1 = Enable current

NOTE: Running the drive with the field current disabled, means that the motor will have no
torque. Also the armature current will rise to a large value,

If the field current is disabled, the field fail alarm must be disabled (slot 91), in order to
operate the drive. The field current is disabled in order to set up the IR compensation. See
elsewhere in this manual.

Field quench delay 2114 This sets the delay from armature current disable, to | 0.1 to 250 seconds
field current disable.
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The field quench delay is typically used for dynamic braking of the motor. Here, the drive
armature current is disabled, and resistors are placed across the armature. The field current
must be maintained in order to allow deceleration torque during the dynamic brake time. The
field quench delay is set just longer than the time taken to bring the motor to rest.

NOTE: The main AC drive contactor must be closed in order for the field controller to
operale.

Field quench mode

65 Sets the filed mode when the filed current is
quenched via slot 56, and the field quench delay has
expired.

0 = Full quench
1 = Standby

When the field is quenched, the field current can be in one of two states. Full quench sets the
field current to zero. Standby field sets the field current to 50% of the calibration value.

The time taken to establish filed current is normally quite fong, due to the large time constant
of most motor fields. Standby field is used where a rapid start of the motor is required when
the armature current is enabled.

NOTE: The main AC drive contactor must be closed in order for the field controller to
operate.

Field control mode

55 Sets the field current control to either full closed loop | 0 = Voltage control
current_control, or open loop voltage control. 1 = Current control

Voltage control uses the ratio parameter (slot 2115) to set the open loop ratio between the
input line to line supply voltage, and the field output voltage,

Field ratio out/in

2115 Sets the ratio between the desired field voltage and
the line to line supply voltage.

0 to 100%

100% ratio specifies that the field voltage is equal to the line to line supply voltage.

Field I cal 2154 Trims the calibration of the field current feedback. 90.00 to 110.00%
' The nominal calibration is set by fitting the
appropriate resistor on the calibration board,
Field loop P gain 2106 Sets the proportional gain of the field current loop. 0 to 5.00
Field loop I gain 2105 Sets the integral gain of the field current loop. 010 5.00

These two parameters are not normally connected via the LINK network.

See chapter on the field controller, for more detail.

Field weakener enable 59 Enables the field weakener operation. 0 = Normal field
1 = field weakener.
Field weakener operation allows the motor field to be reduced, with increasing speed, in order
to control the armature voltage at its rated value.
Field weakening range 2155 Specifies the field weakening speed range of the 0.0:1.0 t010.0:1.0
mOotor.
Maximum volts 2111 Sets the armature voltage at which field weakening 0 to 100.00%
will occur. Scaled as a percentage of the full scale
armature voltage calibration.
Minimum field current 2112 Sets the lower limit of field current. The field current | 0 to 100.00%
will never reduce below this value even if required to
do so by the field weakening action.
EMEF gain 2110 Sets the proportional gain of the field weakening 010 5.00
voltage loop.
EMF lag 2109 Sets the integral gain of the field weakening voltage 110 100.00
loop.
EMF lead 2108 Sets the derivative gain of the field weakening 0.1 to 50.00
voltage loop.

These three parameters are not normally connected to the LINK network.
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6.4.11 ALARMS AND HEALTH

These parameters allow the operational status of the 570L to be monitored, If the drive should fail, the particular atarm, that

caused the failure is stored. The S70L will shut down and the health status flag will indicate failure,

Slot Number Description Range
Health flag 29R/O This parameter indicates the health status of the drive. It | 0 = Unhealthy
is set to 1 when the start (slot 52) is set. 1 = Healthy
Unlatched health flag 40 * R/O This is the same as slot 29, but the parameter is set when | 0 = Unhealthy
start (slot 52) is set to logic 0. 1 = Healthy
Slot 40 should be used in preference to slot 29, in situations where the health flag may prevent the
drive from restarting,
Health store 1121 R/O | Stores the first fault alarm as a number from 1 to 16. See | 1to 16
following table for alarms.
Health store bitmap 1058 R/O | Stores the first fault alarm as a bitmap. See following Bitmap
table for bitmap bit positions.
Health word bitmap 1120 R/O | Current drive alarm status as a bitmap. Bitmap
The health word indicates the current alarms present. When the drive is stopped, for example,
more than one alarm will be present. These are all shown on the health word.
The health store parameters only indicate one alarm, when a fault condition has taken place.
Alarm Health store number Health bitmap
bit number (HEX)
Speed feedback 1 1 [
Missing pulse 2 2 |
Overspeed 3 4
Stack 4 8
Motor temperature 5 10
Field overcurrent 6 20
Not used 7 40
Microtach fail 8 80
Field fail 9 100
3 phase failed 10 200
Firing synch fail 11 400
VA overvolts 12 800
LINK network fail 13 1000
Overcurrent trip 14 2000
Cal board missing 15 4000
ACCT's not fitted 16 8000
Further details of these alarms can be found elsewhere in this manual,
Ready flag 43 R/O Indicates when the 570L is ready to pass armature 0 = Not ready
current. 1 = Ready
When the drive is started, the main supply contactor closes. A short period of time elapses to
allow the drive to synchronise to the supply. When the drive has synchronised, armature current is
allowed to flow. At this point, the ready parameter is activated,
The ready parameter is typically used to control mechanical brakes. Here, the brake is required to
release, when armature current is about to flow.
LINK fail stop select 115* Specifies the drive condition if the LINK network fails. 0 = Ignore failure
1 = Regen stop
2 = Coast stop
If the LINK network should ever fail, it is possible for the drive to continue to run, with no means
of stopping. It is possible to specify that the drive will stop automatically on LINK failure.
NOTE: If the LINK should ever fail, it is still possible to stop the ST0L via the hardware
terminals, program stop (A7) and coast stop(A8). See terminal description.
Field fail alarm enable g1 Allows the field fail alarm to be disabled. This must be 0 = Disable alarm
done if the drive must be run without any field current. 1 = Enable alarm
Speed feedback alarm 95 Allows the speed feedback alarm to the disabled. 0 = Disable alarm
enable 1 = Enable alarm
The speed feedback alarm compares the speed feedback with the armature voltage. If a difference
occurs, which is greater than the speed feedback alarm level (slot 2158), the alarm is triggered.
* Available on issue 6.0 software and above.
6-9
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6.4.12 PARAMETERS

These are general data parameters.

Slot

Number Description Range
EEPROM save 30 Saves the setup parameters. 0 = Normal
1 = Save parameters
2 = Most recent SAVE
operation has failed.
The setup parameters on the S70L are stored in non-volatile memory, When all adjustments
have been made, the setup parameters must be stored into this memory. If this is not done,
the adjustments will be lost, when the dtive auxiliary supply is removed,
NOTE: The setup parameters can be saved at any time. Slot 30 should be set to save. The
parameter is cleared automatically, when saving is complete. Do not clear manually, or a
partial parameter save will result.
Network type 16 *R/O | Monitors the type of network, to which the S70L is 2 = Simple
connected. 3=Tap
7 = Redundant
11 = Aux tap

* Available on issue 6.0 software and above.

6.4.13 PEEK

Peek address
Peek value

1135
1136

Eurotherm Drives use only.
Eurotherm Drives use only,

6-10

570L/590L Manual



N

ZERO OFFSET

SPEED NPUT 1

RATO 1

RATIO 2

SPEED INPUT 2

RAMP INPUT

RAMP HCL.

ANALOG TAL: 1OMETER

D AFHATURE ] X Va FEEDEACK
3 W coup VOLTAGE A
2128 7140 215¢
X
ia FEEDBACK
CURRENT
ug" ARMATURE
2079 #
2081
INVERSE TIME DS
e L™ DiS/coNTRucuS
I min | max
GAN
P
0
/i ¥ "
MAN
CLAMPS  CURRENT LT  jR/W RESET

4, STACK TEMPERATURE

8. MICRO~TACHOMETER

10. 3 PHASE SUPFLY
1. FIRING SYNC,

08085358665-0

:
§

LD 13 LMK NETWORK FAILURE
O 14, CURRENT TRP

—() 15 CALBRATION BOARD
L") 18. ACCT'S NOT PRESENT

| 1o FEEDBACK

o-— CONTACTOR PILOT RELAY

VA Wi
X_ INDICATES TOGGLE PARAMETER.
O cowma TERMNALS
[0 VARIABLE DIAGNOSTIC/SETUP PARAMETER.
() LOGICAL DIAGNOSTIC/SETUP PARAMETER.
READ ONLY LINK PARAMETER.
ENDPOINT READ/WRITE LNK PARAMETER

~{R/W)- HLINE READ /WRITE LINK PARAMETER.
SELECT USING TOGGLE PARAMETER.

LEGEND
D/P REFERS TO DIAGNOSTIC/PARAMETER
ACCESS

ISSUE & DATE APPROVED

Ali4 | Jus Foveg |

DWN H. PRUNER 09 MAY 91 LINK_570 CONFIGURATION BLOCK DIAGRAM |97 g [owe. wo. HHOS96688
CHK M. SOBEL 10 MAY 91 - Jissue
APP - ISCME - ISHEET 10F 1

4



Field Controller

7 FIELD CONTROLLER

GENERAL INFORMATION

The 570L is supplied with a controlled-field which uses a single-phase half-controlled thyristor bridge. This gives
simple and robust control of the motor's field current or voltage. The rating of the field bridge varies according to the
rating of the main armature current bridge.

The motor armature voltage and field current must always be set up using calibration resistors on the plug in calibration
board.

The field controller may be set up via the MMI or via the Eurotherm Drives LINK network setup tool SAM. Refer to the
chapter on the MMI or the SAM manual for further information.
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Field Controller

7.1 FIELD VOLTAGE CONTROL

The 570L is supplied, by default, with the controlled field bridge set for voltage control. This allows the controlled field to
emulaie a fixed diode bridge.

The output voltage is set by the RATIO OUT/IN parameter. This sets the ratio of the input supply voltage, to the output DC
voltage. The default value of this ratio is 60%. The ratio should be set to 90%, to emulate a single phase field rectifier.

The calibration resistors, for motor current, must be correctly fitted, even if the voltage control mode is selected.

7.2 FIELD CURRENT CONTROL AND FIELD WEAKENING

The field winding of an industrial DC machine increases in resistance by some 40% as the motor warms up; it is common
to supply the field at constant voltage, and field current falls accordingly. The machine is designed to operate correctly
when warm, so a cold machine, with too strong a field, may be unable to operate at full speed. In applications where
armature voltage feedback is used, a large variation in field strength makes the speed feedback term inaccurate.

The field controller of the 570L Drive features two loops: an inner field current loop, and an outer armature voltage loop. In
fixed-field applications, only the inner loop is active. In field-weakening applications, both loops are active. Please refer
to the block diagram of the field controller.

When the field controller is in field weakening mode, the armature voltage loop keeps the armature voltage at its rated
value, by controlling the field current. This occurs above the specified field weakening speed for the motor.

7.2.1 Field Current Control

Field current regulation is used to give constant field current in the motor field. This mode of operation must be set by
changing the FIELD CURRENT mode from VOLTAGE CONTROL to CURRENT CONTROL. The field current will now
control at a value set by the calibration resistors.

Current is regulated by a Proportional-plus-Integral controller with a fixed setpoint of 100%. The fixed 100% setpoint
may be overwriften using the LINK network, but it is expected that this facility will rarely be used. Current feedback is
derived from an isolating current transformer, and the value of current corresponding to 100% is determined by resistor
values on the detachable calibration card; fine adjustment is performed by the FIELD I CAL parameter of the MML

The default values of the Proportional and Integral gains have been set so that the controller will be stable for nearly all
industrial motors. The field current may be monitored using the FIELD I FBK diagnostic, and the gains may be adjusted if
necessary using the FIELD P GAIN and FIELD I GAIN parameters.

Note, the motor armature voltage resistors must always be set up to the rated motor terminal voltage.

7.2.2 Field Weakening

This allows weakening of the motor field, to allow high speed operation of certain motors.

The armature voltage loop is activated by setting the FLD WEAK ENABLE parameter. The setpoint to the field current
loop is reduced as speed increases so that armature voltage is maintained at or below the value set by MAX VOLTS.
Armature voltage feedback is scaled coarsely by calibration resistors and finely by the ARMATURE V CAL parameter.

Field weakening begins at 'base speed’, and the field current is reduced progressively right up to full speed. Any
instability in the armature voltage loop will begin to become apparent at base speed and will become more pronounced at
higher speeds. When commissioning, take the speed up in small steps and keep a watchful eye upon the ARMATURE
VOLTS and TOTAL FLD SETPOINT diagnostics. To improve stability, increase the EMF LAG and EMF LEAD
parameters, maintaining the lag term at some 10 or 20 times the lead term. The EMF GAIN parameter should not need to
be adjusted in a properly calibrated controller.

During running, the field controller is enabled and disabled by the operation of the armature current controller. Field current
is maintained at 100% (or the value set by the armature voltage loop) whenever armature current is enabled, and falls to
zero after armature current is disabled, with a delay set by FLD QUENCH DELAY. To allow for faster start-up, it is
possible to set FLLD QUENCH MODE to standby' so that when armature current is disabled, the field current falls not to zero
but to 50%.

Field current ceases altogether when the main contactor is dropped out by a stop or by an alarm. Even when the field bridge
is supplied externally, current will cease because firing pulses to the bridge are disabled.
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Main Machine Interface (MMI)

8 MAN MACHINE INTERFACE (MMI)
8.1 THE L. C. DISPLAY

Featured on all 570L series products is a two line sixteen character liquid crystal display designed to provide a clear and
simple user interface with the product.

The use of the display is defined by the two lines of alphanumeric characters:
The upper line of the display describes the current menu or function,

The lower line describes the next menu or function available or the displayed value or status of the function
selected on the upper line.

This display philosophy gives a clear indication of where changes can be made to modify the performance of the product to
suit the particular application.

8.2 THE FUNCTION KEYS

Adjacent to the display are four function keys which change the display within a "tree” structure to allow the user to
interrogate and modify the drive parameters in a simple, user-friendly fashion.

To locate the four function keys, lower the top protective cover. A simple positive key stroke is required (key de-bounce is
included in the software and multiple keys cannot be simultaneously activated). Each key is identified by an engraved legend
in its top surface:

(M) MENU SELECT This allows entry to the menu or function offered in the second line of the disptay. Use of this
key will not alter any of the stored parameters. It ill toggle the displayed variable between bar
graph presentation for trending and numeric value for accuracy.

(E) ESCAPE Allows selection of the preceding menu, Use of this key will not alter any of the stored
parameters. ESC always takes you back to the last point on which you were working.

( T)RAISE This allows movement in a forward fashion to explore the options available in any selected
menu, The selected menu is always displayed on the top line of characters, When a modifiable
function is displayed on the top line, the raise function will increment its value.

(4)LOWER This allows movement in a backward fashion to explore the options available in any selected
menu. The selected menu is always displayed on the top line of characters. When a modifiable
function is displayed on the top line, the lower function will decrement its value.
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8.3 THE MENU TREE STRUCTURE OF THE 570L

The menu tree structure employed in all 570L series controllers has been carefully designed to provide non-expert users with
a simple and easy way to read, and set parameters associated with the drive with a minimum of key strokes and confusion.

The central core {or trunk of the tree), menu level 1, will display six further menus each associated with one specific aspect
of the product. Any of these may then be explored as branches from the central core (sub menus) until the desired function
or parameter is displayed. When displayed, the value may be observed and/or changed or cancelled.

To progress from the Power-up default display Eurotherm Drives S70L. operate the "M" key. The first menu selection
DIAGNOSTICS is displayed. Scanning through the various menus is achieved by operation of the RAISE AND LOWER
keys. When positioned at the desired menu operate the MENU key for more information.

SSD LINK/570
ISSUE: X.XX
DIAGNOSTICS SALES AND SERVICE LINK SUPPORT SYSTEM
SETUP PARAMETERS ALARMS PARAMETER SAVE

Y Y Y Y

ADDRESS PARAM XMIT DELAY STOP ON NET FAIL NODE TYPE

vy Y '

PASSWORD PEEK UDP SUPPORT RESERVED
RAMPS FIELD CONTROL CURRENT PROFILE PROGRAM STOP
SPEED LOOP CURRENT LOOP INHIBIT ALARMS CALIBRATION

Button E
+ + Keystrokes
STANDSTILL RATIOS + % +
M
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8.4 PRIMARY DIAGNOSTICS
8.4.1 General

The primary controller diagnostics are specific monitoring points that allow the user to check that the drive is operating

correctly within the LINK network. For example it is possible to check that the drive setpoints are being sent over the
network, _ .

Monitoring points are also provided to examine the effect of adjusting setup parameters such as speed loop gain".
These diagnostic variables can be classified into two types:-

1. Variable diagnostics

2, Logic diagnostics
The primary diagnostics are presented on the two line display in the following format:-

MENU LEVEL
DIAGNOSTICS

Here, operation of the "RAISE" or "LOWER" keys allows different menu level items to be selected.
Operation of the "M" key gives the display:-

"SPEED INPUT 1"
"+76.0 %" (for example)

The top line now contains information about the monitoring point name.
The bottom line presents information in one of two ways:-

i Numerical values.

2. Bar graph.

Selection is made by using the "M" key as a toggle when the value is displayed. This is at the bottom of the "tree menu",
where the "E" key will move the display level up the tree shown above.

The following table shows the diagnostic points available on the 570L. The appropriate LINK slot number, is shown where
applicable. The description for each slot number parameter is given in the LINK interface chapter, within this manuat.

Logic diagnostic "VALUE"s are indicated using appropriate names. Each monitoring point has an associated value format
and value range.
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8.4.2 Diagnostic Description

DIAGNOSTIC POINT | LINK SLOT | DESCRIPTION REF SCALING
SPEED INPUT 1 2065 SPEED SETPQINT No. ] + 10V
SPEED INPUT 2 2066 SPEED SETPOINT No. 2 + 10V
RAMP SETPOINT 2067 RAMPED SPEED SETPOINT + 10V
TACH INPUT 2101 SCALED ANALOGUE TACHOGENERATOR +100%
' FEEDBACK.

MICROTACH 2074 MICROTACH SPEED FEEDBACK (DIRECT *

READING OF MOTOR SPEED ASSUMING 3000RPM

STANDARD MICROTACH SCALING

1000FPR)
ARMATURE VOLTS 2140 SCALED ARMATURE VOLTS + 100%
SPEED FEEDBACK 2098 SPEED LOOP FEEDBACK * 100%
SPEED SETPOINT 2083 SPEED LOOP TOTAL SETPOINT + 100%
SPEED ERROR 2075 SPEED LOOP ERROR = 100%
CURRENT FEEDBACK 2079 SCALED ARMATURE CURRENT + 200%
CURRENT DEMAND 2080 CURRENT LOOP CURRENT DEMAND(SPEED + 200%

" ERROR PI OUTPUT OR EXTERNAL CURRENT
DEMAND CLAMPED BY ALL LIMITS)

CURRENT LIMIT 2081 MAIN CURRENT LIMIT IS DETERMINED BY +200%
THE PRODUCT OF EXTERNAL CURRENT
LIMIT (OR CURRENT VARIABLE) AND

CURRENT LIMIT

PARAMETER
AT ZERO SFEED 22 AT ZERO SPEED FEEDBACK ON/OFF
AT ZERO SETPOINT - AT ZERO SPEED SETPQINT ON/OFF
AT STANDSTILL - AT STANDSTILL, i.e. AT ZERO SPEED AND ON/OFF

ZERO SPEED SETPQOINT
PROGRAM STOP I/P Termina! A7 | PROGRAM STOP INPUT ON/OFF

: WHEN OFF PROGRAM STOP SEQUENCE IS

ENABLED
START 52 START/RUN INPUT ON/CFF
MAIN CONTACTOR - MAIN CONTACTOR STATUS ‘ ON/OFF
STACK QUENCH 36 STATUS OF STACK QUENCH CONTROL ON/OFF
DRIVE READY 43 DRIVE READY TO RUN ON/OFF
DRIVE HEALTHY 29 DRIVE HEALTHY OR DRIVE OPERATIONAL ON/OFF
RAMP HOLD ENABLE 113 SETPOINT RAMP ENABLE
+ CURRENT CLAMP 2069 POSITIVE CURRENT CLAMP 0 to +200%
- CURRENT CLAMP 2068 NEGATIVE CURRENT CLAMP 0 to - 200%
FIELD IFBK 2128 SCALED FIELD CURRENT FEEDBACK 0 to 100%
TOTAL FIELD 2141 SETPOINT FOR FIELD CURRENT LOCP 0 to 100%
SETPOINT
FLD FIRING ANGLE - CURRENT VALUE OF FIELD FIRING ANGLE 0 to 180°
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8.5 PRIMARY SETUP PARAMETERS
8.5.1 General

The primary setup parameters are parameters which can be readily adjusted to suit a specific application of the controller.
The primary parameters are commonly used functions. Access to these parameters is not restricted by the requirement of

access code entry. Other parameters are protected and can only be modified after entering an access code on the on-board
keyboard and display.

These setup parameters are accessible over the LINK network. This allows the setup of the drive to be changed to suit
different operating conditions. Care should be taken when connecting LINK variables to these parameters. If connections are
incorrectly made, unpredictable results, or damage could occur to the controller.,

All setup parameters are accessible over the LINK network, via the setup and monitor program, SAM. This allows the drive
to be completely commissioned over the LINK network.

The primary setup parameters can be classified into two types:-
L. Variable setup parameter.
2, Logic setup parameter.

All these parameters are stored in non-volatile EEPROM (battery back-up is not required). On power-up of the auxiliary
supply, these parameters are loaded into volatile RAM memory from the EEPROM memory.

These parameters can be altered via the MMI at any time. Note that the parameters are not transferred to non-volatile
EEPROM unless a SAVE operation is performed (see later descriptions).

At the Menu Level, find the SETUP PARAMETERS menu by operating the "RAISE" and "LOWER" keys. The display will
show:- ‘

MENU LEVEL
SETUP PARAMETERS

Enter the SETUP PARAMETERS menu by pressing "M". The display will show:-

SETUP PARAMETERS
"RAMPS"

Here, operation of "RAISE" or "LOWER" keys allows different Submenus (RAMPS, SPEED LOOP, etc.,} to be selected.
Further operation of the "M" key gives the display:-

"RAMPS"
"RAMP UP TIME"

The "RAISE" and "LLOWER" keys allow selection of other variables within the Submenu (e.g., RAMP DOWN TIME).
Further operation of the "M" key gives the display:-

"RAMP UP TIME"
" X SECS"

At this level it is possible to modify the value of the parameter. The "RAISE" and "LOWER" keys change the value
displayed; the "M" key toggles between digital and bar-graph display (for those variables which may be displayed in either
format) and the "F" key returns to the Submenu for selection of another variable.
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LINK slot numbers are show for each setup parameter, where applicable.

8.5.2 Set-Up Parameter Description

PARAMETER NAME

SLOT

DESCRIPTION

RANGE

REF.

RAMP UP TIME
RAMP DOWN TIME

2 QUAD MODE

S RAMP %

RAMP MODE

2089

2090

86

RAMP

Rate of change of increasing speed setpoint
(see 2 quad mode).

Rate of change of decreasing speed setpoint
(see 2 quad mode).

In a reversing drive system with analogue
ramps, ramp up time becomes ramp down time
with reverse rotation. Because the ramps are
implemented in software in the 570L this
problem can be overcome. 2 Quad mode gives
Consistent operation of the ramp settings in
forward or reverse when enabled by this
parameter,

When 'S’ Ramp mode is enabled this adjusts the
amount of the intended

change over which the 'S' ramp controls the
transition.

The ramp generator operates either as a simple
linear ramp or as a complex 'S' ramp. The 'S’
ramp controls the initial rate of change to give a
smooth change from fixed setpoint to ramped
setpoint, similarly it Controls the change from
ramped setpoint to fixed setpoint.

0.1-250.0
0.1-250.0

ENABLED/
DISABLED

0.1-50.0%

DEFAULT

1.0 seconds
1.0 seconds

DISABLED

12.5%

LINEAR

FIELD CONTROL
MODE

FIELD ENABLE

FIELD I GAIN

FIELD P GAIN

FLD. WEAK ENABLE

55

56

2105

2106

59

FIELD VARIABLES

When a controlled field regulator is fitted there

is a possibility of two control algorithms:

(a) Field Voltage Control, an open loop phase
angle control to simulate rectifier fields.

(b) Field Current Control, a closed loop
current control for accurate field control
or expansion to field Weakening.

FIELD CURRENT VARIABLES

Allows the on board field controller to be
disabled.

When the field regulator is controlling the field
current a PI Joop is in operation. This is the
integral gain adjustment of the PI loop

This is the proportional gain adjustment of the
field PI loop.

Certain applications of a DC motor controller
are best achieved in speed control by field
weakening. If a controlled field regulator is
fitted and enabled, field weakening enable adds
the additional PID loop of the field weakening
(field overspill} control.

VOLTAGE
OR
CONTROL

0.00-5.00

0.00-5.00

ENABLED/
DISABLED

VOLTAGE

CURRENT

ENABLED

0.01

0.10

DISABLED
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PARAMETER NAME

SLOT

DESCRIPTION

RANGE

DEFAULT

REF

EMF LEAD

EMF LAG
EMF GAIN

MAX. VOLTS

MIN FL.LD CURRENT

FIELD QUENCH
DELAY

FIEL.D QUENCH
MODE

RATIO OUT/IN

FIELD ENABLE

2108

2109
2110

2111

2112

2114

65

2115

56

Field Current Variables/Continued

With field weakening control enabled a PID
loop is brought into operation this is the
derivative adjustment of the field weakening
PID loop.

This is the integral adjustment of the field
weakening PID loop.

This is the gain adjustment of the field
weakening PID loop.

Maximum volts is the level at which field
weakening begins. The level is set relative to
the 100% calibration value set by the
calibration resistors and armature voltage
calibration.

The field weakening loop reduces the field
current to achieve speed control. At top speed
the field reaches a minimum value. This limit is
a fixed minimum value to set the absolute
lower field limit.

If dynamic breaking is used the field must be
maintained for a period after the drive is
disabled. The field quench delay is the period
of time the field is maintained.

After the field quench delay the field can be
entirely quenched or put into a standby mode at
minimum field level.

FIELD VOLTAGE VARIABLES

This parameter controls the output voltage
fromn the open loop voltage control. Where ratio
is the nominal AC in to DC out ratio of a
rectifier bridge. Should be set to 90% to
emulate a single phase rectifier.

Allows the on board field controller to be
disabled.

0.10-50.00

1.00-100.00

0.00-5.00

0.00-100.00%

0.00-100.00%

0.1-250.0

QUENCH/
STANDBY

0-100%

ENABLED/
DISABLED

2.00

40.00
0.30

100.00%

10.00%

5.0 seconds

Quench

90%

ENABLED

SPEED BREAK 1

SPEED BREAK 2

I. MIN BREAK 2

1. MAX BREAK 1

2127

2131

2136

2135

CURRENT PROFILE
When speed control is obtained by field
weakening, the ability of the motor to
commutate current is reduced at low field
currents. Speed breakpoint 1 is the relative
motor speed at which current profiling begins.
Speed break 2 is the upper speed limit at which
current profiling ends.
This sets the current limit value at or above
speed break point 2.
This sets the current limit value at or below
speed break point 1, provided other limits are

0-100%

0-100%
0-200%

0 -200%

100%

100%

200%

200%

PROG. STOP TIME
PROG. STOP I LIM

PROG. STOP Z SPEED

2132
2129

2133

greater than its setting,

PROGRAM STOP

Time to reach zero speed from 100% set speed.
Current limit level in program stop mode
provided other limits are set higher.

Zero speed level in program stop mode at
which contactor is de-energised and the drive
gquenched.

0-250 seconds
0-200%

0.00-10.00%

1 second
50%

1.00%
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PARAMETER NAME

SLOT

DESCRIPTION

RANGE

DEFAULT

REF

ARMATURE V CAL

IR COMPENSATION

MICROTACH RPM

ANALOG TACH CAL

ENCODER LINES

SPDFBK ALARM
LEVEL

FIELD L. CAL

FLD. WEAK RANGE

2151

2126

2074

2152

1129

2158

2154

2155

CALIBRATION

Trim adjustment of the motor armature level
giving 100% armature volts,

Note:- Primary voltage calibration is
achieved by the selection of resistors R8 and
RS on the calibration board,

Compensation for motor IR drop to improve
regulation when using armature voltage
feedback for speed control.

Motor top speed setting when using the 5701
microtach unit for speed feedback,

Trim adjustment of the motor speed at 100%
speed demand. Note:~ Primary tacho
calibration is achieved by the selection of
resistors R4 and R5 on the calibration board.
Sets the number of encoder lines per
revolution, on the speed lines feedback
encoder. Note, it is possible to use a
standard encoder as speed feedback, via the
Eurotherm Drives 5702 range of converter
products

The speed feedback alarm compares speed
feedback to armature voltage. The alarm
level is the difference at which the alarm is
set,

Trim adjustment of the motor field at 100%
field current demand.

Note:- Primary field calibration is achieved
by the selection of resistors R6 and R7 on
the calibration board.

During field weakening the armature voltage
and motor speed are not related. By setting
in the field weakening speed range a
compensation can be carried out to maintain
functionality of the speed feedback alarm.

90.00-110.00%

1 20.00%

0-3000 RPM

90.00-110.00%

10 to 5000

0-100%

90.00-110.00%

0.0:1.0-10.0:1 .0

100.00%

0.00%

1000 RPM

100.00%

1000

50%

100.00%

1.0:1.0

FIELD FAIL

SPEED FBK ALARM

91

95

I BIT ALARMS
Override for minimum field current level
alarm.,
Override for speed feedback alarm.

ENABLED/
OVERRIDDEN
ENABLED/
OVERRIDDEN

ENABLED

ENABLED

CURRENT LIMIT

CURRENT P GAIN
CURRENT I GAIN

AUTOTUNE

- CURRENT CL.AMP

+CURRENT CLAMP
2 QUAD MODE

2081

2119

2120

101

2068

2069

CURRENT 1LOOP

Internal main current limit parameter. All
limits operate on basis of lowest level
controls.

Proportional gain control for armature
current PI loop.

Integral gain control for armature current PI
loop.

Initiating control for current loop autotune
adjustment.

{See description at the end of table)

Sets the negative limit of the current
demand.

Sets the positive limit of the current demand.

This parameter informs the control board
that it is operating a 2 quad thyristor bridge

0.00-200.00%

1.00-100.00

0.10-50.00%

+ 200.00%

1 200.00%
ENABLEDY
DISABLED

100.00%

1.28

1.28

-100%

100%
DISABLED

option, i.e. non-reversing.
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DEFAULT

PARAMETER NAME | SLOT | DESCRIPTION RANGE REF.
SPEED LOQP
SPEED INT. GAIN 2125 Speed loop PI integral gain adjustment. 0.00-200.00 10.00
SPEED PROP. GAIN 2130 Speed loop PI proportional gain adjustment. 0.10-100.00 15.00
ZERO OFFSET 2071 Zero motor speed for zero setpoint input *5.00% 0.00%
trim adjustment.
SPEED INT. DEFEAT | 76 Inhibits the integral part of the speed loop PI ON/OFF OFF
control to give proportional gain only speed
control.
MICROTACH SIGN 109 Since the microtach feedback cannot be POS/NEG POSITIVE
reversed electrically, the signal polarity must
be reversed by the control software,
SPEED FBK SELECT 108 Three opticns are available:- ARM
i) Armature voltage feedback VOLTS
ii) Analogue tachogenerator feedback FBK
iii) Microtach feedback.
Note:- It is difficult on some versions of the
software to select analogue tacho.
TANDSTILI,
STANDSTILL LOGIC | 24 Standstill Logic quenches drive below zero DISABLED
threshold.
ZERO THRESHOLD 2073 Speed Level at which standstill logic is 0.00-5.00% 2.0%
operative. Also sets the level at which zero
speed (slot 22) operates.
RATIOS
RATIO 1 2095 Speed Input 1 Scaling 0.00-5.00 1.00
RATIO 2 2096 Speed Input 2 Scaling 0.00-5.00 1.00
SIGN 1 99 Speed Input 1 Polarity POS-NEG POSITIVE
SIGN 2 100 Speed Input 2 Polarity POS-NEG POSITIVE
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8.6 ALARMS
8.6.1 General

The controller alarms are, in general, latched digital outputs that indicate fault conditions within the controller/motor

combination. These alarms are gated together to provide a "controller healthy" logic variable. If the healthy variable is not
true, the armature current is inhibited and the main contactor control relay is de-energised.

The alarm condition may be reset by opening and closing the main contactor. In the case of a fault the MMI will
automatically display the activated alarm, together with its current status.

If a failed alarm becomes active when the controller is started, the Thyristor firing circuits are inhibited and the main
contactor is de-energised. The healthy flags, slots 29 and 40 are set to logic 0.

The alarm is latched and is automatically displayed from the time of failure. The display shows the CURRENT STATUS of
the alarm, which may be OK by the time you read the display. The failed alarm may also be read as a health word, via the
LINK network. These are slots 1058, 1121 and 1120.

The first alarm that causes failure is latched, and subsequerit alarms are ignored. This allows easy fault determination within
the controller,

The latched alarm is reset by stopping and re-starting the controller.
The controlier alarms are presented on the two line display in the following format:-

MENU LEVEL
ALARMS

Here, operation of "RAISE" or "LOWER" keys allow different menus to be selected. Operation of the "M" key gives the
display:- :
ALARMS
ALARM TITLE

Here, operation of "RAISE" or "LOWER" keys allow different alarms to be selected. Operation of the "M" key gives the
display:-
ALARM TITLE
STATUS Where STATUS = OK or FAIL.
Operation of the "E" key will move the display level up the tree shown above.

The controller alarms are presented below, as they appear on the LC display:-

REF ALARM TITLE STATUS INHIBIT
! MOTOR FIELD OK/FAILED YES
2 MOTOR TEMP OK/FAILED -

3 CURRENT TRIP OK/FAILED -
4. MISSING IA PULSE OK/FAILED -
3. IA FEEDBACK OK/FAILED -
6. 3 PHASE SUPPLY FAILED OK/FAILED -

7 PHASE LOCK OK/FAILED -

8 MICROTACH ALARM OK/FAILED -
9. SPEED FBK AL ARM OK/FAILED YES
10. STACK TEMP OK/FAILED -
11, CAL BOARD FITTED OK/FAILED -
12, LINK NETWORK OK/FAILED -
13. AUTOTUNE ALARM OK/FAILED -
14, IF OVERCURRENT OK/FAILED -
15. VA OVERVOLTS OK/FAILED -
16. OVERSPEED OK/FAILED -
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1. The alarms are displayed at all times, but are only latched into the health logic when the main contactor is

energised.
2. A delay of about 30 seconds takes place before the missing pulse alarm is latched into the health logic.
3. The microtach alarm and comms link alarms are disabled automatically when microtach feedback is not selected or

the serial link is disabled.

4, Some alarms such as 3-phase present only show a failed condition transiently since the alarm causes the contactor
to be opened and the 3-phase supply removed. Any alarm displayed on the MMI after a fault is likely to be the
cause of failure unless the MMI was left in that condition prior to operation. It is therefore advisable to leave the
MMI displaying a diagnostic position prior to operation of the drive to ensure correct fault diagnosis.

The following alarm outputs are used to protect the 570L controller/motor combination. The two line display is used to
indicate to the technician the type of failure:-

8.6.2 Motor Field Alarm

If the 570L is configured with an uncontrolled field bridge supply, this alarm will show a failed condition if the motor field
current drops below a preset value. (This value is a percentage of programmed full field current.)

If the field configuration includes a field regulator bridge, the alarm will show a failed condition if the field current drops
below the value set by the field controller current demand. Faulty operation of the field controller will also cause a motor
field fail alarm.

The most usual cause for the motor field alarm is an open circuit motor field; if this alarm occurs, the motor field
connections should be checked and the field resistance measured.

If the 570L is operating a motor which requires no field supply, for example a permanent magnet motor, then the field fail
inhibit should be used. This is included in the setup parameters and will inhibit the field fail alarm for these applications.

8.6.3 Motor Temp Alarm

It is good practice to protect DC motors against sustained thermal overloads by fitting temperature sensitive resistors or
switches in the field and interpole windings of the machine. Temperature sensitive resistors have a low resistance
(typically 200 Ohms), up to a reference temperature (125¢c).Above this, their resistance rises rapidly to above 2000 Ohms.
Temperature switches are usually normally closed, opening at about 105c¢.

Motor overtemperature sensors should be connected in series between terminals A1 and A2. If the motor temperature rises
such that the resistance of the sensor exceeds 1800 Ohms, the motor temp alarm will fail, If this happens the motor must
be allowed to cool before the alarm can be reset by re-starting the drive.

Motors overheat due to many factors, but the most common cause is inadequate ventilation. Check for blower failure, wrong
rotation of the blowet, blocked ventilation slots, and clogged air filters. Other causes of overheating relate to excessive
armature current. The armature current on the motor nameplate should be checked against the current rating for the 570L.
This rating is for a 100% current demand.

There is no motor temperature alarm inhibit: terminals Al and A2 must be linked if overtemperature sensors are not used.

8.6.4 Current Trip Alarm

A hardware current trip is provided on the S70L control board. If the armature current ever exceeds 300% of rated value, the
trip will operate. Under these conditions, the current trip alarm will fail,

The current trip will operate for two basic reasons:-

1. Motor Faults: If the motor armature windings fail, the armature resistance may drop sharply. This may cause
excessive armature current which will activate the current trip. If this occurs, the motor armature should be
checked (Meggered) for insulation resistance, which should be above acceptable limits. If the motor becomes
completely short circuit, the current trip will not protect the controller. High speed Thyristor fusing should always
be provided to protect the thyristor stack in the case of direct output short circuits,
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2. Controller Fauits: In the event of 570L faults the current trip may operate. For example if the main processor

becomes faulty, the hardware current trip ensures that the incoming supply is safely disconnected from the
controller via the start contactor.

8.6.5 Missing IA Pulse Alarm

The controller continuously monitors the armature urrent waveform. If a fault develops within the controller the armature
current waveform shape may become very distorted. Although the controller may appear to function normally, the motor will
experience severe heating due to the distorted current waveform. ' '

If the armature current becomes distorted, the missing IA pulse alarm will operate and the motor will be protected.

The most usual cause for missing pulse failure is incorrect setup of the controller. The nearest Eurotherm Drives sales and
service outlet should be contacted,

8.6.6 IA (Armature Current) Feedback Alarm

The motor armature current is monitored by the 570L using current transformers. These transformers are mounted on the
heatsink and are connected to the control circuit via a plug on the power board.

. This plug has an extra link which allows monitoring the presence, or absence, of this plug. If the plug is not installed and the
controller is started, the IA feedback alarm will operate. This prevents starting of the controller without armature current
feedback,

This feature is especially important in the case of external stack controllers, where the thyristor stack is remote from the
control board. Here, it is quite conceivable that the controller could be started without the current transformers plugged in.

If this alarm operates, the armature current transformer plug should be checked for correct installation.
8.6.7 Three Phase Supply Alarm

The controller continuously monitors the incoming three phase supply of the L1, L2 and L3 busbars. If the supply fails when
the start contactor is energised, the three phase supply alarm will operate.

The controller will detect total failure of the supply. A missing phase is detected under most circumstances. However, if the
controller is connected to the same supply as other equipment there is a possibility that this equipment may generate a
voltage in the missing phase. Under these circumstances, the three phase

supply alarm may not fail.

In the case of a 3 phase supply alarm, the supply to the controller should be checked. The controller should be provided with
high speed fusing to protect the thyristor stack in the case of direct output short circuits. These fuses should be checked.
S70L Series controllers are available with three supply voltage options:-

1. Less than 220VAC,
2. 220 to 480VAC.
3. 480 to 660VAC 578L/STIL (External Stack Only).

The voltage option is specified in the product code which is printed on the back of the control card. The three phase supply
alarm may operate if the wrong supply voltage option is specified for the controller,

The three phase supply alarm will only operate when the start contactor is energised. This atlows either AC or DC main
contactors to be used with the controller. ' '

If the three phase supply alarm is reset without rectifying the supply fault, the start contactor will energise, the alarm wil)
operate again, and the contactor will drop out.

8.6.8 Phase Lock

The 570L controller automatically "locks on" to any three phase supply within a ffequency range of 45 to 65 Hertz. This
allows the thyristors to be fired at the correct times during each supply cycle. The synchronisation circuit will reject a large
level of supply distortion and this allows accurate firing at all times,

If the supply frequency exceeds the limits the firing synch alarm will operate. If the controller is supplied from a power
supply which is highly distorted this may cause synchronisation errors which will cause the alarm to operate.
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In the case of firing synch failure contact the nearest Eurotherm Drives sales and service outlet.

8.6.9 Microtach Alarm

The 57(L is designed to accept speed feedback signals from the Eurotherm Drives Microtach. This is a custom digital
 tachometer which communicates to the 570L via an optical fibre link.

In the e\:rent of failure of this tach, or failure of the optical fibre link, the microtach alarm will operate,

If this occurs, the fibre optic link to the 570L should be checked for damage. The bend radius of the fibre optic cable must
not be exceeded or this may cause failure.

The Microtach will drive up to 45 meters (145 feet) of fibre optic cable. If this maximum length is exceeded, the Microtach
alarm may operate. In this case one or more repeater modules must be inserted in the link to boost the signal to the 570L.

8.6.10 Speed Feedback Alarm

A continuous comparison is made by the controller of the speed feedback and armature voltage if the difference is greater
than the value set by the speed feedback alarm level the alarm is operated. If armature voltage feedback is selected then the
speed féedback alarm is automatically suppressed. It can also be suppressed in the inhibit alarms sub menu,

The spc:ed feedback alarm is normally triggered by failure of the feedback mechanism in one of the following ways:-

i) Disconnection of wiring including fibre optics.
ii) Failure of the tachogenerator,
iti) Failure of the tachogenerator coupling.

8.6.11 Stack Temp Alarm

Higher horsepower versions of the model 570L (above 70 amp bridge rating) are equipped with blowers to force extra
cooling air over the heatsink of the product. These 570L. versions are equipped with a thermal switch on the heatsink.

In the event of blower failure, or restriction of the cooling airflow, the heatsink temperature may rise to unacceptable limits.
Under these conditions, the heatsink switch will open, and the stack temp alarm will operate.

If this alarm operates, the heatsink blower should be checked and the cooling air path should be checked for obstructions. If
the blower does not run, the fuse should be checked on the power board of the product. This fuse is labelled FS 1, and if
blown, must be replaced with a fuse of the same rating. The blower fuse rating is 0.5A quick blow.

The stack must be allowed to cool in order to re-start the controller.

8.6.12 Cal Board Fitted Alarm

Calibration resistors are necessary for:-

" Armature current.
Field current.
- Armature voltage.
Analogue tachometer feedback.

Ll el o

These c;alibration components atlow the 570L to be calibrated quickly and accurately to specific motor requirements.

To easeE this calibration process, and to atlow rapid replacement of the controller should a fault occur, the calibration
components are mounted on a plug-in card under the bottom flap of the product. If the card is not fully installed, the cal
board fitted alarm will operate when the controller is started.

If this aﬁarm operates the calibration board should be checked for correct insertion as a printed circuit jumper link on the
PCB is needed to complete the cal board fitted alarm.
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8.6.13 LINK Network Failed

This alarm monitors the LINK network interface on the 570L. If the LINK network, transmitting to the drive fails, the alarm
will operate. Similarly, if the LINK interface within the drive fails, the alarm operates.

8.6.14 Avtotune Alarm

During the autotune operation the motor must remain stationary, if the motor rotates as shown by the speed feedback the
autotune alarm is triggered.

8.6.15 IF (Field) Overcurrent Alarm

When the field regulator is enabled the controller checks that the field current. If, does not exceed 110% of the calibrated
value. This alarm is normally triggered by regulator failure or a badly tuned control loop.

8.6.16 VA (Armature) Overvolts Alarm

If the motor armature voltage exceeds 110% of the expected level the alarm is operated. When triggered the cause maybe a
badly adjusted field or field loop, or a badly adjusted field weakening loop.

8.6.17 Overspeed Alarm

If the speed feedback signal exceeds 110% of the expected level, overspeed alarm is activated. The alarm is likely to be
caused by a badly adjusted speed loop or field weakening loop. ' :

8.7 PARAMETER SAVE

Whenever parameters are adjusted or altered to levels other than those previously stored in the non-volatile memory, it is
important to re-store the new values to prevent loss due to power failure.

To .perform a Parameter Save or Store use the following sequence:

1. Page through the MMI main menus using the up or down arrows to "Parameter Save".
2. Enter "Parameter Save" sub menu using "M" key to "Data Write".
3 Proceed to the final level where the Message "Save?" is displayed. Initiate the save function using the up arrow

‘when the display will show "Saving",
4. When the save has been completed, the message "Save?" will appear.
5. Exit from Save activity by the "E" key,

Once the Parameter Save has been initiated, the drive can be used normally. It is not necessary to wait until the save has
been completed.

The "Parameter Save” operation can be performed as many times as is required to ensure safe and satisfactory data storage.
Note: If a Parameter Save is required after running the auto-tune algorithm, input signals such as Start/Run and Enable,

Field override and any other parameters set to allow the auto-tune algorithm to run should be returned to their normal level
before a Save is cartied out to prevent incorrect data from being stored.

8.8 SYSTEM PARAMETERS
The SYSTEM menu is selected from the Menu Level by operating the "M" key. The display reads:-

SYSTEM
PASSWORD

The "RAISE" and "LOWER" keys may be used to select from four submenus: PASSWORD, PEEK, UDP SUPPORT and
RESERVED. '
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8.8.1 Password
The PASSWORD menu may be selected by pressing "M". The display will read:-

PASSWORD
ENTER PASSWORD

and by using the "RAISE" and "LOWER" keys it is possible to reach CLEAR PASSWORD and CHANGE PASSWORD.

The Password is stored invisibly in the EEPROM; the factory default value is 0000.

As long as the value displayed under ENTER PASSWORD is correct, all other functions are accessible. These functions
include the setup parameters and the CHANGE PASSWORD function. ' '

To change the password, first set the correct value under ENTER PASSWORD. Now go into CHANGE PASSWORD and
enter the new value. Press "E" to exit and pay attention to the prompt "PLLEASE REMEMBER".

Sheuld your memory or your confidence fail, go back into CHANGE PASSWORD or ENTER PASSWORD to confirm the
new value of the password, which will still be visible.

To make the new password invisible go into CLEAR PASSWORD and press "M". The ENTER PASSWORD and CHANGE
PASSWORD functions will now display 0000. Password protection is now active,

8.8.2 PEEK
The PEEK function allows Eurotherm Drives staff access to the memory of the Drive's Main Processor.

8.8.3 UDP Support and Storing the Setup Parameters _
The UDP SUPPORT menu may be selected by pressing "M". The display will read:-

UDP SUPPORT
DISABLED

The UDP function is used to allow all the setup parameters within the 570L, to be stored outside the drive, on an IBM
compatible computer. This allows the setup parameters to be re-loaded into the 570L. This is important in the case of any
failure of the drive. '

Software supplied by Eurotherm Drives must be used to allow parameter save on an IBM computer.

The setup information is uploaded using the R$232 port on board the 570L. Connection to the computer is implemented
using a lead, from the RS232 sockets on the computer and 570L.

Before setup parameters can be stored, the 570L serial link must be enabled. This is done by pressing "M" when displaying
"UDP SUPPORT". Pressing the up arrow changes the displayed message from "DISABLED" to "ENABLED".

The parameters can now be uploaded to the computer.

?ressing "E", when the upload is complete, resets the 570L. Here the drive now uses the new uploaded setup parameters,
Refer to the appropriate Eurotherm Drives UDP software manual for further information.

Note, all setup can be stored in a backup file, by nsing LINK configuration tools ConfigEd and SAM. Here, setup parameters

are extracted from the 570L, via the LINK network. This is the preferable method of parameter storage, when considering
LINK systems.

8.8.4 Reserved

This menu is for Eurotherm Drives use only. There are no user adjustments available within this menu.
8.9 LINK SUPPORT

This menu allows parameters, associated with the LINK interface, to be adjusted.
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The LINK SUPPORT menu is selected from the Menu Level by operating the "M" key. The display reads:-

LINK SUPPORT
ADDRESS

The "RAISE" and "LOWER" keys may be used to select from four submenus: ADDRESS, PARAM XMIT DELAY, STOP
_ ON NET FAIL * and NODE TYPE *,

* [ssue 6.0 software and above.

Note, always perform a parameter save when any adjustments are made to setup parameters.

8.9.1 Checking the 570L LINK Address
The ADDRESS menu may be selected by pressing "M". The display will read:-

ADDRESS
LOCAL ADRS XXXX

Here, XX XX is the S70L LINK node address.

This address must be set up via the Eurotherm Drives LINK programming tool, ConfigEd. It is not possible to change this
address using the MMI,

8.9.2 Parameter Transmit Delay

The PARAM XMIT DELAY menu may be selected by pressing "M". The display will read:-

PARAM XMIT DELAY
IIRA'I'EII

When the 570L is part of a LINK system, the drive sends out configured parameters at a regular rate, over the LINK
network. This parameter allows this rate to be set.

. 'The approximate transmit rates are given below:-

SLOW -
MEDIUM -
FAST -

These transmit rates are selected by using the raise/lower keys.

The default setting of this parameter, is SLOW. This should not be changed, unless advised by Eurotherm Drives.

8.9.3 Stop on Net Fail
The STOP ON NET FAIL menu may be selected by pressing "M". The display will read:-

STOP ON NET FAIL
"TYPE OF STOP"

In case of failure of the LINK network, the 570L can be programmed to perform one of the following actions:-

Do nothing - NONE
Regenerative stop - REGEN
Coast stop - COAST STOP

The action on LINK network fail is selected by using the raise/lower keys.

If the LINK network fails, the LINK network alarm will appear on the display. This is described above.
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9 FRONT PANEL LED INDICATORS

Six LED indicators are located under the control board top cover. These allow the operational status of the drive to be
monitored while the LCD display is being used for other purposes (drive setup for example).

In the normal run condition all LEDs on the drive front panel are illuminated. Any LED which is off indicates a condition
which prevents operation of the controller.

Two of these LEDs are driven directly by the main microprocessor:-

HEALTH

RUN

The remaining four LEDs are driven directly by hardware:-

OVERCURRENT TRIP
START CONTACTOR
PROGRAM STOP

STOP

9.1 HEALTH

On: Drive Normal Condition Off: Drive Fault Condition.

The Health condition depends on the status of the following sources of alarm:-

a)
b)
c)
d)
e)
f)
g)
h)
i)
)
k)
1}

NOTE:-

Field Failure,

3 phase supply.

Overcurrent trip(300%).

Motor over-temperature (thermistor/microtherm).
Drive over-temperature (drive heatsink).
Phase locked loop synch (45-65Hz).
Missing current pulse.

Armature current feedback.

Calibration board installed.

Tach fail/speed feedback fault.
Microtach fail (fibre optic feedback).
LINK network alarm.

Any fault will remove health and will automatically display the fault alarm on the diagnostic display. The
drive will always be defined as healthy unless an alarm condition has occurred during a run condition (when
this occurs the display will automatically identify the alarm source).

Reset Health: 1) on power up
2) on re-start (stop-then start)
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9.2 RUN
On: Drive in a Run condition.
Drive healthy, (as indicated by the health LED).
Ready (which requires a start instruction) and enabled. Indicates that the controller is in a
normal run condition. The main contactor control relay is energised and the Thyristor bridge is
enabled. This LED is extinguished if:-
a) The Thyristor bridge is disabled.
b) The main contactor control relay is de-energised.
¢) An alarm is present. ‘
Off: Drive not enabled.
9.3 START CONTACTOR
On: Start contactor closed by the application of a start instruction and the drive is healthy.
Off; Start contactor open
9.4 PROGRAM STOP

On: Program step mode not employed. Indicates that +24 volts is applied to terminal A7,

Off: The program stop line is open and the program stop is carried out until main contactor drop out
occurs.

9.5 OVER CURRENT TRIP

On: Armature current normal,

Off: Armature current has exceeded 300% full load. In this condition the over current alarm is set,
the drive becomes "unhealthy" and the start contactor will be automatically tripped. The display
will also show an alarm condition. The entire system must be checked thoroughly for the cause
of failure. The drive can then be reset and restarted. '

9.6 STOP
On: Coast Stop not active. Indicates that +24 volts is applied to terminal A8,

Off: Coast Stop active. In this condition, the power supply has been removed from the main
contactor conirol relay.
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10 BASIC SETTING UP AND OPERATING INSTRUCTIONS

This section covers the commissioning of the 570L drive.

10.1 CHECKS BEFORE CONNECTING POWER
CAREFULLY CHECK:

1. Auxiliary power supply voltage is correct.
2. Main power supply voltage is correct.
3 Armature voltage and current ratings,
4, Field option, voltage and current rating,
5. All external wiring circuits -

Power connections

Control connections
Motor connections

Note:-  Completely disconnect the controller before point to point checking with a buzzer or when checking
insulation resistance with a megger.

6. For damage to equipment or wiring.
7. For loose ends, clippings, drilling chips, etc., lodged in the drive or electrical equipment.
8. Inspect the motor, in particular the commutator for any extraneous matter. If an air line is available it is

recommended to blow over the commutator. Check that the brushes are properly seated and that the brush
spring tensions are adequate. If possible check that the motor (and vent fan motor when fitted) can be

turned freely by hand.
ENSURE:
1. That rotation of the machinery in either direction will not cause a hazard.
2. That nobody else is working on another part of the equipment that can be affected by powering up.
3. That other equipment will not be adversely affected by powering up.
4. Prevent the Main 3-phase power supply and single phase auxiliary supply from becoming connected to the

drive by removing the main external semiconductor fuses.

10.2 BASIC CALIBRATION

Before the 570L is commissioned the calibration resistors must be fitted. These can be defined, when the drive is ordered,
via the product code. See section 2.

The calibration resistors are mounted on a small plug in board, under the bottom flap of the front cover.
The calibrétion tesistors should be good quality 2% metal film type.
The calibration resistors calibrate the following drive parameters:-
10.2.1 Analog Tachogenerator Calibration
(a) For full speed tacho voltages of up to 200 volts:
R4 + RS = (tacho volts - 1)K Ohms

(b) For full speed tacho voltages greater than 200 volts, an external resistor, value RE, is required in series with the
tachogenerator connection to terminal B2.
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Assuming maximum values of R4 and RS are fitted for 200V on B2 i.e. R4 = 120K R5 =68K and R4 + R5 = 188K. Then
RE is given by the formula:-

_ (tacho volts - 200
5

RE KOhms

The power dissipation of this resistor is given by the formula

RE = (tacho volts - 200) x 5 milliwatts

10.2.2 Armature Voltage Feedback Calibration
Two series resistors R8 and R9 provide the armature voltage scaling, the total sum of the resistors is of greater importance
than the individual values.

(FULL SPEED ARMATURE VOLTS -100)
10

R8+ RO = KOhms

The minimum allowable armature voltage is 100V with R8 and R9 having no (zero) resistance.

Note:- It is essential that the Armature Voltage calibration is correct for the motor at base speed. If not problems will
occur with the speed feedback alarm as soon as motor RUN trials are attempted.

10.2.3 Armature Current Calibration

The armature current is scaled by the parallel resistor network consisting of resistors R1, R2 and R3. The combined value
RA of all these resistors is calculated as follows:-

N 2200
(Full Load Current —1

The combined value of the resistors fitted can be verified using the formula.

1 1 1 |

RA R1 R2 R3
Values are selected in the factory on the basis of the best combination of standard resistor values.

Note:- The armature current calibration resistors should not be changed to increase the current above the factory set
value without consulting the Eurotherm Drives Engineering Department.

10.2.4 Field Current Calibration

Field current calibration is required, even if the voltage control mode option is selected. This allows the field fail
mechanism to operate,

The field current is scaled by the parallel resistor network consisting of Resistors R6 and R7. The combined value of these
resistors is calculated as follows:-

= ,3000 Ohms
Full Field Current

The combined value of the parallel resistors R6 and R7 can be verified from the formula:-

Fo R6 x R7
R6 + R7
N . . 4000
Note:- The field current calibration resistor is calculated from the formula RF = - Ohms for an external
Full Field Current

stack controller 578L/579L.
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10.3 CALIBRATING THE EUROTHERM DRIVES MICROTACH FEEDBACK
Microtach feedback uses no scaling components, the required maximum motor speed is programned into the controller

from the information in the product code.

The Microtach is calibrated via the display and keypad, via the setup parameter "MICROTACH RPM". This parameter is
a setup parameter, and is described in section 8.

Since the display is required, to check the Microtach calibration, this must be done when auxiliary power is connected to
the drive.

10.4 CONTROLLING THE 570L DURING COMMISSIONING

The 570L is designed to be controlled via the Eurotherm Drives LINK network. The various start, stop, enable and
setpoint parameters must be sent to the 570L from the network. This can be done via a suitably configured Eurotherm
Drives L5101 LINK operator station, or from the Eurotherm Drives LINK setup tool, SAM.

To aid commissioning of the drive, it is recommended that the drive is isolated from the system LINK network. This will
allow the drive to be easily controlled, in isolation to the system.

Here, the drive should be controlled in from a small local LINK network, consisting of an L5101 LINK operator station.
This should be suitably configured to allow stop/start, enable and a speed setpoint to be sent to the STOL.

Alternatively, any other LINK systems module can be used, in a small local network with the 570L. Here, the Eurotherm
Drives LINK setup tool, SAM, should be connected to the RS232 port of the systems module. The 570L can know be
completely controlled from SAM. See SAM manual for further information.

10.5 DEFINING THE SET-UP PARAMETERS

1. Disconnect the load from the motor shaft is possible.

2, If there is any doubt about the integrity of a particular installation, insert a high wattage resistor i.e. fire elements,
in series with the motor armature.

3. When all the preceding steps are completed the auxiliary power supply can be connected to terminals D7 and D8,
(but do not connect the Main 3-phase power supply at this stage). Immediately check that the correct voltage
appears between D7 and D8.

4, Now check:-
i) The LCD display shows the text:-
Eurotherm Drives LINK/570
ISSUE X.XX

Where X.XX is an alphanumeric code representing the software issue and release.

Note:- If the L.CD display is not readily visible the intensity can be adjusted - at this stage using the up and
down arrows.

ii) The LED indicators, these are the 6 LEDS under the RHS of the top covers, the HEALTH,
OVERCURRENT TRIP, PROGRAM STOP and STOP LED's shouid be on.

iii) Using a digital voltmeter, with respect to terminal Al, ensure that +24V (+/-1V) is present on terminal
A9,
3. Ensure that the Enable, terminal AS, is connected to +24V, terminal A9,
4, Ensure that the Program Stop and Coast Stop, terminals A7 and A8, are connected to +24V,
5. Ensure that the motor thermistors are wired to terminals Al and A2, These terminals should be linked out, if

motor thermistors are not fitted.
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6.

Using the MMI move into the DIAGN OSTICS menu, press 'M' once to move straight into the DIAGNOSTICS
menw, press ‘M’ again for the first diagnostic point.

The drive speed and/or current setpoints are sent over the LINK network. Use the MMI in DIAGNOSTICS to
ensure that the correct setpoints are being sent. :

Note:-  The sum of al! the speed setpoints appears at diagnostic point "SPEED SETPOINT".
Check that the correct speed feedback is selected from the setup parameters SPEED FBK SELECT",
If possible check the speed feedback by rotating the shaft manually in the forward direction,
a) Analogue Tachogenerator:- The voltage at A4 (Diagnostic "TACH INPUT") should go positive.
b) MICROTACH:- The diagnostic point "MICROTACH" should give a positive reading.
Also check "SPEED FEEDBACK" diagnostic for the correct reading, between +/-100%.
Exit from the "Diagnqstic" Menu of the MMI and move over to “Set-up Parameters” menu.
Scroll through the Set-up Parameters noting the preset values and adjusting those which are obviously incorrect.

One parameter the "CURRENT LIMIT" in the current loop sub menu should be set to zero. Special attention
should be paid to the feedback source selection.

PARAMETER SAVE

At this point any parameters which have been altered must be written into the Non Volatile memory of the
microprocessor. For details of the Parameter Save operation see Section 8.
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10.6 PARAMETER CHECK LIST

SUB DISPLAY SOFTWARE FACTORY FINAL
MENU SETTINGS ! SETTINGS 2| SETTING
RAMPS RAMP UP TIME 1
RAMP DOWN TIME 1
2 QUAD MODE DISABLED
S RAMPS % 12.5%
RAMP MODE LINEAR
FIELD VARIABLES | FIELD CONTROL MODE VOLTAGE
FIELD CURRENT | FIELD ENABLE ENABLED
VARIABLES FIEL.D I GAIN 0.01
FIELD P GAIN 0.10
FLD. WEAK ENABLE DISABLED
EMF LEAD 2.00
EMF LAG 40.00
EMF GAIN 0.30
MAX VOLTS 100.00
MIN FLD CURRENT 10.00
FLD QUENCH DELAY 5.00
FLD QUENCH MODE QUENCH
FIELD VOLTAGE | RATIO OUT/IN 90%
VARIABLES FIELD ENABLE ENABLED
CURRENT PROFILE | SPEED BRK 1 100%
]SPEED BRK 2 100%
IMIN BRK 2 200%
IMAX BRK 1 200%
PROGRAM STOP PROGRAM STOP TIME 1 SEC
PROGRAM STOP I LIMIT 50%
PROGRAM STOP ZERO SPEED 1.00%
CALIBRATION ARMATURE VOLTAGE CAL 100.00%
IR COMPENSATION 0.00%
MICROTACH RPM 1000RPM
ANALOGUE TACH CAL 100.00%
ENCODER LINES 1000 lines
SPD FBK ALM LEVEL 50.0%
FIELD I CAL., 100.00%
FIELD WEAK RANGE 1.0:1.0
INHIBIT ALARMS FIELD FAIL ENABLED
SPEED FBK ALARM ENABLED
CURRENT L.COP CURRENT LIMIT 100.00%
CURRENT P GAIN Autotune
CURRENT I GAIN Autotune
AUTOTUNE OFF
- CURRENT CILLAMP 100.00%
+ CURRENT CLLAMP -100.00%
2 QUAD MODE DISABLED
SPEED LOOP SPEED INT GAIN 10.00%
SPEED PROP GAIN 15.00%
ZERO OFFSET 0.00%
SPEED INT DEFEAT OFF
MICROTACH SIGN POSITIVE
SPEED FBK SELECT ARM VOLTS FBK
STANDSTILL STANDSTILL LOGIC DISABLED
ZERO THRESHOLD 2.0%
RATIOS RATIO 1 1.00
RATIO 2 1.00
SIGN 1 POSITIVE
SIGN 2 POSITIVE

The software settings are a series of values carried in the 570L software which are a reasonable compromise to the

final requirement. These values can be restored at any time by switching on the auxiliary supply with the four MMI
buttons depressed.

values must be set to optimise the motor and/or system within which the controller is used.

The factory settings are averaged settings, which allow complete testing of the equipment prior to despatch, the true

10-6
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10.7 STARTING THE 570L

After setting up, the drive should be started and the current loop tuned,

All drive control signals are assumed to have been configured from an L5101 LINK operator station, or from SAM.,

10.7.1 Checking The Start And Main Contactor Operation

L.

Initiate START:-

The main 3 phase contactor should pull-in and latch via the control relay within the drive. After approximately 1
second, the contactor will open, and the "3 PHASE SUPPLY" alarm will be flagged.

Check that the diagnostic "START" is ON.
Remove START:-

Check that the diagnostic "START" is OFF,

If the above sequence does not function remove the auxiliary power and check out start/stop sequencing and
contactor wiring,

Note:- The main contactor should never be operated by any means other than the drive internal controls, nor
should any additional circuitry be placed around the contactor coil circuit.

WARNING

DO NOT PROCEED FURTHER UNLESS THE STOP/START CIRCUITS AND CONTACTOR
OPERATE CORRECTLY.

10.7.2 Checking the Motor Field Supply

1.

Turn off all power supplies to the equipment and when the whole system is totally isolated and safe, re-connect
the Main 3-phase power supply.

Turn on auxiliary supply.

Tun on Main 3-phase supply.

Tum the Speed Setpoints to zero so that the total setpoint Diagnostic "SPEED SETPOINT" is zero.

Verify that the "Cuorrent Limit" Parameter is set to zero.

Initiate "Drive Start" and immediately check that the correct field voltage appears between terminals D4 and D3.
Note this is high voltage DC, so proceed with caution. Do not continue if this is incorrect, switch off all supplies
and re-check the product code. With voltage controlled fields, adjust the "RATIO OUT/IN" parameter to set the
field voltage to the rated value.

There are several options available for the generation of the motor field,

(a) Internally supplied full wave rectifier i.e. Product Code Block 4 Code 2. The output voltage will be 0.9 x
Vph where Vph is the line to line main supply voltage.

(b) Internally supplied half wave rectifier, i.e Product Code Block 4 Code 3. The output voltage will be 0.45
X Vph.

() This is the standard field supply on the 570L. Internalty supplied field regulator, Product Code Block 4
Code 1. The maximum output voltage will be 0.6 x Vph as the full wave rectifier. This voltage will now
depend upon the calibration of the field current loop or on the adjustment of the "RATIO QUT/IN"
parameter. If no output at all is produced check that the field control is ENABLED in the FIELD
VARIABLES sub menu of SET-UP PARAMETERS in the MMIL. For a regulated field this is essential.
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{d) Externally supplied fields must have an ac voltage applied to terminals D1 and D2, Vext.

If the Product Code Block 4 is Code § the field voltage will be 0.9 x Vext volts dc.
Product Code Block 4 is 6, Vield = 0.45 x Vext volts dc.
Product Code Block 4 is 4, Vfield = 0.9 x Vext volts dc maximum and will depend upon the

calibration of the field loop or on the adjustment of the "Ratio" parameter. Again the field regulator must
be enabled via the MMI.

With externally supplied regulated fields the voltage applied to the terminals D1 and D2 must be
correctly phased, D1 must be connected directly or via a transformer to Red phase while D2 must be
connected to Yellow phase. It is also necessary to apply the 3 phase main supply to the controller to
provide the necessary reference voltages for the coding to obtain field control.

(e Internally supplied 3 phase 1/2 wave rectifier Procduct Code Block 4 Code 8. The field voltage will be
0.67 x Vph., this is a special configuration more often used in the USA

Note:- Any changes made to the set-up Parameters due to field checking should be saved to prevent
loss due to removal of the auxiliary supply during subsequent checking.

10.7.3 First Run of the Motor

1.

Check that all Drive Condition indicators are now be on. See description of front cover indicators for explanation
of LED functions. Note any external interlocks which affect the enable input C5 as this will affect the state of the
RUN LED,

Note status of standstill logic if enabled, disable temporarily.
Note:-  During subsequent stages be ready to STOP the drive should the motor try to overspeed.
Adjust the "SPEED SETPOINT" Diagnostic so that Total Setpoint Voltage is about 5%, 0.5v at setpoint input,
Slowly increase the "CURRENT LIMIT" Parameter up to a maximum of about 20%. The motor should begin to
rotate and if all connections are made correctly the motor speed should settle at about 5% of Full Speed.
If this speed is exceeded and the motor continues to accelerate a reversed connection is implied, decrease the
"CURRENT LIMIT" parameter to zero. It is possible that the alarm "SPEED FBK AL ARM" may appear if the
motor runs out of control. This will automatically stop the drive.
i) Analogue Tachogenerator:-

Stop the drive and switch off all supplies, then correct the connections:-

(a) If the motor is turning in the right direction reverse the tachogenerator connections only.

(b) If the motor is turning in the wrong direction, reverse the field connections only.
ii) MICROTACH:-

Stop the drive:-

(a) If the motor is turning in the right direction, changeover the "FEEDBACK SIGN" in the "Set-
up Parameters" menu.

(b) If the motor is turning in the wrong direction switch off all supplies then teverse the field
connections only.

Re-connect the supplies if disconnected and repeat the test from the beginning. If the motor still runs out
of control check the tachogenerator and the continuity of the wiring. In the case of the MICROTACH
there are three LED's on the MICROTACH option board, all these LED's should be on for healthy
operation of the wiring and tacho. If in doubt about the operation of the tachogenerator either Analogue
or MICROTACH during this test monitor the diagnostic position "SPEED FEEDBACK". This will show
if a feedback is present.

10-8
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Note:-  If drive trips on speed feedback alarm with tachogenerator feedback of the correct polarity
check armature voltage calibration.

Check the setup parameter "SPEED FBK SELECT". This could be set incorrectly allowing the drive to
run open loop.

WARNING:-
Proceed further only when this test has been satisfactorily completed,

5. If the drive has run satisfactorily without any need for reconnection of the field or tachogenerator but the
direction of rotation is wrong. Open the main contactor, and disconnect all supplies.

i) Analogue Tachogenerator:-
Reverse both field and tachogenerator connections.
i) MICROTACH:-

Reverse the field re-establish the auxiliary supply and reverse the "FEEDBACK SIGN" in the Set-up
Parameters menu.

WARNING:-

When changing Set-up Parameters such as the feedback polarity this change must be saved in the non-
volatile memory before switching off the Auxiliary supply or the Set-up will be lost, It is therefore
important at this stage when satisfactory operation has been achieved to STOP the drive and SAVE the
parameters.

6. If the motor does not turn at all, when the "curtent limit" is increased to 20%, check the "CURRENT
FEEDBACK" diagnostic point to verify that current is flowing into the armature. If no current is flowing switch
off and check the armature connections.

7. With the "Current Limit" set to 20% or the level required to achieve rotation. Increase the total setpoint to 10%
and the motor should accelerate to this speed setting,

8. 4 Quadrant Drives which require reverse rotation,
Alter setpoint to -10% and check that motor runs in the reverse direction.

10.7.4 Autotuning the Current Loop "
The current loop of the 570L must be autotuned in order to achieve satisfactory performance of the drive.

The Auto-Tune facility provided for automatic adjustment of the Current Loop control parameters is easy to use provided
certain rules are cbserved.

If there is field current in the motor Auto-Tune cannot be satisfactorily activated at any time.

1f the motor is supplied with field current from a source, other than the on board field regulator, the field must be
disconnected.

If the drive is fitted with a special option, fixed field bridge, the field must be disconnected before autotune is enabled.
With the standard option controlled field bridge, the field current is quenched automatically, when autotune is enabled

Providing the field current qualifications are observed the following sequence will always ensure satisfactory operation of
the Auto-Tune function. '

Initial Conditions:~

(a) Drive START off.
(b} Auto-Tune flag OFF.
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(c) Disable the armature current at terminal AS, or LINK "enable” parameter.
(d) Clamp the motor shaft to prevent rotation. The motor torque will be very small, since the field current is
disabled.
1 Start the drive.
2. From the set up parameters "CURRENT LOOP", set Auto-Tune ON.
3. Enable armature current.

Note:- The "CURRENT LIMIT" parameter must be set to at least 50%.

During autotune, the controller will then perturb the current loop adjusting the parameters in the current loop to give
optimum response.

These parameters are;- 1) Current Proportional Gain
2) Current Integral Gain
3. Dis-continuous

4) Feed Forward
Parameters 3 and 4 give optimum performance of the loops cannot be adjusted outside the Auto-tune algorithm.
Conversely optimum performance of the Current Loop cannot be achieved without the setting of these two parameters,
thus the Auto-tune facility should be completed at least once with each controller - motor combination.

After the Auto-Tune action has been completed the Main Contactor is opened automatically signalling the end of the
algorithm and returning the controller to a safe condition.

If the motor turns the action will cease automatically. Operation of the STOP or ENABLE will stop the controller action
immediately in both cases the main-contactor is opened.

At this point the parameters adjusted by the Auto-Tune facility must be "saved" otherwise loss of power will cause the loss

of these parameters. Remember that any parameters set to allow the running of the Auto-Tune facility should be reset
before the saving operation is executed,

10.7.5 Checking the Motor Speed Control and Adjusting for Zero Speed Ofiset

Adjustment of the zero offset is dependant on the type of drive:-
1. (a) 4 Quadrant, Non-reversing drives.
Set the Speed Setpoint to zero and adjust "ZERO OFFSET" parameter for minimum shaft rotation.
(b) 2 Quadrant, Non-reversing drives,

Set the Speed Setpoint to zero and adjust the "ZERQ OFFSET" parameter until the shaft is just rotating
then reduce level until the shaft stops.

(©) 4 Quadrant, Reversing drives.
Set the "ZERO OFFSET" parameter to balance maximum speed in forward and reverse directions.

2. Gradually increase the speed setpoint to maximum and check the shaft speed is correct. If fine adjustment is
required adjust the calibration as appropriate to the speed feedback selection.

(a) Analogue Tachogenerator has a 10% trim, greater changes require re-calibration of external scaling
components,

(b) The MICROTACH should give an absolute rotational speed for which adjustment is unnecessary
however the motor speed may not be the relevant factor thus speed of rotation can be altered by simply
adjusting the calibration.
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{c) Armature Voltage feedback also has a 10% trim, again changes outside this range require re-calibration
of the external scaling components.

10.7.6 Setting the Field Controller

1. If the drive requires field weakening to achieve top speed, run the drive up to base speed (speed control by
armature voltage, constant field) and check the motor volts are cotrect.

Armature Voltage has a 10% trim as used in the case of armature voltage feedback, greater changes need re-
calibration of the external scaling resistors,

2. Verify in the FIELD VARIABLES sub-menu of the SET-UP PARAMETERS that FIELD WEAKENING
ENABLE, and RANGE are selected, and that MINIMUM FIELD is set appropriately, adjust MAXIMUM
armature volts to the required scaled level. '

3. Adjust calibration of FIELD WEAKENING RANGE parameter as this corrects the algorithm of the speed
feedback alarm to allow for operation at constant armature voltage in the field weakening range.

4, Increase speed above base speed checking that the armature volts remains constant while the field falls, gradually
increase to Maximum speed monitoring armature volts at maximum speed. Trim speed using the appropriate
speed feedback calibration. Trim Minimum field setting. If at any time while running the drive in speed control
the SPEED FEEDBACK alarm trips the drive verify calibration of the armature volts.

5. For reversing drives. Check maximum reverse speed. Imbalance in reversing drives can only be corrected by
adjusting the Zero Offset which may be to the detriment of operation at Zero Setpoint.

6. Re-set the "Current Limit" parameter to the original position which was previously noted. If in doubt set the
Current Limit to 110% to correspond 110% FLC. If the current limit is set to maximum 200%, and the motor runs
into an overload condition, the current is antomatically reduced on an inverse time characteristic from the current
limit level down to 110% FLC.

Note:- When in an overload or stall condition the drive will hold 110% or the current limit setting indefinitely,
the inverse time overload does not trip out or cause any form of alarm. Motor protection mustbe
provided by the Motor Microtherm or other temperature sensing device which is connected as detailed in
the wiring instructions. '

10.7.7 570L Speed Loop Performance Adjustment

The factory default parameters of "SPEED PROP GAIN" and "SPEED INT GAIN" will be satisfactory for most
applications. '

However, the performance of the speed loop should be adjusted to achieve the best performance. This should be done with
the normal load applied to the motor.

The above two parameters should be carefully adjusted to give the best speed loop performance.

If the parameters are set too high, the motor will be unstable. If set too low, the speed loop will be very sluggish.
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